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Electronics

Heimann Thermopiles - how to select

Need to decide on ACTIVE AREA, NUMBER OF ELEMENTS, PACKAGE, AND FILTER/WINDOW.
OPTIONALLY add AMPLIFICATION (inside package or outside) and OPTICS (lens, mirror)

Active Area 4 standard active areas are available.
CODE >> 1 2 3 1C
AREA mm’ (rectagular) 0.61x0.61 1.2x1.2 2.1x2.1 0.85x0.85

small, low cost

large, high signal

largest, higher signal, higher cost midsize

used for temp sensing
usually

used for gas sensing usually

used for gas sensing usually temp or gas

Active area = area of highest absorption. Heimann's main advantage over competitors is small thermal time constant. The heat capacity of Heimann

elements is small, which makes them fast.

Number of elements

single, dual and quad are standard. 3x3, 1x8 and 1x16 available as engineering samples

Thermistors CODE: second digit

|n 1 =100 kOhm thermistor; n 2 = 30 kOhm thermistor

Spectral Response
Filters are chosen depending on the application

A variety of filters are stocked

Application

Filter

Temp measurement, short distance to target

5.5 micron LWP

Temp measurement, when distance to target makes atmospheric absorption significant

8to 14 micron BP

Gas filter ctr wl/HPBW (standard) Also Available
CO2 4.26/0.18 or 0.09 4.43/0.06 (band edge)
. CO 4.64/0.18
Gas sensing e 8.4/0.19 and per customer specification
Reference 3.91/0.09
others customer specified
uncoated windows uncoated Si, CaF, sapphire - yet might not always be in stock for all window sizes
Sensor Packages
Code Type Comment
HCM © Surface mount with ASIC one or two channels
HID E TO-39 with ASIC and Digital Output VVoltage one or two channels
HIM J TO-46 with ASIC one channel
HIS various TO-39 with ASIC one channel
HTS A 2.5 mm dia aperture
HTS B 3.8 mm dia aperture
HTS C 3.5x3.5 mm aperture; not encouraged
HTS D TO-5 (TO-39) customized product
HTS | internal FOV aperture
HTS E Dual aperture
HTS Q Quad aperture
HMS M TO-18 (TO-46) with lens f=3mm
HMS J/K TO-18 (TO-46) Mini J with tab, K no tab, "1" or "1C" or 2 chip only
HMS Y4 Baby no tab, "1" chip only

Sensor Modules with electronics

Code

customers can get the timing and protocol requirements for re-programming

HTIA (typical application is temp measurement)

PCB type with chip-on-board , TO39 cap

Analog single channel ASIC with EEPROM
adjusted to customer requirements

B external mirror optics
C cap aperture 2.5mm dia, filter type typ. F5.5
D internal mirror optics , typ. F5.5
E lens optics focal length 4.4mm, typ. F5.5
HIS 6PIN (typical aplication is temp of gas T039 housing Single channel ASIC with EEPROM adjusted
measurement) to customer requirements
C cap aperture 2.5mm dia, filter type typ. F5.5
E lens optics focal length 3mm or 4.4mm

HIS 4PIN (typical application is gas measurement)

TO39 housing

Single channel ASIC with EEPROM max.
amplification pref. for gas detection

[ A

cap aperture 2.5mm dia, filter type typically gas , typically chip type 2 |
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Integrated Sensors

HIS Series

Integrated Sensor For NDIR Gas Detection

» Thermopile single sensor with integrated ASIC

« 2 analog outputs for amplified thermopile and reference signal
« Simple linear reference function for external compensation

* TO-5 or TO-18 metal housing with 4 connections

* Fast sensor response time of 8 msec typical

* Various types equipped with different filters available

* Gas types for NDIR gas detection CO2, CO, NOx, HC, (H20)
* IR-Lamp or broadband IR-Source available

Parameter Typ. Value ASIC 1 Typ. Value ASIC 2 Unit Condition
supply voltage 5 3or5 \ VDD
supply current 1.7 1 mA without load
output voltage range 0.3..VDD-0.3 0.3..VDD-0.3 \
output load > 20 > 20 kOhm for optimal operation
thermopile amplification 5500 4000 VIV
gradient temp. reference 15 15 mV/°C linear ; 1.225V at 25°C
response time 8 8 ms t /T=63% ; sensor
transmission range filter list filter list um narrow band pass
sensor housing TO-5 TO-50or TO-18
operating temperature -40 to 120 -40 to 120 °C
Measuring Principle 100 1 Narrow Band Filter Types For Different Gases
IR Narrow Band co2
IR lamp Pass Gas Filter 80 - HC Ref co
N
o E 60 4
in e © § COo2
il =
@ 40 -
Integrated ’ =
Sensor 20 4
o 0 ‘ N .
Gas Molecule Other Molecules 3 35 4 45
Uoxl=1"-: CXp( —kel ) Wavelength / um
Schematic ) ) )
Pin Assignment TO Header Bottom Side
Tal [ “Amplifier |
5 jib—r 1> 1: AOT —>Sensor
o
= Y |
=y Temp-Ref.  —=(2) 2: AOR ->Temp. Reference
5 | |l
| = | ASIC - (3> 3:VDD -> Supply Voltage
L

-

(' BostonElectronics

4:Vss -> Ground Package drawings TO-5 and TO-18
see HTS- and HMS series datasheet
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HMS Series

The HMS Series of CMOS compatible thermopile sensor chips in TO46 (or TO18) and even smaller transistor housings,

Miniature Thermopile Sensors for Remote
Temperature Measurement and Gas Analysis

features good sensitivity, small temperature coefficient of sensitivity as well as high reproducibility and reliability.

The smaller package sizes benefit applications in which sensor mounting is a critical parameter. Especially the ultra small

HMS Z11 F5.5 sensor with high symmetry (no orientation tap) opens new design and application possibilities. The HMS M-
types offers the possibility to integrate an infrared lens into a TO46 housing and to reduce the field of view accordingly. The

smaller chip TP1 is well suited for temperature measurements which require a precise measuring spot whereas the chip

type TP2 offers higher signal.

Ordering Information:

HMS / package shape / chip type /
w/wo thermistor / F desired filter type,

e.g.. HMS J11 F5.5

M

focal length

I
ey

Filter types for temperature measurements

Bottom

Parameter HMS HMS HMS Unit

711 J11 J21
element size 0,612 0,612 1,22 mm?
voltage response ' 13 13 39 V mm*W
sensitivity ' 36 36 27 V/IW
resistance Ryp * 86 86 84 k Ohm
TC of resistance Ryp * 0.02 0.02 0.02 % /K
noise > 38 38 37 nV/ Hz”
detectivity " 56107 5610 8.710° cmHz*/W
time constant <6 <6 10 ms
thermistor reference > 100 100 100 kOhm
temp.coeff.of thermistor B 33940 3940 3940 K
field of view * 95 120 120
operating temperature -20...120 °C
storage temperature -40...120 °C
1) filter type F5.5, Tobj=100°C, DC
2) at Tamb=25°C
3) 25°C, 50°C
4) degree at 50% signal level

84,7 Z

J Top

?2,55

I
msgl

transmission / %

F5.

hoated Si
d=0,525 mm

25.4

?21.8

transmission / %

] gas filter
(e.9.CO,, CO,
4 HC N0, Ref)

™ wavelength / ym  *®

“BostonElectronics

0 wavelength / pm S
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HMS-M Series Thermopile Sensors with Lens L 3.0

The HMS-M Series combines the good characteristics of the HMS Series in TO46 housing and the advantages of a
diffractive lens in respect to field of view and signal. The focal length of this lens is 3.0 mm and it is available with
F5.5 or F8.0 filter coatings.

_Ji \‘ Bottom

- N HMS HMS HMS Unit
e OO\ Parameter M11  M1C1  M21
,r‘ TH:F-vu:IL\:/\/ \,‘ element size 0,612 0.762 1,22 mm2
\ Re, | signal voltage " 330 480 890 v
3 ) resistance Ryp ° 86 75 84 k Ohm
\ / temp. coeff. of resistance Rp 0.02 0.02 0.02 % / K
. noise 2 38 35 37 nv/ Hz*
EJ time constant <6 <9 <13 ms
:E thermistor reference 2 100 100 100 kOhm
& temp. coeff. of thermistor B ® 3940 3940 3940 K
12°@ 50% 14°@ 50% 16° @ 50%
field of view * 20°@10% 22°@10% 30° @ 10% degree
25° @ 5% 26° @ 5% 34° @ 5%
operating temperature -20...120 °C
storage temperature -40...120 °C

1) Tamb=25°C, TBB = 100°C, 4.5Hz, distance 15mm, filter F5.5
2) at Tamb=25°C
3) 25°C, 50°C
4) Full FOV vs indicated Sv level
Diagonal cut
Tested with point source

M11 L3.0 Field of View Filter types for lenses L 3.0
. N
70 A U\A\ —a,
: o I VY
5. | \V/\/“*w\ -

30

20

10

0 i -,

0 5 10 15 20 25

wavelength / ym
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Thermopile Modules for

HTIA series with optlcs Temperature measurement

» Thermopile sensor with integrated ASIC for signal processing SENSOR MODULE
> 2 analog outputs for thermopile and reference signal r AsIc o
. i . . [T hputier Arpifir CONNECTOR
» Simple linear reference function for external compensation JHERMOPILE | D> g | = 407« Dutput
> Small size by COB technology Tenp. Ref. el \

\4 ‘ AOR : Output
- M Reference
» Fast response time of 6 msec available ‘ ~ : e v suepty v

._@33 : Supply (GND)

» Various optics and filter available ‘ 12 ‘
28y % For callbration
$985 | purposes only
Ordering information for Modules:
Please specify: Parameter Typical Value Unit Condition
+ object temperature range
d . P g supply voltage 5 \% VDD
+ ambient temperature range 1 . — e
. s s current ithout loa
+ object (surface) emissivity upply cu withou
) required temperature accuracy output VOltage range 03.. (Vdd - 03) Vv
and resolution thermopile amplification 500 ... 5000
* required optics object temperature range -30 ... +500 (max) °C object emissivity 90%
+ environmental conditions .
gradient temp. reference 8...18 mV/°C at AOR
» requested speed of response . c 1o p——
. response tim s t/T=
+ connector type and mounting ©Sponse tme m %
operating temperature -20 to 120 °C
5 / 3
4.5 1 . 18mV/degC
Maximum — 9
2,5
E 4 Amplificat on/ 2 9C
3,5 @
o~ 2
) e
g | S 1,5
L] 25 Minimum Amplification I 8mV/degC
S 2 Qo
> Z 1
51,5 3 %
EERR T
051 0 ‘ ; ‘ ‘
0 ‘ ‘ ‘ ‘ ‘ -20 0 20 40 60 80 100 120
50 0 5 100 150 200 250 300 350 Ambient Temperature [degC]
Object Temperature [degC]
EE{\ D] —
Lgo| = 2 [ —
Sl e ST HTIA-B
o £ S
g | o 4 !
g | [ . N A —
£ nhtancels N A B -
e > o 00 élpumm IR LY Dtonce m 5 g‘ \ i‘[ﬂ
3 |/ & 8 ) 10 % | Jeor
g | 2 l S g™ 32 U VA
|| " HTIA-D ) o
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) Thermopile Sensors for Remote Temperature
HTS Series Measurement and Gas Analysis

The HTS Series of CMOS compatible thermopile sensor chips in a TO39 size transistor housing, features good
sensitivity, small temperature coefficient of sensitivity and high reproducibility and reliability.

The smallest chip TP1 is well suited for temperature measurements which require a precise measuring spot whereas
the chip type TP3 is optimized for highest signal.

Additionally Heimann Sensor can offer integrated thermopile sensors (HIS series) combining a thermopile sensor
chip with an ASIC in a TO39 housing.

Parameter HTS HTS HTS Unit
All B21 B31
c21 C31
element size 0,612 1,22 2,12 mm?2
voltage response * 13 39 74 V mm2z/W
sensitivity * 36 27 16 VIW
{ 5 [% _TLH resistance Ryp 2 86 84 88 kOhm
Ry (1) = Ros -€ : TC of resistance Ryp > 002 002 002 %/ K
o noise’ 38 37 38 nv/ Hz”
Bottom detectivity *? 5610° 8710° 9.110° cmHzZ*/W
time constant 6 10 18 ms
s thermistor reference 100 100 100 kOhm
temp. coeff. of thermistor B® 3940 3940 3940 K
field of view * 70 100 100 °
operating temperature -20...120 °C
Ordering Information: storage temperature -40 ... 120 °C

HTS / cap aperture / chip type / 1) filter tvbe F5.5. Tobi=100°C. DC
wiwo thermistor / F desired filter 2; e e T

e.g.. HTSA11 F5.5 3) 25°C, 50°C
4) deg at 50% signal level

A5 AL C. =
T 5 t

Filter types for temperature measurements Filter types for Gas Analysis

transmission / %
trinsmlsslon 1%

uncoated Si
d=0,525 mm gas filter
3] (e9.€O,CO,
HC, N;0, Ref)

" wavelength / pm  '®

10 wavelength / ym'® 20 2
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HTS Multichannel Sensor ;22[;?89”9 Sensor for Gas

The HTS Multichannel Sensors comprise two or four independent sensor chips for a multichannel gas concentration
measurement. Typically one to three of the optical channels contain a gas specific filter window and the other channel,
equipped with a filter with center wavelength where no gas absorption occurs, serves as reference.

Of course we can also provide Multichannel Sensors with customer filters (thickness should be close to 0.5 mm).

Parameter HTS HTS HTS Unit
Q21 E21 E31
27 number of channels 4 2 2
Botton Bottom
o element size 1,22 1,22 2,12 mm?
BNCAmE " voltage response ! 125 125 237 V mm¥W
. sensitivity ' 86 86 51 V/W
oL T resistance Rop > 84 84 38 k Ohm
TC of resistance Ryp 2 0.02 0.02 0.02 % /K
noise 37 37 38 nV/ Hz"
detectivity ' 27108 27108 2910° em Hz"* | W
time constant 10 10 18 ms
thermistor reference’ 100 100 100 kOhm
temp. coeff. of thermistor B> 3940 3940 3940 K
operating temperature -20..120 °C
storage temperature -40..120 °C

1) without filter, Tobj=500°C, DC
2) at Tamb=25°C
3) 25°C, 50°C

Ordering Information:

HTS / package type / chip type / . o2
w/wo thermistor / F desired filters E

e.g.: HTS E21 F4.0 / F4.26 . 7m =] ﬂ ;:;I
=

T |
[ L el
@ R |«

Please contact Heimann Sensor
also for

> IR lamps,

» light concentrators or

> high precision broad-band

IR sources.
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Application Note NDIR-Measurement

Rev.1: 2013.10.02, Hu, MaS

Intro

Heimann Sensor components are exceptionally suitable to measure the concentration of several
gases by NDIR method. Steady improvements on existing products as well as constantly developing
innovations, puts us in the position of being able to provide best support to all our customers.

This note gives an overview on the physics, available components and the principles of measurement.

Physics

The nondispersive infrared (NDIR) gas detection is based on the absorption of infrared radiation,
which is shown by many polyatomic or heterodimer diatomic gases. For example CO, gas absorbs IR
radiation at 4.26um wavelength. The detected radiation intensity at this wavelength decreases if the
concentration of CO, increases between source and detector. The extent of absorption mainly
depends on the absolute number of CO,-molecules between radiation source and detector.
Accordingly the given concentration for a measured intensity is a function of the cell length and the
gas density.

The law of Lambert and Beer describes the transmitted intensity | in relation to the initial intensity o,
where K is a specific absorption coefficient, c is the concentration and s is the absorption path length:

I=1,-e7 (1)

Note: In equation (1) the concentration c refers to the volume, not to the total number of molecules.
As the gas density is a function of the given pressure, the concentration in ppm is also
pressure dependent.

Basic Set-Up

The basic set-up consists of an IR-source, the gas cell, an IR filter matching the absorption line of
interest and the IR-Sensor (see Figure 1).

Optics to focus the radiation can be
integrated, as well as measures to
increase the reflecting ratio on inner walls.
The gas cell must ensure access to free
flowing gas, but it is not strictly
recommended to have a single path.

A design increasing the path length by
folding the rays is also possible.

fig. 1  example set-up with dual channel
sensor

.BOSt0nE|eCtrOﬂiCS www.boselec.com | boselec@boselec.com | 617-566-3821
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Application Note NDIR-Measurement

Rev.1: 2013.10.02, Hu, MaS

Sensor Components

Main part of the set-up is the sensor with
integrated optical filter(s). A single sensor
could be used as well as a dual-channel
sensor to manage source variations and
minimize aging effects.

Also available are 4-channel-sensors for
multi-gas-detection (see figure 2). The
different channels vary in the use of diverse
filters, according to the specific absorbing
wavelength of the gases to be detected.

One channel without sensitivity to any of the fig. 2 Dual and 4-channel Sensor HTS E21
gases can be used as reference. ' and HTS Q21

Thermopile infrared sensors create a voltage signal (U) proportional to the received radiation. The
signal is generated by a difference of temperature of the object (Topjecr) and the sensors own
temperature (Tamp). Equation (3) describes the basic function, where K is an apparatus constant and
the exponent n depends on the actual filter characteristics. n reaches a theoretically maximum of n=4
for a perfect “black” characteristic and unlimited wavelength.

U=K- (Tonbject - Tar;nb) 2)

All multichannel sensors tend to crosstalk effects, where sensor chips might receive radiation passing
through a different close-by filter. To avoid these effects all Heimann multichannel sensors are
equipped with an optical barrier working as crosstalk suppression.

The following table gives an overview for the many different detector options available from Heimann
Sensor.

. . integrated

type size TP Chip channels amglifier output
HMS J21 F1 TO46 TP2 1 N analog
HTS A21 F1 TO39 TP2 1 N analog
HTS E21 F1/F2 TO39 TP2 2 N analog
HTS Q21 F1/F2/F3/F4 TO39 TP2 4 N analog
HIM J1C2 F1 G4300 TO46 TP1C 1 Y analog
HIS A22 F1 G4300 TO39 TP2 1 Y analog
HID A2x F1 G100 TO39 TP2 1 Y digital
HIS E222 F1 F2 G4300 TO39 TP2 2 Y analog
HID E22x F1 F2 G100 TO39 TP2 2 Y digital
HCS C21 F1 SMD3.8x3.8 TP2 1 N analog
HCM C1C2 F1 SMD3.8x3.8 TP1C 1 Y analog
Plus many different highest TO39 various voltage

detectivity pyroelectric sensors TO8 ele_ment 12,4 mode analog

sizes

Note: F1 to F4: filter matching infrared absorption lines of specific gases or reference filter
(recommended filters in below list)

'BostonEklectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Application Note NDIR-Measurement

Rev.1: 2013.10.02, Hu, MaS

Optical Filters

The following filter specifications are available at Heimann Sensor.

Gas CWL/nm | Tol/% | Tol/nm |HPBW /nm TF(')FI’?nVr‘]’q
CHa 3300 1 33 160 +20
HC 3375 1 34 190 20
co, 4260 1 43 180 20
CO, 4270 1 43 90 20
CO, 4430 1 44 60 +10
CO 4640 1 46 180 20
Ref 3910 +1 39 90 20

Further filters can be sourced on demand if the customer provides the specification in terms of center
wavelength, half power bandwidth and blocking.

If Heimann Sensor is asked to do the dicing of consigned filter material, we need to know about the
substrate material so that we can calculate the dicing cost. The preferred thickness is 0.5 mm.

If a customer wants to consign diced filter windows, first we need to agree on the appropriate window
specification.

The filter transmission curves will vary with temperature and angle of incidence.
If the angle deviates from normal condition, the filter shifts to shorter wavelength. Equation (3)
describes this dependency.

A/n? =sin’®
Ao =Ko-f (3)

with A, being the specific wavelength, n the index of refraction and ® being the angle of incidence.

Sources

Besides infrared sensors Heimann Sensor offers infrared lamps and infrared radiation sources to be
used together with our detectors in NDIR gas detection.

The infrared lamps HSL 5/115, HSL 5/60 or HSL 5/115/S are low cost and reliable IR sources with a
long lifetime. They can be used for wavelengths up to approximately 4.5 pm and they can be operated
in DC or AC mode. Typical operating conditions are 5 V and 115 mA respectively 60 mA. The version
“S” has the leads fixed in a small socket.

The infrared sources are micro-machined thermal infrared emitters that allow fast electrical modulation
for wavelengths range up to 16 pm. A patented technology enables manufacturing of sources with true
black body characteristics and very high emissivity combined with low power consumption and long
life time. The sources are available with and without a concentrating reflector mirror. The standard
version comes without window in a TO39 package.

IR sources in TO46 or even micro TO packages are also available.

BOStO“E'GCtI’OmCS www.boselec.com | boselec@boselec.com | 617-566-3821



Application Note NDIR-Measurement

Rev.1: 2013.10.02, Hu, MaS

Measurement Method

To make sure to process only source data, the emission of the source should be pulsed, generating
time based sequences with a well defined frequency. To avoid thermal drifts, time of emission should
be short to ensure a sufficient cool down time. Figures 3&4 show an example: a pulse sequence of 8
pulses, 140 ms/pulse at 1.33 Hz of the source and the corresponding received radiation of the sensor.

10{Source)

o 1000 2000 s000 4000 sooo s000
t/ms

fig. 3  Pulse sequence of the source

2000
w 1500 -
=
5
g 1000
: 4
g
% 500
0 T T T T T 1
0 1000 2000 3000 4000 5000 6000

t/ms
fig. 4 Sample sequence of the sensor

Reference channel and gas-sensitive channels can be recorded simultaneously. Data could be
frequency-analyzed with an FFT (fig. 5&6).

FFT, F4.26 FFT, F3.91

n
=}
a

amplitude
@
8
a
amplitude
s
=1
o

w
=1
a

I
=1
=]

100
o I"'I O—WW

1 35 7 91113151719 2123252729313335373941434547 4951535557 596163 1 3 5 7 9111315171921 2325 27 29 3133 35 37 3941 43 4547 49 51 5355 57 59 6163

frequency points/n frequency points/n

fig. 5 FFT of a CO, sensitive channel fig. 6  FFT of the reference channel

In general there are two possible ways to evaluate the data. Either do take the quotient or the
difference of gas sensitive and reference channel.

m‘_BostonE|eC’[roniCS www.boselec.com | boselec@boselec.com | 617-566-3821
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Infrared Measurement Application Notes

Every object emits electromagnetic radiation, which wavelength spectrum is dependent on its
temperature. For an object without “color”, which means that no wavelength is selectively
emitted or absorbed, the radiation spectrum is completely determined by the temperature alone.
In this case, the total radiation power P, emitted by an object of temperature T,,; can be
expressed as
Pog=0" €™ (1o))*
with s being the Stefan-Boltzmann constant and e the so-called emission factor (or emissivity) of
the object. In the ideal case e has the value 1 (black body). For many substances the emission
factor lies in the range between 0.85 to 0.95. The above equation is called the Stefan-
Boltzmann law. It integrates the total quantity of radiation over all wavelength.
The net power P, received by the thermopile is related to the object temperature T,,; and to the
temperature of the thermopile chip itself. This value is generally referred as T, the ambient
temperature.
Therefore the total heat power Prad received from the object at temperature T, is given to
I:)rad =K”* (Eobj *Tobj4_ €abs ¥ Tamb4)
The empirical factor K is a constant device factor.
The thermopile sensor delivers an output signal proportional to the heat flux. The heat balance
equation is the basis of any quantitative temperature measurement ( S -> voltage sensitivity).
Up=S"~ Prag = S*K* (8obj *Tobj4_ €abs  Tamb')

It describes that the output voltage is a function of the object and the ambient temperature. For
a fixed ambient, the theoretical output voltage of the thermopile chip is proportional to 7,,#. The
T*-dependence is only valid, if the sensor senses the whole electromagnetic spectrum with the
same sensitivity.

Since in all practical situations the thermopile sensor never senses over all wavelengths with the
same sensitivity, the pure T#4-dependence will rarely be seen. The real dependency can be
better described by a polynomial regression of many polynomial factors and coefficients.

The output voltage also varies with the ambient temperature. Any IR temperate measurement
system needs therefore to compensate this effect.

There are two possible ways to realize the ambient temperature compensation of the output
signal. The analog way by employing an analog circuit. The circuit is designed in a way, that a
voltage is generated, which matches exactly the loss or gain in output voltage due to any
ambient temperature change.

For high accuracy applications a digital (humerical) calculation method is needed. In this case,
the two signals, thermopile voltage and temperature reference signal are derived separately and
fed into a microcontroller system, where the necessary calculations are made. The ambient
temperature compensation can be performed using look-up tables or polynomial regression
equations as a function of the ambient temperature, thermopile output and as result the object
temperature. The calculation is related to a defined emissivity. The emissivity variation can be
considered by a factor.

mb?

BOStonE|eCtroniCS www.boselec.com | boselec@boselec.com | 617-566-3821

$002°04°90 / 10"ASY POAIOSDI SUOIEOLIPON



Example Amplifier Circuits

Common Amplifier Micro Power Amplifier
+ov
i
P1 J10KO
R1 R2
N RS 249K0 249K0
W I 150K0 M.F. MF g
L C1 >
- R2 7
TuF LM4250CN >0 OUTPUT
- 4 R6
LM725CN>—4—o0 OUTPUT , 5 1500
\ RS
150K0)
M.F.

R4 =
%18%)

.
@ c2
T oo

5
-9V
LM4250CN NATIONAL SEMICONDUCTOR AVAILABLE ~ MAT—01/AH ANALOG DEVICES AVAILABLE FROM NEWARK ELECTRONICS
FROM DIGIKEY LM4250CN NATIONAL SEMICONDUCTOR AVAILABLE FROM DIGIKEY
R2 IS SELECTED TO MATCH DETECTOR RESISTANCE M.F. = METAL FILM RESISTOR

Modulated Signal Rectifier For 10Hz (Full Wave)

R13 P1
270K
, 100K
C2 1uF
R11
1010 200KQ R9 3 LM324AN «—o OUTPUT

+ AMPLIFIER 10K0 10KQ
(o) L

10KQ N

L P D1
Y
D1 1N4148 IN4148

LM324AN NATIONAL SEMICONDUCTOR
AVAILABLE FROM DIGIKEY

Equivalent Circuit Single Element Thermopile Detector

R = DETECTOR RESISTANCE
C = THERMAL CAPACITANCE +
V = VOLTAGE SOURCE +

CASE o—w
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Datasheet Integrated Sensor SMD
Type HCM Cx2 Fxxx

Features and Benefits

- Small size, low cost, integrated ASIC with analog outputs

- Surface mountable ceramic leadless chip carrier CLCC with 3.8mm

- Operating range 2.7V to 5.5V, -40°C to 120°C

- Sensor gain adjustable to 4300 or 2150 (preset 4300 with internal pull-up res.)
- Integrated linear temperature reference with a sensitivity of typical 16mV/°C

- Large variety of available filter types for different application

Ordering Information

HCM -> Heimann thermopile sensor and ASIC in a SMD ceramic carrier
Cx2 -> ,C" ceramic carrier of 3.8mm ; ,x" sensor chip (list) ; ,2" ASIC STP1
Fxxx -> application-specific filter type (list)

Sensor Chip Selection

Parameter Sensor chip "1” Sensor chip "2”
Absorbing area 0.61x 0.61mm?2 1.2 x 1.2mm?2
Sensitivity 50 V/W 38 V/W

Voltage response 19 Vmmz2/W 55 Vmmz2/W
Resistance 85 kOhm 85 kOhms

Time constant 5ms 8ms

Filter Selection

Filter Type Application Specification
F4.26-180 CO2 gas detection NBP CWL 4.26pum HPB 180nm
F4.27-90 CO2 gas detection NBP CWL 4.27um HPB 90nm
F4.43-60 CO2 gas detection NBP CWL 4.43um HPB 60nm
F4.64-180 CO gas detection NBP CWL 4.64pum HPB 180nm
F3.30-160 HC gas detection NBP CWL 3.30pum HPB 160nm
F3.37-190 HC gas detection NBP CWL 3.375um HPB 190nm
F3.91-90 gas reference NBP CWL 3.91um HPB 90nm
F5.5 temperature detection LWP Cut On 5.5um

F8-14 temperature detection BP HPP 8um to 14um

Please contact Heimann customer service for special filter requirements.

BostonElectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Datasheet Integrated Sensor SMD
Type HCM Cx2 Fxxx

Operating Conditions

Parameter Typical Value Unit Condition

Supply voltage VDD (2.7)..3..5..(5.5) |V +Vs

Supply voltage VSS 0 Y -Vs , Ground

Supply current 1 mA Without load

Open loop gain 90 dB

Low pass frequency 240 Hz ASIC

PSRR >40 dB

Output voltage range 0.15 .. (vDD-0.15) | V

Start up time after POR Max. 0.5 sec Electrical start up

Noise voltage input related | 45 nV/vHz | Output TPO; Sensor + ASIC
Zero input sensor signal 1.25 Vv Output TPO

Sensor gain adjustment 4300 or 2150 V/V Output TPO ; adjustable
Temp. ref. voltage at 25°C | 1.45 \% Output TRO

Sensitivity temp. reference | 16 mV/°C Linear ; Output TRO
Field of view 120 degree

Operating temperature -40.. 120 °C

Pin Assighment

Pin Sym Description 5
No. bol / \
1 GAIN | Gain factor 4300 (Internal pull ; 1
up or VDD on GAIN) >
Gain factor 2150 (VSS/GND on
GAIN)
VDD Positive supply voltage 6 o
4/ VSS/ | Negative supply voltage /
8 GND | Ground (0V)
TPO Analog temperature reference
output voltage ° J
7 TRO Amplified thermopile sensor ; ;
output voltage !

www.boselec.com | boselec@boselec.com | 617-566-3821
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Datasheet Integrated Sensor SMD

Type HCM Cx2 Fxxx

Dimensions

1 HCM C12 ..

mass
| AS

L

TP2—Chip

{'BostonElectronics
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Datasheet Integrated Sensor SMD
Type HCM Cx2 Fxxx

Application Hints

Heimann integrated sensors are used for non-contact temperature measurements. A
thermopile sensor and a signal conditioning circuit (ASIC) are integrated in the same
housing. The thermopile sensor converts the temperature radiation of an object
surface to an electrical signal (voltage) by thermocouples (Seebeck effect). The
sensor output voltage is related to the object temperature and object emissivity
(radiation) as well as to the sensor chip temperature (housing temperature) and
surrounding temperature (radiation) by the following equation :

VS=K* e *(TO"-TS") atTA=TS
VS -> sensor output voltage ; K -> constant apparatus factor ; € -> object
emissivity ; TO -> object temperature ; TA -> ambient (surrounding) temperature ;
TS -> sensor (housing) temperature ; n -> exponent to describe the temperature
dependency of the signal voltage
The low noise amplifier of the ASIC transforms the sensor signal to a suitable voltage
range. A temperature related voltage provided by the ASIC can be used to
compensate ambient temperature drift effects.

A gas concentration can be measured by monitoring the absorption of an infrared
light beam. The base equation for gas concentration measurement in the infrared
way is Beer’s law :

I=I(0)*exp(-k*c*L)

I -> radiant flux at the point of measurement

I(0) -> base radiant flux of the test system without gas absorption
k -> constant (gas and filter specific)

L -> measuring distance

C -> gas concentration

The radiant flux is proportional to the output voltage of the sensor module :
uU/u(o) ~ I1/1(0) .

A special infrared light source is used to generate the radiant heat. The infrared

source needs to be pulsed to eliminate parasitic temperature influences.

Don't hesitate to contact HEIMANN Sensor for support to use our long-time

experience in infrared sensors and sensor modules.

Liability
Changes or maodifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced to the
customers in advance. Customers are requested to consult with Heimann Sensor
representatives before the use of Heimann Sensor products in special
applications where failure or abnormal operation may directly affect human lives
or cause physical injury or property damage. The company or their
representatives will not be responsible for damage arising from such use without
prior approval.

('BostonElectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet
Digital Sensor Module with 2 IR Channels
Type HID E2x Fyyy Fzzz

Features and Benefits

e Thermopile Sensor with ASIC in TO-5 housing with 4 leads

e 2 IR channels with low noise chopper amplifiers and programmable gain
e Digital voltage output (via SMBus compatible RAM access) or PWM output
e 3V and 5V supply ranges available

e Complies with ROHS regulations

1
LIJ

/IR-Channel

Ordering Information

HID : Heimann thermopile sensors and ASIC in TO-5 housing

E2 : ->,E" cap with 2 filter openings ;
->,2" two thermopile sensors of type TP2
X : ASIC supply voltage ->,4" : 5V ; ->,5" : 3V

Fyyy : Filter 1 of IR channel 1, selection acc. to filter list
Fzzz : Filter 2 of IR channel 2, selection acc. to filter list

e.g. HID E24 F3.91-90 F4.26-180

Filter Selection (Please contact Heimann customer service for special filter requirements)
Filter Type Application Specification
F5.30-180 NO gas detection NBP CWL 5.30pm HPB 180nm
F4.64-180 CO gas detection NBP CWL 4.64um HPB 180nm
F4.43-60 CO2 gas detection NBP CWL 4.43pm HPB 60nm
F4.26-180 CO2 gas detection NBP CWL 4.26pum HPB 180nm
F4.27-90 CO2 gas detection NBP CWL 4.27pm HPB 90nm
F3.91-90 gas reference NBP CWL 3.91pm HPB 90nm
F3.37-190 HC gas detection NBP CWL 3.375pum HPB 190nm
F3.30-160 HC gas detection NBP CWL 3.30pm HPB 160nm

Pin Configuration

Pin Sym Description

1 SCL Digital input , serial clock in SMBus compatible
mode

2 VDD Positive supply voltage

3 SDA Digital I/O , data input /output in SMBus
/ compatible mode (open drain), pulse width
PWM modulated temperature(s) in PWM mode

4 VSS Negative supply voltage / Ground (0V)
(connected to housing)

Maximum Ratings

Parameter Max. value Unit Condition
Supply voltage 1 VDD 7 \ Type 5V
Supply voltage 2 VDD 5 \% Type 3V
Reverse voltage 0.4 Y Ground

ESD sensitivity 2 kV Human body
Storage temperature -40.. 125 °C

('BostonElectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet
Digital Sensor Module With Lens Optics
Type HID L1x FL5.5 T380

Features and Benefits

Thermopile Sensor with ASIC in TO39 housing mounted

Lens optics with 8:1 D:S ratio

Digital temperature output (SMBus compatible) or PWM output

Temperature resolution < 0.1°C (RAM access by SMBus compatible operation)
High accuracy over wide sensor temperature and object temperature ranges
3V and 5V versions available

Complies with ROHS regulations

Ordering Information

HID -> Heimann thermopile sensor and ASIC

in @ TO39 housing mounted on pcb
L1 ->,L"lens cap TO39 ; ,1" sensor chip TP1
X -> ASIC supply voltage ,4" : 5V or ,5":3V
FL5.5 -> Infrared lens with 5.5mm focal length
T380 -> Object temperature range

Pin Configuration

4
O

Bottom
View @

3 1

©

c

Pin | Symbol | Description

1 SCL Digital input , serial clock in SMBus compatible mode

2 SDA/ Digital I/O , data input /output in SMBus compatible mode
PWM (open drain), pulse width modulated temperature(s) in PWM
mode

VDD Positive supply voltage

4 VSS Negative supply voltage / Ground (0V)
(connected to housing)

BostonElectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet

Digital Sensor Module With Lens Optics

Type HID L1x FL5.5 T380

Dimensional Drawings

infrared lens

metal housing

L T039

0061

0
-0.05

»8.20
Aperture

e}

|

sensor
H + ASIC

13.2+1 0.65*+0.15

5 g —

4> brazed,/ ||
+0.2

max 0,38 8.3 01

—

brazed pin (4)

L

0.2
89157 9]
35.08

'BostonElectronics
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Preliminary Datasheet

Digital Sensor Module With Lens Optics

Type HID L1x FL5.5 T380

Maximum Ratings

Parameter Max. value Unit Condition
Supply voltage 1 VDD 7 \ Type 5V
Supply voltage 2 VDD 5 \ Type 3V
Reverse voltage 0.4 \Y Ground

ESD sensitivity 2 kV Human body
Storage temperature -40.. 125 °C

Operating Conditions

Parameter Typical Value Unit | Condition

Supply voltage 1 VDD 5 Vv Preset option “x -> 4"

Supply voltage 2 VDD 3 \ Preset option “x -> 5”

Supply voltage VSS 0 Y Ground

Supply current 1 mA Without load

Start up time after POR 0.15 sec

Sensor absorbing area 0.61 x 0.61 mm2 | Type TP1

Object temperature range | -30 .. +380 °C Type “T380"

Ambient temperature -40 .. +125 °C

range

Response time 5 ms Sensor chip

Refresh rate 100 .. 250 ms Temperature signal

IR transmission 52 % Wavelength range 5.5um to

13.5um

Operating temperature -40.. 125 °C
2-wire SMBus compatible, output preset to open drain

Interface NMOS

(EEPROM Configuration ) 1-wire PWM output, 10 bit resolution, output configurable
to push-pull or open drain

BostonElectronics

www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet
Digital Sensor Module With Lens Optics
Type HID L1x FL5.5 T380

Field of View - Definition and Sample Measurement

Pulsed Point Radiation Source
® Sensitivity
| 100%

Field of View
50% at Half Engrgy Points

T Angle of Incidence
Rotated Sensor Module

parameter limits unit conditions

Min Typ Max
Optical axis 0 degree | Sensor view direction
Field of View 6 degree | 50% energy points
D:S Ratio 8:1 Distance to spot size

mlBostonEleCtroniCS www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet
Digital Sensor Module With Lens Optics
Type HID L1x FL5.5 T380

Temperature Performance

Sensor (Ambient) Temperature [°C]
-40..0 0..50 | 50..100 [100..125

-40..0 +3°C +2°C +3°C +4.°C —

o g
g 0..60 +2°C +1°C +1.5°C +2 5°C §
o —
— >
S |60..120 | #3°C +2°C +2°C +3°C 8
o <C
E 120 ..180| #4°C +29C | #25C | #35C | §
+ ©
f’?a 180 ..240| +5°C +3°C +3°C +4°C "éi
@) o)
240 ..380| +5°C +4°C +4°C +5°C =

Notes to the temperature performance:
e The specified temperature performance presents preliminary findings based on
sample investigations using special test equipment.
e The temperature accuracies are achievable by following conditions
> thermal equilibrium of the sensor
» no temperature differences in the sensor package
> the object fills the sensor field of view completely
» homogenously distributed temperature on the object surface
> high and uniform emissivity of the object surface in the interesting
infrared range

Liability

The contents of this document are subject to change without notice.

Changes or madifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced to the
customers in advance. Customers are requested to consult with Heimann Sensor
representatives before the use of Heimann Sensor products in special
applications where failure or abnormal operation may directly affect human lives
or cause physical injury or property damage. The company or their
representatives will not be responsible for damage arising from such use without
prior approval.

BostonElectronics  www.boselec.com | boselec@boselec.com | 617-566-3821
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Preliminary Datasheet
Digital Sensor Module with 2 IR Channels
Type HID E2x Fyyy Fzzz

Operating Conditions

Parameter Typical Value Unit Condition
Supply voltage 1 VDD 5 \% Preset option “x -> 4"
Supply voltage 2 VDD 3 V Preset option “x -> 5"
Supply voltage VSS 0 \% Ground
Supply current 1 mA Without load
Start up time after POR 0.15 sec
Sensor absorbing area 1.2x1.2 mm?2 Sensor type TP2
Sensitivity thermopile sensor 38 V/W Sensor chip, 500K, 1Hz
Voltage response thermopile sensor 55 Vmmz2/W Sensor chip
Gain factor preset 100 V/V Range 1 .. 100
IR output voltage range -475 .. 475 mV RAM cells V1p
Voltage resolution 0.0145 mV/step
Response time 8 ms Sensor chip
Refresh rate 100 .. 250 ms Temperature signal
Temperature sensor range -40 .. +125 °C RAM cell Ty
Operating temperature range -40.. 125 °C
2-wire SMBus compatible, output preset to open drain
Interface NMOS
(EEPROM Configuration )
1-wire PWM output, 10 bit resolution, output configurable
to push-pull or open drain

Dimensional Drawings

optical distance 0.8

Filter 2
. _
> ;
g - Sty |
|1
R IR2 A
il NI
- .
J
No) (I
ip] N
]
if M-Filter 1 o
maxl1.1 ‘ | 0.63
g 13241 303707
98157305

ﬂﬂ
99.15%0¢ a
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Preliminary Datasheet
Digital Sensor Module With Lens Optics
Type HID L1x FL5.5 T380

HEIMANN Sensor GmbH
Grenzstr. 22

D-01109 Dresden
Rohrbergstr. 7

D-65343 Eltville

Features and Benefits

Thermopile Sensor with ASIC in TO39 housing mounted

Lens optics with 8:1 D:S ratio

Digital temperature output (SMBus compatible) or PWM output

Temperature resolution < 0.1°C (RAM access by SMBus compatible operation)
High accuracy over wide sensor temperature and object temperature ranges
3V and 5V versions available

Complies with ROHS regulations

Ordering Information

HID -> Heimann thermopile sensor and ASIC

in @ TO39 housing mounted on pcb
L1 ->,L"lens cap TO39 ; ,1" sensor chip TP1
X -> ASIC supply voltage ,4" : 5V or ,5":3V
FL5.5 -> Infrared lens with 5.5mm focal length
T380 -> Object temperature range

Pin Configuration

4
O

Bottom
View @

3 1

©

c

Pin | Symbol | Description

1 SCL Digital input , serial clock in SMBus compatible mode

2 SDA/ Digital I/O , data input /output in SMBus compatible mode
PWM (open drain), pulse width modulated temperature(s) in PWM
mode

VDD Positive supply voltage

4 VSS Negative supply voltage / Ground (0V)

(connected to housing)

Internet: www.heimannsensor.com
Mail: info@heimannsensor.com
Phone 49 (0) 6123 60 50 30

49 (0) 6123 60 50 39

Managing Director
Dr. J. Schieferdecker
Reg. at District Court
Dresden HRB20692 Fax
VAT-ID DE813444739
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Datasheet Integrated Sensor TO46
Type HIM JIx2 Fxxx Gxxx

Features and Benefits

- Small size, low cost, integrated ASIC with analog outputs

- 4-pin metal housing TO46

- Operating range 2.7V to 5.5V, -40°C to 120°C

- Sensor gain preset to 4300 or 2150

- Integrated linear temperature reference with a sensitivity of typical 16mV/°C
- Large variety of available filter types for different application

Ordering Information

HIM -> Heimann thermopile sensor and ASIC in a TO46 housing

Jx2 -> ,J" standard cap TO46 ; ,x" sensor chip (list) ; ,2“ ASIC STP1
Fxxx -> application-specific filter type (list)

Gxxx -> sensor gain preset G2150 or G4300

Sensor Chip Selection

Parameter Sensor chip "1” Sensor chip "2”
Absorbing area 0.61x 0.61mm?2 1.2 x 1.2mm?2
Sensitivity 50 V/W 38 V/W

Voltage response 19 Vmmz2/W 55 Vmmz2/W
Resistance 85 kOhm 85 kOhms

Time constant 5ms 8ms

Filter Selection

Filter Type Application Specification
F4.26-180 CO2 gas detection NBP CWL 4.26um HPB 180nm
F4.27-90 CO2 gas detection NBP CWL 4.27um HPB 90nm
F4.43-60 CO2 gas detection NBP CWL 4.43um HPB 60nm
F4.64-180 CO gas detection NBP CWL 4.64pum HPB 180nm
F3.30-160 HC gas detection NBP CWL 3.30pm HPB 160nm
F3.37-190 HC gas detection NBP CWL 3.375um HPB 190nm
F3.91-90 gas reference NBP CWL 3.91uym HPB 90nm
F5.5 temperature detection LWP Cut On 5.5um

F8-14 temperature detection BP HPP 8um to 14pum

Please contact Heimann customer service for special filter requirements.

HEIMANN Sensor GmbH Managing Director Internet: www.heimannsensor.com
Grenzstr. 22 Dr. J. Schieferdecker Mail: info@heimannsensor.com
D-01109 Dresden Reg. at District Court Phone 49 (0) 6123 60 50 30
Rohrbergstr. 7 Dresden HRB20692 Fax 49 (0) 6123 60 50 39

D-65343 Eltville VAT-ID DE813444739
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Datasheet Integrated Sensor TO46
Type HIM JIx2 Fxxx Gxxx

Operating Conditions

Parameter Typical Value Unit Condition
Supply voltage VDD (2.7)..3..5..(5.5) |V +Vs

Supply voltage VSS 0 Y -Vs , Ground
Supply current 1 mA Without load
Open loop gain 90 dB

Low pass frequency 240 Hz ASIC

PSRR >40 dB

Output voltage range

0.15 .. (VDD-0.15) | V

Start up time after POR Max. 0.5 sec Electrical start up

Noise voltage input related | 45 nV/VHz | Output TPO; Sensor + ASIC
Zero input sensor signal 1.25 Vv Output TPO

Sensor gain preset 4300 or 2150 V/V Output TPO ; optional
Temp. ref. voltage at 25°C | 1.45 \% Output TRO

Sensitivity temp. reference | 16 mV/°C Linear ; Output TRO

Field of view 70 degree | Sensor chip TP1

Operating temperature -40.. 120 °C

Pin Assighment

Pin No | Symbol | Description
1 VDD Positive supply voltage
2 TPO Amplified analog sensor output voltage
3 TRO Analog temperature reference output voltage
4 VSS Negative supply voltage / Ground (0V)

bottom view

HEIMANN Sensor GmbH

Managing Director
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ol [ Amplifier ]
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x| |l
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M

Internet: www.heimannsensor.com

Grenzstr. 22

D-01109 Dresden

Rohrbergstr. 7
D-65343 Eltville

Dr. J. Schieferdecker
Reg. at District Court
Dresden HRB20692
VAT-ID DE813444739

Mail: info@heimannsensor.com
Phone 49 (0) 6123 60 50 30
Fax 49 (0) 6123 60 50 39
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Datasheet Integrated Sensor TO46
Type HIM JIx2 Fxxx Gxxx

Dimensions

HIM J12 ..

3255 80 (cap aperture)
(92.55-0.3 epoxy)

obsorbing orea
0,61mm x 0,61mm

3.6%015

1.0*02

:

9473,

?5.4+015

HIM J22 ..

—

0255 848 (cap aperture)

e

2.25=%01

($2.55-0.3 epoxy)

2. 7+015

absorbking area
1,2mm x 1,2mm

13.46%1

?0.4540.05

(mechanical distance) (1.25)

@)
(B

e
{

0

$4.7.9,

?5.4%0.15

HEIMANN Sensor GmbH Managing Director Internet: www.heimannsensor.com
Grenzstr. 22 Dr. J. Schieferdecker Mail: info@heimannsensor.com
D-01109 Dresden Reg. at District Court Phone 49 (0) 6123 60 50 30
Rohrbergstr. 7 Dresden HRB20692 Fax 49 (0) 6123 60 50 39
D-65343 Eltville VAT-ID DE813444739
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Datasheet Integrated Sensor TO46
Type HIM JIx2 Fxxx Gxxx

Application Hints

Heimann integrated sensors are used for non-contact temperature measurements. A
thermopile sensor and a signal conditioning circuit (ASIC) are integrated in the same
housing. The thermopile sensor converts the temperature radiation of an object
surface to an electrical signal (voltage) by thermocouples (Seebeck effect). The
sensor output voltage is related to the object temperature and object emissivity
(radiation) as well as to the sensor chip temperature (housing temperature) and
surrounding temperature (radiation) by the following equation :

VS=K* e *(TO"-TS") atTA=TS
VS -> sensor output voltage ; K -> constant apparatus factor ; € -> object
emissivity ; TO -> object temperature ; TA -> ambient (surrounding) temperature ;
TS -> sensor (housing) temperature ; n -> exponent to describe the temperature
dependency of the signal voltage
The low noise amplifier of the ASIC transforms the sensor signal to a suitable voltage
range. A temperature related voltage provided by the ASIC can be used to
compensate ambient temperature drift effects.

A gas concentration can be measured by monitoring the absorption of an infrared
light beam. The base equation for gas concentration measurement in the infrared
way is Beer’s law :

I=I(0)*exp(-k*c*L)

I -> radiant flux at the point of measurement

I(0) -> base radiant flux of the test system without gas absorption
k -> constant (gas and filter specific)

L -> measuring distance

C -> gas concentration

The radiant flux is proportional to the output voltage of the sensor module :
uU/u(o) ~ I1/1(0) .

A special infrared light source is used to generate the radiant heat. The infrared

source needs to be pulsed to eliminate parasitic temperature influences.

Don't hesitate to contact HEIMANN Sensor for support to use our long-time

experience in infrared sensors and sensor modules.

Liability
Changes or maodifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced to the
customers in advance. Customers are requested to consult with Heimann Sensor
representatives before the use of Heimann Sensor products in special
applications where failure or abnormal operation may directly affect human lives
or cause physical injury or property damage. The company or their
representatives will not be responsible for damage arising from such use without
prior approval.

HEIMANN Sensor GmbH Managing Director Internet: www.heimannsensor.com
Grenzstr. 22 Dr. J. Schieferdecker Mail: info@heimannsensor.com
D-01109 Dresden Reg. at District Court Phone 49 (0) 6123 60 50 30
Rohrbergstr. 7 Dresden HRB20692 Fax 49 (0) 6123 60 50 39

D-65343 Eltville VAT-ID DE813444739
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Datasheet HEIMANN Sensor Integrated Module TO-Case
for Gas Detection CO; - Type HIS A21 F4.26 4PIN

HEIMANN Sensor thermopile modules are designed for the non-contact
temperature measurement based on infrared radiation. A thermopile sensor
and a self-designed application specific integrated circuit (ASIC) is
integrated in the sensor case. The ASIC is used for the sensor signal
amplification and supplies a sensor temperature voltage.

Features of the specific sensor module type :

- CO, detection by 4% grade infrared narrow band pass filter
- 4-pin TO39-case

- Sensor amplification factor 5500

- Linear temperature reference with a sensitivity of 15mV/°C

Field of View

parameter limits unit conditions

Min | Typ | Max

field of view 70 degree

Filter Specification

parameter minimum | typical | maximum | conditions
Center wavelength (CWL) 421 um | 4.26 um 4.31 um

at 90° angle of incidence

Half power bandwidth (HPB) 160nm | 180 nm 200 nm

Peak transmittance 70%

Average transmittance from 0.1%

visual to band pass region

Peak tfransmission from visual 1%
to band pass region

Peak transmittance from 1%
band pass region to 8 um

Base material Silicon

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0)6123 60 50 39 mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module TO-Case
for Gas Detection CO; - Type HIS A21 F4.26 4PIN

Operating Conditions
Parameter Typical Value | Unit Condition
Supply voltage VDD 45..5..565 \% +Vs
Supply voltage VSS 0 \% -Vs , Ground
Supply current 1.15..2 mA Without load
Output voltage range 0.3..VDD-0.3 | V
Start up time after POR Max. 0.5 sec Electrical start up
Sensor absorbing area 12x1.2 mMmm2 Type TP2
Sensor amplification 5500 Output AOT
Response time sensor 10 msec 1/T=63%
Temperature reference 1.225 V output AOR
voltage at 25°C
Sensitivity tfemperature 15 mV/°C | Linear ; output AOR
reference
Operating tfemperature -20.. 120 °C

Pin / Device Configuration

Pin No. Symbol Description

1 AOT Amplified analog sensor output voltage

2 AOR Analog temperature reference output voltage
3 VDD Positive supply voltage (+5V)

4 VSS Negative supply voltage / Ground (OV)

HEIMANN Sensor GmbH
Grenzstr. 22
D-01109 Dresden

Contact / Customer Support
Phone 49 (0) 6123 60 50 30
49 (0) 6123 60 50 39

Fax

Internet
www.heimannsensor.com
mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module TO-Case
for Gas Detection CO; - Type HIS A21 F4.26 4PIN

Dimensions / Pin Assignment
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Datasheet HEIMANN Sensor Integrated Module TO-Case
for Gas Detection CO; - Type HIS A21 F4.26 4PIN

Application Hints

The gas concentration can be measured by monitoring the absorption of an
infrared light beam. The base equation for gas concentration measurement in
the infrared way is Beer’s law :

I=I1(0)*exp(-k*c*L)
I -> radiant flux at the point of measurement

1(0) -> pase radiant flux of the test system without gas absorption
k -> constant (gas and filter specific)

L -> measuring distance

C -> gas concentration

The radiant flux is proportional to the output voltage of the sensor module :
U/u0) ~ 1/10) .

A special infrared light source is used to generate the radiant heat. The infrared

source needs to be pulsed to eliminate parasitic temperature influences.

The femperature reference output (housing temperature) of the sensor module

can be used to compensate ambient temperature drift effects.

Don't hesitate to contact HEIMANN Sensor for support to use our long-time

experience in infrared sensors and sensor modules.

Mischa Schulze Tel. +49 (0)6123 605032
Fax +49 (0)6123 605039
e-mail schulze@heimannsensor.com
Liability

Changes or modifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced to the
customers in advance. Customers are requested to consult with Heimann
Sensor representatives before the use of Heimann Sensor products in special
applications where failure or abnormal operation may directly affect human
lives or cause physical injury or property damage. The company or their
representatives will not be responsible for damage arising from such use
without prior approval.

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0)6123 60 50 39 mail: info@heimannsensor.com
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6-Pin TO Sensor with
Integrated Signal
Conditioning

Datasheet HEIMANN Sensor Integrated Module TO-Case
Type HIS-Ax1-F8-14

General information about HIS models are described in

“General Datasheet HIS” .

Liability

Changes or modifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced 1o the
customers in advance. Customers are requested to consult with Heimann
Sensor representatives before the use of Heimann Sensor products in special
applications where failure or abnormal operation may directly affect human
lives or cause physical injury or property damage. The company or their
representatives will not be responsible for damage arising from such use

without prior approval.

Filter Specification

parameter

minimum

typical

maximum

Cot on wavelength at half power point

7.8um

8um

8.2um

Cut off wavelength at half power point

13.5um

14pm

14.5um

Average transmission from 9um to 13um

70%

Average transmission from visual to band pass

1%

Average transmission from band pass to 20um

1%

o, -

80

60T

40t

Transmission in %

20

)

4 6 8 10 12

HEIMANN Sensor GmbH  Contact / Cu¥tomisnSthpporm

Grenzstr. 22 Phone 49 (0) 6123 60 50 30
D-01109 Dresden Fax 49 (0) 6123 60 50 39
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6-Pin TO Sensor with
Integrated Signal

Conditioning
Datasheet HEIMANN Sensor Integrated Module TO-Case
Type HIS-Ax1-F8-14
Operating Conditions
Parameter Typical Value Unit Condition
Supply voltage VDD 45.5.55 V +Vs
Supply voltage VSS 0 \% -Vs , Ground
Supply current 1.15.2 mA Without load
Output voltage range 0.3 ..vDD-0.3 V
Start up time after POR Max. 0.5 sec Electrical start up
Sensor absorbing area 0.6x0.6 mm?2 Type TP2
Sensor amplification 150 .. 5500 Output AOT , preadjusted
Response time sensor 5 msec 1/T=63%
Temperature reference 1.225 V Output AOR
voltage at 25°C
Sensitivity temperature 15 mV/°C | Linear ; output AOR ; not
reference internal compensated
(10.. 16) (internal compensated)
Field of view 70 degree
Operating temperature -20.. 120 °C

Pin / Device Configuration

Pin No. Symbol Description

1 VDD Positive supply voltage (+5V)

2 VSS Negative supply voltage / Ground (OV)

3 AOT Amplified analog sensor output voltage

4 AOR Analog temperature reference output voltage

5 SCLK Adjustment mode only - serial clock input

6 CM Adjustment mode only — programming mode selection

HEIMANN Sensor GmbH
Grenzstr. 22
D-01109 Dresden

Contact / Customer Support
Phone 49 (0) 6123 60 50 30
49 (0) 6123 60 50 39

Fax

Internet
www.heimannsensor.com
mail: info@heimannsensor.com
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6-Pin TO Sensor with

Integrated Signal
Conditioning

Datasheet HEIMANN Sensor Integrated Module TO-Case
Type HIS-Ax1-F8-14

Dimensions / Pin Assignment
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HEIMANN Sensor GmbH Product Specification:

Thermopile Sensor HMS Z11 F5.5

Author(s): W. Leneke, M. Simon | Rev.: R04/15.12.2008 Page 1 of 7

Specification Thermopile Sensor

Revision History

HMS Z11 F5.5
Part No. 1018

R 04

Author(s):

W. Leneke, M. Simon

Version |Date Remarks

R 01 29.08.2005 1. Draft of HEIMANN Sensor GmbH
R 02 27.02.2006 Update packing

R 03 30.08.2006 Update drawing

R 04 15.12.2008 Update drawing
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HEIMANN Sensor GmbH

Product Specification:
Thermopile Sensor HMS Z11 F5.5
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1. Purpose, Scope

The new thermopile infrared sensor from Heimann Sensor, comprising a new type CMOS
compatible sensor chip plus a thermistor reference chip, features good sensitivity, small
temperature coefficient of sensitivity as well as high reproducibility and reliability. The sensor
meets the requirements of the European Union RoHS (Regulation of Hazardous Substances)

Directive.

The sensor will be available in standard transistor outline packages in different sizes,
equipped with an IR transmitting filter window (transmission curve as shown below).

2. Absolute Maximum Ratings

Parameter Symbol Limits Units Conditions
Min Typ. Max
storage temperature -40 100 °C
operating temperature -20 100 °C

Spec_ThermopileSensor HMS-Z11-F5.5 R0O4.doc
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HEIMANN Sensor GmbH

Product Specification:
Thermopile Sensor HMS Z11 F5.5

Author(s): W. Leneke, M. Simon | Rev.: R 04 /15.12.2008 Page 3 of 7
3. General and electro-optical Parameter Thermopile
Parameter Symbol Limits Units Conditions

Min Typ. Max
element size 0.670.6 mm? absorbing area
field of view FOV 94 degree S?;{;A”tens'ty within FOV, see
resistance Rrs 69 86 112 kQ -40°C to 100°C
voltage response 9 11.5 16 | Vmm?W |Filter F5.5, 100°C,1Hz
voltage sensitivity Sy 25 35 45 V/W Filter F5.5, 100°C,1Hz
time constant T 6 10 ms
noise voltage VRwms 38 nVAHz |r.m.s., 25°C
detectivity D’ 5.6*10’ cmVHz/W | Filter F5.5, 100°C,1Hz
Insulation R 5 GO 10V, 25°C, 60% r.h., between
resistance s pin 1 or 2 and 4 (ground)
Field Of View
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Product Specification:
HEIMANN Sensor GmbH Thermopile Sensor HMS Z11 F5.5

Author(s): W. Leneke, M. Simon | Rev.: R04/15.12.2008 Page 4 of 7

4. General and Electrical Parameter Thermistor

Type Thermistor 100kQ
Parameter Symbol Limits Units | Conditions
Min Typ. | Max
resistance R 95 100 105 kQ 25°C
BETA-value B 3900 | 3940 | 3980 K 25°C/50°C
T/°C Rth_min / Ohm Rth_nom / Ohm Rth_max/
Ohm
-30 1557900 1655000 1753100
-25 1163320 1234000 1306680
-20 875826 928700 981974
-15 665010 704500 744190
-10 508730 538500 568370
-5 392108 414600 437292
0 304466 321700 338934
5 238072 251400 264728
10 187444 197800 208056
15 148568 156600 164632
20 118404 124800 131096
25 95000 100000 105000
30 76537 80630 84713
35 62032 65380 68738
40 50543 53310 56077
45 41386 43680 45984
50 34070 35980 37890
55 28174 29770 31366
60 23405 24750 26095
65 19536 20670 21804
70 16383 17340 18297
75 13788 14600 15422
80 11653 12350 13047
85 9890 10480 11080
90 8421 8930 9444
95 7197 7635 8076
100 6172 6551 6935
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5. Filter Characteristics

Filter F5.5

Parameter

Limits

Units | Conditions

Min

Typ

Max

average transmission 70

% | 7.5um to 13.5um

average transmission

1

% |visual to S5Suym

cut on 52

5.5

5.8

um [25°C

filter thickness

0.525

filter material

silicon coated

100

90
80 -

70

N

60 l
50

=
¥

30 -

Transmission [%]

20

10 J
R

10

12

14 16 18 20 22

Wavelength [um]
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Product Specification:
HEIMANN Sensor GmbH Thermopile Sensor HMS Z11 F5.5

Author(s): W. Leneke, M. Simon | Rev.: R 04 /15.12.2008 Page 6 of 7

6. Drawing and Pin Assignment

21843 (Hole for Optics) 0.55+005

N == |—

*7 0.85
0.4 max optical
™ distance

absorbing area 7.1£0.5
0.6x0.6 23531

?0.82 max
’_Q_‘
|
1

brazed pin

QTP
1 o—H_+—o2
Thermistor

3 4

7. Packing

The thermopile sensors HMS Z11 F5.5 are packed in ESD save plastic packing
tubes. Each packing tube contains 55 sensors and the tube ends are closed by soft
rubber plugs.

Two labels stick on each packing tube:

HMS Z11 F5.5 / 55pcs. HLN 06034/09
Sensor description / quantity / logo Lot number
4.6
g p— | 236.5%1

rO.éOtO.IO

!

2.8

e

Main dimensions of
packing tube

28
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Product Specification:
HEIMANN Sensor GmbH Thermopile Sensor HMS Z11 F5.5

Author(s): W. Leneke, M. Simon | Rev.: R04/15.12.2008 Page 7 of 7

8. General Directions for Further Processing

Stresses above the absolute maximum ratings may cause damages to the device.
The sensor can be damaged by electrostatic discharges. Please take appropriate
precautions for the handling.

Do not expose the sensors to aggressive detergents. Windows may be cleaned with
alcohol and cotton swab.

Wave soldering may be applied by a maximum temperature of 280°C for a dwell time
less than 10s. For hand soldering the maximum applicable temperature is 350 °C for
a dwell time less than 3s. The minimum distance between the housing body and the
liquid solder should be for 280°C at least 0.6mm and for 350°C at least 1.5mm. Avoid
heat exposure to the top and the window of the detector. Reflow soldering is not
recommended.

9. Liability

Important product or process changes require a customer release. Changes or
modifications at the product which haven't influence to the performance and/or quality
of the device haven't to be announced to the customers in advance. Customers are
requested to consult with Heimann Sensor representatives before the use of
Heimann Sensor products in special applications where failure or abnormal operation
may directly affect human lives or cause physical injury or property damage. The
company or their representatives will not be responsible for damage arising from
such use without prior approval.
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Datasheet HEIMANN Sensor Integrated Module HTIA

Features

The HEIMANN Sensor thermopile module is designed for the non-contact tfemperature
measurement of surfaces based on infrared radiation. A self-designed application
specific integrated circuit is used for the sensor signal processing. The module can be
supplied with or without internal compensation of the sensor-typical, physical-based

ambient temperature drift.

The HEIMANN Sensor thermopile module HTIA-type-To can be supplied for different
object temperature ranges characterized by the detectable object temperature ,To".
The “type” in the nomenclature describes the sizes, opftics and filter characteristics of

the different versions.

» Thermopile sensor with integrated ASIC for signal processing
» 2 analog outputs for thermopile and reference signal

» Simple linear reference function for external compensation
» Small size by COB technology

» Fast sensor response time of 5 msec
» Various optics and filter available

Characteristics
Parameter min/fyp/max unit condition
value

supply voltage 45..5..55 Vv VDD
supply current 1.14.2 mA without load

output voltage range 0.3..VDD-0.3 Vv

output resistance <10 Ohm |[f< ]100Hz

output load > 20 kOhm | for optimal operation
thermopile amplification 150 .. 5500

object temperature range | -30....+500 (1000) | °C dep. on meas.conditions
gradient temp. reference 10..15.. 16 mVy/°C /g;fgr function w/ 1.225V at
response time 4..5.10 ms t /T=63% . sensor

L Typ. lwp cut on 5.5 long wavelength pass

T

ransmission range (filter list) M| coptions)

operating temperature -401o 120 °C

HEIMANN Sensor GmbH
Grenzstr. 22
D-01109 Dresden

Contact / Customer Support
Phone 49 (0) 6123 60 50 30
Fax 49 (0) 6123 60 50 39

Internet
www.heimannsensor.com
mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA

Schematic

SENSOR MODULE

“ CEXT
— pa

~ASIC
Amplifier J Amplifier CDNN?CTDQ
gEEEESPILE ‘ D R 5q AOT ¢+ Dutput

Thermopile Sensor
] | |

Temp. Ref. Amplifier

V. S ‘,@ AOR + Dutput ‘
L Reference
‘ <—‘—|E VDD ¢+ Supply (V+)
T
- VSS : Supply (GND>

+ 5
| |
- g < X CM : Calibration
§ gzé = 59 SCLK © Serial Clock
L 56 oL J
Oooxu
connect description
AOR analog output — tfemperature reference (AORY) or voltage reference
(AORv) / digital input — instructions, addresses, data
V+ power supply — positive supply voltage
AOT analog output — object temperature related output voltage - AOTc

(amplified thermopile signal internal compensated by the temperature
reference) - AOTu (amplified thermopile signal) / digital output - data

V- power supply — negative supply voltage , ground

CM calibration mode - selection between analog and digital mode

SCLK serial clock input

device description

Cap CI1 optional ; connected to V+ and V-

Cap C2 | optional ; connected to CEXT - low pass filter for the output AOT

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0)6123 60 50 39 mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA
Sample Signal Characteristics Sensor Output AOT
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Datasheet HEIMANN Sensor Integrated Module HTIA

Application Hints - Temperature Calculation and Compensation

The HEIMANN Sensor integrated module HTIA consists of a fast response thermopile
sensor and an ASIC as specific integrated circuit for the signal processing and on chip
calibration.
The thermopile sensor converts the temperature radiation of an object surface to an
electrical signal (voltage) by thermocouples (Seebeck effect). The sensor output voltage
is related to the object temperature and emissivity (radiation) as well as to the sensor
chip temperature (housing temperature) and surrounding temperature (radiation) by the
following equation :

VS=K* ¢ *(TOn -TSn) at TA=TS

VS -> sensor output voltage

K -> constant apparatus factor

e -> object emissivity

TO -> object temperature

TA -> ambient (surrounding) femperature

TS -> sensor (housing) temperature

n -> exponent to describe the temperature dependency of the signal voltage

The equation is simplified by the hypothesis of equal ambient and sensor tfemperatures.
The exponent ,n" has the theoretical value of ,4" based on physical laws. But in the
application practice it is an empirically determined exponent value mostly in the range
of 3 .. 4. The knowledge of the housing temperature is necessary to get the right object
temperature from the sensor voltage.

Example of an Amplified Sensor Output Voltage Example of an Amplified Sensor Output Voltage
vs. Object Temperature Related to a Constant vs. Ambient Temperature Related to a Constant
Ambient Temperature Object Temperature
5 2,5

Constant Ambient Temperature
4 P pd

15 \‘
S 05 \\

w
L

n
L

Output Voltage AOTu
V

Output Voltage AOTu
{Vi

1 -0,5 ™\
— Constant Object Temperature \
0 : : : : 15 ;
0 20 40 60 80 100 0 20 40 60 80
Object Temperature { °C} Ambient Temperature { °C}
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Datasheet HEIMANN Sensor Integrated Module HTIA

Application Hints - Temperature Calculation and Compensation

The integrated sensor module HTIA is designed to detect the housing temperature and
to convert the temperature to a voltage.

By the multi-functionality of the integrated sensor module HTIA it is possible to use that
voltage for an internal (on chip) ambient temperature compensation which makes the
output voltage of the sensor module widely independent from ambient temperature
variations within a range of about 40° C. The achievable accuracy is shown in the
picture.

2
typical output signal drift at 100degC object temperature
for optimized internal compensation

1 |
5)
[@)]
(0]
S 0 -
>
[0
Q
g 11
IS
(0]
|_

_2 ‘g \

'3 T T T T T T

-20 0 20 40 60 80 100 120
Ambient Temperature [degC]

For higher accuracy requirements the multi-functional sensor module can output the
amplified and calibrated sensor voltage separated from the linear on-chip temperature
reference voltage. With it the ambient temperature compensation can be simply done
combined with the object temperature calculation by the external microcontroller used
in most applications. The following equations and procedures can be used for the
calculation of the object tfemperature independent from the ambient temperature with
sufficient accuracy for most applications.

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA

Application Hints - Temperature Calculation and Compensation

Base Function

Vobj (V): sensor object voltage

K: constant apparatus factor -> test certificate
e . emissivity of the object

Tobj (K): object temperature (Kelvin)

Tamb (K): sensor (ambient) temperature (Kelvin); The equation is simplified by the
hypothesis of equal ambient Tamb and sensor temperatures Ts.

n: exponent, empirically determined, in sensor practice mostly in the range 3
to 4 -> test certificate

Tk ox|Tn _n
I/obj =K~>¢ ( obj amb)
Tamb=Tsensor

Experimental Determined Factors

In a first approximation the constant factor *K* and exponent "n” based on the
Heimann Sensor measuring data can be used. In most cases an exponent of 4 is
sufficient for the required temperature tolerance, which simplifies the calculation.
The verification of the values is recommended by an application test.

_ Vo
* _8*( g —T”)

obj s

Function for Object Temperature Calculation with Temperature Compensation

VOb] n
T, =1—2+T
obj * s
K~*e¢
The uncompensated sensor output voltage V(AOTuU), measured at the output ACT, is

containing the object signal value Vobj and the reference voltage Vref:
Vobj = V{AOTu} - Vref
HEIMANN Sensor GmbH  Contact / Customer Support Internet

Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA
Application Hints - Temperature Calculation and Compensation

Internal temperature gradients generate additional offset voltages Voffs depending on
application influences :
Vobj = V{AOTu} - Vref + Voffs

The temperature generated offset can be determined by an output signal test at Tobj =
Tamb.
Calculation of the ambient (sensor) tfemperature using the sensor output AOR :

Ts = 1/8; * (V{AORt} - V{AORI@25}) + 298.15K

Ts: sensor temperature

S; (V/K): temperature sensitivity of the internal temperature reference
-> test certificate

V{AORt} (V): measured tfemperature output voltage at output AOR

V{AORt@25}(V):  temperature output voltage at 25° C (298.15K)
-> test certificate

For first tests the object temperature calculation can be done by the mentioned
calculation procedure using an application factor and exponent derived from the
Heimann Sensor sample data and based on Heimann Sensor test equipment.

All fest data are typical related to a defined emissivity of 100%. The emissivity variation
can be considered by the factor e.

Another ways for the object temperature calculation with ambient temperature
compensation can be performed using look-up tables or polynomial regression
equations.

But by the large number of physical affects influencing the non-contact tfemperature
measurement, it is difficult to have the best initial adjustment for the different
applications. In detail the measuring is influenced by the object emissivity and its
variation, optical rafios (field of view, object size, measuring distances), the ambient and
object temperature ranges, the adjustment of the ambient femperature compensation
as well as unstable (dynamic) ambient temperature conditions. For that reason the
object and ambient temperature to output voltage relation needs to be measured on
application conditions.

For most applications an optimized solution can be found and fixed for a serial
production. Don't hesitate to contact HEIMANN Sensor for support to use our long-time
experience in infrared sensors and sensor modules.
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D-01109 Dresden Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA
Application Hints - Handling

Thermal stress to the sensor module can cause temporary measuring deviations. That
deviations are generated by internal temperature differences in the sensor package.
The sensor detects the temperature differences until the system is thermal stabilized.
Recommended measures to reduce the influence of temperature stress to the output
signal are

- to fix the sensor module at the printed circuit board only

- fo thermal isolate the sensor package to the environment

- to place the sensor chip far from parasitic thermal sources

Stresses above the absolute maximum ratings may cause damages to the device.
Precautions should be taken to avoid voltages 0.3V beyond the supply voltages to all
inputs and outputs, which may result in latch-up effects (low impedance state with
excessive currents). A limitation of the input current to maximum 5mA can avoid latch-
up effects.

The allowed duration of output short circuits are indefinite. Continuous short-circuits to
ground might cause permanent damage to the device.

Reversed polarity of power supply may result in a destroyed unit.
Do not expose the sensors to aggressive detergents.
Windows may be cleaned with alcohol and cotfton swab.

Capacitive loads which are applied directly to the outputs reduce the loop stability

margin. A resistive isolation should be used If larger load capacitances must be driven.

The module can be damaged by electrostatic discharges. Please take appropriate
precautions for the handling._

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com
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Datasheet HEIMANN Sensor Integrated Module HTIA

Ordering Information

The sensor modules can be ordered by the following nomenclature :
HTIA-"type”+”U” or "C"-To .e.g. HTIA-DU-100

HTIA -> HEIMANN Sensor thermopile module with integrated circuit and analog outputs
type -> letter describing the size and optics according to the datasheet

“U” or "C” ->stands for separated or internal compensated output voltage AOT

To ->maximum object temperature describing the amplification adjustment

The long wavelength pass filter with 5.5um cut on is used as standard filter type for all
types.

Please give following information :

e Object and ambient temperature ranges

e object (surface) emissivity

e required tfemperature accuracy and resolution

e required optics (field of view or object size and measuring distance)

¢ special environmental conditions

e requested speed of response

o different filter fransmission

Don’t hesitate to contact us , if the sensor modules show problems in your special
application.

Liability Information

Changes or modifications at the product which haven't influence to the
performance and/or quality of the device haven't to be announced to the
customers in advance.

Customers are requested to consult with Heimann Sensor representatives before
the use of Heimann Sensor products in special applications where failure or
abnormal operation may directly affect human lives or cause physical injury or
property damage. The company or their representatives will not be responsible for
damage arising from such use without prior approval.

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com
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1. Purpose, Scope

The new thermopile infrared sensor from Heimann Sensor, comprising a new type CMOS
compatible sensor chip plus a thermistor reference chip, features good sensitivity, small
temperature coefficient of sensitivity as well as high reproducibility and reliability. The sensor
meets the requirements of the European Union RoHS (Regulation of Hazardous Substances)
Directive.

The sensor will be available in a standard transistor outline package, equipped with an IR
transmitting filter window (transmission curve as shown below).

2. Absolute Maximum Ratings

Parameter Symbol Limits Units Conditions

Min|  Typ. Max

storage temperature -40 185 °C

operating temperature -20 180 °C

3. General and Electrical Parameter Thermopile

Parameter Symbol Limits Units Conditions
Min Typ. Max

filling gas dry nitrogen
element size 0.6*0.6 mm? absorbing area
field of view 75 degree
resistance Rts 69 86 112 kQ -40°C to 185°C

. Filter F8—14 um,
signal voltage Vs 600 A% Tes 100°C, f = 4.5 Hz
time constant T 15 ms 90
noise voltage Vaus 38 nVAHz |r.m.s., 25°C
detectivity D’ 2.9*10’ cmVHz/W | Filter F8=14 um
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4. Filter Characteristics

Filter F8-14

Parameter Limits Units | Conditions

Min Typ Max
average transmission 75 % |9um to 13um
average transmission 1 % | visual to pass, pass to 20um
half power point on 7.8 8 8.2 um |25°C
Half power point off 13.5 14 14.5 um |25°C
filter thickness 0.525
filter material coated silicon

Typical Transmission 8um to 14um Filter
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5. Drawing and Pin Assighment
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6. General Directions for Further Processing

Stresses above the absolute maximum ratings may cause damages to the device.
The sensor can be damaged by electrostatic discharges. Please take appropriate
precautions for the handling.

Do not expose the sensors to aggressive detergents. Windows may be cleaned with
alcohol and cotton swab.

For hand soldering the maximum applicable temperature is 215°C for a dwell time
less than 10s.

Any temperature above 215°C will lead to an irreversible damage of the
thermopile sensor.

Avoid heat exposure to the top and the window of the detector. Reflow and wave
soldering is not recommended.

7. Liability

Important product or process changes require a customer release. Changes or
modifications at the product which haven't influence to the performance and/or quality
of the device haven't to be announced to the customers in advance. Customers are
requested to consult with Heimann Sensor representatives before the use of
Heimann Sensor products in special applications where failure or abnormal operation
may directly affect human lives or cause physical injury or property damage. The
company or their representatives will not be responsible for damage arising from
such use without prior approval.
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1. Purpose, Scope

The new thermopile infrared sensor from Heimann Sensor, comprising a new type CMOS
compatible sensor chip plus a thermistor reference chip, features good sensitivity, small
temperature coefficient of sensitivity as well as high reproducibility and reliability.

The sensor will be available in standard transistor outline packages in different sizes,
equipped with an IR transmitting filter window (transmission curve as shown below).

2. Absolute Maximum Ratings

Parameter Symbol Limits Units Conditions
Min Typ. Max
storage temperature -40 120 °C
operating temperature -20 120 °C
3. General and Electrical Parameter Thermopile
Parameter Symbol Limits Units Conditions
Min Typ. Max

element size 1.2%1.2 mm? absorbing area
resistance Rrp 69 84 112 kQ -40°C to 100°C
TC of resistance 0.02 Y%I/K 25°C
signal voltage Vs 60 9 | 115 nY; sHeGilTs er:mﬁ:eln R ngrie
channel 3.9 6V, 3Hz, distance 15mm
signal voltage Vs 95 | 120 | 145 MY sH:th r‘1‘|g1§:e|n R c;::tuerscte
channel 4.26 6V, 3Hz, distance 15mm
noise voltage VRuvs 37 nV/NHz |r.m.s., 25°C
time constant T 10 13 ms
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4. General and Electrical Parameter Thermistor

Type Thermistor 100kQ
Parameter Symbol Limits Units | Conditions
Min Typ. | Max
resistance Rty 95 100 105 kQ 25°C
BETA-value B 3900 | 3940 | 3980 K 25°C/50°C
T/°C Rth_min/Ohm | Rth_nom/Ohm | Rth_max/Ohm
-30 1557900 1655000 1753100
-25 1163320 1234000 1306680
-20 875826 928700 981974
-15 665010 704500 744190
-10 508730 538500 568370
-5 392108 414600 437292
0 304466 321700 338934
5 238072 251400 264728
10 187444 197800 208056
15 148568 156600 164632
20 118404 124800 131096
25 95000 100000 105000
30 76537 80630 84713
35 62032 65380 68738
40 50543 53310 56077
45 41386 43680 45984
50 34070 35980 37890
55 28174 29770 31366
60 23405 24750 26095
65 19536 20670 21804
70 16383 17340 18297
75 13788 14600 15422
80 11653 12350 13047
85 9890 10480 11080
90 8421 8930 9444
95 7197 7635 8076
100 6172 6551 6935
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5. Filter Characteristics

Filter F3.91
Parameter Limits Units | Conditions
Min Typ. Max

Center wavelength

(CWL) 3.87 3.91 3.95 um

Half power bandwidth

(HPB) 70 90 110 nm

HPB/CWL 2.3 %

Peak transmittance 76 %

Blocking Taverage < 0.1% % |from UV to band pass
Toeak < 1% % |from UV to band pass
Toeak < 1% % from band pass to 12um

Filter F4.26
Parameter Limits Units | Conditions
Min Typ. Max

Center wavelength 4.05 4.26 451 um

(CWL)

Half power bandwidth

(HPB) 160 180 200 nm

HPB/CWL 4.2 %

Peak transmittance 73 %

Blocking Taverage < 0.1% % from UV to band pass
Toeak < 1% % from UV to band pass
Toeak < 1% % from band pass to 12um
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6. Drawing and Pin Assignment
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7. Liability

Changes or modifications at the product which haven't influence to the performance
and/or quality of the device haven't to be announced to the customers in advance.

Bottom View

4.26—Filter

Customers are requested to consult with Heimann Sensor representatives before the

use of Heimann Sensor products in special applications where failure or abnormal

operation may directly affect human lives or cause physical injury or property

damage. The company or their representatives will not be responsible for damage

arising from such use without prior approval.
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1. Purpose, Scope

The new thermopile infrared sensor from Heimann Sensor, comprising a new type CMOS
compatible sensor chip plus a thermistor reference chip, features good sensitivity, small
temperature coefficient of sensitivity as well as high reproducibility and reliability. The sensor
meets the requirements of the European Union RoHS (Regulation of Hazardous Substances)
Directive.

The sensor will be available in a standard transistor outline package, equipped with an IR
transmitting filter window (transmission curve as shown below).

2. Absolute Maximum Ratings

Parameter Symbol Limits Units Conditions

Min |  Typ. Max

storage temperature -40 185 °C

operating temperature -20 180 °C

3. General and Electrical Parameter Thermopile

Parameter Symbol Limits Units Conditions
Min Typ. Max

filling gas dry nitrogen
element size 0.6*0.6 mm? absorbing area
field of view 75 degree
resistance Rts 69 86 112 kQ -40°C to 185°C

. Filter F8—14 pum,
signal voltage Vs 600 Y% Tes 100°C, f = 4.5 Hz
time constant T 15 ms t90
noise voltage Vaus 38 nVAHz |r.m.s., 25°C
detectivity D’ 2.9*10’ cmVHz/W | Filter F8—14 um
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4. Filter Characteristics

Filter F8-14

Parameter Limits Units | Conditions

Min Typ Max
average transmission 75 % |9um to 13um
average transmission 1 % | visual to pass, pass to 20um
half power point on 7.8 8 8.2 pum [25°C
Half power point off 13.5 14 14.5 um |25°C
filter thickness 0.525
filter material coated silicon

Typical Transmission 8um to 14um Filter
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5. Drawing and Pin Assighment
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6. General Directions for Further Processing

Stresses above the absolute maximum ratings may cause damages to the device.
The sensor can be damaged by electrostatic discharges. Please take appropriate
precautions for the handling.

Do not expose the sensors to aggressive detergents. Windows may be cleaned with
alcohol and cotton swab.

For hand soldering the maximum applicable temperature is 215°C for a dwell time
less than 10s.

Any temperature above 215°C will lead to an irreversible damage of the
thermopile sensor.

Avoid heat exposure to the top and the window of the detector. Reflow and wave
soldering is not recommended.

7. Liability

Important product or process changes require a customer release. Changes or
modifications at the product which haven't influence to the performance and/or quality
of the device haven't to be announced to the customers in advance. Customers are
requested to consult with Heimann Sensor representatives before the use of
Heimann Sensor products in special applications where failure or abnormal operation
may directly affect human lives or cause physical injury or property damage. The
company or their representatives will not be responsible for damage arising from
such use without prior approval.
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