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Abdtract: This paper introduces a biocompatible packaging system for implantable medical device having a hermetic
sealing, such that a perfect physical and chemical isolation between electronic medica system and human body
(including tissue, body fluids, etc.) is obtained. The hermetic packaging includes an electronic MEMS pressure sensor,
power charging system, and bluetooth communication system to wirelessly measure variation of capacitance. The
packaging was acquired by Quartz direct bonding and CO, laser welding, with a size of width 6 cm x length 10
cm x height 3 cm. Hermetic sealing of the packaged system was tested by changing the pressure in a hermetic
chamber using a precision pressure controller, from atmospheric to 900 mmHg. We found that the packaged system
retained the same count or capacitance values with sensor 1 - 25,500, sensor 2 - 26,000, and sensor 3 - 20,800, at
atmospheric as well as 900 mmHg pressure for 5 hours. This result shows that the packaging method has perfect
hermetic sealing in any environment of the human body pressure.
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Fig. 2. Fabrication sequence for the sensor.
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Fig. 3. (8 Formation of structures on polymer substrate and
(b) adhesively bonded pressure sensor.
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Fig. 4. Mechanically processed quartz wafer.
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Fig. 5. (8) Cross-section of bonded packaging using CO, laser
and (b) shape of biocompatible packaging.

3.1 M=E D7 |X|2| FM

/A o]AF =w7]7] W7|X]= Y+ ] %
GAEoe, SAEAS o83 A9 AEEA Y
TAQl viEl] ARgo] 7hEe FASA |
%Pa;?d A 2819 count values FA1 =
27 BT o] 2EA DEY HC-062 U2
o %ﬁ%’}lol 71sstAl stlen, Ui uiEf2]of e%
% Z33517] Y8l power management integrated

- LTC 4125, RX - LTC 4120, Linear
gsto] 24 3ME2s AASIAC
24 B4 232 UEdc

circuit (TX

technology)S ©]
Jd 62 Al

A5t 17]7] 9]

Fig. 6. Wireless charging and communication of packaging.

3.2 Labview Z2E S8t ij7|X| LHIM =}

R7] RMA A|ARl0 2 o]2o|A Q= 4 54 AlA
Blap AR 24 9 42 golx FEH quartz 1f7]
Rlof oJal ¢ Ba]7t o]RojAof stanz m7|x|]o U
/g Hrhe o]Aly o8 7|7] ol QlojA] ¥rEA] 4
sie]ojof stct. mi7|x]] & WH7} o] 2R A HH
I7]x] YHe Q¥o] oraddstoe SUsh o] gk
S UehgA "ot

oA F7h= oA dElad
of AN 2 AH HS5HIA| A
St HA quartz H7|X| S 7]

AR AX|(CPC 3000, mensor)
2 o] gsfo] A
o

2 QAEE A

Ell
=]
o}
=1



A71AR = ste] =24, 30

(a) —=— Sensor 1
- Sensor 2
—— Sensor 3

P -

26000 4

25000 4

24000

23000

Count value

22000

21000 4

S S S g

0 50 1 00 1 50 200 250 300

20000

Time (s/4)
(C) —=— Sensor 1
—e— Sensor 2
——Sensor 3
26000 GRS JEIFCRONC m ‘m#

i

25000
24000

23000 ~

Count value

22000

21000

20000 T T T T T T T
0 50 100 150 200 250 300

Time (s/4)

H A|7S pp. 407-412, 20174 74: 2R & 411

® "+ Sensor 1
+— Sensor 2
26000 - f“f—w,m;mmﬁ +— Sensor 3
, h iy j"
25000 # n" = ='F““W}pwrm
. .
24000 -|
Q
3
S
= 23000
3
8]
22000
21000 -|
20 £ ‘A T = T = T T T
0 50 100 150 200 250 300
Time (s/4)
(d) —=— Sensor 1
« Sensor 2
26000 | mwmw‘m +— Sensor 3

25000

24000 -

Count value
N
8
(=]
o
!

22000

21000
£ 1 1 S £
T T T T T T T
0 50 100 150 200 250 300
Time (s/4)

20000

Fig. 7. Count value graph of each sensor. (a) Atmospheric pressure, (b) 900 mmHg (O hour), (c) 900 mmHg (1 hour), and

(d) 900 mmHg (5 hour).
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