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solutions and etchants

AUTHOR: Stuart Oehrle Date: 12/16/94

Introduction:

Analysis of anionic contaminants in HF solutions used for etchants in the elctronics industy was
done with analysis times of less than 3 minutes. The purpose of this analysis was to identify any
contaminents that may be present in various HF solutions used for etching. Prior to thjis there had
been no real anlysis done to identify what might be present in these baths. Anlysi was done suing a
CHromate/OFM electrolyte. Sampel preparation was done by simply diluting the sample in plastic
bottles and running them. Figure 1 is a standard and figures 2-5 are of an approximately 48 % HF
solution and various etchant solutions. As seen there are high levels of bromide and sulfate present
in the solutions.

EXPERIMENTAL:
Anion Analysis
. System: Q4000E
Electrolyte: Chromate/OFM
Capillary: 75um X 60cm
Injection: Hydrostatic, 30 seconds
Run Voltage: -20kV
Detection: Indirect UV at 254nm
Data: Millennium 2010 Chromatography Manager, Ver. 2.1 with
CIA Option
FIGURES:

Figure 1: Electropherogram of standard

Figure 2: Electropherogram of an approximately 48% HF solution
Figure 3: Electropherogram of quartz etchant

Figure 4: Electropherogram of intermediate etchant

Figure 5: Electropherogram of final etchant
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Millennium Results Report:

For Sample:
annel Descr:

std #1

CIA Anions
vial: 9 1Inj: 1
Indirect UV

Proc Chan: SATIN Page 1 of

Chan: SATIN Date Processed 12/05/94 02:34:07 FM

Northern

Kentucky

Laboratory

Sample

Information

Project Name:
SampleName:
Vial:
Injection:
Channel:

Date Acquired:
Scale Factor:
Acg Meth Set:

CIA _HF 01

std #1

9

1

SATIN

12/05/94 02:21:43 PM
1.00

CIA Anion0O1l

Sample Type:
Volume:

Run Time:

Date Processed:
Dilution:

Standard

30.00

4.0 min

12/05/94 02:34:07 PM
1.00000

Processing Method: HF 01
SampleName: Std #1  Electrolyte: 4.5 mM Chromate/0.5 mM OFM RunVoltage: -20kV
Detection: Indirect 254nm, 0.1 TC InjectionMode: Hydrostatic, 30sec
Capillary: 75um X 60cm Isomode: Iso=3
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Peak Results
Migration Time Area Height _
# | Name (min) {(uv*sec) (uv) Amount-ppm
1} Br 2.201 1713 2885 8.000
21c1 2.235 675 1095 1.000
3| so4 2.303 549 1022 1.600
4| F 2.815 12652 3933 10.000
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Millennium Results Report: CIA Anions Proc Chan: SATIN Page 1 of

For Sample: HF (0.01-100mL) Vial: 2 1Inj: 1 Chan: SATIN Date Processed 12/05/94 02:34:41 PM
annel Descr: Indirect UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

SampleName: HF (0.01-100mL)

Vial: 2 Sample Type: Unknown

Injection: 1 Volume: 30.00

Channel: SATIN Run Time: 4.0 min

Date Acquired: 12/05/94 01:32:23 PM Date Processed: 12/05/94 02:34:41 PM
Scale Factor: 1.00 Dilution: 10000.00000

Acgqg Meth Set: CIA AnionOl

Processing Method: HF 01

SampleName: HF (0.01-100mL) Electrolyte: 4.5 mM Chromate/0.5 mM OFM
RunVoltage: -20kV Detection: Indirect 254mnm, 0.1 TC
InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm Isomode: Iso=3
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Peak Results
_ Migration Time Area Height _
#) Name (min) (uv*sec) (uv) Amount-ppm
1| Br 2.188 3971 6478 186622.622
2)cl 2.218 57 91 854.524
3| so4 2.284 612 1172 17967.380
4| F 2.721 55669 8885 454119.664
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For Sample:

hannel Descr:

Quartz Etch (0. Vial: 3
Indirect UV

Millennium Results Report: CIA Anions

Inj

HE Chan:

SATIN

Proc Chan: SATIN Page 1 of
Date Processed 12/05/94 02:35:36 PM

Northern

Sample

Kentucky

Information

Laboratory

Project Name:

SampleName:
Vial:
Injection:
Channel:

Date Acquired:
Scale Factor:
Acqg Meth Set:

CIA_HF 01

Quartz Etch (0.01-100mlL)

3
1
SATIN

1.00

12/05/94 01:38:34 PM

CIA Anion0Ol1

Sample Type: Unknown

Volume: 30.00

Run Time: 4.0 min

Date Processed: 12/05/94 02:35:36 PM
Dilution: 10000.00000

Processing Method: HF 01
SampleName: Quartz Etch (0.01-100mL) Electrolyte: 4.5 mM Chromate/0.5 mM OFM
RunVoltage: -20kV Detection: Indirect 254mm, 0.1 TC
InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm Isomode: Iso=3
0.006—]
0.005—
0.004—
0.003—
. 3
<0.002—3 “
0.001—
3 -
- o
0.000— ®
-0.003}— A
-0.0025
i T ] T I T 1 U i I T t 1 T
2.00 2.50 3.00
Minutes
Peak Results
Migration Time Area Height _
# | Name (min) (uV*sec) (uv) Amount-ppm
1| Br 2.188 1610 2703 75656.480
2| sS04 2.286 272 525 7970.278
3(F 2.748 39530 7361 320074.240
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Millennium Results Report: CIA Anions Proc Chan: SATIN Page 1 of
For Sample: Intermediate EtVial: 4 1Inj: 1 Chan: SATIN Date Processed 12/05/94 02:36:37 PM
annel Descr: Indirect UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA_HF_01

SampleName: Intermediate Etch (0.01-100mL)

Vial: 4 Sample Type: Unknown

Injection: 1 Volume: 30.00

Channel: SATIN Run Time: 4.0 min

Date Acquired: 12/05/94 01:44:45 PM Date Processed: 12/05/94 02:36:37 EM
Scale Factor: 1.00 Dilution: 10000.00000

Acqg Meth Set: CIA Anion0O1l

Processing Method: HF 01
SampleName: Intermediate Etch (0.01-100mL) Electrolyte: 4.5 mM Chromate/0.5 mM OFM

RunVoltage: -20kV Detection: Indirect 254nm, 0.1 TC
0.007 InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm Isomode: Iso=3
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Peak Results
Migration Time Area Height B
# | Name (min) (uV*sec) (uv) Amount-ppm
1} Br 2.192 2496 4168 117083.135
2| so4 2.290 365 715 10687.019
3|F 2.759 36139 7032 291425.352




r_d'illennium Results Report: CIA Anions Proc Chan: SATIN Page 1 of

For Sample: Final Etch (0.0Vial: 5 1Inj: 1 Chan: SATIN Date Processed 12/05/94 02:37:19 PM

‘xannel Descr: Indirect UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

SampleName: Final Etch (0.01-100mL)

Vial: 5 Sample Type: Unknown

Injection: 1 Volume: 30.00

Channel: SATIN Run Time: 4.0 min

Date Acquired: 12/05/94 01:50:56 PM Date Processed: 12/05/94 02:37:19 PM
Scale Factor: 1.00 Dilution: 10000.00000

Acqg Meth Set: CIA AnionOl1

Processing Method: HF_31

SampleName: Final Etch (0.01-100mL) Electrolyte: 4.5 mM Chromate/0.5 mM OFM
RunVoltage: -20kV Detection: Indirect 254mm, 0.1 TC
InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm Isomode: Iso=3
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Peak Results
Migration Time Area Height v

# | Name (min) (uv*sec) (uv) Amount-ppm
1| Br 2.199 1529 2486 71453.766

S04 2.300 230 435 6707.303
3|F 2.785 22520 5449 179890.244
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