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Thermal Images with 32x31 Array Modules

a) Person detection:
32x31 Array with high performance (multi lens optics)
— difference 1...5 is only various false colour modes of quick start kit:

b) Person detection - Low cost option: 32x31 Array with single Ge lens f= 7 mm
- Colour mode is same as Number 2 with multi lens
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Quick Start Application Set

For thermal imaging and easy application of our arrays we designed an evaluating processor unit in a modular metal case
for better handling. The module’s field of view depends on housing, the built-in lens and can be varied on demand.

The object temperature range can be easily changed by software.

The digital data stream is transferred from the module to the PCB via SPI and contains the signal voltages of the elements,
the offset of the amplifiers and the ambient temperature information of the module. The analogous data stream contains
the same information and can be sampled by an external ADC. The microcontroller processes the data and communicates
via Ethernet/UDP to a PC. On PC side the data stream is logged and visualized with a Graphical User Interface. The given
software allows you to start your measurements and testing almost immediately.

Applications

* Person detection

* Fire detection

* Hotspot detection

» Energy management

* Security cameras

* Industrial process control
« Air condition control

* Out of position

Benefit

* Low cost TO8/TO39 housing
» Low power consumption

* Short time constant

* High sensitivity of the system
* No need for shutter and thermal stabilization

Features:

* Communications via RJ45/Ethernet/UDP
* False color images with auto scaling

« Selectable frame rate

* Data log mode

* Contrast adjustment

* Interpolation

* Temperature display

 Several lenses for different field of view

Included in delivery:

* Array module

+» Cable interface

* AC adapter (100V~ ... 240V~)
* Tripod

* Software

Module dimension:
* Diameter 28 mm; length approx. 55 mm (length depends on chosen lens)

HEIMANN Sensor GmbH Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden, Germany Fax 49 (0) 6123 60 50 39 e-mail: info@heimannsensor.com
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Heimann Sensor ArraySoft
Graphical User Interface for HTPA Modules and Application sets

The HTPA application set comes with our comprehensive Graphical User Interface (GUI) “ArraySoft” which provides a lot

of features and is constantly updated. It can be used instantl
our application sets. Furthermore, it is possible to use it
transceiver to the RS232 interface of your PC.

[l Heimann Sensor ArraySoft v, 0.91 beta
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« 7 false color scales

« Auto and manual scaling (7 scaling modes)
« Temperature and voltage mode

« Data streaming into files

« AVI export

« Interpolation mode

« Complete control of the device

* Multiple devices can be controlled

« The data stream of 4 devices can be displayed at the same time
 Histogram

« Selectable temperature or voltage profile

HEIMANN Sensor GmbH Contact / Customer Su
Grenzstr. 22 Phone 49 (0) 6123
D-01109 Dresden, Germany Fax 49 (0) 6123

* Minimum and Maximum Temperature / Voltage info

« Suitable for all HTPA types (8x8 to 64x62)

» Frames per second indicator

« Alignment for offset corrected frames

» Temperatures in Kelvin or degree Celsius

* IR-Frame can be mirrored in both axis

« Single Pixel information accessible

» Temperature calculation with the respect to object emissivity

* Screenshot ability (JPG or ASCII data)

» Recorded data streams can be played in selectable speed
->Make your own “thermal movie”

Internet
www.heimannsensor.com
e-mail: info@heimannsensor.com
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HTPA Modules

For easy development of thermal imaging, hotspot detection, person detection and other thermo graphical devices our
calibrated modules are the ideal solution. We provide them for all the HTPA types (8x8, 16x16, 32x31 and 64x62). The
module’s field of view depends on the optics and can be varied on demand.

Furthermore, we offer three different interfaces: UDP, UART and SPI. Which interface should be chosen, depends on the
needs of the customer. For example, the UDP module is ready to plug via a CAT5 cable to network and can be controlled
via a customized software or the Heimann Sensor HTPA ArraySoft. The UART module is the ideal solution for embedding
the module i.e. in handheld devices. Limitations of the UART interface are the limited MCLK frequency of max. 2.2 MHz. It
is possible to connect the UART module to a standard RS232 transceiver and to use it with the Heimann GUI (Graphical
User Interface). If the customer wants to connect more than one module (or a module with MCLK > 2.2 MHz) to a
microcontroller, the SPI interface should be chosen. For the SPI version there is our SDK available, which also transfers
the fetched SPI data to the GUI via Ethernet.

It is possible to build customer specific optics, as well as to use customer specific measurement ranges for calibration.

Module dimension:
* UDP Module: Diameter 26mm

(circular PCB, rectangular PCB will be available soon)
* SPI/ UART Module: 28x35 mm?

Benefit:
» Different optics available
* Calibrated, ready to assemble

SPI Module SDK

Since the controlling of the HTPA SPI module is much more complicated than the other versions, we offer a SDK (Software
Development Kit) for this module type. The SDK was designed to do all the necessary settings of the module, fetch single
frames and data streams and forward them via UDP to the GUI. The program running on the SDK is open source and is
delivered with the SDK. For development a programming tool from Microchip Technology is required (not included) as well
as the MPLAB IDE (downloadable free of charge at www.microchip.com). The SDK has several test pads and LED’s for
easy debugging. Furthermore, it is equipped with a 128kbit EEPROM. The circuitry of the SDK PCB is supplied, too.

Benefits:

* Fast development

* Workspace and circuitry can be easily
adapted for the control of several modules

* Fully compatible designed to Heimanns GUI

Disclaimer: MPLAB IDE is a registered trade mark of Microchip Technology Inc.

HEIMANN Sensor GmbH Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden, Germany Fax 49 (0) 6123 60 50 39 e-mail: info@heimannsensor.com
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HTPA Series Standard Optics

Heimann Sensor offers several kind of standard optics. We offer high performance dual
germanium lens optics, as well as low cost uncoated, single silicon lenses. Naturally, it is
possible to create new solutions, which fit to the individual needs of the customer.

Possible Combinations

Lens HTPAB8x8 TO39 [HTPA8x8 TO8 [HTPA16x16 JHT PA32x31 [HTPA64x62 |Remarks
L3 X X X - - f/<1.0 Ge
L4 - X X X X f/<1.0 Ge
L5.5 X - - - - /1.0 Si
L7/0.7 - X X X X f/<1.0 Ge
L7/1.0 X - - - - /0.98 Ge
L10/0.8 - X X X X /0.8 Dual Ge
L10/1.0 - X X X X /1.0 Dual Ge
Resulting Field of View []

Lens HTPA8x8 HTPA16x16 |HTPA32x31]HTPAG4x62

L3 43.6 60.8 - -

L4 33.4 47.5 82.7 82.7

L5.5 24.6 - - -

L7 19.5 28.2 53.4 53.4

L10 13.7 20.0 38.8 38.8

The FOV can be easily calculated, according to the ray law:
1 FOV =2-arctan Nevwrow P
2-f

f= focal length of the lens
P=Pitch of the sensitive elements

Ncorrow=Number of elements in Column or Row, depending if
the FOV in horizontal or vertical direction should be
calculated

Likewise, if the FOV is given, the needed focal length can be
calculated by:

f: NC()I/RDW.P

HEIMANN Sensor GmbH

Grenzstr. 22

D-01109 Dresden, Germany

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

Phone
Fax

2'tan(FOVj
2

Internet

www.heimannsensor.com
e-mail: info@heimannsensor.com
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HTPA 8x8, 16x16, 32x31, 64x62
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Thermopil

e Array with Ge-Lens

Heimann offers world new fully monolithic thermopile sensor arrays. This allows the measurement of temperature
distribution of the environment, where very high resolutions are not necessary, such as person detection, surveillance of
temperature critical surfaces, hotspot or fire detection, energy management and security applications. Other applications
can be found in industrial process control and air condition control.
The benefits of this technology are low costs, the very small power consumption, small size, as well as the high sensitivity
of the system. The larger arrays fit in a TO8 can and the 8x8 array even in a TO39 housing, which provides small
dimensions and a reliable mechanical ass:

HTPA 32x31 L10 / HTPA 64x62 L10
Principal Schematic: HTPA 8x8 L7 TO39 X X
(single Ge-Lens, f=7mm) (dual lens, f=10mm, f/# 1.0 or 0.8)
54 b5 D6 p7 P8 29 L. [N VDDVDDA __- gfgﬁ__
= 6 |17 |18 |19 |20 |21 |52 |23 365
5 8 |@ |id |BU a2 |63 |14 |48
E 3 @0.4
S [1] 1 2 3 4 5 [ 7
= ©5.84 — Se-L
- 9.1 Soharic
SR SO S S T Y g G
—r - 12,5
i (I i P i i - 8.0 - : ] i 1
2 : F o I
T T 7 I 08.8 o ] -
S MUX1 " | @ 2.5 L=
I % oo 1 ‘
- Amp £ aa. 5
E ) mu.:'i.’ T
ADC Output Buffer o HTPA32x31L7 (single Ge-Lens, f=7mm) Bottom
o Sideview Top
MXZADR D16,75+0.1
- Control Unit - -
CLK1MHz - valld_Sample Germanium
Control Register P
POR_N . ‘!
; 3 .1.:-.r ace ; 5‘;! :i
) S 1
- W55 VS5A
SDATA CLK CON
The built-in lens can be varied = - 2158 -
(f =3mm, 4mm, 7mm or 10mm). @0.450.00 o
I HTPA series parameter overview g
Parameter HTPA8x8 HTPA16x16 HTPA32x31 HTPA64x62 |Unit =
Technology n-poly/p-poly Si | n-poly/p-poly Si | n-poly/p-poly Si| n-poly/p-poly Si 2
Sensitivity (without optics/filter) approx. 60 approx. 40 approx. 40 250...1500 |V/W %
NETD @1Hz and 100C <0.1 0,1 0,1 TBD K 3
Total noise 70 50 50 50 nV/sqrt(Hz) o
Pixel time constant <4 <4 <4 5...80 ms é
Internal ADC 12 12 / / bit -
Interface type SPI SPI SPI SPI 2
Analogous Out Yes Yes Yes Yes g
2 Point selectable gains 2640/7920x 2640/7920x 2640/7920x 2640/7920x 3
Pitch 300 220 220 110 um 8
Absorber size 220x220 150x150 150x150 60x60 pm?2 '8
Frames per second 70 20 >20 approx. 5-10 |Hz =
Supply voltage 5 5 5 5 \%
Sensitive Elements 64 256 992 3968
HEIMANN Sensor GmbH Contact / Customer Support Internet

Grenzstr. 22
D-01109 Dresden, Germany

Phone
Fax

49 (0) 6123 60 50 30
49 (0) 6123 60 50 39

www.heimannsensor.com
e-mail: info@heimannsensor.com



Specifications for Thermopilearrays
HTPA8x8, HTPA16x16 and HTPA32x31

Rev.7:2009.10.02 Fg

Principal Schematic for HTPA16x16:
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HEIMANN Sensor GmbH  Contact / Customer Support Internet

Grenzstr. 22 Phone 49 (0) 6123 60 50 30

D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39
1-

www.heimannsensor.com
mail: info@heimannsensor.com




Specifications for Thermopilearrays
HTPA8x8, HTPA16x16 and HTPA32x31

Rev.7: 2009.10.02 Fg

Principal Schematic for HTPA32x31:

HEIMANN
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HEIMANN Sensor GmbH  Contact / Customer Support Internet

Grenzstr. 22

D-01109 Dresden / Germany  Fax 49 (0) 6123 6

Phone 49 (0) 6123 60 50 30
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www.heimannsensor.com

mail: info@heimannsensor.com



Specifications for Thermopilearrays
HTPA8x8, HTPA16x16 and HTPA32x31

Rev.7: 2009.10.02 Fg

Pin Assignment in TOS for 8x8:

HEIMANN

Sensor

HEIMANN SENSOR GMBHN

Connect all reference voltages via

100 nF capacitors to VSS.
Pin Assignment 8x8
Pin Name Description Type
1 VSS | Negative power supply voltage Power
2 CONT | Control Pin for SPI Digital Input
3 OUT_A | Analog Output Analog Output
4 VCM_C | Common mode voltage Reference Voltage*
5 VCM_OUT | Common mode voltage Reference Voltage*
6 VREF_N | Negative reference voltage for ADC Reference Voltage*
7 VREF _P | Positive reference voltage for ADC Reference Voltage*
8| VREF_1225V | 1.225V reference voltage Reference Voltage*
9 AGND | Analog ground for ADC Reference Voltage*
10 VDDA | Positive power supply voltage Power
11 VDD | Positive power supply voltage Power
12 POR_N | Power on reset, negatived Digital Input
13| CLK_IMHZ | Master clock Digital Input
14 VSAM | Valid sample Digital Output
15 SCLK_IO | Clock input/output for SPI Digital Input/Output
16 DATA_IO | Data input/output for SPI Digital Input/Output

*) Connect via 100 nF to VSS

HEIMANN Sensor GmbH  Contact / Customer Support

Grenzstr. 22

Phone 49 (0) 6123 60 50 30

D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39

_3-

Internet

www.heimannsensor.com

mail: info@heimannsensor.com



Specifications for Thermopilearrays
HTPA8x8, HTPA16x16 and HTPA32x31

Rev.7: 2009.10.02 Fg

Pin Assignment in TOS for 16x16:

HEIMANN
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Connect all reference voltages via

100 nF capacitors to VSS.
Pin Assignment 16x16
Pin Name Description Type
1 VREF_N | negative reference voltage for ADC | Reference Voltage™*
2 VREF_P | positive reference voltage for ADC | Reference Voltage*
3 AGND | analog ground for ADC Reference Voltage*
4 OUT_A | Analog Output Analog Output
5 VCM_OUT | common mode voltage Reference Voltage*
6 VCM_C | common mode voltage Reference Voltage*
7] VREF_1225V | 1.225V reference voltage Reference Voltage*
8| VDD/VDDA | positive power supply voltage Power
9 VSAM | valid sample Digital Output
10 SCLK_IO | clock input/output for SPI Digital Input/Output
11| CLK_1MHZ | master clock Digital Input
12 POR_N | power on reset, negatived Digital Input
13 SBY | Standby Digital Input
14 VSS | negative power supply voltage Power
15 DATA_IO [ data input/output for SPI Digital Input/Output
16 CONT | Control Pin for SPI Digital Input

*) Connect via 100 nF to VSS

HEIMANN Sensor GmbH  Contact / Customer Support

Grenzstr. 22

Phone 49 (0) 6123 60 50 30

D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39

4.

Internet
www.heimannsensor.com

mail: info@heimannsensor.com



Specifications for Thermopilearrays

HTPAS8x8, HTPA16x16 and HTPA32x31

Rev.7: 2009.10.02 Fg

Pin Assignment in TOS for 32x31:

Bottom

11 12 r
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— Connect all reference voltages via 100 nF

capacitors to VSS.

Pin Assignment 32x31
Pin | Name Description Type
1 CLK_1MHZ | master clock Digital Input
2 SCLK_IO | clock input/output for SPI Digital Input/Output **
3 SBY | Standby Digital Input***
4 VSAM | valid sample Digital Output
5 DATA_IO | data input/output for SPI Digital Input/Output **
6 OUT_A2 | Analog Output Analog Output
7 VCM_C | common mode voltage Reference Voltage*
8| VREF_1225V | 1.225V reference voltage Reference Voltage*
9 OUT_ATI | Analog Output Analog Output
10 VSS | negative power supply voltage Power
11 VDD | positive power supply voltage Power
12 CONT | Control Pin for SPI Digital Input
*) Connect via 100 nF to VSS
*#*)  The HTPA32x31 has no ADC, but the valid sample cycle number is delivered.
*#*%)  Connect to VSS or NC.

HEIMANN Sensor GmbH  Contact / Customer Support
Phone 49 (0) 6123 60 50 30

Grenzstr. 22
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39
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Outer Dimensions:

HTPA8x8/HTPA16x16 with Ge-Lens L=7mm

Bottom 5 i
Sideview Top 5.72
@16.75%0.1 1.905
i Germanlum /2$§$
Ny
. & e\
S T A & =
E | | I e i
T ! Db
T [N e
IR | owgms
i @13.5%0.1
@315.6+0.1
@0.45+0.04 @16.8+0.1
HTPA8x8/HTPA16x16 with Ge-Lens L=4mm
Bottom
Sideview 2?;
13,88 1.23)05
o @11 i
&3
Sl | ]
2~ | 24l
: [T

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

HTPA8x8/HTPA16x16 with Ge-Lens L=3mm

Bottom
Sideview —2 .
?15.18 2
?13.88
|
a| o o = :
HTPA32x31 with Ge-Lens L=7mm
Bottom
Sideview Top JrL
#16.750.1
i Germanium
o } ‘ \\\
5 & | t |\ E:
ol S | 4 =
: | v E
‘ ‘
H | H H w
H m H H @12.7+0.1 @15.4 s
i @13.5%0.1 16
#15.620.1 016.8
90.45+0,04 @16.8+0.1
HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com

-7-



Specifications for Thermopilearrays
HTPA8x8, HTPA16x16 and HTPA32x31

Rev.7:2009.10.02 Fg

Internal Register Map 8x8 and 16x16:
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Num Name Function Default Notes

0 R Reset 0 In case of 1, the mux pixel counter
is reset. ASIC stays in reset.

1 OPCTLL Operating point control low | 1 00: Analog operating point is at
start of AD-range, only positive
signals are convertible
01: Analog operating point is in the
middle of AD-range, positive and
negative signals are convertible
11: Analog operating point is at
end of AD-range, only negative
signals are convertible

2 OPCTLH Operating point  control | 0 10=01

high

3 MAO Multiplexer address O 0 -not used- write '0' to this location

4 MA1 Multiplexer address 1 0 -not used- write '0' to this location

5 MA2 Multiplexer address 2 0 -not used- write '0' to this location

6 MA3 Multiplexer address 3 0 -not used- write '0' to this location

7 MA4 Multiplexer address 4 0 -not used- write '0' to this location

8 MAS5 Multiplexer address 5 0 -not used- write '0' to this location

9 MAG6 Multiplexer address 6 0 -not used- write '0' to this location

10 AIM Automatic increment mode | 1 1 : auto increment mode
0: manual mode (not used)

11 AMPL Amplification high bit 0 0: low amplification
1: high amplification

12 spare 0 -not used- write '0' to this location

13 spare 0 -not used- write '0' to this location

14 spare 0 -not used- write '0' to this location

15 BDUR Break Duration 0 0: 64clks of MCLK

1: 32clks of MCLK

HEIMANN Sensor GmbH  Contact / Customer Support
Phone 49 (0) 6123 60 50 30
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39

Grenzstr. 22
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Internal Register Map 32x31:
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Num Name Function Default Notes
0 R Reset 0 In case of 1, the mux pixel counter

is reset. ASIC stays in reset.
1 spare 1 -not used- write '1" to this location
2 spare 0 -not used- write '0' to this location
3 MAO Multiplexer address 0 0 -not used- write '0' to this location
4 MAI Multiplexer address 1 0 -not used- write '0' to this location
5 MA2 Multiplexer address 2 0 -not used- write '0' to this location
6 MA3 Multiplexer address 3 0 -not used- write '0' to this location
7 MA4 Multiplexer address 4 0 -not used- write '0' to this location
8 MAS5 Multiplexer address 5 0 -not used- write '0' to this location
9 MAG6 Multiplexer address 6 0 -not used- write '0' to this location
10 AIM Automatic increment mode | 1 1 : auto increment mode

0: manual mode (not used)
11 AMPL Amplification high bit 0 0: low amplification

1: high amplification
12 spare 0 -not used- write '0' to this location
13 spare 0 -not used- write '0' to this location
14 spare 0 -not used- write '0' to this location
15 BDUR Break Duration 0 0: 64clks of MCLK

1: 32clks of MCLK

HEIMANN Sensor GmbH  Contact / Customer Support
Phone 49 (0) 6123 60 50 30
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39

Grenzstr. 22
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Characteristics:

Common Specifications:

e Number of Thermocouples 80

e Technology n-poly/p-poly Si

e FElement Resistance approx. 80 kOhms

e Sensitivity approx. 60 V/W without optics and filter
e Thermal Pixeltime constant <4 ms

e MUX preamplifier noise approx. 30 nV/ JHz

e Digital Interface SPI

¢ Analog Output Yes

e 2 point selectable Gains 2640x /7920 x

Array-depending Specifications:
8x8 elements:

e Pitch 300 um 16x16 elements:

e Absorber size 220 pm e Pitch 220 um

e Max. Framerate 66,8 Hz e Absorber size 150 um

(without Averaging) e Max. Framerate 17,7 Hz

e 4 internal Amps + MUX (without Averaging)

e 04 sensitive elements e Qinternal Amps + MUX

e Internal ADC 12 bit e 256 sensitive elements

e Internal ADC 12 bit

FOV(L=3mm)= 44 deg
FOV(L=4mm)= 33 deg FOV(L=3mm)= 61 deg
FOV(L=7mm)= 20 deg FOV(L=4mm)= 48 deg

FOV(L=7mm)= 28 deg

32x31 elements:

e Pitch 220 pm
e Absorber size 150 um
e Max. Framerate 9,1 Hz *

(without Averaging)
e 16 internal Amps + MUX
e 992 sensitive elements
¢ Internal ADC none
FOV(L=7mm)= 53 x 52 deg

L equals the focal length of the lens.

*) Framerates up to approx. 20 Hz are possible, but not approved yet.

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

Absolute Maximum Ratings:
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Parameter Symbol Condition MIN. | TYP.| MAX. Unit
Supply Voltage Vee 05 6 v
Voltage at All inputs and
outputs Vio -0.5 Veet0.5 \Y%
Storage Temperature TSTG 230 125 Deg C
Operating Conditions:

Parameter Symbol Condition MIN. | TYP.| MAX. Unit
Supply Voltage Vee 45 55 \V
Operation Temperature T, 0 35 Deg. C
ESD-Protection

Human body model
1.5 kv
100pF + 1k50hm

Electrical Characteristics

Parameter Symbol Condition MIN. TYP. MAX. Unit
Digital Input
Frequency of MCLK MCLK IM TBD Hz
Input voltage high Viu Vdd-1.2 \Y
Input voltage low Vi 1.2 \Y
Operating Frequency fop CLK_1MHz 500k IM TBD Hz
PTAT
Temperature range 0 85 Deg. C
PTAT value@ -20°C TBD \Y%
PTAT value@100°C TBD \Y%
_Signal Processing
First amplifier stage gain GO TBD 880 TBD VIV
Second amplifier stage Gl AMPL=0 TBD 3 TBD VIV
gain
Second amplifier stage Gl AMPL=1 TBD 9 TBD VIV
gain
Analog path Output ripple | Vppsens - - TBD mV
Temp. coefficient TCOoura TBD - TBD mV/K
Thermopile path output
voltage
VoltageReference
VREF_1225 VREF VCCZSV, Tamb=25°C 12 1225 125 A\
Temp. coeff. of Vggr TCrgr TBD TBD ppm/K
HEIMANN Sensor GmbH  Contact / Customer Support Internet

Grenzstr. 22

D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39
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Electrical Characteristics (continued)
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Parameter Symbol Condition MIN. TYP. MAX. Unit

Analog Output
Output voltage swing Vouta load 10kOhm 0.5 V0.8 \Y
Power supply rejection P AMPL=1 TBD dB
ratio SRR
Output current limit Touta OUT_A 0.15 mA
General Parameters
Overall current
consumption Ipp CLK_IMHz=1MHz 7 TBD mA
Start up time CLK_1MHz=1MHz

Tror Power On to first TBD mS

sample

Timings HTPA8x8 and HTPA16x16:

Sample Timing HTPA8x8 / HTPA16x16

/stable
OUT_A Px B BB Px+1 [ Px+2
VSAM \
38us | 1 38us -
128MCLKs
11MCLKs
208MCLKs

For the HTPA 8x8 and the HTPA 16x16 every analogous voltage has 2 stable domains, as

shown above.

Timings HTPA32x31:

Sample Timing HTPA32x31

OUT_A1 Px Px+1 [ Px+2
OUT_A2 | Px+16 " Px+17 [ Px+18
VSAM \ \J J/
| | 6MCLKs
200MCLKs

For the HTPA32x31 every analogous voltage is stable in the whole time domain.

HEIMANN Sensor GmbH  Contact / Customer Support

Grenzstr. 22

Phone 49 (0) 6123 60 50 30
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39
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Serial Transmission:

HTPA8x8 / HTPA16x16 Serial Transmission of analogue data

\
PORN | \ \
_ 5MCLKs.
OUT_A ooy off1) orfzk(%?/i)(orw P'IxO PIx1Y PIx2 ‘ PIxX Offt Oﬁz i’:xow){PTAo}{PmerfrAz}{ ? i’ )(PTAY).(PIxO PleL ) ..

‘a. VOV (\F\ﬂr\ﬂﬂ(\\ MV VIV V VY,
Off0...0ffY Electric offset of amplifier 0 to amplifier Y

Pix0...PixX Amplified pixel voltage of PixelO to PixelX

PTAO...PTAY PTAT-Signal ((Y+1)-times)

Constants for array types:

Type 8x8: Type 16x16:
Y:3 Y:7
X=63 X=255

HTPA32x31 Serial Transmission of analogue data
A

Serjal write Serial wr’lte’, \
CONT \Bx403 0x402 ‘

= SMCLKs \
SW-Reset

\
\
OUT_A1 ) offo ) Offt off7 PI o TN :’/bpl 32 PI 33 PI 34 PIx975) OFf0 ’
OUT_A2 A 8 orrzs PI 16 P17 §PIx18 \A\ Plx4g | Plxds @l F'I 9911 Off16 | Of17 oma

/_\/_\/_\/ \‘ \/—\/_\/ VoV ¥

VSAM

our S nv />

OUT_AZ2 ... kOfde Off25 ) OFf26 J ... \ i . AOff31 (N/ALIGEN/ALT N,’Alﬂx .NMZB AIA24 N,’AZS.N,’AZG

v - \/Wf\f\q VAVAVAVAVA me NV VAV

The numeration of the pixels is in all cases line by line.

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

Data sampled at rising edge of SCLK, MSB first.
In case of ASIC as master device the frequency of the SCLK_IO is equal to the frequency of
MCLK/2.

HTPAS8x8 & HTPA16x16:

The three MSB’s signify the row address of the current pixel, the other bits describe the ADC-
result.

HTPA 32x31:

The valid sample cycle numbers are expensed in the least 10 bits. The value runs from 0 to
527.

The output drivers for SCLK_IO and DATA_IO are enabled by CONT.

If CONT is low the data can be written serially from external controller through DATA_IO.
In that case the external controller has to wait a minimum delay time, until SCLK_IO and
DATA_IO output drivers are disabled. After programming, the positive slope of CONT stores
the contents, when the number of SCLK-pulses is equal 16. While the output driver of the
ASIC is disabled a weak pull up ensures that the SCLK_IO pin is at high level. To execute a
reset command, the pC has to write a logical “1” to the R-Bit in to configuration and
afterwards a “0” into the R-bit, which requires two write cycles in this special case.

Serial Read from ASIC

;]

cont / ‘] "\|
DATA_IO —X MSB >( MSB-1 X MSB-2 Xj\@ MSB-14>< LSB ){

Serial Write to ASIC

250pus 60pus 150ps

\ e,
]
SR Jo B el ] AW j/ /\JL \

end of possible K 5 Vol »
paTA 0 Tigtpeste T\ / ms Y msB-1 ) MsB-2 )..| | ..)MsB-14 ) LSB ¥

X

‘q

CONT \

HEIMANN Sensor GmbH  Contact / Customer Support Internet
Grenzstr. 22 Phone 49 (0) 6123 60 50 30 www.heimannsensor.com
D-01109 Dresden / Germany  Fax 49 (0) 6123 60 50 39 mail: info@heimannsensor.com
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Pyroelectric Linear Arrays HPL 128/HPL 256
with 128 or 256 elements and integrated CMOS multiplexer

Features

* 128 or 256 elements arranged in
one line

* NEP (128 Hz) down to 1.1 nW
* Dynamic range > 75 dB

* Modulation frequency up to 512 Hz
* Integrated CMOS multiplexer

* High long-term stability

* Simple mode of operation

* Operation at ambient temperature
* Small package

* Coated silicon or germanium as
infrared window

* Broad band windows (>1.4 um) or
special filters are possible on request

¢ Customised arrays with up to 256
elements with special sizes
* Modules with linear arrays

Description Position of pixels

The pyroelectric linear arrays HPL 128 and HPL 256 are hybrid
detectors with 128 or 256 elements and an integrated CMOS
multiplexer.

The pyroelectric chip is made from lithium tantalate (LiTaO,)
with pixel widths of 90 um (HPL 128) or 42 um (HPL 256) and
lengths of 100 um, 500 um or 1000 um.

The multiplexer includes low-noise preamplifiers for each
pixel, analogue switches and an output amplifier. The pream-
plifiers transform the signal charges of each pixel into a signal
voltage, include bandwidth limiting and pass the amplified
signal to the sample & hold for the read-out process. The dig-

ital inputs are CMOS compatible.

4.76*°2 mm

[

1.05*%" mm

For measurement of the detector temperature a sensor (type
AD 590) is integrated into the package. It provides an output
current which is proportional to the temperature.

11.16=%2mm

The pyroelectric chip and the read-out circuit are arranged in e —
a metal hermetic package with an infrared window which de- 12.80 mm
termines the spectral responsivity.

In common with all pyroelectic detectors, the incoming in- O O
frared radiation needs to be pulsed for a measurement to be
made.

Typical applications can be found in the fields of temperature
measurement and spectrometry.



Optical specification

Type HPL HPL HPL HPL
128-100 1281-100 128-500 128l1-500
Pixel number 128 128 128 128
Pixel width in um 90 90 90 90
Pixel length in um 100 100 500 500
Pitch in um 100 100 100 100
Electro-optical specification’
Type HPL HPL HPL HPL
128-100 1281-100 128-500 1281-500
Responsivity S, in V/W 230000 540000 230000 540000
Noise voltage U in mV 0.7 0.8 0.9 1.2
NEP in nW 3.0 1.5 3.9 2.2
MTF (R = 3 Ip/mm) 0.6 0.6 0.6 0.6
Uniformity? of S, in % 5 5 5 B

H

" Typical values, rectangular chopping with 128 Hz, array temperature 25 °C, black body source temperature 400 °C, filter transmission 100 %.

2 No defective elements.

Typical responsivity

7

10
s HPL 2561
= N
z HPL 128]
= "
(=
o
o
(%]
]
oc
HPL 128
5
10
10° 10 10°

Frequency (Hz)

Maximum/minimum conditions’
Parameter

VDD, VD2

Digital inputs CLK, RES, VVR, VDR, VSH
Chopping frequency f.,

AD590+ to AD590-

Analog output?

Maximum/minimum value

Maximum irradiance
Soldering temperature
Storage temperature

Operating temperature

' All voltages refer to ground (pin 10, 15). 2 Not short resistent.

EIMANN
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HPL HPL HPL HPL HPL
128-1000 128I-1000 2561-100 256I-500 2561-1000

128 128 256 256 256
90 90 42 42 42
1000 1000 100 500 1000
100 100 50 50 50
HPL HPL HPL HPL HPL
128-1000 128I-1000 2561-100 256I-500 2561-1000
230000 540000 620000 620000 620000
1.1 1.9 0.7 0.9 1.1
4.9 3.5 1.1 1.4 1.8
0.6 0.6 0.6 0.6 0.6
5 5 5 5 5
Typical MTF
1.0
\
0.8
0.6
E 128 Hz
=
0.4
\ 40 Hz
10 Hz
0.2
\ —
0.0 I —
0 1 2 3 4 5
R (Ip/mm)
Unit
-03to7 V
-0.3to VDD +0.3 V
10to 512 Hz
-20to 44 V
*5 mA
50 mW/mm?
300 °C
-20to 80 °C
-15t070 °C
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Electrical parameters’

Parameter Minimum value Typical value Maximum value Unit
VDD 4.75 5.0 525 V
VD2 2.4 2.5 26 V
Digital inputs, low voltage 0 0.3VDD V
Digital inputs, high voltage 0.7 VDD VDD V
Digital inputs, switching treshold 0.5 VDD Vv
Digital inputs, leakage current +1 uA
Current consumption 8 mA
AD590 operating voltage? 30 V
" All Values for VDD = 5V, VD2 = 2.5V. 2 See data sheet of Analog Devices.

Pins Package
Number Name Remark
1 CLK Input clock CLK (trigger on rising edge)
2 RES Input clock RES (active low) I3 e
€ €
3 VVR Input clock VVR (active high) 2 S
4 VDR Input clock VDR (active high) ¥ - =
2.54 mm
5 VSH Input clock VSH (active high) 17.78 mm
6 VD2 Operating voltage (+2.5 V)
. Fan PanY
7 VDD Operating voltage (+5 V) % U ]_
8 VD2 Operating voltage (+2.5 V) el el e 16 9 7
£ £ "
9 ouT Analog signal output El E| E € E |, 1.05=0t mm
88 88 2 !
10 GND Ground IS NI IS 16.00 mm ~
11 n.c. not connected 1 g | I —— responsive
12 AD590+ Temperature sensor () ;I_ ellemeniis
13 AD590- Temperature sensor 17.32 mm %
14 case Case 22.32 mm 8 16 Pins, @ 0.63 Covar
- ®  gold-plated
15 GND Ground
16 VDD Operating voltage (+5 V)
Connect pin 6 to pin 8 (VD2), pin 7 to pin 16 (VDD), pin 10 to pin 15 (GND).

Internal readout-circuit

VVR VDR CLK, RES

Ji
|
Cs C, l

. »«:»Tj{}f = Rrpz VSH - .
3 +1
c T . — 1T L
P2 H
1 1

responsive Q/V-Converter lowpass amplifier lowpass sample & hold multiplexer output
element




Clock parameters’

Parameter

Relative value Minimum value

Typical value
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Maximum value Unit

Chopping frequency? f., 10 128 512 Hz
Readout clock CLKf, = 2-f, -268 Wt 0 69 300 kHz
Reset clock low-impulse duration t, . /2t 1.8 7.5 us
Clock VVR high-impulse duration t,, . 2t 7.5 30 us
Clock VDR high-impulse duration®t, . 28t 200 400 us
Clock VSH high-impulse duration t ¢, Tt 3.5 15 us
Setting time at the output t_, 1 us
" All values for VDD = 5V, VD2 = 25V, 2, . =t, . *Forf, =512 Hzt,, should be 56t,, = 200 us.
Clock diagramm
| 1 | 4 | | 1 15 129 130 131 132 133
g W
g’ ‘Iowpass settling time (typg - tyva) integration time t,, |
§% VDR
e
g2
TE£ VSH |
§§ RES | |
53
5§
23 ok
22
OUT (HPL 128) - - 2 U O a2 - s [azef - Jazz) - Jazs
ADC-sample ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(HPL 128)
OUT HPL 256) (102 a) ) 256
ADC-sample ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(HPL 256)
1/2 chopper period (1/2f,,)

Module MES-M3 with linear array

Right for modifications reserved.

HEIMANN Sensor GmbH
Grenzstr. 22
D-01109 Dresden

Features

* 128 or 256 elements
¢ 256 Hz chopper frequency

* Power supply and clock generator
* 16 bit analogue to digital converter

» Digital signal processor

¢ Serial interface RS232/RS422 or Fast Ethernet

* Windows® software

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

12-2008, rev. 1

Internet
www.heimannsensor.com
e-mail: info@heimannsensor.com
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