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Electro
Optics

Quadrant N-Typersrilicon p-i-n Photodetectors

Photodiode 30843
G30844, C30845, C30846
~DATA SHEE

£30843 L
g i

C30844, £3084

I Broad Range of Photosensitive
Suface Areas — ' -
5 mm? to 100 mm?
M Low Operating Voltage -
VR = 45 V
W Anti-Reflection Coated to Enhance
Responsivity at 900 nm
B Hermetically-Sealed Packages
B Spectral Response Range
(10% Points) — -
400 to 1100 nm _
L-894 B Very Low Quadrant-Quadrant
Separation — 0.25 mm

This family of quadrant N-type silicon p-i-n

photodiodes is designed for use in a wide variety of
broad band low light level applications covering the
spectral range from below 400 to over 1100 nanometers.

Because of the very small quadrant separation, and the

large surface areas, the devices are useful in obtaining -

positioned information on the active surface from both
focused small spots and defocused large spots. This

positioned information can be obtained from either

high speed pulsed or cw sources.

These devices can be connected externally to form
bicells for use in comparator circuits. These
characteristics make the devices highly useful in
Nd:YAG, HeNe and GaAs laser detection systems.

Maximum Ratings, Absolute-Maximum Values
(All Types)

DC Reverse Operating Voltage, Vg .100 max. V

Photocurrent Density, jpr at 22° C: .
Average value, continuous operation 5 mA/mm?
Peak value..................... 20 mA/mm?

Forward Current, Ig: ‘
Average value, continuous operation 10 max. mA

Peak value........ veresssvie.. 0100 max. mA -
Ambient Temperature: ,

Storage, Ty« vvvvvnnn. «.~60to +100 °C

Operating, eI‘A ........... ~40 to +80 °G
Soldering: , .

For 5 seconds . ... .0 vvveeittnss. 200 °C

B Very Low Cross Talk — 1%

- Mechanical Characteristics

Photosensitive Surface (Total):

Shape — :
Alltypes. ..ot Circular
Area —
Type C30843........0ccovvnnnna., 5-mm?
Type C30844................. <o+ 20 mm?
Type C30845.................. ... 50 mm?
Type C30846..........c..00uvuns, 100 mm?
Optical Characteristics
Field of View:a
See Figure 1
Approx. Full o 7
Angle For —Totally Illuminated Partially Hluminated
Photosensitive Surface Photosensitive Surface
Type C30843. .. ... 84 ' 131 deg
Type C30844......104 144 deg
Type C30845 ...... 7 150 deg
Type C30846 ...... 73 141 deg

& " The values specified for Tield of view are approximate and are critically
dependent on the dimensional tolerances of the package component parts.
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Electrical At a DC Reverse Operating Voltage (V,) = 45 Voltst and T, = 22° C |Units
Characteristics |Unless Otherwise Specified _
C30843 C30844 C30845 C30846
Min. Typ. Max. | Min. Typ. Max. | Min. Typ. Max. | Min. Typ. Max.
Breakdown Voltage,
Ver® it 00 — — 100 — —}{100 — — |10 — —|v
Responsivity:
At900 nm....l 0.50 060 — |0.50 0.60 — 0.50 0.60 — |0.50 0.60 — JA/W
At 1060 nm...[ 0.13 0.17 — |0.13 0.17 — 0.13 0.17 — |0.13 0.17 — |A/W
See Figure 2
Luminous Responsivity
(2856 K} ........ — 0.85 — — 0.8 — — 685 — — 0.85 — |mA/lm
Quantum Efficiency:c
At900 nm ..., 70 a0 — 70 90 — 70 90 — 70 90 — %
At 1060 nm ... 15 20 — 15 20 — 15 20 — 15 20 — %
Dark Current, I;:
AtVp =10V | — 15 50| — 30 100, — 70 200 — 200 1000{nA/quad
At Vg =45V | — 25  100] — 75 300 — 200 700 — 500 2500{nA/quad
See Figure 3
Noise Current, i:4
f = 10 kHz,
Af = 10Hz..| — 0.10 0.70| — 0.16 0.80] — 0.26 1.10] — 0.40 2.00|pA/Hz2
See Figure 4 per quad
Noise Equivalent Powe]
(NEP):®
f = 10 kHz,
Af = 1.10 Hz
At900nm....| — 0.17 1.20} — 0.27 130, — 0.43 1.80] — 0.67 3.30|pW/Hz2
At 1060 nm ...] — 0.59 4.10] — 1.00 4,70 — 1.50 6.50] — 2,30 11.80|pW/Hz2
Capacitance, G, — 3 4 — 6 10f — 8 11| — 18  22|pF/quad
See Figure 5
Rise Time, tf
R, = 50(),
A\ = 900 nm,
10% to 90% points| — 3 5 — 5 8 — 6 9 — 8 . 12{ns
Fall Time:f
\ = 900 nm,
90% to 10% points| — 10] — 13 — 10 14 — 13 20|ns
Uniformitys — +1  +5 — * +5 — +2  x7 — +2  +7|%
See Figure 6
Transition Widthh — 0.25 0.51 — 0.25 0.51 — 0.25 0.51] — 0.25 0.51|mm
See Figure 6 0.010 0.020 0.010 0.020 0.010 0.020§ 0.010 0.020|inch
Cross Talki — 1 5] — 1 5 — 1 5| — 1 5{ %
See Figure 6
Balancek ) — 1 5| — 1 5| — 1 5| — 1 5| %
See Figure 6
Signal Loss™ — 10 25| — 10 25| — 10 25 — 10 25| %
See Figure 7
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b The breakdown voltage is arbitrarily defined as that voliage at which the

dark current is 1000 x the dark current at 45 V, or 25 pA whichever is
greater.

¢ The relationship between quantim efficiency, 7 (\). and responsivity,

resp (A). at any wavelength N isresp ()\ } = 0.806 A 7 {where \ isin
#m).

d  Specially selected detectors with very low noise and dark currents are

available on special order. Devices with closely matched dark currents
in each quadrant of the detector are also available on special order.

e The NEP at wavelength \ is:

Noise Current

NEP(A) = T esp (M)

Watt Hz ~ 12

f  Faster rise and fall times are available (at the expense of noise current)

if the device is operated at higher bias but below the breakdown voltage.

g The uniformity of the device is measured within one quadrant at 900 nm

and with a 0.10 mm (0.004 inch) diameter spot. On special order a com-
plete scan of the detector surface can be made with the 0.10 mm (0,004
inch) diameter spol, giving a picture of the surface of the detector with
spots where the signal has fallen any set percentage below the average
signal value for that quadrant.

h  The transition width is the distance a 0.10 mm (0.004 inch) spot of light

has to move to go from 90% signal in one quadrant to 90% signal in the
adjacent quadrant.

i Crosstalk is measured using a 10 K load and signal frequency of about

100 Hz.

k Balance is a measure of the worst responsivity variation from quadrant
to quadrant.

m Signal loss is defined as the loss in signal in going from one quadrant

to the adjacent quadrant when both quadrant outputs are tied together.
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PHOTOSENSITIVE 2 :
SURFACE

921L5-5223Rt

Full incident radiation at angles < %, the photosen-
sitive surface is totally illuminated.

4
For incident radiation at angles > % but <%, the
photosensitive surface is partially illuminated.

Figure 1 — Definition of Half-Angle Approx. Field-of-View.
(Scale is exaggerated for clarity)
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Figure 2 — Typical Spectral Responsivity Characteristic
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Figure 3 — Typical Dark Current vs Ambient Temperature
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Figure 5 — Typical Photodiode Capacitance
vs Operating Voltage

Warning — Personal Safety Hazards

Electric Shock — Operating voltages applied to this
device present a shock hazard.

C30843, C30844, C30845, C30846

T-41-9%

SIGNAL
90% OF S, {Avg)
Sa (Max.) 90% OF Sg {Avg.)
Sp (Avg.) -~ .&"\’N M—v—s
Sp (Min.) =
SIGNAL SIGNAL
N QUAD A —] IN QUAD B
TRANSITION g ] DISTANCE
WIDTH

92L5-5571

Transition Width = distance moved in going from

90% signal in one quadrant to 90% signal in adjacent
quadrant.

Cross Talk [A—» B] = Average Signalin Quad B

x 100%, when the
Average Signal in Quad A

light spot is in quad A.

S, (Max.) - S, (Min:)
S, (Avg)

Sa (Avg)) - Sy(Avg.)

Balance = x 100%
1727[S, (Avg) + Sy (Avg.)l

Uniformity = + 1/2 x x 100%

Figure 6 — Typical Quadrant Transition Characteristics

SIGNAL

[SA +Sgl{Avg)

1S5 +S) (Min) 7

DISTANCE

921.5-5572
Signal Loss = [Sp + Sl (Avg.) - [S, * Syl (Min.)
Sy + Sgl (Avg.)

x 100%

Figure 7 — Typical Signal Loss Characteristics
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851 (.335)
— 7.37 (290} DA
WINDOW I PSHSI%ENS'"VE
6.10(.240) —
1A, | l’ i
APPROX, 7
470 {185}
OPTICAL
DISTANce—l: 3.84(.155)
196 (077) .
£3(.021) Ry R
41 (o16) O'A- IR
MIN. LEAD 5.97 (,235)
GTH = r .226)
LENGTH= 3010 572{
13(5) |
9.40 (.370)
8.51(.335)

DIA,

82155574

Modified 10-Lead TO-5 Package
Figure 8 — Dimensional Outline for C30843

Lead Connections

Lead C30843 30844 €30846
Number €30845

1 — Quadrant | Quadrant

£ CA! ] 4 (A, ]

2 Quadrant |— Quadrant

3 lA! ] (X1 B i3]

3 Quadrant |Quadrant |—

1] (B 1 (1 (B LR}

4 — —_ Quadrant
4 ‘C L2}

5 — —_ Case and
positive
bias voltage
for detector

6 — — Quadrant
[ ‘D "

7 Quadrant |Quadrant |—

¢ 'C’ ? & (C! ?

8 Quadrant |— —

< CD’ )

9 — Quadrant |—

L4 ‘D’ :]
10 Case and | — —
positive
bias voltage
for detector
11 — — —
12 — Case and |—
positive
bias voltage
for detector

ie=libransSarvice CanyRight 2003

C30843, C30844, C30845, C30846
T-41-53
175 (Sa0) .
iR

| 483(190)
4 \y 4.19{,165)

WINDOW

12,07 {.476) DIA:
APPROX. i
OFTICAL
DISTANCE

2.22(107) I
53 (.021)

43 (017) D1A- ﬂ ﬂ

MIN. LEAD

LENGTH = foyolo

13(5)

Q’ o+ —e-}8 10.2(.40)
1.14 (045} /\
740029 7 N>
089 (0.056)
071 (0028)

n o
l< 254 (0.100)

92LE-5573

Modified 12-Lead T0-8 Package
Figure 9 — Dimensional Outline for C30844 and C30845

2691 {1.020)
™ 24.90 { .980) D'A-—™]
2471 (.973)
= 23,96 {.943) OIA: -~
483 (0,180}
AoPROX. WINDOW
1AL 19.05 (.750)
DISTANCE DIA
5.33 (210} . t
PHOTOSENSITIVE
SURFACE e |l s%0a
051(0.020) o o Y
0.41 (0,016) 1A
LEAD LENGTH =
368 {0.145) 0 0 o0
3.43(0.135)

0,91 {0.036)
0.66 {0.026)

POSITIVE LEAD
AND CASE

{CATHODE}
o {g:ggg} \\NO CONNECTION
RCA 25-mm Package

Figure 10 — Dimensional Outline for C30846
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CASE AND POSITIVE
BIAS FOR DETECTOR

SIGNAL
OUTPUT 4§ 4

Ry, RIS RIS Ry

92LS-5189RY

R, = 50§} to 50 k{)

Schematic Arrangement of RCA Quadrant Photodiode Types
€30843, C30844, C30845 and C30846

Powered bv-'emzr” =



	11.1by7.0.pdf
	10.9by7.0.pdf
	10.8by7.0.pdf
	10.7by7.0.pdf
	10.6by7.0.pdf
	10.5by7.0.pdf
	10.4by7.0.pdf
	10.3by7.0.pdf
	10.2by7.0.pdf
	10.1by7.0.pdf
	10.0by7.0.pdf
	9.9by7.0.pdf
	9.8by7.0.pdf
	9.7by7.0.pdf
	9.6by7.0.pdf
	9.5by7.0.pdf
	9.4by7.0.pdf
	9.3by7.0.pdf
	9.2by7.0.pdf
	9.1by7.0.pdf
	9.0by7.0.pdf
	8.9by7.0.pdf
	8.8by7.0.pdf
	8.7by7.0.pdf
	8.6by7.0.pdf
	8.5by7.0.pdf
	8.4by7.0.pdf
	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software






	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software










	8.7by7.0.pdf
	8.6by7.0.pdf
	8.5by7.0.pdf
	8.4by7.0.pdf
	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software






	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software


































	btnStamp: 
	copyright2:                                                         
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	P1: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P2: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P3: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P4: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P5: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         




