SRS C B F a2

FpsHL

RF1AEE Lk TFFTTHL

- % 7T 3R l’f#ﬁﬁlﬁi #* j\ﬁ”‘?ﬂ so #7 “E‘EE—‘? BB %ﬂ“‘x@, l‘i\‘; pallee {é 1

lfa\'ﬂal f’J’nbm‘f‘xE\’;P(,VLo %?Té"

T*—
o
e
|
A
f‘m
F_k

i

o
o
s
£

3
I
frmh

A

AR R Z BRRIT R FREAE A ERP IR I BRIT S
KR R R AR R R RRR L F DB B RSy
AR Y 4 FR oA R PIT B G R S R A T
L5 B AR GRS

AR BRI RTINS A AL E 2R RE DR
A o BB RS R ERET B W RE T RR G AR A2 — P
AL RRBGRE PR LR N AT R AU
40 Hapso s P A pER S TrE R L 2 1 (73 5 (duty cycle) & F1E ot A 2 id

P2 PR EFFEATLEFE S - BRIRA mjﬁpc‘m{f Al e R



RAFLFTLREH~APE ST AR T HFARR s PIFRERDES -

AR AR AR RS T B RMIET R B oD KRR g A 2
AL BT TEER R G G RO R o0 IR
e A RDERT AR R RY MDA M E o Ay A
PR AR R A 2 e D g B o BT S T UBL T B AT A 4 B e

%@;‘—? TR 0 W OUE j\ﬁ*f§i\ (ELy > RS EIRCE EL R ot
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ABSTRACT

A novel thin-film transistor test structure was fabricated and employed for

monitoring the device hot-carrier (HC) degradations. Such test structure consists of

three monitor transistors and one test transistor. The three monitor transistors have

their source/drain pairs arranged in the direction perpendicular to the channel of the

test transistor. This unique design allows us to monitor the degradation induced in

different portions of the channel of the test transistor as it is undergone hot-carrier

(HC) stress. Furthermore, it has been demonstrated that the unique design is capable

of detecting the degradation characteristics of devices with very high sensitivity.

In the experiments both static and AC HC stress tests were applied to the test

transistor of the structures. Results of the static stress test show that the damage is

mainly induced near the drain-side of the stressed channel, and most serious



degradation of the test device occurs under static stress condition when Vg/Vp ratio is

around 1/3. In the AC stress, the effects of several factors including frequency, rising

time, falling time, and duty cycle, were investigated and discussed. In addition to the

period while both gate and drain are being applied with high voltages, the transient

stages are also found to play a major role in affecting the device characteristics. In the

case when the pulsed voltage train is applied to the gate, extra degradation is induced

in the voltage falling stage and becomes more significant as the falling time is

decreased. When the pulsed voltage train is applied to the drain, voltage rising stages

are the key factor for the degradation and the degradation increases with decreasing

rising time. The generation of extra hot carriers during the transient stages is used to

explain the findings.
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