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C30904E, C30905E, C30908E sl

Silicon Avalanche Photodiodes

Developmental Types
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RCA Developmental Types C30904E, C30905E, and
C30908E are Silicon Avalanche Photodiodes cantaining a

v emem

Silicon Avalanche Photodiodes
With Integral Light Pipes —

Desigred Especially for Optical Communication Systems

® Simplified Coupling to Fiber Optics ® Fast Time Response —
Up to 1.26 mm Dia. Rise and fall times to 0.5 ns
= Light Pipe Diameters of 0.25 mm,

0.5 mm, and 1.25 mm ® Wide Operating Temperature Range —
—400 o
® Spectral Response Range 400Cto +700C
(10% Points) —
400 to 1100 nm ® Hermetically-Sealed TO-8 Package

Mechanical Characteristics

Type . Diode Chip (Dia.} Light Pipe Core Dia.
. light pipe which is an integral part of the package. These C30904E €30817 (0.8 mm) 0.50 mm
@ avalanche photodiodes are made using a double-diffused C30905E C30916E (1.5 mm) 1.26 mm
“reach through” structure. This structure provides high C30908E C30902E (0.5 mm) 0.25 mm

responsivity between 600 and 1100 nanometers as well as

fast rise and fall times at all wavelengths.

The C30904E is a general purpose device, the C30905E is a
large area general purpose device, and the C30908E is a

Optical Characteristics
Numerical Aperture of Light Pipe ......o0vunennnnn... 0.60
Refractive Index (1) of Core

........................ 1.61
very fast device with responsivity independent of modulation
frequency up to 800 MHz. These devices are hermetically
sealed in a modified 3 lead TO-8 package.
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Maximum Rating, Absolute-Maximum Values E ¢ 7 o—\
; 4 A, 77 (YN \
Reverse Bias Dark Current . oo . ovvveieunune,n, 100 max. UA a I A 1 \‘
. . P4 Pid \
Photocurrent Density, Jp, at 220 C: g “/ \ \\
Average value, continuous operation ........ 5 mA/mm2 = 2 /' A v
Peak value (For 1 second = A ‘\\
duration, non-repetitive) ... .. .oiviheinn.. 20 mA/mm2 g 10 ‘\ X\
Forward Current, Ig, at 220 C: § 8 “ \
Average value, continuous operation ........ 5 max. mA £ ¢ “ \\
Peak value (For 1 second ] pe— v \
duration, non-repetitive) ........ .. ..., . 50 max. mA 3 o nae \
Maximum Total Power Dissipation at 220 C 0.1 max. W 2
Ambient Temperature:
1
Storage, Ts‘g ................. . —60 :[0 +100 °C 300 a00 00 800 1000 1200 7400
Operating, TA  «cvevaennn e —40 to +70 oC WAVELENGTH — NANOMETERS .
) Soldering:
R For5seconds ........ et Crearean 200 oC Figure 1 — Typical Spectral Responsivity Characteristics
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Electrical Characteristicsa At an ambient temperature (T o} of 220C and the DC reverse operating Units
voltage (VR} value supplied with each device.b
C30904E C30905E C30908E
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.
Breakdown Voltage, VBR .. v........ 300 375 475 315 390 490 185 225 265 \Y
Temperature Coefficient of VR
for Constant Gain ................. - 2.2 - - 2,2 - - 0.6 - v/oc
Gain.. i i i s . - 120 - - 80 - - 150 -
Responsivity:
At830nm .............. PN 60 69 - 40 46 - 70 77 - AW
At900nm .......... . 000l 65 75 - 43 50 - 65 65 - AW
At1060nm ... ...l 15 18 — 10 12 — - - - AN
Quantum Efficiency:
At830NM. ... oot - 85 - - 8 Z - 77 - | %
At900nm ...........0uo, . - 85 - - 85 - - 60 - %
At1060nm ............ Cereaa - 18 — - 18 — - - - %
Total Dark Current, Iy ............. - 50 200 - 100 400 - 15 30 nA
Noise Current, in:
f=10kHz, Af=10Hz .......... - 1 2 - 1 2 - 023 050 pA/Hz1/2
Capacitance, {03 S - 2 4 - 35 5.0 - 1.6 2.0 pF
Series Resistance . ........c..0.0... — - 15 - - 15 - - 15 Q
Rise Time, t;:
R =50 £, A =900 nm,
10% t090%ppoints . ............ - 2 3 - 3 4 - 050 0.75 ns
Fall Time:
R =50 {2, A = 900 nm, :
90% to 10% points . ............ - 2 3 - 3 4 - 0.50 0.75 ns
8 Performance characteristics are referred —] Jo%o
to the input surface of the light pipe. ()tl——r
b A specific value of VR is supplied with @
each device. When the photodiode is =]
operated at this voltage, the device will =
meet the electrical characteristic limits
shown above. The voltage values will be
within the ranges specified betow: 051(020) o~ lem
Type Range of Vg (Recommended MIN. LEAD LIGHT PIPE
operating voltage) LENGTH =13 (5) PHOTODIODE
C30904E 275 —425 V chip
C30905E 275 — 425V 1003 .39 OIA-—= I‘
C30308E 180 - 250 v POSITIVE LEAD
(CATHODE) PREAMPLIFIER
CASE
Warning - :ﬁ;éggs LEAD v V2 o {3;822} ) U “
Personal Safety Hazards < Py Le-8183
Electrical Shock - Operating volt- Pregiyend Ls-8102

ages applied to these devices
present a shock hazard.

Figure 3 — Cutaway of Package

Dimensions in millimeters. Dimensions
in parentheses are in inches,

Figure 2 — Dimensional Outline

For further information or application assistance on these devices, contact your RCA Sales Representative or Photodetector Marketing, P.O.

Box 1200, RCA, Ste. Anne de Bellevue, Quebec,

Developmental-type devices or materials are intonded for engineering evaluation. The t
assumed for notice of change of future manufacture of these devices or materials.
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RCA|New Products Division|New Holland Avenue, Lancaster, PA 17604-3140
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(s) Registrada(s) Information furnished by RCA is believed o be accurale and reliable. However,
any infringements of patents or other rights of third parties which may result from its use. No license is granted by implication

Canada H9X 3L3 (514) 457-9000,

ype designation and data are subject to change, unless otherwise arranged. No obligations are

no responsibility is assumed by RCA for its use; nor for
or otherwise under any patent or patent rights of RCA.

Printed in U.S.A./12-84
Supersedes 2-78 C30904E, C30905E, C30908E
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