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Waters Equipment Design Verification Report

THE SCIENCE OF WHAT'S POSSIBLE.”

Report No: TE0084037-EDVR Iteration No: 01 SAP No: TE0084037QX

1.0 Purpose

The Charge Amp PCB Assembly Test Fixture (TE0084037) is located in the TE laboratory in Milford, MA. The station is
used to perform functional testing of the Charge Amp PCBs of the following part numbers: 210001164 and 210001203.
During the test, the UUT is connected and the test program on the GTS is launched. The automated test begins once the
UUT serial number has been entered and the electrical performance of the board is verified. Tests include UUT and
onboard power, initialization, NVM, voitage clamp, charge amp speed, linearity, and noise. Upon completion, a Final Test
Record is automatically generated and saved to the SigmaSure Database.

2.0 Scope of Report

This Equipment Design Verification Report details the verification activities undertaken for the Charge Amp PCB Assembly
Test Fixture (TE0084037) based on the requirements of the Validation Assessment Form TE0084037-05FEB2018-VAF
which can be found in the TE0084037QX directory of SAP and the EDV Protocol TE0084037-EDV lteration 01 which can be
found in the TEQ084037QA directory of SAP.

This Equipment Design Verification Report defines the documents used to verify the Charge Amp PCB Assembly Test
Fixture (TEO084037).
3.0 Summary of Results - Statement of Fitness for Intended Use

The Charge Amp PCB Assembly Test Fixture was tested in accordance with the TE0084037-EDV lIteration 01. All required
Test Scripts were performed, all objective evidence requirements have been met, and all deviations have been resolved.

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

Following the approval of this Verification Report, the Charge Amp PCB Assembly Test Fixture (TE0084037) can be
considered fully verified and fit for intended use.

4.0 Glossary

The following definitions are used in this document:

Term Explanation
2p5 25V
A Amps
AGND Analog Ground
CA Charge Amp
cGMP Current Good Manufacturing Practice
CHx Channel (x denotes which channel)
EDV(R) Equipment Design Verification (Report)
EDV(R) Equipment Design Verification (Report)
FS Full Scale
GELE Greater than or Equal to Less than or Equal to (comparison type in TestSequence)
GND Ground
GTS Global Test System (multifunctional generic PCB functional test system)
LEGE Less than or Equal to Greater than or Equal to (comparison type in TestSequence)
Template 730002845, Version 02 Waters Confidential
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Report No: TEO084037-EDVR Iteration No: 01 SAP No: TE0084037QX
Term Explanation
N Negative
ns Nanoseconds
NVM Non-Volatile Memory
P Positive
PCB Printed Circuit Board
PDA Photodiode Array
PIX Pixel
PSx Power Supply (x denotes which power supply)
RMT Remote
SAP Enterprise Resource Planning (ERP) software
Sat Saturated
SN Serial Number
TSP Test Specification and Procedure
ul User Interface
uuT Unit Under Test
\Y Volts
VB Voltage Bias
VCC Integrated Circuit Power Supply Voltage
VREF Reference Voltage
X Test Variable
Q Ohm
§ Section

5.0 Training

The executor of this verification is the author of TE0084037-EDV lteration 01 and is considered trained to the protocol. The
executor of this verification has been trained to the Waters GTS Operation TSP 735002109, Ver. 00 and to the 210001203
Output Specification 721015389, Ver. 00 and has been given hands on GTS training by the system owner. The training
records are provided as Attachment 7.1

6.0 Verification Results

6.1 Test Script EDV-01: Specification and Functional Verification and Test Script EDV-02: Fault Insertion were not
performed as part of this verification because P/N: 210001164 is not being changed.
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Report No: TEO084037-EDVR Iteration No: 01 SAP No: TE0084037QX

6.2 Test Script EDV-03: Specification and Functional Verification was performed according to TE0084037-EDV
Iteration 01. The completed Test Script Data Sheet is provided as Attachment 7.2.

6.2.1 It was verified that testing a known good unit of Part #210001203 resulted in the test system identifying the
unit as passing. This test was performed using the Charge Amp PCB Assembly Test Fixture (TE0084037)
on the GTS platform (TE82988-1). The passing test record printed from the SigmaSure Database has
been provided as Attachment 7.3.

6.3 Test Script EDV-04: Fault Insertion Test was performed according to TE0084037-EDV lIteration 01. The
completed Test Script Data Sheet is provided as Attachment 7.4.

6.3.1 Test UUT Power (Measure PS1 (+5) Voltage)

A 2 Q resistor was connected across the VCC and GND test points before starting the test. The test step
failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

[Numenc e G ]
= [ e v aaes |
e

Limits:
e e < o |
[T e e

Low:

High:
Comp:
Module Time:

6.3.2 Test UUT Power (Measure PS1 (+5) Current)

A 16 Q resistor was connected across the VCC and GND test points before starting the test. The test step
failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

[[Numeric:
([units:
|Limits:
[ Cow:
High:
Comp:
Module Time:
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6.3.3 Test UUT Power (Measure PS3 (-15) Voltage)

A 25 Q resistor was connected across the N15V and AGND test points before starting the test. The test
step failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

([Numeric:
[lunits:
Limits:

Low:

High:
Comp:
Module Time:

6.3.4 Test UUT Power (Measure PS3 (-15) Current)

A 200 Q resistor was connected across the N15V and AGND test points before starting the test. The test
step failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

|Status: . "'——‘—l

[[Numeric:
([Units:
Limits:

Low:

High:
Comp:
Module Time:

6.3.5 Test UUT Power (Measure PS4 (+15) Voltage)

A 25 Q resistor was connected across the P15V and AGND test points before starting the test. The test
step failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

— e ]

{[Numeric:
flunits:
[Limits:
Low:
High:
Comp:
Module Time:
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6.3.6 Test UUT Power (Measure PS4 (+15) Current)

A 200 Q resistor was connected across the P15V and AGND test points before starting the test. The test
step failed, indicating the test system correctly identified the fault. A screen capture of the failing result is
shown below:

{Numeric:
[[units:
Limits:
Low:
High:
Ccomp:
Module Time:

6.3.7 Test Onboard Power (Test 14A)

The 14A probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

Status:
|INumenc:
[iunits:
Limits:
Low:
High:
Ccomp:
lIModule Time:

6.3.8 Test Onboard Power (Test N14A)

The N14A probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

(Numeric:
[[nits:
Limits:
Low:
High:
Comp:
Module Time:
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6.3.9 Test Onboard Power (Test 5A)

The 5A probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

Status:

[INumeric:
[lunits:
Limits:
Low:
High:
Comp:
Module Time:

6.3.10 Test Onboard Power (Test N5A)

The N5A probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

I[Numeric:
[units:
Limits:
Low:
High:
Comp:
Module Time:

6.3.11 Test Onboard Power (Test PDA_VB)

Pin 8 in the PDA socket was removed before starting the test. The test step failed, indicating the test
system correctly identified the fault. A screen capture of the failing results is shown below:

istatus B |

[INumeric:
{[Units:
Limits:
Low:
High:
|Comp:
|[Module Time:
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6.3.12 Test Onboard Power (Test VREF_2p5)

The VREF_2p5 probe was removed before starting the test. The test step failed, indicating the test
system correctly identified the fault. A screen capture of the failing results is shown below:

Status:
[Numeric:
(lunits:
Limits:
Low:
High:
Comp:
&Module Time:

6.3.13 Test Onboard Power (Test PDA_5A)

Pin 4 in the PDA socket was removed before starting the test. The test step failed, indicating the test
system correctly identified the fault. A screen capture of the failing results is shown below:

[INumeric:
[lunits:
Limits:
Low:
High:
Comp:
Module Time:

6.3.14 Test Onboard Power (Test RMT3.3)

The RMT3.3 probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

[INumeric:
[lunits:
Limits:
Low:
High:
Caomp:
Module Time:
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6.3.15 Test Onboard Power (Test VCC3.3)

The VCC3.3 probe was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:

]Status :

[(Numeric:
[[units:
Limits:
Low:
High:
Comp:
Module Time:

6.3.16 Test Over Voltage Clamp (Set Input Voltage)
The CH1 cable was disconnected from the GTS scope before starting the test. The test step failed,
indicating the test system correctly identified the fault. A screen capture of the failing results is shown
below:

[Status: R |

[[Module Time: ]

6.3.17 Test Over Voltage Clamp (Test Clamp Pulse Width)

A breakpoint was inserted at the “Test V_Sat Pulse Width” step in the “Clamping” sequence. When the
test reached the breakpoint the CH1 cable was disconnected from the GTS scope and the system was
triggered using the “Force Trigger” button on the scope before continuing the test. The test step failed,
indicating the test system correctly identified the fault. A screen capture of the failing results is shown

below:

IStatus:

(Numeric:
[lunits:
Limits:
Low:
High:
Comp:
Module Time:
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6.3.18 Test Over Voltage Clamp (Test P_PDA Peak Voltage)

The CH2 cable was disconnected from the GTS scope before starting the test. The test step failed,
indicating the test system correctly identified the fault. A screen capture of the failing results is shown
below:

Status:

[[Numeric:

([units:
Limits:

Low:

High:
Comp:
Module Time:

6.3.19 Test Charge Amp Speed (Signal Rise Time)

A breakpoint was inserted at the “Cfg TDS CH2 Speed” step in the “Charge Amp Speed” sequence (refer
to § 8.1). When the test reached the breakpoint the CH2 cable was disconnected from the GTS scope
and the system was triggered using the “Force Trigger” button on the front of the scope before continuing
the test. The test step failed, indicating the test system correctly identified the fault. A screen capture of
the failing results is shown below:

Status:
I[Numeric;
{[units:
Limits:

Low:

High:
Comp:
Module Time:

6.3.20 Test Linearity (Slope)

The run modes for the "Test Over-Voltage” and "Test Charge Amp Speed” steps were set to “skip” and pin
9 in the PDA socket was removed before starting the test. The test step failed, indicating the test system
correctly identified the fault. A screen capture of the failing results is shown below:
T TS s S et SRS - -~ - e e e U
([Numeric:
Limits:
Low:
High:
Caomp:
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6.3.21 Test Noise (Fixed Noise)

The run mode of the “Vacuum Off” step in the “Fixed Noise” sequence (refer to § 8.1) was set to “skip”
before starting the test. The test step failed, indicating the test system correctly identified the fauit. A
screen capture of the failing results is shown below:

Status:
([Numeric:
Limits:

Low:

High:
Comp:
Module Time:

6.3.22 Test NVM (Test NVM)

A breakpoint was inserted at the “Test NVM” step in the main sequence. When the test reached the
breakpoint the ribbon cable on the test fixture was removed and the test sequence was continued. The
test step failed, indicating the test system correctly identified the fault. A screen capture of the failing
results is shown below:

Status:

Module Time:

6.4 This table provides a summary of each test script as performed according to TE0084037-EDV lteration 01 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
EDV-01 Pass Attachments 7.2 and 7.3 None
EDV-02 Pass Attachment 7.4 Two: see § 8.0

7.0 Attachments

7.1 Completed Executor Training Record

7.2 Completed Test Script EDV-01: Specification and Functional Verification

7.3 Objective Evidence EDV-01: Passing Test Record for P/N: 210001203 (S/N: 261217023M)
7.4 Completed Test Script EDV-02: Fault Insertion

8.0 Deviation from Test Equipment Qualification
There were two deviations generated during the execution of the TE0084037-EDYV Iteration 01.

8.1 Description: The test step and test sequence names listed in Step 4.1 of Test Script EDV-04: Fault Insertion are
incorrect. The fault insertion method should be;

Insert a breakpoint at the “Cfg TDS CH2 Speed” step in the “Charge Amp Speed” test sequence. When
the test reaches the breakpoint disconnect the scope CH2 cable, push the “Force Trigger” button on the
front panel of the scope, then continue.

Template 730002845, Version 02 Waters Confidential
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8.1.1 Proposed Corrective Action: This deviation is the result of a protocol error. No corrective action was

necessary.

8.1.2 Resolution: The fault insertion was completed as described in § 6.3.19 of this report. The EDV Protocol
will be updated to correct this error.

8.2 Description: The test sequence name listed in Step 6.1 of Test Script EDV-04: Fault Insertion is incorrect. The
fault insertion method should be:

Change the “Vacuum Off” run mode to “Skip” in the “Fixed Noise” sequence before starting the test.

8.2.1 Proposed Corrective Action: This deviation is the result of a protocol error. No corrective action was

necessary.

8.2.2 Resolution: The fault insertion was completed as described in § 6.3.21 of this report. The EDV Protocol
will be updated to correct this error.

9.0 References

The current approved versions of the following documents are referenced within this report:

Document Number

Document Title

TE0084037-05FEB2018-VAF

Validation Assessment Form for P/N: 210001203 Add

TEO084037-Memo_lteration 01

Traceability Matrix for Charge Amp PCB Assembly Test Fixture

TEQ084037-EDV_Iteration 01

Equipment Design Verification for the Charge Amp PCB Assembly Test Fixture

721015389 210001203 Output Specification
721014067 210001164 Output Specification
730002845 Validation Report Template

735002109, Ver. 00

Waters GTS Operation TSP

735004006, Ver. 00

Waters GTS Preventative Maintenance and Calibration Procedure

Template 730002845, Version 02
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FORM

Title: individual Training Form

Document No: 730002657 Version No: 00 Page 1 of 1
Training Type: | Verbal Hands-on Training
Name: | Fvihva Pievee Em?Iquyee 3491
Date of Training | |5 Sept 2017
Comments:
NA
Document Number Title Rev. #

735002109 Waters GTS Operation TSP 00
F24BH446T- fmfmg 210001164 Output Specification 01

“1710\H 01 _€ELP 26 0ch 10

N/A Hands on GTS Training N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

WV Test Vahiolation Eml,mw/ 2( 0Ct+ 2017

Employee’s Signature Title Date
M — e, Jes? Ergneer 26 0 200>

Trainer's Signature Title v Date

! Without preceding “90”

Document No.: TERRRHPY3T-EDYR
lteration No.: __@1______
Attachment: __1.1  Page: | of 2

Waters Confidential
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THE SCIENCE OF WHAT'S POSSIBLE.™ Title: individual Training Form

Document No: 730002657 Version No: 00 Page 1 of 1

Training Type: | Read and Understood
Name: | Emma Pierce Em%gyee 034916
Date of Training | 14 March 2018
Comments: | N/A
Document Number Title Rev. #
721015389 210001203 Output Specification 00
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
a/‘-—-—W “Teit Volidadon Eveyjnesr 14 Maveh 281y
v
Employee’'s Signature Title Date
< N/'4 Ye £ "'Yobimim
W

Trainer's Signature Title Date

Document No.. TE@@$419377 - FPVR

lteration No.. _ @}
Attachment: _ 1.t Page: ¢ of Z_

! Without preceding “90”

Waters Confidential Template 730001104 V01

It is the User's responsibility to verify they are using the current released version



Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Equipment Design

Verification

Report No: TE0084037-EDV

iteration No: 01

SAP No: TEO084037QA

Test Name: Specification and Functional Verification

Test Script No.: EDV-03

Equipment Number: TE0084037

Equipment Name: Charge Amp PCB Assembly Test Fixture

Software Version: A

Part Number: 210001203

Serial Number: 2 1217923M

Purpose:

To ensure that obtained results that are within specification are measured/reported as such by the system. To ensure that
critical to quality specifications are properly implemented for test.

Test execution:

Perform the Test Script steps in order to verify system specifications and functionality.

Run the equipment until completion. Verify that all acceptance criteria listed below are met and documented on the Final

Test Record.
Objective evidence:

Completed Test Script Data Sheet

Copy of the Final Test record(s) for each UUT

Description Specification Acceptance Criteria Actual Result Pass / Fail Initial & Date

1. Test Fixture ID PASS PASS Tous «@ww 14 mav 291y

1.1. Test Fixture 1D 4 4 Pany P 11 Mav 2@y

2. Fixture Down Detect PASS PASS Poury e i Mar 2813

3. Test UUT Power PASS PASS Poss EP K Mar 291p
LSL: 48V

3.1. Measure PS1 (+5) Voltage USL: 5.2V SV Poury €L I Mar zdly
LSL: 0.8 A =

3.2. Measure PS1 (+5) Current USL: 1.2 A 2.4 A (2% €ep lH Mav 261y
LSL: 147V =~

3.3. Measure PS3 (-15) Voltage USL: 15.3 V (5.995 V Posg €ep 14 Mar 28 8

3.4. Measure PS3 (-15) Current s 00 Q.85 A Pess 14 Mav 2818

= USL: 0.1A : gep
3.5. Measure PS4 (+15) Voltage ety 15092 V Pord  |eap 1t mar 2oig
3.6. Measure PS4 (+15) Current L ()2 J.9bA A Pod L 19 Mar zeig
i USL: 0.1 A ’

4. Report Text PASS PASY Por ey 14 mav 29)¥

4.1. Report Text Unprogrammed Unypvog vamanned Powrd E-x 1 Mav 291%

5. Write Flash Memory PASS PASS T €LP |4 Mar 29%

6. Test UUT Power PASS PAS TovsAt €ep 14 Mav 2a13
LSL: 4.8V

6.1. Measure PS1 (+5) Voltage USL: 5.2 V SV Pours eep M Mav zeny

6.2. Measure PS1 (+5) Current bgl“_ ?g": J. 1% A Pond €LP {4 Mav 2u1y

Template 730001937, Version 03

Ref. 730001835, Process Validation Procedure for Milford Site  pocument No.: ,‘[_‘Eﬁ@jﬁﬁi‘l_‘_@!ﬂ

iteration No.: _

Attachment: _1-2
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Iteration No: 01

SAP No: TEO084037QA

LSL: 14.7V

6.3. Measure PS3 (-15) Voltage USL: 15.3 V 1. 995 V Posd ExP I Mav 20/
6.4. Measure PS3 (-15) Current LSLAOA J.254 Pas)) 4 Mav 281
S USL: 0.1 A : e
LSL: 14.7 V
6.5. Measure PS4 (+15) Voltage USL: 15.3 V |S. pe2V Pasi €4 14 Mav 2d1Y
6.6. Measure PS4 (+15) Current LSS B/ T IS5 A gep | Mav 281y
= USL: 0.1 A ' Pom
7. Initialize PASS PASS Pour) €Ly 14 Mav 2o1®
8. Test Onboard Power Supplies PASS PASS Pass EUP 1 Mav 201§
LSL: 13.8V 13.432%71577 V 14 Mav 26
8.1. Test 14A USL: 142V Pour) Ex¥ |14 Mav 2aiy
LSL: -14.2V
- v
8.2. Test N14A USL: -13.8 V 13973195305 Pand ce@ K Mav 28ig
LSL: 4.8V Vv 29)%
8.3. Test 5A USL: 5.1V 5. 1522946 Pors Eep 14 Mav
LSL:-5.1V
8.4. Test NSA USL: -4 8V -5.233734571 Vv Pary eep 4 Mav 2973
LSL: 1.998 V o
8.5. Test PDA_VB USL: 2.002 V L.aa9, W2is v rond £ep |4 Mav zory
8.6. Test VREF_2p5 LSL22 20499649043 V | Pass  |€2pP 14 Mav 2er
USL: 2.6V
8.7. Test PDA_SA LELE AN So1SL3ASeH ¥ | Pasd | exp 1 Mav 2893
USL: 5.1V
LSL: 3.2V 2019
8.8. Test RMT3.3 USL: 34V 3.12135 2919 V Pasrd €er q Mav
8.9. Test VCC3.3 USL: 34V 3374488156 V Povas cep A g
9. Test Over-Voltage Clamp PASS PASS Pors €er 1Y Mar zo1®
% LSL: -1.83V
9.1. Test Input Clamping Voltage USL: -1.13 V -1.5V Yans €L M Mav 20/8
9.2. Test V_Sat Pulse Width Ll (62 155 49 4915 n Poas) €ep 4 Mav 2013
i - USL: 56.2 ns : 3
9.3. Test P_PDA Peak Voltage LSL: 4.096 V LMTNTLS V Tars | eep ki Mav 2oty
USL: 45V
10. Test Charge Amp Speed PASS PASS Paar €R¥ |11 Mav 20)%
10.1. Signal Rise Time USL: 150 ns Ap. \H1T Pas) €eep 14 Moav 263

Template 730001937, Version 03

Ref. 730001835, Process Validation Procedure for Milford Site

Document No.: TEQPT4P3] -EDVR

teration No.: __@1

Attachment: _1-T Page:
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11. Test Linearity PASS PASS P TP 1Y Mav 2918
o 0

11.1. Linearity %FS ll-JSSLL 882 o//::::g -2.023 03115 1 FS Pash €oX 1Y Mav 2018
11.2. Slope bg'[ '_i;ggg S .L159523% ) Pouvs Eue 14l Mav 291y
12. Test Noise PASS PASS Yo TP A Mavzeng
12.1. Fixed Noise bgtz; 1. P55 TTE Pord | Eer U Mar zOg
12.2. Charge Injection ll.-ngl-_ 12%?%% 13238, 34487171949 Povs gop I Mar 2813
12.3. Dark Current bssli_"ggg -2 . |@ A1H359 Pouy err 1Y Mav 2d g
13. Write Flash Memory PASS PAs) PoN) el ¥ Mav 2813
14. Test NVM PASS TPAYS Pan) X Y Mar oy
Comments:

TSLPass

Overall Test Conclusion: O Fail

Template 730001937, Version 03
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3/14/2018

Operator: administrator

Test System: TE82988-1

Serial Number: 261217023M

SigmaQuest

Product:

Waters Corporation - Test Record

et —————
Part Number: 210001203 Rev A

Start Time: 03/14/2018, 11:27:34

End Time: 03/14/2018, 11:30:21

\_______ i

Name LSL Measurement USL Unit Outcome
Test Fixture ID NaN 4 PASS
Fixture Down Detect PASS
Test UUT Power PASS
Measure PS1 (+5V) Voltage 48 5 5.2 \ PASS
Measure PS1 (+5V) Current 0.8 0.944 1.2 A PASS
Measure PS3 (-15V) Voltage 147 15.005 15.3 \ PASS
Measure PS3 (-15V) Current 0 0.05 0.1 A PASS
Measure PS4 (+15V) Voltage 14.7 15.002 15.3 \ PASS
Measure PS4 (+15V) Current 0 0.064 0.1 A PASS
Report Text Unprogrammed PASS
Write Flash Memory PASS
Disable UUT Power DONE
Test UUT Power PASS
Measure PS1 (+5V) Voltage 48 5 5.2 \) PASS
Measure PS1 (+5V) Current 0.8 0.918 1.2 A PASS
Measure PS3 (-15V) Voitage 14.7 15.005 15.3 \ PASS
Measure PS3 (-15V) Current 0 0.05 0.1 A PASS
Measure PS4 (+15V) Voltage 147 15.002 15.3 \ PASS
Measure PS4 (+15V) Current 0 0.065 0.1 A PASS
Initialize PASS
Test Onboard Power Supplies PASS
Test 14A 13.8 13.932871577 14.2 \ PASS
Test N14A -14.2 -13.978155865 -13.8 A PASS
Test 5A 4.8 5.015622946 5.1 \ PASS
Test NSA -5.1 -5.033734571 4.8 v PASS
Test PDA_VB 1.998 1.999611215 2.002 \' PASS
Test VREF_2p5 24 2.499649048 2.6 \ PASS
Test PDA_5A 4.8 5.015639564 5.1 \ PASS
Test RMT3.3 3.2 3.286850919 3.4 \ PASS
Test VCC3.3 3.2 3.374480156 3.4 v PASS
Set Offset Register DONE
Test Over-Voltage Clamp PASS
Test Input Clamping Voltage -1.83 -1.5 -1.13 \ PASS
Test V_Sat Pulse Width 6.2 40.49075 56.2 ns PASS
Test P_PDA Peak Voltage 4.096 4.271065 4.5 \ PASS
Test Charge Amp Speed PASS
Signal Rise Time 30 96.14155 150 ns PASS
Test Linearity PASS
Linearity %FS -0.05 -0.003663775 0.05 % FS PASS
Slope -54000 -51487.615952381 -49000 PASS
Test Noise PASS
Vacuum Off DONE
Fixed Noise 2 3.605516758 7 PASS
Charge Injection 12700 18284.394871795 23100 PASS
Dark Current -500 -3.10974359 500 PASS
Write Flash Memory PASS
Test NVM PASS

210001203 Rev A Overall Result - PASS

Document No.: TE@BZLBIT - EPVR

lteration No.:
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Signhed:

& 0P~

@ate: 4 Maveh 2019

S‘ljv\q‘l-wrf motitared vecorsl Wan prin-}e,! Famm Yiﬁwm Quest+ Databajpe ey 14 Mavzely

END OF DATA

http://sigmaprod/sigma/UnitReportDetailFrameAction.do?unitReportiD=10014995676&nodeselected=|10001579752:100118347586||
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Woaters

THE SCIENCE OF WHAT'S POSSIBLE.

Equipment Design Verification

Report No: TEO084037-EDV

Iteration No: 01

SAP No: TE0084037QA

Test Name: Fault Insertion Test

Test Script No.: EDV-04

Equipment Number: TE0084037

Equipment Name: Charge Amp PCB Assembly Test Fixture

Software Version: A

Part Number: 210001203

Serial Number: 241211923

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. After each Fault Insertion Method, reverse or remove the physical means of the failure before continuing with

the next test.

Objective evidence:

Completed Test Script Data Sheet
Screenshot of equipment software Ul showing failure

. : Expected Fault -
Requirement Fault Insertion Method Result Actual Results Screened? Initial & Date
1. Test UUT Power FAIL Faites] =4 €ep 14 May zoiy
Connect a 2Q) resistor across the .
1.1. Measure PS1 VCC and GND test points before Fail Farite \ed e Y Mav 207y
(Eo)velage starting test. 3.\a4 v
Connect a 16Q resistor across Foiled
1.2. Measure PS1 - ;
the VCC and GND test points Fail ‘4 {
o) (elermiEis before starting test. l.221 A W er i
Connect a 25Q resistor across Foiilesd 5
1'3'(_1;”5‘5)3\%:;':: 3 the N15V and AGND test points Fail y-21 eLp 14 Mavzory
g before starting test. .24 v
Connect a 200Q resistor across Failes]
14 Measure PS3 | the N15V and AGND test points Fail N |eep i ma zory
(ISUCHIEn before starting test. 2120 A
Connect a 25Q resistor across Foilesd
15, easire PS4 | the P15V and AGND test points Fail Ve lery 14 Mav zory
(RoNvoltage before starting test. 3.534 V
Connect a 200Q resistor across Failes]
1.6 Measire PS4 | the P15V and AGND test points Fail Ner e M marzors
(§-40ke) i before starting test. Jd.11p A
2. Test Onboard Power Supplies FAIL Failes N-e1 CLP |14 Mav 2oy
Remove the 14A probe before ¥ Foitesd
2.1. Test 14A starting test. Fail e \ 24 EF 14 Mav 2013
Remove the N14A probe before . TaiteA
2.2. Test N14A - Fail 4
starting test. -3.00159 61 V N Y (U Mav 2917
Remove the 5A probe before : Forited
2.3. Test 5A starting test. Fail LY, N-24 Ly Y mav 2oy
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Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

Equipment Design Verification

Report No: TEO084037-EDV

Iteration No: 01

SAP No: TE0084037QA

Remove the N5A probe before . TFouited
2.4. Test N5A starting test. Fail S 24 €LY 14 Mav 2o/ g
Remove pin 8 in the PDA socket . Toritesd
2.5. Test PDA_VB before starting test. Fail -9. 902115245V 2 g W Mavzery
2.6. Test Remove the VREF_2p5 probe : Foiled
VREF_2p5 before starting test. el —gop2p32511v| Y¥ ep 14 May 21y
Remove pin 4 in the PDA socket ! Faitesd
2.7.TestPDA_SA |\ e o startin g test Fail 220132371 V Y4 el 1Y Mav2d ¥
Remove the RMT3.3 probe ; Foui ted
2.8 esHRMTS.2 before starting test. g -2.221736311 V i e 14 Mav 2ory
Remove the VCC3.3 probe before ; Failedd
2.9. Test VCC3.3 starting test Fail ~Z.0F s 113 V N4 LY (U Mav 221y
3. Test Over-Voltage Clamp FAIL T oilead N4 EoP 14 Mav 201§
3.1. Set Input Disconnect the scope CH1 cable . _
Voltage before starting test. el Failes 24 €ep \1 Mavzory
Insert a breakpoint at the “Test
V_Sat Pulse Width" step in the
“Clamping” test sequence. When Touibesd
3.2. Test Clamp the test reaches the breakpoint Fail \-24 Eof 14 Mav Zgis
Pulse Width disconnect the scope CH1 cable, H . 3HqLIny
push the “Force Trigger” button
on the front panel of the scope,
then continue.
3.3. Test P_PDA Disconnect the scope CH2 cable ’ Failedd
Peak Voltage before starting test. gall 2. 1212107 V Y44 gep 14 Mav 281y
4. Test Charge Amp Speed FAIL Fouledd N4 ey \Y Mavzaly
Insert a breakpoint at the “Charge
Amp Speed” step in the “Charge”
test sequence. When the test R
4.1. Signal Rise reaches the breakpoint Fail Foided yes £2P 11 May 2013
Time disconnect the scope CH2 cable, 4976, 9 N3
push the “Force Trigger” button ’
on the front panel of the scope,
then continue.
5. Test Linearity FAIL Fou ke y-e4 €Y 14 Mav 2¢ 13
Change the “Test Over-Voltage
Clamp” and “Test Charge Amp Foui Leo]
n [} He -e
5.1. Slope Speed” run modes to “Skip” in the Fail o Y24 eop Y Mav 2ag
main sequence and remove pin 9 -2.9L3¥pas
in the PDA socket before starting
test.
Template 730001937, Version 03 Document No.: TE@RFH@37-EPVR  Waters Confidential
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Waters Equipment Design Verification

THE SCIENCE OF WHAT'S POSSIBLE."

Report No: TEO084037-EDV lteration No: 01 SAP No: TE0084037QA
6. Test Noise FAIL Taitesl Y21 € \Y Mar 29y
Change the “Vacuum Off" run FaileAAd
6.1. Fixed Noise mode to “Skip” in the “Test Noise” Fail Y24 e Y Mav ey
sequence before starting the test. .45 0855699
7. Test NVM FAIL Tatitesl Y4 P 1 Mav 2oy

Insert breakpoint at the “Test
NVM"” step in the main sequence. .
7.1. Test NVM When the test reaches the | Fai Taui leod Yeq  |SHF 14 MarzeE

breakpoint disconnect the ribbon
cable and continue.

Comments:

Tt det Sep noume - T4 Shoulal e C-cj TOS (HZ Speed™ wireas! of

"tharoe Amp Speed" aned T Yyt leauence nanu Shoulol be "Chavoy Amp Specol™
W3lead of "thavep™ Thaa U a protocel eviav,

The teyt Seauence hame in Sle.] Shoulel bt “Fixed Noite® WMieaol of

"Test Noise
™MV 8 a priocl eviny.,
e P
1A\ Mav 2o g
Overall Test Conclusion: N Pass O Fail
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