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voltage and forward voltage drop with various numbers of frames. Its SOI layer
thickness, buried oxide thickness, and the drift length are 1.5-um, 5-um, and
36-um, respectively.

(a) Comparison of the surface potential distribution with analytical model and
MEDICI simulation. The analytical result is most in agreement with the data
generated by MEDICI simulation.

(b) The different kinds of surface electric field distribution are shown in each drift
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Schematic structure of metal-field-plate (MFP) HVTFT with a metal field plate
across the offset region.

Schematic structure of multi-gate (MG) HVTFT with many gate elements between

the drain and source region.

XX



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

4-5.

4-6.

4-7.

4-8.

4-10.

4-11.

4-12.

4-13.

4-14.

Schematic structure of semi-insulating (SI) HVTFT with connect of semi
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(@) Scanning electron microscopy (SEM) image of Secco-etched poly-Si film
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(b) Scanning electron microscopy (SEM) image of Secco-etched poly-Si film
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Transfer characteristics before-and, after excimer laser treatments for LTPS
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() Relationship between ON/OFF current ratio and drift length before and after
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Transfer characteristics before and after excimer laser treatments for LTPS
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Transfer characteristics before and after excimer laser treatments for LTPS
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HVLDMOS with W/L=600-pum/12-um and Lgrir=40-pm.

(a) Output characteristics after excimer laser treatments with the linear scale drain
current for LTPS HVLDMOS with W/L;=600-um/12-um and Lgig=15-um. The
breakdown voltage was measured by the protective current limit of 0.1 mA.

(b) Output characteristics before and after excimer laser treatments with the
logarithm scale drain current for LTPS HVLDMOS with W/L=600-um/ 12-um
and Lgrig=15-pm.

Relationships of the specific on-resistance and breakdown voltage in the LTPS
HVLDMOS before/after laser treatments against the previous OD, MFP, and Sl
HVTFTs. The numbers in brackets (X, y) represented the coordinates in X-axis and
Y-axis, which meant the values of breakdown voltage and specific on-resistance,

respectively.
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Schematic structure of various doping slit (VDS) thin film transistor (TFT) with a
continuous shallow doping profile in the offset region.

LTPS LDMOS structure fabricated by excimer laser crystallization under room
temperature or 400°C irradiation. The broken circles represented the RESURF
design and the solid circles indicated the drift with/without doping for reducing the
resistance of drift region in LTPS LDMOS and OD TFT devices.

Transfer characteristics of LTPS LDMOS for optimal room temperature and 400
°C irradiations with W/L,=600-um/12-um and Lgig=15-um.

(a) Dependence of on and off currents on the drift length variation from 15-um to

30-um at drains bias of 5 V for LTPS LDMOS at optimal room temperature and
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400 °C irradiations.

(b) Relationship between of ON/OFF current ratios and the drift length variation
from 15-um to 30-um at drains bias of 5 V for LTPS LDMOS at optimal room
temperature and 400 °C irradiations.

(a) Output characteristics of LTPS LDMOS for optimal room temperature and 400
°C irradiations. The circle was indicated the maximum power limit point of 1.11
Watts.

(b) Corresponding safe operating area (SOA) with the algorithmic scales of drain
current and voltage.

(c) Output characteristics of LTPS LDMOS for optimal room temperature and 400
°C irradiations. The breakdown voltages were measured by the protective limits of

0.1 mA and 0.05 mA for.room temperature and 400°C irradiations, respectively.

Fig. 5-6 (a) Relationships of the specific on-resistance and laser energy density for LTPS

LDMOS at RT/400 °C irradiations-together with OD TFT, VDS TFT and c-Si
LDMOS. The optimal laser. conditions were located at 470 mJ/cm? and 435
mJ/cm? for room temperature and 400 °C, respectively.

(b) Comparison of the breakdown voltages for the LTPS LDMOS at RT/400 °C

irradiations together with OD TFT, VDS TFT, and c-Si LDMOS.
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Fig. 6-1.

Fig. 6-2.

(a) Contact through buried oxide layer (CTBOX) technique process flow.
(b) Power devices using a backside drain contact, heat sink, and even a forced
air-cooling fan to help in dissipating the heat generation.

(@) Key process for fabricating the novel LTPS LDMOS using excimer laser
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crystallization with dimension of W/Lg= 600-um/12-um plus a 15-um drift
region.

(b) Instruments for measuring the novel LTPS LDMOS using excimer laser
crystallization with w 100-V/w 100-mA HP4156C, 1100V KEITHLEY model 237,
and —65 °C~400 °C Micromanipulator H1000 high performance series thermal
chuck systems.

Relationship between on and off currents and ambient temperature variation from
300 K to 400 K at drains bias of 0.1 V for LTPS LDMOS at optimal room
temperature and 400 °C irradiations.

Relationship between ON/OFF current ratios and ambient temperature variation
from 300 K to 400 K at drains bias of 0.1 V for LTPS LDMOS at optimal room
temperature and 400 °C.irradiations.

Relationship between-on.and off currents and ambient temperature variation from
300 K to 400 K at-drains-bias-0f-10 'V for LTPS LDMOS at optimal room
temperature and 400 °C irradiations:

Relationship between ON/OFF current ratios and ambient temperature variation
from 300 K to 400 K at drains bias of 10 V for LTPS LDMOS at optimal room
temperature and 400 °C irradiations.
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irradiations.

Dependence of the subthreshold swings on ambient temperatures from 300
K-400K at 25 °C intervals for LTPS LDMOS at optimal RT and 400 °C
irradiations.

(a) Transfer characteristics of LTPS LDMOS at drain bias of 0.1 V for optimal

room temperature irradiation over ambient temperature from 300-K to 400-K.
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(b) Transfer characteristics of LTPS LDMOS at drain bias of 0.1 V for optimal 400
°C irradiation over ambient temperature from 300-K to 400-K.
(c) Transfer characteristics of LTPS LDMOS at drain bias of 10 V for optimal
room temperature irradiation over ambient temperature from 300-K to 400-K.
(d) Transfer characteristics of LTPS LDMOS at drain bias of 10 V for optimal 400
°C irradiation over ambient temperature from 300-K to 400-K.

Specific on-resistances of LTPS LDMOS at room temperature and 400 °C
irradiations over the ambient temperature from 300-K to 400-K.

(@) Output characteristics of LTPS LDMOS for optimal RT irradiation at gate
biases of 15-V and 25-V over ambient temperature from 300-K to 400-K.
(b) Output characteristics of LTPS LDMOS for optimal 400 °C irradiation at gate
biases of 15-V and 25-\.over ambient temperature from 300-K to 400-K.

Breakdown voltages.of LTPS L DMOS at room temperature and 400 °C

irradiations over the ambient temperature from 300-K to 400-K.
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