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* Full Calibration / Full Linear Calibration: Allows the user to start the full calibration process. Calibration reticle
required. This is the only calibration which will generate a calibration report.

e Calibrate Screen: Allows the user to calibrate only the screen. Use if screen calculation sizing is incorrect.

* Calibrate Scales / Calibrate Linear Scales: Allows the user to calibrate only the scales. Use if scale calculation
sizing is incorrect.

* Calibrate A axis: (only on 400 model) Sets the displayed position of the A axis to 90 degrees in the software. The base
block should be perpendicular to the microscope at 90 degrees.

e Calibrate F axis: (only on 400 model) Records the working distance from the microscope to the calibration view plain.

e Calibrate Microscope: (only on 400 model) Syncs the physical magnification level of the microscope to the displayed
value shown in the software. Use if detent(s) not aligned and the ‘Microscope Mag Wheel Seated Improperly’ message is
displayed.

e Calibrate X axis Center Line: (only on 400 model) Displays a line that is used to mark the center of rotation of the
A axis.

e Calibrate Crosshair Alignment: Used during assembly of unit to set alignment of scope (0 -180 degrees) to flatness
of granite.

* Reset Calibration Timer: Allows the user to reset calibration timer (annually).

* Generate Calibration Report: Allows the user to regenerate the calibration report, however the report can only be
regenerated within 48 hours from the completion of the Full Calibration.

* Encoder Settings: Data stored regarding calculation offsets.
* Microscope Settings: Data stored regarding calculation offsets.

¢ Tool Fixture: Allows the user to select different fixtures for A axis calibration.
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Menu Bar - Calibration

e Calibration Report Configuration: Allows the user to display desired information on calibration reports.

R REACTION Software v8.9.590 -~ 1000-400-942

File Display Settings CAD Repors Calibration Help
(Calculation Archives Full Calibration
Search Here... Dbl St
Date Time | bme ke

o Caliorabe A s
3 Arch
feves Calibrate F Auis.

Calibrate Microscops
Calibrate Crosshair Alignenent
Reset Calibeation Timer
Generate Calbration Report

e

: PO e—
s -
< 5
Scenes and Inspections -
Scenes B X Inspections B X
BUserScenes | | Elinspections )

B
| - L P S i T
Address:
oy

wa | ]

Menu Bar - Help

* Instructions/Manuals: Electronic copy of PG1000 manual documentation.
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* Computer Hardware Information: Allows the user to quickly reference the current computer’s hardware
specifications.
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Calibrations

The PG1000 calibration process utilizes a combination of screen, magnification and scale offsets that are applied simultaneously
through our software to give the user the most accurate and repeatable measurements available. A calibration can only
be performed by using a certified PG1000 reticle.

The PGI1000 reticles have been certified for accuracy down to the micron level. The results and techniques can be traced to
NIST and ANSI. We utilize certified equipment so that our results have a traceable validity to their accuracy.

A.A. Jansson, Inc. Certificate of Calibration A.A. Jansson, Inc. Certificate of Calibration
2070 Airport Rd
Waterford, MI 48327
ax No: 248-674-1234 ‘Web Page: ww Phone No: 248-674-4811 ~ Fax No: 248-674-1234 ‘Web Page: w
Compan PG INSPECTION TECHNOLOGIES Doc: 117996 Page #: o3 Doct: 11799
Address: N48 W14170 HAMPTON AVE Calibration Date: 6/10/2020 Gage Desc: GLASS RETICLE Cert#: PGI006-PG
MENOMONEE FALLS, WI 53051 PO/Acct: 108 Mfg: EURO-TECH Model/Serial#: 00645-1SA
Contact: MAX MUELLER Page: 10of3 SN:00645-1PA.006
Work Order#: 57137 Visual Condition: GOOD Procedure: AAJ CM1.0 1D#: 1D# 006 (PG)
Date Received: 05/28/2020
GageDesc:  GLASS RETICLE Cert#: PGI006-PG Measurement. Uncertainty: (2.032 + 2.2%)pm LAETERS
Mfg: Model/Serial#: 00645-1SA
'SN:00645-1PA.006 +/ - Tolerances: +0.002000 / -0.002000
Procedure: AAJ CM1.0 1D#: 1D# 006 (PG) Graph Scale:  +0.000100
YSCALE <20 15 105 0 5 1015 20
+/ - Tolerances: +0.050000 / -0.050000 Nominal i TTTTITTTTTITITTITTITTITITTT T TTT T TTTTTITTT

Graph Scale:  +0.005000
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Graph Scale:  +0.000200
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- 20 +0,000220
Measurement Uncertainty: (2.032 + 2.21)m LeMETERS

Comments:

REPORTED READINGS TAKEN AT 68°F + 2°F RELATIVE HUMIDITY LESS THAN 50%

X & Y SCALE MEASURED FROM LEADING EDGE BASED ON DIRECTION OF TRAVEL
FOV SQUARES MEASURED FROM OUTSIDE EDGES X=LEFT & RIGHT Y=TOP & BOTTOM
TOLERANCE APPLIED FOR GRAPH SCALE PURPOSES ONLY - DATA AS FOUND / LEFT
DATA REPORTED IN MILLIMETER

V5.003 STARRETT MULTI SYSTEM
B83/286267-16, 683/289434-17, 1000422185, 1000436903 Cal Date / Due Date: 912312019 - 812212020

Gage Status: AS FOUND Due Date: 6/10/2030
A.A. Jansson, Inc. Certificate of Calibration
2070 Airport Rd
Waterford, MI 48327
Phone No: 248-674-4811 ~ Fax No: 248-674-1234 ‘Web Page: www.
Page #: 3013 Doc: 11799
Gage Desc: GLASS RETICLE Cert#: PGI006-PG
Mfg: EURO-TECH Model/Serial#: 00645-1SA
SN:00645-1PA.006
Procedure: AAJ CM1.0 1D#: ID# 008 (PG)
ewr Data s AS FOUND" and famis
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Eric Lundquist President
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Calibrations - Full Calibratio

To generate a calibration report for the PG 1000, the user must select the full calibration process.

PG Inspection Technologies " .
N48 W14170 Hampton Rd Screen Calibration Factors
Menomonee Falls, WI 53051 USA PG INSPEETIGN Mag X /px. Y /px. Mag X /px. Y Ipx. Mag X Ipx. Y Ipx.
Ph. (262) 946-5420 TECHNOLOGIES 145.0x | 0.85949 | 0.86021 90.0x 1.32275 | 1.32477 40.0x 2.97097 | 2.97466
www.pg1000.com 130.0x | 0.92292 | 0.92291 80.0x 148588 | 1.48839 30.0x 421598 | 4.21620
o . . 125.0x 0.99646 0.99744 70.0x 1.69887 1.70099 20.0x 5.95965 5.96708
Certlflcate Of Cal 1 bl‘atlon 120.0x 1.08578 | 1.08717 60.0x 1.97903 | 1.98187 12.5x 10.21683 | 10.21720
110.0x 1.19190 1.19427 50.0x 242343 2.42567
Company: [ Tool i ion systems Mfg.: |PG Inspection Technologies
Address: Model No.: [REACTION Software X Scale Factor: 1.000276
City, State Zip: Serial No.: | 1000-400-942 Y Scale Factor: 0.999113
Cal Date: | 10/09/2020 Condition: | Good
Next Cal: | On or before 10/09/2021 Operator: |KJB
Previous Cal:|08/10/2020
Al in:|mm Reticle Serial No.: | 00443-1P.140
Ambient Temp.: |70 F i Reticle Recal Date: | 03/27/2025
Ambient idity: | 50% Reticle Certification: PGI140
ibration Type: | Basic Reticle lies with: | Mar urer's Spec
Screen Certification Tolerance: 0.0050
Mag Nominal X_| Nominal Y | Actual X Actual Y | Deviation X | Deviation Y | Pass/Fail
12.5x 15.9996 16.0001 15.9998 16.0013 0.0002 0.0011 Pass
70x (Before) 3.0002 3.0006 2.9994 3.0002 0.0008 0.0004 Pass
145x 1.0005 1.0004 1.0009 1.0003 0.0004 0.0001 Pass
12.5x (After) 15.9996 16.0001 15.9952 15.9981 0.0044 0.0021 Pa;
70x (After) 3.0002 3.0006 3.0002 3.0001 0.0000 0.0004 Pass
145x (After) 1.0005 1.0004 1.0007 1.0003 0.0002 0.0001 Pass
145x (After) 1.0005 1.0004 1.0004 1.0004 0.0001 0.0001 Pass
X Scale Certification Mag: 145.0x Tolerance: 0.0050
Section Nominal Actual Deviation Pass/Fail
0-50mm (Before) 49.9981 49.9420 0.0561 Fail
0-50mm (Before) 49.9981 49.9410 0.0571
0-50mm (Before) 49.9981 49.9420 0.0561
0-50mm (After) 49.9981 49.9970 0.0011
0-50mm (After) 49.9981 49.9970 0.0011
0-50mm (After) 49.9981 49.9970 0.0011
Y Scale Certification Mag: 145.0x Tolerance: 0.0050
Section Nominal Actual Deviation Pass/Fail
0-50mm (Before) 49.9986 49.9890 0.0096 Fail
0-50mm (Before) 49.9986 49.9940 0.0046 Pass
mm (Before 49.9986 49.9950 0.0036 Pas:
0-50mm (After) 49.9986 49.9980 0.0006 Pass
0-50mm (After) 49.9986 49.9980 0.0006 Pass
0-50mm (After) 49.9986 49.9990 0.0004 Pass
Comment No. 1:
Comment No. 2:
This machine has been calibrated using measurement instruments traceable to the National institute of Standards and
Technology (NIST) or to NIST intrinsic of or derived by the ratio type of
self-calibration techniques.
This system is considered in serviceable condition unless otherwise stated on this certification.
PG ion T will not be held ible for the calibration status of the system due to excessive use,
mishandling, environmental conditions or other factors which may cause the calibrated item to fall out of calibration
before scheduled recalibration date.
[ Inspected By: [KJB | Customer: [ Tool i systems mmmmmm
Page 1 of 2 - Calibration of 1000-400-942 on 10/09/2020 Page 2 of 2 - Calibration of 1000-400-942 on 10/09/2020

Cdlibration report

Only doing a partial calibration will not generate a calibration report.
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Calibrations - Full Calibration

There are two different calibration processes that are used for the PG1000 unit. Depending on the intentional usage and
customers’ requests, we can set the software up to do either calibration process, but only one style can be utilized in the
software at a time. To start the calibration process, select the calibration tab and then select the full calibration (standard
practice) or a full linear calibration (advanced calibration).

L REACTION Software v8.9.590 -- 1000-400-942 M REACTION Software v9.0.590 -- 1000-400-942
ile Display Settings CAD Reports Calibration Help File Display Settings CAD Reports Calibration Help
:alculation Archives Full Calibration Calculation Archives Full Linear Calibration
Search Here... Calibrate Screen Search Here... Calibrate Screen
Jate Time Calibrate Scales Date Time Calibrate Linear Scales
[= Archives Calibrate A Axis [ Archives Calibrate A Axis
Calibrate F Axis Calibrate F Axis
Calibrate Microscope Calibrate Microscope
Calibrate Crosshair Alignment Calibrate X Axis Centerline
Reset Calibration Timer Calibrate Crosshair Alignment
Generate Calibration Report Reset Calibration Timer
Encoder Settings Generate Calibration Report
Microscope Settings Encoder Settings
Tool Fixture > Microscope Settings
Calibration Report Configuration Tool Fixture >
; 5 < Calibration Report Configuration
icenes and Inspections X
Full Calibration Full Linear Calibration

The calibration process is password-protected, as this is the backbone of our accuracy and should not be attempted by
someone who is not familiar with REACTION Software. The password for the calibration is PG2019 (if older software
MJPPSK).

Administrative Password X

Please enter the administrative password:

| PG2019

Cancel OK

Once the calibration has been started, there is a high-level of repetition required from the user in order to verify that the
calibration is accurate and the unit is repeatable in its accuracy. There is a three-step process to the screen and scale calibration
portions, which consist of a pre-verification, calibration and a verification that will collect the calibration data and then display it
on the calibration report, which will show the accuracy before and after calibration. Once the calibration process has started,
there are step-by-step instructions that guide the user through the process. The following are explanations of the instructions
that will help guide the user through our calibration process and will help the user understand the two different types of
calibrations and the process each entails.
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Calibrations - Full Calibration

Process for the 2 Types of calibration:

I. Full Calibration

e Select Calibration (password PG2019 older software MJPPSK).

W REACTION Software v 9590 — 1000-400-342
Fis Display Settings CAD Reports Calibration. Help
Calculation Archives |l Caltratio
Search Here... S S

Time Calibeate Scales

Date
CE Archives CHMEuit ok

<
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* Manage Reticle Data and Verify

The reticle certification holds all of the information required by the reticle manager that the user must manually enter in the
corresponding text boxes.

A.A. Jansson, Inc. Certificate of Calibration A.A. Jansson, Inc. Certificate of Calibration
2070 Airport Rt . 2070 Airport Ra
Waterford, M1 48327 } Waterford, M1 48327
. J v w

Company: PG INSPECTION TECHNOLOGIES Docs = 5 e 202
Address,  NABWISITO HAVPTONAVE Callration Date: 32772020 - GageDese:  GLASS RETCLE. et

/ENOMONEE FALLS, W1 53051 Polhcet. 065 g EUROTECH ol
Contact:  MAXMUELLER Page Tar Procedurs: __anICMAO.
Work Ordert: 50625 Visua Condition: NEW

Dta Recaed: 037372020 .

Gagevess:  GLASSRETIOLE cont. =)
wg: EuRoTECH i SN:QOMLAP.1O

MERS
DATA REFORTED
MASTER STAGED WITH SK /1D AT BOTTOM RIGHT QUADRANT
OR DEVIATION AND GRAPH SCALE PURPOSE ONLY

Gage Status: AS FOUND Due Date: 312712025
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Calibrations - Full Calibration

The reticle manager has default data in the fields (or previous calibration data), but must be updated to reflect the current
reticle’s data.

Manage Reticles * Manage Reticles pd
A.A. Jansson, Inc. Certificate of Calibration
Please select a reticle to use or areate a new entry... Please select a reticle to use or create a new entry... irort o . =
al Number  Retide Recal Date ~ Certification Num Reticle Serial Number  Reticle Recal Date ~ Certification Num T R "
> 10/ 92020 v | | | 32772005 | | Pol1d0 e oo
EIE EE
Nominal Values Nominal Values ﬁ?ﬁf"““m"
X ¥ X Y
50mm Box |so [ [50 | 50mm Box |49.99313 ] I49.99@51u |
16mm Box |16 | [16 | 16mm Box | 15.99956 | [1600013 |
12mm Box [12 | [12 | 12mm Box | 11.99964 | [12.00025 |
s )| i | smmeox (500015 | [so0ar | et s
) o | — o o] Poos ] | SR
2mm Box |2 | [2 | 2mm Box [2.0000 | [20004 | S,
tmm Box [1 [BE ] 1mm Box | 1.00045 | [1.00063 |
05mm |05 | [os | 0.5mm | 5003 | |u.soos3 | Sl
Blank Reticle Manager Reticle Manager Filled Out Certificate Matches Reticle Manager

After the information is completed, the software will ask to verify that the serial numbers match.

¢ Environmental Data: The environmental data is recorded because extreme temperatures can shrink or relax
materials which can influence sizing when micron level accuracy is expected. This data is collected and displayed on the
Calibration Report.
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Calibrations - Full Calibration

* Checking Encoder Direction: The X and Y linear scale direction needs to be recorded so that accurate offset data
can be collected. The X axis should read negative when the handwheel is turned clockwise.

X axis zeroed out X axis reads negative

The Y axis should read negative when the handwheel is turned counterclockwise.

ot Encrce Drecson - 0. 0.0 mm
"""""tv’-"‘_:"f..‘?:'.."_': 0.00"

Enow Arctatn
Tookar

Lo CTM File Baws CTM Pl Cloar CTM Pl

Rnglgt ¥

Back Lighe.

Y axis zeroed out Y axis reads negative

* Check Reticle Squareness: The on-screen instructions in the software will walk the user through the alignment
process.
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Calibrations - Full Calibration

The user must go from the right side to the left side of the 50 mm line running through the middle of the concentric boxes.

The reticle glass needs to be positioned correctly so that the calibration process can be done accurately. If it is determined that

the reticle glass needs to be adjusted, follow the on-screen instructions to reposition the glass. If unable to position the glass
correctly, consult PG 1000 support for further details.

REACTION Calibration

Adjust Reticle Squareness

Slightly loosen the four thumb screws used to hold
the reticle in place, then carefully move the jack
screw up or down to level the reticle crosshair so
the reticle crosshair will stay on the reticle
centerline. repeat the right to left movements until
it does. Does the software crosshair stay on the

Bt Calibration | The Enter key will push the Continue or Yes buttons.

Checking Magnification Range (if 400 model): This option is only applied to the PG 1000-400 models. The
calibration requires the user to go to the highest magnification level, select continue and then go to the lowest

magnification level and select continue.

FEACTION Callbeasion.

Check Microscope Range
Please move the micrescope o the (owest
magnification.

=i

008 Caltbration

Th Enter iy il push the Comtivast o s oo
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Calibrations - Full Calibration

If the data is correct for the magnification range, the user may select “No" to recalibrating the microscope. If the microscope
range fails, contact PG 1000 support for further details.

o

REACTION Calbvation

Check Microscope Range
Your Appaars 1o be well calibrated.

microscops
Woukd you like to calibrate # now to s sure?

Screen Calibration: 3-step process including Pre-Verification, Screen Calibration and Verification

The Pre-Verification is used to establish a baseline for screen accuracy prior to calibrating. The user must select
three different magnification levels to test the accuracy of the unit. The calibration on-screen-instructions will guide

the user through the process.

REACTION Calibration

Screen Calibration Pre-Verification

Please move the microscope so that it is pointed
at the concentric boxes on the reticle. Would you
like to check the screen calibration at specific
magnifications before calibration? You will need
to complete 3 checks before and after calibration
to create an ISO certification report.

. [~ ]

Exit Calibration

The Enter key will push the Conlinue or ‘Yes buttons.

If the user frequently uses three magnification levels, we suggest using those for pre-checks. If that info is unknown, we suggest
using low, medium and high magnifications.

¥

A=)

J

REACTION Cafibration x >

Screen Calibration Pre-Verification

Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

Low magnification

66
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% W REACTION Calibration

..IL Screen Calibration Pre-Verification

Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

Medium magnification

REACTION Calibration

| Screen Calibration Pre-Verification

Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

High magnification



Calibrations - Full Calibration

After each magnification check, the pop-up box will ask the user if they want to do another check and also reminds the user
how many checks have been completed.

¥ % N REACTION Calibration ®
@ Iz
4 Screen Calibration Pre-Verification
Would you like to verify another magnification?
Remember, you will need to complete 3 checks to
create an ISO certification report. (2 checks
completed)

¥ % N REACTION Calibeation ®
=
i EJ Screen Calibration Pre-Verification
Would you like to verify another magnification?
Remember, you will need to complete 3 checks to
create an |SO certification report. (1 checks
completed)

o | Yos ] L Yes

The Enter key will push the Continue or Yes buttons. The Enter key will push the Cantinue or Yes bultons.

When preforming the pre-check test and if a message pops-up stating the screen check failed, it is OK and the user should
select continue.

o Screen Calibration: A screen calibration teaches the system size at every magnification. The user
will start at the highest magnification and work their way down to the lowest magnification. When performing
the screen calibration, it is crucial that the user repeats the positioning of the software calibration box
accurately on the reticle boxes at every magnification level.

The following images depict the calibration box (white lines) and the reticle concentric boxes (black lines). Pay close attention
to the fit of the boxes, as it is crucial that the calibration box just butts up to the reticle box.

Too big Too small Correct alignment

67



Calibrations - Full Calibration

To start the calibration select continue.

Sanarch biawe.

If the box size is correct, the user will select continue and move onto the next magnification level. If the box size is not
properly aligned, the user must select the redo button and do this manually.

Too big

Once manual mode is selected, the user must adjust the calibration box to fit properly on the reticle box by using the
keyboard arrows. Up and down arrows move the vertical spacing and left and right move the horizontal spacing. Once the
calibration box is fitted properly, select continue and progress to the next magnification level.

63 Correct alignment



Calibrations - Full Calibration

o Screen Verification: The verification process will guide the user through the three magnification levels that
were selected during the screen pre-check. If the calibration was done properly, the calibration box sizing will
align to the reticle box sizing. If failure occurs, the screen calibration process must be repeated.

REACTION Calibration X

Jl| Screen Calibration Verification

Screen calibration completed successfully. Would
you like to re-check the screen calibration at the
magnifications you checked before calibration?
You will need to complete the checks to create an
ISO certification report.

No Yes

:E:dt&lbraﬁon_ The Enter key will push the Continue or Yes buttons.

* X axis Scale Calibration: All Scale calibrations should be completed at the highest magnification level. The full
calibration process utilizes the 50mm horizontal line located through the center of the concentric boxes on the reticle.
The 50mm line has a certified length from the outside edge of the line to the outside edge. It is important that the user
accurately place the crosshairs to get the correct results. The following are the three stages of the X scale calibration
process and the alignment of the crosshairs on the reticle.

T || reaction Cabestion X
- Tlal=)r|
pe J|| Basic Scale Pre-Verification X
Would you like to gather verification data on the X
scale calibration? You will need to complete this
check to create an ISO certification report.
E
>
The Enter key will push the Continue or Yes buttons.
2 X
ns

o Pre-Verification: The user must turn the X axis handwheel to move the crosshairs to the far right of the
horizontal line, which is 25 mm from the center of the concentric boxes. Note the alignment of the crosshairs
relative to the reticle. Different than Figure |B (next page).

Figure A - Note alignment 69



Calibrations - Full Calibration

After the correct placement is made, the user must select continue and move the crosshairs 50mm to the left. Note the
alignment of the crosshairs is different on this location. The placement of the crosshair is crucial to achieve accurate results.
This process must be repeated two more times to finish the pre-verification stage.

Figure 1B - Note alignment which is
different than Figure 1A,

o Calibration: The scale calibration process is performed the exact same way as the pre-verification.

The on-screen calibration instructions will guide the user through each movement right side and left side. It is crucial that the
user places the crosshair in the exact same position on the reticle. This process must be repeated two more times to finish the
calibration stage.

70 Two different alignment locations



Calibrations - Full Calibration

o Verification: The Verification process has the exact same procedures as the calibration and pre-verification.

The on-screen calibration instructions will guide the user through the process-right side and left side. It is once again crucial
that the user places the crosshairs in the exact same location as done previously.

BLACTION Caation "

Basic Scale Verdfication X

(Fepitition 1 of 3) Piease use the X axis scales 1o

move o the left side of the S0mm box. The
‘should be just o the left of the S0mm

mark cutside of the mark.

* Y axis Scale Calibration: All scale calibrations should be completed at the highest magnification level. The full
calibration process utilizes the 50mm vertical line located through the center of the concentric boxes on the reticle.
The 50mm line has a certified length from the outside edge of the line to the outside edge. It is important that the user
accurately place the crosshairs to get the correct results. The following are the three stages of the X scale calibration
process and the alignment of the crosshairs on the reticle.

v REACTION Calibration
=3
5 JI| Basic Scale Pre-Verification Y

Would you like to gather verification data on the Y
scale calibration? You will need to complete this
check to create an I1SO certification report.

No. Yes

T Exit Calibration Thee Enter key will push the Continue or Yes buttons,
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Calibrations - Full Calibration

o Pre-Verification: The user must turn the Y axis handwheel to move the crosshairs to the top of the

vertical line, which is 25 mm from the center of the concentric boxes. Note the alignment of the crosshairs
relative to the reticle.

[T —

Basic Scals Verification Y

(Fiapestion 1 of J) Please use the X axs scales i
e b3 caniee fhan e the ¥ auis scales 15 meve.
5 the 109 side of the S0m and line. The
crosshal shoud be ride

the koo ee

Pt markc nbgred weh

After the correct placement is made, the user must select continue and move the crosshairs down 50mm. Note the alignment

of the crosshairs is different in this location. The placement of the crosshair is crucial to achieve accurate results. This process
must be repeated 2 more times to finish the Pre-Verification stage.

FEACTICRS b *

Basic Scale Verification ¥
Repatien 1 o1 3) Pleass use the Y &es scabes 10
mbhmﬁnﬂhﬂhmu The

‘shoukd be jast below the S0mm mark
cutwide of S mark,

O
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Calibrations - Full Calibration

The on-screen calibration instructions will guide the user through each movement top side and bottom side. It is crucial that

the user places the crosshair in the exact same position on the reticle. This process must be repeated two more times to finish
the calibration stage.

o Verification: The Verification process has the exact same procedures as the calibration and pre-verification.

REACTION Calibration

)| Basic Scale Verification Y

Scale calibration is complete. Would you like re-
check the verification data from before calibration?

You will need to complete this check to create an
1SO certification report.

| Exit Calibration

The Enter key will push the Continue or Yes buttons.

The on-screen calibration instructions will guide the user through the process-top side and bottom side

. It is once again crucial
that the user places the crosshairs in the same exact location as done previously.

BACTEN Colestion *®
Basic Scale Verification ¥

(Repettion 1 of 3) Please use Te ¥ axis scales i
v 1o B botieen side of the S0mm box. The
crosshair should be just Below the SOmm mark
outside of the mark.

=i
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Calibrations - Full Calibrat

Once the calibration is complete, the user will be asked if they want to generate a report and then asked if they want to add
any notes to the report.

Basic Scale Verification Y Basic Scale Verification Y

Re- % ( s A eAN e PR P
$.nc REACTION Software . 1 REACTION Software
crg o
ou ¢ " Wl

| Calibration 100% complete. Generating Report. | . Would you like to add notes to the calibration report?
Yes | | No |
Confinue Continue
Exit Calibration The Enter key will push the Continue or Yes buttons. Exit Calibration Thin Enkes ey vll i e Continess e s e

The calibration report will then be displayed in a PDF format and is capable of being saved for future reference.

PG Inspection Technologies Screen Calibration Factors

N48 W14170 Hampton Rd
Menomonee Falls, Wl 53051 USA PB |NSFEE"0N Mag X /px Y /px Mag X /px Y /px Mag X [px Y /px
Ph. (262) 946-5420 facHROLOGIEs 145.0x | 0.85949 | 0.86021 90.0x. 1.32275 | 1.32477 40.0x 2.97007 | 2.97466
www.pg1000.com 130.0x | 092292 | 0.92291 80.0x 148588 | 1.48839 30.0x 421598 | 4.21620
e . . 125.0x | 099646 | 0.99744 70.0x 1.69887 | 1.70099 20.0x 5.95065 | 5.96708
Certlflcate Of Callbratlon 120.0x 1.08578 | 1.08717 60.0x 1.97903 | 1.98187 12.5x 10.21683 | 10.21720
110.0x | 1.19190 [ 1.19427 50.0x 2.42343 | 2.42567
Company: | Tool inspection systems Mfg.:| PG Inspection Technologies
Address: REACTION Software X Scale Factor: 1.000276
City, State Zip: :|1000-400-942 Y Scale Factor: 0.999113
Cal Date: | 10/09/2020 i Good
Next Cal: | On or before 10/09/2021 Operator: | KJB
Previous Cal: | 08/10/2020
All in:[mm Reticle Serial No.: [00443-1P.140
Ambient Temp.: | 70 Fahrenheit Reticle Recal Date: | 03/27/2025
Ambient Humidity: | 50% Reticle Certification: PGI140
Calibration Type: | Basic Reticle Tolerance Complies with: er's Spec
Screen Certification Tolerance: 0.0050
Mag Nominal X | Nominal Y [ ActualX [ ActualY [ Deviation X [ Deviation Y [ Pass/Fail
12.5x 15.9996 16.0001 15.9998 16.0013 0.0002 0.0011 Pass
70x (Before) [ 3.0002 3.0006 2.9994 3.0002 0.0008 0.0004 Pass
145x 1.0005 1.0004 1.0009 1.0003 0.0004 0.0001 Pass
12.5x (After) | 15.9996 16.0001 15.9952 15.9981 0.0044 0.0021 Pass
70x (After) 3.0002 3.0006 3.0002 3.0001 0.0000 0.0004 Pass
145x (After) | 1.0005 1.0004 1.0007 1.0003 0.0002 0.0001 Pass
145x (After) | 1.0005 1.0004 1.0004 1.0004 0.0001 0.0001 Pass
X Scale Certification Mag: 145.0x Tolerance: 0.0050
Section Nominal Actual Deviation Pass/Fail
0-50mm (Before) 49,9981 49,9420 0.0561 Fail
0-50mm (Before) 49.9981 49.9410 0.0571 Fail
0-50mm (Before) 49,9981 49,9420 0.0561 Fail
0-50mm (After) 49,9981 49,9970 0.0011 Pass
0-50mm (After) 49,9981 49,9970 0.0011 Pass
0-50mm (After) 49.9981 49.9970 0.0011 Pass
Y Scale Certification Mag: 145.0x Tolerance: 0.0050
Section Nominal Actual Deviati Pass/Fail
0-50mm (Before) 49,9986 49,9890 0.0096 Fail
0-50mm (Before) 49,9986 49,9940 0.0046 Pass
0-50mm (Before) 49,9986 49,9950 0.0036 Pass
0-50mm (After) 49.9986 49.9980 0.0006 Pass
0-50mm (After) 49.9986 49,9980 0.0006 Pass
0-50mm (After) 49,9986 49,9990 0.0004 Pass

Comment No. 1
Comment No. 2

This machine has been calibrated using measurement instruments traceable to the National institute of Standards and
Technology (NIST) or to NIST acceptable intrinsic standards of measurement or derived by the ratio type of
self-calibration techniques.

This system is considered in serviceable condition unless otherwise stated on this certification.

PG T ies will not be held for the calibration status of the system due to excessive use,
mishandling, environmental conditions or other factors which may cause the calibrated item to fall out of calibration
before scheduled recalibration date.

[ Inspected By: [KJB | Customer: [ Tool i ion systems
Page 1 of 2 - Calibration of 1000-400-942 on 10/09/2020 Page 2 of 2 - Calibration of 1000-400-942 on 10/09/2020
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Calibrations - Full Linear Calibration

2. Full Linear Calibration

* Select Calibration (password PG2019 older software MJPPSK).

5 Calibration Help

@%ﬂ System Password X
Calibrate Screen
Calibrate Linear Scales Please eniter the system password: )

T ColbrowA s T MJPPSK |
Calibrate F Asis [ x|
Calibrate Microscope i
Calibrate X Axis Centerfine
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report
Encoder Settings
Microscope Settings
Tool Fixture H]
Calibration Report Configuration

-

* Manage Reticle Data and Verify: Locate the reticle serial number that is going to be used for the calibration in the
drop-down box. Contact PG 1000 if serial number is not listed.

Linear Reticle Manager X

Comet e, (IO [
5-1PA.001 ~

ods 00645-1PA.002
x 00645-1PA.003
00645-1PA.004

Y Resi 00645- 1PA.005 thes

*  Double check to make sure you have selected the correct serial number for your reticle. The serial number can be found
on the reticle glass.

REACTION Saftwase

you
1.t icroncops?  nct pine s e Ratice Manager 1o
‘Saect B ticie you arb Using of 20d 3 S 08

(=]
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Calibrations - Full Linear Calibration

* Environmental Data: The environmental data is recorded because extreme temperatures can shrink or relax

materials, which can influence sizing when micron level accuracy is expected. This data is collected and displayed on the
Calibration Report.

¢ Checking Encoder Direction: The X and Y linear scale direction needs to be recorded so that accurate offset data
can be collected. The X axis should read negative when the handwheel is turned clockwise.

X axis zeroed out X axis reads negative

The Y axis should read negative when the handwheel is turned counterclockwise.

Y axis zeroed out Y axis reads negative
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Calibrations - Full Linear Calibration

Check Reticle Squareness: The on-screen instructions in the software will walk the user through the alignment
process.

The user must go from the right side to the left side of the 50 mm line running through the middle of the concentric boxes
The reticle glass needs to be positioned correctly, so that the calibration process can be done accurately.

REACTION Callbration x

REACTION Calteaticn *®
Check Reticle Squareness Check Reticle Squareness
Hwam_ﬁpklﬁlﬂ:ﬂﬂnh@ldh Please move the X ais scale to the far left of the

Did the move reticle crosshair. Did the software crosshair
off of the reticle line?

off of the reticle line?

B B S

Th Estar ke sl push the Costnes o Yo Buoen.

If it is determined that the reticle glass needs to be adjusted, follow the on-screen instructions to reposition the glass. If unable
to position the glass correctly, consult PG 1000 support for further details.

REACTION Calibration

Adjust Reticle Squareness

Slightly loosen the four thumb screws used to hold
the reticle in place, then carefully move the jack
screw up or down to level the reticle crosshair so
the reticle crosshair will stay on the reticle
centerline. repeat the right to left movements until
it does. Does the software crosshair stay on the

The Enter key will push the Continue or Yes buttons.

 Exit alibration
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Calibrations - Full Linear Calibration

* Checking Magnification Range (if 400 model): This option is only applied to the PG1000-400 models. The
calibration requires the user to go to the highest magnification level, select continue and then go to the lowest
magnification level and select continue.

If the data is correct for the magnification range, the user may select “No"” to recalibrating the microscope. If the microscope
range fails, contact PG 1000 support for further details.

REACTION Calitvation.

Check Microscope Rangs

Your appears fo be d
Would you like 1o calibrate it now to be sure?

|n| Yo

et Caltraton. Tha Ester by ol s P Coninst o0 Fes b,

* Screen Calibration: 3-step process including Pre-Verification, Sceen Calibration and Verification

REACTION Calibration

Screen Calibration Pre-Verification

Please move the microscope so that it is pointed
at the concentric boxes on the reticle. Would you
like to check the screen calibration at specific
magnifications before calibration? You will need
to complete 3 checks before and after calibration
to create an ISO certification report.

=] =]

The Enter key will push the Continue or Yes buttons.
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Calibrations - Full Linear Calibration

o Screen Pre-Check: The pre-check is used to establish a baseline for the screen accuracy prior to calibrating. The
user must select three different magnification levels to test the accuracy of the unit. The calibration on-
screen-instructions will guide the user through the process.

If the user frequently uses three magnification levels, we suggest using those for pre-checks. If that info is unknown, we suggest

using low, medium and high magnifications.

¥ % W REACTION Calibration X

=]
: 0 IZIJ Screen Calibration Pre-Verification
Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

Low magnification

¥ X W REACTION Calibration 3

Screen Calibration Pre-Verification

Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

Medium magnification

¥ % W REACTION Calibration ®

N | Screen Calibration Pre-Verification

Please select a magnification from the drop down,
then move the microscope to that magnification.
Center, Focus and then click Continue.

High magnification

After each magnification check, the pop-up box will ask the user if they want to do another check and also reminds the user

how many checks have been completed. When performing the pre-check test, if a message pops-up stating the screen check
failed, it is OK. The user should select continue.

completed)

1 Screen Calibration Pre-Verification

Would you like to verify another magnification?
Remember, you will need to complete 3 checks to
create an ISO certification report. (2 checks

The Ester key will push the Continuse or Yes buftons.

Yes
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Calibrations - Full Linear Calibration

o Screen Calibration: A screen calibration teaches the system size at every magnification. The user
will start at the highest magnification and work their way down to the lowest magnification. When performing
the screen calibration, it is crucial that the user repeats the positioning of the software calibration box
accurately on the reticle boxes at every magnification level.

The following images depict the calibration box (white lines) and the reticle concentric boxes (black lines). Pay close attention
to the fit of the boxes, as it is crucial that the calibration box just butts up to the reticle box.

Too big Too small Correct alignment

To start the calibration, select continue. If the box size is correct, the user will select continue and move onto the next
magnification level.
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Calibrations - Full Linear Calibration

If the box size is not properly aligned, the user must select the redo button and do this manually.

Too big

Once manual mode is selected, the user must adjust the calibration box to fit properly on the reticle box by using the
keyboard arrows. Up and down arrows move the vertical spacing and left and right move the horizontal spacing. Once the
calibration box is fitted properly, select continue and progress to the next magnification level.

o Screen Verification: The verification process will guide the user through the three magnification levels that were

selected during the screen pre-check. If the calibration was done properly, the calibration box sizing will align
to the reticle box sizing. If failure occurs, the screen calibration process must be repeated.

REACTION Calibration

J1 Screen calibration Verification

Screen calibration completed successfully. Would
you like to re-check the screen calibration at the
magnifications you checked before calibration?

You will need to complete the checks to create an
ISO certification report.

| | Bt Galibration |

The Enter key will push the Continue or Yes buttons.
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Calibrations - Full Linear Calibration

¢ X axis Scale Calibration
REACTION Calibration X

Linear X Scale Pre-Verification

Use the scales to point the microscope at the X
axis calibration line. Would you like to gather
verification data on the X axis scale before
calibration? You will need to complete at least 3
checks on each axis before and after calibration to
create an ISO certification report.

No | Yes
| Exit Calibration | The Enter key will push the Continue or Yes buttons.
Al Scale calibrations should be completed at the highest magnification level. The user must be careful and attentive so that

the placement of the crosshair on each reticle hash mark is the same. The full linear calibration utilizes the horizontal number

line ranging 0 to 210 MM located 28.6 MM below the center of the concentric boxes on the reticle. The full linear calibration
requires the user to do the scale calibration in three steps.

o Pre-Verification: The user will be asked for data input for the distance desired for the first pre-check. The user
must enter the data into the calibration pop-up.

®

Please zoom to 145.0x where you can see both
e line and location labals and then center the:
aciftaarn

o0 .

REACTION Calibration X

Linear X Scale Pre-Verification

Please indicate the nominal positions where you
would like to start and end for this verification. Be
sure to look at the values printed on the reticle.

Continue

% | Exit Calibration | The Enter key will push the Continue or Yes buttons.



Calibrations - Full Linear Calibration

After this data is entered, the user must physically move the crosshairs by turning the handwheels so that they can see the first
number that was entered and the hash mark associated with it.

The user must pay attention to the positioning of the crosshairs on the hash mark on the reticle and must repeat this location

on every hash mark. Once correct position is achieved, select enter and then move to the second number and hash mark that
was entered into the pop-up and make sure that the positioning is correct.

This process must be completed two more times so that the integer intervals are in sequential order. The calibration on-
screen instructions will help guide the user through this process.

REACTION Calibration X

Linear X Scale Pre-Verification

X axis length verification complete. Would you like
to verify another length on the X axis? Remember,
you will need to complete 3 checks on each axis
before and after calibration to create an ISO
certification report. (1 checks complete)

.

| Exit Galibration | The Enter key will push the Continue or Yes buttons.
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Calibrations - Full Linear Calibration

An example of this process would be the following:

I 2.
% o
J REACTION Cabbration
Linear X Scale Pre-Verification :
Please indicate the nominal positions where you 90mm_ | 4omm ShOWII’]g
would like to start and end for this verification. Da-ta |npu-t 90|\/||\/]
Second Check Crosshair
e e Placement
» Continue
X
b 4 The Ester ey will push the Continue o Yes Bustons.
3. 4,
REACTION Calibration
Linear X Scale Pre-Verification
. X axis length verification complete. Would you like
ShOWIﬂg to verify another length on the X axis? Remember, End Second
you will need to complete 3 checks on each axis
[ 40mm before and after calibration to create an ISO Check
. certification report. (2 checks complete)
Crosshair
Placement
.
The Enter key will push the Continue or Yes buttons.
5. 6.
REACTION Calibration
Linear X Scale Pre-Verification
Please indicate the nominal positions where you | 50mm-200mm Showing
would like to start and end for this verification. .
Data Input Third [ 50mm
Check Crosshair
Placement
Starting [ 150 ] Ending [zm

‘Continue

The Enter key will push the Continue or Yes buttons.

Showing 200mm Crosshair Placement
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Calibrations - Full Linear Calibration

o Calibration:

The X axis calibration is performed at every 10mm starting from the |0MM hash mark. Please verify that your unit can reach
the 10MM mark before entering this data.

The on-screen instructions will guide the user to every |OMM interval until it reaches 210MM, which is the end of the x axis
travel.

Initial start Increments of | OMM
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Calibrations - Full Linear Calibration

The calibration software will ask the user if they can reach the 220mm and the user will select “No.” It is extremely important
that the user does not force the handwheels to reach the end points. If there is resistance to the handwheels, the user has
reached travel limit. Do not force the handwheels to reach a number.

REACTION Calibration b4

Linear Scale Calibration X

Please move the encoder so that the crosshairs
are just to the left of the 220.0mm hash mark.
Focus and reposition. Are you able to reach this
mark?

No Yes

Exit Calibration The Enter key will push the Continue or Yes buttons.

o Verification: The user will be asked to repeat the pre-check process to verify that the calibration was successful.
The user must complete this process or the calibration report will not be generated. The on-screen instructions in the
software will guide the user to each hash mark that was selected in the pre-verification process.

¥ X W REACTION Calibration %

B X
J Linear X Scale Verification
Scale calibration is complete. Would you like to
recheck the X axis scale verification distances?
You will need to do this to create an ISO
certification report.

Exit Calibration The Enter key will push the Continue or Yes buttons.

X

= (e

* Y axis Scale Calibration: All scale calibrations should be completed at the highest magnification level. The user must
be careful and attentive so that the placement of the crosshair on each reticle hash mark is the same.

REACTION Calibration x

J Linear Y Scale Pre-Verification

Use the scales to point the microscope at the Y
axis calibration line. Would you like to gather
verification data on the Y axis scale before
calibration? You will need to complete 3 checks
on each axis before and after calibration to create
an ISO certification report.

No Yes

Exit Calibration The Enter key will push the Continue or Yes buttons.
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Calibrations - Full Linear Calibration

The full linear calibration utilizes the horizontal number line ranging O to 155 MM located between the horizontal 140 and the

I 50 mm marks. The full linear calibration requires the user to do the scale calibration in three steps.

o Pre-Verification: The user will be asked for data input for the distance desired for the first pre-check.

1 B BT R

T 140 AP

it

i B

The user must enter the data into the calibration pop-up.

REACTION Calibration X

Linear Y Scale Pre-Verification

Please indicate the nominal positions where you
would like to start and end for this verification. Be
sure to look at the values printed on the reticle.

g [5 | e

Continue ‘

 Exit Calibration | The Enter key will push the Continue or Yes buttons.
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Calibrations - Full Linear Calibration

After this data is entered, the user must physically move the crosshairs by turning the handwheels so that they can see the first
number that was entered and the hash mark associated with it.

The user must pay attention to the positioning of the crosshairs on the hash mark on the reticle and must repeat this location

on every hash mark. Once correct positioning is achieved, select enter and then move to the second number and hashmark
that was entered into the pop-up and make sure the positioning is correct.

This process must be completed two more times so that the integer intervals are in sequential order. The calibration on-
screen instructions will help guide the user through this process.

REACTION Calibration X

Linear Y Scale Pre-Verification

Y axis length verification complete. Would you like
to verify another length on the Y axis? Remember,
you will need to complete 3 checks on each axis to
create an ISO certification report. (1 checks
complete)

| Exit Calibration |

88 The Enter key will push the Continue or Yes buttons.




Calibrations - Full Linear Calibration

An example of this process would be the following:

REACTION Calibration X

Linear Y Scale Pre-Verification

Please indicate the nominal positions where you
would like to start and end for this verification.

s e

Continue

The Enter key will push the Continue or Yes buttons.

REACTION Calibration

Linear Y Scale Pre-Verification

Please indicate the nominal positions where you
would like to start and end for this verification.

Starting |65 | endng [

The Enter key will push the Continue or Yes buttons.

50mm- 60mm
Data Input
Second Check

3.

Showing
60mm
Crosshair
Placement

65mm-75mm
Data Input Third
Check 3

REACTION Calibration

Linear Y Scale Pre-Verification

Y axis length verification complete. Would you like
to verify another length on the Y axis? Remember,
you will need to complete 3 checks on each axis to
create an ISO certification report. (1 checks

complete)

Exit Calibration

-

The Enter key will push the Continue or Yes buttons.

2.

Showing
50MM
Crosshair
Placement

4,

End Second
Check

Showing
65mm
Crosshair
Placement

Showing 75mm Crosshair Placement.
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Calibrations - Full Linear Calibration

o Calibration: The Y axis calibration is performed at every 5mm starting from the highest number reachable on the
reticle and then moving down until the lowest number is reached.

REACTION Calibration

Linear Scale Calibration Y

Please align the software crosshair with the Y axis
on the reticle and move to the top. You will not be
able to move all the way to the highest value. Stop

moving when you feel resistance on the encoder
wheel.

The Enter key will push the Continue or Yes buttons.

The 200 models can start at the 95MM mark and the 400 models can start at the | I5MM.

REACTION Calibration

Linear Scale Calibration Y

What was the last hash mark that you are able to
align with the crosshair?

* Exit Calibration |

The Enter key will push the Continue or Yes buttons.

Please verify that your unit can reach the value that is being inserted to the pop-up box before entering this data. The on-

screen instructions will guide the user to every 5SMM interval until it reaches the lowest hash mark possible or the end of the
Y axis travel.

Initial start Increments of 5SMM
90



Calibrations - Full Linear Calibration

The on-screen calibration instructions will ask the user if they can reach the 25mm hash mark and the user will select “No”’
It is extremely important that the user does not force the handwheels to reach the end points. If there is resistance to the
handwheels, you have reached travel limit. Do not force the handwheels to reach a number.

REACTION Calbration

Linear Scale Calibration Y

Please move the der so that the
are just below the 25.0mm hash mark. Focus and
reposition. Are you able to reach this mark?

[=] N

That Enter kory will push: the Continue or Yes buttons.

o Verification: The user will be asked to repeat the pre-check process to verify the calibration was successful. The

user must complete this process or the calibration report will not be generated. The on-screen instructions in the
software will guide the user to each hash mark that was selected in the pre-verification process.

REACTION Calibration

Linear Y Scale Verification

Would you like to recheck the Y axis scale
verification distances? You will need to do this to
create an IS0 certification report.

The Enter key will push the Continue or Yes buttons.

Once the calibration is complete, the user will be asked if they want to generate a report and then asked if they want to add
any notes to the report.

REACTION Calibration REACTION Calibration

Basic Scale Verification Y

Basic Scale Verification Y

R it A _rav e PSS s ) ( R e :
m REACTION Software X I REACTION Software

cr [o

ou a

| . Calibration 100% complete. Generating Report. | Would you like to add notes to the calibration report?
| >~ |
I Continue | I m—l

| Exit Calibration | The Enter key will push the Continue or Yes buttons. | Exit Calibration |

The Enter key will push the Continue or Yes buttons.
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The calibration report will then be displayed in a PDF format and is capable of being saved for future reference.

PG Inspection Technologies
N48 W14170 Hampton Rd
Menomonee Falls, WI 53051 USA
Ph. (262) 946-5420
www.pg1000.com

Certificate of Calibration

Company: Mfg.: | PG Inspection Technologies
Address: Model No.: | REACTION Software
City, State Zip: Serial No.: | 1000-400-942
Cal Date: | 10/13/2020 Condition: | Good
Next Cal: | On or before 10/13/2021 Operator: | BMC
Previous Cal: | 10/12/2020
All measurements in:|mm Reticle Serial No.: [00645-1PA.003
Ambient Temp.: | 70 Fahrenheit Reticle Recal Date: | 06/11/2020
Ambient Humidity: | 50% Reticle Certificaf PGI003-PG
Cali ion Type: | Linear Reticle Tolerance Complies with: [ Manufacturer's Spec
Screen Certification Crosshair Alignment: 0.000000 Tolerance: 0.0050
Mag Nominal X_| Nominal Y [ ActualX | ActualY iation X iation Y | Pass/Fail
12.5x 16.0025 16.0004 16.0047 16.0004 0.0022 0.0000 Pass
120x 2.0006 2.0005 2.0010 2.0009 0.0004 0.0004 Pass
145x 1.0001 1.0004 1.0004 1.0001 0.0003 0.0003 Pass
12.5x (After) | 16.0025 16.0004 16.0046 16.0004 0.0021 0.0000 Pass
120x (After) 2.0006 2.0005 2.0005 2.0004 0.0001 0.0001 Pass
145x (After) 1.0001 1.0004 1.0002 1.0004 0.0001 0.0000 Pass
X Scale Certification Mag: 145.0x __ Tolerance: 0.0050
Section Nominal Actual iati Pass/Fail
30-80mm (Before) 50.0003 50.0010 0.0007 Pass
90-140mm (Before) 50.0015 50.0030 0.0015 Pass
150-200mm (Before) 50.0006 50.0020 0.0014 Pass
30-80mm (After) 50.0003 50.0010 0.0007 Pass
90-140mm (After) 50.0015 50.0010 0.0005 Pass
150-200mm (After) 50.0006 50.0000 0.0006 Pass
Y Scale Certification Mag: 145.0x Tolerance: 0.0050
Section Nominal Actual iati Pass/Fail
35-45mm (Before) 10.0003 9.9880 0.0123 Fail
50-60mm (Before) 10.0005 10.0060 0.0055 Fail
65-75mm (Before) 10.0005 10.0030 0.0025 Pass
35-45mm (After) 10.0003 10.0020 0.0017 Pass
50-60mm (After) 10.0005 10.0010 0.0005 Pass
65-75mm (After) 10.0005 9.9980 0.0025 Pass

Comment No. 1:
Comment No. 2:

This machine has been calibrated using measurement instruments traceable to the National institute of Standards and
Technology (NIST) or to NIST acceptable intrinsic standards of measurement or derived by the ratio type of
self-calibration techniques.

This system is considered in serviceable condition unless otherwise stated on this certification.

PG tion T ies will not be held for the calibration status of the system due to excessive use,
mishandling, environmental conditions or other factors which may cause the calibrated item to fall out of calibration
before scheduled recalibration date.

inspected By: [BMC T
Page 1 of 2 - Calibration of 1000-400-942 on 10/13/2020

Customer: |

PG INSPECTION

Individual Calibration

Calibrations

The PG1000 can also do individual calibration on everything, but this will only be a calibration omitting the three-step process

Screen Calibration Factors

Mag X Ipx Y Ipx Mag Y Ipx Mag X /px Y Jpx.
145.0x 0.85157 0.85257 90.0x 1.31886 1.31959 40.0x 2.96658 2.96747
130.0x 0.91481 0.91608 80.0x 1.48108 1.48204 30.0x 4.20747 4.20522
125.0x 0.98789 0.98960 70.0x 1.69611 1.69663 20.0x 5.96079 5.96623
120.0x 1.08316 1.08428 60.0x 1.97595 1.97697 12.5x 10.25973 | 10.25665
110.0x 1.18905 | 1.18973 50.0x 241710 [ 241923

X Linear Scale Factors

Section Factor Section Factor Section Factor
0-10mm 1.000352 70-80mm 1.000253 140-150mm 1.000246
10-20mm 1.000185 80-90mm 1.000242 150-160mm 1.000239
20-30mm 1.000249 90-100mm 1.000260 160-170mm 1.000231
30-40mm| 1.000238 100-110mm 1.000259 170-180mm 1.000230
40-50mm 1.000231 110-120mm 1.000272 180-190mm 1.000219
50-60mm 1.000206 120-130mm 1.000237 190-200mm 1.000224
60-70mm 1.000229 130-140mm 1.000250

Y Linear Scale Factors

Section Factor Section Factor Section Factor

0-5mm 0.998602 30-35mm 0.998885 60-65mm 0.999052
5-10mm 0.998282 35-40mm 0.998977 65-70mm 0.999078
10-15mm 0.998771 40-45mm 0.999093 70-75mm 0.999050
15-20mm 0.999317 45-50mm 0.999107 75-80mm 0.999033
20-25mm 0.998944 50-55mm 0.999077 80-85mm 0.998971
25-30mm 0.998828 55-60mm 0.999039

Scale Factor Distortion Map
Scale factors are scaled to the 10th power to create visible results
m 110mm 121 m 140mm 150mm 161 m 180mm 190mm

omeTM_10mM_20mm_30mm_40mm_S0mm_60mm_70mm_80mm_90mm 10
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that the full calibration goes through. If the user does elect to do an individual calibration, the system will not

generate a report at the end of the process.

The following are the individual calibration selections that the PG utilizes that will require the PG2019 Password.

»rts | Calibration Help

e Calibrate Screen:

Full Linear Calibration
Calibrate Screen

Calibrate Linear Scales
Calibrate A Axis

Calibrate F Axis

Calibrate Microscope
Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report
Encoder Settings

Microscope Settings

Tool Fixture

Calibration Report Configuration




Calibrations - Individual Calibration

Screen Calibration: A screen calibration teaches the system size at every magnification. The user
will start at the highest magnification and work their way down to the lowest magnification. When performing
the screen calibration, it is crucial that the user repeats the positioning of the software calibration box

accurately on the reticle boxes at every magnification level.

The following images depict the calibration box (white lines) and the reticle concentric boxes (black lines). Pay close attention
to the fit of the boxes, as it is crucial that the calibration box just butts up to the reticle box.

Too big Too small Correct alignment

To start the calibration select continue. If the box size is correct, the user will select continue and move onto the next

magnification level.
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Calibrations - Individual Calibration

If the box size is not properly aligned, the user must select the redo button and do this manually.

Cacutation Archies
Search Here. £
Dute | Caltrate Screen Magnification 145.0x [7.00)
I Aoehives: Piaie wwich e magnifeation bo 145 0 (7.00
Selling on T fube), fe-Contir Ma crokshass and
retocus f necesary

= = ==

1 ot ot bt Co o .

Once manual mode is selected, the user must adjust the calibration box to fit properly on the reticle box by using the
keyboard arrows. Up and down arrows move the vertical spacing and left and right move the horizontal spacing. Once the
calibration box is fitted properly, select continue and progress to the next magnification level.

ts | Calibration Help

e Calibrate Scales:

Full Linear Calibration

Calibrate Screen

Calibrate Linear Scales

Calibrate A Axis

Calibrate F Axis

Calibrate Microscope

Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report
Encoder Settings

Microscope Settings

Tool Fixture >
Calibration Report Configuration

w
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Calibrations - Individual Calibration

I. Full Calibration Method

* X axis Scale Calibration: All scale calibrations should be completed at the highest magnification level. The full
calibration process utilizes the 50mm horizontal line located through the center of the concentric boxes on the reticle.
The 50mm line has a certified length from the outside edge of the line to the outside edge. It is important that the
user accurately place the crosshairs to get the correct results. The following describes the X scale calibration process
and the alignment of the crosshairs on the reticle.

-u

Ll
ipe JJ| Basic Scale Pre-Verification X

‘Would you like to gather verification data on the X
scale calibration? You will need to complete this
check to create an ISO cerification report.

REACTION Calibration *

i [

Thee Enter key will push the Continue or Yes bultons.

o Calibration: The user must turn the X axis handwheel to move the crosshairs to the far right of the horizontal line
which is 25 mm from the center of the concentric boxes.

Note the alignment of the crosshairs relative to the reticle.
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Calibrations - Individual Calibration

After the correct placement is made, the user must select continue and move the crosshairs 50mm to the left.

Note the alignment of the crosshairs is different on this location. The placement of the crosshair is crucial to achieve accurate
results.

96

Y axis Scale Calibration: All Scale calibrations should be completed at the highest magnification level. The full
calibration process utilizes the 50mm vertical line located through the center of the concentric boxes on the reticle.
The 50mm line has a certified length from the outside edge of the line to the outside edge. It is important that the user
accurately place the crosshairs to get the correct results. The following are the three stages of the X scale calibration
process and the alignment of the crosshairs on the reticle.

¥

diall= 13
& 4l Basic Scale Pre-Verification Y
Would you like to gather verification data on the Y

scale calibration? You will need to complete this
check to create an ISO certification report.

Ho Yes

e | Exit Calibration The Enter key will push the Continue or Yes buttons.




Calibrations - Individual Calibration

o Calibration: The user must turn the Y axis handwheel to move the crosshairs to the top of the vertical line, which
is 25 mm from center of the concentric boxes.

Note the alignment of the crosshairs relative to the reticle.

EACTION Callestion. *

Basic Scale Verification Y
mtﬁmmmmxmms

After the correct placement is made, the user must select continue and move the crosshairs down 50mm.
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Note the alignment of the crosshairs is different on this location. The placement of the crosshair is crucial to achieve accurate
results. This process must be repeated two more times to finish the calibration.

REACTION Calibrstion *

Baslc Scale Verification ¥

(Repetiion 1 of 3) Please use the Y axis scales to
mave 1o the boticm side of the S50mm box. The
crosshair should be just below the S0mm mark
cutside of the mark.

2. Full Linear Calibration Method
orts  Calibration  Help
Full Linear Calibration
Calibrate Screen
Calibrate Linear Scales
Calibrate A Axis
Calibrate F Axis
Calibrate Microscope
Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report
Encoder Settings
Microscope Settings
Tool Fixture >
Calibration Report Configuration

e

* X axis Scale Calibration: All scale calibrations should be completed at the highest magnification level. The user
must be careful and attentive so that the placement of the crosshair on each reticle hash mark is the same. The full linear
calibration utilizes the horizontal number line ranging O to 210 MM located 28.6 MM below the center of the concentric
boxes on the reticle.

REACTION Calibration X

Linear X Scale Pre-Verification

Use the scales to point the microscope at the X
axis calibration line. Would you like to gather
verification data on the X axis scale before
calibration? You will need to complete at least 3
checks on each axis before and after calibration to
create an ISO certification report.

No Yes

E-E&{Eﬂﬁﬁﬁ;ﬁ_‘_ The Enter key will push the Continue or Yes buttons.
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o Calibration:

p e B e T e
= o O R e ———— 1

The X axis calibration is performed at every |0mm starting from the |OMM hash mark.

Please verify that your unit can reach the |0MM mark before entering this data. The on-screen instructions will guide the user
to every |OMM interval until it reaches 2 10OMM which is the end of the x axis travel.

Increments of | OMM

Initial start
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Calibrations - Individual Calibration

The calibration software will ask the user if they can reach the 220mm and the user will select “No.” It is extremely important

that the user does not force the handwheels to reach the end points. If there is resistance to the handwheels, the user has
reached the travel limit. Do not force the handwheels to reach a number.

REACTION Calibration X

Linear Scale Calibration X

Please move the encoder so that the crosshairs
are just to the left of the 220.0mm hash mark.

Focus and reposition. Are you able to reach this
mark?

| Exit Calibration | The Enter key will push the Continue or Yes buttons.

Y axis Scale Calibration: All scale calibrations should be completed at the highest magnification level. The user must
be careful and attentive so that the placement of the crosshair on each reticle hash mark is the same. The full linear

calibration utilizes the horizontal number line ranging O to155 MM located between the horizontal 140 and the 150 mm
hash marks.

X W REACTION Calibration X

J Linear Y Scale Pre-Verification

Use the scales to point the microscope at the Y
axis calibration line. Would you like to gather
verification data on the Y axis scale before
calibration? You will need to complete 3 checks
on each axis before and after calibration to create
an ISO certification report.

.

The Enter key will push the Continue or Yes buttons.

Exit Calibration |

o Calibration:

REACTION Calibration

Linear Scale Calibration Y

Please align the software crosshair with the Y axis
on the reticle and move to the top. You will not be
able to move all the way to the highest value. Stop

moving when you feel resistance on the encoder
wheel.

Exit Calibration |

The Enter key will push the Continue or Yes buttons.
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Calibrations - Individual Calibration

The Y axis calibration is performed at every 5mm starting from the highest number reachable on the reticle and then moving

down until the lowest number is reached. The 200 models can start at the 95MM mark and the 400 models can start at the
[ I5MM.

REACTION Calibration

Linear Scale Calibration Y

What was the last hash mark that you are able to
align with the crosshair?

|

| Exit Calibration

The Enter key will push the Continue or Yes buttons.

Please verify that your unit can reach the value that is being inserted to the pop-up box before entering this data. The on-

screen instructions will guide the user to every S5SMM interval, until it reaches the lowest hash mark possible or the end of the
Y axis travel.

Initial start Increments of 5SMM

The on-screen calibration instructions will ask the user if they can reach the 25mm hash mark and the user will select “No.”
[t is extremely important that the user does not force the handwheels to reach the end points. If there is resistance to the
handwheels, the user has reached the travel limit. Do not force the handwheels to reach a number.

REACTION Calibration

Linear Scale Calibration Y

Please move the encoder so that the crosshairs
are just below the 25.0mm hash mark. Focus and
reposition. Are you able to reach this mark?

[~ ] [

The Enter key will push the Continue or Yes buttons.
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e Calibrate A Axis (only PG1000-400 model):

i  Calibration Help

Full Linear Calibration
Calibrate Screen

Calibrate Linear Scales
Calibrate A Axis

Calibrate F Axis

Calibrate Microscope
Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report
Encoder Settings
Microscope Settings

Tool Fixture

Calibration Report Configuration

Administrative Password X

Please enter the administrative password:

[ PG2019 |
| cancel || ok |

The “A" axis is the tool rotation relative to the microscope position. 90 degrees is perpendicular to the scope and O degrees is

parallel to the scope.

A axis at 90 degrees
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A axis at 0 degrees




Calibrations - Individual Calibration

The calibration is performed at 90 degrees and needs to be executed on high magnification. To correctly calibrate the "A” axis,

the user must set the reticle position so that the center of the concentric boxes is positioned over the center of rotation on
the base block.

PG 1000 Calibration Reticle 00645-1P

Once this achieved, the user must focus to the best image possible with only using the focus handwheel. After optimal focus

is found, the user must turn the X and Y axis handwheel so that the number line can visually be followed moving toward the
IOmm mark on the highest magnification. The user must rotate the base block so that the focus on the image is as clear as
possible. It is important that all adjustments are made by physically turning the base block and not using the focus handwheel
when aligning the base block. The user may need to repeat this process several times until optimal perpendicularity is achieved.

PG 1000 Calibration Reticle 00645-1P

Only Rotate the
BaseBlock to Bring
Reticle Into Focus
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*» Calibrate F Axis (only PG1000-400 model):

W REACTION Software vit.10.590 -- PG1000-400
File Display Settings CAD Reports Calibration Help

Calculation Archives Full Linear Calibration
Search Here. .. Calibrate Screen
Date Time Calibrate Linear Scales
¥ Archives Calibrate A Ais
. Calibrate F Asis

Calibrate Microscope
Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer
Generate Calibration Report

Encader Settings
Microscope Settings
Tool Fixture >
< Calibration Report Configuration
Scenes and Inspections - %
Scenes M X Inspections = X

A focus calibration requires the user to teach the system focal depth for sizing at every magnification. The user will start at

the highest magnification and work their way down to the lowest magnification. When performing the focus calibration, it is
crucial that the user repeats positioning of the software calibration box accurately on the reticle box at every magnification
level.

hamacety bz Srven Magnscanos 148 61
Fineon va o e ey s P o P
o e e s bon 1
o e o S i

Too big Too small Correct alignment

To start, select continue. If the box size is not properly aligned, the user must select the redo button and do this manually.
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Once manual mode is selected, the user must adjust the calibration box to properly fit on the reticle box by using the
keyboard arrows. Up and down arrows move the vertical spacing and left and right move the horizontal spacing. This process
must be completed at every magnification level.

¢ Calibrate Microscope (only PG1000-400 model):

i Calibration Help
Full Linear Calibration
Calibrate Screen
Calibrate Linear Scales
Calibrate A Auis
Calibrate F Axis
Calibrate Microscope Administrative Password
Calibrate X Axis Centerline
Calibrate Crosshair Alignment
Reset Calibration Timer | ] PG2019
Generate Calibration Report [ cancel ||
Encoder Settings
Microscope Settings
Tool Fixture >

Calibration Report Configuration

Please enter the administrative p

—_

This calibration requires the user to turn the magnification thumbwheel on the microscope to the lowest magnification level
and select continue.

REACTION Calibration

J Calibrate Microscope Encoder

Please move the microscope to the 0.58 (12.5x)
position, then click Continue.

Continue

The Enter key will push the Continue or Yes buttons.

The user must do this process at every magnification level, ensuring that the on-screen instruction match the physical
magnification level on the scope. The instructions will guide the user through every magnification level until the calibration is
complete.

‘ REACTION Calibration

Calibrate Microscope Encoder

The microscope encoder has been properly
calibrated.

The Enter key will push the Continue or Yes buttons.

113 % v
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