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—% We are UMS

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

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

¥ 5o/5o Joint Venture
Thales - Airbus

26/05/20, CS Mantech — Foundry Panel - UMS
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Boston
USA
Sales Office

Villebon

FRANCE
Product development &% . GERMANY
Back-End production *%*
Customer deliveries

Technology development
Wafer Front-End production

All information contained in this document remains the sole and exclusive property of UNITED MONOLITHIC SEMICONDUCTORS and shall not be disclosed by the recipient to third party without the prior consent

Singapore
APAC
Sales Office
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—8 OurTechnologies and Applications

Product and Foundry solutions for very demanding customers

Defense

Achievable power range at MMIC level

Communications 100W
Radars

Electronic Warfare

S | 10W
o

~1
1W

100mwW PH25 / PH15

ISM

Weather radars
Sport radars
Instrumentation
Industrial sensors
Medical

Titre du document
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100GHz

Telecommunication
100W
10W
1w
100mW

Space
10mwW Telecom

Earth observation

Navigation
Scientific
Constellations
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—8 Our Foundry Services

- DESIGN SERVICES

W
® Large portfolio of © Highly accurate models in 8 Extensive capabilities:
technologies complete PDKs On wafer test, Visual
(GaN and GaAs) ¥® Technical expertise for inspection, dicing
® High reliability - Space effective support s Industri'al low-cost
evaluated ® Foundry training Packaging
¥ Multi Project Wafers 8 Flexible Offer

Titre du document M,{@
Allinformation contained in this document remains the sole and exclusive property of UNITED MONOLITHIC SEMICONDUCTORS and shall not be disclosed by the recipient .l «4:(’:



—8 GaN development trends in UMS

Achievable power range at MMIC level

GHa25-25  GHa5-20 Demands for:
100W 00w
= Higher Power
v ow density
= Higher
h " frequency/Gain
100mW 100mW - nghel’
PH25 / PH15 Integ ratlon
10mw TomW

[ 1 1 1 1
1GHz 10GHz 100GHz

Titre du document . @ rited Monolith
All informatio ined in this d ins the sole and exclusive property of UNITED MONOLITHIC SEMICONDUCTORS and shall not be disclosed by the recipie 5 L: \ Semicon ductors




—=®8 Our Processes

1GHz 2GHz 5GHz 10GHz ZOC‘in 50GHz 100GHz Application

Q Frequency
Al GHso @ - 0.50um GaN HEMT
3 = Fully Open Foundry
M High Power GaN-on-SiC HEMT

GH15 - 0.154m GaN HEMT GHs50, GH25, GH15 and GHa10 . European

GH10 - 0.10um GaN HEMT manufacturlng
g‘: PH25 (2)- 0.2511m GaAs Low Noise pHEMT II;OHV::.I;\::]ICSIeP?-IaJ.CS PHEMT PH2s, u S ma | | to | a rg e

PH15 - 0.15um GaAs Low Noise pHEMT

volumes

e S —
PH10 @- 0.10um GaAs Low Noise pHEMT

PPH25 (2- 0.25um GaAs Power pHEMT

Middle Power GaAs pHEMT Complete and
PPH25 and PPHa15X

PPH15X (?)- 0.15um GaAs P HEMT accurate PDKS:

HB20M @)- 2um InGaP VCO HBT GaAs HBT HB2oM
! [ |

HPO7 2)- 0.70um GaAs MESFET

Electro-thermal and

GaAs MESFET HPo7 fast-trapping
modelling for GaN

ULRC - Passive GaAs

Passive technology compatible
\ ‘ ‘ ‘ with GaN operation ULRC

() Not open in foundry mode; for power baronly
@ Space evaluated technologies according to ESA/ESCC 9010 standard

Titre du document

United Monolithic
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—% GH25-10

0.25um GaN process evolution

N Kot GaN TECHNOLOGY

Semiconductors

ﬂ
0.25pm GaN HEMT MMIC process %

Industrial technologies
qualified for

GH25-10 Gallium Nitride process can now be used up to 37V!
GH2S5 is optimized for high power amplification up to 20GHz.
Supported by a thermally dissipative SiC substrate, the GH25 powerdensity
reaches 5 W/mm at 37V. This MMI ess includes MIM capacitors,
inductors, air bridges, metallic resistors, via through the substrate and two

metal layers for interconnections. The good HEMT noise performance also
allows the design of LNAs up to 20GHz. The BCB option is also available as

mechanical protection for plastic molded packaging

= 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.

Titre du document United Monolithic
Semiconductors
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—% GH25-25

More Power and higher efficiency 85% max

Pout [dBm]: I = -0.32600 +  0.29436

TNO recently performed LoadPull
measurements on GH25-25 FETs
with 2Fo tuning.

3GHz
Vd: 5oV
10x360um

12W/mm max

GH25-20: 10x360 um (BT81) Measured at: =3 GHz, rL?lﬂ =0.000+1.000i and rsm =1
TUAE. 10860 14 . ; - : %0 . : | : . : : :

85
1z} 80
75
. g mnor o
With courtesy £ o
E % 56
5 &} 50
of 3 o

4r 7 —T 032640 254 | E —T 032540 2841 | |

H H = [ g=-0.227 40662 — T =0 2270862 |

m |nno.vatlon £ e -—-I'::'-DZBU‘D.S‘DJ £ —Tﬁ'-ﬂZm—D.ﬁ‘ml 4

for Ilfe % 15 2 2 P P 40 e IEE P 2 2 P v 3

P, (dBm) P, (dBm)

Titre du document
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—% GH25-25

High Power density o0.25pum GaN : applications

= Thanks Vds at 48V GH25-25 is a natural evolution of GHs5o 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.

Titre du document ,z United Monolithic
g0 10 Semiconductors
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—8 GHa15-1x: One of UMS great successes

0.15-um GaN HEMT on SiC = Wideband HPA m Freq: 6-18 GHz
Pout & Pae VS Frequency } - Pout : 15 W

Multiple versions to fit several applications: “ “a PAE: 25%
GH15-10 = Space evaluated »

43
- W

GHa5-11 - with High Density Capacitors and %;g T gé A
Capacitors Over Via for compact design + BCB S - s W s
GH15-12 = with humidity protection for demanding ;g : s :Zf\lét |
applications in addition to BCB e

GH15-13 & Same as GH15-11, optimized for Q-band

m Ka-band HPA B Freq:27-31 GHz ® Q-band HPA* m Freq:36-41 GHz
m Pout:25W = = W Pout:9W

50 10
— Pout
48 38 . (o)
5 — . m PAE:30% » — « W PAE:25%
44 —Gain| ,, 3 A\ & z
Ea 122 P 0E
— o - o
240 y —— 30 2 i 2 gL
5 / ~ g = & )\
o 38 87 2 ot A
& cE o 20 398 b
36 26 3 S g 5 Q
34 / 24 - Pout Lo .
32 / 22 15 38 — PAE
30 0 — Gain —— PAE —— Output Power .
25 26 27 28 29 20 31 32 = Gain
10 37

Freq (GHz) 35 6 37 ;. 29 a0 4

Frequency (GHz)

Titre du document United Monolithic
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—% GHag-12x MMIC success...

EDA Mustang Program (MMIC and Module designed on GH15)

Involving five partners over 4 European countries:

50

1.5
40—

)

35—

Rt

25

Moise Figure [dB]

v
W o
11

1.0+

Wl(lje__band S Wide-band TR: Noise figure
Isolation of Rx path

Full wafer Pout (dBm) Full wafer PAE (%)

oy ™ 40
o M - a
E ] @ Pin=14 dBm £ B
% o 7 o
B ¥ ﬁa
§‘i 3 £E 25
m:a 30 gg 20
uE:g 29 bg
Sa 1 &Ji 15
3Z » a¥ \
ax o] v 10 ] v
£ 8 ! @ Pin=14 dBm

Titre du document
All information
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dB(S(2.1))

] 521 (dB)
2|

'15;- ----------------------------

/ g
%] Simulation

Wide-band HPA

» 2 Foundry Runs

» > 40 circuits in total

13
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—8 GHa5-20: X band HPA results

(dBm)

POUT_M

Single MMIC developped with the support of French MoD - DGA

51 Variation between x : FREQ andy : POUT_M 30 Variation between x : FREQ and y : GAIN Variation between x : FREQ and y : PAE
60
28 55
26 50
45
24
. 40§
§ g€ 3
= w
I o0 g 30
a7 18 25
46.5 20
46 16
15
455 14
45 10
445 12 5
T T T T T T T — - - - - : - : - - : : : - - : : : 0 T T T y T T - - - - - - -
447.4 7576 77 78 79 8 81 82 83 84 85 86 87 88 107.4 75 76 77 78 79 8 81 82 83 84 85 86 87 88 74 75 76 77 78 79 B8 81 82 B3 B4 85 86 87 88
FREQ (GHz) FREQ (GHz) FREQ (GHz)
Vds =28V, Idsq = 1.23A (= 6omA/mm), Pulsed VG 55us/1%, Pin = 29dBm (Tb = 25°C),
MMIC 3.9x4.2mm? 2 stage. E
= Close to 9oW in X-band on 16mm?2and with 50% PAE renon
GENERALE

DE LARMEMENT

= Processrelease Q2 - 2027

Titre du document
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— GH10-10 GaN Technology

§257 | @tz | @userz | OO
Saturated power >3.25

densit (W/mm) ZL=0Opt

Linear Gain (dB) Pout >17 >14 11 8
PAE_max (%) >57 >56 >47 32

Associated ZL Opt 14 11 8 6
power gain (dB)

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

Broadband Power Amplifiers and
Drivers

Test & measurements

1308 >12d8
0.1-pm AlGaN/GaN HEMT 1.8dB 9dB
50 um SiC substrate thickness 2.4,d8B 8dB
Transistor layout with individual source
vias (ISV) and with external vias (TZ) Idss 1550

. Vds=7V,Vgs=3V
VDS Bias 15V GM__ (mS/mm) 540
BCB mechanical protection — qualification Vds=7V,Vgs=[-5V,2V]

275 pFimm: & 355 P

expected Q2 2026

Titre du document
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—% Fundamentals

¥ Drive down to transistor level design

GH15 (4x100um) output characteristics

<1

500
400 ' Slope =Ron i
& 1
H o
Lol ;1'

‘\
\\ Ao o 4O BT

N "31':.

5

0 Vmin 5 10 15 20
Voltage (V) Vmax

Titre du document
d exclusive property of UNITED MONOLITHIC SEMICONDUCTORS and shall not be disclosed by the recipient to third party without

All information contained in this document re

(Vmax - Vmin) (Imax - Imin)

@[

Pour =

- 2Vdd - Ronlmax [1 _ ( f >2 ]

PAE
4‘Vdd f max
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—® Reduction of parasitics

Device I-V Curves

¥ Strong reduction in R, realized in 600
GH1o. 550 |
Reduction of Vmin << 5004 £ ;
- == 450 i ol
Higher Fmax ag i1 7
. oo 400 A —
Higher PAE e i |7
88 350 s |
£S 300 :
g8 !
¥ Comparable Imax S 250§ b
EE |
Ba 200+ 4
>> i
R 1
55 1004
50,
A e e T e T T T e T R
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0
VDS
GHao: 8x75um
GHag: 8x75um
Titre du document .8 | @ United Monolitric
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—® Improvement in ft

h21 comparison GH15 and GH1o0

¥ ftis unity current gain where “
(|h21| = 0dB) 35 - o
30
¥ Miniaturization achieves .
higher ft via reduction in =
capacitances and higher e
transconductance Gm : T
— 9m
21 fr = /cgg .
5

Frequency (GHz)

GH10, 0.10 x 75 x 8, Ildg = somA/mm
GH15, 0.15x 75 x 8, Idg = s5omA/mm

United Monolithic
Semiconductors

Titre du document
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—8 Improvement in max gain

Max Gain comparison GH1g5 and GH10

¥ Miniaturization achieves higher *

available gain 30
25
® MAG/MSG comparison g
~ 20
between GHig and GH1o 3
@  MAG: Maximum Available Gain E 15
@  MSG: Maximum Stable Gain =
10
5
o

Titre du document

Allinformation contained in this document remains the sole and exclusive property of UNITED MONOLITHIC SEMICONDUCTORS and shall not be disclosed by the recipient to third party without

o (GH15 e GH10

40 60 80 100 120

Frequency (GHz)

GH10, 0.10 x 75 x 8, Idq = 5omA/mm
GHa1g, 0.15x 75 x 8, Idg = s5omA/mm

o 2t United Monolithic
R Semiconductors
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—% GH10-10

¥ 4-inch 100-nm AlGaN/GaN HEMT on SiC

¥ Substrate thinned to 50 um (soldering & glue compatible)
¥ ISV and TZ topology with external via

® Thin-film resistors, inductors, vias

¥ BCB option: Mechanical protection

¥ MIM caps: 175—350 pF/mm?2 =»smaller capacitors

DC Parameter Typical value
Idss (A/mm) @Vds=7V,Vgs=3V >1.5
GM,,..(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

Titre du document

21

o 2t United Monolithic
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—8 Simulations/measurements @circuit level
Wide BAND HPA (20GHz - 40 GHz), (3.4 X 2.2 mm?): new CHA6224-98F

e 30 — P 40 40 40

2 gronel D i —— PAEmax (%) —— Psat(dBm) —— P1dB (dBm)

20 ; 85
— . 20 1’ ~ -
& 15 5 / e @
’ 10- 2 ;i g 30z

5 403 s i 5 o]
> 252|253
O e S0t ~ 2 (o}
0 10 2 30 4 50 60 0 10 20 30 40 50 60 w o o
FREQ (GH NS
(GHz) & 20 208 20 5_
AOS A0S 6 :
153 (159

» @ +10 10

== Mesurement = Simulation
S 2’5 S
I | N I N . ..~ (B N ) B 18 20 22 24 26 28 30 32 34 36 38 40 4
0 10 20 30 40 50 60 0 10 20 30 40 50 60 Frequency (GHz)
FREQ (GHz) Full Maasure SAPA 150mAimm FREQ (GHz)

Sim -+ Trangssor Measure SAPA 150madmm
Fulll Sim 150mA/mm

= Poutof33dBm (2 W)

= Peak PAE of 20% at SATCOM frequencies (26-30 GHz)
= Good agreement between model and measurement
= In QFN soon

Titre du document United Monolithic

Semiconductors
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—% GH10/GHa15 technology positioning

60 6
55 ® ([@45CGHz |

D

50 % @ % GH15-10
&, &a =4 "~ [100mA{mm,
545 GH25-10 @® - ci1o0-10 E S zawesw
40 (100mA /mm,30V] GH15-10 10% PAE "-g-.. 3 . .
'E (100mA/mm, 20V) L4 more ‘:’ 8
035 o F 1A
- 8 S5
25 1

20 ol

0 20 40 60 80 0 20 40

Frequency (GHz) Frequency (GHz)

¥ 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.

Titre du document
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GH10-10
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—% GH10/GHa5 comparison in Ka band

¥ 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% =2 33% in favor of GH1o

Nevertheless and as expected GHas 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
B sweet spot @3-/5W to target ~40% better SWAP-C ?

Engage QFN package platform with GH1o
Apply QFN space flow compatible with GH10

Titre du document
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Ci?

CHA7362-QWA

8W 30-34GHz HPA

8W 27.5-31GHz HPA

description bare die QFN
techno GH10 GH15
die package6x5
Stages 4 3
die area (mm?) 15,8 9,7
Gain (dB) 26
Psat (dBm) 39 39
Id@sat (A 19 1,6
E=———) PAE%atPsat 27
Pin@max Pout (dBm 21
Power gain at Psat (dB) 19
Pdiss at Psat (W) 26 25,4
Plin at-30dB EVM (dBm) 36,6 36

Modulation

Pin@Plin (36dBm) (dBm)
1d@Plin (36dBm) (A)
PAE@PIin (36dBm) (%)

8PSK, 50MHz BW

24

8PSK, 30MHz BW

1
23
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—4% GH1o0...

Explorations of the limits ...

» Globally good agreement between model & measurement

, Pulse me

77GHz — 0.5W GH10 GaN HPA designed by K.Vivien

Vos = 15V, Idq = (~150mA/mm)

asurements (35us / 10%)

DS
15— ]
5
= 10 = ]
g £ 0
a= 5 a-
a ac 1
55 o 55 o]
Em (] 3
T 5 =0 ]
= S 204
g o g ]
25
5 gl
20 T 1 7 T T LN LA LA (UL UL (L N [N LN
10 20 30 40 50 0 10 20 30 40 S0 60 70 80 90 100
freq, GHz freq, GHz
0 s
fns 3
53

dB(OWT_SP.S(2,1))
dBS12)

-120—

140

L e o e R e
10 20 30
freq, GHz

L B s e e
40 50 &0 70 a0 %0 1

dB(OWT_SP.S(2,2))
dB(S22)

0

[

L WL |

w2 30

T

TR L L T
4 50 60 70

freq, GHz

» Model refinement needed for high frequencies

Titre du document
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-9 UMS MPW Offer

Shared foundry runs 2026 @

EXPRESS YOUR TALENT WITH UMS gé‘iﬁ'i%‘é%‘é‘i?ﬁ;
Create your winning RF products with UMS foundry service

GDSII S
submission deadline

Part hp
2GHz 5GHz 10GHz 20GHz 50GHz 100GHz
Application frequency o o
GH25-10 - 0.25um GaN HEMT Wl] o

GH15-11 - 0.25um GaN HEMT

GH15-11 - 0.25pm GaN HEMT with BCB

GH10 - 0.1pm GaN HEMT

GHz1o - 0.2um GaN HEMT with BCB EU ROPR a CTICE
PH25-20 - 0.25pm GaAs Low Noise Phemt with BCB

PH10-20 - 0.120pum GaAs Low Noise pHEMT

PPH15X-20 - 0.15um GaAs High Power pHEMT

30 January 26
31 July 26

30 October 26

ULRC - Passive GaAs (no frequency limit)

=  Orderto be place at the lastest 2 weeks before the deadline &

Titre du document
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QUESTIONS ?
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