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PB 4208
J16PS Position Sensors Figure 1
Example of Position Linearity

A Ge position sensor consists 1.0 T

of a single element photodiode with Ve r
J10PS-M204-S10M

a quadrupole electrode geometry. //
These devices can provide linear 05 /

X-Y beam position information for
lasers and other infrared beams.
Positioning information is deter-
mined as shown in Fig. 2. The

Normalized Output
o

PA6:4C preamplifier is recom- 05 //
mended for Teledyne Judson position /
sensitive detectors. Prd

-1.0

5 -4-3-2-10 1 2 3 4
True Focal Spot Position, X-axis (mm)

Typical Specifications Linear Position Sensors

Active | F4 | rypical Typical
Part | Detector | Wavelength CIVE ) position ypiea ypiea Peak Detector | Package
Model Number Number|  Tvpe Ranee Size Zone Position | Interelectrode Responsivit Tem Tvpe
b yp & "2L" . Resolution| Resistance ponstvity P: yp
(Dia.)
@m) | mm) | mm) [ (m) (ohms)
J16PS-P6-S10M-HS | 460284 Ge 0.8-1.8 10x 10 6 5 ~ 100 0.6 22°C TO3
J16PS-8E6-S05M-HS| 460743 Ge 0.8-1.8 5x5 3 5 ~ 100 0.6 22°C TO8
Figure 2

Position Sensor Detector Configuration Device Options

s L. Teledyne Judson's unique
N Y2 "-HS" option Ge position sensing
3 * device has a p-i-n structure for
L ! extremely low capacitance
Y, s L and excellent speed of response,
I oK % with R and noise similar to the
Ll ! > } standard device. This option is ideal
L for pulsed laser diode monitoring and
(] 77\ x e P general use above ~10 KHz.
. % O W | 2
* | x Kt V) - (X Yy)
o[ L 1 T~ X+ X, +Y, +Y,
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J16PS ROOM TEMPERATURE
GERMANIUM POSITION SENSORS

PART NUMBER:

DESCRIPTION:

SERIAL NUMBER:

SAMPLE TEST DATA
FOR SMM GERMANIUM POSITION SENSOR

460743

J16PS-8E6-S0SM-HS

49961-1

Shunt Resistance | Dark Current | Dark Current
Rp at 22°C @1V I, @ 3V
(ohms) (LA) (pA)
12739 3 4
Detector Series Resistance, Rg (ohms)
Adjacent Contacts (R Rs"H (Rs™) (R
at 22°C 77 80 79 80
max (Rg"Y) = 80 min (R*Y) = 77
Non-Uniformity Specification = < 5%
max (RSAdj) - min (RSAdj)
Non-Uniformity = x 100 = 3.75 %
max (RsAdj)
Detector Series Resistance, Rg (ohms)
Diagonal Contacts (Rsl’s) (RS“)
at 22°C 84 85
max (Rg"™) = 85 min (Rg"7) = 84
Non-Uniformity Specification = < 5%
max (Rg"?) - min (Rg"%8)
Non-Uniformity = x 100 = 1.176 %
max (Rg"7)
Responsivity, RA at 1300nm = 0.70 A/W Responsivity, RA at 850nm = 0.22 A/W
A4 TELEDYNE
JUDSON TECHNOLOGIES
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J16PS ROOM TEMPERATURE
GERMANIUM POSITION SENSORS

an"

1300-1650 nm Two Dimensional Position Sensors

The J16PS-8E6-SO5M-HS is a room temperature Germanium position sensor consisting
of a single element photodiode with the improved tetra-lateral geometry called the Pin-
Cushion Type. The active size of the detector is Smm x Smm. It has 4 electrodes
(cathodes) at the corners on the front surface of the photodiode, and the common anode is
at the back surface. A light spot within the spectral range of germanium generates a
photocurrent which flows from the incident point through the resistive layers to the
electrodes. If the resistivity of the sheet layer is extremely uniform, then the photocurrent

at each electrode is inversely proportional to the distance between the incident spot and
the electrodes.

A typical test data sheet of the detector characteristics supplied is shown in Figure 1.

A detailed analysis of a detector was done and some of the data is presented.

The entire surface of the detector was scanned using an automated spot scanning set-up.
A 1550nm laser diode source chopped at 1KHz was used. The laser power was regulated
to give a constant output. The spot size was about 120um. The scanning was done in
100um steps. The current outputs of the 4 electrodes were fed through a 4-channel
transimpedance amplifier and the rms voltage value of the fundamental(1KHz) was
recorded to 4 separate files through software. Current flows into each electrode. The
magnitude of the current will depend on the distance of the electrode from the spot
position.

A 3D plot of the sum of all 4 voltage outputs is plotted as shown in Figure 2. The
transimpedance gain of each channel was 10Kohm. The sum of all 4 currents from each
electrode should be a constant depending on the uniformity of the surface. The 3D plot of

the sum of the 4 voltages as a function of position depicts the uniformity of the detector
surface.

The normalized x and y position values are computed using the equations and a contour
position plot of x from 1.4mm to —1.4mm and y from 1.4mm to —1.4mm is obtained as
shown in Figure 3. This plot depicts the linearity of the detector.

The voltage output from each electrode is plotted as a function of position. The 3D plots
are shown in Figures 4, 5, 6,and 7. The output voltage gets higher as the light spot gets
closer to the electrode.

The mechanical properties of the packaging are shown in Figure 8.

TELEDYNE
JUDSON TECHNOLOGIES

A Teledyne Technologies Company

4/18




004L
0004
00€9
= 0095
- 006¥
00¢y
oose
008¢

| 20-359'8-00+300°0 @ e
10-3€£1-20-359°8 M y .E__....__._

300°2-10-3¢." g T
0-3092:10°362'40 oy ,,WE_,,‘=_=====_:........ ..._.___________E.____________‘ )
L0-29%'6-10-200°20 Ny _________________==_=====§§§\

L0-3EC¥-10-39v'EM
10-361°G-10-3¢C'v@A
}0-390°9-10-361'S M
10-3¢6'9-10-390'98
}0-364°2-10-3¢69M
10-369'8-10-36.° .1
10-32¢5°6-10-359'800
00+3¥0°}-10-3¢S' 6@
00+321°1-00+3V0' | W
00+312°L-00+3C1° L M
00+30€°1L-00+31C° | W
00+38€°1L-00+30€° L M
00+34v'1-00+38¢°| &

2a

acm—
jigu m_==___=~__E““__§_E___

I
N ‘ =====_=._“,_<_,,._\—
00+395'1-00+3.%'L 00 , e R i
00+3¥9'1-00+395'4 O . -

00+3€.°1-00+3¥9°L O

T
:::::::::
173

syndjno apoJ3odje ¥ |je jo wng

o

—¢0-359'8
—10-3EL°1
—10-309°¢
—10-39%°€
—10-3EEY
—10-361°S
—10-390°9
—10-3¢6'9
—10-364°4
—10-369'8
—10-3¢5°6
—00+3v0°}
—00+3C1°1
—00+31C’}
—00+30€°1
—00+38¢€°1
—00+3Lv’}
—00+39G°}
—00+3¥9°|
00+3€L’L

—00+300°0

V.01 X juauny

5/18

’. TELEDYNE
JUDSON TECHNOLOGIES

A Teledyne Technologies Company



J16PS ROOM TEMPERATURE
GERMANIUM POSITION SENSORS

x-axis

y-axis

Linearity Plot (x & y from -1.4mm to 1.4mm)
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J16PS ROOM TEMPERATURE
GERMANIUM POSITION SENSORS
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J16PS ROOM TEMPERATURE
GERMANIUM POSITION SENSORS
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FDS #460284

Revised 2/23/01
FINAL TEST DATA
PART NUMBER: 460284
DESCRIPTION: J16PS-P6-S10M-HS
SERIAL NUMBER: _& 378% ~ 7
Shunt Resistance Dark Current Darl& Current Junction Capacitance | Junction Capacitance
Rp L@V Ip@ 3V Co @OV ~ Co@ 0V
(ohms) (nA) (pA) ; 10Khz 1Mhz
G4IF3F /1O 3D 1Qne 2A4E
Detector Series Resistance, R (ohms)
Adjacent Contacts Rs'?) Rs™ (Rs) (5
32 5 / ¥ &
max (R = g2 min (R = g

Non-Uniformity Specification = < 5%

max (Rs*%) - min (Rs*%)

Non-Uniformity = x 100 = | %
max (Rs"%)
Detector Interlaced Resistance Ry,
Diagonal Contacts Rs") ®Rs™
¥ XC.
max (Rs"™%) = 2o min (Rs"™) = ' ”S

LY

Non-Uniformity‘Specification = < 5%

max (Rs”™®) - min Rs""%)
Non-Uniformity = ‘ x 100 = /@ %
max (R.SD“s)

Respounsivity, RA at 1.3pm = ”Lgf"\' (O

Approved by: %;/1/& ;H\)"/O Date: £z / s

".‘ TELEDYNE
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4-channel Preamplifier with 4 digitally programmable gains

Theory of Operation

This pre-amplifier can be used for testing all the four outputs of a 4 channel
position sensor. There are 4 independent preamplifiers for each channel. The
current output of each channel is converted to voltage using a high speed
transimpedance amplifier. This voltage is further amplified with a voltage
amplifier using a selection of 4 different gains. The high speed amplifier
gives a 1 MHz bandwidth dependent on detectors characteristics. A chopper
stabilized operational amplifier with a low maximum offset voltage of +/-
5uV removes the offset voltage of the high speed transimpedance amplifier.

Operating Instructions PA-PS: 4C, SMA, HIGH SPEED (490181)
Please refer to Drawing No. 490181POD for electrical connections and gain
selections.

The power input jack has 5 pin connections. 4 digitally programmable gains
can be selected via pins A & B. The gain select table depicts the gain values
for the 4 combinations. The power supply required is +/- 6V. The detector
connections are made to the detector input jack. The 4 outputs are accessible
on the 4 SMA connectors.

SMA connector outputs OUT1, OUT2, OUT3, & OUT4 correspond to
outputs Y2, X2, Y1, & X1 in the catalog for position calculations.

Specifications

Power Supply: +/-6V at 80mA

Input Offset Voltage: +/-5uV

Average Input Offset Drift: +/- 6uV/°C
Output Offset Voltage: +/-40mV max
Input Bias Current: 1.2uA

Input Noise Voltage: 6nV/rtHz at 100KHz
Input Noise Current: 9pA/rtHz

Output Impedance: 50ohms

Maximum Output Current: 25mA
Maximum Output Voltage: +/-2.5V
Bandwidth: DC to 3MHz

Selectable Gains: 200V/A, 401V/A, 804V/A, 1608V/A

".‘ TELEDYNE
JUDSON TECHNOLOGIES 13/18
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GERMANIUM POSITION SENSORS

Operating Instructions:
PA-PS: 4C, Miniature, Standard (490183)
This model has a 6-pin socket to accept the position sensor, and a 20-pin

connector for power supply, 4-channel outputs, and gain select control lines.
The label below indicates the connections for the 20-pin connector and the

-
3
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1
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B

T
13

o+ 15,

oy

31

-
|

—
[

r—

AlEmiazw g e gl

Lt
sudson
T
Tat HE&-38E000
i (=1} a wataea it ch e
NEITR

Famrd 450192
wiadal B, PA-PS AT Ga Miniahure
A-Channal Transimpedance Ampifiar

position sensor. Pins 13(A0) & 15(A1) are the gain select control lines. The
table below gives the 4 gain selection options depending on the TTL
compatible signals supplied to A1 and AO.

Al A0 Gain KV/A
0 0 6.03

0 1 19.135

1 0 60.850

1 1 150.384

Pins 1, 3, 5, & 7 on the 20-pin connector correspond to outputs Y2, X2, Y1,
& X1 in the catalog for position calculations.

"i‘ TELEDYNE
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However, no responsibility is assumed for possible inaccuracies or omission.

Information in this document is believed to be reliable.
Specifications are subject to change without notice.

"“ TELEDYNE

221 COMMERCE DRIVE

MONTGOMERYVILLE, PA 18936-9641

PHONE: 215-368-6901

FAX: 215-362-6107
www.teledynejudson.com
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