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1 REFERENCES 

1.1 Normative references 

[N1] ECSS-Q-70-01A Cleanliness and contamination 

[N2] ECSS-Q-70-10A Qualification of printed circuit boards 

[N3] ECSS-Q-70-11A Procurement of printed circuit boards 

[N4] ECSS-Q-70-18A Preparation, assembly and mounting of RF coaxial cables 

[N5] http://workmanship.nasa.gov 

1.2 Informative reference 

[R1] S3-C-19-0-Electrical Block Diagram 

[R2] S3-C-SET-1-6-Fabrication and Test Planning 2008 

[R3] S3-C-1-0-Cabling Plan (to be published) 

 

2 TERMS, DEFINITIONS AND ABBREVIATED TERMS 

2.1 Abbreviated terms 

CB   Connection Board 

EQM   Engineering Qualification Model 

FM   Flight Model 

FM1   Flight Model 1 

FM2   Flight Model 2 

FR-4   Flame Retardant 4 

HASL   Hot Air Solder Leveling 

ICD   Interface Control Document 

P-POD  Poly Picosatellite Orbital Deployer 

PCB   Printed Circuit Board 

PWA   Printed Wiring Assembly 

TBC   To be confirmed 

TBD   To be defined 
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3 INTRODUCTION 

The present document aims to describe the fabrication operations and processes of each electrical 
assemblies of SwissCube. Before reading this document it is recommended to have a look at the 
Electrical block Diagram [R1] in order to understand the overall electrical design. 
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4 PCBS FABRICATION 

There are 16 PCBs in the satellite. All of them have 6 layers of copper and they can be manufactured 
with a similar substrate by two companies. These companies are: 

- Photochemie AG, 

- Micro-PCB AG. 

Photochemie has already worked for the space field but the fabrication prices are very expensive. 
Most of the PCBs will probably be manufactured by Micro-PCB. This question is actually in 
discussion. 

The PCBs for the EQM, FM1 and FM2 will be manufactured in only three batches in order to 
reduce the starting costs.  

The recommendations of ECSS-Q-70-11A [N3] have been followed as well has possible. 

4.1 Material  

4.1.1 Substrate (Photochemie) 

The chosen substrate is a specific halogen free FR-4 (R1551W - R1566W, see Appendix A). It was 
recommended by Photochemie regarding to the thermal environment of SwissCube. 

The typical glass transition temperature is 152.7 °C when the laminate thickness is less than 0.5 mm  

4.1.2 Substrate (Micro-PCB) 

Micro-PCB recommends using a standard FR-4 with a typical glass transition temperature of 175°C.  

4.1.3 Surface Finish 

A standard chemical Nickel/Gold surface finish has been chosen for the 6 faces of SwissCube 
because gold is needed to perform the wire bonding of the sunsensor. The wire bonding requires a 
gold thickness of 50 to 100 nm. 

Here are the values given by the manufacturer: 

- Nickel thickness: 5.177 um 

- Gold thickness: 76 nm 

This operation is made by another company: Markus Hofstetter AG. 

For the other boards, a HASL surface finish with pure tin will be used if the fabrication is 
performed by Photochemie. This surface finish has been recommended by Jason Page, electronics 
engineer at ESTEC.  

Micro-PCB is not able to do a good HASL finish on 0.8 mm thick PCBs. So, if the fabrication is 
performed by Micro-PCB. It has been decided to use a standard chemical Nickel/Gold surface 
finish on every board.  
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4.1.4 Solder Mask 

The solder mask (see Appendix B) will be used only where it is really necessary. As shown below, 
the solder mask will be used around the wire connection in order to facilitate the soldering because 
the copper pads are close to each other. 

 
 

 

 
 

 

Figure 4-1 :  Solder mask (in black) around the connection of the CB 

 

The soldermask outgassing will be limited by the use of a conformal coating after soldering the 
wires. 

 

4.1.5 Layers Thickness 

Number of layers: 6 

Laminate thickness: 150 um (3 layers) 

Prepreg thickness: 118 um (2 layers) 

Copper thickness: 35 um (6 layers) 

Nickel/Gold thickness: 5 um (on the copper, both sides) 

Solder mask thickness: 12 um (only on specific zones) 

 

Total thickness (end of fabrication process): 0.8 mm 
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4.2 Schedule 

Please refer to the general planning [R2]. 

4.3 Workforce 

The fabrication files are prepared by the persons in charge of the routing of each subsystem. So it is 
important to keep these people in contact in case of problem or in case of last minute modifications. 
Here are their names and the subsystems on which they work. 

 

Peter Brühlmeier (EPFL) 

- Payload 

- ADCS 

- ADS 

- Battery Board 

- Faces 

 

Steve Maillard (HEIG-VD) 

- Power Management Board 

- Connection Board 

 

Claude Guinchard (HEIG-VD) 

- Mother Board 

 

Michel Gremaud and Sylvain Decastel (HES Fribourg) 

- BEACON 

 

Frederic Chastellain (UNINE) 

- COM 

 

Olivier Walpen (HEVs) 

- CDMS 

 

The PCBs fabrication is done by an external company but during the first week this work will be 
followed by an electrical engineer at EPFL. 
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4.4 Costs 

For the EQM and the FMs it will be necessary to produce 2 series of PCBs per model (6 series in 
all). Here is an estimation of the PCBs fabrication costs for the EQM and FMs: 

 

4.4.1 PCBs fabrication costs EQM 

EQM (2 series of PCB) 
Price each series: CHF 5000.- 

Starting costs: CHF 2000.- 

Electrical testing: CHF 1000.- 

Total price for the EQM: approx. CHF 13’000.- 

 

4.4.2 PCBs fabrication costs FM1 and FM2 

FM1 (4 series of PCB) 
Price each series: CHF 5000.- 

Starting costs: CHF 4000.- 

Electrical testing: CHF 2000.- 

Total price for the FM1: approx. CHF 26’000.- 
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4.5 Contact 

4.5.1 Photochemie 

 
Eduard Heinrich 
Sales Manager 
  
Photochemie AG 
Gewerbestrasse 1 
Postfach 361 
CH-6314 Unteraegeri 
  
Tel.  +41 (0)41 754 45 30 
Fax: +41 (0)41 754 45 59 
ed.heinrich@photochemie.ch 
www.photochemie.ch 

Michel Grangier 
Manager Technologie & Consulting 
  
Photochemie AG 
Gewerbestrasse 1 
Postfach 361 
CH - 6314 Unterägeri 
  
Tel.  + 41 (0)41 754 45 06 
Fax. + 41 (0)41 754 45 95 
m.grangier@photochemie.ch 
www.photochemie.ch 

 

4.5.2 Micro-PCB 

 
José Luis Mendes 
  
Micro-PCB AG 
Hauptstrasse 2 
8512 Thundorf 
  
Tel.  +41 (0)52 369 41 32 
Fax: +41 (0)52 369 41 37 
j.l.mendes@micro-pcb.ch 
 

4.5.3 Markus Hofstettler 

 
Markus Hofstetter AG 
 
Leiterplattenlohngalvanik 
Fännring 10 
CH-6403 Küssnacht am Rigi 
 
Tel. + 41 41 850 50 50 
Fax + 41 41 850 55 50 
Email: info@markus-hofstetter.ch 

www.photochemie.ch
www.photochemie.ch
mailto:j.l.mendes@micro-pcb.ch
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4.5.4 Persons in charge of PCB routing 

 
Peter Brühlmeier  
 
EPFL STI ACI  
INM 013 (Bâtiment INM)  
Station 14  
CH-1015 Lausanne 
Tel: [+41 21 69] 37544, 32644 
peter.bruehlmeier@epfl.ch 
 
Claude Guinchard  
 
HEIG-VD Département TIC  
Route de Cheseaux 1  
Bureau A03 
1401 Yverdon-les-Bains  
Suisse  
claude.guinchard@heig-vd.ch  
Tél. 024 / 55 76263 
 
Steve Maillard 
 
HEIG-VD Département TIC  
Route de Cheseaux 1  
Bureau A03 
1401 Yverdon-les-Bains  
Suisse  
steve.maillard@heig-vd.ch  
Tél. 024 / 55 76263 
 
 
 
 
 
 

Michel Gremaud  
 
Ecole d'Ingénieurs de Fribourg 
Bureau de Construction 
BD de Pérolles 80 
Bureau G10.12  
1705 Fribourg 
Téléphone +41 26 429 6572  
Fax +41 26 429 6600  
michel.gremaud@hefr.ch 
 
Sylvain Decastel  
 
Ecole d’Ingénieurs de Fribourg 
BD de Pérolles 80 
CP 32 
CH-1705 Fribourg 
Téléphone +41 26 429 68 71 
Sylvain.decastel@hefr.ch 

 
Frédéric Chastellain       
 
ESPLAB - IMT UniNE 
2, A.-L. Breguet 
CH-2000 Neuchâtel 
Tél. +41(0)32 718 34 10        
Fax +41(0)32 718 34 02 
frederic.chastellain@unine.ch 
 
Olivier Walpen 
 
027 606 8730 
olivier.walpen@hevs.ch
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5 COMPONENTS MOUNTING AND SOLDERING 

5.1 Stock of components 

All components are stocked in the clean room before mounting. Two documents are used to 
manage the stock of components: 

 

- S3-C-1-0-Electrical-Components-List (list of all components for one satellite) 

- S3-C-1-0-Cleanroom-Electrical-Component-List (list of component stocked in the clean room)  

 

Before mounting and soldering the electrical assemblies of the EQM, the cleanroom must contain at 
least 2 times the needs for 1 satellite. 

Before mounting and soldering the electrical assemblies of the FM1 and FM2, the cleanroom must 
contain at least 4 times the needs for 1 satellite. 

These documents are regularly checked and updated. 

5.2 Components mounting 

5.2.1 Component cleaning and tinning 

Before soldering, smd components will be cleaning in an isopropyl alcohol bath. After drying, a 
rosin-based, halide-free flux will be applied on the components pins (this will be performed with a 
bath of flux for the small components). Then they will be tinning in two different solder pots. These 
two solder baths are regulated at 260°C. The first bath removes the unleaded layer of tin already 
applied on the pins and provides a rough leaded tinning. And the second bath, cleaner than the first, 
finalizes the tinning process by adding lead to the solder joints. 

In brief, the process for a typical smd component: 

 

1) Clean the component with isopropyl alcohol 

2) Let it dry 

3) Apply the flux 

4) Dip the component in the first solder bath (approx. 3 seconds) 

5) Dip the component in the second solder bath (approx. 3 seconds) 

6) Clean component with isopropyl alcohol 

 

The solder pots are manufactured by PLATO. Here is a picture of one of these facilities: 
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Figure 5-1 : Porcelainized Solder Pots for tinning  

 

 

5.2.2 Soldering process 

Before soldering the PCB is heated at approx. 90 °C with a heating plate designed especially for our 
application. This heating process recommended by Jason Page will reduce the mechanical 
constraints on the substrate and the solder joint. 

Type of solder used: ELSOLD Sn63Pb37 

Soldering temperature: 260°C 

 

 

 

 

 

 

 

 

 

 



 

 Issue : 1 Rev : 0 
Date : 22/03/2008 
Page : 15 of 52 

 

Ref.: S3-C-1-5-Fabrication Plan (Electrical).doc 

 
 

 
 
 

Figure 5-2 : Heating Plate 

 

5.2.3 Soldering examination 

As recommended in ECSS-Q-70-10A [N2] 

The Pictorial Reference of the Nasa workmanship standards [N5] will be also used for the soldering 
examination. 
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5.2.4 Soldering facilities 

The major part of the soldering work will be performed with the new soldering facilities of the 
Space Center, EPFL. These Weller tools are perfectly appropriate to solder the SwissCube 
components.   

 
 

       
 

 
 

Figure 5-3 : Soldering facilities, WELLER (WD2M and WMRP) 

 

5.3 Solar cells soldering 

Triple junction solar cells are used on the SwissCube. The soldering process has been defined and 
tested at EPFL.  

This process consists to depose a low temperature solder paste (Sn18PbBi50 - 98°C) on a specific 
footprint by a process of serigraphy (screen printing).  

The solder paste is manufactured in France by MBO (Métaux Blancs Ouvrés).  
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After this deposition, the solar cells are placed by hand on the solder paste and then baked in a 
vacuum oven. The baking duration is approx. 20 min. At last, it is necessary to clean the panel in 
order to eliminate the residual flux with an isopropyl alcohol bath. 

5.3.1  Silver strip cutting 

The silver strips (silver contacts pads) are already welded on the solar cell on each terminals as 
shown below. Before the soldering, the silver strips of the solar cells must be adapted to the 
SwissCube design by cutting two out of four of them. This operation must be done by hand and 
very carefully with a high precision cutter. 

 

 

 

Figure 5-4 : Silver strips on the solar cells terminals  
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5.3.2 Soldering process 

The Sn18PbBi50 solder paste is deposed by serigraphy on the footprints by using a grid with a mesh 
of 80 wires per inch (pictures 1-4). The footprint shape is performed with a light-sensitive resin 
layer. After this deposition, the solar cells must be placed very precisely by hand on the solder paste 
(picture 5). This is the critical operation of the process because it is not possible to modify the 
position of the solar cell when it has been put on the paste. 
 

 

Figure 5-5 : Solar cells soldering process   
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Then the assembly is put inside an oven (picture 6). The temperature inside the oven must follow a 
defined profile, as it can be seen on Figure 5-3. This temperature is controlled and checked by two 
probes: the first is in the confine, and the second is a thermocouple on the surface of the PCB (the 
thermocouple can be seen on picture 7 and picture 9). After few seconds at the temperature of 
fusion, the vacuum is made to evacuate flux and air bubble (picture 8). Next, the confine is cooled 
by a flux of Nitrogen. 
 

 

Figure 5-6 : Temperature profile for the solar cells soldering process   

 
 
 
After baking, panels must be cleaned (due to projections of flux during the vacuum (picture 9)) in an 
ultrasonic bath of isopropyl alcohol and then dried with compress air. 
 

5.3.3 Soldering examination 

The soldering process has been tested and validated. A visual examination is sufficient. 

 

5.3.4 Soldering facilities 

The soldering process of the solar cells needs specific facilities (serigraphy process, oven with a 
vacuum system, etc.). These facilities are available at the “Laboratoire de Production 
Microtechnique” (EPFL - STI - LPM). 
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5.4 Connector soldering 

Each face of SwissCube is connected to the satellite with a connector (see S3-C-1-2-Electrical ICD) 
as shown below: 

 

Figure 5-7 : SMD Connectors 

 

This connector is soldered on the faces by hand with a very thin iron. 
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5.5 Sun Sensors wire bonding 

There is one sun sensor on each face of the SwissCube. These sensors are welded on their footprints 
with gold wire bonds. Each pin of the sun sensor will be connected with 2 bonds in order to 
increase the reliability. This operation is not complicated and it is done at the LPM too.  

 

 

Figure 5-8 : Sun sensor footprint and location on the +Z Face 

 

5.5.1 Facilities 

The LPM laboratory has a manual wire bonder for the bonding of prototype devices and small 
series. The bonding technique used is “Au ball-wedge”. 

A picture of this facility is shown below. 
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Figure 5-9 : Manual wire bonder at LPM 

 

5.5.2 Potting of the wire bonds 

After bonding, the wire bonds are potted in a resin as shown below.  

 

 

Figure 5-10 :  Sun sensor wire bonds potted in the resin 

 

The resin used for this application is the 3M Epoxy EC-2216. 
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5.6 Workforce 

This work will need one electrical engineer of the team and will be supervised by a solder specialist 
of LPM (Nicolas Dumontier). 

5.7 Schedule 

Please refer to the general planning [R2]. 

5.8 Costs 

The solar cells have been given for free by one of the SwissCube sponsors: EADS Astrium. 

500 gr. of the solder paste Sn18PbBi50 costs approx. CHF 80.-  



 

 Issue : 1 Rev : 0 
Date : 22/03/2008 
Page : 24 of 52 

 

Ref.: S3-C-1-5-Fabrication Plan (Electrical).doc 

5.9 Contacts 

André Badertscher 
EPFL STI ACI  
INM 020 (Bâtiment INM)  
Station 14  
CH-1015 Lausanne     
Tel: [+41 21 69] 32653 
andre.badertscher@epfl.ch 

 
 
Jason Page 
ESTEC 
Principal Electronics Engineer 
Tel: +31(0) 71 565 3826 
Fax: +31(0) 71 565 3911 
Jason.page@esa.int 

 

 
Nicolas Dumontier   
nicolas.dumontier@epfl.ch 
bureau(x): BM0141  
Tel: [+41 21 69] 37898 
  
 

5.9.1 Contact for the solder paste for solar cells 

 
MBO 
François-Dominique LUTRAT 
Directeur Technique Adjoint 
Rue de la Fonderie 
21800 CHEVIGNY-SAINT-SAUVEUR 
Tel: 33 (0)3 80 46 12 58 
Fax: 33 (0)3 80 46 66 59 
www.mbosolder.com 

mailto:Jason.page@esa.int
http://www.mbosolder.com/
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6 BOARDS BURN-OUT AND TESTING 

At the end of the soldering process each PCB will perform an electrical functional test in order to be 
sure that every components work correctly. 

6.1 Test protocol 

For each board a test protocol is defined. These protocols are indexed in this document: 

- S3-C-1-0-Boards-BurnOut-Protocol  (to be published) 

6.2 Workforce 

This work needs 2 electrical engineers of the team. 

6.3 Schedule 

Please refer to the general planning [R2]. 

6.4 Costs 

No specific cost. 

6.5 Contacts 

No specific contact. 
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7 BAKEOUT 

The Bakeout is an activity of increasing the temperature of hardware to accelerate its outgassing 
rates with the intent of reducing the content of molecular contaminants within the hardware. [N1] 
 
The SwissCube electronics boards will be coated with a conformal coating in order to avoid the 
outgassing of the electronics plastic packages, FR-4 and solder mask. But before applying this 
conformal coating on the boards, they will be baked out a first time. 
 
The highest bakeout temperature should be employed with a pressure less than 10-2Pa. The 
temperature used will be dictated by the sensitivity of the components present. 

7.1 Materials 

Bakeout should be applied for all materials that can be warmed, and more specifically to ([N1]): 

- harness, 

- MLI, 

- carbon and glass fibre components,  

- glued, coated or potted materials. 

The PCBs of SwissCube are made of FR-4 (with glass fibre components) and they have a solder 
mask (coated materials). 

7.2 Process description 

During the bakeout process, the following relevant parameters shall be monitored: 

- vacuum conditions (< 10-2 Pa), 

- temperature (> 60 ºC), 

- duration (> 72 h). 

The temperature shall be linked to the outgassing material and the cleaning effect, but the lower the 
temperature (with given minimum of 60 ºC) the longer the duration [N1]. 

For the SwissCube electronics boards, it has been decided to use a bakeout duration of 24 h with a 
temperature of 70°C.  

7.3 Facilities 

This test will be performed in the vacuum chamber of Nyon (RUAG). 
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7.4 Schedule 

Please refer to the general planning [R2]. 

7.5 Contacts 

7.5.1 Contact for the vacuum chamber in Nyon 

 
Didier Cerutti  
Responsable spatial  
 
RUAG Aerospace  
ch. de la Vuarpillière 29  
CH-1260 Nyon  
 
Tel. +41 223 617 733  
Fax +41 223 616 752  
Mobile     
Mailto:didier.cerutti@ruag.com   
http://www.ruag.com 
   

 

http://www.ruag.com/
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8 CONFORMAL COATING 

Conformal coating is intended to provide electrical insulation and environmental protection to the 
PWA, eliminating or minimizing any performance degradation caused by humidity, handling, debris 
and/or contamination. 

The conformal coating will be also used to avoid the outgassing of the solder mask and the 
components. A controlled volatility RTV silicone conformal coating CV-1152 has been selected (see 
Appendix D). This is a product of NUSIL Silicone Technology. 

8.1 Applying method 

Conformal coating is easy to apply by brushing with a small paintbrush. It is recommended to use a 
mask during applying even if this product is not toxic. 

Layer thickness: approx. 100 um (both sides) 

The Pictorial Reference of the Nasa workmanship standards [N5] will be used for the conformal 
coating applying control. 

8.2 Schedule 

Please refer to the general planning [R2]. 

8.3 Costs 

Here is the price list from Nusil:  

 
200g of CV-1152 is enough for the EQM and the FMs. 
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8.4 Contacts 

 
POLYTEC PT GMBH 
Polymere Technologien 
 
Stefanie Glatz 
Assistant 
 
POLYTEC PT GMBH 
Polymere Technologien 
Polytec-Platz 1-7 
76337 Waldbronn 
Germany 
 
Phone: +49 7243 604-400 
Fax: +49 7243 604-420 
E-Mail: s.glatz@polytec-pt.de 
Internet: www.polytec-pt.de 
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9 CABLES 

9.1 Kapton wires (AWG 28) 

9.1.1 Description 

This first type of wire is used to connect the boards when no connector is needed. In order to 
simplify the design and integration, it has been decided to use the same AWG for all the power and 
data interfaces without connector (see Appendix E). 

9.1.2 Wires preparation 

9.1.2.1 Denuding 

It is difficult to perform a very accurate denuding of the Kapton wires with a standard tool because 
Kapton is a very hard polymer. It is the reason why it has been decided to buy a specific tool. This 
tool has been recommended by RUAG for the preparation of Kapton wires. This tool was specially 
developed for thin cables. It features a four-blade system, which provides accurate and exactly 
repeated stripping of cables. It can be very easily and precisely adjust for each type of wire. 

 

 

     
 

 

Figure 9-1 : Ministrip tool 
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Here are the features of this tool: 

 

- Wire size range from 0.16 mm (0.006”) to 1.5 mm (0.06”) (15 – 34 AWG), depending on 
isolation-type down to 0.10 mm (0.004") 38 AWG 

- Outer cable diameter max. 2.5 mm (0.1’’) 

- Stripping length up to 15 mm (0.6’’)  

- Four cutting blades on one plane  

- Rotating cut  

- No wire damage  

- Fast and easy change of length and diameter settings  

- Suitable for Teflon, PVC, Kynar and Kapton isolations 

 

Here is the result with the Kapton wire used for SwissCube (AWG 28): 

 
 

 
 

Figure 9-2 : Denuded Kapton wire (AWG 28) 
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Here are a few recommendations from the NASA workmanship pictorial reference [N5]: 

 

   

Figure 9-3 : Recommendations from the NASA workmanship pictorial reference [N5] 

 

9.1.2.2 Tinning 

It has been decided to use also the solder pots for the tinning of the wires. 

 

9.2 PTFE wires (AWG 34) 

9.2.1 Description 

The second type of wire is used when the interfaces need a connector. In fact this PTFE wire is 
already welded to the connector by the manufacturer. The chosen connector (with its wires) is space 
qualified. Each connector has 26 PTFE wires 34 AWG, with a color code. 
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9.3 RF coaxial wires 

9.3.1 Description 

Every RF interfaces are performed with the same RF H.FL coaxial wire and connector (see 
Appendix G). 

 

 
 

Figure 9-4 : H.FL connector 

 

The connectors are retained on the PCBs with a specific mechanical piece.   

9.3.2 Wires preparation 

9.3.2.1 Denuding and soldering 

Denuding of the RF cable must be done very carefully as recommended in ECSS-Q-70-18A [N4]: 
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And here are a few recommendations from the NASA workmanship pictorial reference [N5]: 

 

   

Figure 9-5 : Recommendations from the NASA workmanship pictorial reference [N5] 

 

 

 

 

 

9.4 Cabling Plan 

Detailed information about the cabling process can be found in the Cabling Plan [R3] (to be 
published). 
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10 BATTERY BOX INTEGRATION 

10.1 Batteries 

Two Lithium Ion Polymer batteries are used in the satellite. These batteries are manufactured by 
VARTA.  

10.1.1 Type 

 

 
 

Figure 10-1 : PLF 503759 

 

10.1.2 Preparation 

A PCM (protection circuit module) with two wires is already mounted on the batteries by the 
manufacturer. Theses two parts (PCM and wires) will be removed because the satellite has already its 
own PCM and the wires are replaced by space qualified wires. 
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Figure 10-2 : PCM and wires are removed 
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10.1.3 Box Integration 

The first step is soldering the AWG 28 Kapton wires on the terminals of the batteries and soldering 
the thermal sensor LM94022 on the two flexible PCB strips. 

 
 

    
 

 
 
 

Figure 10-3 :  One flexible PCB strip (substrate: Kapton) with the thermal sensor 
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The second step is soldering the heating resistor on the copper plate. 

 
 

      
 
 

Figure 10-4 : Heating resistor of  100 Ohm 

 

Then the two batteries are attached together with Kapton adhesive tape (with the copper plate 
between). And then they are introduced inside the aluminium box. 

 

  
 

Figure 10-5 : Batteries introduced inside the box 
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Figure 10-6 : Battery Box Integration 
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After that, the box is sealed on both sides with epoxy resin EC 2216. The thermal sensors are also 
attached on the copper plate with this epoxy seal. The thermal sensors are located at the opposite 
side of the heating resistor.  

Then the battery board will be screwed on the aluminium box. 

 

 

 
 

Figure 10-7 :  Epoxy seal (in green) and battery board 

 
 

 

 
 

 

Figure 10-8 :  Battery Box Integrated 
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Appendix A FRA-4 Specifications 
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Appendix B Solder Mask Specifications 
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Appendix C Solder Pots specifications 
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Appendix D Conformal Coating Specification 
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Appendix E Kapton wire 
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Appendix F A27000-026 Connector with PTFE wires 
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Appendix G RF coaxial wire and connector 
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