SEMI C3 8TD.12-89
STANDARD FOR AMMONIA (NH3) IN CYLINDERS

1. Description 2. Uses

It is used for the chemical vapor deposition of silicon
nitride and the nitrification of silicon or silicon oxjde. It
1s also used for the nitrification of silicon oz silicon oxide.

Ammonia is a colorless, alkaline gas having a pungent
odor. Ammoniz dissolves readily in water. It is shipped as
a liguified gas under its own vapor pressure. It is combus-
tible.
3. Specifications
PURITY: 99.9986% (See Note 1)

Impurities Maximum Acceptable Level (ppm)*
Carbon monoxide (CO) i
Nitrogen (N3) 5
Oxygen (O2) 2
Hydrocarbons C; - C3 1
Water (Hz0).. 5
TOTAL IMPURITIES 14

* An analysis of significant figures has not been considered; The number of significant figures will be based on
analytical accuracy and the precision of the provided procedure.

4. Physical Canstants (for information only)

US Unirts Metric Units
Molecular weight 17.031 17.031
Boiling point at 1 atm -28.2°F -33.4°C
Density of gas at 32°F (0°C) and 1 atm: 0.0481 b7 0.771 kg/m®
Specific gravity of gas at 32°F and 1 atm (air = 1} 0.597 0.597
Density of liquid at 70°F 38001b/f°  608.7 kg/m®

5. Analytical Procedures (See Notes 2,3,4,5)

5.1 Carbon Monoxide, Oxygen and Nitrogen - The fol-
Howing procedure is for the determination of carbon
‘monoxide, oxygen and naftrogen in ammonia using gas
ichkromategraphy with a helium jonization detector.

5.1.1 Method Capabilities - Detection Limits: carbon
monoxide ppb (mole/mole). oxygen 30 ppb (mole/mole),
mnitrogen 30 ppb (mole/mole),

5.1.2 Instrument Parameters

‘5, .2.} Pre-Column: HayeSep A or equivalent. 1007120
amest, 10t (328 m)y x 12 m (3.2 mmi (083 D).

fad

[

5.1.2.2 Analytical Column: HayeSep A or equivalent,
100/120 mesh, 10t (32.8 m)x .12 in (3.2 mm) (085 1D} ‘

5.1.2.3 Columa Flow: 30 mL/min helium, minimum of |
99.9999% purity having a maximum of 40 ppb carbon
dicxide.

5.1.2.4 Sample Volume: 1.0 mL.

5.1.2.5 Temperatures:
12

(3

Detector C
Columns 27°C

3.1.2.6 Determine the breakdown voltage of the detector.
Set operating voitage at 10 volts below breakdown,

3.1.3 Calibration Standards - 1-2 ppm (mole/mole; carb- :
on monoxide. 2-3 ppm (mole/mole) oxygen. 5-6 ppm
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imole/moles niirogen. hatance hehum fhaving a wotal of

other impunines of less than | ppm.

S04 Operating Procedures

51401 Sel timing interval on sample select valve 1o 10
© seconds.

© 5.1.4.2 Set timing interval on gas sampling valve to 3:30

minutes.
3.1.4.3 Set tming interval #3 to 4:20 minutes.

5.1.4.4 Do not change the ininal sample flow setting once

i established,

5.1.4.5 Obtain a continnous flow of the calibration stand-

. ard using a clean stainless steel line (.02 i 1D}

5.1.4.6 Inject a sampie of the calibration standard onto the
pre-column with the gas sampling valve. Order of elution
is nitrogen, oxygen and carbon monoxide.

5.1.4.7 Repeat step 5.1.4.6 until reproducibility of the
reading is better than | % of full scale.

5.1.4'8 Inject ammonia sample to be tested in the same
manner as 5.1.4.6,

5.1.4.9 Inject calibration standard again as in 5.1.4.6.

5.1.4.10 Compare the average peak areas or heights of the

calibration standard to that of the ammonia sampie being

. tested. The results shouid not exceed specifications.

Sample Peak

Area or Height .
Standard Peak

Area or Heighr

Concentration _ Concentration
of Standard of Sampie

| 5.1.5 Miscellaneous

5.1.5.1 Due to the exiremme sensitivity of the helium

" icnization detector, the system is to be helium leak tested

. )
to a maximum of 107 atm-cc/sec.

3.2 Hvdrocarbons Cp - Cz - The following procedure is

; for the determination of hydrocarbens Cy - C3 in am-
i monia. The sample shall be gas phase and analyzed using

a gas chromatograph with a flame ionizaticn detector.

0 5.2.1 Methad Capabiluies - Detection Limit: 0.1 ppm
' (mole/mole).

5.2.2 Instrument Paramerery

5.2.2.1 Column 1: 13x molecular sieve. 1/8 in (3.2 mm)
x 12 in. ss or equivalent, and

3.2

.2.2.2 Column 2: Silica gel (saturated) 178 in (3.2 mmi x
1

ft, ss or equivalent.
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©5.2.2.3 Cotumn Flow: 30 mL./min helium.

SEMIC3 STD.12-89
DSEMI 1982, 1989
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224 Sample Volume: 3 mbL,

2.2.5 Column Temperature: 40°C

Ln

2.2.6 Sample Flow: 130 mL/min.
5.2.2.7 A Pressure and Flow:
Manufacturer’s Instructions.

Refer 10 Instrument

5.2.2.8 Hydregen Pressure and Flow: Refer te [nstrument |
Manufacturer’s Instructions.

5.2.3 Calibration Standards - 5-10 ppm {mole/mole)
methane in nitrogen, 5-10 ppm {(mole/mole} ethane, 5-10 |
ppm (mole/mole) propane in nitrogen,

5.2.4 Operating Procedures

5.2.4.1 Install the column switching as shown in Figure
1. Piace the dual column switching valve in the molecular |
sieve column posttion for methane analysis. Use the
silica gel column position for the analysis of Cz - C3|
compounds. :

5.2.4.2 ~lgnite the bumer following the instrument
manufacturer’s instructons.. Allow the system to stabi-
lize for 15 minutes. (This is also indicated by a stable
signal cutput.) ‘

5.2.4.3 Inject the methane in nitrogen standard onto the !
molecular sieve column to determine the retention time |
for'methane. 3

5.2.4.4 Inject the ethane and propane in nicrogen standard |
onto the silica gel column to determine the retention times |
for these compounds.

5.2.4.5 The calibration standards should be injected onto |
the desired column to determine the peak height or area
for the compound of interest. Record retention times and |
peak heights or areas.

5.2.4.6 Inject the ammonia sample w0 be tested in the E
same manner as 5.2.4.5.

5.2.4.7 Inject the calibration standards againas in 5.2.4.5.

5.2.4.8 Compare the average peak areas or heights for at |
least three runs each of the calibration standard to that of |
the ammonia sample being tested. The result should not
exceed the specificattons.

Sample Peak
Area or Height .
Standard Peak
Area or Height

Concentration _ Concentration
of Standard of Sample

2.5 Miscellaneous

in

2.53.1 I is good pracuce o keap carrier gas flowing

through the instrument. This prevents the back-diffusion :
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