Waters Equipment Design Verification Report

THE SCIENCE OF WHAT'S POSSIBLE.

Report No: TE83021-EDVR Iteration No: 00 SAP No: TE0083021QX

EQUIPMENT DESIGN VERFICATION REPORT
For the HTCH GTS Test Fixture (TE83021)

PREPARED BY

Name Role Signature Date
Emma Pierce Test Validation Engineer W 3 oct 2017
REVIEWED BY
Name Role Signature Date

Matt Brule Senior Test Engineer %W ?{%\_/ 3 - T- 20l ?

APPROVED BY

ya
Name Role /.~ Signgture Date
Andre Kopoyan Senior Operations Quality Engineer %/ 4 /05-}—020/ ;Z

s

The “Prepared By" signature denotes that this document accurately describes the qualification activities.

The “Reviewed By” signature[s] denotes agreement with the description of the qualification activities.

The “Approved By" signature denotes that this document has been reviewed and approved for overall quality and
completeness.

REVISION HISTORY

Version Author Summary of change
00 Emma Pierce First document for approval
Template 730002845, Version 02 Waters Confidential

Ref. 730001835, Process Validation Procedure for Milford Site Page 1 of 4



Waters Equipment Design Verification Report

THE SCIENCE OF WHAT'S POSSIBLE."

Report No: TE83021-EDVR Iteration No: 00 SAP No: TE0083021QX

1.0 Purpose

The HTCH GTS Test Fixture (TE83021) is located in the Venture Contract Manufacturer site in Singapore. The station is
used to perform functional testing of the Active Column Heater PCB (P/N: 210000968). This test fixture is used with the
Waters Global Test System (TE82988) and supporting test software to complete the following tests:

e On-board power supply e Heater ID bits

e |-Button interface e Door switch interface

e Serial communication e Over temperature interface

e Status LED outputs e Heater A and Heater B drives

This is an automated test system; upon completion the Test Record is generated and written to the Sigmaquest data
collection system via the GTS interface.

2.0 Scope of Report

This Equipment Design Verification Report details the verification activities undertaken for the HTCH GTS Test Fixture
(TE83021) based on the requirements of TE83021-EDV_lteration 00 and the Validation Assessment Form TE83021-
260CT2017-VAF, which can be found in the TE0083021QA and TE0083021QX directories of SAP, respectively. This test
fixture is a piece of legacy equipment that has produced consistently desirable results. Upon release of P/N: 210000969 a
new test sequence was added to the capabilities of the HTCH GTS Test Fixture. This sequence has one changed test
parameter from the test sequence used for the previous revision of the same board, P/N: 210000493. Test Script EDV-02:
Fault Insertion addresses only the changed parameter. Test Script EDV-01: Functional Verification was not performed as
described in the EDV Protocol Template 730001937, Ver. 03 because the functionality of the system is being tested with
Test Script 1Q-06: Functional Verification according to the Installation Qualification Protocol 730004135, Ver. 00. Test Script
EDV-02: Fault Insertion Test was deemed necessary to prove that the change to the system will produce failing results
when testing a bad PCB.

This Equipment Design Verification Report defines the documents used to verify the HTCH GTS Test Fixture (TE83021).

3.0 Summary of Resuits - Statement of Fitness for Intended Use

The HTCH GTS Test Fixture was tested in accordance with the Equipment Design Verification for HTCH GTS Test Fixture,
TE83021-EDV_Iteration 00. All Test Scripts were performed and all objective evidence requirements have been met.

Waters now has the necessary documentation in place to ensure that the HTCH GTS Test Fixture complies with Waters'
requirements, the latest relevant quality system regulations, and cGMP practices.

Following the approval of this Verification Report, the HTCH GTS Test Fixture (TE83021) can be considered verified and fit
for qualification.

4.0 Glossary

The following definitions are used in this document:

Term Explanation
cGMP Current Good Manufacturing Practice
EDV(R) Equipment Design Verification (Report)
GTS Global Test System
HTCH High Temperature Column Heater
ID Identification
IQ(R) Installation Qualification (Report)
LED Light Emitting Diode
N/A Not Applicable
Template 730002845, Version 02 Waters Confidential
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Waters Equipment Design Verification Report

THE SCIENCE OF WHAT'S POSSIBLE."

Report No: TE83021-EDVR Iteration No: 00 SAP No: TE0083021QX

Term Explanation

P/N Part Number

PCB Printed Circuit Board

SIN Serial Number

SAP Enterprise Planning Software
TSP Test Specification and Procedure
uuT Unit Under Test

VAF Validation Assessment Form
vDC Volts Direct Current

5.0 Training

The executor of this verification is the operator of the system and has been trained to the TE83021-EDV_lteration 00 and to
the Waters GTS Operation TSP 735002109, Ver. 00. The training records are provided as Attachments 7.1 and 7.2,
respectively. The executor / operator of this EDV used a full signature in place of initials throughout the records and
therefore did not initial the training forms.

6.0 Verification Results

6.1 Test Script EDV-01: Specification and Functional Verification was not performed according to TE83021-
260CT2017-VAF.

6.2 Test Script EDV-02: Fault Insertion Test was performed according to TE83021-EDV_lteration 00. The completed
Test Script Data Sheet is provided as Attachment 7.3
6.2.1 The F4 fuse was removed from the assembly before starting the test. The test step failed, indicating the

test system correctly identified the fault. The test failure as it appeared on the user interface is provided
as Attachment 7.4 and the failing rest record as printed from the Sigmaquest database is provided as
Attachment 7.5. A supplemental test record showing the upper and lower test limits is also provided as
Attachment 7.6.

6.3 This table provides a summary of each test script as performed according to 730004135, Ver. 00 along with the
attachment location of all objective evidence. The table also indicates any deviation taken from the scripts during
qualification.

Script or Section Pass/Fail Objective Evidence Deviations
1Q-02 Pass Attachments 7.3, 7.4, 7.5,and 7.6 None

7.0 Attachments

7.1 Completed Executor Training Record: TE83021-EDV_iteration 00

7.2 Completed Operator Training Record: 735002109, Ver. 00

7.3 Completed Test Script EDV-02: Fault Insertion

7.4 Objective Evidence EDV-02: Test Failure as Displayed on the User Interface for P/N: 210000969 (220917113G)

7.5 Objective Evidence EDV-02: Failing Test Record for P/N: 210000969 (220917113G)

7.6 Objective Evidence EDV-02: Supplemental Test Record for P/N: 210000969 (220917113G)

8.0 Deviation from Test Equipment Qualification

There were no deviations generated during the execution of the TE83021-EDV_Iteration 00.
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Woaters

THE SCIENCE OF WHAT'S POSSIBLE"

Equipment Design Verification Report

Report No: TE83021-EDVR Iteration No: 00 SAP No: TE0083021QX
9.0 References
The current approved versions of the following documents are referenced within this report:
Document Number Document Title
730001937, Ver. 03 Equipment Design Verification Template
730004135, Ver. 00 Installation Qualification Protocol
735002109, Ver. 00 Waters GTS Operation TSP
735004006, Ver.00 Waters GTS Preventative Maintenance and Calibration Procedure
TE0083021QX Directory containing Installation Qualification Reports in SAP
TE83021-260CT2017-VAF | Validation Assessment Form for HTCH GTS Test Fixture (TE83021)
TE83021-EDV_Iteration 00 | Equipment Design Verification for HTCH GTS Test Fixture (TE83021)
Template 730002845, Version 02 Waters Confidential
Ref. 730001835, Process Validation Procedure for Milford Site Page 4 of 4




Woaters

THE SCIENCE DF WHAT'S POSSIBLE.

Equipment Design Verification for HTCH GTS Test Fixture

Protocol No: TEB3021-EDV

Training by:

[ _Iteration_r_\!o: 00 [ N

SAP No: TE0083021QA

TRAINING RECORD ﬁﬁc'«’
2roct 2010
. Heverion
Document No, TE3302I-EPV___ Procedure Title ’EM' prist Deyqn Vevificahon Av Nerston___ 00
BT &7y “retk Forhave
SELF SELF NIA
Printed Name Signature Date

By signing you acknowledge that you have reviewed, understand, and agree to comply with the policies and practices of

the procedure defined above.

Printed Name : Signature Inftials. ~ Date
fsoN AGR/ANI o W | et o
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>

N

Copy this Training Record Template as needed
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WOTer S Equipment Design Verification for HTCH GTS Test Fixture

THE SCIENGE OF WHAT'S POSSIBLE.”

Protocol No: TE83021-EDV | herationNo: 00 | SAPNo: TED0B3021QA |
TRAINING RECORD
Document No. 133002104 Procedure Title_\Nodevy GTS Opevation TSP Version__ 00
Training by: SELF SELF N/A
Printed Name Signature Date

By signing you acknowledge that you have reviewed, understand, and agree to comply with the policies and practices of
the procedure defined above.

Printed Name Signature Initials Date
A

AN mebA/AN | e R e

\ S sl ocr g
N
\
™~

N
&
5
\4 >
\Z
O,
\Cf
&/)
\\
\\\
Copy this Training Record Template as needed '

:'i |

{ \+evation 0o
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Wo’rers Equipment Design Verification for HTCH GTS Test Fixture

THE SCIENCE OF WHAT'S POSSIBLE.

Protocol No: TE83021-EDV | iteration No: 00 | SAP No: TEO083021QA
1 Test name: Fault Insertion Test Test Script No.: EDV-02
Equipment Number: TE83021 Equipment Name: HTCH GTS Test Fixture
Software Version: |. 0 Part Number: 210000969 Serial Number: ZZOal 17] 1-3 G]
Purpose:

To verify that the equipment will fail a UUT that does not meet the critical to quality specifications under test.

Test execution:
Perform each of the fault insertion tests below. Record the actual result of the test, whether a fault was screened, and

initial/date.

Objective evidence:
Completed Test Script Data Sheet

HE WK 4NDENL THSE (u\m) wAs PAILING  yiiEN T4 LOCATIEN
O 1 FUSE siAC neMOVED.

Heater B (43-1J3-3) . Seal LSL= 0.65 A Ok YES R pTTEN
Measurement 1 Remove fuse F4 befors | USL=0.85A \Jkigo RO 74 g ey
£ 4 starting the test Replace |———— _ S N ow.i.inhic-ate. | 11 NIPNY
Heater B (J3-2 J3-4) | the fuse after test failure. | |51 =065 A oA ! \/}: <
Measurement 1 USL=085A | B00ct ] e
L Y i 1 4 fl f‘"“ CIN"F7
| Comments: g ra- et

‘ Overall Test Conclusion: _____dPass O Fail s : _] .

: \,\_amhom )]
Template 730001937, Version 03 Waters Confidential
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Watars G156

Test Status Current Fixture:
- ﬂ g IR _,__Iz%%m“ = e JM

Door CelDoos Testin <Cutent Fie> Faid |
Over Temp Input A Call Qver Temp A Test in <Current Fie> [T R—
Over Temp Input B Call Over Temp B Test in <Current File> _
Leak Detect Input Call Leak Detect in <Current File> [
Thermuster A Call Thermister A in <Cunient File> [ ——
Thermister B Coll Thermister B in ¢Cunent Fie> Famed
TestHeaterA (121 J23) ColHeater A 121 J23]in <Cunent Fie> [ —
Test Heates A (J2:2 J2-4) Call Heater A (J2-2 J2-4)in ¢Cuirent Fiex —
TestHoater B W31 J33] Cal Hoate: B (31 J33)n <Cunent Fie» [~ ]
TestHeater B (13:2 J34) CotHeater B {13:2 33412 in <Curtent File> B

<End Group>

i Cleanup [4)

{3 Reset Load Action, Aeset Chioma Load.vi DoNot Record Resuk Pom |

I3 power off Action, Lambda All On_Off vi Pre Expression, Do Not Aecord Result [/

3 Vacuum Off Action, Vacuum Off vi Do Net Record Resut [

T3 ems power off Pass/Fail Test, Pickering Relay Contiolvi Post Action, Do Not Record Resudt [ I——

<  <EndGioup -
Select Board Test UUTs

U Hesull

4=l = i @Stn [Rehesh Y1

Expand/Collapse All Loop Indices

UUT Report
« Station ID: TE82988-3
« Serial Number: 220917113G
« Date: Monday, October 30, 2017
- Time:r H:14:-22 DM :l
Terminate All Break Terminate Exscution Logout Exit
[ waenCoposton | Rewsion. 0.0(09/200) Config Versor: Tsw0.0_Hw0.0_Piod0.0 [ oam 7

Fswd @R P weescTs | #8vDobug Depipment [ UUT Result

e L L S il L SO

ldevaton 00

Document No.: TE ¥3021- EDVR |

Attachment: __}-“ _ Page: |\ of )

o
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10/31/2017

SigmaQuest

Waters Corporation - Test Record

|| Part Number: 210000969

Operator: tester

Serial Number: 220917113G

Test System: TE82988-3

Product:

Start Time: 10/30/2017, 18:22:

End Time: 10/30/2017, 18:24:

ﬁ___

| LSL

| USL

Measurement Unit Outcome
| Button Interface PASS
Continuity J1.13 - J5.2) 0 1.428871197741 2 PASS
Continuity J1.25 - J5.1) 0 1.5164307168988 2 PASS
Onboard Voltages PASS
5VDC 4.75 5.0101456528886 5.25 PASS
3.3vDC 25 3.2847005139133 3.5 PASS
ID Bits PASS
IDO A Input PASS
ID1 A Input PASS
IDO B Input PASS
ID1 B Input PASS
Door PASS
Over Temp Input A PASS
Over Temp Input B FAIL
Leak Detect Input PASS
Leak LED 2 3.7926225797057 5 PASS
Leak Input Open PASS
Leak Input Closed PASS
Leak Input Open PASS
Thermister A PASS
Read Therm A 30000 Ohm Input 2883 2954 3008 PASS
Read Therm A 3000 Ohm Input 13824 14040 14079 PASS
Thermister B PASS
Read Therm B 30000 Ohm Input 2883 2945 3008 PASS
Read Therm B 3000 Ohm Input 13824 14037 14079 PASS
Test Heater A (J2-1 J2-3) PASS
Heater Voltage and Current 22.98GELE(>= <=) PASS
Test Heater A (J2-2 J2-4) PASS
Heater Voltage and Current 22.9925GELE(>= <=) PASS
Test Heater B (J3-1 J3-3) FAIL
Heater Voltage and Current O0GELE(>= <=) FAIL
Test Heater B (J3-2 J3-4) FAIL
Heater Voltage and Current 0GELE(>=-<=). EAIL e
\tevation DD
TES302I-EDVR
.5 \ ]

210000969 Overall Result - FAIL

Signed:

C P~

Date: 3vo0ct 2017

qulna’f“'/’( e a2y ol wWan )m/i/vteo( Ao Signg Quest Vatabase
€y 30 0c¢d 2617

END OF DATA

http://sigmaprod/sigma/UnitReportDetailFrameAction.do?unitReportD=10006654795&nodeselected=|10001579752:10006547779||




10/31/2017

Serial #:220917113G

Quantity: 1 Part Number: 210000969
Sequence Name LSL
1 210000969
1.1 I Button Interface
1.1.1 Continuity J1.13 - 35.2)

Continuity J1.13 - 35.2) 0
COMP
1.1.2 Continuity J1.25 - J5.1)
Continuity 31.25 - 35.1)
COMP
1.2 Onboard Voltages
1.2.1 5VDC
5vDC
COMP
1.2.2 3.3 VDC
3.3VDC
COMP
1.3 ID Bits
1.3.1 IDO A Input
1.3.2 ID1 A Input
1.3.3 IDO B Input
1.3.4 ID1 B Input
1.4 Door
1.5 Over Temp Input A
1.6 Over Temp Input B
1.7 Leak Detect Input
1.7.1 Leak LED
Leak LED
COMP
1.7.2 Leak Input Open
1.7.3 Leak Input Closed
1.7.4 Leak Input Open
1.8 Thermister A
1.8.1 Read Therm A 30000 Ohm Input
Read Therm A 30000 Ohm Input 2883
comP
1.8.2 Read Therm A 3000 Ohm Input
Read Therm A 3000 Ohm Input 13824
COMP
1.9 Thermister B
1.9.1 Read Therm B 30000 Ohm Input
Read Therm B 30000 Ohm Input 2883
COMP
1.9.2 Read Therm B 3000 Ohm Input
Read Therm B 3000 Ohm Input 13824
COMP
1.10 Test Heater A (J2-1 J2-3)
1.10.1 Heater Voitage and Current
1.10.1.1 MeasurementO
Measurement 0 22
COMP
1.10.1.2 Measurement 1

SigmaQuest

210000969-FAIL

Duration: 00:01:43

Measurement 1 1.75

10/30/2017, 18:22: i
|

|
Station: TE82988-3 L

Measurement

1.428871197741

GTLT(> <)

0 1.5164307168988

GTLT(> <)

4.75 5.0101456528886

GTLT(> <)

2.5 3.2847005139133

GTLT(> <)

2 3.7926225797057

GTLT(> <)

2954
GELE(>= <=)

14040
GELE(>= <=)
2945

GELE(>= <=)

14037
GELE(>= <=)

22.98
GELE(>= <=)

1.905

USL Unit Outcome

5.25

3.5

3008

14079

3008

14079

25 Volts

2.1 Amps

FAIL
PASS
PASS

PASS

PASS
PASS

PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS
FAIL
PASS
PASS

PASS
PASS
PASS
PASS
PASS

PASS

PASS
PASS

PASS

PASS
PASS
PASS

PASS

\trevathom 0D
TE$3021-ED VR
.6

T EST OPERATOR tester

Duration

00:01:43
00:00:08
00:00:00.000

00:00:00.000

00:00:05
00:00:00.000

00:00:00.000

00:00:17
00:00:04
00:00:04
00:00:04
00:00:04
00:00:01
00:00:01
00:00:02
00:00:05
00:00:00.000

00:00:00.000
00:00:00.000
00:00:00.000
00:00:02
00:00:01

00:00:01

00:00:02
00:00:01

00:00:01

00:00:01
00:00:00.000
00:00:00.000

00:00:00.000

http://sigmaprod/sigma/UnitReportDetailFrameAction.do?unitReportlD=10006654795&nodeselected=|10001579752:10006547779|
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10/31/2017 SigmaQuest

COMP GELE(>= <=)
1.11 Test Heater A (J2-2 J2-4) PASS 00:00:01
1.11.1 Heater Voltage and Current PASS 00:00:00.000
1.11.1.1 Measurement 0 PASS 00:00:00.000
Measurement 0 22 22.9925 25 Volts
COMP GELE(>= <=)
1.11.1.2 Measurement 1 PASS 00:00:00.000
Measurement 1 1.75 1.914375 2.1 Amps
COMP GELE(>= <=)
1.12 Test Heater B (J3-1 J3-3) FAIL 00:00:03
1.12.1 Heater Voltage and Current FAIL 00:00:02
1.12.1.1 Measurement O FAIL 00:00:02
Measurement 0 22 0 25 Volts
COMP GELE(>= <=)
1.12.1.2 Measurement 1 FAIL 00:00:02
Measurement 1  0.65 0 0.85 Amps
COMP GELE(>= <=)
1.13 Test Heater B (33-2 13-4) FAIL 00:00:03
1.13.1 Heater Voltage and Current FAIL 00:00:01
1.13.1.1 Measurement 0 FAIL 00:00:01
Measurement 0 22 0 25 Volts
COMP GELE(>= <=)
1.13.1.2 Measurement 1 FAIL 00:00:01
Measurement 1 0.65 0 0.85 Amps
COMP GELE(>= <=)

\+evahon 60

TETI0OLI-EDVR
106 2
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