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High-performance PtSi and PdrSi Schottky-barrier (SB) IR-CCD image sensors

were recently developod.l-3 Th""" monolithic focal plane arrays (FpAs) are attrac-
tive for many thermal and short-wavelength infrared (SWIR) applications.

The SB FPAs developed at RCA Laboratories are summarized in Table 1. These

arrays were fabricated as two-1evel- polysilicon n-type buried-channel CCDs with
PtSi and PdrSi SB detectors. The 25 x 50, 32 x 63, and 64 x 128 interline-trans-
fer FPAs have detector-area efficiencies (fi1r factors) of \7, 25, and.221", res-
pectively. Fill factors approaching a value of 50% are expected in the next

generation of higher density SB FpAs.

The crossectional view of the recently developed 'rthinrr high-performance ptsi
SB detectors is illustrated in Fig.1. In this structure a very thin and very uni-
form layer of PtSi, formed on the p-type silicon substrate, is separated from an

aluminum reflector by a layer of a deposited SiO, dielectric. The optimaf thick-
ness of the silicide layer is in the range of 20 to 10O;,, while that of the SiO,

layer is in the range of 2000 to 6O00i. The resistivity of the p-type sj-licon
substrate is in the range of 30 to 50 ohm-cm. The performance of a 25 x b0 FpA

with such "thin" Ptsi sB detectors was described in 1ggo.1

Responsivity and quantum efficiency (Q.E. ) measured as a functj-on of wave-

length of the high-performance PtSi and PdrSi SB detectors is shown in Fig.2. The

devices 11H and 2M (see Figs.2 and 3) represent two types of ptSi SB detectors.
One has a higher quantum efficiency and the other is more tolerant to temperature

variations. Note, that for the PtSi detector 11H-75 operated at a temperature of
80K, quantum efficiencies of 4.0 to t.O"l in the spectral range of 3 to 4.5 pm and

cut-off wavelength in excess of 6.0 Um were achieved. The Pd2Si detectors operated

at a temperature between 120 and 140K have cut-off wavelength of 3.6pmandquantum

efficiency in the range of 1.0 to B.Oy" in the SI{IR band. The measured dark (1eak_

age) current characteristics as a function of temperature of the above of ptSi and

PdZSi SB detectors are shown in Fig. 3. The dark current density as a function of
the reverse bias voltage for the two types of PtSi SB detectors is shown in Fig.4.

The quality of thermal imaging obtained with a 64 x 128-element PtSi IR-CCD

TV camera is illustrated in Fig.5. The PtSi FPA is operated in a liquid nitrogen
Dewar at about SOK with the frame rate of 60 f/s and f/1.5 germanium optics.
Additive type of electronic compensation was used to correct for small variations
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in the dark current of the ptsi SB detectors.
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Table ■. SB FPAs developed at RCA. iS.1. High-performance PtSi

SB-detector structure -
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JD=A・ T2e‐ 畔 器

ψMs(‖ H‐ 54)=0.20eV

軸s(2M-66)=0:8eV

ψMs(l16‐ 44)=0.37eV

げ
♂

♂

♂

げ

〆

＾
Ｎ
卜

Ｎ
Ｅ
●
ヽ
く
）
Ｎ
卜
ヽ
．
っ

Fig.2.  Measured respons■ v■ ty and QoE.

of ptSi and Pd2Si SB detectors◆

1000(K‐ :)

Fig.3.  Dark current vs. temperature

of PtSi and Pd2Si SB detectors.

Fig.5.  Thermal image detected by

64 x 128 1R一 CCD TV camera.
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FiS.4. Dark current density as a function

of bias voltage for PtSi SB detectors.

Type Of FPA
Chip Size

l-ill2
Pixei Size

fum)2

Fili

Factor

Type

of SBD
Year

256 x l
Line Sensor

438x71 40x200 』
協

Thick PtSi

丁hin PtSi

25x50
interiine

Transfer

230x230 160x80 17%
Thick PtSi

Thin PtSi

1978

1979

265x265 160x80 25% Thin PtSi

Thin Pd2Si
1980
1981

２８

打

“

ＳＰ 364x364 120x60 22%
Thin PtSi

Thin Pd2Si

WAVELENGTH(μm)
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