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1 Test Methods
1.1 Impact Sensitivity Testing

Impact sensitivity testing was performed using a modified Bureau of Mines (MBOM)
impactor manufactured by Safety Management Services, Inc. Type-12 tooling was
utilized on this machine with a 2.5kg impactor and matching intermediate mass. This
particular machine is capable of a maximum drop height of 115cm with 0.1cm
increments, though 1cm increments are typically used. Sample material was placed (35 +
2mg) onto 1 inch squares of Norton brand 180A Garnet sandpaper. Positive results were
detected visually or audibly by the operator as smoke, flash, report, charring/tearing of
the sandpaper, etc. The test was conducted using the Bruceton technique to calculate the
height at which there is a 50% chance of initiation (Hsg) [1].

1.2 Friction Sensitivity Testing
Friction sensitivity testing was performed on a BAM machine manufactured by UTEC

Corp, LLC (Riverton, KS) using porcelain pins and plates manufactured by Reichel &
Partner, GmbH (Steinweiler, Germany). Stimulus levels are shown in Table 1.

Table 1. Stimulus levels (kg) for the BAM friction tester

0510607 )08]09] 1.0
12 |14 |16 | 1.8 | 20 | 24
28 |30 |32 36|40 | 42
48 | 54 | 56 | 60 | 64 | 72
80 | 84 | 9.6 |10.8|11.2]12.0
1281144 ]116.0 ] 16.8 | 18.0 | 19.2
21.6 [ 24.0 | 25.2 | 28.8 | 32.4 | 36.0

Positive results were detected visually or audibly by the operator as smoke, flash, pops,
crackles, etc. Testing was conducted using the TIL (threshold initiation level) method,
which is the load (N) at which zero reactions occur during twenty or fewer trials with at
least one positive reaction at the next higher level. The load in Newtons is calculated by
multiplying the stimulus level (kg) by ten.

1.3 ESD Sensitivity Testing
Electrostatic discharge (ESD) testing was conducted using an ABL (Alleghany Ballistics
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Laboratory) machine manufactured by Safety Management Services, Inc. Voltage was
held constant at 5000 + 20V while capacitance was varied to adjust the energy levels.
Typically used energy levels are shown in Table 2.

Table 2. Energy levels (J) for the ABL-ESD tester

Capacitance | Energy at 5000V
(LF) )
0.75 9.375

0.5 6.25
0.25 3.125
0.1 1.25
0.05 0.625
0.02 0.25
0.012 0.15
0.006 0.075
0.002 0.025
0.001 0.0125
0.0005 0.00625
0.0002 0.0025

For organic fuels (sugar, sawdust), results were determined through the use of an infrared
gas analyzer (CO,/CO) - a 600 Series manufactured by California Analytical Instruments,
Inc. A change in concentration greater than 40ppm for either gas is considered a positive
reaction. A digital photograph was taken of each run as a supplemental record [2]. The
specific camera used was a Nikon D90 DSLR camera utilizing a 200mm Nikkor lens. A
one second exposure was taken during each trial. This camera system was utilized for
reaction detection when testing inorganic fuels (Al powder). Testing was conducted
using the TIL method as described above for friction testing.

1.4 Thermal Sensitivity Testing

Thermal sensitivity testing was conducted using a Q2000 differential scanning
calorimeter (DSC), manufactured by TA Instruments. This method exposes a material to
a ramping temperature while monitoring heat flow to/from the sample. This can reveal
temperatures of phase changes, glass/crystalline transitions, as well as decomposition or
ignition. TA Instruments stainless steel high pressure capsules utilizing gold plated
copper seal disks were used for this testing. Sample mass varies, but typically ranges
from <lmg for energetics such as PETN to approximately 4-6mg for less energetic fuel-
oxidizer mixtures.
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2 Test Materials

Test materials consisted of various calcium nitrate (Calcinit) + fuel mixtures. The
calcium nitrate consisted of solution grade Calcinit fertilizer manufactured by Yara
(Figure 1). The fertilizer prills were ground in a blender and not dried prior to mixing by
hand. The Calcinit fertilizer was found to have an average moisture content of 16.5% by
mass.

Figure 1. Calcinit fertilizer

According to Skylighter specifications, the sawdust (wood meal) average particle size is
approximately 140 mesh (~105um). The H-2 aluminum is a spherical (atomized) powder
with a particle size range of 6-9um. The sugar consisted of the powdered confectioner’s
variety. All fuels were mixed as received and are shown in Figure 2.

A specific test matrix is shown in Table 3. Mixing ratios included three oxygen balance
ratios: 1.4 (under fueled), 1.0 (stoichiometric), and 0.6 (overfueled) [3].

Table 3. Test matrix of Calcinit + Fuel mixtures. Stoichiometric ratios shown in
bold.

Mixture Fuel Wt. % Fuel Manufacturer
Calcinit + Aluminum (H-2) | 49.9, 35.4, 26.5 Valimet, Inc.
Calcinit + Sugar 52.9, 30.3, 20.2 | C&H Sugar Company, Inc.
Calcinit + Sawdust 442, 25.8, 17.3 Skylighter, Inc.
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Prre
@ CANE SUGAR

Figure 2. Aluminum, sawdust/wood meal, and powdered sugar fuels

In order to conduct large-scale testing (>500g) with these mixtures, a phased scale-up
process was applied. Phase I consisted of mixing 10g batches and conducting SSST.
Once the results were reviewed, Phase II mixing and SSST was completed at the 500g
batch level. The results contained within this report will be reviewed prior to scale-up to
Phase III (>500g).

PETN (pentaerythritol tetranitrate) was used as a reference material [4].
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3.1 Impact Sensitivity Testing Results

Test results for impact sensitivity are shown below (Tables 4-5).

Table 4. Impact sensitivity test results and conditions; Phase 1 (10g mix batches)

. H Temp. RH
Mixture - Phase | (10g batch) Test Date (cr;o) (°C;) (%)
PETN* Multiple 12.5+0.8 22.3 35.1
Calcinit + Sugar (52.9%) 4/14/14 > 115 24.6 15.2
Calcinit + Sugar (30.3%) 12/3/13 > 115 20.4 22.1
Calcinit + Sugar (20.2%) 12/4/13 > 115 21.3 21.7
Calcinit + Al (49.7%) 4/18/14 > 115 20.9 27.1
Calcinit + Al (35.4%) 4/15/14 > 115 22.2 17.3
Calcinit + Al (26.5%) 4/17/14 > 115 23.4 20.7
Calcinit + Sawdust (44.2%) 4/24/14 > 115 21.9 17.8
Calcinit + Sawdust (25.8%) 4/21/14 > 115 21.1 37.7
Calcinit + Sawdust (17.3%) 4/22/14 > 115 21.1 31.4

*Results averaged from multiple test series

Table 5. Impact sensitivity test results and conditions; Phase 11 (500g mix batches)

. H Temp. RH
Mixture - Phase 11 (5009 batch) Test Date (cr?:)) (°C;) (%)
PETN* Multiple 12.5+0.8 22.3 35.1
Calcinit + Sugar (52.9%) 5/20/14 > 115 22.9 12.8
Calcinit + Sugar (30.3%) 5/15/14 > 115 23.3 12.9
Calcinit + Sugar (20.2%) 5/19/14 > 115 21.8 13.9
Calcinit + Al (49.7%) 5/16/14 > 115 20.8 20.5
Calcinit + Al (35.4%) 5/13/14 > 115 21.9 21.7
Calcinit + Al (26.5%) 5/14/14 > 115 21.6 24.9
Calcinit + Sawdust (44.2%) 5/23/14 > 115 21.3 37.4
Calcinit + Sawdust (25.8%) 5/21/14 > 115 21.1 19.5
Calcinit + Sawdust (17.3%) 5/22/14 > 115 24.4 25.7

*Results averaged from multiple test series
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All of the mixtures were found to have very little impact sensitivity. A single reaction
(spark) occurred when testing Calcinit + Al (49.7%) at the Phase II level. Three reactions
occurred (sparks) during testing of Calcinit + Sawdust (44.2%) at the Phase I level. Since
all of these reactions occurred infrequently, as well as at the maximum drop height of the

impactor, they had no effect on the Hsy.

3.2 Friction Sensitivity Testing Results

Test results for friction are tabulated below (Tables 6-7).

Table 6. Friction sensitivity test results and conditions; Phase I (10g mix batches)

. TIL,00f20 | Temp. RH
Mixture - Phase | (10g batch) Test Date (N) (°C;) (%)
PETN* Multiple 33 20.9 37.5
Calcinit + Sugar (52.9%) 4/14/14 324 21.6 16.3
Calcinit + Sugar (30.3%) 12/3/13 > 360 22.4 18.4
Calcinit + Sugar (20.2%) 12/4/13 > 360 21.7 21.1
Calcinit + Al (49.7%) 4/18/14 160 23.6 20.7
Calcinit + Al (35.4%) 4/15/14 180 21.8 18.4
Calcinit + Al (26.5%) 4/17/14 160 21.2 26.0
Calcinit + Sawdust (44.2%) 4/24/14 192 22.7 14.0
Calcinit + Sawdust (25.8%) 4/21/14 324 24.1 27.9
Calcinit + Sawdust (17.3%) 4/22/14 252 25.1 24.1

*Results averaged from multiple test series

Table 7. Friction sensitivity test results and conditions; Phase 11 (500g mix batches)

. TIL,00f20 [ Temp. RH
Mixture - Phase 11 (500g batch) Test Date (N) (°C;) (%)
PETN* Multiple 33 20.9 37.5
Calcinit + Sugar (52.9%) 5/20/14 240 24.1 11.8
Calcinit + Sugar (30.3%) 5/15/14 192 23.3 12.9
Calcinit + Sugar (20.2%) 5/19/14 > 360 21.7 11.7
Calcinit + Al (49.7%) 5/16/14 192 20.0 20.5
Calcinit + Al (35.4%) 5/13/14 160 20.0 25.9
Calcinit + Al (26.5%) 5/14/14 180 23.6 21.8
Calcinit + Sawdust (44.2%) 5/23/14 240 20.9 45.9
Calcinit + Sawdust (25.8%) 5/21/14 288 20.4 17.2
Calcinit + Sawdust (17.3%) 5/22/14 240 22.5 25.0

*Results averaged from multiple test series
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The majority of these mixtures displayed far less friction sensitivity than PETN. Positive

reactions were indicated by small orange/white flashes.

jetting, or smoke was observed during testing.

3.3 ESD Sensitivity Testing Results

Test results for ESD are tabulated below (Tables 8-9).

No flames, pops/crackles,

Table 8. ESD sensitivity test results and conditions; Phase | (10g mix batches)

. TIL,00f20 | Temp. RH
Mixture - Phase | (10g batch) Test Date ) °C) (%)
PETN* Multiple 0.125 23.1 43.2
Calcinit + Sugar (52.9%) 12/5/13 0.150 22.8 19.5
Calcinit + Sugar (30.3%) 12/3/13 0.150 21.7 21.1
Calcinit + Sugar (20.2%) 12/4/13 0.150 22.9 18.4
Calcinit + Al (49.7%) 4/18/14 0.0125 20.8 23.8
Calcinit + Al (35.4%) 4/15/14 0.0125 18.3 19.3
Calcinit + Al (26.5%) 4/17/14 0.025 20.1 24.8
Calcinit + Sawdust (44.2%) 4/24/14 >9.375 24.0 12.9
Calcinit + Sawdust (25.8%) 4/21/14 >9.375 17.0 35.7
Calcinit + Sawdust (17.3%) 4/22/14 >9.375 20.6 324
*Results averaged from multiple test series

Table 9. ESD sensitivity test results and conditions; Phase 11 (500g mix batches)
. TIL,00f20 | Temp. RH
Mixture - Phase 11 (500g batch) Test Date ) °C) (%)
PETN* Multiple 0.125 23.1 432
Calcinit + Sugar (52.9%) 5/20/14 0.25 19.8 13.3
Calcinit + Sugar (30.3%) 5/15/14 1.25 21.9 13.9
Calcinit + Sugar (20.2%) 5/19/14 6.25 19.3 14.9
Calcinit + Al (49.7%) 5/16/14 0.0125 18.0 17.1
Calcinit + Al (35.4%) 5/13/14 0.0125 222 20.6
Calcinit + Al (26.5%) 5/14/14 0.0125 22.5 19.5
Calcinit + Sawdust (44.2%) 5/23/14 0.625 20.4 47.9
Calcinit + Sawdust (25.8%) 5/21/14 1.25 18.2 14.9
Calcinit + Sawdust (17.3%) 5/22/14 3.125 19.5 29.1

*Results averaged from multiple test series
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All of the mixtures, except those containing aluminum, showed lower ESD sensitivity
than PETN. The relatively high sensitivity of the aluminized mixtures is very likely a
result of the inherent ESD sensitivity of the aluminum fuel, and is likely to misrepresent
the ESD sensitivity of the mixture, itself. Regardless, large amounts of fine aluminum
powder do represent a fire and/or dust explosion hazard that should be addressed. The
possibility of an explosion resulting from unintentional ESD ignition of these mixtures
has not yet been investigated, but is planned for Phase III testing.

Photographs were taken of all trials. Several photographs of the positive reactions (via
the gas analyzer) for both the sugar and sawdust mixtures show that ignition seems to
begin as the material is dispersed into the air and does not propagate into the solid
material (Figure 3). It is important to note only the highest magnitude reactions
displayed these ignitions. All other reactions showed little difference (visually) from the
non-reactions for these two fuel mixtures. All positive reactions (via the camera system)
of the aluminized mixtures were too bright to discern this amount of detail. Non-
reactions at the same energy levels (Joules) are shown in Figure 4.

Figure 3. Positive reactions of sugar (52.9%o, 1.25J), sawdust (44.2%, 1.25J), and Al
(26.5%0, 0.025J) mixtures

4
hﬁ m‘m'

Figure 4. Negative reactions of sugar (52.9%o, 1.25J), sawdust (44.2%, 1.25J), and
Al (26.5%, 0.025J) mixtures
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3.4 Thermal Sensitivity Testing Results

DSC results are shown below. Testing was completed on the stoichiometric mixtures.
All samples were heated at a rate of 10°C/min. Each plot includes the mixtures run in
triplicate along with separate scans of the fuel (neat) and ground calcium nitrate (neat).
DSC scans could not exceed 300°C due to manufacturer’s limitations on the stainless
steel pressure capsules. All scans clearly show endotherms at ~100°C due to
vaporization of water due to 16.5% water content of the calcium nitrate in both the neat
fertilizer form and in the mixture. Initial exotherm onsets vary between 150-170°C.

As when testing any physical mixture at such small sample scales, inconsistencies
between duplicate runs are likely due to sample inhomogeneity. Triplicate testing is
performed in order to more clearly discern the lowest possible onset of exothermic
behavior.

Alurminum (Malimet H-2)
Calcinit + Al (35.4%)
Calcinit + Al (35.4%)
Caleinit + Al (35.4%)
Ground Calcinit Fertilizer

s}
1

Heat Flow (W/g)

: - : . - - : : - : . : - : .
a0 105 130 185 180 205 230 255 280
Exa Up Temperature (°C)

Figure 5. DSC results for Calcium Nitrate + Al (35.4%)
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Heat Flow (W/g)
R S

——  Caleinit+Sugar (30.3%) - 1
——— Calcinit+Sugar (30.3%) - 2
-4 ——— Calkinit+Sugar (30.3%) - 3
——— Ground Calcinit Fertilizer
1 ——— Powdered Sugar

75 125 175 25 275

e Up Temperature (°C)

Figure 6. DSC results for Calcium Nitrate + Sugar (30.3%)

3
——— Calcinit + Sawdust (25.8%)
——— Calcinit + Sawdust (25.8%)
——— Calcinit + Sawdust (25.8%)
——— Ground Calcinit Fertilizer
——— Sawdust
2 -
o
@
]
I
-2 T v v T v g v T T v T T y T T T
75 125 175 225 275
Exo Up

Temperature (*C)

Figure 7. DSC results for Calcium Nitrate + Sawdust (25.8%0)
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4 Summary

Based upon the presented sensitivity data for the examined calcium nitrate mixtures using
sugar and sawdust, contact handling/mixing of these materials does not present hazards
greater than those occurring during handling of dry PETN powder.

The aluminized calcium nitrate mixtures present a known ESD fire hazard due to the fine
aluminum powder fuel. These mixtures may yet present an ESD explosion hazard,
though this has not been investigated at this time. The detonability of these mixtures will
be investigated during Phase III testing.
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Appendix A: Impact Sensitivity Test Data
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Appendix B: Friction Sensitivity Test Data

SNL-SSST Report



BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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ABL ESD Test Results
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(uF) g [1]z2l3Ta]s[e[7][8]o]10]11]12]13]14]15]16[17[18]19]20
0 .95 | 0635 | X | [ |
Run Ref. Image — o\
p.oF lozs lolo|olo[0|o]o]lolo]olO[X [ 3 j
RunRef.lmage = |4 | | & [ 718 |9 [lo|Y 1|3 4 s
oolr| ols|ololo|l0o|o|O]|olo |0 Qlololo|d|0o]ole]o|O A |
Run Ref. Image - [ {72118 | (4 [20] 21[2%[23 |24 | 25[26 | 27|28 |34 |30 | > 3223 [34P5 |36
I |
Run Ref. Image — :
l l i
Run Ref. Image —
| L i
Run Ref. Image —
| | |
Run Ref. Image —
L |
Run Ref. Image —
|
Run Ref. Image —
L |
Material: M,_;A;)(.pgs,,. (£2.9 ) Temp (°C): |22.8 Operator:| . philies
Date: lL-S~(2 RH (%): |(4.5 Test Type: Approachin
/
Notes: ﬁ Q.P;Q)
~ qrowd Culinl < poudered  Suger |
- &r ﬁm(720~ Gsed A C""/V.“ Go Oi




ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
Co, e /= / s /
0.05 [0.635 co 4, As9 /3\/\.///\“//\//\/\//‘\/;/\/1//2//1//[
o, ), /a8 lus\ jusSs k47 /450 |50 kS5 |eSS jubh (b6l /ublk [463 fu7d |44 el b7 /47l [HLS /473
0.0°Y 0.35 CO |y O/H6-A Ui /424 |4 n /455 |6l /4bk |40 /456 |40.6 /453 |40 3 /4R [40.0 /H6-7]39.3 /457]32.9 /48.0
€O, liebs /itb8 |4 Lq /508 [€76 /a7 %7 /43y | 48O /484 | 428 /430 |47l /430 |479 /485 |478 /40 |81 /&y
9.01% 0.5 Co  [a0./4Lh [38Y /U6 7] 381 /414 |28, /41-@ [38.0/43.0|224 /41.5[32.€ /43 5] 39.5/34.5] 317/ 499 |37.3/41.3
Co, / / / / / ! / / / /
co / / / / / / / / / /
Co, / / / / / / 1 / / /
co / f ¥ / / / / / / /
11 12 13 14 15 16 17 18 19 20
o, [kb3/4bb(4bs /52| 4/ / / / /
O.0% | 0-35 A P N VLAY /\//\/\//\/\S/ \/;\//\///\//\//\v%
Co, a0 /iy |ua3 /4dl |43 /4N |hrl /Ul | Hag /448 |4aq /504 | So0 / S0 (500 /535 |44 /Se\ [ydg / 50\
Qo> |0-l5 CO_ |22W40a 322/ 4.0 [364 /N |37 /403 | 368 /403 [30.0 /40-5 | 308 /24.3 [208 /42T |26.8/4\0 |36€ /41S
Co, / / / / / / / / / f
co i / / f / £ / / / /
€O, / g / ' f / / { { /
co / / / / H / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Material: Caleia) ¢ Suger (\5 &9 %) Temp (°C): | 233 Operator: . Ph|lips
Date: 12-5-(3 RH (%): 4.5 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(1F) M [1]2]3[4a]s5]|e6|[7]8]9]10]11]12][13][14]15[16[17[18]19]20
0F |.t25 [0 |O|ol0[0lo|clDlole[6]l0 610616 o [D[0 [0 L1
RunRefimage » [ 2D [} |6 [ § 1[4 IO Pz '3 it 1 5le N7 11%1194] 20l
0.1 1125 [to|lo]o|OD]o [0l0O[O]0|p[@]0[0]0][0]0[0[0]0 [ z2 |
Run Ref. Image - | 22| 24|25 |26 |27 | 2% 14(38 |3 |Yo (Ul [y1]Y3 [MY MT [UWUT (45 |Ua |SD
0.25[3.@510[0]0]0 [0]0 [X [ 2037 ]
Run Ref. Image - | 30| 3 [3743% [ 34| 3% 5"}

I | |
Run Ref. Image -

I I |
Run Ref. Image —

I | |
Run Ref. Image -

I I |
Run Ref. Image -

I I I
Run Ref. Image -

I | Il
Run Ref. Image -

I | |

Material:  [Col Ciall +%va. Temp (¢¥):| 219 Operator:| Josen Vhill' PS5
Date: 5-|S-204 RH (%): |13.9 Test Type: jApproaching needle

Notes: 30.37 &Uﬁov(" %&S Gnalyzer vsed B 30 /,\0-30'
Caleinit % Cound Aot aL(‘JeJ.

Phase 2 batch 653035




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(1F) m T 3 4 5 6 7 8 9 10
< Co, 6ot/ o bog /625|627 /25| 30/ 635|632/ 634|633/ 36| 031/ 643]629 /633|643 /65D |64¥ /GS9)
05 |. 07 co |Ao/42a| 38R /a7 38 /4o A 379/ 399329/ Y0377 io.s 13 7.8/ to.s 1373/ 7] 32.1 1413
co, 07o/w|w70/u7/ 670 /674 [672/674 [061 /0T [(M /679|608 /65106l Joey [Gel 1669]66! /00§
0. |l 0 |36y W6y 374 %.7/41) 34,1397 |301217 360 /491] 36 /399035 5/40.1 |35 /41,4 359429
o, [v85 /631|667 /6AT[0T% /684 [ 75207071 /707|070 /64 |65 /T1g [/L N
Oag [3.075 co |3 /500 20V/55% |20.] /52| 2 590|364 /508 | 352,44 4[387) Goa| L7 /\\/(/ /
Co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
¢ ws o, [e83/65% eSH/t5Y| ST/ &G3]e7e /429|650 / G61 |59/ 3|Lst /663 [0l /668 |60l /o6 [Wes /b6
0 : Co_ |37 041637 /412]3¢ 4/429 |36,/ 91-313b.7/ YI8 | 365 / 395365/ 0.3, /4o | Fo /Y0.2 |30/ 3]
0.1 |].25” co, [0l /ol |65/ LS| oo/ ©75|605 /66T o6 /616 (b0 /(1| ot 7/ 671 [T /oA | 9%/ 08 [ oS 7|
' . co 152 /400|357 35| 35,4740 | 356/ 907 [35.01{03(36,F /32,5| Yot R [ 8740|351 o) 38 40k
Co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
O, / / / / / / / / / /
co / / / / / / / / / /
Material: Calcinik &j”f'( 30 \579 Temp (°C): | 2.{.4 Operator: | -y Sonr Vhi W\
Date: C-]5-2ely RH (%): 13.9 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # { Blank Image |
(nFj} {n 121341561718 9110011112113114]1511617]118] 1920
0.5 | as | K L |
Bun Ref. image — | 73
D35 [Rias I L% |
Run Ref, Image — |2
o.1 1 tas IX [ 5 |
Run Ref, Image - [ :
o5l os|(Olololofe 0la/dldlolo|d [OY L7 ]
Pun Ref.lmage — | & | (0 1 (3 3 WY lwliet71g [ty |3 Y
voxlpes (0]lOl0lolol0l0]l0loiOlelolo K [ 22 ]
Run Ref. Tmage — |23 24 | 25 [af 72912430 31 | 32327, 4 13530
[gonalols [O0lolololplolelolojololeloiwlolo o 0f0]o] [ 37 |
Run%eflimage 138 139 WOyt [ 4l [ aythc (4L &7 er (% S0 1S1 ea IS3KU |55 ]56 [57
l |
Run Ref. Image —
l 1
Rur Ref. Image —
i 1 |
Ruz Ref, Image —
I f |
Material: Loleiat} € Soper (\ 2220 | Temp (°C): | 2v7 Operator:] A Pkl
Date: [ L2143 RH {%): 11214 Test Type: Approaching needle

Notes:

~Caloirit  Ground
~ heay pymelin Mt dorig Gol (Plame)
~ N, Gudiblx reparts ekg;:f‘td!d




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
[uF) 1)) 1 2 3 4 5 6 7 - g g 10
o, Jabd /SS9 / / / % : /
0.5 16.3S CO_ fzz2s /I, /%/I;‘/l' Z/# Z/{Z/W / me/f
O.xs | 3.1 w0 by \/f{/\ / /1’;/ /ﬂ/m
* o, i) /50 /J-\/ / /\/ / / / /
oy | Las o hm sl /\/\ . /\/’\//\/f\/’\/\_/}/w
0. 0, [esk /A AT [soT i8] S AW [H% /udg 4R /S0t |ygr /600 lhap /yag [BU /49 {490 /504|493 /S0t
008 i CO_ Ke3/SS\ 6L /ST Tikho.s /SUR 4.3 /<D 140.9, /504|303 /5T Bay /UA-3130.0 /SAIRA| /567|589 /526
o, H#3 /430432 13l [4U3 /UMY S /453 [RSH /459 j4kO LY gbb a7l 409 s4TE (473 /4Y ELL 4T
0.0% | 035 co by Aae] 263 /419 |33 /420363 /429 1363 /109 (36 /402130 /4y [3LY F4)S)36.3 43) [35.7 /.S
11 12 13 14 15 16 17 18 19 20
CO. 435 /50T149.5 / 499|690 / S04 |4y / = ﬁ.//\/\/ ﬂ[ /M A/
005 | 0438 co  |384/80738. 5/ 504 385 / 4aalmes )~ / / /\/J/ /;""
€0, |a7t /4TTET /49 |4l0 JHET jum, /S56 /\;/L / / 4/ /I;/\
6.0 | 0.%3 CO_ 1308 /437353 /616|358 /4301357 /€0y /\//L/lf/\ 1/;\’
o, / / / / / / / / / /
co / { / / / / / / / /
WOoco, BEYTEA) (G AR (49 HAYRA7 /ge0 (479 /Soi | £08 / So3 1 Co3 s Sob (505 /5 [S05 /51 | S0k 507
€012 | 048 co  Ps7/4e7le 400 Bk 7280 356 /4902309 /203 1as /380 35m/3 71356 /329256 /403 1327 /396
X wOUCo, 809 A [49Y s4an (4R /50\ | So%/ 807 R0} /503 Koy /505 |S0b /510 [S0R /501509 /5 [l /Sib
o-01% | @2 O |355/348]35.6 /2.5 125,07 204 |35,/ 309 [35. S /396 o5 /39.5|355 /349|388 /40T |acy /407|320 /300
Material: Colinty * Secr (303 %!/ Temp (°C): | 2\.7 Operator: | 3. Philjps
Date: 12-2-13 RH (%) AN Test Type: Approaching needle




ABL ESD Test Results

Notes: 20‘270 5\/5 Ng ?I—»O- ot A
’CAIGIA'|') G rownd , no¥ 9red

~Phse TR ek (So0y

Cap. | Energy Run # | Blank lmagﬂ
(pF) (1)) 112]|3|4|5|6}{7|8|9]10]11]|12{13|14|15|16]|17|18]19] 20
075 [3.113]0]|0 L4 |
Run Ref. Image - | T >
S lbis le 0 |lolplololeloleleoleelelelo]lo]e o |0l ]o | 29 |
RunReflmage > |4 [ &1, [ (€ [Afto M 12 N3[I4[eS 1617 18 14 [20] 21] 22][ 23
15 [9.275[° X L z7 |
Run Ref. Image - | 2§ 1@ |
I B |
Run Ref. Image —» - T~
| — b1/ ~N I |
Run Ref. Image - / / L,- \
I 1 = \ I |
Run Ref. Image - / )y s (-\\ /
| / ([l e 2 / I |
Run Ref. Image — I'/ ~— &1\ /|
I 1700 P I |
Run Ref. Image — N f
[ ] I |
-| Run Ref. Image —» \ 1T
I T I |
Material:  [(a\einiy dSuac Temp (°F): [ \X. 3Z] Operator:| DaSon ?IA: (S
Date: S--14 RH (%): |4.4 Test Type: |Approaching needle



ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1) 1 2 3 4 5 6 7 8 9 10
co, b/ 597 555/60) / / / / / / / /
025 |3.12% co |uiza| b7y / / / / / / /
_ co, |8 162 /3T |00l fote [ 4T /Gup| ST/ 628 (087 /62 |0b4) /4T, (6 62/ G\ AT /63 (W12 o 5T
S 1628 co %;7/@ G5 /47.; UL/ G184y SY | G0/ SN S S/ IR S L/5 58] H0. 2/ 78 | 16748 31582
co, |65/ 6n|eh /o5 / / -
AR 1 S e e VA VAVA VA N/ S A 20 Yl A % A 7% e
Co; / / / / / / / / / /
co / / / / / / / / / /
co; - / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
_ 3 co, J6t¥/bd]6\a 7 bud bt 7 el | QLYY | © 3% GSY 6’38’/(,01 w32/ 056 |lp 94 72| & Y Wbl 357 03
| b co |30 54 300 WA/ 5191301900 20 511|989 53038, 51.2] 389 $31|385/59.)| 38453
€O, / / / / / / / / / /
co / / / / / / / / / /
o, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
Material:  |laleinf Svawr 29.7% Phase T Temp (°C): | 4.3 - Operator: | o5in 7he)liPs
Date: 5~19-104 RH (%): 1.4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy

(nF) ()]

Run #

10} 11

12|13

14

15116 17

18

191 20

[ Blank Image |

0.0¢ |D.63s

Run Ref. Image —

0.02 ] 0.25

Run Ref. Image -

0.00% | O.ls

3
6

Run Ref. Image -

N](¢lialw!iS 2q /R
" |O|wiX]

14

3 (e

24

Run Ref, Image -

Run Ref, Image —

Run Ref. Image -

Run Ref. Image -

Run Ref. Image -

Run Ref, Image -

Material:

Gileinit + Siger (3034)

Date:

114-13

Temp (°C):

219

Operator:

IPrllps

RH (%):

(8.4

Test Type:

Approaching needle

Notes:

- 6&: onr-'yzd‘ “used ¥°

~ Caleinid  grouad
- pow-‘iere:l

s "\Shr

~ (,o-/‘/: Go




)

ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 - 2 3 4 5 6 7 8 9 10
co, W /63| /], / % (
ooslows| | & Il VUV U VMU U RV LU
CO, |4uy /449 u&S /4 / /
0.03 [o0.35 co J«nmx g0 /524 /;l/ 'W\//y\'/;\//y/\//\//\//l//k
Co, [4ue/us| 437 /440 (47 /4SO M4 sUSA[LSE /403 (ALY /400 (401 / Uen[kse /459 |YeS Juso |44y /44q
ool | 0.\5 co  [41.7/45890.7 /447 hoR /U2 |q0.6 /44 |40.3 /H3.bl40.0 /44.0|40.0 /43.3 297 / H4S |34.0 /432|287 /42 7
co, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
co, |u47 /uqsy|ate sus3|so /a5 (43T s44d 440 /44L |4ST /454 [452 /4S5 [HSO S\ K47 /uya (446 /449
0.018| 0.\5 co  |387/unal3e-8 /433 [31.s /410 (379 /41.8 |37-2/41.8 | 37 2/4L) |37 /A8 |32 /415 |37.6 /403|325 /4.0
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Material: Caleiniy + Suger (203 %) Temp (°C): |22.9 Operator: T, Phillips
Date: 1= 4-12 RH (%): 3.4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Image I
(uF) 1)) 112}13|4]|]5]6]7|8|9[|10]11]12]|13|14]|15|16|17]|18]|19] 20
25 4375 |D | X [ 4 ]
Run Ref. Image - {2.] 3
5 [L- 31D I0 0%
| RunRef.Image > | B [\p [ 7[R
25 [3.JB[ oo o Alo O] X [ 9 ]
Run Ref. Image - [|© /7 11Z113[1 \S T\ |17
L Tg [O]ple 01X A
Run Ref. Image - |\ [29 L] |2.2| &3 Mﬂ‘f
A5 1625 |V [o]x [ 29 |
Run Ref. Image - |2§ [26 (27|28 , _ .
oL [ 25 [0lolefol2]Q[Olofo]ololo]lejolololoDlO0 KA |
Run Ref. Image - [30 [3]137 [33 [37 [3¢' [3,[37 [38 |37 [4O[4[ 4T | | 44| 45T qe|47(98 |42
| e - —
Run Ref. Image - A dA—1" 1T VL .
| / /147 N [ ]
Run Ref. Image - [ / _ 7 \ )
| ) i T
Run Ref. Image - e P //
| L -[e 3 — 1
Material:  [Ca)in it .{,3% Temp (°F): [19.8°¢C Operator:|Jas% . Pheli:Ps
Date: §-20~706)4 RH (%): [13.3 Test Type: | Approaching needle

Notes: 477.Q47, jg/jwf, Phese 7 Bakh @;’Do\t}\




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(1F) ()] 1 2 — 3 4 5 6 7 8 9 10
R co, 74552 | 4g/5: A~} T L |
' 75 ”].‘575 Co ‘_{%9@/7& 7/~8'/016.'7 //—\// / / / / / /
o, |60Gs20|57¢/549|5%A /505 | 538/ 51 / / / [ L —F
S |Gy co ;/'4;,/741#/.3/@39«41.«4/ 725 41278 ‘//\g/’/\{ / /
Co, 566 |5THTASG 1 57/ 570 f5g) [576 1579 | S5 1750|577 e |5/ / 4 -/
5 |31 Co l/o.;a'/sy, Y0.3/51.9 3.8 50.5| 30 6/5°%2|39.4 5 74 31 4593|342 /'73.1J 1) 42 /'/1 /
_ co, |e?/601[606 /h1p 010 161 IS 1019 017 1 &7 7 / /R Y .
1 [28 o |3%4asd35. 405389 a3 5490002 70l 7 Nt 7 | 4 /
S co, |6P/635] Tofyl (0360400 YC) > LT~/ / / /
' 141 co |38OutY329 /4281378 /919 |37 773) / 7 / 7 7
I 7 3 Y 5 6 - & 9 /0
11 12 13 14 15 16 17 18 19 [ 20
i | 15 0, [P/ GAT[qq 1GST 087 /659 (@53 /651|659 /a5 |@5 /65T |ou$ /652 |eu [pS1 |07 /653857 [653
v . co  Brerpalyrs 33(37.9,40.337.%) 29937.2 35| 37 Ab.T | 36-3 282 |37.2 4yl.] 137.6/40-5]38.8/39.2
57 | 25 || €02 [057/653]0sT /655 (65 /05U SO /bs-3]eltg /G52 |80 /b3 NS /6SG\HA [5T |65 /651 | G571 652
‘ ‘ o 2eY413%-9/ 0.476.3/9 Y 30T 39637 p.| |20/ 3811367 /40.5 367 14p4|3e.7 315] 379 312
co, / | AT | 74—t / / / / /
co / = //7""“'*7"—F\ / / / / /
co, / 7 y / \S / / / /
(0] / / / | "ﬂ/\/ S'/,J // / / / L
co, / * / =20 .2 7 / / / -/
o / __/ (9___/-)-———-"7/ / / / / /
Material: Caleraf b Sygec $2,9% Temp (°C): \4.% Operator: | Jadont Thi e £
Date: y<2o-10lY RH (%): 1%:2 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank lmaggl

(nF) 1)) 10| 11]12]13[14]15] 16| 17| 18| 19] 20

c.on6.035 L1 |
32 |
|

N
w
-
2]
o
N
c©
©

Run Ref. Image -

Jacogz |0;025 r
Run Ref. Image -
locoot lo.mizs lalooeeloloI|o] L
Run Ref.llmage =dl V7. b IVINVAR 20lz1l2212324[25126]33 28129 |
Run Ref, Image -

Run Ref. Image -

Run Ref. Image -

Run Ref. Image —

I I

Run Ref. Image -

Run Ref, Image —

I I il

&

Po [X
Al
A
3

I@ -QlQ ‘J)( -
N
\@m‘%

~ S5
®
D
w0
)
D

|1 L

Material: | g{pinit 4 AL(44.3 %1 Temp (°C): (2o, 8 Operator:| '\ san Planiligs |
Date: (2-A pe-zoly RH (%): (238 Test Type: Approaching-needie———_

Notes:
- Ua“m:;& H-2 AL
- Cateintd %Mond (not dcied )




ABL ESD Test Results

Cap. | Energy Run # Blank Image

(uF) (1)} ;(’2345678910111213141516171819
0o loas | ~forse L 1€ dimo
Run Ref. Image — | A,
0.01d | 045 [X ~lofge Phob |2 ISimalre
Run Ref.llmage - f)f( (Q
0.006 |0.025 - Flash e&,kf
Run Ref. Image — é
0.00310.005 [ X ~ Pl ¢ chdes
Run Ref. Image - | ¥
0.00l l0.0oas (OO0 [Olo|O|0|O|O|0|D|O|pg|o|o|olo|o]le]|O
Run Ref. Image — |10 [\y [1Q [ 13] I4lrs[t6 [(7 e V9 |20[2] 22023124 (25| 2¢]| 27| 29

Run Ref. Image —

Run Ref. Image —

Run Ref, Image —

Run Ref. Image —

Material: Galeinid <Al (is.qi) Temp (°F):| 2.2.% Operator:| =5 Ahlips
Date: S~y -4 RH (%): | X0.6 Test Type: | Approaching needle
Notes:

“Vr-l\'ml)" H-Q- ﬁ(ku"\\--\
- Pl'lu« Jing SOOD el

~ Comern uses Dor Go-Mo (o




ABL ESD Test Results

Cap. Energy Run #
(1F) 1)) 112(3|4]5|6|7|8|9]|10(11|12|13|14|15(16| 17| 18| 19| 20
0.5 | cas X[ [+hnte
Run Ref. Image — R
0.05]062s | € SimolKe
Run Ref. Image — |4
0.007 0025 @N® [X |+ [smbk
Run Ref. Image = | £ | {Y |[Q
oy B 0.002s5 © [ 7 1
Run Ref. Image — | &
.000 5| 9.00625|D [ 7 ]
Run Ref. Image — | [O
wor lorzs O B ole e [@alelale|elel@e@dea@lo]l [ 7 |
RunRef Image — ||7 13 |)&1/G |dplzl|22(Z3|29 |25(26|2325[29]30[31[32|33]34|35
~U06 | 525 [ X *F |Simdlce
Run Ref. I]mage = |\b
[ ]
Run Ref.llmage =
L]
Run Ref. Image —
I [ ]
Material: Coleiail # Al H-2 2stv, Temp (°C): | {£.3 Operator:| TPkl s
Date: G- S~ RH (%): | (4.3 Test Type: Approaching needle
A
Notes: = Celeint growsd as Pecelvd B Lfotilicer bagy l [L (OQF 39

0 (obking o+ 0.01AST
&:S""M Alsviaen Fl\/ﬂ‘r seen: e P{VL,Ikek(r o PI“PQJJ«IM

Ko DeRnite recchion ; Fluk, rmoke
~post b T P 0.S Q002 . ©-0003 , 0. 008




ABL ESD Test Results

Cap. | Energy
(uF) )

Run #

[ Blank Image |

10] 11

12

13

14

16

17

18

20

0.006| 0075

Run Ref. Image -

0.00| 0.025

Run Ref. Image -

0.09) |0.9125

Run Ref. Image -

{4

I

~Pe [OFF QP P<| -
i[O [s!
2[§|QIX

Run Ref. Image -

Run Ref, Image —

Run Ref. Image -

Run Ref. Image —

Run Ref. Image —

Run Ref. Image -

G

Material:

Ca

Temp (°P):

22.5

Operator:

YA

Date:

S - lg-ty

RH (%):

o

Test Type:

Approaching needle

Notes:

~ Comen <o 'P‘/"V Go- M (x
- Clainit g ik i
=~ Vuumﬁ H-} A\




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(1F) )] 10| 11| 12| 13|14 (15| 16| 17| 18[19] 20

(=)}

S\

8|9
0.00% | 0025 gg v [ w|ele e wlewKe@] [ % |
Run Ref. Image — wlu [ lerlte] 7] o] @|20 |2 (22| P24

&%
&cn
£l

=R~

s IN[& [
..‘7

s

cal

-4

WKW‘QH

0-006 [0.075 s bke l 4 |

Run Ref. Image —

|

Run Ref. Image —

Run Ref. Image —

-
I L |
I L

Run Ref. Image —

I I |

Run Ref.Image —

| | L |

Run Ref. Image —

Run Ref. Image —

I L |

Run Ref. Image —

l L |

Material: Glaat ¢ Al (20.5 °/2 Temp (°C): | 20.] Operator: T ohllips

Date: Y-~ 5 RH (%): | 248 Test Type: Approaching needle

Notes:

£2
—ValimdF H> Al |L JO )

@: Al P’\,u; reen ONLY s o




ABL ESD Test Results

Cap. | Energy Run # [ Blank lmagg
(1F) W [1[2]|3]4f[5]6]7[8]9]10]11]12][13]14]15]16]17]18]19]20
0% [.075 | A | SelaS|h Slews e | L
RunRefImage » |2 [ |4 [¢€ [ [7 [€ [A]io
000 [, 028 [ X [Fplslomd e L 3 |
Run Ref. Image - | Y _
08| |.onng[O]0 1D (D[P0 [0 [0 [S[D[0[D[0[n[D [0 |nlO[S]6 L s |
Run Ref.llmage - C_o ARNINIRARIEEIRS W \Tha ey (1o [a |13 LY 13 | |
Run Ref. Image - ;'+’—"T' y; = —F

I <D ST ™ | |
Run Ref. Image - I I

| . Gl / C |
Run Ref. Image — §

I I . | |
Run Ref. Image — | |

I
Run Ref. Image - l |

I
Run Ref. Image -

I I |

cafinit t+ .
Material: _|l4, fljumaym Temp (°F): | 17, | 5 Operator:| JaSon ‘€ hilhi P5
Date: s-/e-20lY RH (%): | |} Test Type: | Approaching needle
Notes: . ot
st He Mluscnim 437 % Alomioon Qhase 7 Dodch




ABL ESD Test Results

Cap. | Energy Run # [ Blank Imaggl
(uF) ()] 112|3|]4]|]5|]6)]|]7]|]8|]9]10[/11]12]|13|14]15]16]17]18]|19] 20
o>s |lazzce |olo |9 olo|olololololo]leleleolololo]lo]o|o | 2 |
RunReflmage > [ R |4 [S |6 |7 |2 |9 [0l |I3 & is]le|r>]& [ ao | a1 |22

Run Ref. Image -

| L |

Run Ref. Image -

| L

Run Ref. Image -

[ I

Run Ref. Image —

| I

Run Ref, Image —

| L ]

Run Ref, Image -

I [ |
Run Ref. Image -
| [ |
Run Ref. Image -
I L 1
Material: Caleinid ¢ Seudwd (44.2%) Temp (°C): | 4.0 Operator:| “ToAkillps
Date: Y-dy-1Y RH (%): | 129 Test Type: Approachi

Notes:
‘Cq led aid gr‘aund 6:+ dn'ei)
- Sauded A5t dried

- Syt ador & buest wood on all  shsts

) )



ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(nF) ) 1 2 3 4 570 6 7 8 9 10
CO, J649/63% [Chq /6% [6ST /(Lo [606 /665 [677 16%40°|(77 /o0 |63 /680 | 6% /ean[LYy /643 |68 /712
075 |37 CO_ jar3 /4@\ jan /43.0041.8 /428 |ulb /4A\ |41.3 US4 lyo.s /405 140.3 /413 |31.9 /41.0R9.7 /405 |24.9 /42.3
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
Co, [627/65 |70© ;69F [20Q /70|06 sL6T ST /661 6P /(gﬂ 6Ly /60| |66 /650 665 7067 [6Ce s 669
0.75 | 4.375 CO_ |3a.1/49-3|38-8 /34.5]|38.6/32.8|3(.5/37.7[3%.6/32.0[37.6 /336 30 /384|374 /383 [37.3/34.0 374 /345
Co, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co A / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / i / / / /
co / / / / / / / / / /
Material: Coleirit * Sacdusd (‘I‘f.g:/g) Temp (°C): 4.0 Operator: = Akilllps
Date: G-dy-~14 RH (%): 2.9 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank lmagﬂ
(nF) ()] 112 3| 4]|]5]|]6|]7)|8)]9|10}11]|12|13]|14|15]16]17]| 18 20
25 A5 X L4 |
Run Ref. Image - | T Bt —
.§ 16250 [plo]X =
Run Ref.Image - | Y [5 |6 [T
S [3.hg[ole]o]X L& |
Run Ref.Image - | Q |10 | 1y ||
{ [I2s[olola O[O0 [Olo [Olo|Oo]o [o]|O@]o[Dle o [A L (= |
fun e mege = [ 17| ({17 [ ] Zolel [ [z3ef esTee [et 25 R 20 |31 P33 | |
Run Ref. Image - ”k [ T\u\
| A AT A7 |/ | |
Run Ref. Image — 71/ / /1 — N
| / A N I |
Run Ref. Image — P \
| T / I |
Run Ref. Image — { D C \ /'
| N\ =Y M1 l |
Run Ref. Image — [~ |
| I |
Material: | leont b Sdust 2588 | Temp (°F): | (§.2°C Operator:| Josen TRINCS
Date: S-2vw | RH (%): |44 Test Type: |Approaching needle

-~

Dokt~

Notes: ?th,_ 7. (5009)

=Clisy  grud, ad drid

—'—&m 6‘«‘ QN[\..tV weed 'Pv (>0~ [\/o bo

)



ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(nF) 0) 1 2 3 4 5 6 7 8 9 10
co, [so8/59¢| | / / / / / g e
co, |5/541)530 sydrs9657 /60| _L—T~_/ / / / /
S fo2€ 0 1417/674 4. 3/04 41y 73 o.936S| — / D N I (N,
Co, 1530 |$70/589 (58! /o3| 59 /650 / / / / /
L |3 '\1{ co_ 4.y ¢f.2| Y0 592 2o/ /(1.8 | Yo.4/694 ///-¥ / [ /
, ¢ 0, [596/po' | @R fjos—] Gol/6l0 [GU /614 |@XL/61T|@'S 22 0181620623 /2§ 28 o3| W30k 3
‘ : co |34 41233 /42.5] 39.4/44.7|33.9/ 43138 /4 >¥ A9/ 42 28/us 3|6 /492137 G43.3|38.5/3.2
co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
l lv'Z,S' 0, 55/ o% 1652 |0 1643|647/ 6y3| ul / o5 (81077646 /5 | 3573 /30 | B\ /37Y 399 /3%
- o | sgaasnlag2/433| 8 L 450l302) g3 3G.0s 154|384 412.7 |38 1105|350/ Y | 35/ 445 35.71/430
co; / R ey B g / / / / /
co / 7 /D e Y / / / /
co, / / / / / / /
co / // ﬂ /| - o TN / / /
Co, (/ / AW )/ / / /
co / L/ s\ / B /D “); / / / /
co, T === / L t—T" | / / /
co / / / / / / / / / /
Material: a4 S 0dosd 29.§8% Temp (°C): | 1¥.2 Operator: | Jo~So~ Phallif¥
Date: 5-2o0lY RH (%): \1 -4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Imagﬂ
(uF) M 1]12)13|4|]5|6]7]|8|]9]|10]11]|12|13|14|15|16|17]|18]|19]|20
0.5 16.258|0 L/ |
Run Ref. Image — | 2,
.25 |aa35|0[0lo|olalalololololololalalololalalola L3 |
RunReflmage > |¢ 185 |16 |3 |89 |lo |y 1t2l/2 114 1IS /212119120 121122122

| T _ | |
Run Ref. Image -

Run Ref. Image -
[ I |
Run Ref.llmage - D(‘av%e ¢ plole bnlevecy o | 1

Run Ref, Image —

L a8

Run Ref, Image —

Run Ref. Image —

I I Il
Run Ref. Image -
I I |
Material: |4 lainiE€incdmea (] [TempCO:[/ 2.0 Operator:| "nason PAtllips |
Date: -2 !q RH (%): |36.9 Test Type: Approaching needle
otes: B3ag a ngr os Yo« 4go/no-go. T 7 '}5 '
-Weedmeal tested as cecelved. Crot deied) \ fu/ 7454

“Calainit geoond Caet dried)




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
COo, |527/587 / / / / / / / / i
65 6.25 CO_ |z7.3/373 / / / / / / / / /
co, [o©° /60|67 /CA\q G1> /61 (1F /g*}’% 6d¥ /(3 633 /634 (639 /(35 (636 /(37 L3?/63‘1 631 /cho
07s |4375 o0 |70 /37.\37.0 /328|232.9/27.9) 367 /3¢.a|20.7/37-0)30.6 /3¢9 [36.8 /274307 /309 |3(.6/37.0 |36.5 /37|
€O, / / / / / / / / / /
co / / / / / / / A i /
o, / / - / N/ / i / /
- e| Colof" | Selen (N LL S o‘}
co i / Or% / / / A / Si / /
CO; / / / / / / / ') / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
co, GZ?/@’S’T G’-\?/m.(a 65 /6’13 G’-"'F/G'.VT b9 /634 a’le\/@o 630 /(,5? 633 /634 |39 /é,l-w 643 /(,qq
0.75|9.375 co 363 /3e7]360 /367 |20 /30y (302203300 /36.5[35.4 /308 |35 /303 [35.6 f26k |35.5 /305 |53 /355
CO, f / / / / / / / / /
€O f / / / / / / / / s
Co; / / / / / / / / / /
co / / / / i / / / / /
Co, / / # / / / f / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / 4 4
Material: [ 4 [o jn [} « Sawdost (23 %) Temp (°C): [/ 7.0 Operator: [ X o Plait]ig=
Date: G-21-14 = RH (%): 3G .7 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |

{(uF) (1)) 101111213 14| 15|16 17| 18| 19] 20

o5 4.335 L7 |
L3 |

N
w
£
3]
[=)]
N
(--]
o

Run Ref. Image -

0.5 |€.2%

Run Ref. Image —

v 25 |3:/\25

Run Ref. Image -

Run Ref. Image -

OB M X~
0D o X

Q0

o)

¢

QS |26

3
.
Ny
N[O
™
.
N
0
AN
¥
5
o
N)
)
N
B
L=

Run Ref. Image —

|

I L il
.

—

Run Ref. Image —

Run Ref. Image -

I L

Run Ref. Image -

I [ |

Run Ref. Image -

I I ]

Material: Idamﬁigis_p_l_#‘g Temp (°F):| /9.5 Operator: “Juﬂnzg‘mo_gs
Datg; _ I§ & ;* ZQ)(/ RH (%): |29, Test Type: |Approaching needle

Notes:

»Gqs m(Y-zu “used -P.p Go-Nb o
~ Caleiaid drousd; adt dried

’I) I’\nn T LanL (S' o OO)




ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 2 3 4 5 6 7 8 9 10
Co, [4as /5531 / / /
co, [pas/*5\ / / / / / / /
€O, [556/5T4|57%/5% |50 /003 |S85 /695 |591 /604 |SA3 /h0a [S3S 609 [579 /593 [S93 /602|593 /6O5
0.5 |3.135 CO_ |2.5/SL.L{34.\ /508|200 /57.0 |2a.| /s7.7| 387 /51\ [39.7/538|28.5/5¢.8[382 /SLY |35, /52.0[32.0 /S0.3
o, / / / / / / / / / /
co / / [ / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
CO, |597/CH [0 /630 [ob /630 | 6U kO [CI® /635 |62 /650 |oaS /635 |C 2 /64T [¢30 Joha 636 /G50
0.35 | 3125 CO  |300/54.5/279 /S0b [r7.8 /56> |2q.7 /55.7 [2P4 /56-6[22.2 /5.0 [37.4 /47| |37.8/533 |32.5 /Si.0 [37.3 /55.(
Co; / / / / / / / / / /
co / [ / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
Co A [ / / / / [ / / /
co, / / / / / / / / / /
_¢Co / _/ / A / ! / _/ / _/
Material: Calein * Saedes?  ([7.24) Temp (°C): 2-F Operator: . Phillps
Date: S~23-14 RH (%): Al Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Imaggl
(uF) m 1|2]|3]4i5|6|7]|8]9]10]11]12]13]14]15]16]17]18]19]{20
m5%%%©Q@OOOOOOOOOOOOOO%Q L/ |
RunRef.Ilmage—» 3dlg6[F (M9 wolnlglizl81si6/2]/8]/9202] | |
Run Ref. Image -
I I |
Run Ref, Image -
| I |
Run Ref, Image — P s
I A I |
Run Ref. Image - // = \
[ LA 7D 29) | |
Run Ref. Image - / - [\
I // /} I |
Run Ref. Image - ~ -~
I i A I |
Run Ref. Image — \ ol = o
I T — | | |
Run Ref. Image —
I I |
Material: |*g)c {71 Ye Send 05113 3[7) | Temp (O): | 20-6 Operator:| S - PhWitliys
Date: .2 2-] [ RH (%): |32.9 Test Type: Approaching needle
Notes:

~Woodmeal tesked asrevreved .(net deied)
~Caluat  ground Q,+ drieg)




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
co, [4aa /a2 |s\% /513 [S30 /6295HU /544 |SYs /553 [S58 /559|SC /560 [SSS /o5y [SEA/5C3 LT /5¢8
0.75 |4-375 CO_ |4e3/40.5 403 /41.0 lhon /40.T[34.5 /403 |3a.9. 55\ [38-8 /34.3|29.0/39.5|3¢8.y /389 |34 /34.4{38.0 /396
co, / / / / / / / / / /
co [ / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
o, / / / / / / / / / /
co A / / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
0, P 74/572]582. /58 |Sa¢ /5 14| eoq /699 618 /61§ |6X> /623 [e30 / C31 635 /633 | €35 /(38 [F33 /637
0.75 | 4375 cO |39.7/38.3]37.5/38 [37.3./37.2]371 /375|309 /37.8|3¢.9 /374 |26 8 /37.3] 3.6 /307 |2.L /37.0|3¢7 /39
Co; / / / / / / / / / /
co / / / [ / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / [ / / /
co, / / / / / / / / / /
co / / / / / / / / / /
Material: Calant + Sacdus¥  (17.2%) Temp (°C): |20.6 Operator: | TpPhllps
Date: 4-12-14 RH (%): 324 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(uF) W [1]2]3]4]s]e]7]8]9]10]11]12]13]14]15]16]17[18]19] 20
28 19.37) x [ |
Run Ref. Image - |2 |™®
S 165X il L = 1
RunRef.Image > [H | @ | | | 1
15 (308 10 DIO0[O[X L S5 |
Run Ref. Image - | (o | q 10104 [1Z
J ThagjolOfe[o[0[clolnlblololoo[PlolaololR L 1> |
Run Ref. Image - | {§ |16 16 [t7 |18 119 |20 [21 [Z7 Q Zﬂ‘lg e 127128 29| %0 ([ (31
05 |25 |l lololClolo|0|ob3olo]|ol [olo]V oo o L 535 |
RunRef.Ilmage - [3Y134(36 |3/ 38’;‘( Yo lyf li“lg Y4 45 146147 Qg 49 150 161162 15> | |
[~

Run Ref. Image - T —1 t—1,]

| A1 1 |4 AN | |
Run Ref. Image - / - / \

| 1Z7 ) | |
Run Ref. Image - ( 17/ / )

I \ [A T 41 A I |
Run Ref. Image - \ ~ [ 2 € \ 1

| J LNV N | |

M\
vaterial | e ol {Teme CrLI7D.40) [ OperatorTats -, 11T
Date: &-7%-20[4 RH (%): |(7.9 Test Type: |Approaching needle

o et U2 Qhase T Badch Goooh




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 2 3 4 5 6 7 8 9 10
< o, [ /L /[ / / / / / / /
151937 co|3f:IneN "/ / 7/ 7 7 7 / 7~ a
co, | g / /1 / / / /
S 1625 | oo oy 7 7T | 7y
o, [7¢s71m[td7 1 769V 1 639|Cig /031 |0 /e2s|Cl0 16l |ClT/ 6T/ / /]
25 |3.125 co|9-01448l07/ 61403 /52 | S U5 4| 3701418 [36.7/,2.0 268 722 il I o
'l co, |@ol /0% |530/597|589/6T5|58S/535 (578 1593 (565583 %5 /579 ko3 /572 |52 1529 |S5USE9
. 2§ co PBbH/454]36.(y45:936.5/514 | 36.7/49.5126 4143 |36 57473 | 37.11%.3\34 STB.) [36.5H5.3| .58 9
_ co, [6F9/ 57N 500/ 5799512 /595]57%0 (6ot [ST/ /5a5 |5 /5B /53465 /@0 |50 /56 a3/ ST
05 |.675 co |36 59:2 369 43)|% 41415136 Y 52130 251365 /%2 [0 41938 120 % 121 Foul 1 44 30449
11 12 13 145_7% 15 16 17 18 19 20
co, |S&5/3R[5% /579|571 5 R[5 5791 58 15%0/593|639/592| 558/ (00 |5 §%/959 /
(25 co | %5 8367444 3bS/ 44 3"-51/(4 U 4 |%.42.d 363 45| 369448 | 365701 |
, Co, |5%7/660|595 Mot |56 o35 |5a7 Moo |596 /Goc 080 6073 |Gol / @o5| (0B /612 |01 /1T | Gl5 /b2
05 | .6 co1367/Umla 4 751365404 36,5743 3611976 361131 [36 /4051 | 35.0/41 |31/ 423 36 404
Co, / / —7 A~ / / / / /
o | / /fl-mj | z// ~ | / / /
co, / / / - [/ / / / / /
co |. / < / ./V,/ V) L/{/S ™ / / /
co, / / / - 7 / / / / /
co / Ny f_L/_i..*——// / / /
Material: Glcinnd b Saddy st YY. 2%, Temp (°C): [47.9x Operator: | Jo-Son  PhILK
Date: g /2{;‘.3,/7,0111 RH (%): [70.4 “# Test Type: Approaching needle

C |



SNL-SSST Report

Appendix A: Impact Sensitivity Test Data

SNL-SSST Report



Impact Sensitivity Test Results

Tools:T\/pv-( A Date: (&~3-(3 Material: Calciat+ § hgan @ 0.3%)
Striker: .-Slkq Operator: ‘3'.”17":‘1’: Sample size: 3£ ) my
Impactor: 3.-S' Temp.: 204°C Notes:
Sandpaper: {§0A Garaof RH: 2.%. (% ~Cafcind growmd
- PMU'OA -ﬁ\a'f
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Impact Sensitivity Test Results

— . 0.2 %,
Tools: IY?e e Date: £=(4-201Y Material: Cale in't + Svger 2 °
Striker: z.§ K" 9 Operator: Jasow P4 gs Sample size: 3§ Mﬁ-t 2
Impactor: 2.5 ¥J' Temp.: 21 $°¢ Notes:Phase 2 Bakch , groon

Sandpaper: jgo /] ‘a(adl RH: ,3.4% (s003)
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Tools: T\/‘M 12 4

Striker: 2.-8 !c5
Impactor: -$ky

Sandpaper: (S04 Cowwdt

Impact Sensitivity Test Results

Date: {l"‘l"l} )
Operator: ':CPA-”,@.
Temp.: Al.3°C

RH: Q\v7> %

Material: Caleinik+ Suger (30.2%)
Sample size: 2§ F 7.»-5
Notes:

~Golein} grouad
_'oawﬁerg_,\ ;%w

Run #

Ht. (cm)

Go
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Impact Sensitivity Test Results

Tools: [Npe-~12

Date: §-20-{%

Material:  Zeleia> £ Sonar

FEEA

Striker: 2-Sky

RH(%): |28

Samplesize: 35 o Doma

Impactor: 23S ks

Temp (°C): '22.9

Notes:

Sandpaper:
(90 4 Coarndt

Operator:

3.Ohlips

~Calind  gromd - a dcied

Run # Ht. (cm) Go

2

Comments
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Impact Sensitivity Test Results

Tools: T}'ft-l’), Date: &~{%-1¢% Material: Caleiald ~ Soger ~£29%
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results

Tools: Type 2 Date: 4=t~ ¥ Material: Caleinit Savdud @'S' a’/‘)
Striker: Q-Sk, Operator: = Ph:|Up - Sample size: 35 2»«3
Impactor: 2.5y Temp.: 4. o¢ Notes:

-Gliat qrowd (ast dried)

Sandpaper: (§o4 Gorad RH: 272.7 ¢ )
- Wosd e\ w9 dred

CP o Gd&(}oegi
o

AR\

Run # Ht. (cm) Go Comments
(s
s
s
(s
s
(s
s
s

s
\LS

R[N [ W=

O

[y
o

—
[\§)

(

[ury
'S

-
(921

-
o))

-
~

[y
o]

p—
O

N
o

N
e

N
N

N
w

[\&]
S

N
3, ]

N
[=))

N
~

N
(e}

N
O

w
o

w
[uy

w
[\8)

w
w

w
S

[#%)
(%}

w
(=)}

w
~

w
(o o]

w
O

-3
(=}




Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Impact Sensitivity Test Results
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Appendix B: Friction Sensitivity Test Data
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results

Load Run #
| (kg) [1]|2][3[4]s5[e6[7[8] o 10[11]12]13]14]15]16]17]18]19]z20 Comments
262 101O0[RKR O renyefohide Plorkes
224 |X ' ~ *
249 X W\ '
2\.6 Ololol|lo]|Olo]dloldlo ' ~
13.9 ’ “ f
_M (@) o0 (& Ol X \ %
kg O X ’ XY _ 3
1o OO0 0|o|O[0[NODlolo O] old[O[Tolo]l —
//Tu’ UUF 9-0) )
aX /
N (6.0 ko /
\_—4-‘-/
Material:| Calind £ Al (RS 4 o) _ | [ operator:] Thllip, | [Temp:| 20.0-¢
Date:| S-12-~ly 7 RH:| 2S.9«
Notes: ~\Llimdt #-d  afamiren
Go X ~Caleind  grouad, ast dued
No Go

ol | Lo ~ Phise T b (50n)




BAM Friction Test Results
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BAM Friction Test Results
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BAM Friction Test Results

Load Run # C ts

Ke) [1[2[3[a]5]6[7]8]9[10]11]12]13]1a]15]16][17]18] 19]20 ommen

30 100D ICIOIOlololnl X Deanae Elasin
22.4 lololoinlololololalo[oololo 10 O[OS ] Olo <
Material:] Cqlciaik P |_Operator:| 3. llps Temp:| W¢.°C_

Date:| 4. a\-1¢ RH:| a?2q7%

Notes:
Go X Wood mea) +ested ast eceiwed Cnot deied
No Go 0 -l o€ roc;nc(, ( \/\h"‘ clneﬂ /’—___—\\

Lo

-

5-2.0 €3T4Nhs

/



BAM Friction Test Results

Load Run # C

Kg) [1[2[3[a4[5[6[7]8][0[10[11]12]13[14]15[16][17]18]19]20 omments
.0 [OIOIOIX O capae \ash
268 foo ] L
25.7z. |OI0I1IOIGIo010I0IDI0 01X White flash
n.olololololololololalalololalolololalo alo
Material:[A {4 { Wt ff:Sarn! 14 ([1,3%)' | Operator:| 5o P, W5as Temp:) 2.2.. S

Date:|g-2.72 -26t4 N RH| 2% .o

Notes:
Go X - Caldiniy +Sadyd gronad N ast dried
NoGo 0 ~Li\y, OFF _—




BAM Friction Test Results

Load Run # C
omments
(Kgl1234567891011121314151617181920
A6.0 1OI0IQIDAIOI0IOIOIO|IOIOI0IX Ocange Flashh
?>1-\('3\ O O x W . 44
28.8 | X W 7
28 . 2ol olo(olo |O]o[O|olo oo OClalolnlo o
/’7T_\
ATIC(DrF30)
/\ lfdﬂ\r /\
‘ot Ng
\\ - /
Material:|Caleinitt +weedmeal (133 79 I Operator:| 3. N < j Temp:| 2.5 .\
Date:|4 -22 - LY RH:| z4 .}
Go X Iio{e&s’:ao‘lm eal e fed as ce Q.v_'weé *@' ok dch E—-A)
NoGo O ~Caleinit grosnd (nok dried)




BAM Friction Test Results

Run #

Comments
(Kg) 1[2[{3[4[5[6]|7]8]9[10]11]12]13]14]15[16]17]18]19]20 S

360 [P ) ovunge & (it Flash

32.4 |ololplolo]old [X X '/

3.8 lo lplolOlololO[MDO XK 1 i

152 lp (o200 10lolo]2 [P ID]K / - o

14.0 10D 0[0l0IDIOR D IF g0l 0[plolo

S p
/T TA LTI
/I [ H 7

AN o ) \\ ‘
— <) /
\\——/ I//v
ZAT AT 17
N S \ //

Material:| ( afe (i b Soud dvsT—42) | Operator:]| Yo sa,, LilleS | Temp:| 70 & o
Date:[| 9-723- 20 Y | 4.2 RH:| 459 *p
— Notes:»gf}%;ém Mot dod, Trase T bold- (o275 L/ﬁ//l/é” BFF

No Go 0 -




BAM Friction Test Results

Load Run # Comments
(Kg) 112|3|4|5|6|7)]8|9]|10]11]12|13]|14|15|16|17]18]|19]|20

26.01X Otangelas .
3z | X w - z
1% K P \\ (44
25,z |ol0In|ololalalololo X w 2
2.0 O \ £l
2\, 6 |OICI0I0IDIoIoIolololo X N ‘¢
12,z 1010100000000 |OI0IQIC|oO|O| 0l OI6! G

Material:|d (4 v n 1} *%5“,4,25 ycd4.29) | _Operator:| Spcan Ll as | Temp:| 2.2 . 7
Date:| 4 - 25 ~14 RH:| /4.0

Go X ﬂ%ﬁdn‘t*‘ 3(09,«\&,(,7\0*—6("\86)
NoGo 0] [-Sawdos ~ok deicd

TIUL




BAM Friction Test Results

Load Run # Comments
(Kg) 112]3|]4|5|6]7|8]|]9)10|11]|12|13}14|15]16|17]|18]|19]20 N
| 30 I Blong<e Floash
32,4 N’ _ . VAT I
| 29.2 O[O olINIAlaa b |Q N OO0 (OO g
/,—34:
Vs _
A 1+ —\/ ~L
/ /]
A
\
\ Dz
N g >
~N | [Pl N X
TS [ [

Material: (ol n b & 35#[\034' 15.8% | [ operator: J&8c~ PrilLifS | Temp: ’Z&‘{fC
Date:[5-2(~20({ | RH: (7-7—79
——— [Nees [ighAS 0FE ~Cound not detel. FhafeT Bakeh (5203)

0 (c"(.hﬁ')
No Go 0




SNL-SSST Report

Appendix C: ESD Sensitivity Test Data

SNL-SSST Report



ABL ESD Test Results

Cap. | Energy Run # | Blank Image |
(uF) g [1]z2l3Ta]s[e[7][8]o]10]11]12]13]14]15]16[17[18]19]20
0 .95 | 0635 | X | [ |
Run Ref. Image — o\
p.oF lozs lolo|olo[0|o]o]lolo]olO[X [ 3 j
RunRef.lmage = |4 | | & [ 718 |9 [lo|Y 1|3 4 s
oolr| ols|ololo|l0o|o|O]|olo |0 Qlololo|d|0o]ole]o|O A |
Run Ref. Image - [ {72118 | (4 [20] 21[2%[23 |24 | 25[26 | 27|28 |34 |30 | > 3223 [34P5 |36
I |
Run Ref. Image — :
l l i
Run Ref. Image —
| L i
Run Ref. Image —
| | |
Run Ref. Image —
L |
Run Ref. Image —
|
Run Ref. Image —
L |
Material: M,_;A;)(.pgs,,. (£2.9 ) Temp (°C): |22.8 Operator:| . philies
Date: lL-S~(2 RH (%): |(4.5 Test Type: Approachin
/
Notes: ﬁ Q.P;Q)
~ qrowd Culinl < poudered  Suger |
- &r ﬁm(720~ Gsed A C""/V.“ Go Oi




ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
Co, e /= / s /
0.05 [0.635 co 4, As9 /3\/\.///\“//\//\/\//‘\/;/\/1//2//1//[
o, ), /a8 lus\ jusSs k47 /450 |50 kS5 |eSS jubh (b6l /ublk [463 fu7d |44 el b7 /47l [HLS /473
0.0°Y 0.35 CO |y O/H6-A Ui /424 |4 n /455 |6l /4bk |40 /456 |40.6 /453 |40 3 /4R [40.0 /H6-7]39.3 /457]32.9 /48.0
€O, liebs /itb8 |4 Lq /508 [€76 /a7 %7 /43y | 48O /484 | 428 /430 |47l /430 |479 /485 |478 /40 |81 /&y
9.01% 0.5 Co  [a0./4Lh [38Y /U6 7] 381 /414 |28, /41-@ [38.0/43.0|224 /41.5[32.€ /43 5] 39.5/34.5] 317/ 499 |37.3/41.3
Co, / / / / / ! / / / /
co / / / / / / / / / /
Co, / / / / / / 1 / / /
co / f ¥ / / / / / / /
11 12 13 14 15 16 17 18 19 20
o, [kb3/4bb(4bs /52| 4/ / / / /
O.0% | 0-35 A P N VLAY /\//\/\//\/\S/ \/;\//\///\//\//\v%
Co, a0 /iy |ua3 /4dl |43 /4N |hrl /Ul | Hag /448 |4aq /504 | So0 / S0 (500 /535 |44 /Se\ [ydg / 50\
Qo> |0-l5 CO_ |22W40a 322/ 4.0 [364 /N |37 /403 | 368 /403 [30.0 /40-5 | 308 /24.3 [208 /42T |26.8/4\0 |36€ /41S
Co, / / / / / / / / / f
co i / / f / £ / / / /
€O, / g / ' f / / { { /
co / / / / H / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Material: Caleia) ¢ Suger (\5 &9 %) Temp (°C): | 233 Operator: . Ph|lips
Date: 12-5-(3 RH (%): 4.5 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(1F) M [1]2]3[4a]s5]|e6|[7]8]9]10]11]12][13][14]15[16[17[18]19]20
0F |.t25 [0 |O|ol0[0lo|clDlole[6]l0 610616 o [D[0 [0 L1
RunRefimage » [ 2D [} |6 [ § 1[4 IO Pz '3 it 1 5le N7 11%1194] 20l
0.1 1125 [to|lo]o|OD]o [0l0O[O]0|p[@]0[0]0][0]0[0[0]0 [ z2 |
Run Ref. Image - | 22| 24|25 |26 |27 | 2% 14(38 |3 |Yo (Ul [y1]Y3 [MY MT [UWUT (45 |Ua |SD
0.25[3.@510[0]0]0 [0]0 [X [ 2037 ]
Run Ref. Image - | 30| 3 [3743% [ 34| 3% 5"}

I | |
Run Ref. Image -

I I |
Run Ref. Image —

I | |
Run Ref. Image -

I I |
Run Ref. Image -

I I I
Run Ref. Image -

I | Il
Run Ref. Image -

I | |

Material:  [Col Ciall +%va. Temp (¢¥):| 219 Operator:| Josen Vhill' PS5
Date: 5-|S-204 RH (%): |13.9 Test Type: jApproaching needle

Notes: 30.37 &Uﬁov(" %&S Gnalyzer vsed B 30 /,\0-30'
Caleinit % Cound Aot aL(‘JeJ.

Phase 2 batch 653035




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(1F) m T 3 4 5 6 7 8 9 10
< Co, 6ot/ o bog /625|627 /25| 30/ 635|632/ 634|633/ 36| 031/ 643]629 /633|643 /65D |64¥ /GS9)
05 |. 07 co |Ao/42a| 38R /a7 38 /4o A 379/ 399329/ Y0377 io.s 13 7.8/ to.s 1373/ 7] 32.1 1413
co, 07o/w|w70/u7/ 670 /674 [672/674 [061 /0T [(M /679|608 /65106l Joey [Gel 1669]66! /00§
0. |l 0 |36y W6y 374 %.7/41) 34,1397 |301217 360 /491] 36 /399035 5/40.1 |35 /41,4 359429
o, [v85 /631|667 /6AT[0T% /684 [ 75207071 /707|070 /64 |65 /T1g [/L N
Oag [3.075 co |3 /500 20V/55% |20.] /52| 2 590|364 /508 | 352,44 4[387) Goa| L7 /\\/(/ /
Co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
¢ ws o, [e83/65% eSH/t5Y| ST/ &G3]e7e /429|650 / G61 |59/ 3|Lst /663 [0l /668 |60l /o6 [Wes /b6
0 : Co_ |37 041637 /412]3¢ 4/429 |36,/ 91-313b.7/ YI8 | 365 / 395365/ 0.3, /4o | Fo /Y0.2 |30/ 3]
0.1 |].25” co, [0l /ol |65/ LS| oo/ ©75|605 /66T o6 /616 (b0 /(1| ot 7/ 671 [T /oA | 9%/ 08 [ oS 7|
' . co 152 /400|357 35| 35,4740 | 356/ 907 [35.01{03(36,F /32,5| Yot R [ 8740|351 o) 38 40k
Co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
O, / / / / / / / / / /
co / / / / / / / / / /
Material: Calcinik &j”f'( 30 \579 Temp (°C): | 2.{.4 Operator: | -y Sonr Vhi W\
Date: C-]5-2ely RH (%): 13.9 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # { Blank Image |
(nFj} {n 121341561718 9110011112113114]1511617]118] 1920
0.5 | as | K L |
Bun Ref. image — | 73
D35 [Rias I L% |
Run Ref, Image — |2
o.1 1 tas IX [ 5 |
Run Ref, Image - [ :
o5l os|(Olololofe 0la/dldlolo|d [OY L7 ]
Pun Ref.lmage — | & | (0 1 (3 3 WY lwliet71g [ty |3 Y
voxlpes (0]lOl0lolol0l0]l0loiOlelolo K [ 22 ]
Run Ref. Tmage — |23 24 | 25 [af 72912430 31 | 32327, 4 13530
[gonalols [O0lolololplolelolojololeloiwlolo o 0f0]o] [ 37 |
Run%eflimage 138 139 WOyt [ 4l [ aythc (4L &7 er (% S0 1S1 ea IS3KU |55 ]56 [57
l |
Run Ref. Image —
l 1
Rur Ref. Image —
i 1 |
Ruz Ref, Image —
I f |
Material: Loleiat} € Soper (\ 2220 | Temp (°C): | 2v7 Operator:] A Pkl
Date: [ L2143 RH {%): 11214 Test Type: Approaching needle

Notes:

~Caloirit  Ground
~ heay pymelin Mt dorig Gol (Plame)
~ N, Gudiblx reparts ekg;:f‘td!d




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
[uF) 1)) 1 2 3 4 5 6 7 - g g 10
o, Jabd /SS9 / / / % : /
0.5 16.3S CO_ fzz2s /I, /%/I;‘/l' Z/# Z/{Z/W / me/f
O.xs | 3.1 w0 by \/f{/\ / /1’;/ /ﬂ/m
* o, i) /50 /J-\/ / /\/ / / / /
oy | Las o hm sl /\/\ . /\/’\//\/f\/’\/\_/}/w
0. 0, [esk /A AT [soT i8] S AW [H% /udg 4R /S0t |ygr /600 lhap /yag [BU /49 {490 /504|493 /S0t
008 i CO_ Ke3/SS\ 6L /ST Tikho.s /SUR 4.3 /<D 140.9, /504|303 /5T Bay /UA-3130.0 /SAIRA| /567|589 /526
o, H#3 /430432 13l [4U3 /UMY S /453 [RSH /459 j4kO LY gbb a7l 409 s4TE (473 /4Y ELL 4T
0.0% | 035 co by Aae] 263 /419 |33 /420363 /429 1363 /109 (36 /402130 /4y [3LY F4)S)36.3 43) [35.7 /.S
11 12 13 14 15 16 17 18 19 20
CO. 435 /50T149.5 / 499|690 / S04 |4y / = ﬁ.//\/\/ ﬂ[ /M A/
005 | 0438 co  |384/80738. 5/ 504 385 / 4aalmes )~ / / /\/J/ /;""
€0, |a7t /4TTET /49 |4l0 JHET jum, /S56 /\;/L / / 4/ /I;/\
6.0 | 0.%3 CO_ 1308 /437353 /616|358 /4301357 /€0y /\//L/lf/\ 1/;\’
o, / / / / / / / / / /
co / { / / / / / / / /
WOoco, BEYTEA) (G AR (49 HAYRA7 /ge0 (479 /Soi | £08 / So3 1 Co3 s Sob (505 /5 [S05 /51 | S0k 507
€012 | 048 co  Ps7/4e7le 400 Bk 7280 356 /4902309 /203 1as /380 35m/3 71356 /329256 /403 1327 /396
X wOUCo, 809 A [49Y s4an (4R /50\ | So%/ 807 R0} /503 Koy /505 |S0b /510 [S0R /501509 /5 [l /Sib
o-01% | @2 O |355/348]35.6 /2.5 125,07 204 |35,/ 309 [35. S /396 o5 /39.5|355 /349|388 /40T |acy /407|320 /300
Material: Colinty * Secr (303 %!/ Temp (°C): | 2\.7 Operator: | 3. Philjps
Date: 12-2-13 RH (%) AN Test Type: Approaching needle




ABL ESD Test Results

Notes: 20‘270 5\/5 Ng ?I—»O- ot A
’CAIGIA'|') G rownd , no¥ 9red

~Phse TR ek (So0y

Cap. | Energy Run # | Blank lmagﬂ
(pF) (1)) 112]|3|4|5|6}{7|8|9]10]11]|12{13|14|15|16]|17|18]19] 20
075 [3.113]0]|0 L4 |
Run Ref. Image - | T >
S lbis le 0 |lolplololeloleleoleelelelo]lo]e o |0l ]o | 29 |
RunReflmage > |4 [ &1, [ (€ [Afto M 12 N3[I4[eS 1617 18 14 [20] 21] 22][ 23
15 [9.275[° X L z7 |
Run Ref. Image - | 2§ 1@ |
I B |
Run Ref. Image —» - T~
| — b1/ ~N I |
Run Ref. Image - / / L,- \
I 1 = \ I |
Run Ref. Image - / )y s (-\\ /
| / ([l e 2 / I |
Run Ref. Image — I'/ ~— &1\ /|
I 1700 P I |
Run Ref. Image — N f
[ ] I |
-| Run Ref. Image —» \ 1T
I T I |
Material:  [(a\einiy dSuac Temp (°F): [ \X. 3Z] Operator:| DaSon ?IA: (S
Date: S--14 RH (%): |4.4 Test Type: |Approaching needle



ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1) 1 2 3 4 5 6 7 8 9 10
co, b/ 597 555/60) / / / / / / / /
025 |3.12% co |uiza| b7y / / / / / / /
_ co, |8 162 /3T |00l fote [ 4T /Gup| ST/ 628 (087 /62 |0b4) /4T, (6 62/ G\ AT /63 (W12 o 5T
S 1628 co %;7/@ G5 /47.; UL/ G184y SY | G0/ SN S S/ IR S L/5 58] H0. 2/ 78 | 16748 31582
co, |65/ 6n|eh /o5 / / -
AR 1 S e e VA VAVA VA N/ S A 20 Yl A % A 7% e
Co; / / / / / / / / / /
co / / / / / / / / / /
co; - / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
_ 3 co, J6t¥/bd]6\a 7 bud bt 7 el | QLYY | © 3% GSY 6’38’/(,01 w32/ 056 |lp 94 72| & Y Wbl 357 03
| b co |30 54 300 WA/ 5191301900 20 511|989 53038, 51.2] 389 $31|385/59.)| 38453
€O, / / / / / / / / / /
co / / / / / / / / / /
o, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
Material:  |laleinf Svawr 29.7% Phase T Temp (°C): | 4.3 - Operator: | o5in 7he)liPs
Date: 5~19-104 RH (%): 1.4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy

(nF) ()]

Run #

10} 11

12|13

14

15116 17

18

191 20

[ Blank Image |

0.0¢ |D.63s

Run Ref. Image —

0.02 ] 0.25

Run Ref. Image -

0.00% | O.ls

3
6

Run Ref. Image -

N](¢lialw!iS 2q /R
" |O|wiX]

14

3 (e

24

Run Ref, Image -

Run Ref, Image —

Run Ref. Image -

Run Ref. Image -

Run Ref. Image -

Run Ref, Image -

Material:

Gileinit + Siger (3034)

Date:

114-13

Temp (°C):

219

Operator:

IPrllps

RH (%):

(8.4

Test Type:

Approaching needle

Notes:

- 6&: onr-'yzd‘ “used ¥°

~ Caleinid  grouad
- pow-‘iere:l

s "\Shr

~ (,o-/‘/: Go




)

ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 - 2 3 4 5 6 7 8 9 10
co, W /63| /], / % (
ooslows| | & Il VUV U VMU U RV LU
CO, |4uy /449 u&S /4 / /
0.03 [o0.35 co J«nmx g0 /524 /;l/ 'W\//y\'/;\//y/\//\//\//l//k
Co, [4ue/us| 437 /440 (47 /4SO M4 sUSA[LSE /403 (ALY /400 (401 / Uen[kse /459 |YeS Juso |44y /44q
ool | 0.\5 co  [41.7/45890.7 /447 hoR /U2 |q0.6 /44 |40.3 /H3.bl40.0 /44.0|40.0 /43.3 297 / H4S |34.0 /432|287 /42 7
co, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
co, |u47 /uqsy|ate sus3|so /a5 (43T s44d 440 /44L |4ST /454 [452 /4S5 [HSO S\ K47 /uya (446 /449
0.018| 0.\5 co  |387/unal3e-8 /433 [31.s /410 (379 /41.8 |37-2/41.8 | 37 2/4L) |37 /A8 |32 /415 |37.6 /403|325 /4.0
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
Material: Caleiniy + Suger (203 %) Temp (°C): |22.9 Operator: T, Phillips
Date: 1= 4-12 RH (%): 3.4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Image I
(uF) 1)) 112}13|4]|]5]6]7|8|9[|10]11]12]|13|14]|15|16|17]|18]|19] 20
25 4375 |D | X [ 4 ]
Run Ref. Image - {2.] 3
5 [L- 31D I0 0%
| RunRef.Image > | B [\p [ 7[R
25 [3.JB[ oo o Alo O] X [ 9 ]
Run Ref. Image - [|© /7 11Z113[1 \S T\ |17
L Tg [O]ple 01X A
Run Ref. Image - |\ [29 L] |2.2| &3 Mﬂ‘f
A5 1625 |V [o]x [ 29 |
Run Ref. Image - |2§ [26 (27|28 , _ .
oL [ 25 [0lolefol2]Q[Olofo]ololo]lejolololoDlO0 KA |
Run Ref. Image - [30 [3]137 [33 [37 [3¢' [3,[37 [38 |37 [4O[4[ 4T | | 44| 45T qe|47(98 |42
| e - —
Run Ref. Image - A dA—1" 1T VL .
| / /147 N [ ]
Run Ref. Image - [ / _ 7 \ )
| ) i T
Run Ref. Image - e P //
| L -[e 3 — 1
Material:  [Ca)in it .{,3% Temp (°F): [19.8°¢C Operator:|Jas% . Pheli:Ps
Date: §-20~706)4 RH (%): [13.3 Test Type: | Approaching needle

Notes: 477.Q47, jg/jwf, Phese 7 Bakh @;’Do\t}\




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(1F) ()] 1 2 — 3 4 5 6 7 8 9 10
R co, 74552 | 4g/5: A~} T L |
' 75 ”].‘575 Co ‘_{%9@/7& 7/~8'/016.'7 //—\// / / / / / /
o, |60Gs20|57¢/549|5%A /505 | 538/ 51 / / / [ L —F
S |Gy co ;/'4;,/741#/.3/@39«41.«4/ 725 41278 ‘//\g/’/\{ / /
Co, 566 |5THTASG 1 57/ 570 f5g) [576 1579 | S5 1750|577 e |5/ / 4 -/
5 |31 Co l/o.;a'/sy, Y0.3/51.9 3.8 50.5| 30 6/5°%2|39.4 5 74 31 4593|342 /'73.1J 1) 42 /'/1 /
_ co, |e?/601[606 /h1p 010 161 IS 1019 017 1 &7 7 / /R Y .
1 [28 o |3%4asd35. 405389 a3 5490002 70l 7 Nt 7 | 4 /
S co, |6P/635] Tofyl (0360400 YC) > LT~/ / / /
' 141 co |38OutY329 /4281378 /919 |37 773) / 7 / 7 7
I 7 3 Y 5 6 - & 9 /0
11 12 13 14 15 16 17 18 19 [ 20
i | 15 0, [P/ GAT[qq 1GST 087 /659 (@53 /651|659 /a5 |@5 /65T |ou$ /652 |eu [pS1 |07 /653857 [653
v . co  Brerpalyrs 33(37.9,40.337.%) 29937.2 35| 37 Ab.T | 36-3 282 |37.2 4yl.] 137.6/40-5]38.8/39.2
57 | 25 || €02 [057/653]0sT /655 (65 /05U SO /bs-3]eltg /G52 |80 /b3 NS /6SG\HA [5T |65 /651 | G571 652
‘ ‘ o 2eY413%-9/ 0.476.3/9 Y 30T 39637 p.| |20/ 3811367 /40.5 367 14p4|3e.7 315] 379 312
co, / | AT | 74—t / / / / /
co / = //7""“'*7"—F\ / / / / /
co, / 7 y / \S / / / /
(0] / / / | "ﬂ/\/ S'/,J // / / / L
co, / * / =20 .2 7 / / / -/
o / __/ (9___/-)-———-"7/ / / / / /
Material: Caleraf b Sygec $2,9% Temp (°C): \4.% Operator: | Jadont Thi e £
Date: y<2o-10lY RH (%): 1%:2 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank lmaggl

(nF) 1)) 10| 11]12]13[14]15] 16| 17| 18| 19] 20

c.on6.035 L1 |
32 |
|

N
w
-
2]
o
N
c©
©

Run Ref. Image -

Jacogz |0;025 r
Run Ref. Image -
locoot lo.mizs lalooeeloloI|o] L
Run Ref.llmage =dl V7. b IVINVAR 20lz1l2212324[25126]33 28129 |
Run Ref, Image -

Run Ref. Image -

Run Ref. Image -

Run Ref. Image —

I I

Run Ref. Image -

Run Ref, Image —

I I il

&

Po [X
Al
A
3

I@ -QlQ ‘J)( -
N
\@m‘%

~ S5
®
D
w0
)
D

|1 L

Material: | g{pinit 4 AL(44.3 %1 Temp (°C): (2o, 8 Operator:| '\ san Planiligs |
Date: (2-A pe-zoly RH (%): (238 Test Type: Approaching-needie———_

Notes:
- Ua“m:;& H-2 AL
- Cateintd %Mond (not dcied )




ABL ESD Test Results

Cap. | Energy Run # Blank Image

(uF) (1)} ;(’2345678910111213141516171819
0o loas | ~forse L 1€ dimo
Run Ref. Image — | A,
0.01d | 045 [X ~lofge Phob |2 ISimalre
Run Ref.llmage - f)f( (Q
0.006 |0.025 - Flash e&,kf
Run Ref. Image — é
0.00310.005 [ X ~ Pl ¢ chdes
Run Ref. Image - | ¥
0.00l l0.0oas (OO0 [Olo|O|0|O|O|0|D|O|pg|o|o|olo|o]le]|O
Run Ref. Image — |10 [\y [1Q [ 13] I4lrs[t6 [(7 e V9 |20[2] 22023124 (25| 2¢]| 27| 29

Run Ref. Image —

Run Ref. Image —

Run Ref, Image —

Run Ref. Image —

Material: Galeinid <Al (is.qi) Temp (°F):| 2.2.% Operator:| =5 Ahlips
Date: S~y -4 RH (%): | X0.6 Test Type: | Approaching needle
Notes:

“Vr-l\'ml)" H-Q- ﬁ(ku"\\--\
- Pl'lu« Jing SOOD el

~ Comern uses Dor Go-Mo (o




ABL ESD Test Results

Cap. Energy Run #
(1F) 1)) 112(3|4]5|6|7|8|9]|10(11|12|13|14|15(16| 17| 18| 19| 20
0.5 | cas X[ [+hnte
Run Ref. Image — R
0.05]062s | € SimolKe
Run Ref. Image — |4
0.007 0025 @N® [X |+ [smbk
Run Ref. Image = | £ | {Y |[Q
oy B 0.002s5 © [ 7 1
Run Ref. Image — | &
.000 5| 9.00625|D [ 7 ]
Run Ref. Image — | [O
wor lorzs O B ole e [@alelale|elel@e@dea@lo]l [ 7 |
RunRef Image — ||7 13 |)&1/G |dplzl|22(Z3|29 |25(26|2325[29]30[31[32|33]34|35
~U06 | 525 [ X *F |Simdlce
Run Ref. I]mage = |\b
[ ]
Run Ref.llmage =
L]
Run Ref. Image —
I [ ]
Material: Coleiail # Al H-2 2stv, Temp (°C): | {£.3 Operator:| TPkl s
Date: G- S~ RH (%): | (4.3 Test Type: Approaching needle
A
Notes: = Celeint growsd as Pecelvd B Lfotilicer bagy l [L (OQF 39

0 (obking o+ 0.01AST
&:S""M Alsviaen Fl\/ﬂ‘r seen: e P{VL,Ikek(r o PI“PQJJ«IM

Ko DeRnite recchion ; Fluk, rmoke
~post b T P 0.S Q002 . ©-0003 , 0. 008




ABL ESD Test Results

Cap. | Energy
(uF) )

Run #

[ Blank Image |

10] 11

12

13

14

16

17

18

20

0.006| 0075

Run Ref. Image -

0.00| 0.025

Run Ref. Image -

0.09) |0.9125

Run Ref. Image -

{4

I

~Pe [OFF QP P<| -
i[O [s!
2[§|QIX

Run Ref. Image -

Run Ref, Image —

Run Ref. Image -

Run Ref. Image —

Run Ref. Image —

Run Ref. Image -

G

Material:

Ca

Temp (°P):

22.5

Operator:

YA

Date:

S - lg-ty

RH (%):

o

Test Type:

Approaching needle

Notes:

~ Comen <o 'P‘/"V Go- M (x
- Clainit g ik i
=~ Vuumﬁ H-} A\




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(1F) )] 10| 11| 12| 13|14 (15| 16| 17| 18[19] 20

(=)}

S\

8|9
0.00% | 0025 gg v [ w|ele e wlewKe@] [ % |
Run Ref. Image — wlu [ lerlte] 7] o] @|20 |2 (22| P24

&%
&cn
£l

=R~

s IN[& [
..‘7

s

cal

-4

WKW‘QH

0-006 [0.075 s bke l 4 |

Run Ref. Image —

|

Run Ref. Image —

Run Ref. Image —

-
I L |
I L

Run Ref. Image —

I I |

Run Ref.Image —

| | L |

Run Ref. Image —

Run Ref. Image —

I L |

Run Ref. Image —

l L |

Material: Glaat ¢ Al (20.5 °/2 Temp (°C): | 20.] Operator: T ohllips

Date: Y-~ 5 RH (%): | 248 Test Type: Approaching needle

Notes:

£2
—ValimdF H> Al |L JO )

@: Al P’\,u; reen ONLY s o




ABL ESD Test Results

Cap. | Energy Run # [ Blank lmagg
(1F) W [1[2]|3]4f[5]6]7[8]9]10]11]12][13]14]15]16]17]18]19]20
0% [.075 | A | SelaS|h Slews e | L
RunRefImage » |2 [ |4 [¢€ [ [7 [€ [A]io
000 [, 028 [ X [Fplslomd e L 3 |
Run Ref. Image - | Y _
08| |.onng[O]0 1D (D[P0 [0 [0 [S[D[0[D[0[n[D [0 |nlO[S]6 L s |
Run Ref.llmage - C_o ARNINIRARIEEIRS W \Tha ey (1o [a |13 LY 13 | |
Run Ref. Image - ;'+’—"T' y; = —F

I <D ST ™ | |
Run Ref. Image - I I

| . Gl / C |
Run Ref. Image — §

I I . | |
Run Ref. Image — | |

I
Run Ref. Image - l |

I
Run Ref. Image -

I I |

cafinit t+ .
Material: _|l4, fljumaym Temp (°F): | 17, | 5 Operator:| JaSon ‘€ hilhi P5
Date: s-/e-20lY RH (%): | |} Test Type: | Approaching needle
Notes: . ot
st He Mluscnim 437 % Alomioon Qhase 7 Dodch




ABL ESD Test Results

Cap. | Energy Run # [ Blank Imaggl
(uF) ()] 112|3|]4]|]5|]6)]|]7]|]8|]9]10[/11]12]|13|14]15]16]17]18]|19] 20
o>s |lazzce |olo |9 olo|olololololo]leleleolololo]lo]o|o | 2 |
RunReflmage > [ R |4 [S |6 |7 |2 |9 [0l |I3 & is]le|r>]& [ ao | a1 |22

Run Ref. Image -

| L |

Run Ref. Image -

| L

Run Ref. Image -

[ I

Run Ref. Image —

| I

Run Ref, Image —

| L ]

Run Ref, Image -

I [ |
Run Ref. Image -
| [ |
Run Ref. Image -
I L 1
Material: Caleinid ¢ Seudwd (44.2%) Temp (°C): | 4.0 Operator:| “ToAkillps
Date: Y-dy-1Y RH (%): | 129 Test Type: Approachi

Notes:
‘Cq led aid gr‘aund 6:+ dn'ei)
- Sauded A5t dried

- Syt ador & buest wood on all  shsts

) )



ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(nF) ) 1 2 3 4 570 6 7 8 9 10
CO, J649/63% [Chq /6% [6ST /(Lo [606 /665 [677 16%40°|(77 /o0 |63 /680 | 6% /ean[LYy /643 |68 /712
075 |37 CO_ jar3 /4@\ jan /43.0041.8 /428 |ulb /4A\ |41.3 US4 lyo.s /405 140.3 /413 |31.9 /41.0R9.7 /405 |24.9 /42.3
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
Co, [627/65 |70© ;69F [20Q /70|06 sL6T ST /661 6P /(gﬂ 6Ly /60| |66 /650 665 7067 [6Ce s 669
0.75 | 4.375 CO_ |3a.1/49-3|38-8 /34.5]|38.6/32.8|3(.5/37.7[3%.6/32.0[37.6 /336 30 /384|374 /383 [37.3/34.0 374 /345
Co, / / / / / / / / / /
co / / / / / / / / / /
co, / / / / / / / / / /
co A / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
€O, / / / / / i / / / /
co / / / / / / / / / /
Material: Coleirit * Sacdusd (‘I‘f.g:/g) Temp (°C): 4.0 Operator: = Akilllps
Date: G-dy-~14 RH (%): 2.9 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank lmagﬂ
(nF) ()] 112 3| 4]|]5]|]6|]7)|8)]9|10}11]|12|13]|14|15]16]17]| 18 20
25 A5 X L4 |
Run Ref. Image - | T Bt —
.§ 16250 [plo]X =
Run Ref.Image - | Y [5 |6 [T
S [3.hg[ole]o]X L& |
Run Ref.Image - | Q |10 | 1y ||
{ [I2s[olola O[O0 [Olo [Olo|Oo]o [o]|O@]o[Dle o [A L (= |
fun e mege = [ 17| ({17 [ ] Zolel [ [z3ef esTee [et 25 R 20 |31 P33 | |
Run Ref. Image - ”k [ T\u\
| A AT A7 |/ | |
Run Ref. Image — 71/ / /1 — N
| / A N I |
Run Ref. Image — P \
| T / I |
Run Ref. Image — { D C \ /'
| N\ =Y M1 l |
Run Ref. Image — [~ |
| I |
Material: | leont b Sdust 2588 | Temp (°F): | (§.2°C Operator:| Josen TRINCS
Date: S-2vw | RH (%): |44 Test Type: |Approaching needle

-~

Dokt~

Notes: ?th,_ 7. (5009)

=Clisy  grud, ad drid

—'—&m 6‘«‘ QN[\..tV weed 'Pv (>0~ [\/o bo

)



ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(nF) 0) 1 2 3 4 5 6 7 8 9 10
co, [so8/59¢| | / / / / / g e
co, |5/541)530 sydrs9657 /60| _L—T~_/ / / / /
S fo2€ 0 1417/674 4. 3/04 41y 73 o.936S| — / D N I (N,
Co, 1530 |$70/589 (58! /o3| 59 /650 / / / / /
L |3 '\1{ co_ 4.y ¢f.2| Y0 592 2o/ /(1.8 | Yo.4/694 ///-¥ / [ /
, ¢ 0, [596/po' | @R fjos—] Gol/6l0 [GU /614 |@XL/61T|@'S 22 0181620623 /2§ 28 o3| W30k 3
‘ : co |34 41233 /42.5] 39.4/44.7|33.9/ 43138 /4 >¥ A9/ 42 28/us 3|6 /492137 G43.3|38.5/3.2
co, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
l lv'Z,S' 0, 55/ o% 1652 |0 1643|647/ 6y3| ul / o5 (81077646 /5 | 3573 /30 | B\ /37Y 399 /3%
- o | sgaasnlag2/433| 8 L 450l302) g3 3G.0s 154|384 412.7 |38 1105|350/ Y | 35/ 445 35.71/430
co; / R ey B g / / / / /
co / 7 /D e Y / / / /
co, / / / / / / /
co / // ﬂ /| - o TN / / /
Co, (/ / AW )/ / / /
co / L/ s\ / B /D “); / / / /
co, T === / L t—T" | / / /
co / / / / / / / / / /
Material: a4 S 0dosd 29.§8% Temp (°C): | 1¥.2 Operator: | Jo~So~ Phallif¥
Date: 5-2o0lY RH (%): \1 -4 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Imagﬂ
(uF) M 1]12)13|4|]5|6]7]|8|]9]|10]11]|12|13|14|15|16|17]|18]|19]|20
0.5 16.258|0 L/ |
Run Ref. Image — | 2,
.25 |aa35|0[0lo|olalalololololololalalololalalola L3 |
RunReflmage > |¢ 185 |16 |3 |89 |lo |y 1t2l/2 114 1IS /212119120 121122122

| T _ | |
Run Ref. Image -

Run Ref. Image -
[ I |
Run Ref.llmage - D(‘av%e ¢ plole bnlevecy o | 1

Run Ref, Image —

L a8

Run Ref, Image —

Run Ref. Image —

I I Il
Run Ref. Image -
I I |
Material: |4 lainiE€incdmea (] [TempCO:[/ 2.0 Operator:| "nason PAtllips |
Date: -2 !q RH (%): |36.9 Test Type: Approaching needle
otes: B3ag a ngr os Yo« 4go/no-go. T 7 '}5 '
-Weedmeal tested as cecelved. Crot deied) \ fu/ 7454

“Calainit geoond Caet dried)




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
COo, |527/587 / / / / / / / / i
65 6.25 CO_ |z7.3/373 / / / / / / / / /
co, [o©° /60|67 /CA\q G1> /61 (1F /g*}’% 6d¥ /(3 633 /634 (639 /(35 (636 /(37 L3?/63‘1 631 /cho
07s |4375 o0 |70 /37.\37.0 /328|232.9/27.9) 367 /3¢.a|20.7/37-0)30.6 /3¢9 [36.8 /274307 /309 |3(.6/37.0 |36.5 /37|
€O, / / / / / / / / / /
co / / / / / / / A i /
o, / / - / N/ / i / /
- e| Colof" | Selen (N LL S o‘}
co i / Or% / / / A / Si / /
CO; / / / / / / / ') / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
co, GZ?/@’S’T G’-\?/m.(a 65 /6’13 G’-"'F/G'.VT b9 /634 a’le\/@o 630 /(,5? 633 /634 |39 /é,l-w 643 /(,qq
0.75|9.375 co 363 /3e7]360 /367 |20 /30y (302203300 /36.5[35.4 /308 |35 /303 [35.6 f26k |35.5 /305 |53 /355
CO, f / / / / / / / / /
€O f / / / / / / / / s
Co; / / / / / / / / / /
co / / / / i / / / / /
Co, / / # / / / f / / /
co / / / / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / 4 4
Material: [ 4 [o jn [} « Sawdost (23 %) Temp (°C): [/ 7.0 Operator: [ X o Plait]ig=
Date: G-21-14 = RH (%): 3G .7 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |

{(uF) (1)) 101111213 14| 15|16 17| 18| 19] 20

o5 4.335 L7 |
L3 |

N
w
£
3]
[=)]
N
(--]
o

Run Ref. Image -

0.5 |€.2%

Run Ref. Image —

v 25 |3:/\25

Run Ref. Image -

Run Ref. Image -

OB M X~
0D o X

Q0
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QS |26

3
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Ny
N[O
™
.
N
0
AN
¥
5
o
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)
N
B
L=

Run Ref. Image —

|

I L il
.

—

Run Ref. Image —

Run Ref. Image -

I L

Run Ref. Image -

I [ |

Run Ref. Image -

I I ]

Material: Idamﬁigis_p_l_#‘g Temp (°F):| /9.5 Operator: “Juﬂnzg‘mo_gs
Datg; _ I§ & ;* ZQ)(/ RH (%): |29, Test Type: |Approaching needle

Notes:

»Gqs m(Y-zu “used -P.p Go-Nb o
~ Caleiaid drousd; adt dried

’I) I’\nn T LanL (S' o OO)




ABL ESD Gas Analyzer Results (ppm)

Cap. Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 2 3 4 5 6 7 8 9 10
Co, [4as /5531 / / /
co, [pas/*5\ / / / / / / /
€O, [556/5T4|57%/5% |50 /003 |S85 /695 |591 /604 |SA3 /h0a [S3S 609 [579 /593 [S93 /602|593 /6O5
0.5 |3.135 CO_ |2.5/SL.L{34.\ /508|200 /57.0 |2a.| /s7.7| 387 /51\ [39.7/538|28.5/5¢.8[382 /SLY |35, /52.0[32.0 /S0.3
o, / / / / / / / / / /
co / / [ / / / / / / /
€O, / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
CO, |597/CH [0 /630 [ob /630 | 6U kO [CI® /635 |62 /650 |oaS /635 |C 2 /64T [¢30 Joha 636 /G50
0.35 | 3125 CO  |300/54.5/279 /S0b [r7.8 /56> |2q.7 /55.7 [2P4 /56-6[22.2 /5.0 [37.4 /47| |37.8/533 |32.5 /Si.0 [37.3 /55.(
Co; / / / / / / / / / /
co / [ / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
Co, / / / / / / / / / /
Co A [ / / / / [ / / /
co, / / / / / / / / / /
_¢Co / _/ / A / ! / _/ / _/
Material: Calein * Saedes?  ([7.24) Temp (°C): 2-F Operator: . Phillps
Date: S~23-14 RH (%): Al Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # | Blank Imaggl
(uF) m 1|2]|3]4i5|6|7]|8]9]10]11]12]13]14]15]16]17]18]19]{20
m5%%%©Q@OOOOOOOOOOOOOO%Q L/ |
RunRef.Ilmage—» 3dlg6[F (M9 wolnlglizl81si6/2]/8]/9202] | |
Run Ref. Image -
I I |
Run Ref, Image -
| I |
Run Ref, Image — P s
I A I |
Run Ref. Image - // = \
[ LA 7D 29) | |
Run Ref. Image - / - [\
I // /} I |
Run Ref. Image - ~ -~
I i A I |
Run Ref. Image — \ ol = o
I T — | | |
Run Ref. Image —
I I |
Material: |*g)c {71 Ye Send 05113 3[7) | Temp (O): | 20-6 Operator:| S - PhWitliys
Date: .2 2-] [ RH (%): |32.9 Test Type: Approaching needle
Notes:

~Woodmeal tesked asrevreved .(net deied)
~Caluat  ground Q,+ drieg)




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) m 1 2 3 4 5 6 7 8 9 10
co, [4aa /a2 |s\% /513 [S30 /6295HU /544 |SYs /553 [S58 /559|SC /560 [SSS /o5y [SEA/5C3 LT /5¢8
0.75 |4-375 CO_ |4e3/40.5 403 /41.0 lhon /40.T[34.5 /403 |3a.9. 55\ [38-8 /34.3|29.0/39.5|3¢8.y /389 |34 /34.4{38.0 /396
co, / / / / / / / / / /
co [ / / / / / / / / /
co, / / / / / / / / / /
co / / / / / / / / / /
o, / / / / / / / / / /
co A / / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
11 12 13 14 15 16 17 18 19 20
0, P 74/572]582. /58 |Sa¢ /5 14| eoq /699 618 /61§ |6X> /623 [e30 / C31 635 /633 | €35 /(38 [F33 /637
0.75 | 4375 cO |39.7/38.3]37.5/38 [37.3./37.2]371 /375|309 /37.8|3¢.9 /374 |26 8 /37.3] 3.6 /307 |2.L /37.0|3¢7 /39
Co; / / / / / / / / / /
co / / / [ / / / / / /
Co; / / / / / / / / / /
co / / / / / / / / / /
Co; / / / / / / / / / /
co / / / / / / [ / / /
co, / / / / / / / / / /
co / / / / / / / / / /
Material: Calant + Sacdus¥  (17.2%) Temp (°C): |20.6 Operator: | TpPhllps
Date: 4-12-14 RH (%): 324 Test Type: Approaching needle




ABL ESD Test Results

Cap. | Energy Run # [ Blank Image |
(uF) W [1]2]3]4]s]e]7]8]9]10]11]12]13]14]15]16]17[18]19] 20
28 19.37) x [ |
Run Ref. Image - |2 |™®
S 165X il L = 1
RunRef.Image > [H | @ | | | 1
15 (308 10 DIO0[O[X L S5 |
Run Ref. Image - | (o | q 10104 [1Z
J ThagjolOfe[o[0[clolnlblololoo[PlolaololR L 1> |
Run Ref. Image - | {§ |16 16 [t7 |18 119 |20 [21 [Z7 Q Zﬂ‘lg e 127128 29| %0 ([ (31
05 |25 |l lololClolo|0|ob3olo]|ol [olo]V oo o L 535 |
RunRef.Ilmage - [3Y134(36 |3/ 38’;‘( Yo lyf li“lg Y4 45 146147 Qg 49 150 161162 15> | |
[~

Run Ref. Image - T —1 t—1,]

| A1 1 |4 AN | |
Run Ref. Image - / - / \

| 1Z7 ) | |
Run Ref. Image - ( 17/ / )

I \ [A T 41 A I |
Run Ref. Image - \ ~ [ 2 € \ 1

| J LNV N | |

M\
vaterial | e ol {Teme CrLI7D.40) [ OperatorTats -, 11T
Date: &-7%-20[4 RH (%): |(7.9 Test Type: |Approaching needle

o et U2 Qhase T Badch Goooh




ABL ESD Gas Analyzer Results (ppm)

Cap. | Energy Run #, Pre-shot/Post-shot
(uF) 1)) 1 2 3 4 5 6 7 8 9 10
< o, [ /L /[ / / / / / / /
151937 co|3f:IneN "/ / 7/ 7 7 7 / 7~ a
co, | g / /1 / / / /
S 1625 | oo oy 7 7T | 7y
o, [7¢s71m[td7 1 769V 1 639|Cig /031 |0 /e2s|Cl0 16l |ClT/ 6T/ / /]
25 |3.125 co|9-01448l07/ 61403 /52 | S U5 4| 3701418 [36.7/,2.0 268 722 il I o
'l co, |@ol /0% |530/597|589/6T5|58S/535 (578 1593 (565583 %5 /579 ko3 /572 |52 1529 |S5USE9
. 2§ co PBbH/454]36.(y45:936.5/514 | 36.7/49.5126 4143 |36 57473 | 37.11%.3\34 STB.) [36.5H5.3| .58 9
_ co, [6F9/ 57N 500/ 5799512 /595]57%0 (6ot [ST/ /5a5 |5 /5B /53465 /@0 |50 /56 a3/ ST
05 |.675 co |36 59:2 369 43)|% 41415136 Y 52130 251365 /%2 [0 41938 120 % 121 Foul 1 44 30449
11 12 13 145_7% 15 16 17 18 19 20
co, |S&5/3R[5% /579|571 5 R[5 5791 58 15%0/593|639/592| 558/ (00 |5 §%/959 /
(25 co | %5 8367444 3bS/ 44 3"-51/(4 U 4 |%.42.d 363 45| 369448 | 365701 |
, Co, |5%7/660|595 Mot |56 o35 |5a7 Moo |596 /Goc 080 6073 |Gol / @o5| (0B /612 |01 /1T | Gl5 /b2
05 | .6 co1367/Umla 4 751365404 36,5743 3611976 361131 [36 /4051 | 35.0/41 |31/ 423 36 404
Co, / / —7 A~ / / / / /
o | / /fl-mj | z// ~ | / / /
co, / / / - [/ / / / / /
co |. / < / ./V,/ V) L/{/S ™ / / /
co, / / / - 7 / / / / /
co / Ny f_L/_i..*——// / / /
Material: Glcinnd b Saddy st YY. 2%, Temp (°C): [47.9x Operator: | Jo-Son  PhILK
Date: g /2{;‘.3,/7,0111 RH (%): [70.4 “# Test Type: Approaching needle

C |





