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PHS MEMS:The company

Founded in August 1998 —Based in Grenoble, France
82 employees -

Production capacity ~12 000 wafers/month in 100mm

— 2 800 m? class 100 and 2 700 m? class 10 clean rooms
— 280 MEMS manufacturing equipments
— 100mm and 150mm wafers.

Design center : RF & Optical MEMS; MEMS packaging

Process workshops :
— Lithography, Etching, Chemistry, Deposition, Back- End, Test.
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PHS MEMS Facilities

N TR
Workshops Tec.h.nial

gy

Clean room 1

Wafer Fab 2800 m?
Class 100 Facility

Clean room 2

Wafer Fab 2700 m?
Class 10 Facility

Offi '
‘lll' ﬂliy’ A
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Manufacturing

PHS!
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Integration de passifs.

S, === | Cahier des charges
Schéma circuit idéal
Choix composants AT

Design circuit réel
Simulation
Masques

Transmission (dB)

10

10 D 0.2 0‘. 016 F

-40 -

Perte (dB)

-50 -
-60 -
-70 -

Protos 80
Test paramétrique

Freq (GHz)

Test composants
Test circuit PH SE
Validation
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Conception-Phase 1 définition

L P, Cahier des charges

Schéma circuit idéal

Cadence

Bibliothéque
L,C
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Conceptlon Phase 2 composants

\ﬂ luuo l.wt Rm 9 pns Ouwnplwl
Lo ar Lid

—EEEE | O e
[ J‘ = '53 o ” 8|
1] EEEE
ﬁﬁi ) () )] [ =
— &l|&El@ |G
_.:_.___--—'-'-—--.r-_—_'.- - Bibliothéque L. — N
L.C * Choix composants

I Touchstone file from Maxwell project L1C6
# GHZ S MA R 50.000000
I Row1=Port1 Row2=Port2(|

Frequency S[1,1]_ Mag S[1,1] Phs S[1,2]_ Mag
3.000000E+0 8.385713E-02 8.167738E+0 9.922901E-0"
4.492500E+0 1.249201E-018.044522E+0 9.881259E-0
5.985000E+0 1.653934E-017.866077E+0 9.823823E-0"

Fichiers paramétres S \
Parametres S

/

VA Aemmft WSS Vervim .0.T1Copyright 194001 fmemfl Cerperat i

Cadence

spectre > Design circuit réel PHSE
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Conception-Phase 3 circuit A

et ‘Status: Fanay

Design circuit réel |[-=======

v

Sty Black Bex. .
Setuy Salution. .. i j
Salve 4
— s -y
&

w
=, 4
&7

-35 [

Simulation circuit

-40

T T e T e I Fréquence (GHz)

—_— vue 3D Filtre * PHSE
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Conception-Phase 4 masques

v

Cadence Masques
Virtuoso

Simulation circuit

v

Protos

Passivation Bump\
Inductor Coy/s

dielectrique

Capacitor Quartz Wiring PHS
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Conception-Phase 5 protos
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Conception-Phase 6 Test

inductance (nH)

11

L test

==L Simulation

Q test

L_35_test

0.1

Frequency (GHz)

C_test
Validation %
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g
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N P —— Composant.
) r : : ‘ : 1
4 15 2
F (GHz)
s 03\ 014 015 o‘,e 0:7 018 09 4
Circuit
-40 ) \zs
: £ HS
&0 J
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Conception-Phase 7 validation

30 ] —L106 _—TEST] N\ ( 50 .| —L1C6 —TEST )
" f /
20 Py T 40 |
c £ 35
(77}
10 - - 30 - /
25 :
ey
0 ‘ 20
0,01 0,1 1 10 0,01 0,1 1 10
\ frequency (GHz) y N frequency (GHz) y
Composant Composant

; \_===h\\ /,/’-A Inductance Distribution

| Circuif

"! | Analyse statistique
e =>capabilité(cpk;,..)

PHSE
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Simulation-Analyse structures

60
— 6,00E-09 7
el ~ 5,80E-09
50 :
Py \ 5 60E-09 /
Yy | /
40 !/ \ 5 40E-09 /
V4 5.20E-09 /
P NG 4,80E-09 7
20 | < / R
N 4,60E-09 |\ ~ —
10 N 4,40E-09 \\__/;!
\\ 4,20E-09
0 4,00E-09
0,00 2,00 4,00 6,00 0,0 1,0 20 3,0 4,0 50 6,0
‘— Q — Q parallele — Q parallele+shield ‘ ‘—Ls —Ls parallele — Ls parallele+shield

Comparaison différents process d‘inductances.
—Inductance 1 niveau standard

—Inductance 2 niveaux paralléles

—Inductance 2 niveaux paralléles avec écran
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Above IC (Design-Process)

|C wafer
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Above IC (Simulation & test)

L (nH)

PHS MEMS Confidential

L (nH) & Q vs Freq (GHz) "
]
10 50 10 1
9 _ R e e e O N
8 40 E 1
7 4 6
6 //\ 30 . e S i
5 I REE
4 // 20
3 4 i
2 // 10 0o,o1 0,1 1 10|
1 —— frequency (GHz)
8,01 0.10 170‘0 10,000 Bibliothéque L-Simulation HFSS (L)
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Résultat test inductance 5
40
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10
Y ’ frequency (GHz)
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Solénoide (test-HFSS)

) e )
Solenoide 9 tours a vide Solenoide 9 tours a vide
hauteur cceur 4 ym hauteur cceur 4 ym
10 T T T T T T 2:5E'09 T T T T T T
e e e S
Bl 20809 1\
’g 7,,,,,L,,,L,,,L,, e | | | | |
| | | | | | A | | | |
6 ey Racref_lsol1.5 f1,5E—09~77 ;,,,,1,,,,1,,,4‘,,,‘,,,‘,,, Lref_isol1.5
= 9 ~~~7| |=—Ractest E A
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g ] L | e i e
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1 T | | | | | |
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e () test
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J
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Front-to-Back Contacts (Process-HFSS)

17

4 File Edit view Coordinates Li fi sol ti Mindow Hel

Dom] YR 5] B o i X Be @B O oM
#bs. [microns]

xR [E
~ v [F200
¥z|o

Rad |B24.621125123532

ang [T180
To: W Vertex
=

 Characteristics

— 2-in-series resistance < 1Q

— DC Insulation Res > 100 MQ
— Breakdown voltage > 500 V
— Capacitance : < few pF
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Front-to-Back Contacts (Test-HFSS)

in [dB]

s

d'if

=]

eHe

=]

F

Comparaison simulation et mesure intras 3 tranchées

4

_

Simulation intras avec 1 et 3 tranchées

] 0T T ]
simulé I ] i \Mﬂh\“‘\ I
° mesurél i 1 ] \\\ ]
0.1 1 105 | ]
Fréquence [GHz] b 20 ]
E ]
=z -3
B ]
- , | ]
47 1 tranchée
3 tranchées I
5 i i {4
0.1 1

Fréquence [GHZz]
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Vous remercie de votre attention.
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