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We are a leading European supplier of RF MMIC solutions, GaAs and GaN technology and foundry services, 
supplying cutting—edge radio-frequency semiconductor solutions. 

We are UMS

UMS in some key numbers: 

2025 Sales: 85 M€

2 production sites, 
2 sales offices & 
a world-wide network of 
representatives & distributors 

410+ dedicated team 
members at our customers’ 
service

30 years of experience

>270 products in our 
catalogue

50/50 Joint Venture 
Thales - Airbus

Ulm
GERMANY
• Technology development

• Wafer Front-End production

Villebon
FRANCE
• Product development

• Back-End production

• Customer deliveries

Boston
USA
• Sales Office

Singapore
APAC
• Sales Office
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Our Technologies and Applications

Defense

Communications
Radars

Electronic Warfare

SatCom / VSAT Space
Telecom

Earth observation

Navigation

Scientific

Constellations

Telecommunication

ISM
Weather radars

Sport radars

Instrumentation

Industrial sensors

Medical
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Achievable power range at MMIC level

Product and Foundry solutions for very demanding customers
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Our Foundry Services

Highly accurate models in 
complete PDKs
Technical expertise for 
effective support
Foundry training
Multi Project Wafers

TECHNOLOGY

Large portfolio of 

technologies 

(GaN and GaAs)

High reliability - Space 

evaluated

DESIGN

Extensive capabilities: 
On wafer test, Visual 
inspection, dicing
Industrial low-cost 
Packaging
Flexible Offer

SERVICES

Dedicated support from design to tested and packaged products
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GaN development trends in UMS

100W

10W

1W

100mW

10mW

1GHz 10GHz 100GHz

HP07
PH25 / PH15

PPH25

PH10

GH15

100W

10W

1W

100mW

10mW

PPH15X

GH25 GH10

GH50

Achievable power range at MMIC level

GH25-25 GH15-20

GH10-10

Demands for:

▪ Higher Power 

density

▪ Higher 

frequency/Gain

▪ Higher 

integration
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Our Processes

▪ Fully Open Foundry

▪ European 

manufacturing 

▪ Small to large 

volumes

▪ Complete and 

accurate PDKs: 

▪ Electro-thermal and 

fast-trapping 

modelling for GaN

1GHz 2GHz 5GHz 10GHz 20GHz 50GHz 100GHz
Application

Frequency

GH50(1) (2) - 0.50μm GaN HEMT

GH25 (2) - 0.25μm GaN HEMT

GH15 (2) - 0.15μm GaN HEMT

PH25 (2) - 0.25μm GaAs Low Noise pHEMT

PH15 (2) - 0.15μm GaAs Low Noise pHEMT

PH10 (2) - 0.10μm GaAs Low Noise pHEMT

PPH25 (2) - 0.25μm GaAs Power pHEMT

PPH15X (2) - 0.15μm GaAs Power pHEMT

HB20M (2) - 2μm InGaP VCO HBT

HP07 (2) - 0.70μm GaAs MESFET

BES (2) - Schottky Diode

ULRC - Passive GaAs
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(1) Not open in foundry mode; for power bar only
(2) Space evaluated technologies according to ESA/ESCC 9010 standard

GH10 - 0.10μm GaN HEMT

High Power GaN-on-SiC HEMT 

GH50, GH25, GH15 and GH10

Low-Noise GaAs pHEMT PH25, 

PH15 and PH10

Middle Power GaAs pHEMT

PPH25 and PPH15X

GaAs HBT HB20M

GaAs MESFET HP07

Schottky diodes BES

Passive technology compatible 

with GaN operation ULRC



GH25-25
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0.25µm GaN process evolution

GH25-10

▪ Our GH25-10 was upgraded from 25V  to 37V drain supply.

▪ The development of  the new GH25-20 targets biasing at 48/50V

▪ This requires engineering around epi-layer, ohmic contacts and gate definition.
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More Power and higher efficiency

GH25-25

TNO recently performed LoadPull 

measurements on GH25-25 FETs 

with 2Fo tuning.

With courtesy 

of 

3GHz
Vd: 50V

10x360µm

12W/mm max

85% max
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High Power density 0.25µm GaN : applications 

GH25-25

▪ Thanks Vds at 48V GH25-25 is a natural evolution of GH50 for Power bars:

▪ Multi Market unmatched transistors die or in packaged

▪ L, S, C pre-matched transistors

▪ Partnership with customer developing their family of packaged transistors for different 

applications.

▪ In addition MMIC approach is possible thanks passive devices:

▪ Mainly C to X band High Power amplifier designs, 

▪ Preferably narrow bands (and pulsed applications) allowing PAE tuning for low DC power 

dissipation and good thermal management, especially required due to the very high 

power density.  



GH15-20
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GH15-1x: One of UMS great successes

◼ Ka-band HPA

◼ Wideband HPA0.15-µm GaN HEMT on SiC

Multiple versions to fit several applications:

• GH15-10 → Space evaluated
• GH15-11 → with High Density Capacitors and 

Capacitors Over Via for compact design + BCB

• GH15-12 → with humidity protection for demanding 
applications in addition to BCB

• GH15-13 → Same as GH15-11, optimized for Q-band

◼ Q-band HPA*
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Pout & Pae VS Frequency 

Pout
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◼ Freq: 6-18 GHz

◼ Pout : 15 W

◼ PAE: 25%

◼ Freq : 27-31 GHz

◼ Pout : 25 W

◼ PAE : 30%

◼ Freq : 36-41 GHz

◼ Pout : 9 W

◼ PAE: 25%

Pout

PAE

Gain

Pout

PAE

Gain

Pout

PAE

*GH15-11
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GH15-1x MMIC success…
EDA Mustang Program (MMIC and Module designed on GH15)

Involving five partners over 4 European countries: 

Wide-band Switch: 
Isolation

Wide-band TR: Noise figure 

of Rx path Wide-band HPA

Ka-band HPA: Output Power and PAE

➢ 2 Foundry Runs

➢ > 40 circuits in total
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GH15-20: X band HPA results 

Vds = 28V, Idsq = 1.23A (≈ 60mA/mm), Pulsed VG 55µs/1%, Pin = 29dBm (Tb ≈ 25°C), 

MMIC 3.9x4.2mm2 2 stage.

 Close to 90W in X-band on 16mm2 and with 50% PAE 

 Process release Q2 - 2027

Single MMIC developped with the support of French MoD - DGA



GH10-10
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Main targeted Applications

GH10-10 GaN Technology

Main features

▪ Q-band Ground up-link and Space 
down-link HPA for array antennas with 
beam forming.

▪ Broadband Power Amplifiers and 
Drivers

▪ Test & measurements

▪ 0.1-µm AlGaN/GaN HEMT

▪ 50 µm SiC substrate thickness

▪ Transistor layout with individual source 
vias (ISV) and with external vias (TZ)

▪ VDS Bias 15V

▪ BCB mechanical protection – qualification 
expected Q2 2026

Frequency NFmin Gain

20GHz 1.3 dB >12 dB

30GHz 1.8 dB 9 dB

40 GHz 2.4 dB 8 dB

Parameter Typical value

Idss
Vds=7V ,Vgs=3V

1550

GMmax (mS/mm)
Vds=7V,Vgs=[-5V,1V]

540

VBD(V) >60V

MIM density  175 pF/mm2 & 355 pF/mm2

@(15V, 150mA/mm) ZLoad @18GH

z

@30GHz @45GHz @60GH

z

Saturated power 

density (W/mm) ZL= Opt 

Pout

>3.25 3 2.9 2.8

Linear Gain (dB) >17 >14  11 8

PAE_max (%)

ZL= Opt 

PAE

>57 >56 >47 32

Associated 

power gain (dB)

14 11 8 6

DC Parameters

Noise Performance

Power Performance
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Fundamentals

Drive down to transistor level design

Slope = Ron

Vmax

Vmin

Imax

𝑃௢௨௧ = 18 ௠ܸ௔௫ − ௠ܸ௜௡ ௠௔௫ܫ − ௠௜௡ܫ
𝑃ܧܣ~ 2 ௗܸௗ − ܴ௢௡ܫ௠௔௫4 ௗܸௗ 1 − ݂௠݂௔௫ 2

 

ܩܣܯ = ௠݂௔௫݂ 2 ݎ݋݂ ܭ > 1
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Reduction of parasitics

Strong reduction in Ron realized in 

GH10. 

Reduction of Vmin

Higher Fmax

Higher PAE

Comparable Imax 

GH10:  8x 75µm
GH15:  8x 75µm
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Improvement in ft

ft is unity current gain where 

( ℎ21 = 0 dB)

Miniaturization achieves 

higher ft via reduction in 

capacitances and higher 

transconductance Gm :  2p ௧݂ = ൗ௚೘ ஼೒೒

GH10, 0.10 x 75 x 8, Idq = 50mA/mm
GH15, 0.15 x 75 x 8, Idq = 50mA/mm
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Improvement in max gain

Miniaturization achieves higher 

available gain

MAG/MSG comparison 

between GH15 and GH10
MAG: Maximum Available Gain

MSG: Maximum Stable Gain 
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GH10-10

4-inch 100-nm AlGaN/GaN HEMT on SiC

Substrate thinned to 50 µm (soldering & glue compatible)

ISV and TZ topology with external via

Thin-film resistors, inductors, vias

BCB option: Mechanical protection

MIM caps: 175−350 pF/mm2 ➔smaller capacitors

DC Parameter Typical value

Idss (A/mm) @Vds=7V,Vgs=3V >1.5

GMmax (mS/mm) @Vds=7V,Vgs=[-5V,1V] 540

VBD(V) >70V

Source: https://www.ums-rf.com/wp-content/uploads/2025/12/Flyer_GH10-10-Dec-2025.pdf
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Wide BAND HPA (20GHz - 40 GHz),  (3.4 × 2.1 mm2): new CHA6224-98F

Simulations/measurements @circuit level

▪ Pout of 33 dBm (2 W) 

▪ Peak PAE of 20% at SATCOM frequencies (26–30 GHz)

▪ Good agreement between model and measurement 

▪ In QFN soon
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GH10/GH15 technology positioning

PAE significantly higher across frequency at ~ 3W/mm power density

Source: S. Driad, et .al, ”GH10-UMS 100nm GaN Technology”, 20th European Microwave Integrated Circuits Conference, 2025, Ultrecht, Netherlands.
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First comparison between 2 close MMIC designs in Ka band 8W Class HPA

Different design and bands but different number of stages

Similar bandwidth & similar max output power 

Different Bare die & Package (QFN)

First Results

+5% PAE @sat 27% ➔ 33% in favor of GH10

Nevertheless and as expected GH15 offers better SWaP-C  

◼ Thanks to higher power density

Next step considerations

Optimize design and Power Efficiency for 12V operation 

Trade-off lower RF power/higher PAE

◼ sweet spot @3-/5W to target ~40% better SWAP-C  ?

Engage QFN package platform with GH10

Apply QFN space flow compatible with GH10  

GH10/GH15 comparison in Ka band

C.A.T. 15/03/2026 OREO CHA7362-QWA

description
8W 30-34GHz HPA 

bare die 

8W 27.5-31GHz HPA 

QFN

techno GH10 GH15

die package6x5

Stages 4 3

die size (mm x mm) 4.4x3.6 3.6x2.7

die area (mm²) 15,8 9,7

Vd 13 20

Gain (dB) 35 26

Psat (dBm) 39 39

Id@sat (A) 1,9 1,6

PAE% at Psat 33 27

Pin@max Pout (dBm) 12 21

Power gain at Psat (dB) 27 19

Pdiss at Psat (W) 26 25,4

Plin at -30dB EVM (dBm) 36,6 36

Modulation 8PSK, 50MHz BW 8PSK, 30MHz BW
Pin@Plin (36dBm) (dBm) 3 13

Id@Plin (36dBm) (A) 1
PAE@Plin (36dBm) (%) 24 23

ts  
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Explorations of the limits …
GH10 …

➢ Globally good agreement between model & measurement

➢ Model refinement needed for high frequencies 

VDS = 15V, Idq = (~150mA/mm), Pulse measurements (35us / 10%)

Meas

Simulation

77GHz – 0.5W GH10 GaN HPA designed by K.Vivien
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UMS MPW Offer 

GaN

GaAs

Partnership

with:



THANK YOU !

QUESTIONS ?
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