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1. Nightscope User Guide

1.1 Unpacking
Opening the shipping container, you will find the following items:

1 x Nightscope - LED

1 x CD with documentation, demo application and interface DLL
1 x USB A-B cable 2.0m long

1 x 2.0mm plastic fibre optic cable, 0.5m long

1 x 6 way ribbon cable, 200mm long — un-terminated

2 x 6 way Ribbon IDC female connectors — un-terminated

NOTE: Additional fibre optic cable and 6 way connectors are available from the
Nightside web site http://www.nightside.co.nz/

Figure 1: The contents of the shipping box (Note: the 0.5M of 2mm diameter fibre is not shown)
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1.2 Background

The Nightscope — LED was created to automate the testing of LEDs (often as part of
electronics products) on the production floor, where the alternative is to ask an operator
to check them. It does this by enabling the measurement of light intensity and colour.

Each Nightscope-LED supports 4 optical channels and each channel can measure
Red, Green, Blue, and the overall intensity of a light source (or emitter). The resulting
spectral response make the Nightscope-LED ideal for measuring the output intensity of
LED’s in a manufacturing test environment. The fibre optic cable diameter and gantry
have been provided to simplify this application. The information is transferred via USB
to a PC.

The product is not limited to only measuring LEDs, as it is able to measure the light
intensity of any light source in the visible spectrum and partway into the infrared
spectrum.

The number of channels can be increased by connecting up to six Nightscope —LED
products together.

Figure 2: Factory shipped product, with cover
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1.3 Sensor Performance
Sensor type: TAOS TCS230
Spectral Bands: Blue  450nm
Green 540nm
Red 650nm
Clear 400-650nm (used to measure light intensity)

Figure 3: TAOS TCS230 Spectral Responsivity

1.4 Nightscope-LED — Single Unit Operation

For single unit operation, the product will be connected to a PC via a USB cable which

may be up to 3.5 meters in length. JP5 needs to be in place for this operation (factory
default setting).

Figure 4: Factory shipped product, without cover
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1.5 Mechanical Connection

The connection to the light source under test is through a 2mm fibre optic cable. This
fibre optic cable is clamped above the sensor in the gantry using the set screws.

The plastic fibre can be cut to length with side cutters or scissors. The ends of the fibre
should be sanded flat using at least 400 grit sandpaper to maximise light transfer.
Preferably 1600 grit sandpaper should be used.

The position of the fibre optic cable above the sensor should be adjusted (using the set
screw) so that there is approximately 1-2mm of space between the end of the fibre and
the sensor. This ensures that the light emitted from the end of the fibre covers the
entire sensor.

|

NOTE:

T b PCB

NOTE:

il
wilil

Figure 5: lllustrating the positioning of the fibre optic (or light pipe) for optimal results.

Adjust distance “d” until the light spot optimally covers the active portion of the TAOS
sensor. That is, ensure that as much of the sensor is covered by the light spot. This
may also require rotating the light pipe in the gantry channel.

A larger distance will cover more of the sensor, but with a lower overall intensity, while
a smaller distance can increase intensity with the trade-off that less of the active portion
of the sensor is receiving the light.

An “optimal” position is where the output of the sensor is maximised. This should be
verified using the Nightscope demo (or similar) software, and adjusting the position until
the reading for the sensor is maximised.
This allows for taking into account:

1. Misalignment due to bends in the light pipe

2. Imperfections in the ends of the light pipe

3. Tolerances in the relative positioning of the gantry and TAOS sensor
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1.6 Nightscope-LED — Multi Unit Operation

When more than one unit is to be run off of a single USB interface, the first unit in the
chain shall have JP5 in place (see photo), the remainder of the units shall have this
jumper removed.

Up to 6 units may be daisy chained, where the maximum cable length from the furthest
unit from the PC will be 3.5m (USB + ribbon cable).

Ribbon cable may be 3M R9965/06 or Amphenol Spectra-Strip 191-2801-109. 6 way
female IDC ribbon connectors need to be Hi-Q 32-1106 (or equivalent).

To set up the product for multi-unit operation, remove the lid off the metal enclosures
using a 2mm hex driver. Carefully remove the power jumper from all units in the chain
(except the first) using a pair of tweezers or pliers.

To connect successive units together, use the arrangement shown below.

The daisy chain cable is crimped pin 1 to pin 1.

Figure 6: Two daisy chained units

1.7 Status LED Description

The N|ghtscope -LED product has a status LED. This behaves in the following ways:
Flashing approx 0.5Hz, means that the Nightscope-LED is switched on, but
has not been initialised. That is, the Nightscope-LED has not received an
enumerate command (nightscope_init(), or nightscope_LL_Enumerate())
Steady on, means that the Nightscope-LED is switched on and initialised
Flickering, when data is being sent or received by the Nightscope-LED
The LED will switch off for the duration of a light measurement being made, so
that the measurement is not affected by the status light itself.

If required the LED can be switched off using the nightscope_LL_SetLEDEnable() command.
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1.8 Installation of USB drivers

Insert the installation CD into the PC. Connect the Nightscope-LED to the PC using the
supplied USB A-B cable. A taskbar alert bubble will pop up indicating that new
hardware has been found:

This will be shortly followed by a prompt to select the location of the drivers:
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Select ‘Install from specific location (Advanced)’, then click ‘Next >’. The following
prompt will be displayed:

ANTTONI: The screen capture here shows a path to the C: drive not a CD drive

Browse the CD for the directory ‘Nightside Nightscope - LED i386 drivers PID OxA769’
then click ‘Next >'. The installation process will then search for an appropriate driver:
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Once the drivers have been found, the following message will appear:

If your system does not get this far, it may be set to block installations of software that
has not passed Windows logo testing. To change these settings, you need
administrator rights to your PC.

Bring up the System Properties dialog:

Printed: 12/12/08 Page 8
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Select “Driver Signing”:

If the “Block” check box is selected, Nightside recommends you change to “Warn”, as
this lets you maintain control over which unsigned software is installed on your PC.

You will need to restart the installation process.

Press ‘Continue Anyway’, the following message will appear:
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After the drivers have been installed, the following will appear:

Click ‘Finish’. This completes the first layer of USB installation. Now, a second taskbar
alert will pop up:

The installation of the second layer of USB drivers will commence. The messages
displayed are the same as shown above for the first layer of USB drivers. At the
completion of this second sequence a new taskbar alert will pop up:

The next step is to locate the serial port that has just been installed.
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On the PC, open the control panel Start Menu -> Settings -> Control Panel. The
following will appear:

Double click on System, then select the Hardware tab
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Next, click the Device Manager and expand the Ports (COM & LPT) tree entry:

From this, it can be inferred that the device has been installed on COM9. Make a note
of this for use later.

In the case that only the driver installation and DLL is desired, it is possible to skip
section “1.9 Installation of test application” and obtain the DLL directly from the CD.

The DLL and associated header file and lib file can be found in the “DLL” directory on
the CD. These files can be copied to your PC to any appropriate location for the
development environment you are using. Normally, the “NightScope.dll” would be
installed to the SYSTEM directory (C:\Windows\System32 on XP). It is also possible to
have the DLL copied to the project directory (i.e., where you other source code
resides). Either method will enable your project to link to the DLL.

Printed: 12/12/08 Page 12
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1.9 Installation of test application

Run setup.exe within the demo installer directory on the CD. The following screen will
pop up.

Select destination directory. For normal installations, the default should be acceptable.
Click Next.
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Launch the demo by selecting Programs -> NightScopeDemo. Enter the resource
name that the unit has installed to (e.g. COM9 for the example previously shown),
press enter.
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The main application will then pop up.

With this example the Address box can be used to select the unit that is taking the
measurement. The serial number of the selected unit will change as the address
changes and the “Measurements Made” counter will increment as the test runs.

1.10 Demo application, Source Code, DLL

A pre-compiled Dynamic Link Library (Nightscope.dll) is provided on the installation CD
along with LabVIEW 8.5.1, LabVIEW 7.1 and C source code.

Each of these source code packages is supplied as a ZIP file and is distributed with the
executable of the demo code. The packages are called “Demo Code LV85 source.zip “,
“Demo Code LV71 source.zip” and “Demo Code C source.zip” respectively. These are
installed in the “Demo” subdirectory of the installed application (C:\Program
Files\Nightscope, in the case of XP).

As part of the installation process, the DLL is installed in the system directory
(C:\Windows\System32, in the case of XP).
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1.11 Summary of DLL Applications Programming Interf ~ ace

An unmanaged Win32 DLL is provided to allow the customer to interface to the
Nightscope-LED product using various languages.

See the installation directory for more details
(default is c:\Program file\Nightscope\Demo).

The DLL contains the following exposed Top Level interfaces:
nightscope_init()

nightscope_close()

nightscope_read_sensor()

nightscope_ConvertHzRGBI()

The DLL contains the following exposed Low Level interfaces:
nightscope_LL_Enumerate()

nightscope_LL_GetStatus()

nightscope_LL_StartOneSensor()
nightscope_LL_GetOneSensor()
nightscope_LL_StartOneFilter()
nightscope_LL_GetOneFilter()

The DLL contains the following exposed interfaces for fine-tuning of light detection:
nightscope_LL_GetGateTime()

nightscope_LL_SetGateTime()

nightscope_LL_GetSensitivity()

nightscope_LL_SetSensitivity()

nightscope_LL_SetLEDEnable()

The DLL contains the following version management and software update related
functions:

nightscope_LL_GetSerialNumber()

nightscope_LL_GetApplicationVersion()

nightscope_LL_GetApplicationType()

nightscope_LL_Reset()

nightscope_LL_Reset_to_Bootloader()

nightscope_LL_GetBootloaderVersion()
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1.11.1 nightscope_init

Opens the com port, return comms handle and number of nightscopes in the chain.
This must be call before any other functions are called.

signed long APIENTRY nightscope_init

(HANDLE *hComm, // Handle for comms port
unsigned long *chain_length, // Returns number of units (nighscopes)
char *resource_name) // “com1”, “com2” etc.

Returns error code on comms port fail, or 0 for OK

1.11.2 nightscope_close

Close the com port that was used to communicate with the Nightscope. This must be
called to release Operating System Resources at the time the user application closes.

signed long APIENTRY nightscope_close
(HANDLE *hComm) // Handle for comms port

Returns error code on comms port fail, or 0 for OK

1.11.3 nightscope_read_sensor

Return all four filter (or colour) values for a specified sensor. Returned values can then
be scaled if required using nightscope_ConvertHzRGBI(). This is the basic
measurement function for the system.

This function operates synchronously, that is, it does not return until all of the data has
been acquired.

signed long APIENTRY nightscope_read_sensor

(HANDLE *hComm, // Handle for comms port
unsigned long Address, // Address of the unit to read
unsigned long Sensor, /l Sensor (1 - 4)

unsigned long *Red, // Returned value

unsigned long *Green, // Returned value

unsigned long *Blue, // Returned value

unsigned long *Clear) // Returned value

Returns error code on comms port fail, or 0 for OK
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1.11.4 nightscope_ConvertHzRGBI

Passed unscaled frequency (as returned by nightscope_read_sensor), returns scaled
values. 0.0 is dark, 1.0 is full scale. > 1.0 is saturated.

void APIENTRY nightscope_ConvertHzRGBI
(unsigned long Sensitivity  // see below

unsigned long RedHz, I/l raw input

unsigned long GreenHz, Il raw input

unsigned long BlueHz Il raw input

unsigned long ClearHz I/l raw input

float *Red, I/ scaled output 0..1, >1.0 is saturated

float *Green, // scaled output 0..1, >1.0 is saturated

float *Blue, // scaled output 0..1, >1.0 is saturated

float *Clear) // scaled output 0..1, >1.0 is saturated
Sensitivity

0 = POWERDOWN

1=SLOW

2=MED

3 =FAST

Sensitivity is related to the output frequency of the TCS230 sensor. The FAST mode
indicates a high sensitivity, i.e., maximum output frequency for a given intensity of light.

1.11.5 nightscope_LL_Enumerate

The routine re-enumerates each of the units in the chain and returns chain length. Not
normally needed, but included for completeness.

signed long APIENTRY nightscope_LL_Enumerate
(HANDLE *hComm, // Handle for comms port
unsigned long *ChainLength) // number of units (nighscopes) in chain

Returns error code on comms port fail, or 0 for OK

1.11.6 nightscope_LL_ GetStatus

Check to see if a unit is busy (taking a measurement).
This function should be used when using the asynchronous data acquisition functions,
so that you only read the data once it is available.

signed long APIENTRY nightscope_LL_GetStatus

(HANDLE *hComm, // Handle for comms port
unsigned long Address, // unit address
unsigned long *Status) // 0 = Not busy, 1 = Busy

Returns error code on comms port fail, or 0 for OK
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1.11.7 nightscope_LL_StartOneSensor

Initiates an asynchronous measurement on one sensor at a specified address.

This function returns immediately, but the data may not available for some time.

Use nightscope_LL_GetStatus to determine when the data is available before calling
nightscope_LL_GetOneSensor.

signed long APIENTRY nightscope_LL_StartOneSensor

(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long Sensor) I/l Sensor index 1-4

Returns error code on comms port fail, or 0 for OK

1.11.8 nightscope_LL_GetOneSensor

Read the data returned for all 4 filter modes for the sensor specified by a previous call
to nightscope_LL_StartOneSensor. Need to check nightscope LL_GetStatus before
data will be valid

signed long APIENTRY nightscope_LL_GetOneSensor

(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address

unsigned long *Red, // Returned value
unsigned long *Green, // Returned value
unsigned long *Blue, // Returned value
unsigned long *Clear) // Returned value

Returns error code on comms port fail, or 0 for OK

1.11.9 nightscope_LL_SetGateTime

Allows gate time to be set to a specific value, to allow tuning to suit a given light source
intensity. That is, a longer gate time allows more pulses to be counted for a low
intensity source. Conversely, a shorter gate time allows faster acquisition of high
intensity light sources.

signed long APIENTRY nightscope_LL_SetGateTime
(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *GateTime)  // gate time

Returns error code on comms port fail, or 0 for OK
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1.11.10 nightscope LL_GetGateTime

Read the currently set Gate Time.

signed long APIENTRY nightscope_LL_GetGateTime
(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *GateTime)  // gate time

Returns error code on comms port fail, or 0 for OK

1.11.11 nightscope_LL_SetSensitivity

Note: Medium is the only speed currently supported

Allows the sensitivity to be set to a specific value, to allow tuning to suit a given light
source intensity. That is, a higher sensitivity causes more pulses to be generated for a
low intensity source. Conversely, a lower sensitivity allows for acquisition of high
intensity light sources. If the requested Sensitivity is not supported, the device remains
at its current sensitivity, and updates the passed Sensitivity.

signed long APIENTRY nightscope_LL_SetSensitivity
(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *Sensitivity)  // Sensitivity

Sensitivity
0 = POWERDOWN - This is NOT a valid setting
1=SLOwW
2 =MED
3 =FAST

Returns error code on comms port fail, or 0 for OK
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1.11.12 nightscope_LL_GetSensitivity

Read the currently set Sensitivity. The result of this should be passed to the
“nightscope_ConvertHzRGBI” function when converting an unscaled frequency.

signed long APIENTRY nightscope_LL_GetSensitivity
(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *Sensitivity)  // Sensitivity

Returns error code on comms port fail, or 0 for OK

1.11.13 nightscope_LL_StartOneFilter

Initiates an asynchronous measurement of a single filter on a single sensor. This is
useful for high speed single colour measurements on a particular sensor.

This function returns immediately, but the data may not available for some time.

Use nightscope_LL_GetStatus to determine when the data is available before calling
nightscope_LL_GetOneFilter.

signed long APIENTRY nightscope_LL_StartOneFilter

(HANDLE *hComm, // Handle for comms port

unsigned long Address, [/l unit address

unsigned long Sensor, /I physical sensor on unit

unsigned long Filter) /l 1=Red 2=Green, 3=Blue, 4=Clear

Returns error code on comms port fail, or 0 for OK

1.11.14 nightscope_LL_GetOneFilter

Reads the data associated with nightscope_LL_StartOneFilter. Need to check
nightscope_LL_GetStatus before data will be valid.

signed long APIENTRY nightscope_LL_GetOneFilter

(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *Data) /l returned raw data

Returns error code on comms port fail, or 0 for OK
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1.11.15 nightscope LL_SetLEDEnable

Allows the user to control LED activity on each unit. This is a useful feature if you wish
to minimise any background light sources while capturing data.

signed long APIENTRY nightscope_LL_SetLEDEnable

(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long Enable) // 0 = LED off, 1 = LED blink

Returns error code on comms port fail, or 0 for OK

1.11.16 nightscope_LL_GetApplicationVersion

Read version of the application running on the unit.

signed long APIENTRY nightscope_LL_GetApplicationVersion
(HANDLE *hComm, // Handle for comms port
unsigned long Address, // unit address
unsigned long *ApplicationVersion) // product version

Returns error code on comms port fail, or 0 for OK

1.11.17 nightscope_LL_GetApplicationType

This call is used by the bootloader application.

signed long APIENTRY nightscope_LL_GetApplicationType
(HANDLE *hComm, // Handle for comms port
unsigned long Address, [/l unit address
unsigned long *ApplicationType) // product type

Returns error code on comms port fail, or 0 for OK

1.11.18 nightscope_LL_Reset

Initiate a reset of the addressed device

signed long APIENTRY nightscope_LL_Reset
(HANDLE *hComm, // Handle for comms port
unsigned long Address) [/l unit address

Returns error code on comms port fail, or 0 for OK
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1.11.19 nightscope_LL_Reset_To_Bootloader

Initiate a reset of the device which will jump the device to the bootloader. This is useful
for in system code updates.

signed long APIENTRY nightscope_LL_Reset
(HANDLE *hComm, // Handle for comms port
unsigned long Address) [/l unit address

Returns error code on comms port fail, or 0 for OK

1.11.20 nightscope_LL_GetBootloaderVersion

Read version of the bootloader running on the unit.

signed long APIENTRY nightscope_LL_Reset
(HANDLE *hComm, // Handle for comms port
unsigned long Address // unit address
unsigned long *BootloaderVersion) // bootloader version

Returns error code on comms port fail, or 0 for OK

1.11.21 nightscope_ LL_GetSerialNumber

Read the serial number of the selected device.

signed long APIENTRY nightscope_LL_Reset

(HANDLE *hComm, // Handle for comms port
unsigned long Address [/l unit address
unsigned long *SerialNumber) /I Serial Number

Returns error code on comms port fail, or 0 for OK
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