R € A INC/ ELECTRO OPTICS 10E D l?HB'-H:'?S 0000123 0 I

“ﬂ ElectroOptics Photodiode

and Devices

Developmental Type

C30900E
g , T-Y1-53
\

P-Type Silicdn p-i-n Photodetector

® Wide Range of Operating Voltage —
0 to 90 volts

8 Anti-Reflection Coated to Enhance
Responsivity at 900 nm

® Hermetically-Sealed Package

e R Spectral Response Range —

{10% points)
400 to 1100 nm

RCA Developmenta! Type C30900E is a p-type silicon p-i-n Mechanical Characteristics
photodiode designed for use in a variety of broadband low Photosensitive Surface:
light level applications covering the spectral from about 400

Shape ........ st s it ranaas Ceeerase «+. Circular
to 1100 nanometers, Area..... Cetreareranas R R T T T 5 mm2
This device has a hermetically-sealed package and incorpo- Diameter «....oveivenrinnennn. et 2,52 mm
rates a guard ring in its structure to minimize surface leak- . .

& age current. Optical Characteristics
3 - . <
The C30900E may be operated satisfactorily over a wide Flel: Tlf v'elw'(a)(?e ::|fu|:e 5
N . . ull angle or totally
range of applied volfage w'th. capacnancg, speed Of, response, illuminated photosensitive surface . .......... oo 70 deg
and dark current being functions of applied operating volt- . .

Full angle (@'} for partially
age. illuminated photosensitive surface .............. 120 deg
The C30900E is anti-reflection coated to enhance its respon-
sivity at 800 nm making the device highly useful for GaAs
and HeNe laser detection as well as for optical communica-
tion and intrusion alarm systems. ‘-g

6 s
Maximum Rat.lngs, . " \\
Absolute-Maximum Values S /
DC Reverse Operating Voltage, Vg «......... 200 max. V J 2 /
Photocurrent Density, ip, at 229 C: 5
w

Average value, continuous operation ...... 5 mA/rmm2 s o1

Peak value ....... ettt eerranreen 20 mA/mm2 2 / \
Forward Current, | g: B g

Average value, cantinuous operation ...... 10 max, mA g4

-

Peak value ....... Nt ettt ee e 100 max. mA
Maximum Total Power e 2
Dissipationat229C ........... ... uus 0.5 max. W
Ambient Temperatura: . 0.01 o5 s Tiho

800 1

Storage, Tgyg «vvvvenn.s veeer  —60to +100 oc 20 0 o0

Operating, Tg ....... edesena —40 to +80 oC WAVELENGTH - NANOMETERS 92155479

Soldering:

ForSseconds .....couvu... Ceerea.. 200 oc Figure 1 — Typical Spectral Responsivity Characteristic

(j For further information or application assistance on these devices,

contact your RCA Sales Representative or Photodetector Marketing, RCA,
Ste. Anne de Bellevue, Quebec, Canada HOX 3L3 (514) 457-9000.

Developmental-type devices or materials are intended for Information furnished by RCA is believed to be accurate and .
engineering evaluation. The type designation and data are teliable. However, no responsibility is assumed by RCA for : T'adz"a'k:s; Segfm';d(@;
subject to change, unless otherwise arranged. No obligations its use; nor for any infringements of patents or other rights of arealst Hegistradats
' wure of third parties which may result from its use. No license is Printed in U.S.A./6-77
Powerefi by FXh AR R ARHES Bl Ahanssidr dutyredranulacty granted by implication or otherwise under any patent or rin A
T tese devices or matetials. patent rights of RCA. C30900E
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C30900E : T—4/-55
Electrical At VR =90 voltsb, unless | Units 3 Ve-sov i
Characteristics at otherwise specified. 4 N
Ta=220C 2

Min. Typ. Max. g 108
Breakdown Voltage, 'é’ :
VBR :+-.- cieevennn |~ 180 - v < pd
Responsivity: E : P d
At900nm ........ |05 06 - | AW € ‘°'§
Quantum Efficiency: g 4
At900nm ........ | 70 83 - | % 3 .
-t
Dark Current, lg: g 107
AtVR=10V ..... | - 1x108 5x108 | A e
AtVR=90V...... —  1x107 15x107 | A .
Noise Current, i,: . 108
= 1000 Hz, 10 2 4 6 8 10
‘SA::F:ggrgg e = 31013 7310713 | A/HZ1/2 AMBIENT TEMPERATURE (Ta) — 9C
92LS-5480
Noise Equivalent Power . . .
P): Figure 2 — Typical Dark Current vs Ambient Temperature
(NEP)
f = 1000 Hz,
Af=1.0Hz
At900mm ........ | ~ 5x10°13 1.4x10-12| w/Hz1/2
Capacitance, Cg ..... - 5 7 pF
See Figure 4
Channel Resistance . .. 1 - - MQ VR=20V
Rise Time, t,: Ta=220C R
R =502, 10-12 h
A =900 nm, . e ~ < ,
10% to 90% points . . - 6 10 ns g ¢ <
Fall Time: E —~ J
RL =509, -
A=900 nm, < 2
90% to 10% points . . - 7 25 ns ..E,
- e 10-13
%" 8
g [
2
8  The values specified for field of view are approximate and are 2
critically dependent on the dimensiona! tolerances of the package
component parts, 10-14 .
10 2 6 8100 2 4 6 81000
b The recommended reverse operating voltage VR at Tp =220 C ' FREQUENCY — Hz )
is 90 volts. However, when the devices are operated in the photo- 9205-5483
voltaic mode, i.e,, at VR = 0 volts, some of the electrical char-

acteristics will differ from those shown.
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Figure 3 — Typical Noise Current vs Frequency
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Figure 4 — Typical Photodetector Capacitance vs
Operating Voltage
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OUTER
WINDOW
SURFACE
PHOTOSENSITIVE X
SURFACE 92L5-5223R1

For incident radiation at angles <

%’7 the photosensitive surface is
totally illuminated.

For incident radiation at angles > %but <%, the photosensitive
surface Is partially illuminated.

Figure 5 — Definition of Half-Angle Approx. Field-of-View,
(Scale is exaggerated for clarity)
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C30300E

T-91/-53

WINDOW 851 (.335)
6.1(.26) DIA. ] 7.37 (:290) DIA-
APPROX. | PHOTOSENSITIVE
OPTICAY INOTE) SURFACE
254 (0309
54 {0, 470 (185
53 {021) DIAT el 394 {‘155;
43 (.017) DIA.
MIN. LEAD K}
LENGTH =
131.5) 5.33(.210)
posITiveGuarD § 0 | [ a3(100)01A
RING LEAD
POSITIVE i
(CATHODE) S 9.40 (.370)
i 8.511,335)
1.14(.045) /\ N\ ‘Zj DIA.
24 (.029) -*}

N
N
89 (.035)

71 {.028)
NEGATIVE

GUARD
RING

POSITIVE

Low-Profile TO-5 Package

Dimensions in millimeters, Dimension

\2EGATIVE LEAD
{

ND CASE
ANODE)

SENSITIVE
AREA
SIGNAL

OUTPUT

82LS-5481

s in parentheses are in inches.

Note: Optical distance is defined as the distance from the surface of
the silicon chip to the front surface of the window.

Figure 6 — Dimensional Outline
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