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Hermetic package for MEMS mirror

Marco Chiesa, Davide Rotta, Aina Serrano, Marco Del Sarto, Luca Maggi,
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» Packaging process:
« Mirrors die attach
* Wire bonding
« Cap soldering

« Hermeticity testing
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environmental conditions (hermetic sealing
against humidity) to increase reliability

» Optional: Low pressure atmosphere to
increase Q-factor

Example of MEMS LIDAR system
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Projected image

Vertical scan mirror

« Key requirements:
» Low pressure atmosphere to reduce power
consumption
« Small size to fit smallest form factor projectors

e Low cost

Laser beam

Horizontal scan mirror

Laser Beam scanning system based on 2 cascaded monoaxial micromirrors
(fast mirror for horizontal scanning, slow mirror for vertical scanning)
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 Mirror diameter: 1.1mm
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 Mirror diameter: 3mm
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Glass protection Opto-Window
Metal Cap body
Micro-Mirror MEMS die

Glassfrit interface for Opto-
Window sealing

Preform solder ring for Metal Cap
to ceramic base sealing

Wire Bonding interconnections to
ceramic base fingers

Ceramic 2L base with WB finger
inetrconnections and LGA lands
for SMD
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D | Name | Description

Borosilicate 200um D263T —
eco compo compatible

Kovar 200um thickness
Ni/Au plated

Housing dimension max
5.5X5.5X0.9mm

Proper material with process
Temp compatible with metal-
cap material

Sn 96.5% Ag 3% Cu 0.5%
(SAC305)

Au wire 0.8mil

Custom ceramic base for
mirror die housingXY =
8.00X7.24mm thickness

0.50mm
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Package structure

« Ceramic chip carrier with solder ring
* Metal lid with sintered optical window
» Solder preform for sealing
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Specially designed die-collet tools to
avoid touching membranes

Gimbal head to adjust die parallelism

Conductive epoxy, stable up to 300 °C,
with low outgassing

Shear test (MIL-STD-883-2, 2019.10):
no detachment with 10 kgf applied force
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Die attach

Pick-up area
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« Automatic ball-wedge process with Wire bondlng

controlled loop to guarantee clearance
from the cap

e 0.8 mil Au wire

« Pull test (MIL-STD-883-2, 2011.10):
breaking force of 4.04 gf or higher after
lid soldering thermal cycle
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Preforms placement

« Specially designed pick-up tool
to avoid interference with dice
and bonds

« SAC305 preform aligned to
package ring
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» Specially designed pick-up tool to handle the cap
« Gimbal to adjust parallelism
« Cap flat base aligned to the preform

Solder preform
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Cap flat base
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Reflow oven

Programmable vacuum solder reflow
system

Vacuum to <5*102 mbar

Gas inlets for N,, and formic acid with
Independent controllable flow

Graphite plate
Rapid heating system (up to 3.5 K/s)
Cooling by forced N, flow
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« Peak temperature: 250 °C

« Cooling with controlled N, flow to

avoid pressure variations
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Soldered caps

o Uniform solder fillet, both
Inside and outside

e Batch processing
demonstrated
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Fine Leak Gross Leak
Conditions: 2.5h @ 75 psia .
Reject limit = 3.2E-08 atm-cc/s zﬁ"éd;tg’”;a
: . Volume = 0.08 cc (>0.05, <0.1 cc) P
* Typical leak rate is 1 order of
. He Leak rate Result Result
magnitude lower (atm-cc/s) esu esu
_ I 1.5 E-8 Pass Pass
Mirror 1.1 mm - 4.1 E-9 Pass Pass
| 41E-9 Pass Pass
' | 29E-9 Pass Pass
Mirror 3 mm 7.3 E-9 Pass Pass
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For additional information about ST trademarks, please refer to www.st.com/trademarks.
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