ESCC Qualified Magnetics Off The Shelf

By Technology Flow Qualification
FLU ”\ m:)gnleet‘{c?sl, for power solutions.

Charles Thillemann Hemmingsen

Electrical Design Engineer, MSc. E. E
Defence and Space
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Flux A/S - ESA Qualified Manufacturer by Technology Flow Approval — ESA Certificate 364

ESCC3201/013
“CUSTOMISED MAGNETICS (INDUCTORS, TRANSFORMERS) BASED ON TYPE FT”

e Single or multi-coupled inductors

e Common mode chokes / Differential

¢ Power transformers (flyback, forward, push-pull, half/full bridge, specific
architectures)

e Signal transformers

* Pulse transformers

e Current/voltage measurement transformers

e Specific magnetic functions within environment and thermal requirements
¢ Integrated Magnetics

e Spike Killer

¢ High Frequency

¢ High Voltage

e Other specific magnetic function (Magnetorquer, Solenoid, Combined Magnetics...)

Power level up to 5kW per unit

Current level up to 62.5 AMP

Frequency up to 10 MHz

Operating and storage Temperature -55°C — 130°C (derated)
RoHS and non-RoHS solder methods available
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FLUX A/S coil, choke and transformer manufacturing lines:

Industry Space (EU) Space (EU) Space (US) Space (US) HiRel e-Mobility Industry

Category ESA Qualified (EPPL 1) Enhanced Grade (EPPL2)  Class B, Non-critical Flight Class S, Critical Flight Military Automotive Industrial
Certification ESA Technology Flow Qualified Manufacturer AS9100 AS9100 1ISO9001 IATF-16949 1ISO9001
Performance standard ESCC3201 ESCC27500 MIL-PRF-27 MIL-PRF-27 IPC-A610 Class llI Q-200 IPC-A610 Class I
Design baseline ESCC3201/013 ESCC3201/013 MIL-STD-981 MIL-STD-981 MIL-STD-981 Industrial Industrial

Design Denmark Denmark Denmark Denmark Denmark Denmark Thailand
Production Denmark Denmark Denmark Denmark Denmark/Thailand Denmark Thailand
Screening Denmark Denmark Denmark Denmark Denmark - optional N/A N/A

Traceability Yes Yes Yes Yes Yes N/A N/A

Typical quantities 1-200 5-500 1-200 1-200 500-10.000 5.000-100.000 10.000-1.000.000

(ITAR Compliant option DK)
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F LU ” Next level .
) magnetics for power solutions.

Flux A/S (1980) Flux International Ltd. (2004)
Industrivangen 5 BLK C 5, 41/27 Bangna-Trad KM 16.5
4550 Asnaes Bangchalong, Banplee

Denmark Bangkok, Thailand

* Defence & Space (ISO9001, AS9100, ESA 364) * Industrial (ISO 9001, 14001, 45001)
« ESCC3201/013, MIL-STD-981, IPC-A610 Class IlI « Automotive (IATF16949)

» Defence and Commercial Space (IPC)

space@flux.dk
Tel. +455965 0089

www.flux.dk
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https://www.flux.dk/families

Gate Drive Transformers

MIL-STD-1553 BUS Transformers

Current sense transformers

Inductors

Chokes

Transformers optimized for Texas Instruments Controllers

Custom-made Components

Next level .
magnetics for power solutions.



Next level magnetics
for power solutions
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Marketsv  Productsv  Capabilities~  Downloads  Blogs & Cases  About v

Make intelligent design choices for your next project

Sta n d a I’d M ag 1] et i C CO m pO ne ntS Data base Get access to the .stp files for all our standard magnetic components below and transfer the components you need directly into your PCB design.

As an ESA-qualified supplier, all of our components are ESCC-qualified, providing our customers with components of the highest industry
standards.
Welcome to our Defences & Space standard magnetic components library. While Flux is known for custom designs, we also produce high-volume

standard parts for better pricing and stock availability. Custom-made components
Do you need a different standard component? Do not hesitate to request and we will explore the possibility of adding that component to our

Common items include gate drive transformers, MIL-STD-1553 bus transformers, current sense transformers, inductors, and chokes. standard range. If your need is adopted for catalog, Flux will sponsor related non-recurrent engineering.

Gate Drive Transformers MIL-STD-1553 BUS Transformers Current sense transformers

VIEW FAMILY VIEW FAMILY VIEW FAMILY

Inductors Chokes Custom-made Components




. Get access to our datasheets! X t = o X

We assist you every Get access to our gate drive
.Stp of the way transformer datasheets here!

FIRST NAME* LAST NAME*

Download :stp files I

for our standard

magnetic components NG
directly from our i
database!

M | agree to receive updates and communications about Flux

products.*

W 1 agree to allow FLUX to store and process my personal data.*

SUBMIT

Work with our standard magnetic components by integrating the .stp files
you need straight into your PCB design.
Benefit from multi-disciplinary competencies with our magnetic components and integrate them into your stand-

alone products or integrated solutions. At Flux, we are committed to delivering components of superior

performance and value to ensure that they meet the industry requirements in terms of function and reliability.

Facilitate the design process of your next project.
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Inductors

Flux 1290-50 Toroid
Inductor Series

The 1290-50 (11.4pH/20A -
452.5uH/2.12A) Toroid
Inductor Series offers a
space economic solution by
direct horizontal or vertical

mounting.

https://www.flux.dk/productss/?productName=Flux 1290-51 Toroid Inductor Series&tableld=285

Flux 1290-51 Toroid
Inductor Series

The 1290-51 Toroid Inductor
Series with QPL status
combines the need for the
highest International
Standards for Space Grade
with the need for minimal
height or PCB area
consumption by horisontal
or vertical mounting.

VIEW PRODUCT

Downloads

Flux 1290-52 Toroid
Inductor Series

The 1290-52 Toroid Inductor
Series with QPL status
combines the need for the
highest International
Standards for Space Grade
with the need for minimal
height or PCB area
consumption by horisontal

or vertical mounting.

VIEW PRODUCT

Blogs & Cases

N
FLUXY

About v

Flux 1291 ER14.5L Inductor
Series

The 1291 ER14.5L Planar
SMD inductor Series with
QPL status combines the
need for the highest
International Standards for
Space Grade with the need
for low building height. This
series features side to side

winding.

VIEW PRODUCT

Next level .
magnetics for power solutions.
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Flux 1290-50 Toroid Inductor Series

The 1290-50 (11.4uH/20A - 452.5uH/2.12A) Toroid Inductor Series offers a
space economic solution by direct horizontal or vertical mounting.

Flux designs and manufactures in accordance with ESCC3201 and MIL-

STD-981. The product represented in this data sheet is ESA Qualified =TT
(QPL) and will be delivered with an extensive ESCC data package Marki
containing test results by serial number. Products are manufactured, tested arking
and inspected by ESA certified staff.

ESCC320101301F12905008-1 Qualified part

Benefits Quality Levels
Platformless ESCC3201/013
Simple construction MIL-STD-981 Class S
Flying leads MIL-STD-981 Class B
Up to 1 mHz HiRel/MIL IPC-A610 III
Surface Sn63Pb37

Included Additional

ESA Qualified (QPL) X-Ray Inspection

‘@ ESCC Inspection Lot Acceptance Test
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Component specifications:

ESCC Part Number

ESCC320101301F12905001-1
ESCC320101301F12905002-1
ESCC320101301F12905003-1
ESCC320101301F12905004-1
ESCC320101301F12905005-1
ESCC320101301F12905006-1
ESCC320101301F12905007-1
ESCC320101301F12905008-1
ESCC320101301F12905009-1
ESCC320101301F12905010-1
ESCC320101301F12905011-1
ESCC320101301F12905012-1
ESCC320101301F12905013-1
ESCC320101301F12905014-1

ESCC320101301F12905015-1

Inductance
[uH]
11.4
13.8
19.3
25.7
32.9
45.6
60.3
771
102.6
139.7
173.4
230.9
285.0
357.5

452.5

Downloads

Blogs & Cases

Current
[A]

20.00
17.08
14.31
11.97
10.00
10.00
8.54
7.16
5.98
5.00
4.19
3.54
3.02
2.53

212

About v
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Flux 1290-50 Toroid Inductor Series

The 1290-50 (11.4uH/20A - 452 .5uH/2.12A) Toroid Inductor Series offers a
space economic solution by direct horizontal or vertical mounting.

Print data sheet

Flux designs and manufactures in accordance with ESCC3201 and MIL-

STD-981. The product represented in this data sheet is ESA Qualified

(QPL) and will be delivered with an extensive ESCC data package

containing test results by serial number. Products are manufactured, tested :
and inspected by ESA certified staff. Marklng

ESCC320101301F12905001-1 Qualified part

Benefits Quality Levels
Platformless ESCC3201/013
Simple construction MIL-STD-981 Class S
Flying leads MIL-STD-981 Class B
Up to 1 mHz HiRel/MIL IPC-AG10 Il
Surface Sn63Pb37

Included Additional

ESA Qualified (QPL)
ESCC Inspection
ESCC Magnetic Sheet
ESCC Certificate

Test Data

X-Ray Inspection
Lot Acceptance Test
Qualification test
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Flux 1290-50 Toroid Inductor Series FLUX‘
The 1280-50 (11.4pH/20A - 452.5pH/2.12A) Toreid Inductor Series offers a space economic ‘ I L u ‘
solution by direct horizontal or vertical mounting
Flux designs and manufactures in accordance with ESCC3201 and MIL-STD-281. The
product represented in this data sheet is ESA Qualified (QPL) and wil be delivered with an
extensive ESCC data package containing test results by senal number. Products are
manufactured, tested and inspected by ESA certified staff.
ESCC320101301F12905001-1 Qualified part
Benefits Quality Levels
Platformiess ESCC3201/013 1
i:';ﬂe consincton MIL-STD-981 Class S s
ng leads
Upto 1 mHz MIL—STD—981 Class B
Surface Sn63Pb37 HiRel/MIL IPC-A610 Il
A% Inductance Room
Included Additional Temp 8%
ESA Quaimied (QPL) X-Ray inspection Inductance -55°C 3
ESCC Inspaction Lot Acceptance Test to +125°C 210%
ESCC Magnatic Sheet Quaincation test
ESCL CEficae Wire max. current ESCC-Q-5T-
TestData -1
Pin A B ]
- | o2 | - T
1,2 30£2 2042 S T i
— B -
C
TOp OD max 22 mm N D [
1D min 5mm N Iaded | | bl
Marking H max 11 mm — |
l—' M max 135g <o_|
Bottom . 0D _
Specifications
Inguctances Max Wire Curent DCRat22°C
] Amsz} [mGem}
114 20.00 56
Mechanical Meassures
Total lead lengh Isolated lead length Outer dlamater Inner gamsater Height
A Ay 00 Max fnm} O Min pmem} H Max e
30+2 20£2 2 5 1
Flux.dk
1411072026, 1224
Al data subject fo change without prior notice.
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Thank you!

Come meet us at Booth 8 in Einstein.

12.09 -

< Kamera

For the best experience, our
datasheets are not available on
tablet or mobile...

Please revisit the datasheets on your computer.

Want us to send you an e-mail with
the link, so you can open it in your
web browser?

EMAIL*

J | agree to receive other communications from

-
‘ FLUX International *

flux.dk



High Reliability
Ceramics

Michael Conway

Senior Product Marketing Manager

% KYOCERA
TAV/XS




Ceramic Product Solutions Overview

Space / Mil Level Product Series Comments
Mil / Space BME MLCC M32535 X7R NP0, ESCC 3009 , NASA P838, DSCC  Excess stock, short lead
25007 Mini BME stacks times. High CV

Mil PME MLCC CDRO01-06, CDR11-14, CDR31-35, M123

Mil Ceramic Leaded M39014

Ceramic DLAMLCCs 03028, 03029 , 05002 , 05006 , 05007,06022 ,06019  Extend DLA range

Mil / Space PME Stacks M49470 / ESCC 3001

CECC/COTS PLUS Product Series Comments

Ceramic PME Stacked CH ,RH, SM, RM Additional Screening
possible ,

Ceramic PME Radial CV, BR, SK, SV

Ceramic BME Stacked: High RH, MH , ST High Capacitance

COTS+\ CECC MLCC AP , AN Additional Screening
possible , with Pb term

CECC Radial BR

All Product Series Have Full Traceability.

*} KYOCERA . ,
YA X4 Confidential No Photos or Recordings © KYOCERA AVX Components Corporation




Mil & Space MLCCs Road Maps

QPL X/R Range Extension

Mil M3253502 M3253503 M3253504 M3253505 M3253506 M3253507 M3253508

Case Sizes 0402 0603 0805 1206 1210 1812 220

Code | Value v | 16 | 25v | sov [ 10ov | tov | 16w | 25v | sov [ to0v | tev | 25v | sov | 100v | 16v | 25v | sov | 100v
m

[ 72 |

[ 32 |

392

a2

562

E%

]

5

ﬁEE?EEﬁE%%%%FF

e | tsmsaner | Fedx

565

685

825

106 | 1ouf
26 | 1uf
156

186

26

36

15uf
18uf
2uf
3t

B Existing Qualified Range
1 Due to the qualified from Q3 CY27

Existing Qualified Estimated Qual Dates
Range Il
Q4 cy 27l
Q3cy 271
Q1CY 28
K Q2 CY 28] j K /
(M KYOCERA

YA X4 Confidential No Photos or Recordings © KYOCERA AVX Components Corporation



Stacked Mil BME X7R Road Maps

DSCC 25007 Mini BME Stack Series

Voliage Ratings In qualification to DSCC 25007
CapuF MTol 10/16/25 30

8.2

10

Note 2, X3 Horizontal with J, L, P Lead Frame.
X3/5/10 Vertical with J, L only -

Tape and reel available for the 2 chip
Horizontal Stack

14

From DSCC 25007 Initial Approved Range Below
DLA Weapons Support Capacitance Rated voitage Capacitance Manm_um
(Columbus) (uF) (Vo) bolerance H dimension 2/
drawing PIN 1/ M . (inch (mm))
25007B825M - - 8.2 100 M 295 (7.5)
25007B106M - - 10 100 M .295 (7.5)
25007B146M - - 14 100 M 414 (10.5)
g3 T 25007A156M - - 15 50 M 295 (7.5)
- i} 25007A186M - - 18 50 M .295 (7.5)
100 25007A206M - - 20 50 M .295 (7.5)
25007A226M - - 22 50 M 295 (7.5)
120 X5(V) 25007A306M - - 30 50 M 414 (10.5)
250072276M - - 27 25 M 295 (7.5)
150 250072336M - - 33 25 M 295 (7.5)
25007Z476M - - 47 25 M 295 (7.5)
180 25007Z2666M - - 66 25 M 414 (10.5)
110 X10 (V) 1/ The complete PIN (see 1.2) shall include additional symbols to indicate
- confiquration and group B testing option.
(M KYOCERA

YA X4 Confidential No Photos or Recordings © KYOCERA AVX Components Corporation



APS COTS PLUS

HOW TO ORDER

9 APO3 5 A 104 K Q T 2 A
. Size Voltage Dielectric Capacitance Capacitance Failure Terminations Packaging Special Code
" Code (In pF) Tolerance Rate T = Plated Ni and Sn 2 =7"Reel A = Std.Product
Z = FLEXITERM®™* 4 =13" Reel

B = 10% min lead

AP03=0603 1oV =2 NPO = A
AP05=0805 16V =Y X7R = C 2 Sig. Digits + J=15% Q=APS
AP06=1206  25v =3 X8R=F Number of Zeros K=£10%

AP1o-1812 SV-5  X8L=L  eg10F=106 M = 420% X = FLEXITERM with
Q AP20=2220 ZDDV; 2
250V =V Z.X for X7R only
500v =7 **RoHS compliant
Features & Benefits FEATURES - . o
* The APS range has been extensively reliability tested as
Additional testing as standard standard resulting in an ultralow failure rate, <1ppb

* 100% Visual Inspection

* DPA - IR, DF, Cap, DWV

* Maverick Lot Review

» Thermal Shock , 85/85 Testing
» Additional Life Testing

» C of C with every Order

* The APS range is available with Flexiterm® that deliver’s
high thermo-mechanical stress resistance.

* High CV range enabling board space saving
requirements

* Quarterly Data Package Military/Aerospace - APS Series | KYOCERA AVX

(! KYOCERE . .
FAVX§ Confidential No Photos or Recordings © KYOCERA AVX Components Corporation



https://www.kyocera-avx.com/products/ceramic-capacitors/surface-mount/aps-for-cots-plus-applications/
https://www.kyocera-avx.com/products/ceramic-capacitors/surface-mount/aps-for-cots-plus-applications/
https://www.kyocera-avx.com/products/ceramic-capacitors/surface-mount/aps-for-cots-plus-applications/

Qualification

Testing

Termination

Temperature

Voltage Rating

0805
1206
1210

1812

2220

! KYOCERA
FAV/AS

CECC/COTS+ CECCICOTS+
0 to 168 Hrs_ 0 to 168 Hrs
Voltage Cond. Voltage Cond.
Sn/SnPb/PdPt Sn/SnPb/PdPt.
-65°C to +125°C | -55°C to +125°C
25-500V 25-500V
4 7pf— 1.8 nf 330 pf — 100 nf
12 pf — 4.7 nf 1 nf— 220 nf
15 pf— 10 nf 2.2nf— 470 nf
100 pf - 15 nf 27 nf—1uf

470pf — 39 nf

A7 nf22 uf

CECC Range

« CECC above commercial and
can have extended 100 % testing

» Wide voltage range and terms

I 11

RELIABILITY LEVELS DESCRIPTION

CECC
T2 | 1 T3 | 1 T5 I 1 6
| | ] |
CECC DESIGN
DPA
Capacitance / DF
IR
Violtage proof
100% control
|
Visual inspaction
AL sampling
| |
Bum-in Burn-in
125°C 48h 126°C 168h
100% contrd 100% contral
_ _____ |
Eapaml,anc.-u S DF Capacitanca / DF Capacitance / DF
IR IR IR
Vaoltage proof Valtage proof Valtage proof
AOL sampling 100% contral 100% control
] | |
Soldarability Saldarability Saldarability
Sampling 10 pieces Sampling 10 pieces Sampling 10 pieces
|
Thermal Shock
Damp Heat
Electrical

Maasuremant”
Sampling 40 pieces

“EC material analysis

Lot accaptance sheat
Cartificate of
conformity
T2

Lot acceptance sheet
Caertificate of
confarmity

T3

Lot acceplance sheatl
Cartificate of
conformity
T8

Lot accaptance sheat
Certificate of
conformity
TG

CECC PME Multi-Layer Ceramic Capacitor Series | KYOCERA AVX



https://www.kyocera-avx.com/products/ceramic-capacitors/militaryaerospace/cecc-pme-mlcc/
https://www.kyocera-avx.com/products/ceramic-capacitors/militaryaerospace/cecc-pme-mlcc/
https://www.kyocera-avx.com/products/ceramic-capacitors/militaryaerospace/cecc-pme-mlcc/

THANK YOU.

2% KYOCERA

TAV/A



https://www.kyocera-avx.com/
https://www.linkedin.com/company/kavxcorp
https://www.facebook.com/kavxcorp
https://www.instagram.com/kavxcorp/
https://www.youtube.com/c/kavxcorp/videos
https://twitter.com/kavxcorp
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InnovationeDesignePerformance

Planar Magnetics for Space Applications

ESA Space Passive Component Days 2026, Noordwijk the Netherlands.

Jim Marinos, EVP Engineering Jim@paytongroup.com
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http://www.paytongroup.com/
http://www.paytongroup.com/

Traditional Magnetics

Planar Magnetics

conduction
cooling

conduction
cooling



Simple Construction

Multilayer 14 layers

Multilayer 1& layers

ELECTRICAL MMAGEAM
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~ Payton Planar Magnetics In Space for over 28 years

~ Why Planar for Space

ik Z"Red'ueedv-S'i'ze-and Weight
-+ High Reliability & Repeatability
~ based on few parts
~* Simple Construction
<0 ¢ High eff|C|ency up to 5MHz |
. 'f'“”ThermaI management system
,/'}_'”'v"f’conductlon cooling 7
- '+ Screening per EEE-INST- 002
’ ‘f.‘;MII -Std-981 & MIL STD 1580 4
-"‘--"Partlal Dlscharge deS|gns upto - -
:20erms W|th detectlon level to 1pC i




Key Planar points

simple construction

Build in layers- high reliability and
repeatability

Easy to control the electrical parameters such

as leakage and capacitance

PA
PL

avation e Design e Per

¢ P
2 2
0
.-TJZ



Payton Planar Magnetics

Size ® Weight e Reliability ® Producibility e Efficiency e Cooling




What Makes a Reliable Planar Design

I A e O RS

Material Selection
Thermal Management
Mechanical Robustness
Electrical Integrity
Manufacturability
MIL-SPEC compliance

A reliable planar design balances
performance with rugged construction.
It’s not just about layout. It’s about

selecting the right materials and

ensuring robust thermal paths,

maintaining mechanical stability and
designing for consistent, repeatable

manufacturing.




Management Of Parasitics
In Planar Magnetics

Managing parasitics in planar magnetics
Minimizing Leakage Inductance is critical to ensure efficiency, EMI

Managing Interwinding Capacitance performance, and reliability - especially in
high-frequency and high-reliability

Controlled Impedance Design
environments like aerospace.

Parasitic Modeling and Simulation IR il are leakage
Layout of the windings inductance and interwinding capacitance,

MIL-SPEC compliance and both can be managed through careful
design choices.

B e S




Lifetime Prediction of Planar Magnetics
for Harsh Environments

Multilayer Boards
_ Partial discharge
Laminates and Prepregs, S

Tg, Td, Thermal, Moisture

Ferrite Cores MnZn —{—}



Thank You

Jim@paytongroup.com www.paytongroup.com
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:S:B@ Zi| Zoppas Industries

Heating Element Technologies

SPACE PASSIVE COMPONENT DAYS

Beyond Components: Zoppas Industries (RICA)
QML Milestone and Next-Gen Space Thermal Solutions




J ZOPPAS INDUSTRIES HEATING ELEMENT TECHNOLOGIES

Finland Romanfa

6 O + Poland o5 8 Y » ®‘*§~
Years of experience in design % g’,‘:’ 0 -
and production of heating '

systems Germany

e BE O\ e

UK

8000

Employees worldwide

1 5 France
Countries with offices Mexico Hb 8
Switzerland

12

Countries with production
sites

200

Market sectors served with
heating solutions

@ 8 ITALY
G b8

\
; ’ Serbia
s




MARKET APPROACH
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ZOPPAS INDUSTRIES HEATING ELEMENT TECHNOLOGIES




QUALIFICATION LEVELS - ESCC FRAMEWORK

(‘/} QPL since 1992

Qualified Parts List:

= Polyimide FEP
Max 200°C (ESCC
4009/002)

s Polyimide Acrylic
Max 150°C (ESCC
4009/004)

s NEW! Pure Polyimide
Max 250°C (ESCC
4009/005, on going)

@ NEW!! QML

Qualified Manufacturers List:

s Embedded temperature
sensor

m Heater + space qualified
connector

J NEW!! ENHANCED
GRADE

Components manufactured by a
QML company, per an ESCC-
approved PID, guaranteed by
ESCC Executive as EPPL2




FLEXIBLE HEATERS @ Zoppas Industries
Technologies

NEW!! QPL: PURE POLYIMIDE HEATER (PPH) PURE POLYIMIDE HEATERS ik

PURE POLYIMIDE HEATER

The pure polyimide heater (PPH) is the nowadays most
performing preduct among the flexible heaters for space.
The PPH (Pure Polyimide Heater) is currently the highest-performing comdsar o hgh redtve dnsky a1 gerarend
flexible heater for space applications. It features exceptional radiation i e 10 o e 18 vry et
resistance, high resistance density, and the capability to reach ultra-high e
Operatl ng te m peratu res . :\:\]c:mg':tshas the characteristic of being very resistant
The PPH can be provided with PSA (3M 966 Pressure-
Sensitive Adhesive), in single ordouble layerconfigurations
(primary and redundant).
It can be also supplied with temperature sensors and/or
izge;ﬁfn?:ﬂb:;:.\s under ESA qualification: ESCC
4009/005.

The product can moreover have different qualification
levels, from ESA qualified to “Enhanced Grade™:

Key Benefits & Technical Specifications

Qualification Level Description

= Resin-Free Construction: built without additional internal resins. ESA qualfed Pure Palymide. | e oon o 0Cs g al ne napacions, cokls ancl e

Heater (ESCC) foreseen by the applicable ESCC specification.

These heaters are produced in full compliance with the qualified process
® High Temperature: max qualified operating temperature up to 250°C with Enranoes Grad (E0)PUS | | L st campeion i b e ccordnal ang i aceorcance wh e
. . . . . applicable ESA EG specification and the Customer requirements.
high power density up to 0.82 W/cm?2 in still air at 25°C. " " !

" Resistance Density: high resistance density up to 330 Q/cm?2. VAN BENEFITS

+ \ery low thermal mass and thickness {(minimum 100 microns overall)

= Ultra-Thin & Lightweight: overall thickness starting from just 100 um. © WP Mec trprELe 10 250 -, e igh poier ey 0 .82 0w mganced i sl i
25°C)

+ High resistance density (up to 330 (¥om?)
+ Customized shapes, up to 300 x 300 mm
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NEW!! QML SENSORIZED HEATER SENSORIZED HEATERS o

SENSORIZED HEATERS

The integration of a temperature sensor (e.g. RTD) with the flexible heater
is ideal to detect temperature in areas where accuracy and fast response

The Sensorized Flexible Heater integrates a high-precision S

temperature sensor directly into the flexible heater assembly. i(’r::n‘;e{ m:f"m"iﬁgﬁl‘ﬁ?{!”:ii:lﬁ‘i;‘:igg
This all-in-one subassembly enables accurate, real-time temperature e s e v ot o, st o e
detection at Thermal Reference Points (TRPs) and provides active Gustorer el S spplstion. tr Sable wnorss |

H H H « For flight usage: all-in-one integration and positioning of the
d e ratl n g CO ntrOl d U rl n g h eatl n g p h a SeS . heater+temperature sensor, thus reducing AIT costs.
The subassembly can moreover have different qualification levels, from
ESA qualified to “Enhanced Grade™:

Qualification Level Description

Fully ESA-qualified Space Sensorized Heater, involving only ESCC-qualified
parts, and assembled covering all the inspections, controls and tests foreseen
by the applicable ESCC specification.

ESA qualified
Sensorized Heater (ESCC)

Integration options

These heaters are assembled in full compliance with the qualified process
used for the ESCC assemblies, but the parts can be EG or COTS, and the
validation test campaign will be tuned accordingly and in accordance with the
applicable ESA EG specification and the Customer requirements.

Enhanced Grade (EG)
Sensorized Heater

m  Sensor standalone, integrated within Kapton layers, with an
optional adhesive layer.

MAIN BENEFITS INTEGRATION METHODS
m  Sensor embedded with a heater in the cold area, to measure Tl Tac toriod patts e bty T g romae FemeTER (e

. + Already tested for characterization + Hot sealing with Polyimide Film/Acrylic Adhesive
heatsink at the TRP. (space qualified)
+ Embedded sensor integrated with acrylic resin
(space qualified)

= Sensor embedded with a heater over the track, to measure the POSSIBLE CONFIGURATIONS
heater for del’ating control. The sensor can be Iintegrated to all RIGA space heaters (4009/002, 4009/004, 4009/005, Enhanced Grads)

including the connectorized ones:
+ Over the hot area (additional derating control) see Fig.1
+ Inthe cold area (TRP measurements) see Fig. 2




FLEXIBLE HEATERS @ Zop
Heating

NEW!! QML CONNECTORIZED HEATER CONNECTORIZED HEATERS pas Industris

Elemant

CONNECTORIZED HEATER
RICA offers a heater with an integrated space-grade connector,

for easy and quick integration. The connector’s choice is agreed
The Connectorized Flexible Heater features an integrated space- e Grstoman s s be e oremeRs.

. . . " " In the latter case, RICA offers a verticalized integration, thanks to /
grade connector designed for fast, simple, and reliable "plug-and-play 1t ECSS-0-ST-70-26 crimping process’ qualfcation =
integration during Assembly, Integration, and Test (AIT) phases. The subassermbly can have cferent quelication evels, from ESA :

qualified to “Enhanced Grade™: !!

Connection choices can be agreed upon with the customer and
delivered as either potted or crimped assemblies

Qualification Level Description

Fully ESA-qualified Space Connectorized Heater, involving only ESCC-qua-

ESA qualified Gonnectorized lified parts, and assembled covering all the inspections, controls and tests

Heater (ESCC) foreseen by the applicable ESCC speacification.
Key Benefi
ey e ne |tS These heaters are assembled in full compliance with the qualified process
Enhanced Grade (EG) used for the ESCC assemblies, but the parts can be EG or COTS, and the
‘Connectorized Heater validation test campaign will be tuned in accordance with the applicable ESA

EG specification and the Customer requirements.

m Time Savings & Efficiency: Dramatically speeds up interconnection
activities during Thermal Control System (TCS) AIT phases,

especially for series manufacturing.
MAIN BENEFITS

- T . . . « Time saving for interconnection activities during TCS AIT phases, especially for in-saries integration, allowin
| | Plug'and'PIay Rellablllty: Enab|eS fall'safe, faSt-|OCkIng ConneCtlon fail safe CU:nact\cn/dlsccnﬂecﬂoﬂ uparatlunst?]anks tual::\ug and p‘\’aysuillcﬂ,wllhfasl Iot?kmgccnnacmr?s
. . . . . . * Suppliers’ database optimization with an unigue heater subassembly provider
and disconnection 0perat|0ns, maklng it easy to eXChange Integrated . To:ﬁﬂpl\fvthe swift exchangs of integrated ;ans\s among different :szambw phases of locations

* Customizable connectors with various sizes (according to ESCC 3401), down to 2/4 pin connectors

panels between different assembly phases or facilities.

= Simplified Supply Chain: Consolidates procurement into a single
subassembly supplier, optimizing the vendor database.

=




NEW!! ENHANCED GRADE QUALIFICATION

In addition to ESCC-qualified flexible heaters, ZIHET also offers more commercial qualification levels:
= EG2 (Qualification Model)
= EG1 (Proto-Flight Model)

Ensuring compliance for in-flight use while allowing faster response and market competitiveness for the vast
New Space Economy: institutional or commercial programs, Cubesats, Nanosats, Constellations and ground
test facilities.

Same product, same process, same manufacturing lines

Reduced set of testing
Currently under ESA certification as “Enhanced Grade” Space Products
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B Company Profile . .

Head Office Location:

1-15-68 Takarada, Tsuruoka-shi, Yamagata, 997-0011, Japan N
Number of Employees: 716 v | ™
Foundation: 1980 ijapan)

High Speed HDI Solution for Heat Dissipation
JAXA Certifications One-Stop Service

B Latest Trend in Space Components

1

= ; \ECertificat_ibﬁnf%‘II sevenjproduct
S (] sreciiEatons rea. il

filll) specifications requiggd:

Increase data capacity of satellites %
AVERAGE DATA TRANSMISSION SPEE.a
35 : :
Currently ) ( Eture ALOS4 (DAICH-4
. D _— : : 30 >
Limited communication & Real-time and high-speed
capacity communication 25 ; (IBUKI-Z)
Large-capacity data transfer 20 ALOS-2 ”ﬂ:y
ObservationsSatellite " (DAICHI- a;'eh
i 23 R
- = From 5G to 6G o | a2 s
Data/image arcqulsmon High-resolution Earth observation 5
fy o e - Space Al date center 0

2005 2010 2015 2020 2025 2030 2035 2040

Reference only
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- Technical Introduction of Components
B Material Property Table
Material manufacturers Panasonic DOOSAN isola
: Megtron6(K) Megtron6(N) Megtron7(GN) Megtron8S(U) _
Material name (R-5775K) (R-5775N) (R-578YGN) (R-579Ys(U) | PS77409DIG(N) | Tachyon 100G
Tier class Tier5 Tier5 Tier6 Tier6 Tier6 Tier6
(for 10Gbps) (for 10Gbps) (for 25-50Gbps) (Up to 56Gbps) (for 25-50Gbps) | (for 25-50Gbps)
Types of glass cloth E- glass Low-Dk glass Low-Dk glass UItraglla_;);N—Dk Low-Dk glass Low-Dk glass
o 1GHz - 3.5 3.4 3.4 - 3.6 3.04
Dk, Permittivity
10GHz - 3.4 3.4 3.3 3.1 3.2 3.02
Of Loss T ; 1GHz - 0.0020 0.0015 0.0010 - 0.0014 0.0021
, Loss Tangen
g 10GHz - 0.0030 0.0030 0.0020 0.0012 0.0028 0.0021
X 14~16 14~16 14~16 - 12 15
CcTE Y o 14~16 14~16 14~16 - 12 15
z @y | PP" 45 45 42 50 35 45
Z (a2) 260 260 280 270 200 250
Glass Transition 0
Temperature (Tg) DMA C 210 210 220 220 220 230
Peel Strength 18um kN/m 1.1 0.5 0.5 - 1.0 0.79
Time to Delaminate |[260°C sec >120 >120 >120 >120 - >60
Prototype/ Yes/FY26.2Q FY26.3Q FY26.3Q
OTC Performance Elr?)sdsuction - Yes/Yes Yes/Yes Yes/Yes onwards onwards onwards

© Copyright 2026 OKI Electric Industry Co., Ltd.

S OKI CONFIDENTIAL
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B Example Requirements Specification

Material : Tachyon100G (isola)
Number of layers : 26L (5+16+5)
Board thickness : 3.6mm (141.7mil)
Inner Back Drilling : 22L to 16L (must cut)
Surface treatment : ENEPIG
LVH Via filling : Filled by copper
LVH (Microvia) is stacked
Offset from the core via LVH is mixed in the core layer.
Standard : IPC-6012 Class 3

LVH & Inner back drilling condition check

[LVH Evaluation specifications]  [Inner Back drilling Evaluation specifications]

LVH Dia. ®0.10, ©0.125, Drilled hole Dia. ®0.15mm
®0.15 (mm) (Buried via)
Interlayer thickness 60um Drilled hole Dia. ®0.25mm

——— X-section(EVA board) Stub length 300pum

(Back Dirilling)

LVH (®0.10mm) Tolerance +/-200pm

“ (X-section(EVA board))

Inner Back Drilling

© Copyright 2026 OKI Electric Industry Co., Ltd. S OKICONF.civiw
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Inner Back
drilling
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B Schedule
We plan to complete the evaluation by Sep.,2026, and finish all reliability test by end of Nov.,2026

tem U Jul | Aug | sep | oot | Nov

Settlng manufacturing conditions
- Lamination conditions

- Copper foil peel —

- Heat stress E——

- Hole drilling conditions E—

- Laser processing conditions -

+ Inner Back drilling resin EEE——

embedding conditions
Evaluation board fabrication

Reliability evaluation

B Summary & Further Challenges for the Future

By developing complex HDI substrates using low-dielectric materials (Tachyon100G) that are used globally in space satellite

equipment, we will provide customers in the global market with PCB products that meet the future technological trends of the
space satellite market.

Megtron9 DS-7409DQN ASTRA MT77 ELL 302

We will proceed with the development of the technology roadmap. Develop the (Panasonic) (Doosan) (Isola) (AGC)
PCBs for higher data transmission speeds =Investigation of next-generation Dk 3.0 3.14 3.0 3.08

high-speed materials Df 0.0007 0.0014 0.0017 0.0008

© Copyright 2026 OKI Electric Industry Co., Ltd. S OKI CONFIDENTIAL
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We will continue to develop and supply the most advanced printed circuit boards for the safety,
security, and dreams of mankind.

Open up your dreams

© Copyright 2026 OKI Electric Industry Co., Ltd. S OKI CONFIDENTIAL
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