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Figure 1 Process Cross-Sectional View
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AZA6 M 500 pm A7 JE B ) 4-inch & FEEE, SR FH RIE T Z U1 10 nm Ti/100
nm Pt {ENFHEMN (BE), WIEMUIAR 400 nm 503 1pum AIN #EE, @95 %)
T AIN JE AR HEARFESL (VIA), I ICP &Rt Zl ik AIN Bf4mE 4
J&, FRALIEIRAS F R 450 DL B FL (ICP); PTAR AL 10nm Ti/100 nm
PtEN FHRG (TE), PiRIFETEAL 200 nm AL fEAFZE)ZE (PAD), fx)efi
F XeFa & ] [F)PE 2 i A ek R TR A A O X A 5 1)
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Table 1 Layer Material, thickness and Mask Level Information

R 1 FJZAEL B SRR A PR

Lith h
Material | Thickness ithography GDS
Laver (um) Level & CIF 4 Purpose Comments
J o Name
Substrate | 500~550 | N4 High Resistive Silicon | >10000 Q.cm
Bottom 0.1 BE | Define Bottom 10 nm Ti/
Electrode ' Electrode 100 nm Pt
AINFilm | 0.50r1 | NA Piezoelectric film Sputtering
Interconnects between . )
VIA 2 BE & TE Wet isotropic etch
Top 10 nm Ti/
Electrode 0.1 TE 3 Define Top Electrode 100 nm Pt
ICP 4 Define device structure| Anisotropic etch
Probing | PAD 5 200 nm Al
Pad
Note:  ZALARHEERINJEE DY 1000 nm AT 400 nm P A
[ HLAR AN Pad BT LA AT R
FRa: EFE PN EEN, R TE (#4), )5 PAD (#5) J Al
FEb: EHF Al FENAE EBRAMALZ, ATLUEH PAD (#5);

2.1 AIN thin film properties Zfb#5 AIN J AT RS

Item 15 H Spec HiA%

AIN Thickness & 0.4 or 1pm (+/- 5%)
AIN Thin Fil AIN Stress V. /] +/- 200 MPa
A M [ AIN Orientation g ] <0002>
BAL AR ; .

AIN Piezoelectricity d33 5.0~5.5 pC/N

AIN Rocking Curve I 55 <1.5°




2.2 Simplified Process Flow fijift. L Z i K
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3.8:X£Z AIN @BFLVia 4. A HE AL LB
5. ICPZI i AIN 6. JTFIPAD + XeF, F25%
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a) IMELZE;

6a. LR FF E 1L LB AR FNPad 6b. XeFJF;ﬁSI%"gFI:

b) EBEME PAD#5 (200 nm AD BN _EHERMAL
(HE: TZRELZNL, REBGT GDS#3);

2. T 2R



2.3 Layer Level Design Rules iR

Table 2 Layer Level Design Rules
R 2 IR R vt

CIF level | GDS level | Min. feature | Min. space | Max. feature length
name number (pm) (pm) (pm)
BE 1 2(1.5)* 2(1.5)* Unlimited
VIA 2 5 10 100%**
TE 3 2(1.5)* 2(1.5)* Unlimited
ICP 4 10 (5)* 10 (5)* 100**
PAD 5 2% 2% Unlimited
* features in () are possible, but no guarantee
**Large VIA & ICP etch size is NOT recommended

2.4 Level to Level Design Rules

Table 3 Level to Level Design Rules
R 3 AFDERZ 2 18 B R

Rule Rule Letter Min. Value (pm)
BE enclose VIA A 10
TE enclose VIA A 10
BE space to ICP B 1.5%
TE/Pad space to ICP B 1.5%
Probe Pads space to
X User Design (>100
ICP release boundary en ( )
* 1.5pm space is possible, but no guarantee

Details H A& 3LH:

® BE/TE/PAD ¥JRALift-off .2, SEPRCDHBTHMEBEH K 10%~20%

® JLZICDHMEZ|Overlay ks E FEHZINL (MLA1S0EEMAG) R E

o NHMBERIMALX X Iy RIS R B0, bR ARIDT X 45k
NTH A floating BE, IDT BEEUH W ABERIE, HZ|— S SUER BRI -

® ICPEIJE I & By e 2% 0 XI5, AMIA A S5 BEBCEEARSE (Rule XD,
BRI A R AbEE, BT S B RSUINLER

® Layouttli S #template, #1/3/5 HIAHEMXIR, #2/4¥ M%) XI5



Via feature

Layer 1
Layer 2

m A=Enclosure Boundary

T

Rule A ensures the Via undercut is within the BE (Bottom Electrode)

area; PriE I8 LG v 20 i S T AR AN K T T HE AR T R
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N

E

Rule B ensures the ICP AIN etching step won’t etch the bottom metal, and

the top metal won’t be deposited into the release hole/trench;

PRUEAIN ICPZI i X 3% A 4 @ 520+

Rule X

Rule X ensures the Probe Pads are on solid substrate rather than on
suspended membranes. User should have an estimation of the release
undercut based on the XeF» isotropic etching and the dimension of device
releasing area. USSR X I 140 FAE & VG . XeF, # A [FPE
2V KPR TR T P B AT 45T




3. HAhEI

3.1 R TEAR

JEN EAE—A die size 15x15 mm?, BRI VIEFE, REA MR T2
FREVIFIRN— M E R, @RI RmEsl 0.5 mm, PHE4EULEE
14x14 mm? )X $. MPW BRI AT LAZE G4 ML 7.5%7.5 mm?® B3 HoAdiE 101

3.2 fi P
%+ GDS, DXF Il CIF, ZVCRA GDS #& IR %2 .

3.3 FAF B R4

I MPW LTEBA B e BBuaR, R cavity 125 H RO ] v e .
A LVEEANSL die SRR R EORIS . HILEa—RN, EUER R
BEZE R AT 70 pm GEXAN 5 8F FF ZRERUIX RSSO0, FRHE &
R T ICP B %% 24 5T Probing Pad X1, (Rule X, #CAT 100pm),
WSl VIA FIHANEBEGEMEEE, LS SR X 4k ) B2 R suspended
membrane X BRI (B, FIL Via XIRA RS,



