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Abstract: For phase transition method, good record sensitivity, low heat radiation, fast crystallization and
hi-resolution are essential. Also, a retention time is very important part for phase-transition. In our past
papers, we chose composition of Ge;Se;Te; material to use a Se factor which has good optical sensitivity
than conventional Sb. Sb/Ge-Se-Te thin films are fabricated and irradiated with UV light source to
investigate a reversible phase change by Sb-doped condition. Because of Sb atoms, the Sb inserted
sample showed better performance than conventional one. We should note that this novel one showed

another possibility for phase-change random access memory.
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Fig. 1. Schematic diagrams of PCRAM cell structure.
(a) Sb doping process by UV light source, (b) The
structure of finished device.

AZE GelSeTe: EFAE &R dTor AL Al
o] F3€ Si 71 feol d5F7|d 93 100 nm F
ZFAZH o, Si0, HEe] 23 cell 2715 AEF 200

mE FAAZ )

3 Fo 29 1(a)¢ 2] ShE 18 nm FHAAL
M, UVel 93 GeSeiTe: il SbE BE=BFAZ
o g2, ARAF Al FEEA 24 A &
23¢9t Sb F=EFAZ GeSeiTe; HH92 AES
(auger electron spectroscopy) A4S 53] AW E
dolH oo XRD (x-ray diffraction) 8 £A&
Hastdnt Aazke] 718 54 4L semiconductor
parameter analyzer HP-4156BE o]-&3lo] &4 3t}

3. @3 ¥ 1%

B Ao $els N2 s wazs A7)
¥ vl e GeSeiTe; 2o Ax SAL /AAF)
12 SbE UVl o3 Fx=FAZ

a% 2% GeSeiTe; 99t $jol SbE F3 Al7]x,
UVell 93 FxAl & AES F40] 93 Auj& &
A3 agoltt. Sb7t oF 10 at%E YElUE AL &

A% % vk

100 |-

Atomic Concentration (%)

0 2 4 6 8 10 12
Sputter time (min)

Fig. 2. Auger atomic concentration depth profile for Sb
photo doped Ge Se;Te; thin film.
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Fig. 3. XRD patterns of Ge;Se;Te;, Sb/Ge;Se Te; thin
films.
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Fig. 4. Thermal characteristics of Ge;SeiTez, Sh/GeiSe;Te;
PCRAM cell.
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Fig. 5. Ovonic switching characteristics of Ge;Se Tez,

Sb/GeiSe  Te; PCRAM cell.
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Fig. 6. Switching curves of the PCRAM based on
GeiSe Te; with Sb doping.
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