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PD1XX2 is a silicon avalanche photodiode (Si- APD)
having a light receiving area of 200 £z m in
diameter. Mitsubishi Si- APD realizes the P- side
incidence method having a deep junction of planar
mesa structure, increasing the gain band width area

and decreasing the noise generated by the
multiplication mechanism.

® High speed response (pulse rise time 150ps)

@ Flat frequency characteristics (cutoff frequency
2GHz2)

® High gain-bandwidth product (800GHz)

® Low noise index in multiplication process (< M®)

® Active diameter 200 ¢ m

APPLICATION
Light receiving element for optical fiber communi-
cation systems and optical telemetry systems

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Ir Reverse current 200 uA
I Forward current Topr <80°C 10 mA

Tc

Case temperature -

~40~+110 | _C

Tstg

Storage temperature -

— 55~ + 150 c

ELECTRICAL/OPTICAL CHARACTERISTICS (Tc = 25°C)

Symbol Parameter Test conditions Min. L;r::)t.s Mo, Unit
V (8R) R | Breakdown voltage _ 100 150 200 \%
B Temp.coeff.of V(BR)R to=100x A - 0.12 - %/°C
Ct Total capacitance Va=0.9V ®Rr) R — 1.5 2 pF
Io Dark current Va = 50V - 0.3 1 nA
R Responsivity Ve =50V, A =800nm 0.4 0.45* - A/W
Mmax Maximum multiplication rate Ipo=10nA,RL = 1k Q - 1000 - —
fc Cutoff frequency M=100,R.=509Q, — 3dB - 2 - GHz
NEP Noise equivalent power A = 800nm — 1x10 " - W/ Hz
F Excess noise factor M =100 — Moz — -

With PD1032, the minimum coupling response is 0.3AW and the typical coupling response is 0.4A/W against GI50/125
outgoing light.
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SAMPLE CHARACTERISTICS
Responsivity under no multiplication condition Fig. 1 Spectral response
Figure 1 shows PDIXX2's typical response 0.8 T T —
characteristic against wavelength at a 50Vbias. | Quantum emcwncymo,b’/ 80% |
PDIXX2 is a PIN structure APD suitable for -7 1~
receiving the lights having a wavelength band of 0.6 ,/'/ ,/" .
600 to 900nm like He — Ne laser (633nm) and L =1 /50’/3_
AlGaAs laser (750 to 900nm). At a wavelength of 0.4 Rl {/ - X--" -
- o

750nm, the response becomes about 0.5A /W at
peak. The dashed lines indicate quantum efficiency
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Multiplication characterlistics Fig. 2 Multiplication characteristics
Typical voltage dependence of the multiplication 1000
. . . . L 25C
rate at various wavelengths is shown in Fig. 2. 500
Multtiplicaiton rate as high as 1000 is obtainable
when the output voltage (product of mulitiplied 2 100
D
photocurrent and load resistance) is smaller than s £
100mV. .S 50 I,I'
. . . . ® ///
Practically available responsivity is a product of % T =850nm /?/
the value in Fig.1 and the multiplication rate M.A £ 10 “r
value as high as 300A/W can be easily obtained. I Gl VL =
Because of the PIN structure, the PD1XX2 have T \/
much amaller scattering of the multiplication rate 1;" A =1000nm
from device sto device, more uniform multiplication 0.6 0.7 0.8 0.9 1.0
rate throughout the detecting area as com
R 9 t K cting pared Relative bias voltage (VR/V (BR) R)
with reach through devices.
Frequency response Fig. 3 Frequency response
Figure 3 shows PD1XX2’'s typical frequency
response characteristic. The cutoff frequency (the
frequency at output being — 3dB) at a 50-ohm load
is 2GHz or higher. -
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Gain - bandwidth product Fig. 4 Multiplication rate dependence of cutoff frequency
The gain- bandwidth product of an APD is a WRIMNEBNRN ——LG“;"
product of the multiplication rate and the cutoff ‘\w‘ Q kN Oq.: )
frequency, GB. it increases with M and approaches K] NEENER ?\\3’;%,.—
an asymptote which is determined by the GB of % \\ \\ N \‘\Qofo' %
multiplication process. Fig. 4. shows the GB of the :,; 1000 o N > . > NEAN %—
PD1XX2. The multiplication limited GB of the 5 NI \\e \‘:% X
devices is approximately 800GHz. Such a large GB fg' Y N DT
is required particularly in detection of very weak ¥ \i‘o“v\ \ \‘
and very wideband signals. 5 Y EM R
© NUISES
\ARNAN
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Muttiplication rate M
Nolse characteristics Fig. 5 Excess noise factor of multiplication process
Excess noise factor of the muitiplication process 20
depends on the multiplication rate M. It is generally
approximated by an expression M. Fig. 5 shows 10
the noise characteristics of the PDIXX2. They "c_; 900"\{ ’
depend slightly on wavelength of incident light g 633nm >//
signals. The constant,x,of the PDIXX2 is g 5 T
approximately 0.25. The PD1XX2 can be low noise 2 /ry
detectors even in the high multiplication region % /,’-’:;;;
since their noise increment is so small. & 2 "_, =
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E Blas circuit Bias

Fig. 6 shows an example of APD receiver circuit. (A) Circut
Because the multiplication rate obtained when a

constant reverse bias is added changes with ,.L

temperature,a stable operation for long time
requires the compensation of the temperature

Fig. 7 APD bias circuit with temperature compensation

Vin _ 2SC869 25C869 Vour

dependence of the multiplication rate. Figure 7 v o
. L (A) j2.2kql a7k D (B)
shows an example of the bias circuit for s k
temperature compensation which uses an avalanche WA “51 25K33
. . . =
diode (AD1000) for temperature compensation. 0.01 /,F;;azfg <100k Q =
EY = $ima 560k O D. 01 F
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