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Description

RCA Developmental Types C30952E, C30952F, and
C30952G are Silicon p-i-n Photodiodes with a hybrid
preamplifier supplied in a single modified 12-lead To-8
package. RCA Developmental Types C30952EL,
C30852FL, C30952GL are Silicon Photodiode -
Preamplifier Modules with integral light pipes supplied in
a single modified 12-lead TO-8 package.

The preamplifier section is designed to neutralize the
input capacitance of a unity voltage gain amplifier. An
emitter follower is used as an output buffer stage. To
obtain the wideband characteristics, the output of these
devices should be AC (capacitively) coupled to a 50-ohm
termination. The module must not be DC coupled to
loads of less than 10,000 chms.
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Figure 1 - Typical Spectral Responsivify Characterlistics

B Responsivity at 830 nm, 25° C
3.5x10° V/W (50 MHz)
1.0x10° V/W (100 MHz)
3.0x10% V/W (200 MHz)

W System Noise Equivalent Power
(NEP) at 830 nm, 25° C
4.3x107'? W/Hz"
1.5x107"" W/Hz'? (100 MHz)
5.0x107"" W/Hz'? (200 MHz)

Photodiodes

Very Wide Bandpass Silicon Photodiode - Preamplifier Modules
Available With Integral Light Pipes For Fiber Optic Applications

Characteristics

(50 MHz) n

Spectral Response Range (10%
Points) - 400 to 1000 nm

System Bandwidth (3 dB Point) -
DC to 50 MHz, 100 MHz, 200 MHz

Low Power Consumption

Wide Range of Amplifier
Operating Voltages

Hermetically-Sealed Modified
TO-8 Packages

Maximum Ratings, Absolute-Maximum Values

Photodiode Bias Voltage

(C30952E, EL):
At Ta=+70°C
AtTa=-40°C .........

Photodiode Bias Voltage
(C30952F, G, FL, GL):
At Ta=+170°C
At Ta=-40°C .........
Photodiode Total Current
(All Temp.)
Average
Peak

........

........

...............

...................

Preamplifier Voitage

......

Incident Radiant Flux, ®um:
Average value
Peak value .............

Ambient Temperature:
Storage, Tai
Operating, Ta

..........

Mechanical Characteristics

Type Dlode
Chip

C30952E C30807
C30952F C30971E
C30952G C30971E
C30952EL C30807
C30952FL C30971E
C30952GL C30971E

Optical Characteristics

Numerical Aperture of Light
Refractive Index (n) of Core

........ 100 max. \'}
........ 100 max. \
........ 200 max. \
........ 200 max. Vv
........ 100 max. BA
........ 100 max. mA
+ 12,5 max. \
""" + 55 min. \
........ 50 max. uW
........ 50 max. mwW
........ -50 to +100 °C
........ -40 to +70 °
Dia. Area Light Pipe
Core Dia.
1.0 mm 0.8 mm? -
0.5mm  02mm® -
0.5 mm 0.2mm* -
1.0 mm 0.8mm?  0.50 mm
05mm  02mm?  0.25mm
0.5 mm 02mm*  0.25mm
PipPe viviriiiriiiiiiiiiieies 0.55
............................. 1.62

For further information or application assistance on these devices, contact your RCA Sales Representative or Photodetector Marketing, RCA Ste Anne de Bellevue,

Quebec, Canada H9X 313 (514) 457-9000.
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Developmental-lype devices or materials are intended for
englneering evaluation. The typa designation and data are subject
to change, unless otherwise arranged. No obligations are assumed

Information furnished by RCA is believed to be accurate and
reliable. However, no responsibility is assumed by RCA for its use;
nor for any Infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of RCA.
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Electrical Characteristics! At an amblent temperature (Ta} of 22° C, the DC reverse operating voltage Units
(Ve)’and at Vec = £ 6 V.
C30952E, C30952EL C30952F, C30952FL €30952G, C30952GL
Min. Typ. Max, Min. Typ. Max. Min. Typ. Max.
Responsivity:

AtB30NM ..vvviniiiiiiiieiiniearcnaaaae.s] 3.0x10°  3.8x10° - 0.8x10°  1.3x10° - 2.5x10®  3.8x10? - V/IW

ALBOONM iivvvnninnnnennaeennaneniiien] 35x10°  4.2¢30° - - - - - - - vIW
Nolse Equivalent Power (NEP):

f = 100 kHz, Af = 1.0 Hz

AEB30AM ..ovviviiiiiiniiaiiiriiancsnnnes - 3.9 12 - 15 40 - 50 150 | pW/Hz'?

At900 NM iviciviinncinrinienecacannasnns - 3.6 10 - - - - - - pW/Hz'2
Output Spectral Noise Voltage Density:

f = 100 kHz - 100 MHz, )

AM=10HZ . vvvviiiiiiiaiiiniiiiennen, . - 15 30 - 15 30 - 15 30 | nV/HZ'?
Output Impedance .............s - 25 50 - 25 50 - 25 50 a
System Bandwidth, f, (3 dB point) ........... 35 50 - 70 100 - 140 200 - MHz
Rise Time, t:

A = 900 and 1060 nm

10% to 90% points ....ivvuuen - 7 10 - 4 5 - 2 25 ns
Fall Time:

A =900 and 1060 nm

90% to 10% points .....e0veene - 7 10 - 4 5 - 2 2.5 ns
Linear Output Voltage Swing ......... 0.5 0.7 - 0.5 0.7 - 0.5 0.7 - \
Voltage SWING ...cvviieininnivenaenccnnnens - - 2.0 - - 2.0 - - 2,0 v
Output Offset Voltage 0.0 -0.8 -1.0 0.0 -0.8 -1.0 0.0 -0.8 -0 |V
Supply Current ..... - 4.0 8.0 - 4.0 8.0 - 4.0 8.0 mA

1 All measurements are made with the device AC (capacitively) coupled into a 50 0 termination.
2 Recommended photodiode bias voltage (Vr) ~ C30952E, EL: 45 V; C30952F, G, FL, GL: 100 V.

C30952E, F, G C30952EL, FL, GL C30952EL, FL, GL

18 i08) OPTICAL 10.00
I DISTANCE (0.394)
"o (o 55 1.78
(0.070) THREAD g &%83
25036 UNS ]
11.05 (0.435) I 2 = [} ©69)
] |l Vo
— —r 279 (0110
1 051020} o == TT NN
N
Saaloom —™ 5.46 (0215} LENGTH = 15 (6) DIA LionT
0.43 (0.017) LE
i PHOTODIODE
CHIP
o104 {041)
[N
o
~<{ +—o—g 102 (0.40) 1.14 £.048) 2 PREAMPLIFIER
114 00481 AN\ W VLI 074 (029)
0.74 (0.0 .
Vo \/‘3 :
0.89 (0.035) 89 (.035)
0.71 (0.028) 2158717 71 (028)

LS-6071

15-6084
Pin Connections

1: Signal Output 7. Signal Ground Flgure 3 - Cutaway of Package
2: No Connection, Do Not Use 8: Temp. Sensing Diode - Anode

3: -Vec Negative Bias for Amplifier 9: Temp. Sensing Diode - Cathode

4; Positive Bias for Photodiode 10: Ground (Power Supply)

6: No Connection, Do Not Use 11: No Connection, Do Not Use

6: Case 12: +V.. Positive Bias for Amplifier

Dimensions in millimeters. Dimensions in parentheses are in inches.

Figure 2 - Dimenslonal Qutlines

RCA|Solid State Division|Electro Optics and Devices|Lancaster, PA 17604
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Warning - Personal Safety Hazards

Shock -~ Operating voltages
applied to this device present a shock

Electrical

hazard.
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Electrical Characteristics at To = 22° C
At an ambient temperature (Ta) of 22° C’and the DC reverse operating voitage (Vs) value supplied with each device.2 G

C30950E, EL C30950F, FL C30950G, GL
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max
Temperature Coefficient of Va
for Constant GaiN? ...vccvirviiecrcanccenas - 2.2 - - 0.6 - - 0.6 - V/°C
Responsivity:

AtB30 NM ..veivvvivnranrareerneneeseen | 45x10°  5.2x10° - 1.7x10°  1.9x10° - 5.3x10*  5.8x10* - VW

AtBOONM .iiiivevrereniiarierininaneees | 49x10°  5.6x10° - 1.4x10°  1.6x10° - 4.1x10*  4.9x10 - /W

At10B0NM ..ivvveicnnniinninniasnaeaas | 11x10°  1.4x10° - - - - - - - V/IW
fNoise Equivalent Power (NEP):

f= 100 kHz, Af = 1.0 Hz

AtB30 MM 1uvvivvinnarniiacanincesninans - 0.029 0.067 - 0.079  0.180 - 0.260 0.570 pW/Hz'?

AtB00ONM (ivineecerirraerssaresnsncacns - 0.027 0.060 - 0.094 0.210 - 0.310 0.730 pW/Hz'"?

At10B0NM .oovvviiiiniieriiiiernesnonns - 0.110 0.270 - - - - - - pW/Hz'?
Output Spectral Noise Voltage Density:

t = 100 kHz - 100 MHz,

AF=10HZ . iriiiiiiinninireniienins - 15 30 - 15 30 - 15 30 nV/Hz'?
Output Impedance ......ccveiereinirannsinss - 25 §0 - 25 50 - 25 50 0
System Bandeidth, f, (3 dB point) .......... 35 §0 - 70 100 - 140 200 - MHz
Rise Time, t:

A = 900 and 1060 nm

10% to 90% points ..... - 7 10 - 4 5 - 2 25 ns
Fall Time:

A = 800 and 1060 nm

90% t0 10% PoINtS  cvvenrevsncvrenranrans - 7 10 - 4 5 - 2 25 ns
Linear Output Voltage Swing .........c..e0. 0.5 0.7 - 0.5 0.7 - 0.5 0.7 - v
Voltage SWINg «.coovveivininiieninnininans - - 20 -, - 2.0 - - 2.0 Vv
Output Offset Voitage ....... reeresenaranne 0.0 -0.8 -1.0 0.0 -0.8 -1.0 0.0 -0.8 -1.0 v
SUPPIY CUITBNE eevvnerennneenenrenenneren | = 40 8.0 - 40 8.0 - 40 8.0 mA G
1 All measurements are made with the device AC (capacitively) coupled into a 50  termination.

2 A specific value of Va Is supplied with each device. The voltage values will be within the ranges specified below:
C30950E, EL: 2756 - 425 V C30950F, FL, C30950G, GL: 180 ~ 250 V.
3 At 830 and 900 nm.
C30950EL, FL, GL C30950EL, FL, GL
C30950E, F, G . Pl
o) » l .62 |
15 (0.6} OPTICAL ©.182) ___L
_"] DIA. r_DISTANCE
e o i, 4
11.05 (0.435)4_“ “‘ [ 0,13
WINDOW DIA T i (02005
[l
—_— 10.00
Mt -
0.63(0.021] __,.|
043 (0.017) 5.46 (0.215) THREAD 1143 LIGHT PIPE
250 — 36 UNS o0l (.‘,%3;‘ PHOTODIODE
104 (0.41) ~2A 7651 CHIP
p———— 2.79I|o.110)l
‘é s 102(0.40) 0511020} o
0.41 (016) PREAMPLIFIER
1.14 (0.045) f t]e 15 (6} DIA
N e T st
13(5) 10.2 (.40 =
‘\039(0035) s s ¢ [ro 10zt
0.71 (0.028) 92055717
Pin Connections 2 ©}s 10.2(40) LS-6084V1
1: Signal Output ‘1‘:;2 tg;s"";/\ __’_ i 3 - Cut f Pack
2. No Connection, Do Not Use ) gure 3 - Lulaway of Package
3: -V Negative Bias for Amplifier Lot
4: Positive Bias for Photodiode ez Ls-eomvt
5: No Connection, Do Not Use 9: Temp. Sensing Diode - Cathode
6: Case 10: Ground (Power Supply) Warning ~ Personal Safety Hazards -
7: Signal Ground 11: No Connection, Do Not Use Electrical Shock - Operating voltages '\\)
8: Temp. Sensing Diode - Anode 12: +V.. Positive Bias for Amplifier applied to this device presenta éhock
Dimensions In millimeters. Dimensions in parentheses are in inches. hazard. .

Figure 2 - DImenslonal Outlines

RCA|Solid State Division|Electro Optics and Devices|Lancaster, PA 17604
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