Position Sensing Quadrant Detector

SKY-QD100

The SKY-QD100 detector is a 4 quadrant
position sensing detector for precise path
alignment of light in the 400 to 1100 nm range.
The device is capable of measuring beams with
a spot size smaller than 7.8 mm, which is the
diameter of the quadrant photodiode array. It is
recommended that the beam diameter be less
than 3.9 mm to prevent beam walk-off. Also,
since the detected signal strength decreases
significantly when large portions of the spot
cross the boundary between the quadrants,
beam diameters greater than 1 mm are
suggested.

Specifications:
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Electrical Specification
Wavelength Range
Peak Responsivity

Value
400-1100nm
0.4 A/W @ 633 nm
0.64 A/W @ 900 nm

Physical Specification
Sensor Size
Dimensions

Max. Photocurrent
Output Voltage Range
Bandwidth

200uA
Up to +/- 7.5V
>25 KHz

Gap between quadrants
Clear Aperture
Mounting Thread

Recommended Spot Size
Supply Voltage
AC Adapter (included)
Operating Temperature

<3.9mm dia.
24VDC
110-120V, 50-60Hz
10-40 deg. C

Adapter cable length
Output Connectors
Power switch
Weight

Value
Ø7.8 mm
3.0 H x 2.0 W x
1.4 D
(76.2 x 50.8 x 35.6mm)
18 um
Ø0.50 (Ø12.7 mm)
#8-32 x 0.25 min
depth
6ft (182 cm)
RCA female
included
3.7 oz. (106 g)
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Operation:
In most common applications where the
intention is to measure the movement of a laser
beam over time in the X-Y plane, the quadrant
detector is first mounted on an optical table
with the laser and the beam centered on the
middle of the four quadrants of the detector.
This gives a maximum sum value corresponding
to the total energy of the beam, and if perfectly
centered, the X and Y outputs will be balanced

to zero. As the beam moves in either the X or Y
direction, a voltage will appear on one or both
of the X and Y outputs which is a fraction of the
SUM voltage output. If the beam moves right or
up, the voltage on X and Y increases positively,
if left or down they increase negatively.

Back-view of the SKY-QD100.

The SKY-QD100 is designed for use with low power lasers up to a few mW output depending on the
wavelength. For best results the beam intensity should be set for a SUM output as close to the
maximum as possible (<7.5VDC), with attenuation if required. The SKY-QD100 is designed to be coupled
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with a data acquisition unit, such as the Dataq DI-145, which has a maximum resolution of 13 bits over
+/- 10V range. This gives the unit a maximum resolution of:

For example, in the case of a laser beam of uniform intensity across a width of say 3mm and centered on
the quadrants, with a voltage SUM value of+7V, a change in the X or Y direction of 2.44mV would
correspond to :

(3mm/2)*(0.00244/7) = 0.5 uM beam shift distance
The results will differ of course due to the Gaussian beam intensity of a laser normally encountered and
any non-linearity in the photodiode voltage response, so this gives just a rough approximation of the
kind of distance resolution that is possible.

Included Parts:
The kit includes a quadrant photodetector, an AC adapter, a data acquistion system (Dataq DI-145), X, Y
and SUM cables, and a USB connector to connect the DI-145 to a computer.

Setting up the device on an optical table:
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The quadrant photodetector is designed to mount on a standard 8-32 threaded ½ inch post such as a
Thorlabs TR series/Ph series optical post/post holder (not included). The photodetector has a 8-32
threaded hole on the underside of the mounting channel for fitting the 8-32 stud of the mounting post.
A typical mounting arrangement is shown in Fig. 1 below:

The connections between the quadrant detector, DI-145 , power adapter, and the USB cable are shown
below:

Note that the DI-145 is powered directly off the USB connection to the computer.
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Typically, the laser beam to be monitored is directed towards the center of the quadrant detector, and
the beam diameter is adjusted such that it fits within the dimensions of the 4 quadrants. This gives a
maximum SUM value while the X and Y values are at a minimum (close or at zero). Any movement of the
beam is then detected as a voltage rise (positive or negative) on the X and/or Y outputs, depending on
the direction of movement.

To minimize interference from background light, it is recommended that a light shield be used around
the photodetector, such as a hollow tube. Alternatively, the lights in the room can be dimmed or turned
off.

Monitoring the X, Y and SUM outputs using the DI-145:
The Dataq DI-145 data acquisition module runs on free software called Windaq lite available from the
Dataq website at: http://www.dataq.com/145/ Download and install the software according to the
instructions on the site. Once the software is loaded and setup, the Dataq instruments hardware
manager can be opened up by clicking on the desktop icon. Make sure the DI-145 is connected to a USB
port on the computer with the software. The hardware manager will search for the device and once
found should show a display line with the DI-145 available and its port shown. If it is not found, click on
update list. Once found, click on “start windaq”. A window will open showing the outputs from the X, Y
and SUM on channels 1, 2 and 3, respectively, when the quadrant detector is plugged in and the power
switch is “ON”. Channel 4 is available for monitoring any other instrument as required. See the Dataq
instructions for pointers on how to use the software. This can be accessed by clicking on the help button
of the hardware manager window. An example screenshot is shown below.
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