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ChipCap® 2 Chemical Exposure Test

Chapter 1: Long Term Chemical Vapor Exposure Test

1.1 Test Procedure

1. Foreach test, 16 samples of HCPD-5V-U3 are measured at 25°C(77°F) 20, 50, 80% RH.

2. Measured samples are put into the test vessel contained with each liquid chemical. Distance between
the chemical and test samples: under 4.0 cm (1.57 in.)

3. 4 samples are taken out respectively after 128 (7 days), 336 (14 days), 672 (28 days), 1008 (42days) hrs
for measurement.

4. The samples are stabilized for 24 hrs at ambient condition (25+3°C, 50+10% RH) for measurement at
25°C 20,50,80% RH, and then stabilized for an additional 48hrs for final measurement.

5. After final measurement, samples go through recondition process as below:

® Baking:80°C (176° F) 24 hrs
® Hydration: 30°C (86°F) 80%RH 45~50 hrs

6. After recondition, measure again at 25°C, 20, 50, 80% RH

Sealing Sealing

Desiccator

» ChipCap 2

Medium Plate

Medium Plate hole

Chemical material

Figure 1: Chemical Exposure Test Schematic Diagram
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ChipCap® 2 Chemical Exposure Test

1.2 ChipCap® 2 Chemical Resistivity

1.2.1 ChipCap 2 Chemical Resistivity

1.
2.
3.
4.

Test time: 1008 hrs

Test condition: ambient condition (25+£3°C, 50+10% RH)

Sample: HCPD-5V-U3

Sample size: 16EA (Each test condition)

4 samples were taken out of test condition each test time (168, 336, 672, 1008 hrs)

Measurement equipment: PDR-3KP (Temp. & humidity chamber, ESPEC)

Measurement reference: Dew master

Test result: after test 72 hrs.

Table 1: Chemical Exposure Test After 1008 Hours

168 hrs

20% RH 80% RH 20% RH 80% RH 20% RH 80% RH RH

1. Ammonia hydrox-

ide F
(NH40H)

2. Acetone ((CH3)2CO) 12.88
3. Ethanol (C2H50H) 1.59
4. Methanol (CH30H) 2.00
5. Ethanol + Methanol 1.85
6. Formaldehyde (CH20) -0.48
7. Benzene (C6H6) -3.81
8. Toluene (C7H8) -1.35
9. Xylene (C8H10) 0.27
10. Benzene + Toluene + _1.08

Xylene

“F” indicates sensor failure.
All data is calculated average value of each test sample

F

21.00
7.35
9.36

11.02
0.39

-16.37
-6.86
-0.37

-4.44

336 hrs

F

12.90
1.81
2.19
241
-0.12
-5.68
-2.27
0.56

-1.43

F

20.79
9.93
13.10
13.34
1.77
-23.30
-10.73
0.47

-7.35

672 hrs

F

14.83
1.82
2.72
2.69
0.25

-11.77
-5.78
1.07

-3.80

F

2191
10.19
16.20
13.29
0.04
-40.49
-25.06
-0.65

-17.88

1008 hrs
20% 80%
RH
F F
15.17 @ 20.56
1.86 @ 10.27
3.14 @ 16.50
2.55 15.08
0.20 0.33
-16.61  -52.40
-12.25  -43.41
0.93 -1.07
-4.89 -21.26
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ChipCap® 2 Chemical Exposure Test

1.2.2 Chemical Exposure Test After Recondition

8. Testresult: After test 72 hrs and recondition
Sample recondition:
Baking: 80°C 24 hrs.
Hydration: 30°C 80% RH 45~50 hrs.

Table 2: Chemical Exposure Test After 1008 Hours

168 hrs 336 hrs 672 hrs 1008 hrs

20% RH 80% RH 20% RH 80% RH 20% RH 80% RH 20% RH 80% RH
1. Ammonia hydroxide

(NH4OH) F F F F F F F F

2. Acetone ((CH3)2CO) 2.70 13.47 2.69 13.97 3.97 15.37 3.40 16.11
3. Ethanol (C2H50H) 0.04 1.56 -0.02 1.38 0.36 1.97 0.02 2.34
4. Methanol (CH3OH) 0.44 2.15 0.63 2.90 1.56 4.83 1.32 5.38
5. Ethanol + Methanol 0.05 3.30 0.35 2.78 0.69 3.59 0.58 4.76
6. Formaldehyde (CH20) -0.97 -1.89 -0.73 -2.44 -0.78 -2.09 -1.00 -2.21
7. Benzene (C6H6) -3.86 | -13.39 -5.56 -20.90 -947  -31.60 -12.40 -36.99
8. Toluene (C7H8) -2.06 -6.23 -3.32 -11.40 -6.25  -23.33 -11.23 -37.32
9. Xylene (C8H10) -0.46 0.73 -0.82 -0.09 -0.53 -0.31 -0.85 -1.01
10. Benzene + Toluene +

-1.91 -3.67 -2.61 -7.81 -4.62 -15.90 -5.68 | -18.81
Xylene
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ChipCap® 2 Chemical Exposure Test

1.2.2a Acetone ((CH3)2CO)

TO2 Exposure Acetone Humidity error at 20%RH T02 Exposure Acetone Humidity error at B0%RH
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Figure 2: TO2 Exposure Acetone Humidity Error at 20% and 80% RH

1.2.2b Ethanol (C2H50H)

T03 Exposure Ethanol Humidity error at 20%RH T03 Exposure Ethanol Humidity error at 80%RH
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Figure 3: TO3 Exposure Ethanol Humidity Error at 20% and 80% RH
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ChipCap® 2 Chemical Exposure Test

1.2.2c Methanol (CH20H)

T04 Exposure Methanol Humidity error at 20%RH
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Figure 4: TO4 Exposure Methanol Humidity Error at 20% and 80% RH

1.2.2d Ethanol + Methanol

T05 Exposure MeOH + EtOH Humidity error at 20%RH TO5 Exposure MeOH+EtOH Humidity error at 80%RH
20,00 20,00
= 15.00 g 15.00
= [
£ 1000 £ 1000
3 e
E 5.00 - E 5.00
g’ Fod
bl
b QDo L E QDo
3 3
T s T 50
=10.00 -10.00
Initial  After lday After 3days Baking  Hydration Initial After 1day After 3days Baking  Hydration
UL = i Y00 B — b —— i Bidben 1008
Figure 5: TO5 Exposure Ethanol + Methanol Humidity Error at 20% and 80% RH
1.2.2e Formaldehyde (CH20)
TO6 Exposure Formaldehyde Humidity error at 20%RH T06 Expeosure Fermaldehyde Humidity errar at 80%RH
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Figure 6: TO6 Exposure Formaldehyde Humidity Error at 20% and 80% RH
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ChipCap® 2 Chemical Exposure Test

1.2.2f Benzene (C6H6)

TO7 Exposure benzene Humidity error at 20%RH
500
0.00
-5.00
1000
1500

Humidity emor (%RH)
8
3

-25.00

-30.00

Initial  After 1day After 3days Baking  Hydration

e [ Glbry  —— 3y ETTbry Dy

ermmor (%AH)

Humidity

TO07 Exposure benzene Humidity error at 80%RH

500
0.00
-5,00
-10.00
-15.00
-2000
2500
-30.00
-35.00
-40,00
-45.00
-50.00
-5500
-60.00

Iniial  After 1day After 3days Baking  Hydration

e | Gdhs e 33k 6TIhr 1008

Figure 7: TO7 Exposure Benzene Humidity Error at 20% and 80% RH

1.2.2g Toluene (C7HS8)

TO8 Exposure Toluene Humidity error at 20%RH
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Figure 8: TO8 Exposure Toluene Humidity Error at 20% and 80% RH

1.2.2h Xylene (C8H10)

T09 Exposure Xylene Humidity error at 20%RH
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Figure 9: TO9 Exposure Xylene Humidity Error at 20% and 80% RH
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1.2.2i Benzene + Toluene + Xylene

T10 Exposure Ben,+Tol,+Xyl. Humidity error at 20%RH T10 Exposure Ben.+Tol.+Xyl. Humidity error at 80%RH
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Figure 10: TO10 Exposure Benzene + Toluene + Xylene Humidity Error at 20% and 80% RH
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ChipCap® 2 Chemical Exposure Test

Chapter 2: Saturation and Recovery Test

2.1 Test Procedure

1. 12 samples of HCPD-5V-U3 for each test are measured for initial value at 25°C(77°F) 20,50,80%RH.
2. Measured samples are dipped into the liquid chemical material for 1 hour.

3. The samples are stabilized for 24hrs at ambient condition (25+3°C, 50+10% RH) for measurement at
25? 20, 50, 80% RH

4. 6 samples are stored and monitored in ambient condition (25+3°C, 50+10% RH) continuously for 120
hrs (5days) to see the natural recovery.

5. The other 6 samples go through recondition process as below:
® Baking: 80°C(176°F) 24hrs

® Hydration: 30°C(86°F) 80%RH 45~50hrs
6. After recondition, measure again at 25°C 20, 50, 80% RH.

2.2 Saturation and Recovery Test at Ambient Condition

1. Testtime: 1 hr
2. Test condition: ambient condition (25+3°C, 50+10%RH)
3. Sample: HCPD-5V-U3
4. Sample size: 12EA (Each test condition)
5. Measurement equipment: PDR-3KP (Temp. & humidity chamber, ESPEC)
6. Measurement reference: Dew master
7. Test result: After test 120 hrs.
Table 3: Saturation and Recovery Test @ Ambient Condition
Recovery Time (@ 24 hrs 48 hrs 120 hrs
ambient condition) 20% RH 80% RH 20% RH 80% RH 20% RH 80% RH
1. Di-isopropyl ether 0.95 0.05 0.72 0.40 0.75 0.42
2. Isopropyl alcohol 0.24 -0.88 0.33 -0.04 0.46 0.04
3. Ethylene glycol 1.27 -1.65 0.83 -1.01 0.95 -1.06
4. Ethanol -0.08 -0.42 0.41 -2.21 0.26 -1.86
5. Methanol 0.70 8.22 1.20 6.35 1.18 4.99
6. Butyl acetate -0.02 -0.13 0.12 -0.78 0.15 -1.07
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ChipCap® 2 Chemical Exposure Test

7. Ethyl acetate 0.01 -0.08 0.11 -1.09 0.26 -1.32

2.3 Saturation and Recovery Test with Recondition Process

1. Testresult : After test 24hrs and recondition process Sample recondition
= Baking: 80°C 24 hrs
e Hydration: 30°C 80% RH 45~50 hrs.

Table 4: Saturation and Recovery Test with Recondition Process

Recovery Time and 24 hrs After Baking After Hydration

recondition process 20% RH 80% RH 20% RH 80% RH 20% RH 80% RH
1. Di-isopropyl ether 1.19 0.39 -2.03 -2.57 -0.08 0.92
2. Isopropyl alcohol 0.17 -0.98 -2.79 -3.81 -0.48 0.18
3. Ethylene glycol 0.64 -1.87 -2.66 -5.38 -0.36 -1.33
4. Ethanol 0.05 -0.16 -3.70 -5.07 -0.01 2.30
5. Methanol 0.66 8.01 -2.43 -3.87 -0.25 0.40
6. Butyl acetate -0.01 -0.33 -3.38 -5.22 0.30 2.63
7. Ethyl acetate 0.07 0.02 -3.61 -5.49 0.21 2.31
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ChipCap® 2 Chemical Exposure Test

2.3.1 Di-isopropyl Ether

23.1la
Dip Di-isopropyl ether - normal condition Dip Di-isoprepyl ether - normal condition
Humidity error (20%RH) Humidity error (80%RH)
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Figure 11: Test of Dip Di-isopropyl Ether @ Norman Condition
2.3.1b
Dip Di-isopropyl ether - Recondition Dip Di-isopropyl ether - Recondition
Humidity error (20%RH) Humidity error (80%RH)
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Figure 12: Test of Dip Di-isopropyl Ether After Reconditioning

10 Application Guide



ChipCap® 2 Chemical Exposure Test

2.3.2 Isopropyl Acohol

2.3.2.a Normal Condition

Hudidity error (%RH)

Dip Isopropyl alcohol - normal condition Dip Isopropyl alcehol - normal condition
Humidity error (20%RH) Humidity error (B0%RH)
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Figure 13: Test of Dip Isopropyl Alcohol @ Normal Condition

2.3.2.b After Reconditioning

Dip lsopropyl alcohel - Recondition Dip Iscpropyl alcohol - Recondition
Humidity error (20%RH) Humidity error (80%RH)
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Figure 14: Test of Dip Isopropyl Alcohol After Reconditioning
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2.3.3 Ethylene Glycol

2.3.3.a Normal Condition

Dip Ethylene glycol - normal condition Dip Ethylene glycol - normal condition
Humidity error (20%RH) Humidity error (BD%RH)
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Figure 15: Test of Dip Ethylene Glycol @ Normal Condition
2.3.3.b After Reconditioning
Dip Ethylene glycol - Recondition Dip Ethylene glycol - Recondition
Humidity error (20%RH) Humidity error (BO%RH)
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Figure 16: Test of Dip Ethylene Glycol After Reconditioning
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2.3.4 Ethanol
2.3.4.a Normal Condition

Dip Ethanol - normal condition Dip Ethanol - normal condition
Humidity error (20%RH) Humidity error (BO%RH)
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Figure 17: Test of Dip Ethanol @ Normal Condition
2.3.4.b After Reconditioning
Dip Ethanol - Recondition Dip Ethanol - Recondition
Humidity error (20%RH) Humidity error (BO%RH)
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Figure 18: Test of Dip Ethanol After Reconditioning
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2.3.5 Methanol

2.3.5.a Normal Condition

Dip Methanol - normal condition Dip Methanel - nermal condition
Humidity error (20%RH) Humidity error (80%RH)
600 LT e
Lo0 00
400 - Y
g S g
£ o £ wmw
T -—‘_’___....——l‘—‘h—-' PO
E .00 E am
Z L0 g
F 200 E 100
'g %00 -E. Lo
X <400 = o
00 LG
6.00 100
Irtial clats  Adter teit - M Aftes il - £SRen Aer et - 130k bithal sty Adter beal - Jlhre  dtes beut - ABhre A hest - 1700
— ] ] m— e i e L ey S S
Figure 19: Test of Dip Methanol @ Normal Condition
2.3.5.b After Reconditioning
Dip Methanol - Recondition Dip Methanol - Recondition
Humidity error (20%RH) Humidity error (B0%RH)
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Figure 20: Test of Dip Methanol After Reconditioning
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2.3.6 Butyl Acetate

2.3.6.a Normal Condition

Dip Butyl acetate - normal condition Dip Butyl acetate - normal condition
Humidity error (20%RH) Humidity error (B0%RH)
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Figure 21: Test of Dip Butyl Acetate @ Normal Condition
2.3.6.b After Reconditioning
Dip Butyl acetate - Recondition Dip Butyl acetate - Recondition
Humidity error (20%RH) Humidity errar (B0%RH)
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Figure 22: Test of Dip Butyl Acetate After Reconditioning
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2.3.7 Ethyl Acetate

2.3 7a Nommat-Condition

Dip Ethyl acetate - normal condition

Dip Ethyl acetate - normal condition
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Figure 23: Test of Dip Ethyl Acetate @ Normal Condition
2.3.7.b After Reconditioning
Dip Ethyl_ I-:ﬂiit - Recondition Dip Ethyl acetate - Recondition
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Figure 24: Test of Dip Ethyl Acetate After Reconditioning
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