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2. Review of the project 

OBJECTIVE

Results from ESA Contract No. 4000124988/18/NL/BJ/gp “Electrically Coupled 
Angular Encoder for Long-Life Mechanisms” and ARTES 5.2 contract 
4000104613/12/NL/AD “Electrically Coupled Angular Encoder for Long-Life 
Mechanisms”, whose objectives are to provide the space industry with a 

medium resolution (16-bits) ECSS compliant angular sensor.

Main contributions of this project are:

- Redesign with hardware differences are listed in TN30 Annex 5
- Firmware modification with differences are listed in TN50 §6 
- Test plan & test results to evidence required functioning of the sensor 
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Summary of results (i):
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• Simple electronics due to use of current nulling technique: sinusoidal voltages 
within the sensor do not produce synchro/resolver  processing.

• Patent pending electrical coupling 
structure
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2. Review of the project 

 

EMX-CLA3-FR 
Final report. Page 9 of 15 

 

 
 

 
Technical Note: EMX-CLA3-FR for CLAS3 project. © emxys 2020 

Avda. Universidad S/N · Ed. Quorum IV, Parque Científico UMH, 03202 Elche Spain. 
 

PCB manufacturing is the prepeg configuration to keep all layers that arranged copper 
plates close to the surface. Thus, the copper plates, from one and the other layer will 
remain as much close as possible to the bottom layer, which just contains the FR4 
substrate. 

• Electronic design: From the point of view of the electronic design the current sensor uses 
a different amplification stage that requires less number of components. The power 
consumption is lower and the response better than the previous design. 

• Control driver: The communication frame has remained unchanged, although the 
algorithm in the required driver is different. The frame offers two different measures, 
coarse measure with range of 360º and fine measure with range of 22’5º. The driver uses 
the coarse measurement just to determine the absolute position of the rotor, then the 
algorithm uses the fine measurement to provide the corresponding angle position. 

 

  
Fig. 4. Copper Plates placed in layer inner4 and layer 3, which are seen with no gaps between 

the plates when positioned in the final PCB. 
 
All described changes before are summarized in the following table: 
 
Item Previous Design Modification Description 

1 A fully hot redundancy 
system No redundancy 

This allows to the sensor to increment the performance of 
the sensor in terms of measurement capability, since it 
dedicates more area for just one sensor. 

2 
Amplification stage with four 
equal amplifiers, first stage I-
V amplifier. 

I-V amplifier with new 
model. 
V-V amplifier one stage with 
new model. 
Included new comparator 
with hysteresis. 

The amplification stage is has included better components 
and a new comparator has been included to perform the 
digital signal that it was implemented in the FPGA before. 
The comparison in the FPGA had the problem that it has a 
hysteresis to big so in this new design the performance has 
been improved. 

3 
Power supply of the 
analogue circuitry was dual 
with ±9V. 

The new design has 
simplified the commuted 
circuitry to generate single 

This reduce the generated noise in the power stage. It has 
been necessary to include in the I-V amplifier a small 
circuitry to rise the DC level of signal that crosses the 
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2. Review of the project 
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2. Review of work

Delivered documents for TRR

TN40: User's Manual and Handling Procedure.
TN45: Declared Materials List
TN46: Declared Procedures List
TN50: Firmware description tor CLAS

/ FW-0001 Firmware for CLAS.
TN60: Test Bench User Manual.
TN70: CLAS manufacturing documentation.
TN75: CLAS Test-bench manufacturing documentation.
TN80: Test plan
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EMX-CLA3-OF-0002-ISS01 

1.6.2. Contents of the proposed work 

 

Work Breakdown Structure (WBS) 

 
The WBS is presented in the following diagram. 

 

 
 

 

Work Package Description (WPD) 

 
The WPD are presented in the next boxes. 
 

 

PROJECT: Project: CLAS 3 
                   Offer # TBD   

 

WP: 1000 

 

WP Title: Product Management and reporting 

 

Company:          EMXYS 

WP Manager:     Francisco García de Quirós 

 

Start Event: T0   

End Event:  T0+9 weeks   

 

 

Sheet 1 of   1 

 

Issue Ref 

CLAS 3 
 
Issue Date  

June 4th, 2018 
 

 

Inputs: 
 

• Contract or Purchase Order (PO) 

• KOM MoM 

• SoW  

• SoW Applicable documents 

 

Tasks: 
 

• Project coordination, administration and planning    

• Elaborate and update Design, Development and Verification Plan 

and detailed Schedule 

• Ensure delivery of the deliverable items in time  

• Ensure delivery of the required documentation  

 

 

CLASS De-Risk activity

WP1000:
Product Management

WP2000:
Product Assurance

WP3000:
HW Detailed design

WP4000:
HW Manufacturing

WP5000:
Testing

WP6000:
Documentation

WP1100:
Requirements review

WP3200:
Mechanical Design

WP4200:
Mechanical 

manufacturing

WP3300:
Software/Firmware 

Design

WP3100:
Electronics Design 

(PCB)
WP4100:

PCB Manufacturing

WP4300:
HW/SW Integration

WP3400:
Test Bench Design

WP4400:
Test Bench 

Manufacturing

WP5100:
Functional testing

WP5200:
Thermal testing

Delivered documents for FR

- EMX-CLA3-TN-0090-ISS01 Test Results

- EMX-CLA3-TN-0091-ISS02 Partial Test Results

- EMX-CLA3-TN-0092-ISS01 – Analysis of stop operation

- EMX-CLA3-TN-0093-ISS01 - Analysis of stop operation

RIDs documents to review

EMX-CLA3-RID-0001-ISS04_RRMeeting
EMX-CLA3-RID-0002-ISS04 DR
EMX-CLA3-RID-0003-ISS02 TRR
EMX-CLA3-RID-0004-ISS01 FR

2. Review of work
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2. Review of work

• Absolute angle encoding with no mechanical contact.

• Adaptable to any outer and inner shaft diameter: Ø 10cm (with enclosure) - 16-bits (0.01º).

• Low profile: 20mm with enclosure.

• Flexible digital interface in parallel or serial form.

• Serial communication RS-485/RS-422. Available CAN or LVDS interfaces upon request.

• Analog (2-wire) interface realizable in the same electronic design.

• Single supply and very low power consumption <2W (+5.0V).

• Extended temperature range (-55C to +90C), and operational in radiation environments.

• Qualified electronics and materials for Space, military or aeronautical applications.

• FPGA based conditioning electronics. All electronics included in the enclosure.
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Test bench development for angular sensors 
environmental characterization
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2. Review of the project 

Test result - Consumption 

EM;-CLA3-TN-0091 
THVW RHVXOWV IRU CLAS3 DHVLJQ. PDJH 21 RI 24 

 

 
 

 
THcKQLcaO NRWH: EMX-CLA3-TN-0091 IRU CLAS3 SURMHcW. � HP[\V 2019 

AYGa. UQLYHUVLGaG S/N ā EG. QXRUXP IV, PaUTXH CLHQWtILcR UMH, 03202 EOcKH SSaLQ. 
 

 
FLJ. 4. PRZHU cRQVXPSWLRQ IRU aOO WHVW SHUIRUPHG LQ WKLV VHcWLRQ. 

 
  

(m
A)
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2. Review of the project 

Test result - Linearity and hysteresis errors (23o C)
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2. Review of the project 

Test result - Repeatability (23oC)
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2. Review of the project 

Test result – Temperature measurement error

 

EMX-CLA3-TN-0091 
7HVW RHVXOWV IRU CLA63 DHVLJQ. Page 20 Rf 24 

 

 
 

 
7HFKQLFDO NRWH: EM;-CLA3-7N-0091 IRU CLA63 SURMHFW. � HP[\V 2019 

AYGD. 8QLYHUVLGDG 6/N ā EG. QXRUXP I9, PDUTXH CLHQWtILFR 8MH, 03202 EOFKH 6SDLQ. 
 

ReTXiUePeQW NR. ReTXiUePeQW MeaVXUePeQW WRRl MeaVXUePeQW Pade PASS/FAIL 

CLA63B070 RHSHDWDELOLW\ 
<0.1% 

7DEOH ZLWK 10 
PHDVXUHPHQWV SHU TXDGUDQW 
DIWHU FORFNZLVH DQG 
FRXQWHUFORFNZLVH WXUQV 
VKRXOG SURYLGH 
PHDVXUHPHQWV ZLWKLQ 
0.1L6B DIWHU DYHUDJLQJ 

0.043% (0.0097�) PA66 

 
 

 SWabiliW\ ZiWh TePSeUaWXUe 
 
 
o 7HPSHUDWXUH WHVW: PHUIRUP VWDWLF PHDVXUHPHQWV IRU D ZKROH WXUQ IRU WKH IROORZLQJ 
WHPSHUDWXUHV, -55�C, -40�C, -20�C, 0�C, 25�C, 50�C, 70�C, 90�C DQG 110�C. 

 
7KLV VHFWLRQ LV FRPSOHPHQWDU\ ZLWK GRFXPHQW >AD7@. 7KH UHVXOWV RI WKH FKDUDFWHUL]DWLRQ RI WKH 7B 
LQGLFDWHV WKDW WKH PDLQ SDUW RI WKH HUURU LV GXH WR WKH MXQFWLRQV RI WKH 7B. IQ WKLV VHQVH, WKH FXUUHQW 
UHSRUW LQFOXGHV WKH WHVW UHVXOWV EXW WDNLQJ LQWR DFFRXQW WKLV LPSRUWDQW LVVXH. 
 
7KH IROORZLQJ FLJ. 3 VKRZV WKH PD[LPXP HUURU REWDLQHG IURP DOO PHDVXUHPHQWV LQ LQ WKH ZKROH 
UDQJH RI WHPSHUDWXUHV, IURP -20�C WR 110�C. 7KLV HUURU LQFOXGHV WKH 7B SUREOHPV GHVFULEHG LQ 
>AD7@, GXH WR LWV MXQFWLRQV. IW LV QRW DSSUHFLDWHG DQ LQFUHPHQW RI WKH HUURU GXH WR WKH WHPSHUDWXUH 
RU WKH SRVLWLRQ RI WKH URWRU UHVSHFW WKH VWDWRUV, VR WKH VHQVRU CLA63 ZRUNV WKH VDPH ZD\ DW DQ\ 
WHVWHG WHPSHUDWXUH. 7KH RQO\ GLIIHUHQFH LV WKH SRZHU FRQVXPSWLRQ VKRZQ LQ FLJ. 4. 
 
FRU WKH FXUUHQW SURMHFW GXH WR WKH SUREOHPV GHWHFWHG LQ WKH 7B LW LV QRW SRVVLEOH WR REWDLQ D EHWWHU 
UHVSRQVH RI WKH VHQVRU. 7KLV FRXOG EH LPSURYHG PRGLI\LQJ WKH 7B IRU D EHWWHU DWWDFKPHQW RI WKH 
VHQVRU DQG LWV URWRU WR WKH UHIHUHQFH. 
 

 
FLJ. 3. EUURU DEVROXWH IRU DO WHPSHUDWXUHV IRU RQH ZKROH WXUQ RI WKH CLA63. 
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2. Review of the project 

Test result – NC analysis

 

EMX-CLA3-TN-0091 
7HVW 5HVXOWV IRU CLA63 DHVLJQ. PaJH 22 RI 24 

 

 
 

 
7HFKQLFDO 1RWH: EM;-CLA3-71-0091 IRU CLA63 SURMHFW. � HP[\V 2019 

AYGD. 8QLYHUVLGDG 6/1 ā EG. 4XRUXP I9, 3DUTXH CLHQWtILFR 8MH, 03202 EOFKH 6SDLQ. 
 

 VERIFICATION CONTROL DOCUMENT 
 
UQLTXH 
RHT. ID 

RHTXLUHPHQW CRPSOLaQcH 
SWaWHPHQW 
(SHH QRWH 1) 

RHPaUNV aQG 
JXVWLILcaWLRQV 
 

CLA63B010 7KH VHQVRU SURYLGHV DEVROXWH DQJOH 
PHDVXUHPHQW. C 6HH GHVLJQ UHYLHZ 

>AD1@ 
CLA63B020 7KH VHQVRU PHDVXUHPHQW UDQJH FRYHUV 360�. C 6HH GHVLJQ UHYLHZ 

>AD1@ 
CLA63B030 MHDVXUHPHQW DFFXUDF\ LV �0.01R PaUWLaOO\ C 6HH �3.7 DQG �3.8 

CLA63B040 MD[LPXP VXSSRUWHG VSHHG 25�/VHFRQG TBD 7R EH YHULILHG. 

CLA63B050 7KH DOORZHG QRLVH SHU ELW VKRXOG EH OHVV 
WKDQ  0.3āL6B 9UPV C 9HULILHG LQ 3.6 

CLA63B060 7HPSHUDWXUH VWDELOLW\ < 50SSP/RC NC 
5HVXOWV DUH QRW 
GHILQLWLYH GXH WR 
WHVWEHQFK 
PHFKDQLFDO LVVXHV 

CLA63B070 5HSHDWDELOLW\ <0.1% C 9HULILHG LQ 3.8 

CLA63B080 LLQHDULW\ <0.1% C 9HULILHG LQ 3.7 

CLA63B100 
7KH CLA6 VHQVRU VKRXOG EH DEOH WR RSHUDWH LQ 
LE2, ME2 DQG GE2 RUELWV, DV ZHOO LQ EDUWK 
HQYLURQPHQW. 

C 
MDWHULDOV DUH 
ZLWKLQ E6CC, WR 
EH VWDWHG LQ DML 

CLA63B110 LLIHWLPH IRU VWRUDJH DQG JURXQG RSHUDWLRQV 5 
\HDUV. C MDWHULDOV DUH 

ZLWKLQ E6CC 

CLA63B120 LLIHWLPH IRU RUELW RSHUDWLRQV 15 \HDUV. C 
MDWHULDOV DUH 
ZLWKLQ E6CC DQG 
HOHFWURQLFV LV 
VSDFH TXDOLILHG 

CLA63B200 CRQQHFWRU C 6HH GHVLJQ UHYLHZ 
>AD1@ 

CLA63B210 7\SH RI SURWRFRO 56422/56485 
(VHULDO)57.6KEDXG RU 115.2KEDXG C 9HULILHG LQ 3.4 

CLA63B220 6XSSO\ YROWDJH ZLWKLQ +5.09 WR +6.09. C 9HULILHG LQ 3.5 

CLA63B230 5HVHW YROWDJH ZLWKLQ +5.09 WR +6.09 
 C 9HULILHG LQ 3.5 

CLA63B240 IQSXW SRZHU <2.5: C 9HULILHG LQ 3.5 

CLA63B250 7KH V\VWHP UHIHUHQFH VKDOO EH FRQQHFWHG WR WKH 
VHQVRU ERG\ PHWDOOLF SDUWV. C 6HH GHVLJQ UHYLHZ 

>AD1@ 

CLA63B260 7KH V\VWHP ERG\ PHWDOOLF SDUWV VKDOO DFW DV 
WKHUPDO LQWHUIDFH. C 6HH GHVLJQ UHYLHZ 

>AD1@ 

CLA63B270 1R UHGXQGDQW HOHFWURQLFV. C 6HH GHVLJQ UHYLHZ 
>AD1@ 

CLA63B300 4XDOLILFDWLRQ WHPSHUDWXUH -55RC WR +110RC NC 
1RW YHULILHG ZLWKLQ 

WKLV SURMHFW EXW 
YHULILHG LQ >5D2@ 
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 VERIFICATION CONTROL DOCUMENT 
 
UQLTXH 
RHT. ID 

RHTXLUHPHQW CRPSOLaQcH 
SWaWHPHQW 
(SHH QRWH 1) 

RHPaUNV aQG 
JXVWLILcaWLRQV 
 

CLA63B010 7KH VHQVRU SURYLGHV DEVROXWH DQJOH 
PHDVXUHPHQW. C 6HH GHVLJQ UHYLHZ 

>AD1@ 
CLA63B020 7KH VHQVRU PHDVXUHPHQW UDQJH FRYHUV 360�. C 6HH GHVLJQ UHYLHZ 

>AD1@ 
CLA63B030 MHDVXUHPHQW DFFXUDF\ LV �0.01R PaUWLaOO\ C 6HH �3.7 DQG �3.8 

CLA63B040 MD[LPXP VXSSRUWHG VSHHG 25�/VHFRQG TBD 7R EH YHULILHG. 

CLA63B050 7KH DOORZHG QRLVH SHU ELW VKRXOG EH OHVV 
WKDQ  0.3āL6B 9UPV C 9HULILHG LQ 3.6 

CLA63B060 7HPSHUDWXUH VWDELOLW\ < 50SSP/RC NC 
5HVXOWV DUH QRW 
GHILQLWLYH GXH WR 
WHVWEHQFK 
PHFKDQLFDO LVVXHV 

CLA63B070 5HSHDWDELOLW\ <0.1% C 9HULILHG LQ 3.8 

CLA63B080 LLQHDULW\ <0.1% C 9HULILHG LQ 3.7 

CLA63B100 
7KH CLA6 VHQVRU VKRXOG EH DEOH WR RSHUDWH LQ 
LE2, ME2 DQG GE2 RUELWV, DV ZHOO LQ EDUWK 
HQYLURQPHQW. 

C 
MDWHULDOV DUH 
ZLWKLQ E6CC, WR 
EH VWDWHG LQ DML 

CLA63B110 LLIHWLPH IRU VWRUDJH DQG JURXQG RSHUDWLRQV 5 
\HDUV. C MDWHULDOV DUH 

ZLWKLQ E6CC 

CLA63B120 LLIHWLPH IRU RUELW RSHUDWLRQV 15 \HDUV. C 
MDWHULDOV DUH 
ZLWKLQ E6CC DQG 
HOHFWURQLFV LV 
VSDFH TXDOLILHG 

CLA63B200 CRQQHFWRU C 6HH GHVLJQ UHYLHZ 
>AD1@ 

CLA63B210 7\SH RI SURWRFRO 56422/56485 
(VHULDO)57.6KEDXG RU 115.2KEDXG C 9HULILHG LQ 3.4 
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CLA63B250 7KH V\VWHP UHIHUHQFH VKDOO EH FRQQHFWHG WR WKH 
VHQVRU ERG\ PHWDOOLF SDUWV. C 6HH GHVLJQ UHYLHZ 
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UQLTXH 
RHT. ID 

RHTXLUHPHQW CRPSOLaQcH 
SWaWHPHQW 
(SHH QRWH 1) 

RHPaUNV aQG 
JXVWLILcaWLRQV 
 

CLA63B010 7KH VHQVRU SURYLGHV DEVROXWH DQJOH 
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5HVXOWV DUH QRW 
GHILQLWLYH GXH WR 
WHVWEHQFK 
PHFKDQLFDO LVVXHV 

CLA63B070 5HSHDWDELOLW\ <0.1% C 9HULILHG LQ 3.8 
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7KH CLA6 VHQVRU VKRXOG EH DEOH WR RSHUDWH LQ 
LE2, ME2 DQG GE2 RUELWV, DV ZHOO LQ EDUWK 
HQYLURQPHQW. 
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MDWHULDOV DUH 
ZLWKLQ E6CC, WR 
EH VWDWHG LQ DML 

CLA63B110 LLIHWLPH IRU VWRUDJH DQG JURXQG RSHUDWLRQV 5 
\HDUV. C MDWHULDOV DUH 

ZLWKLQ E6CC 

CLA63B120 LLIHWLPH IRU RUELW RSHUDWLRQV 15 \HDUV. C 
MDWHULDOV DUH 
ZLWKLQ E6CC DQG 
HOHFWURQLFV LV 
VSDFH TXDOLILHG 

CLA63B200 CRQQHFWRU C 6HH GHVLJQ UHYLHZ 
>AD1@ 

CLA63B210 7\SH RI SURWRFRO 56422/56485 
(VHULDO)57.6KEDXG RU 115.2KEDXG C 9HULILHG LQ 3.4 

CLA63B220 6XSSO\ YROWDJH ZLWKLQ +5.09 WR +6.09. C 9HULILHG LQ 3.5 

CLA63B230 5HVHW YROWDJH ZLWKLQ +5.09 WR +6.09 
 C 9HULILHG LQ 3.5 

CLA63B240 IQSXW SRZHU <2.5: C 9HULILHG LQ 3.5 

CLA63B250 7KH V\VWHP UHIHUHQFH VKDOO EH FRQQHFWHG WR WKH 
VHQVRU ERG\ PHWDOOLF SDUWV. C 6HH GHVLJQ UHYLHZ 

>AD1@ 

CLA63B260 7KH V\VWHP ERG\ PHWDOOLF SDUWV VKDOO DFW DV 
WKHUPDO LQWHUIDFH. C 6HH GHVLJQ UHYLHZ 

>AD1@ 

CLA63B270 1R UHGXQGDQW HOHFWURQLFV. C 6HH GHVLJQ UHYLHZ 
>AD1@ 

CLA63B300 4XDOLILFDWLRQ WHPSHUDWXUH -55RC WR +110RC NC 
1RW YHULILHG ZLWKLQ 

WKLV SURMHFW EXW 
YHULILHG LQ >5D2@ 
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7HFKQLFDO 1RWH: E0;-CLA3-71-0091 IRU CLA63 SURMHFW. � HP[\V 2019 

AYGD. 8QLYHUVLGDG 6/1 ā EG. 4XRUXP I9, 3DUTXH CLHQWtILFR 80H, 03202 EOFKH 6SDLQ. 
 

UQLTXe 
ReT. ID 

ReTXLUePeQW CRPSOLaQce 
SWaWePeQW 
(See QRWe 1) 

RePaUNV aQd 
JXVWLfLcaWLRQV 
 

CLA63B310 
AFFHSWDQFH WHPSHUDWXUH VKRXOG EH ZLWKLQ D 
UDQJH -55RC WR +70RC LQ              
FRPSOLDQFH WR EC66-4-67-30-11C 5HY 1. 

NC 
1RW YHULILHG ZLWKLQ 

WKLV SURMHFW EXW 
YHULILHG LQ >5D2@ 

CLA63B320 5DGLDWLRQ OHYHO 100 N5DG. C 

6SDFH JUDGH 
HOHFWURQLF 
FRPSRQHQWV ZLOO EH 
XVHG LQ FOLJKW 
0RGHO. 6HH >5D2@. 

CLA63B330 AWPRVSKHUH <10-5 PBDU WR DPELHQW C 

6SDFH JUDGH 
HOHFWURQLF 
FRPSRQHQWV ZLOO EH 
XVHG LQ FOLJKW 
0RGHO. 6HH >5D2@. 

CLA63B335 0D[LPXP SUHVVXUH GHFD\ -5500 3D/V C 6HH >5D3@ 

CLA63B350 9LEUDWLRQ (VLQH) EC66-E-10-03A 70 
5.1.10 C 6HH >5D3@ 

CLA63B351 9LEUDWLRQ (UDQGRP) EC66-E-10-03A 70 
5.1.11 C 6HH >5D3@ 

CLA63B352 9LEUDWLRQ (VKRFN) C 6HH >5D3@ 

CLA63B360 ELJHQIUHTXHQF\ > 200H] C 6HH >5D3@ 

CLA63B370 E0C EC66-E-67-20-07C, AQQH[ A C 6HH >5D3@ 

CLA63B380 E6D 10009 C 6HH >5D3@ 

CLA63B390 
GURXQGLQJ: 7KH UHVLVWDQFH EHWZHHQ DQ\ WHVW SRLQWV 
DORQJ WKH DOXPLQXP KRXVLQJ IRU JURXQGLQJ VKDOO EH 
5Pȍ PD[LPXP 

C 9HULILHG LQ 3.3 

CLA63B400 

4XDOLW\ OHYHO AOO SDUWV, PDWHULDOV & 
SURFHVVHV VKDOO EH DYDLODEOH DV IXOO E6CC 
TXDOLILHG (VHOHFWHG LQ DFFRUGDQFH WR 
EC66-4-67-70). 

C 
6HH GRFXPHQWV 

>5D4@, >5D5@ DQG 
>5D6@ 

CLA63B410 36A, :6A, F0ECA DQG UHOLDELOLW\ VWXGLHV 
VKDOO EH DYDLODEOH IRU WKH VHQVRU. C 

6HH GRFXPHQWV  
>5D7@, >5D8@, 
>5D9@ DQG >5D10@ 

CLA63B420 FDLOHG XQLWV LQ 106 KRXUV (UHOLDELOLW\)
 <0,15. C 6HH >5D2@ 

CLA63B500 

7KH PDQLSXODWLRQ RI WKH VHQVRU VKDOO QRW 
KDUP WKH LQWHJULW\ RI WKH RSHUDWRUV WKDW 
KDQGOH WKH V\VWHP GXH WR PHFKDQLFDO 
LVVXHV. 

C 6HH >5D2@ 

CLA63B510 
1R ULVN RI HOHFWULFDO VKRFN VKDOO UHVXOW GXH 
WR WKH YROWDJHV RU FXUUHQWV LQVLGH WKH GHYLFH 
GXULQJ KXPDQ KDQGOLQJ. 

C 6HH >5D2@ 
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Review of RIDs to delivered documentation.

RIDs in previous EXCEL archives:

- EMX-CLA3-RID-0001-ISS03_RRMeeting (CLOSED)

- EMX-CLA3-RID-0002-ISS03_DR (CLOSED)

- EMX-CLA3-RID-0003-ISS02_TRR (Actions closed, to be 
reviewed)

RIDs for FR:

- EMX-CLA3-RID-0004-ISS01_FR 

3. Discussions of RIDs.
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Closure configuration control is listed in

- See document EMX-CLA3-CCD-ISS01 Contract Closure 
Documentation 

4. Review of closure documents

16



Roadmap:

- Develop three angular sensors for terrestrial aeronautical, defense 
and terrestrial applications. (timeframe 2020)

- Ø 6cm - 12-bits (0.1º).

- Ø 9cm - 16-bits (0.01º).

- Ø 15cm  - 19-bits (0.001º).

- Reach TRL9 with a flight opportunity and follow the line of three 
sensors described above.

Actions:

- ESA Open Space Innovation Platform - OSIP  (10k CCN for market  
and applicability study) - Submitted

- ESA ESA AO/1-10147/20/NL/MH Invitation to Tender for 
Announcement of Opportunity for Technology Transfer Proof of 
Concepts (28/2 deadline) – 6 months study

- GVA project (timeframe)

5. Review of follow up actions and roadmap
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Actions:

- ESA Open Space Innovation Platform - OSIP  (10k CCN for market  
and applicability study) – Submitted

- ESA ESA AO/1-10147/20/NL/MH Invitation to Tender for 
Announcement of Opportunity for Technology Transfer Proof of 
Concepts (28/2 deadline) – 6 months study

- Sensor modifications for cost competitive solution
- Prototype implementation
- Test

- GVA project (12 months starting 01/04)

- Sensor product line implementation
- Promotion & market activities

5. Review of follow up actions and roadmap
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6. AoB & Conclussions

- Contactless angular sensor ECSS compliant; FMECA, PSA, WCA 

available; No catastrophic failures guaranteed.

- Error within 0.01o (16 bits) for -55oC to +90oC after calibration

- +5V supply, 2.25W worst case consumption, RS485 interface

- All electronics within the enclosure

- Our aim is to set a market product in early 2021.
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