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WHY ? TO BE MORE ROBUST

« The previous design of attenuators — 7o
was qualified according to ESCC spec : ~
with a lower vibration level. The " — =
Increased robustness of the new r W e '

design allows for Radiall to guarantee
a more reliable product for more
severe environmental conditions.

 Objective: to cover higher vibration and »
mechanical shock levels, and avoid == iee N
any failure during integration.
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Attenuator is component to adjust RF power , and sometimes you have to implement 1 sample, perform a test and eventually disconnect to replace it by a sample with different attenuation value. By REX of our customers, we have been alerted that the component was considered too fragile to be used several time, so the rule was to put in trash after one mating demating on the payload. However our products were really qualified for more than ten, but we understood that integrations conditions was sometimes very critical without any visibility



WHY ? TO IMPROVE RF PERFORMANCE

* The RF characteristics from
ESCC specifications no
longer meet many of our current
customer’s expectations. Thus,
VSWR improvement was the
main driver

 For SMA2.9 <1.25 in high Ka
band: 30 GHz

e For SMA<1.2 up to 22 GHz

* Flatness of attenuation over
frequency
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Attenuators are components usually inserted between C/A and equipment, obviously better are the RF performances, better will be the global behaviour of each RF channel


WHY ? TO GUARANTEE GLITCH FREE PRODUCT

e Glitch: what does it mean ?

* Non linear insertion loss variation over temperature. It could
be observed by continuous monitoring of the attenuation

during thermal cycling. It could be spikes or unexpected loss
variations.

* Background

 Glitch was not specified and therefore not tested.

« At 30 GHz, old design of strip / contact / cartridge sub-
assembly didn’t allow to guarantee attenuators glitch free.

« Potential risk confirmed by testing.

CONFIDENTIAL 5 10/10/2018 RQdiQ" ’.



NEW DESIGN COMPARED TO PREVIOUS DESIGN

e Only internal modifications
e Same interface and body )
« Same dimensions @’(/

@

-

N
NS
E N .

Insulators and metallic ring

spacer): RF optimization
Length of socket and harpoon (sp ) P

position modified
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NEW DESIGN COMPARED TO PREVIOUS DESIGN

Double face
contact and
circuit soldered

®* A double-faced ceramic circuit and solder contact to
iIncrease the robustness of the soldered joint

®* An improvement of the ground contact link within
the soldered cartridge

®* An improvement of the resistance to thermal
stresses through the cartridge, now made of Kovar
(instead of brass) and with soldered
contact/cartridge

Soldering + RF shielding
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NEW DESIGN COMPARED TO PREVIOUS DESIGN

e Only internal modifications
e Same interface and body
e Same dimensions
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NEW DESIGN COMPARED TO PREVIOUS DESIGN

» Strip / contact: Flat contact for better RF performances

» Captivation of sockets and contacts to avoid rotation for
robustness

» Soldered Cartridge made of KOVAR instead of brass for
robustness and avoid glitch

L

-

Soldering + RF shielding

CONFIDENTIAL 9 10/10/2018 quia" ‘k


Présentateur
Commentaires de présentation
The challenge was to Combine precision attenuators technology with robustness required by space environment


A MORE ROBUST DESIGN:
SHOCK, VIBRATION, THERMAL CYCLING

A new shock and vibration level

All axis
Frequency Shock Response
spectrum (g) / Q=10
100 Hz 70 g
3000 Hz 200049
10 000 Hz 200049
Number of events: 3 shocks per axis

Range (Hz) Level
20— 100 +6dB / oct
100 — 1000 1.54g%/Hz
1000 - 2000 -3dB / oct
Global: 50grms
Duration: 180s per axis

e Thermal cycling: -55°C / +125°C
(Qualification: 100 cycles)
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SPECIFICATIONS : RF PERFORMANCES

« VSWR <1.2 up to 18.4 GHz (instead of 1.35)
VSWR <1.25 up to 22 GHz (instead of 1.5)
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SPECIFICATIONS : RF PERFORMANCES

« VSWR <1.2 up to 18.4 GHz
VSWR <1.25 up to 22 GHz
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SPECIFICATIONS : RF PERFORMANCES

* Power dissipation is 2 W!

CONFIDENTIAL
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Variant| Mominal | Astenuation Tolerance Attenuation VESWR Waight
Number| Attenuation (dB) Flatness Max (g}
(dB) DC [DCto | 1810
18GHz | 22GHz

33 |pDCShent) 02 | 03 | 04 £ 13GH DC <f= 12GHz 5

{Mote 1) +0 05BN GHE <12
s e o2 o2 o4 = 13GHE 18 <f= 22GHz =
i ! gz | 03 | 04 +0 07dBAGHz <125 5
36 15 0z | o3 | o4 5
a7 2 0z | o3 | o4 5
s 25 0z | o3 | o4 5
2 3 0z | o3 | o4 5
40 35 0z | o3 | o4 5
41 4 0z | o3 | o4 5
42 45 0z | o3 | o4 5
43 5 0z | o3 | o4 5
44 5.5 0z | o3 | o4 5
45 6 0z | o3 | o4 5
46 6.5 0z | o3 | o4 5
47 7 03 | o4 | o5 5
48 7.5 03 | o4 | o5 5
48 8 03 | o4 | o5 5
50 8.5 03 | o4 | o5 5
51 g 03 | o4 | o5 5
52 6.5 03 | o4 | o5 £ 13GH 5
53 10 02 | o4 | o5 =0.07dB/1GHz 5
54 1 03 | o5 | oB £ 13GH 5
55 12 0.3 05 0.8 +1. 1dB/1GHz 5
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CW POWER HANDLING IMPROVEMENT

* Power handling derating starting at +70°C

RF POWER
wi M

1040 %a of BF power

ol B powWer |

RF POWER VERSUS TEMPERATURE
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NEW SPECIFICATIONS SUMMARY

New attenuators

Attenuation D'éisvaetfd Attenuaftrlg nuté)rllirance vs VSWR Tests
q y Power handling
O0<F<18 18<F<22 | 0<F<184 |184<F<22 derating Shocks Random
dB W GHz GHz GHz GHz vibrations | Thermal cycling
dB (1) dB (%) dB (%) dB (%) g grms
0 (DC shunt) - 6.5 0.3 0.4
7-10 2 0.4 05 <1.20 <1.25 From +70°C 4200 50 -55°C to +125°C
11-20 0.4 0.6
Old attenuators
Attenuation Dissipated |Attenuation tolerance vs VSWR Tests
Power frequency )
Power handling
0<F<18 | 18<F<22 | 0<F<18 | 18<F<22 derating shocks | vibrations
dB w GHz GHz GHz GHz Thermal cycling
dB (1) dB () dB (%) dB (%) g grms
0-6.5 5 0.3 0.4
7 -10 0.4 0.5 <1.35 <1.50 From +25°C 100 20 -30°C to +100°C
11-20 1 0.4 0.6
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SPECIFICATIONS : RF PERFORMANCES

« VSWR <1.2 up to 24 GHz (instead of 1.5)
VSWR <1.25 up to 31.5 GHz (instead of 1.5)

Initial measurement ' V.5 W.E and mzerton los:
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SPECIFICATIONS : RF PERFORMANCES

« VSWR <1.2 up to 24 GHz (instead of 1.5)
VSWR <1.25 up to 31.5 GHz (instead of 1.5)
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SPECIFICATIONS : RF PERFORMANCES

« VSWR <1.2 up to 24 GHz (instead of 1.5)
VSWR <1.25 up to 22 GHz (instead of 1.5)
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CONFIDENTIAL 18 10/10/2018

Radiall{@


Présentateur
Commentaires de présentation
This is option 1 for slides with bullet points.  The headline font is size 32 Arial in bold grey.  The text font is Arial in grey, and should not be altered.   



SPECIFICATIONS: GLITCH FREE

e Test results : linear variation of attenuation over
temperature range
=> glitch free

RGle“ % INSERTION LOSS MONITORING
Reference R413311660 Date Code Tested on 06/12/2016
Serial Number 4 Frequency Test @ 31500 MHz
RF Path
Temperature and Insertion Loss Any Path Versus Time
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CW POWER HANDLING IMPROVEMENT,

e Power dissipationis 1 W
e Derating starting at +70°C

EF FOWER

W) g
104 % of BF power
35 %8 OFBF POWED | oo
| T
- f
-55°¢C +70°C +125°C _—
Temp(“C)

RF POWER VERSUS TEMPERATURE
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NEW SPECIFICATIONS SUMMARY

Attenuation

Attenuation Dissipated tolerance vs VSWR Tests
Power
frequency
O0<F<17 17<F<315 O0<F<24 24 <F<315 Rand
<GH<Z <<3|-|<z <GH<Z <GH<z Shocks vil?rr;ticc)aws _
dB W Thermal cycling
dB (1) dB (1) dB (2) dB () g grms
0 (DC shunt) 1 -55°C to
. ) <1. <1.
NEW t0 20 up to 70°C 0.5 0.3 1.20 1.25 2000 50 +125°C
BEFORE 01020 Up t2'25°c 0.8 0.5 <15 <1.50 100 20 -30°C to +100°C
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QUALIFICATION TEST PLAN

Enwironmental [ Mechanical Endurance Electrical
Subgroup Subgroux Sadbgroup
24 Months Period 12 Months: Period 24 Months Peniod
2 Components 2 Components. 3 Components (1) 3 Components (1)
{13 2) (1) (2} 12} 2)
| | | |
Fandom Rapid Change of it Fesidual
“Wibration Temperature Repeatability Magnetism
Para. 8.5.2 Para. 810 Para B.16 Para. 812
| | |
Mechanical Glitches FF Leskage
Shock
Paa. B.11 Para. 820
Para. B9 I I
[
| Ciperating Life Peak Poweer
Glitches Para B.AT Para. 821
Para 8.1 | |
| Pemnanenoces of Radiographic
Marking Inspeacton
Climatic
Sequence Para B.18 Para. 815
Para 3.12 I
I Radiographic
Imspection
Cooupl Proof
J?CI:‘EE Para 8.15
Paa. B.13
|
Mating and
Unrmating Forces.
Para. B.14
I
Radiographic
Inspection
Para. B.15
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SUMMARY

* New Attenuators:
« Glitch free
Better VSWR with better RF power handling capability

More robust
Evaluation and qualifications test are completed
Flight heritage

* New terminations/loads with similar improvements: AL
s SMA2.9=>1Wupto70°C
« SMA=>2Wupto 70°C
« SMA “small’ model =>1W

HIGHLY RELIABLE
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SUMMARY

* New release :
 Generic: 3403

* Details: 3403/004, 3403/005, 3403/006, 3403/008, 3403/009

\ =" european space agency
.~ agence spatiale européenne

Certificate of Qualification No. 178K

‘This is to certify that RADIALL, Saint-Quentin-Fallavier, France has
been qualified ‘by ESA for the supply of R.F. Attenuators, Fixed,
Coaxial, Based on Type R413 for use in ESA space programmes,
according. to ESCC Generic Specification 3403 and associated Detail
Specifications 3403/005 and 3403/008 as recommended by the Space
Components Steering Board.

This certificate is valid until March 2020.

% 1 &1

Head of the Product Assurance Date
and Safety Department 24 July 2018
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* european space agency
~ agence spatiale européenne

Certificate of Qualification No. 185J

This: is tc certify that RADIALL, Saint-Quentin-Fallavier, France has
been qualified by ESA for the supply of Passive Devices, R.F. Coaxial
Loads, Based on Type R404 for use in ESA space programmes,
according to ESCC Generic Specification 3403 and associated Detail
Specifications 3403/004, 3403/006 and 3403/009 as recommended by
the Space Components Steering Board.

This certificate is valid until March 2020.

Y

Head of the Product Assurance Date
and Safety Department 24 July 2018
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