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Texas ] ADS1274
b INSTRUMENTS ‘Q Q ADS1278
wreew. H.oom ESAEZETC—JUNE 2007T-REVISED CCTOEER 3008

Quad/Octal, Simultaneous Sampling, 24-Bit Analog-to-Digital Converters
FEATURES DESCRIPTION

+* Simultanecusly Measure FourdEight Channels
Up to 12BkSPS Data Rate
AC Performance:
62kHz Bandwidth
111dB SNR [High-Resolution Mode)
—108dE THD

= DC Accuracy:
0.BuVi*C Offset Drift
1.3ppm/“C Gain Drift

= Selectable Dperating Modes:
High-Speed: 128kSPS, 106dB SNR
High-Resolution: 52kSPS, 111dB SNR
Low-Power: 52k5P5, 31mWich
Low-Speed: 10kSPS, TmWich

#« Linear Phase Digital Filter

= SPI™ or Frame-Sync Serial Interface

« Low Sampling Aperture Error

«  Modulator Output Option (digital filker bypass)

= Analog Supply: 5V

« Digital Core: 1.8Y

« WO Supply: 1.8V to 3.3V

APPLICATIONS

= Vibration'Modal Analysis

« Multi-Channel Data Acquisition

# AcousticsiDynamic Strain Gauges

» Pressure Sensors
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Piease be aware that an Imporant nofice conceming avallabilty, standard wamanty

Based on the single-channel ADS1271, the ADS1274
(guad) and ADS1278 (octal) are 24-bit, delta-sigma
(AT} analog-to-digital converters (ADCs) with data
rates wp to 12Bk samples per second (SPS), allowing
simultaneous sampling of four or eight channels. The
devices are offered in identical packages. permitting
drop-in expandability.

Traditionally, industrial delta-sigma ADCs offering
good drft performance wuse digital filters with large
passband droop. As a result, they have limited signal
bandwidth and are mostly suited for de
measurements. High-resolution ADCs  in audio
applications offer larger usable bandwidths, but the
offset and drift specifications are significantly weaker
than respective industrial counterparts. The ADS1274
amd ADS1278 combine these types of converters,
allowing high-precision industrial measurement with
excellent de and ac specifications.

The  high-order, chopper-stabilized modulator
achieves very low drift with low in-band noise. The
onboard decimation filter supp modulator and
signal ocut-of-band noise. These ADCs provide a
usable signal bamdwidth up to 90% of the Myguist
rate with less than 0.005dB of ripple.

Four operating modes allow for optimization of speed,
resolution, and power. All operations are controlled
direcily by pins; there are mo registers to program.
The devices are fully specified ower the extended
industrial range (—40°C to +105°C) and are available
in an HTQFP-84 PowerPAD™ package.
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LS 14250

3.6 V Primary
lithium - thionyl
chloride (Li-SOCI,)
High Drain

% AA-size cell

For applications with continuous
currants up to 40 mA, possibly
combined with pulsing and exposurs
to exframe tamperatures

Key features

#High and stable operating voltage
# Superior drain capabiliy
# Low salf discharge rate

Cell skze refersnce 5 R - AR (j;ss:hunl%ufter]'}reur
Elearical characteristics Stomeme At + Al
fypical valuas for calls shored for ane year or kasg) # Stainless stesl container
Mominal capacity 1.0 &h #Hermatic glass-to-metal ssaling
fat 1.5 mA +20"C 2.0V cf off. The copucify restored by ha call voriss ocoording fo # Mon flammable slscrolyte
current drain, femparafura and cut off). « Compliant with |EC 84-4 salety
Opan dreuit voh t +20 287V standard

Pﬂf ki i & Underwriters Laboratories (UL)
Maminal voltags (of 0.1 md +301°C) ERRY Compenent Recognition
Mmimum recommarded confiruous curment 40 mé&, [Fila Murnber MH 12409}

{fo pett S0% of tha mominal copacity of +20°C with 2 ¥ oot off. Highar currents posaibla, s Mon restricted for transport
consulf Saif].

Pubsa copakility : voriss ocoording fo pulss charocheristics (freguancy, durcfion), Main applications
femperatura, call history [#foroge concdifions prior fo wsoga) ond fha applicatice’s « Lhility matering
oocaptobla minimum wolrage. Commel Safr. o Autornatic meter readars
Sroraga  [rcommandiad) +3A0°C max s Alarms and sacurity devices
[possible withoef leakapga) S804+ o Tollgats systems

Oiparating femperaiure range -60/4+85C & Mamory bade-up
{Oparation chova ambiant T may lear’ fo redwced capacity ond bower volfage modings af - & Computer real-fime clocks
tha baginning of puisas). & Tracking systams
Physical characteristics  Automative elactronics
Dicrmter [ma] 14.5 mm [0.577 # Professional elecronics
Haight jmax) 24.8mm (0.987) - B
Typical weight B.5p
Awmilable termination suffix CH, CHER, [3T3) radial 1abs

2ZPREAPEIPFRR4PF radial pires

CHA (AX] axial kods

FL fiying laods . .ehc.
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Features Applications _
Excellent bias stabilit Inertial sensing IMU [ AHRS for MlAsrospace
+2g. $#10g. + 30g. ¢+ 100g Full scale range Avionic

Harsh environment [shock, vibration, temperature) LAY

Low cost for advanced specifications. Land nawigation

Low power analog voltage output _ Direnﬁunalﬁig[uil & gas)
Brown out protected Tilt sensing Train applications

LCC 48 Transportation

Integrated temperature sensor Stabilization

Description

Collbrys MS5000 acceleromeders are ldeal producis for awkde  of compensation values and a iemperature sensor. The praduct s
range of applications In the gomains of and it ¢ low power, calibrated, robust and siable and the electronic

Inclination sansing. The robust and low power design comibined
with an excelent blas stabilty guarantee e superior rellabilty of
the MZ3000 MEMS accelerometer.

The Collbrys MSE000 accelerometer 15 3 MEMS capacitive
gEnsor, basad upan a bulk micro-machined sllicen lement, a low

configuration provides a solid power on reset and a full protaction
booaT-out.

agalnst

stabllity of blas and scale facior are typleally less than
015 of ful-5cale range. For the + 2q version (MSEO02 0). typical
b5 temperature coeficent Is 100 wg™C and scale factor

power ASIC for signal conditicring, 3 micro-corfrolier for sSorage  temperature coefficlents 100 ppmitC.
REZETW0 ey WSRO 0 p oy (Lot kR Eb B3I 0 ke p
.
z S -

3 PRI A Tam
Specifications i vakses am af +30°C [+26"F) and 5.0 VDT su uniess clhensise stated

Units MS8002.0 MSB00.D MS58030.D MS8100.D
Full Ecale range ] =09 £10g £ 500 £ 100

LCC 46 LCC 48 LCC 46 LCC 46

‘Eias callbravan mg =10 =£0 = 150 =500
OMe year bias Etabiliy [2] mynp. max) 1.5 [=5) 75 (=23) 72 =15} 75 [=250)
Switch cricel repaatabllty TR] M <0.15 <075 <15 <75
Edas temp. cosfMclent [3] [ 0. LS 15 5

T ma, 0.4 2 +6 %20
Scale fackor sensitity K1) TrVig W06 o0z EE6 21 2021
OMe year Gcale Tacior stabi PPm fyp_imax) 300 (<1000} 200 [= 1000) 300 (= 1000) 300 (= 1000)
Scale tactor iemp. coemcient [3] ppm/ "C typ. 100 00 100 100

T, { M. 07250 507 250 507 250 01250
Input axis misallgnment (Kp. Ko} mirad max. =10 =10 =10 =10

% max 1 i i 1
Resaltion / Threshakd (@ 1Hz) ¥y Max. <0.1 <0E <17 <5.5
Mon linearity 5 of FS max. <0.E =09 <00 =1

g Max. = [0.02 < [L02 <027 =1
Eandwadin 4] Hz Ot =200 0o = 200 o= 100 Ot =200
Molse spectral gensity In band WMIHZ typ. 11 1 11 11
[0 ; 9kHz) max. <18 =18 <1 <18
REzanant reguency KFZ 14 37 63 ]

4% IEEE 1203-1906 12.0.8; 18 swSlealion befor measunrens
o IEEE SIB-2001: mmiulnmupu-ﬂ'ﬂﬂmmu Miqﬂmub\!ﬂ:wmmmm

L -wu_mum wm.

¥ B Rt wlich e ¥ el dl Ly i M

H mwu-!.....
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Capacitive Accelerometer

ASC 5721

Triaxial

Uktra Low Noise
4 Wire System
Amplified Output

Features

= Range:Zgto 30y

= Frequency Response starting at 0 Hz
2 High Shock Resistant

= Gas Damped

= Aluminum Package

Options

= Customized cable length
= Customized connector
= Dalas Sensor iV

Service

= Smusoidal calibration

Applications

= hration Monitaring

= Genaral Vibrations

2 Automotive Comfort Measurements
= High Speed Trams

= Saismic Measuramants

= Miltary Applications

22 0mim
L e ta

Description

The modal ASC 5721 is an triaxial accelerometer based on capacitive MEM S tech-
nology. It is fully emperature compensated and fectory calibrated. The sensorhas
specifically bean developed for monitoring, &l and comfort wibration measurm gs.
The four wire output can be connected to all datea managemant systems. Thae hard
anodized aluminum housing is epoxy sealed and ground izolated.

The modal ASC 5721 is based on Ultra Low Noise e chnology which provides an
excellent resolution.

Bacause capacitve technology is used, axtramealy small measuring ranges are
possible. The amplified output is easy to use with a dats acquisition unit The
signal is mdependent from the power between +8 VO to +30 VOL

A vary high lexible and rugged cable providas a stmple mounting. The ASC 5721 is
equipped as standard with 6 m cable.



Honeywell

Digital Compass Solution
HMC6352 Advanced Informatian

The Honeywell HMCE352 is a fully integrated compass
module that combines 2-axis magneio-resisfive sensors
with the required analog and digital support circuits, and
algorithms for heading computation. By combining the
sensor elements, processing electronics, and firmware in
to a 8.5mm by 8.5mm by 1.5mm LCC package,
Honeywell offers a complete, ready to use electronic
compass. This provides design engineers with the
simplest solution to infegrate high volume, cost effective
compasses into wireless phones, consumer electronics,

vehicle compassing, and antenna posifioning.

Honeywell continues fo maintain product excellence and
performance by introducing innovative solid-state

magneiic sensor solufions. These are highly reliable, top
performance products that are delivered when promised. Honeywell's magnetic sensor products provide real solutions

you can count on.

FEATURES BENEFITS

» Compass with Heading Output kA Complete Compass. Everything is Done.

¢ Full Integration of 2-Axis Magnetic ¢ A Complete Digital Solution with Heading Output to Avoid Design of
Sensors and Electronics Hardware and Compassing Firnmware Routines.

» Firmware Included » Data Acquisition, Calibration, and Heading Computation Routines

Included for Quick-fo-Market Designs.

» Small Surface Mount Package ¢ Easy io Assemble & Compatible with High Speed SMT Assembly
(6.5 x 6.5 x 1.5mm. 24-pin LCC)

» Low Voltage Operafion (2.7 to 5.2V) ¢ Compatible for Battery Powered Applications

b I°’C 2-Wire Serial Interface » Works as a Slave to Customer's Master Processor (100kHz).

b Lead Free Package Construction » Complies with Current Environmental Standards (RoHS)

¢ Wide Magnetic Field Range (+-2 O} » Sensor Can Be Used in Strong Magnetic Field Environments

¢ SetReset Strap Drive » Stray Magnetic Field Protection and Temperature Compensation
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LIS3L02AQ3

MEMS INERTIAL SENSOR:

3-Axis - +2g/+6g LINEAR ACCELEROMETER

1 Features

m 2.4V TO 3.6V SINGLE SUPPLY OPERATION

m LOW POWER COMSUMPTION

m +2g/+6g USER SELECTABLE FULL-SCALE

m BETTER THAM 0.5mg RESOLUTION OVER
100Hz BAMDWIDTH

m EMBEDDED SELF TEST AMD POWER DOWN

m OUTPUT VOLTAGE, OFFSET AND
SENSITIVITY RATIOMETRIC TO THE
SUPPLY VOLTAGE

m HIGH SHOCK SURVIVABILITY

m ECO-PACK COMPLIANT

2 Description

The LI33Lo2A03 is a low-power 3-Axis linear capac-
itive accalerometer that includes a sensing element
and an IC interface able to take the information from
the sansing element and to provide an analog signal
to the extamal word.

The sensing alkement, capable of detecting the accal-
eration, is manufactured using a dedicated procass
developed by ST to produce inertial sansors and ac-
tuators in silicon.

The IC interface is manufacturad using a standard
CMOS process that allows high level of integration to
design a dedicatad circuit which is timmed to bettar
match the sansing alement characteristics.

The LIS3L0o2403 has a usar selectable full scals of

Figure 2. Block Diagram

Figure 1. Package

T

Table 1. Order Codes

Part Number Package Finighing
LigsLozAda OFN-44 TRAY
LIgsL02 AQSTR QFN-44 TAPE B REEL

+2g, +60 and it is capable of measuring accelkrations
over a bandwidth of 1.5 KHz for all axes. The device
bandwidth may be reduced by using external capac-
itances. A selftest capability allows to check the ma-
chanical and electrical signal path of the sensor.
The LIS3L02AQS is available in plastic 3MD pack-
age and it i specified over an extanded temparatura
range of -40°C to +85°C.
The LIS3L02A03 belongs to a family of products
suitable for a variety of applications:

— Maobila tarminals

— Gaming and Virtual Reality input devicas

— Frae-fall detaction for data protection

— Antitheft systems and Inartial Navigation

— Appliance and Robaotics
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LM1086

1.5A Low Dropout Positive Regulators

General Description

The LM10BS is a senee of low dropout positive woltage
regulators with & maximum dropout of 1.6V at 1,54 of lad
current. it has the same pin-cut as National Semiconductor's
industry standard LM317.

The LM1086 is available in an adjustable version, which can
a2t the output voltage with only two exiemal resistors. It is
dl=o avalable in six fieed voltages: 1.8V, 2.6V, 2,88V, 3.3V
345V and 6.0V, The fieed versions integrate the adjust
registors,

The LM1086 circuit includes a zener timmed bandgap ref-
emnce, cument limiting and thamreal shutdown,

The LM1086 sanies is evalabls in TO-220, TO-263, and LLP
packages. Aefarto the LM 1084 for the 6A version, and the
LM 1085 for the 3A versian,

dure 2005
Features
w Awgilable in 1.8V, 2.68¥, 2,86V, 3.3V, 346, 6V and

Adfjustable Vemsions

w Cument Limiting and Themmal Protection
w Output Currant 1.54
w Lina Regulation 0.016% (typical)
w Load Regulation 0.1% (typical)
Applications

w SCHI2 Active Terminator

w High Efficiency Linear Regulators

w Batery Changer

w Post Begulation for Switching Suppliss
w Constant Current Regulator

® Microprozessor Supply

Connection Diagrams

TO-220 TO-263 LLP
. car ==t
'-_-_.,'.' a1
' = e

Top View .
’ S
e o3
Tap View
(b=t tH
Fina 8, 7, and & must b ed ngathar.
Top View
Basic Functional Diagram, Adjustable Version Application Circuit
4 noowe ol
"
1}
* " i BT
"|‘|:-.-' g'. =100
i
B U Ol el Y § '_r-r T 077 Dol ITOED
ALTRET R AR
’ s
1.2V to 15V Adjustable Regulabor
2 2005 Mational Semiconducier Corporation D634 Dogaa www.nabionaloom
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LPC2364/66/68

Single-chip 16-bit/32-bit microcontrollers; up to 512 kB flash
with ISP/IAP, Ethernet, USB 2.0, CAN, and 10-bit ADC/DAC

Rewv. 01 — 31 October 2006 Preliminary data sheet

1. General description

2. Features

The LPCZ334/88/88 microcontrollers are based on a 18-bit/32-bit ARMTTDMI-S CPU with
real-fime emulation that combines the microcontroller with up to 512 kB of embedded
high-speed flash memaory. A 128-bit wide memary interface and a unigue accelerator
architecture enable 32-bit code execution at the maximum clock rate. For critical
performance ininterrupt service routines and DEP algorithms, this increases performance
up fo 30 % over Thumb meode. For critical code size applications, the alternative 18-bit
Thumb mode reduces code by more than 30 % with minimal performance penalty.

The LPC2364/68/88 are ideal for multi-purpose serial communication applications. They
incorporate a 10/100 Ethernet Media Access Controller (MAC), USE full speed device
with 4 kB of endpoint RAM, four UARTSs, two CAM channels, an 5P interface, two
Synchronous Serial Ports (SSP), three I2C interfaces, and an 125 interface. This blend of
serial communications interfaces combined with an on-chip 4 MHz internal oscillator,
SRAM of up to 32 kB, 16 kB SRAM for Ethemet, 8 kB SRAM for USB and general
purpose use, together with 2 kB battery powered SRAM make these devices very well
suited for communication gateways and protocol converters. Various 32-bit timers, an
improved 10-bit ADC, 10-bit DAC, one PWM unit, a CAN control unit, and up to 70 fast
GPIO limes with up to 12 edge or level sensifive external interrupt pins make these
microcontrollers particularty suitable for industrial control and medical systems.

B ARM7TTDMI-S processor, nunming at up fo 72 MHz.

Up to 512 kB on-chip flash program memony with In-System Programming (15F) and

In-Application Programming (AP} capabiliies. Flash program memaory is on the ARM

local bus for high performance CPU access.

8432 kB of SRAM on the ARM local bus for high perfformance CPU access.

18 kB SRAM for Ethemet interface. Can also be used as general purpose SRAM.

8 kB SRAM for general purpose DMA use also accessible by the USB.

Dual Advanced High-performance Bus (AHB) system that provides for simultaneous

Ethermnst DMA, USE DMA, and program execution from on-chip flash with no

contention between those functions. A bus bridge allows the Ethemet DMA to access

the other AHB subsystem.

Advanced Veciored Interrupt Controller (VIC), supporting up to 32 vectored interrupts.

B General Purpose AHB DMA controller (GPDMA) that can be used with the S5P serial
interfaces, the 125 port, and the Secure Digital/MultiMediaCard (SDIMMC) card port,
as well as for memaory-to-memory fransfers.

r
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SPEKTRA vibration and Acoustics Svstems Enginearing ”l ||I |I||I
valbnznizr ystams - Speia Laviponer LH 3 Lakoratr - rapanrrerth Lihizn SPEKTRA

BPEATRA undl Biust GmbHGosbizer Bmile 310-01 217 Demsden

Luleg Technical University

Mr. Jandak . .
Cal ape:

Space Campus o 9
Carstomer Mo.: 331N

981 28 Kiruna Processed by: Michael Mende

Sweden Tax-Ho: 203 118 03838
WVAT-Id: DE 168 333 013
Diate: 11.05.2008

Offer No. 90223

Dear Mr. Jandak,

thank you for your interest in our senvice range. Referring to your reguest, we send you an offer for a calibration.

BUR BEUR
1| 3.00| 5tk | e-S5-N-1-1-W Static Calibration uni-axial 160,00 480,00
Static calbration of an accelerometer in the gravity
field at +1g
and check of cross sensiivity (sensiive axis in 807
direction to grawity field)
positioning uncertainty 0,17
Flesult: Faciory certificate
Total value 480,00
tax free (tax free export consignment ) 480,00
Total value 480,00

Please send the device to test including cables and adaptors. I devices are unable for calibration, than we count our costs,
at minimurm Euro 50,- plus postage. In case we have additional production costs for adaptors or similar things. we keep the
right to increase the calibration costs, after we recefved your ok,

Companies from a member state of the European Union are not oblged to pay tumover tax in Germany.

Assumption for this is fo display your Tumover Tax -Mo. with the order! (U5tG §3a Abs. 2 Nr. 3¢ Satz 2 baw. 6.
EG-Richtlinie Art. 21 Steverschuldnerschaft)

Price terms: ex works. including packing

Validity: this offer will be vaid until 2009-09-30

Payment conditions: 14 days after receiving the imvoice
We hope our offer will meet your requirements. Please do not hesitate to contact us if any further assistance is needed.
Best Regands,

Michael Mende
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ID

T01

Name Performance of Data Acquisition System
Components Analog to Digital Converter TI ADS1278, Precision Voltage
Tested Reference Tl REF5025, Precise Instrumentation Amplifiers
Purpose % 0$ 0 '2 21 D$ (
1 $ 0 "%
Justification Objectives regarding precision
Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature between -40 and +20 deg
C
Required
Resources 8+41=4 0
=4 2
3% 7 (B02 8
% '
& D
=4l 0
%' $
%' $ $
6+, B F7:+
&
Unsecured
Resources Unsecured does it mean that we have not bought it yet (in that
everything is unsecured)?
Date
Duration 1 day
Dependencies
Participants Mikulas Jandak, and / or David Leal
Procedure ? 0 2
? 8
2 ' 2
D$
? 12 &
8
? /1 7=4 0 $ 2
? 8
2 2 ' 2 D $
( % 2 o9




8
?
? &% ("( '91
2 ' &
' ' %
' 9 &
$ '3 0O + 2
2
? %' $ 21 C
7 %G
Expected % $ O (1%+1 * 2
Results $ 2 1 $
$ (0 " $
ID T02
Name Performance of Data Acquisition System
Components Analog to Digital Converter TI ADS1278, Precision Voltage
Tested Reference Tl REF5025, Precise Instrumentation Amplifiers
Purpose % (2 $ 1
($ 0O ¢( 9 %

Justification

Objectives regarding sampling rate

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25 deg C

Required & 6A , )*
Resources 1 0 1 *

& 1

3% 7 (B02 8
8+4l=4 0
=4 2

g

&,
Unsecured
Resources
Date
Duration 1 day
Dependencies | TO1
Participants Mikulas Jandak, and / or David Leal
Procedure ? 8

2 10




0 8+41=4 O

? 8
. $ 2
? 8 2
0 8+41=4 0
? 0 22D$ (2 $
2
22 %%, 20 2D$ ( $ '
9 ( 2
$ (% % $
$
? & ! *
" 2D$ (29

?2 % 2D$ (2 %%,
0 22 9 9 '

29
? 0 1 2
$ 2
H? 1 ( '2&
>0 $ .
<%1? 2 ' 0
Expected % 0 $ %
Results '
ID T03
Name
Components Analog to Digital Converter TI ADS1278, Precision Voltage
Tested Reference Tl REF5025, Precise Instrumentation Amplifiers
Purpose % 2 < & ?
< &7 )<*&?2 8

Justification

Constraint regarding EMC

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25 deg C

Required A4 10" @
Resources

& 6A , )*

"$ (E

3% 7 (B02 8
8 46

&

Unsecured

Resources




Date

Duration 10 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? AA 0%
? D$ 29 I
'$ ( <)? 2 97
? (] 0
$ 2
? $ 2?2 2 ' |
D$ ' 0 ( 2 $
$ ( 8
<2' 2% $°?
2 0 ( '
2 % 2 $ 083 ( ¢
$ ' $ (
Expected % 2 $ $ <I*4
Results 9 ? $
( O
ID TO4
Name ( %
Components Maxstream XBee OEM RF module with whip antenna
Tested & 6A , )*
Purpose % (2 $ $ (
"% 2 ( '$

Justification

There should be something about the correlation between xyz
and xyz of the fish —flight simulator

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C

Required A4 0
Resources & BA , )
Unsecured
Resources
Date
Duration 10 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? 4 | $ $

2.09%

? 3 | 2 0 4 2

A( 4 9' 92




? $ O 2 22
22 '$ < "%
2 % " $?
7?7
"%
Expected % (9% (26 2 ( $ (
Results 2 $ $( <=/% $ ?
' 2 % (
"% (% (% 2
'9
ID TO5
Name >& %
Components Entire electrical subsystems with motors
Tested
Purpose 0% >&+ $ ( ' (

2

Justification

EMI within the required range

Location Lulea EMC chamber
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C
Required >&+
Resources
Unsecured >&+
Resources
Date
Duration 1 day
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? > 'S >&+
? % >&+ $
$ 22
Expected % $ $ 0 0 2>&+ % 0 2>&+ %
Results $
ID T06
Name & $ %

Components

Entire electrical subsystems with motors




Tested

Purpose

0% >&+ $

2

( ' (

Justification

Battery safety issue

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C
Required
Resources " B
&
$ll ( 9
Unsecured
Resources
Date
Duration 2 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? 22 2. '
? & 1 $|l ( L} 9 1
0 $ <J 7?2 2 <
$ $ $ 2
?$ $ 0 '
(3
Expected % !$ $ $ $
Results
ID T07
Name & $ %
Components Entire electrical subsystems with motors.
Tested
Purpose >0 >&+ $ ( ' (
2

Justification

Battery safety issue

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C.
Required
Resources " B
&

$ll ( 9
Unsecured
Resources

Date




Duration 2 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? 2 2 2. '
? & 1 $ll(l 9 1 2
0 $ <3 7?2 o2 <
$ $ $ ?
? % $ 0 '
( %
Expected % !$ $ $ $
Results
ID TO8
Name 43 %
Components $'( 9
Tested
Purpose % " (2" $"¢( '
"%

Justification

Battery safety issues

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C.
Required .
Resources 8447=4 0
8 +4 K8 +4
* B
$( 9
, %' $
6+, :
Unsecured 8 2 "%
Resources
Date
Duration 10 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? ‘9 $ %
"%
? &% $ ‘
6+, $ D$ %
$ $ ' 2
$ 0
? 2 0 .0 ' GGG
?2 % " (2 ("9 0%




' 0 ("9
Expected % ' (2 ("9 % $ ( # %
Results (‘9 $ ' $ : $
0 2% % $
0 ("9 (

C (
ID T08
Name 13 %
Components $'( 9
Tested
Purpose % " (2" $"( '

8

Justification

Battery safety issues

Location IRF Electronic Lab
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C
Required .
Resources 8+47=4 0
8 +4 K8 +4
* B
$( 9
, %' $
6+, :
Unsecured 8 2 "%
Resources
Date
Duration 10 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? ‘9 $ %
"%
? &$ $ ‘
6+, $ D$ %
$ $ ' 2
$ 0
? 2 0 0 ' GGG
?2 % ' (2 ("9 0%
' 0 ("9
Expected % ' (2 ("9 % $ ( # %
Results ('9 $ $ ' $




ID T0O9

Name 1 ' %

Components /'$

Tested

Purpose % 9 $ $ 2 '

" (

Justification

Ensure proper regulator operation

Location IRF Electronic Lab
Conditions Normal humidity, Varying pressure from normal, to expected
pressure at maximum height, Normal room Temperature.
Required
Resources / D$ 0 2 $
; $
%' $
, 8
6+, :
8 +4 K8 +4
8+47=4 0
Unsecured , 9
Resources
Date
Duration 10 hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? $ 0 $ '
? &% $ ‘
6+, : $ D$ %
$ $ ' 2
$ 0
? %' $ $
2 S
1 ( L ] 2 $ $
0%
Expected % 0 $ $ A '
Results $ 2 0 0 ( $
1 1 L} ( $ +
1 1 ( 1 9
ID T10
Name /$ , "2
Components S
Tested
Purpose % 0 ( '

Justification

Ensure proper regulator operation

Location

IRF Electronic Lab




Conditions

Normal humidity, , Normal pressure(this refers to normal
pressure and humidity), Regular room temperature.

Required
Resources / D$ 0 2 $

: $

6+, :

8 +4 K8 +4

8+47=4 0
Unsecured
Resources
Date
Duration 2 Hours
Dependencies
Participants Mikulas Jandak, and / or David Leal, technicians
Procedure ? $ 0 $ '

? &% $ '

6+, : $ D$ %

$ $ ' 2

$ 0

? 2 $ 0( 2
0 $ 9'" (
Expected % $ $ 9 00
Results $ 9'" (O
0 '$ O ' 0

ID T11
Name > (% "( (
Components > (% "( (
Tested
Purpose % 9% "% "( ( 9" " (

Justification

Make sure the Emergency parachute deploying system works
properly, to eliminate the risk of the FISH going into freefall and
being a security threat to people.

Location IRF Electronic Lab

Conditions Normal humidity, , Normal pressure(this refers to normal
pressure and humidity), Regular room temperature.

Required 8

Resources > (0$ " ( (

Unsecured

Resources

Date

Duration 2 Hours

Dependencies

Participants Mikulas Jandak, and / or David Leal, technicians

Procedure ? ( $ '

( 2 2 2 2




Expected % ( $ (( (

Results 2 2 2 $

4 (%

ID BO1

Name Battery Temperature T¢

Components $( 9

Tested

Purpose % " (2" $"( '
'3

Justification

Battery safety issues

Location Kiruna, dormitory
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 25,0 and -10 deg C
Required &
Resources 4 (9
3
"0
Unsecured
Resources
Date
Duration 21 hours
Dependencies
Participants Mikulas Jandak, Jan Speidel
Procedure ? 3% ( (
g 217 2 2 3
? 4 ( % 2 C
0
? %' $ O '
Expected % $ electrolytes leakage
Results
ID B02
Name BatteryDrop Test
Components $( 9
Tested
Purpose % $ ("9 ' 28%0 0 0
0
Justification Battery safety issues
Location Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature O deg C
Required 4 (9




Resources

Unsecured

Resources

Date

Duration 20 hours

Dependencies

Participants Mikulas Jandak

Procedure Drop the battery from 10m height onto concreteaief

Expected % $ electrolytes leakage, no explosition, no fire

Results

ID BO3

Name BatteryThermo ShockTest

Components $( 9

Tested

Purpose % 2 ("2 2 ' '9

Justification Battery safety issues

Location Kiruna, dormitory

Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 0 deg C

Required 4 (9

Resources &
%' $
"0

Unsecured

Resources

Date

Duration 2 hours

Dependencies

Participants Mikulas Jandak

Procedure ? The battery in the metal container is to be puhenoven

? The temperature of the oven is to be raisedfat 5 per minute to
a temperature of 1302 and remain there 60 minutes.

Expected % $ electrolytes leakage, no exposition, no fire

Results

ID B0O4

Name Battery Discharging test

Components $'( 9

Tested

Purpose % 2 2 (" $(
"9

Justification

Battery safety issues

Location IRF Electronic lab, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 0 deg C
Required 4 (9
Resources . $
< ?2 A 4 (

9




Unsecured
Resources
Date
Duration 5 hours
Dependencies
Participants Mikulas Jandak
Procedure ? The battery pack is to be charge by the smart ehatige current
and the voltage across the batter is to be monitor
? When the charger indicates complatition, the cameaust drop to O
and the voltage across battery must be less thanvi2
? The battery pack is to be discharge at the apprateirdischarge
rate of 1C (2.2A) through the resisitor
? When the voltage reaches 7.2V, the PCM (protediiamuit
module) should disconnect the battery pack so n@ntshould
flow through the resisitor.
Expected % & $ ( "(
Results 0

Sensor Test, Calibration

ID S01
Name +2
Components Sharp GP2D120
Tested
Purpose % o 2 ' "%
2 | 21

Justification Overall objectives
Location IRF, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal

pressure and humidity), Temperature 0 deg C,-20 deg C
Required GP2D12(
Resources &$

' 2

3

$
Unsecured
Resources
Date
Duration 3 hours
Dependencies
Participants Mikulas Jandak
Procedure ? The output of GP2D120 is to be measured with angtim the

sensor proximity. The measurement is to be repdateskveral
turn on/off cycles. The output is to be measuredioitimeter

? The procedure a) is to be repeated but with theifishe entrance
to the main payload.

? The appropriate threshold from the sensor is sétlareaction
time is to be evaluated. The delay is proportidndhe distance
between bottom of the main payload and the fishekithe




approaching fish is sensed by the sensor, the realing motor is
to be stopped and the distance is to be measunedisTrepeated
for several turn on/off cycles.

? The sensor is put into a freezer for 1 hour intémeperature -20
deg C and the procedures above are to be repeated.

Expected % $ 2 !
Results $ 22 $'$ 2
2

C
ID S02
Name
Components Radiometric Linear Hall Effect Sensor Al:
Tested
Purpose % 0o 2 ' 3

N

Justification

Overall objectives

Location IRF, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 0 deg C,-20 deg C
Required A1321
Resources &$
$
(
3
$
Unsecured $
Resources
Date
Duration 10 hours
Dependencies
Participants Mikulas Jandak
Procedure ? The motor is off. The output of the hall sensaoibe measured by
with respect to the distance between the magnet
mounted on the bail and the number of pulses pealviny the
incremental sensor mounted on the shaft. The palget be
measured by the counter.
? The emergency motor is to be put in proximity te Hall sensor
and the procedure a) is to be repeated.
? The reel with hall sensors and motors is to bdamgatfreezer in the
temperature of -20 deg and the procedure a) aigitbpe repeated
Expected % $ " 2
Results $ 2'% 0 % "%
$ 0 22 2 $%0
ID S03
Name + "% (

Components

MS8002.D, ADXRS150, LIS3L02AQ3




Tested

Purpose % $ s 22
Justification Overall objectives (precision)
Location IRF, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature -40 deg C 85 deg C
Required ADXRS150(6x)
Resources LIS3L02AQ3(2x)
MS8002.D(1x)
. &$
8+47=4 0
8 +478 +4
, 8
"%
"0
6+, B F7:+
&
Unsecured "%
Resources
Date It could accompanied other tests in the low temperature
chamber which not produce vibrations
Duration 1-2days
Dependencies
Participants Mikulas Jandak
Procedure ? Inertial sensor are to be put into the low tempgeathamber

? The temperature, the voltages from 15 differentcesi(6 gyros, 3

3-axis accelerometers) are to be simultaneouslyguned by
2

? % ' 9% 2 C !

? The procedures above are to be repeated in thewatiethe
temperature change between +25 to +80 for almesitihl
position of the accelerometers.

? The noise is to be filtered in matlab and the tenatipee bias
coefficient is to evaluated

Expected % ' $ 22 $ I C*
Results $ 0% ' 2
ID S04
Name % 2 '
Components ( &)
Tested
Purpose % ' '
' (%
0o 2 N
Justification Overall objectives (flight simulator)
Location IRF, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal

pressure and humidity), Temperature -40 deg C 85 deg C

Required

$ 8




Resources "2
Unsecured
Resources
Date
Duration 1 days
Dependencies
Participants Mikulas Jandak
Procedure ? The heading of the magnetometer is to be measutadegpect to
the position and size of the magnet
? The true heading is to be measured by angular ruler
Expected % ' $ $ ' 2
Results
ID S05
Name
Components MS8002.D
Tested
Purpose % $ 2
Justification Overall objectives (axis alignment)
Location IRF, Kiruna
Conditions Normal humidity, Normal pressure(this refers to normal
pressure and humidity), Temperature 20 deg C
Required Rotating platform
Resources MS8002.D(1x)
Microcontroller LPC2368, AD Converter ADIS2178 aitslanalog front
part, micro sd card
6+, B F7:+
&
Unsecured Rotation platform
Resources
Date
Duration 1ldays
Dependencies
Participants Mikulas Jandak
Procedure ? MS8002.D with the microcontroller and the analogjitdil converter,
is to be put onto the platform which is positionedtically with
respect to the surface
? MS8002.D is to be fixed so it cannot move and bieeztaxis is
positioned perpendicular to the rotation axis sodhange in the
acceleration is maximal.
? % ' 2 + ' 2
? % 2 . $ 2
9 . (
? The data is to be filtered and proceeded in matfabthe dc
components is to be determined.
Expected % 1 2 $ $
Results $ 0 $ 2




Appendix

Derating
P
L+ (2
10 : $ 1l :$ /D$ g
1 ' $
250V : *: % $
$
$0
0% (
$*#
$
$
150C ) %' $
(
$ (
L %;<2=$> <=$ -
10 : $ 1 :$ /D$ 6
1
:$
| P 6
150C ) %[ $
(
$ (

1) Diode Derating

a) Criteria

% $ &'




%

- 01.)) 2
+
Device: %00 2 4 +#2"!
10 : % :$ /D$ &
1
: %
$ * * % 0
/"0 D$ 2
) # 2
3 $ *
6!/ O $!
$
(
$
$
? ' 1
a) Criteria
Voltage:
rated voltage 500 V
Voltage: $
rated voltage > 500 V
All
10 1 / D$ & 6
:$ :$ 1
: $
Voltage: L): L : L' # +

0%




Working voltage

50 % of specified voltage at any altitude (pin-to-p
and

pin-to-shell).

Current

$

Maximum operating temperature

30°C below maximum rated temperature.

Maximum mating and demating

50
cycles
? 01
Device: $ 2+ "(
10 /D% & 6
' $ 1
' $
Working voltage * )
Current ) B
' $
Maximum 5 *
operating
Maximum 1 °$
mating and
demating
cycles
Device: 11 $
10 / D$ & M#N |6
' $ 1
' $
Working voltage * 5
Current B
' $

Maximum 5
operating




%

Maximum
mating and
demating
cycles

Chip resistor (RM), network resistor derating table

$

$./
-4% ./

3




%











































































1

+ % %

"$ 2 2 0%

# 6.07






























