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Qualification flow GaN MMICs :

[ On wafer DC + RF measurements ]
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[ Electrical sorting + wvisual inspection .
¥ United Monolithic
[ e o ] Semiconductors
& $ &
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HTRE stabilisation ] HTRE stabilisation J ( HTRB stabilisation W
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VValenta, G. Loughnane, C. Espana, J. Latti, A. Barnes, J.P. Roux, O. del Rio, G. | 168 RF Step 4 SCS )
Rubio-Cidre, M. Ramirez-Torres, V. Serru, L. Caille, “Stabilisation and burn-in { DC + RF measurements in test fixture W
4 MMIC + 2 golden

of X-band GaN HPA MMICs for space applications”, European Microwave
Week 2022, 2022
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Qualification flows

Pre - Burn-in (96h)
MIL-STD-883, Method 1030

v

Electrical adjusment
Tamb

v

Internal Visual Inspection
MIL-STD-883, Method 2017

¥

Encapsulation

i

PIND
MIL-STD-883, Method 2020, Cond. A

v

Fine & Gross Leak Test
MIL-STD-883G, Method 1014,
Cond. A2 & C1

¥

Electrical measurements
Tamb
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(i.a.w. hybrid detail specification)

v

Burn-in (144h)
MIL-STD-883, Method 1015

¥

Parameter drifts measurement

Tamb
(i.a.w. hybrid detail specification)

v

Electrical measurements
Tamb, Tiow, Thigh
(i.a.w. hybrid detail i

CTA test flow

(ECSS-Q-ST-60-05)

DPA [1 unit]
(ECSS-Q-ST-60-05C Clause 14
ing C-SAM and including RGA)

v

Fine & Gross Leak Test
MIL-STD-883G, Method 1014,
Cond. A2 & C1

. 4

Life Test (3 units + 1 control)
MIL-STD-883, Method 1005

Tamb
(i.a.w. hybrid detail specification)

'

Final electrical measurements
Tamb, Tlow, Thigh
(i.a.w. hybrid detail specification)

DPA [1 unit]
(ECSS-Q-ST-60-05C Clause 14
Excluding C-SAM )

Qualification flow DSSPAs

Pre - Burn-in (96h)
MIL-STD-883, Method 1030,
(see Tebie 5
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Parameter drifis measurement
Temb
(s2e Table 4)

EMCEESD Lesl
(see section 5 7)
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Electrical adjusment
Tamb
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Thermal Vacuum
(see section 5.8 & Table 2)

FIne & Gross Leak Test
MIL-STD-8833, Method 1014
Cond. A28 C1
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Internal Visual Inspection
MIL-STD-883, Method 2017

External Visual Inspection
MIL-STD-853, Method 2008
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PIND
MIL-STD-833, Methed 2020, Cond. A
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FIne & Gross Leak Test
MIL-STD-8835, Method 1014
Cond. A2 & C1
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Physical Dimensions
MIL-STD-883, Method 2016
[3 pes]
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Pre-burn-in electrical measurements

(see Tabie 4
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Final electrical measurements

Tamb, Tlow, Thigh
{zea Table 2 and Table )

¥

Shock test
{zee section 5.10)

DPA [1 unif]
(see Table B without SEM)
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Health check

i

External Visual Inspection
MIL-STD-853, Method 2009

¥

Vibration test
(see section 5.9)
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Burn-in
MIL-STD-883, Method 1015,
{see Table 5
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Health check
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External Viguazl Inspection
MIL-STD-863, Method 2009

ENV test flow
(SpainsatNG mission)

MMIC Level CTA

X-Ray inspection
MIL-STD-883, Method 2012

!

RF Stress Overdrive on 4 units + 1clrm

DC Life test HTRB (500 h at 125°C)
{2 units)
See RD13

¥

WMMIC characterization over

temperature
ECS5-Q-ST-60-12C Table 8-1, Test 3

v

Thermal analysis on 2 units
ECSS-Q-5T-60-12C Table 8-1, Test 1

MMIC CTA test flow
(ECSS-Q-ST-60-05)
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» Design concept offers a lightweight, compact, and high-
performance hardware solution that meets
industrialization objectives and transmit antenna
demands.

» Custom GaN MMICs for both satellites were delivered
beginning of 2022 and have been fully qualified since mid-
2020, confirming excellent stability of the selected space-
evaluated process.

» The DSSPA qualification review and Lot Acceptance Test
(LAT) were declared successful after a thorough test
campaign, and the flight manufacturing phase is now
running, with an expected end date of mid-2023.

» The performance dispersion of the critical parameters,
including output power, gain, and linearity, among
delivered modules, aligns with the antenna requirements.
Currently, the transmit active antenna is being integrated
with excellent results. The launch is scheduled for 2024.
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