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Emission Spectra and Temperature

Intex’s pulsed infrared (IR) light sources are thermal sources emitting infrared
energy over a wavelength range of 1-20 microns. The energy output at each
wavelength is given by Planck’s law so the optical energy density at any
wavelength is known based on the temperature, size and emissivity of the emitter.
All Intex Emitters are designed and specified to operate up to 750° C. Operation at
lower temperatures is possible. Many present applications are operating at 605° C.
The graph below shows the optical radiation delivered by the INTX 17-0900 series
when operated from 605° C to 750° C. Notice that the peak emission shifts slightly
to shorter wavelengths as the temperature increases. However, a higher
temperature delivers a higher energy output at all wavelengths.
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Emission Spectra and Area

Intex’s pulsed infrared (IR) light sources have three different emitting area sizes.
Increasing membrane area gives increased optical output and a small increase in
input power. Plotted below is the energy output from the different size emitters
operating at 750° C. The output at every wavelength is affected the same by a
change in emission area. Selecting the proper size device is a matter of system
optical aperture, S/N ratio desired and energy available to power the emitter.

Emission Spectra
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Modulation Depth

The thermal time constant of the Emitter's membrane is the
time it takes to heat and cool one complete cycle. This time
constant restricts how much the device will modulate when
electrically “chopped”. It is an exponential function
described by the equation:

dT =dT, exp (-T/Tau)

dT = membrane temperature attime T
dT, = membrane temperature at time Zero
T = time since Zero

Tau = thermal time constant

One feature of the Intex technology, Vs. typical competitors,
is a low thermal time constant which results in high
modulation depth at high chopping frequencies.
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The “slowest” Intex part INTX 22-1000 can be chopped at
up to 70 Hz before the modulation depth goes below 50%.
The fastest, INTX 08-0300 can be electronically chopped up
to 140 Hz. with modulation above 60%.

High chopping frequencies can improve system Signal to
Noise ratio (S/N) by overcoming detector 1/f noise.
Consider a popular thermopile detector that has a noise
specification of 37 nV/ Sgrt Hz. Operating at 40 Hz as
opposed to 5 Hz will lower the noise figure from 16.5 nV to
58nV.

Typical Detector Noise
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INTX 17-0900

INTX 22-1000

INTX 08-0300
Preliminary

Description

Basic Product

Larger Area and Power

Small Area with Lower
Power
2.5 Volt Drive

Thermal Time Constant 14.4 mS typ. 20.0 mS typ. 10.0 mS typ.
Operating Temperature 605° C Typical / 750° C Max.
2.89 mm? 4.80 mm? 0.64mm?
Heated Membrane Area 1.7x1.7 mm 2.2 X 2.2 mm 0.8 X 0.8 mm
Drive Power, mW 690 Typical /900 Max. 767 Typical / 1,000 Max. 230 Typical / 300 Max.
Emissivity .80 .90

Spectral Range

1 — 20 microns typical

Modulation Frequency

1-100 Hz. Typical

1-200 Hz. Typical

Frequency at 50%
Modulation

100 Hz.

70 Hz.

140 Hz.

Resistance at Operating
Temperature (750 C)

Min. Typic Max.

al

Min. Typic Max.
al

Min. Typic Max.
al

ohms 40 50 60 35 45 55 16 21 26
Resistance at Room
Temperature (25 C) 48 Typical 43 Typical 14 Typical

ohms

Drive Voltage at Operating

Temperature (750 C)
volts

5.9 Typical / 6.7 Max.

5.9 Typical / 6.7 Max.

2.2 Typical / 2.5 Max.

Drive Current at Operating

Temperature (750 C)
mA

117 Typical / 134 Max.

130 Typical / 149 Max.

105 Typical / 120 Max.

Average Lifetime,
at 10 Hz, 5026 duty cycle

100,000 hrs at 605° C

Package|

5,000 hrs at 750° C TBD
Type Code - P ANSI # Type Cade ANSI #
1 TO-5 _p
> TO-39 3 TO-18

A Range of Emitters

The INTX 17-0900 was our first emitter, introduced in 2005. With an emission area of 1.7
mm X 1.7mm and a 900 mW maximum drive power it is still very popular.

In response to requests for more power, for instance to illuminate larger detector arrays,
the INTX 22-1000 was developed. It's emission area is 2.2 mm X 2.2 mm and it has a
maximum drive power of 1000 mW.

In 2011, a 5.0 Volt version of the INTX 22-1000 is planned to accommodate single

supply systems.

In response to requests for low-cost, low-power devices, we are also developing the
model INTX 08 -0300. With a smaller 0.8 mm X 0.8 mm emission area, it has a
maximum power consumption of only 300 mW. Drive voltage will be typically 2.2-2.5
volts. This device is targeted at high-volume potentially battery-powered, sensor devices.

Various optical windows as well as reflector options are available.
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Power Dissipation of the Infrared Emitter

Ei; (IR emission)
FYVYVVY

—E; (convection)

e e e

The power Eg, input electrically, is dissipated by the Emitter in three ways,
Eo=Eir+E, +E,

Eir =infrared radiation, the desired optical output of the emitter
E+ = conduction through the silicon substrate, wasted energy
E» = convection through air, wasted energy

The magnitude of the infrared radiation is a function of the surface area, emissivity
and temperature.

Eir=€«£.T'- A

€ = emissivity of the surface, typically 0.8 in Intex Emitters

£=567+10 % [W+m?2sK*]

T = Kelvin Temperature, typically 1023° K, (750° C max) in Intex Emitters
A = Area of the emitting surface, meter’* 2.89 + 10 ° in INTX 17-0900

Eir = 144 mW, per side of the emitter

Typically the backside radiation is not projected toward the detector array and it
contributes to wasted heat. For calculation purposes we lump this wasted energy
into the conduction losses. Typical power dissipation is shown below. Notice 16% is
converted into useful, forward projected, optical infrared radiation.

Typical Power Dissipation of an INTX 17-0900 type emitter at 750° C
Input Power 900 mw 100%
Eir — Radiation power (forward) 144 mW 16%
E — Conduction and rear surface radiation loss 215 mWw 24%
E, — Convection loss 541 mWw 60%
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Angular Distribution of Radiation
The Intex Emitter has a flat surface and from that surface
the angular distribution of the radiation follows a cosine Obption
function, peaking at normal incidence.
tex Emitters: are rugged
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State of the Art Technology

Intex’s unique quasi-black body pulsed infrared (IR) light sources can
operate at higher frequencies and temperatures than the competition,
delivering higher Signal to Noise Ratio in your application.

The Sources are made of patented, thin-membrane thermo resistive
elements using MEMS technology at lower costs.

Modulation of the light output is achieved by modulating the input electrical
power, eliminating the need for optical choppers and allowing precise
control over the output spectral range in critical applications.

The temperature distribution of a membrane is shown in the figures below
where the temperature in the center is 750°C, the maximum operating
temperature.

The nanostructure carbon membrane defines the emission area and
overlaps a silicon frame. The radiant area of the membrane is responsible
for the spectral emission described by Planck’s Equation.
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