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z & #o) gaEle s 28 (web) 249 % p-diffusion J9E e AEE el J45% e Si pin
photodiode & Aztsla 1 S48 B-4stsic). Aatg £abe A7) - FobA BHE -5V o] ExpAshela S4a Ao, 4 Aw4j
et HR= 72 4pFe} 235pA 2 vepston] 670nm ) SARYE ZE 1.64W 9] AL Y oleo) A A5 HE9) 3
E5AL Tz 0.482A 2k 0.30A/W 2 vrelgc), Aatgl &34 Fefe] circular type photodioded] vl#) A% 7% B4 o}
gsien 670 ~700nm=} A3 QoA Hoj spectral responsed RHArt. ¥ AFo) 49 web-patterned Si photodiode:
red light optics S8l HAY AE A A ¢ ALY FHE el A2 7).

Abstract We have fabricated and evaluated a new St pin photodiode for red light detection with the web patterned p*
~shallow diffused region in the light absorbing area. From the measurements of electro-optical characteristics under
the bias of -5V, the junction capacitance of 4pF and the dark current of 235pA were obtained. When the 1.64W optical
power with peak wavelength of 670nm was incident on the device, the optical signal current of 0.48uA and the
responsivity of 0.30A/W were obtained. The fabricated device showed the improved sensitivity compared to the con-
ventional circular type device and the maximum spectral response in a spectrum of 670~ 700nm. The web- patterned
Si photodiode can be expected to have the good discrimination characteristics between digital signals in the application

of red light optics.
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Fig. 1. The structures of Si pin photodiodes.

-~ 247 —



248 TEAGHA A11A A4z (2001

FUAE 49& +YH R §4A2] A2¢ Sipin F&
F AAsI. AAR F2oA FE5-Ge] H2399]
p*-deep diffusion 99 T FHAFE U357 $J&
guard ring 9% F5e, TRk 4T F &
FRAgo R § o +3dH 2R 500melw, $32
Aol kAl ¥R (AR layer : SiO.) o] ¥ =1},

SAdYd

n+ (111) Si fe]sdel o 18~19m FA < A o
Y43 (p=60Q-an) & YA LR FAHY
22 < 6000A F79 Si0& A4AA|Zc}. o] Boron
Solid Source (GS126) & AM4-814] oF 2/m H¥Fze]2] p*
-deep diffusion 99 YAstz, oloiA <& 0.5m Y
)9} p*-shallow diffusion 9<% At} p*-
deep diffusion 9¥-& <43} ¥k= A7} ohmic contact
o] o|FAAEE v ERFAHFl N guard-ring
& THYch o B Fo] e T8 /st
FuiA} ¥k A2tk (antireflection layer) © & ¢F 1000A 57
9 Si0&& ARAAY). o] ¥ F&-vwleN HH2ATE
ptsla Al 4% AFTFHAA 27219 3¢ YA
o, AlZ Si AW Abe]o] HAY P& 98] 500TNA
537t alloy FX& o3¥slgich. 28 2¢) A2+= photodi-
odes®} Apx1& vheldlich. 29 2(a) & web patterned
photodiode®]™ 2§ 2 (b) & web patterned photodiode <}

(a) (b)

Fig. 2. Photographs of (a) the web-patterned device and (b)
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Fig. 3. Photographs of (a) the packaged photodiode and (b) its
housing.
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Fig. 4. Block diagram of the measurement system.
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Fig. 5. Incident optical spectrum(Vi,=5V).
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Fig. 6. C-V characteristics.
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Fig. 7. I-V characteristics for (a) the conventional device, and
(b) the web- patterned device.

Table 1. Optical input powers and opto-electrical characteristics of the fabricated devices at Vy=-5V

_ output current sensitivity(A/W)
opticalinput power
Vi {Lape=2m) web conventional ty web conventional t:
type pe type ype

ov ow 235pA 2.7nA - -

3V 0.30 W 30nA 40nA 0.02 0.03

4V 1.20 W 350nA 270nA 0.22 0.17

5V 1.60W 485nA 376nA 0.30 0.24
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Fig. 8. Spectral response.
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