PLANAR DIFFUSED
PHOTODIODE SERIE

TECHNOLOGY INC. PATASHEETsF0

DESCRIPTION

These devices represent the state of the art in planar diffused silicon
i photodiode light sensors. They are all low leakage, low noise, high
. impedance, wide spectral range devices of a quaiity suitable for in-
. strument use,
The 7D series is compnsed of the following: PIN 3[) PIN-5D; PIN-3D
PIN-6D, PIN-10D. This series is optimized for a voltage biased mode and PIN-3DP
of operation {photoconductive), which is required Tor fast response (.03 cmZ active area)
{lass than 750ns). These devices are ;}articmar!y suited for AC light
signals.
The “"DP* series is comprised of ‘{he following: PIN-3DP, PIN-BDP,
PIN-8DP, and PIN-10DP. This series is optimized for an unbsased
made of operatson (photovo!taic} Because of t?\eir high zero bias

“amprin *:he current mcdf2 En th:s photodicde/op amp-mode, dc

light level changes of up to ten decades can be linearly detected and PIN-5D
converted o an output voltage. These devices are particularly suited and PIN-GDP
“for DC light signals. ~ {.05 cm?2 active area)

The PIN-3D and PIN-3DP have 03 cm2 active areas and are her-
metically sealed in a TO-18 housing. The PIN-5D and PIN-5DP have
05 emZ active areas and are hermetically sealed in a TO-5 housing.
The PIN-BD and PIN-GDP have 20 cm? active areas and are her-
metically sealed in a TO8 can. The PIN-10D and PIN-10DP have
1 em2 active areas and are sealed in a 1" O. D. metal housing with

BNC output connectors.
PIN-6D

and PIN-6DP
{.2 em?2 active area)

ALLIMENTER

PIN-10D
and [PIN-10DP|
(1.0 cm? active area)

"D'" Series "DP" Series
e Voltage Biased Operation s Zero Voltage Bias Operation
{(photoconductive) (photovoltaic)

o Fast Response Time s Optimized for op amp hook-up
FEATURES i

¢ Low Capacity s Ultra High Impedance

¢ Low Noise ¢ Ultra Low 1/f noise

s Low Dark Current ¢ Ten Decade Output Linearity

with DC light inputs
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OPT

ICAL/ELECTRICAL CHARACTERISTICS "D" SERIES

oo . : i : e : : :
@CAmbied . piNaD PINSD § . PINED
. L Min Typ Max I Min 1 Typ  © Max  Min i Typ Max . Min
R&SQOBS%VHY e o : : % : .
{10 Volt, 850nm} 2l 4 5, .3 41 5.3 4 5: 3. a4 i 5
Capacity. L ~ - § . § -
{10 Voitsh Lo o9 0 L1210 18 | 20 @ 40 €0 80300 1 350 apo | pf
ovomrs . a4 s g 5 2.0 10 70 30 | 40 150 | 190 | 250 | pf
. Dark Current : . g ‘ o % k
. {10 Vol - 0205 Ao 28 3 4 A 1B A
§ . (AC. 1KHz 851} 2x10°13 5x10:13 ax10r13 2 o Watt
E ‘ Response Time (10 67%) ‘ ‘ - ‘ o
i {5082, 50v, 900nm) 15 25 15 25 15 75 ~ i B0lns
. Breskdown Volts 50 [@10uA 50 @15uA B0 @20pA 50 Volt
. Active Area 032 051 gm0 cm?
‘ Active Size : 050 .100 Lo 200 L
| : x,100 Dia Dia ? ~ in.
g Maximurn Light Power Density 50 50 50 1. B0 gnwlcmz
E . Temp, Fange (operate] 55 1254 85 126085 o0 L1280 0 - c
§ - . Istorage) . BB 1650 | 85 156, 55 1 | 1EBD o . -t
% ;

"DP" SERIES

s

g . . . . : e i : e . .
23 C Ambient PIN-IDP PIN-5DP . PIN.GDP PIN-1ODP. Units
Min Typ Max ‘Min Typ Max... ;Min Typ Max  Min. 3+ Typ.  Max

Responsivity, 850nm

{PV op amp} 3 235 45 3 35 45 .3 .35 45 3 35 A5 AW
Capacity - ”

{PV, op amp} 250 300 3G 1450 500 575 11700 1800 2000 2200 2400 2800 pf
Source Resistance o
{(PV, op amp) 100 300 40 50 20 40 B2 megohm
N.E.P.

{DC, PV, 850nm) 2x10-13 5x10-13 1013 10-12  Wait

VHZ
Response Time {to 67%)

{PV, op amp, 900nm) 1000 1000 1000 1000 ng
Breakdown Volts (10la} 5 : 5 5 5 : : Voit
Active Area 032 051 .203 1.00 em?
Active Size .050 .100 200 444 in,

x.100 Dia Dia Dia in.
Maximum Light Power Density 10 10 10 10 cf!nw/cm2
Temp. Range {operate) -55 125 | -B5 125 155 125 4] 70 C
{storage) -55 150 |-55 o 70

Note 1: (PV, op amp} - refers to zero voltage bias with coupling to a current mode cp amp.
Note 2: See Typical Hookups on data sheet back side for measurement setup.
Note 3: For a complete relative spectral response see back side of data sheet.

Note 4: Typical characteristics represent approximately 50% of the total yield. Detectors
can be source selected for a particular spec. at an increase in price.
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MECHANICAL CHARACTERISTICS "'D” and "DP” SERIES

 PIN-3DP PIN-5DP . PIN-GDP PIN-10DP
. &3D &5D &-6D 8-10D
% 2 325
188 ~ AT i 0.08" o pm
DA T DlA l | <* : 6.175
‘ 180 %{

0175 Py ;
DIA. lq 1.5 530

p b

o

e e L e B o

b

: .”’V = : *. ‘_ ”"' D;A | a ]
3 il !.@_.‘04{3 : f wiNpOW . ; '<—':,6‘26—->}

Distance from Detector Active Surface 1o Front Window Surface (£.005 in}:

PIN-3D = pooin) PIN-BD " 11010 PIN-GD L1258 in, PIN-10D 085'in.
N PIN-3DP. PIN-5DP PIN-GDP ) PIN-10QDP ‘
the pin nearest the the photodiode anode is connected
tab is the anode {~bias) to outer BNC shisld {—biag)

CONSTRUCTION
PLANAR B

A PIN photodiode is one in which a heavily doped pregion and a heavily doped sy |
n region are separated by a lightly doped "’ region. This i’ region resistivity DIFFUSED \:‘, !
can range from 10 ehm cm 1o 100,000 ohm om; the p and n region resistivities S 2
being less than 1 ohm cm. Thebutpui from this two terminal sensor is a curr- N"i?:sf"‘j:::;i"u
ent whose value is proportional to the'input light power. There are different : N GEEFUSION OF ALLGY
ways 10 optimize the performance of PIN photodiodes. The ""D"' series is opti- S
mized for voltage biased operation, featuring high breakdown voltage and low R =
capacitance. The "DP'" series is optimized for unbiased operation {photovoltaic) SCHOTTKY
into a current mode op amp, featuring high detector resistance and, thereby, BARRIER o G\ rff———%ftjefﬁé‘j

Y «

linear light sensing over ten decades. suLATING

GUARD AING

UDT also manufactures a complete line of SCHOTTKY Silicon photodnodes “ : Ee

e « 1 DEFLETION REGION "
I'hese devices are recommended when high blue response {less than 50Gnm), WAL / v
fast response time {less than 25 ns) or large areas (greater than 1cmZ) are re- BB

quired. They are not recommended for high temperature operation (greater than J‘
160°F) or high light level operation {greater than 2 mw), ALUMIHUR METALUZATION

D" Series "DP’ Series
e |} aser Rangers « Colorimeters
e« QOCR Scanners « Photometers
e (Gahs Pulse Detector s« [Densitometers
s Production Line Sorting + Radiometers
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PLANAR DIFFUSED SILICON PIN PHOTODIODES faii models

'SPECTRAL RESPONSE ~ LINEARITY IV CHARACTERISTICS
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SPECTRAL RESPONSE FOR PIN PHOTODIODES INCIDENT RADIANT ENERGY, HATIS Sy N
: T 33 13 LOAD LINEWITH ZERDAPPIITD BIASAND NEAR JERD
{MICRONS) : : LOAD RESISTOR
5 & N 2 L OADLINE VHTH - 2V APPLIED BIAS AND NEI&R ZERD

LOAD RESISTOR
3 LORD L INE WITH ZERQAPPLIED BIRS AND UAREBE
LOAD SESISTOR

gg=ligtintlg) Ry A= dark current {dc]

ig= signal current= 1L R Cpy= barrier ca;za#itance

1) = input light {watts} Ry= barrier resiéténce -
R=responsivity {amps/watt} LB oseries resisfénce ‘
i noise current= [Zel B - QL: load rﬁsistb"i? {user s;}pp!ied)

BB o *riﬁ = )
ICAL HOOKUPS ‘
“D' Series “DP" Series
(PHOTOCONMDUCTIVE) (PHOTOVOLTAIC)
4 —
I8 o
l S eq= iR
K
cathode r«% is=RIL
P — i £
photodiode & s RL : s
photodiode A
,ﬂ anode /

1

e R=photodiode responsivity (amps/watt] ® R =ioad resistance

& |y = inputlight (watts) @ Ry=feedback resistance

UDT's unique capability in both planar diffused and Schottky junction technology offers the customer the flexibility of having a
custom detector optimized for the intended application. Multiple array geometries can be fabricated with elements as small as
001" x .005" or as large as %" % 10", Custom hybridization of photodiode/op amp combinations, either single element or array,
is available from UDT. Send us your requirement, we will send our recommendations and quote.
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