Diagnostic Report

Thermo

SCIENTIFIC

Date & Time Monday, February 20, 2017 12:19 PM
Instrument Model TSQ Quantiva
Instrument Serial TQH-Q1-0576
Software Version 2.0.1292.15
Name Result Value Minimum Maximum Comment
Initial Startup Calibration Passed - - -
Q1 Coarse Calibration Passed - - -
Q3 Coarse Calibration Passed - - -
Q1 Autotune Passed - - -
Q3 Autotune Passed - - -
EM Gain Calibration Passed - - -
Q1 Mass and Resolution Passed - - -
Calibration
Q3 Mass and Resolution Passed - - -
Calibration
Q3 High Speed Mass and Passed - - -
Resolution Calibration
Initial Startup Calibration:
Determining correct quad polarity settings.
Selecting @ for positive Q1 Rod Polarity
Selecting 1 for negative Q1 Rod Polarity
Selecting @ for positive Q3 Rod Polarity
Selecting 1 for negative Q3 Rod Polarity
B Q1_DET_GAIN_DAC = 1328 (0)
Q1 Coarse Calibration M Q1_DET_GAIN_DAC = 1324 (0)
5
4
g
]
EB
-
L,
2
1
200 300 400 500 600 700 800 900
m/z
Q1 coarse calibration result:
Gain DAC value= 1324
m/z FWHM
180.07 1.61
506.19 1.52
995.38 1.31
Serial Number: TQH-Q1-0576 Signature:

Monday, February 20, 2017 12:19 PM
1 of 68



Diagnostic Report Thermo

SCIENTIFIC

W Q3_DET_GAIN_DAC = 1324 (0)

Q3 Coarse Calibration M Q3_DET_GAIN_DAC = 1322 (0)
35
3
825
5
22
H
3
&1s
1
05
200 300 400 500 600 700 800 900
m/z

Q3 coarse calibration result:
Gain DAC value= 1322

m/z FWHM

180.07 1.84

506.19 1.86

995.38 1.80

Target Mass Observed Mass Mass Jitter Intensity

180.07 180.30 0.14 1013389.24
506.19 505.86 0.35 2212465.89
995.38 995.01 0.33 3250801.76

SRIG_RF characterization

Calibrant mass Optimized voltage

180.30 248.18
505.86 248.18
995.01 248.18
B Previous Q1MS mass curve
SRIG_RF characterization M Previous Q3MS mass curve
; ; ; | Optimized setpoint
Mass Curve new
200
& 150
£
=]
-
8 100
50
200 400 600 800 1000 1200 1400 1600
m/z
QO0_AMP characterization
Calibrant mass Optimized voltage
Serial Number: TQH-Q1-0576 Signature:
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180.30 168.33
505.86 291.48
995.01 520.18
B Previous Q1MS mass curve
QO_AMP characterization B Previous Q3MS mass curve
| Optimized setpaint
Mass Curve new
800
700
600
Esm o
z 400
L4
@
300 4
200 "
100
200 400 600 800 1000 1200 1400 1600
m/z
Q2_AMP characterization
Calibrant mass Optimized voltage
180.30 248.07
505.86 445.73
995.01 694.71
B Previous Q1MS mass curve
Q2_AMP characterization B Previous Q3MS mass curve
| Optimized setpoint
Mass Curve new
800
700 L
600
o
gsm
-+
3 400
L4
@
300
¥
200 ///’
100 /
200 400 600 800 1000 1200 1400 1600
m/z

1: Optimize L@ Offset for QIMS and Q3MS

Serial Number: TQH-Q1-0576

Signature:
Monday, February 20, 2017 12:19 PM
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| | Previous Q1MS mass curve
LO: Link Table for Q1MS andl Previous Q3MS mass curve
| Optimized setpoint
Mass Curve candidate for Q1MS and Q3MS
8
6

.

Device setting
¥

(=]
-+

100 200 300 400 500 600 700 800 900
Mass

TIC changed 3.73 % Keep the candidate setting
2: Optimize Q@@ Offset for QIMS and Q3MS

| | Previous Q1MS mass curve
QO00_DC: Link Table for Q1MS 1 Previous Q3MS mass curve
| Optimized setpoint
Mass Curve candidate for Q1MS and Q3MS
&
6
4
g2
w0 + ' +
i
-4
6
-8
100 200 300 400 500 600 T00 800 Q00

Mass

TIC changed 0.80 % Keep the candidate setting
3: Optimize TK2 Offset for QIMS

B DAC Scan Data (TK2)

TK2 Offset: Optimize ] Best Fit
Best Voltage

18E*°

166"

146*°

£ 126"
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m
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m
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L

-40 -20 0 20 40 &0 80 100 120 140
Device setting
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Previous Q1MS mass curve
Optimized setpoint
Mass Curve candidate for Q1MS

TKZ: Link Table for Q1MS :
140
120
100

80

Device setting
MoOB oo
[STEE=T =
-

+

(=]

-20
-40

100 200 300 400 500 600 700 800 900
Mass

W 180

TK2 Offset: Optimization W 506
995

B TIC

=
=]

=
=]

=
I

=
ra

Intensity ratio (CAND/INIT)

o o o o e
| % B U= I ]
N ——

1 3 4 5 6
Calibrant Index
TIC changed 7.27 % Keep the candidate setting
4: Optimize TK1 Offset for QIMS
| | Previous Q1MS mass curve
TK1: Link Table for Q1MS ] Optimized setpaint

Mass Curve candidate for Q1MS

.

Device setting
¥
+

(=]

100 200 300 400 500 600 700 800 900
Mass

Serial Number: TQH-Q1-0576
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W 180
TK1 Offset: Optimization W 506
995
W TIC
18
16
E 14
8
E 12
-] R R R S
E
£
:

o o o o e
| % B U= I ]
N ——

1 3 4 5 6
Calibrant Index
TIC changed 3.42 % Keep the candidate setting
5: Optimize EL21 Offset for Q1MS
| | Previous Q1MS mass curve
EL21: Link Table for Q1MS ] Optimized setpaint

Mass Curve candidate for Q1MS

g
L
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=
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Device setting
' ' ' [=TY | =
5 5 Y =

100 200 300 400 500 600 700 800 900
Mass

W 180

EL21 Offset: Optimization W 506
995

W TIC

=
=]

=
=]

=
I

=
ra

Intensity ratio (CAND/INIT)

0.2

3 4
Calibrant Index

TIC changed -3.40 % Keep the candidate setting
6: Optimize Q1 DC Offset for Q1MS

Serial Number: TQH-Q1-0576 Signature:
Monday, February 20, 2017 12:19 PM
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(J1_DC: Link Table fo

| | Previous Q1MS mass curve
r Q1MS ] Optimized setpoint
Mass Curve candidate for Q1MS

8
6
&
£ 4 + 3
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g2
g
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0
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100 200 300 400 500 600 700 800 900
Mass
W 180
(31 DC Offset: Optimization W 506
995
B TIC
18
16
E 14
g
212
=4
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E
0.8
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£
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1 2 3 4 5 6
Calibrant Index
TIC changed 15.86 % Keep the candidate setting
W 180.07
Potential Surface for Q1MS W 50619
_ _ MW 99538
200
150
1]
=4}
8
S 100
50
I
.
0
20 40 60 80 100 120 140 160
Position

Serial Number: TQH-Q1-0576
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25

Normalized intensity
= ra
wn

[

0.5

Device
SRIG_RF
SRIG_RF
SRIG_RF
Q0_AMP
Q0_AMP
Q0_AMP
Q2_AMP
Q2_AMP
Q2_AMP
Lo

Lo

Lo
Q00_DC
Q0e_DC
Q@0_DC

Previous Setting

70.00
100.00
150.00
450.00
700.00
800.00
250.00
500.00
600.00
.50
.50
.50
.00
.00
.00
25.00
50.00
75.00
2.50
2.50
2.50
10.00
10.00
10.00
3.00
3.00
3.00

R R R R R R

Summary plot for Q1 AutoTune

0.5
0.1

2.9
2.7
2.5
1.6
3.1
7.7
3.9
3.7
3.5

Device index

18
18
18
33
48
18
o7
73
71
8

8

.14
.58
.58
.58
.06
.46
.35

3
7
4
5
6
2
3
6
0

Current Setting
248.
248.
248.
168.
291.
520.
248.
445,
694.

180.06
506.12
995.14

4194015.08
14780934.10
9525251.10

Calibrant mass

Optimized voltage

] TIC, NL:2
u L0 Offset
QU0 Offset
B TK2 Offset
TK1 Offset
EL21 Offset
M Q1 DC Offset

Serial Number: TQH-Q1-0576
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SRIG_RF characterization

180.06 248.18
506.12 248.18
995.14 248.18
200
2 150
2
[=]
-
2 100
50
200 400 600 800

QO0_AMP characterization

Calibrant mass Optimized voltage
180.06 212.31
506.12 265.09
995.14 520.18

QO_AMP characterization

g

Best Voltage
=
3

A

200 400 600 800

Q2_AMP characterization

Calibrant mass Optimized voltage

180.06 252.52
506.12 454.62
995.14 721.39

B Previous Q1MS mass curve
M Previous Q3MS mass curve
| Optimized setpoint

Mass Curve new

1000 1200 1400 1600
m/z

B Previous Q1MS mass curve
M Previous Q3MS mass curve
| Optimized setpaint

Mass Curve new

§

1000 1200 1400 1600
m/z

Serial Number: TQH-Q1-0576
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B Previous Q1MS mass curve

Q2_AMP characterization B Previous Q3MS mass curve

| Optimized setpaint

Mass Curve new

800

-
g

=)
3

Best Voltage
e wn
s 3

[
3

=)
=

200 400 600 800 y 1000 1200 1400 1600
m/z

1: Optimize L@ Offset for QIMS and Q3MS

| | Previous Q1MS mass curve
LO: Link Table for Q1MS andl Previous Q3MS mass curve
| Optimized setpoint

Mass Curve candidate for Q1MS and Q3MS

.

Device setting
¥

0 — t
-2
-4

100 200 300 400 00 600 700 800 900

TIC changed -3.86 % Keep the candidate setting
2: Optimize Q@@ Offset for QIMS and Q3MS

| | Previous Q1MS mass curve
QO00_DC: Link Table for Q1MS 1 Previous Q3MS mass curve
| Optimized setpoint
Mass Curve candidate for Q1MS and Q3MS
&
6
4
g2
w0 + : :
£
-4
-6
-8
100 200 300 400 500 600 T00 800 Q00
Mass

TIC changed 16.01 % Keep the candidate setting
3: Optimize TK2 Offset Q3MS for Q3MS

Serial Number: TQH-Q1-0576
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B DAC Scan Data (TK2)
TK2 Offset Q3MS: Optimize ] Best Fit
Best Voltage
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Device setting

Previous Q3MS mass curve
Optimized setpoint
Mass Curve candidate for Q3MS

|
TK2: Link Table for Q3M5 ]
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Device setting
¥
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(=]
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-20
-40

100 200 300 400 500 600 700 800 900
Mass

W 180

TK2 Offset Q3MS: Optimization W 506
995

W TIC

=
=]

=
=]

=
I

=
ra

[

Intensity ratio (CAND/INIT)
=N = =
ra B on ==}

3 4
Calibrant Index

Initial setting is already optimized. Keep the initial setting
4: Optimize TK1 Offset Q3MS for Q3MS

Serial Number: TQH-Q1-0576 Signature:
Monday, February 20, 2017 12:19 PM
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| | Previous Q3MS mass curve
TK1: Link Table for Q3MS ] Optimized setpaint
Mass Curve candidate for Q3MS

IS
+

Device setting
¥

(=]

100 200 300 400 500 600 700 800 900
Mass

W 180

TK1 Offset Q3MS: Optimization W 506
995

B TIC

=
=]

=
=]

=
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=
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[

Intensity ratio (CAND/INIT)
(== = =
ra B on ==}

3 4
Calibrant Index

TIC changed 9.69 % Keep the candidate setting
5: Optimize EL21 Offset Q3MS for Q3MS
| | Previous Q3MS mass curve

EL21: Link Table for Q3MS ] Optimized setpaint
Mass Curve candidate for Q3MS

g
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=
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Device setting
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-10
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100 200 300 400 500 600 700 800 900
Mass
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W 180

EL21 Offset Q3MS: Optimization W 506
995

W TIC

=
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=
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=
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=
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[

Intensity ratio (CAND/INIT)
(== = =
ra B on ==}

3 4
Calibrant Index

TIC changed 23.71 % Keep the candidate setting
6: Optimize EL31 Offset for Q3MS
| | Previous Q3MS mass curve

EL31: Link Table for Q3MS ] Optimized setpaint
Mass Curve candidate for Q3MS
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e
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Device setting

o (=]
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B
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EL31 Offset: Optimization W 506
995

W TIC

=
=]

=
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=
I

=
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[

Intensity ratio (CAND/INIT)
(== = =
ra B on ==}

3 4
Calibrant Index

TIC changed 9.13 % Keep the candidate setting
7: Optimize EL33 Offset for Q3MS

Serial Number: TQH-Q1-0576 Signature:
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| | Previous Q3MS mass curve
EL33: Link Table for Q3MS ] Optimized setpaint
Mass Curve candidate for Q3MS
80
60
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}.
£20
% T
b +
§°
& 20
-40
-60
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100 200 300 400 500 600 T00 800 Q00
Mass
W 180
EL33 Offset: Optimization W 506
995
W TIC
18
16
E 14
E
Z 12
=]
=
E
o 0.8
g 0.6
ﬁ &
04
0.2
1 2 3 4 5 6
Calibrant Index
TIC changed 3.70 % Keep the candidate setting
8: Optimize Q3 DC Offset for Q3MS
| | Previous Q3MS mass curve
(33_DC: Link Table for Q3MS ] Optimized setpaint
Mass Curve candidate for Q3MS
15
10
+ +
23 ;
%
§°
& s
-10
-15
100 200 300 400 500 600 T00 800 Q00
Mass
Serial Number: TQH-Q1-0576 Signature:
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Intensity ratio (CAND/INIT)
=R =T e = =
= -] o = o B

(=]
I

0.2

W 180

Q3 DC Offset: Optimization W 506
995

W TIC

3 4
Calibrant Index

TIC changed 31.92 % Keep the candidate setting

200

150

Voltage

25

Normalized intensity
= ra
wn

[

0.5

W 180.07
Potential Surface for Q3M5S W 50619

_ W 99538

| |||

20 40 60 80 100 120 140 160
Position
|| TIC, NL:2
Summary plot for Q3 AutoTune ] L0 Offset
QU0 Offset
B TK2 Offset Q3MS
TK1 Offset Q3MS
EL21 Offset Q3MS
| | EL31 Offset
|| EL33 Offset

Q3 AutoTune Summary

| Q3 DC Offset

4 5 6 7 8
Device index

Device Previous Setting Current Setting

SRIG_R 248.18
SRIG_R 248.18
SRIG_R 248.18
Q0_AMP 168.33

248.18
248.18
248.18
212.31

Serial Number:

TQH-Q1-0576

Signature:
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Q0_AMP
Q0_AMP
Q2_AMP
Q2_AMP
Q2_AMP
Lo

Lo

Lo
Q08_DC
Q08_DC
Q08_DC
TK2
TK2
TK2
TK1
TK1
TK1
EL21
EL21
EL21
EL31
EL31
EL31
EL33
EL33
EL33
Q3_DC
Q3_DC
Q3_DC

0.06

0.05

0.04

0.03

0.02

0.01

291.48
520.18
248.07
445.73
694.71
0.58

0.18

.14
.58
.58
.58
.00
.00
.00

2.50
2.50
2.50

10.
10.
10.
15.
15.
15.
20.
20.
20.

00
00
00
00
00
00
00
00
00

5.00
5.00
5.00

-25

-20

-15

265.09
520.18
252.52
454.62
721.39
0.12
0.97
0.44
-0.47
-0.47
-0.47
.27
.27
.78
.61
.55
.47
.75
12.28
9.23
2.00
2.00
6.21
2.00
11.77
29.17
7.32
6.47
5.21

O W W W N R

Electrometer Noise: -0.0 +/- 7 ADC units

-10 -5 0 5

10

15

20

Serial Number: TQH-Q1-0576
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Optimizing Q1 Isolation around 995.38

126"

993 494 995 496 ag97
m/z

| 1.0% target
Beam Attenuation for Single Ions W Q00_DC = -40.1

-0.5

-15

-25

log_10(ion fraction)
ra

-3.5

-100 -90 -80 -70 -60 -50

-40 -30 -20 -10
Deflector lens (V)

Single ions detected for Q00_DC at -40.1255

Finding the Maximum EM Voltage
CoarseMGSetting for LowGain: EM_V = -1414.78
HighGain ADC Target = 1973.19

M ADC Target = 1973

Coarse Multiplier Gain Setting u EM_V = -1583
2000
-2_ 1500
E
&
(%]
<
3 1000
<
o
]
£
500
500 1000 1500 2000 2500 3000
-Electron multiplier voltage (V)
Maximum EM_V: -1583.79
Serial Number: TQH-Q1-0576 Signature:
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Electrometer Pulse Profile

1500

1000

500

200 400 600 800 1000

Measure Gain vs Voltage
EM Voltage #P.A. Array Estimated Gain Est. Height/Gain

-1600.00  2948.00 3630911.68 0.89
-1550.00 3118.00 2574389.20 0.93
-1500.00 3304.00 1718795.64 0.97
-1450.00 3052.00 1141350.91 1.02
-1400.00 3132.00 787914 .46 1.07
-1350.00 3077.00 500403.20 1.13
-1300.00  2893.00 325411.49 1.21
W -1300
Single Ion Pulse Area Histogram
0.0025
0.002
Eo.ﬂms
¢
0.001
0.0005
0 2000 4000 6000 8000 10000 12000
Pulse Area (samples-ADC)
Serial Number: TQH-Q1-0576 Signature:

Monday, February 20, 2017 12:19 PM
18 of 68



Diagnostic Report

Thermo

SCIENTIFIC

Electron Multiplier Gain ]

EM_V=-1349
EM_V=-1516

M G = 7*exp(-8.31e-03"EM_V)

6.8

6.6

log_10(Gain)
on

5.4
5.2

-1600 -1550 -1500 1400 -1350

-1450 -
Electrom Multiplier Voltage

Gain assessment: normalized slope = -0.289075

Multiplier Gain Calibration Assessment

-1300

Estimated ion intensity (ions/s)
Y

5.8 5.9 6 6.1 6.2
Gain

posA = 5.9875217369166
posB = -0.0089927827825826
Gain=500000: posEMVoltage=-1260.1978784855

6.7587437276627
negB -0.0083062617709796
Gain=500000: negEMVoltage -1349.7680006779

negA

Calibration parameter comparison passed.

EM Gain Calibration Results

A= 6.75874

B= -0.00830626

Full Scan EM Voltage= -1349.77
SRM Scan EM Voltage= -1516.67

Q1 coarse calibration result:
Gain DAC value= 1324

m/z FWHM

180.07 1.65

506.19 1.51

995.38 1.38

6.3

Serial Number: TQH-Q1-0576
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B FWHM(Da)
B NormlInt FWHM: 0.20 transmission 51.4%

0.8

ata

=

in
+

036 038 04 042 0.44 046 048
Res. DAC

B FWHM(Da)
B NormlInt FWHM: 0.21 transmission 41.2%

0.8

034 036 038 04 042 0.44 046 048
Res. DAC

B FWHM(Da)
B NormlInt FWHM: 0.21 transmission 40.5%

07

032 034 036 038 0.4 042 0.44 046 048
Res. DAC
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180
Q1MS Errors: FWHM = 0.2 Da, Scan Rate = 250 Da/s M 506
100 ag95
50
8
£
E° =
=
I
g
-50
-100
-100 -50 0 50 100
Mass Error (mDa)
B Measured profile
180: Mass = 180.067, Target FWHM =0.2, Scan rate =250
500000
400000
_,EBCIJOOO
[
200000
100000 \
. AN
178 179 180 181 182 183
Mass
B Measured profile
506: Mass = 506.193, Target FWHM =0.2, Scan rate =250
126"
1E+5
E BE+5
[
ﬁ6E+5
4E+5
2E+5
0E+0 L /\
504 505 506 507 508 509
Mass
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B Measured profile
995: Mass = 995.383, Target FWHM =0.2, Scan rate =250

800000
700000
600000

z 500000

[
ﬁdmwo
300000

200000

100000

993 994 995 996 997 998
Mass

B FWHM(Da)
B NormlInt FWHM: 0.21 transmission 38.8%

07

0.5
Res. DAC

B FWHM(Da)
B NormlInt FWHM: 0.22 transmission 27.2%

034 036 038 04 042 0.44 046 048
Res. DAC
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B NormlInt FWHM: 0.24 transmission 20.8%

03 035 04 045
Res. DAC
M 180
Q1MS Errors: FWHM = 0.2 Da, Scan Rate = 1000 Da/s M 506
100 995
50
"
a —
£
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e
=
3
-50
-100
-100 -50 0 50 100
Mass Error (mDa)
B Measured profile
180: Mass = 180.067, Target FWHM =0.2, Scan rate =1000
400000
350000
300000
_-E‘ZSOOOO
[
£ 200000
150000
100000
50000 A
0 |
178 179 180 181 182 183
Mass
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B Measured profile

506: Mass = 506.193, Target FWHM =0.2, Scan rate =1000
700000
600000
500000
idmwo

300000

200000

100000

504 505 506 507 508 509
Mass

B Measured profile
995: Mass = 995.383, Target FWHM =0.2, Scan rate =1000

350000
300000
250000

£ 200000

150000

100000

50000

993 994 995 996 997 998
Mass

W 180

Q1MS Errors: FWHM = 0.2 Da, Scan Rate = 500 Da/s M 506
995

100

wn
(=1

LT

FWHM Error {(mDa)
[=]

un
=

-100

-100 -50 0
Mass Error (mDa)
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B Measured profile
180: Mass = 180.067, Target FWHM =0.2, Scan rate =500

450000
400000
350000
300000

"E 250000

£

£ 200000
150000

100000

A

178 179 180 181 182 183
Mass

B Measured profile
506: Mass = 506.193, Target FWHM =0.2, Scan rate =500

1E+6

BE+5

+5

Intensity

4E+5

2E+5

0E™ N

504 505 506 507 508 509

B Measured profile

995: Mass = 995.383, Target FWHM =0.2, Scan rate =500
700000
600000

500000

g 400000

Intensity

300000

200000

100000

993 994 995 996 997 998
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]

B 250
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W 1000
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Mass (Da)

]

B 250

500

W 1000
0.5
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B FWHM(Da)
B NormiInt FWHM: 1.98 transmission 78.8%
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Extra high scan rate calibration passed
System Configuration:
DevMode false
BreadboardDevMode false
SetAnalogChannelEnabled(@, false)
SetAnalogChannelEnabled(1, false)
DivertValveConfig 1
SyringePumpConfigured true
ContactClosureConfig %]
CIDGasType 0
WaitForGasFlowsToStabilize true
WaitForTemperaturesToStabilize true
DisableRunCheck false
KeepLastMethodSettings true
SetDivertValveSerialNumber("A", "1245")
SetDivertValveSerialNumber("B", "4567")
ActiveSourceType 1
InstalledSourceType 1
EnableSweepGasForNSISource true
LockMassSourceConfigured false
ETDSourceConfigured false
EnableIonGaugeCheck true
EnableVacuumCheck true
EnableTurboCheck true
EnableBoardIdentification true
EnableIonSourceIdentification true
LowConvectronGaugePressureWarning true
LowSheathGasFlowWarning true
LowAuxGasFlowWarning true
LowSweepGasFlowlWarning true
LowCollisionGasFlowWarning true
CurrentCalMix 0

Embedded System Information:

Acquisition Driver

2015-0830-0002
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Acquisition Driver

2015-0830-0002

DSP Driver 2015-0830-0002
DSP Driver 2015-0830-0002
DSP Image 02.00.046.2 20150830
DSP Image 02.00.046.2 20150830

General Purpose Linux Driver

2015-0830-0002

General Purpose Linux Driver

2015-0830-0002

Linux Kernel

2.6.35-ts-powerpc

Linux Kernel

2.6.35-ts-powerpc

PPC Image

02.00.046.02 20150830

PPC Image

02.00.046.02 20150830

PPC MAC Address

00:01:EC:00:E4:52

PPC MAC Address

00:01:EC:00:E4:52

CPU 02.00.117.0 20150429 20140207
Electrometer 02.0D.053.0 20160810 20150428
Host FPGA 02.00.117.0 20150429

LBP 02.0D.048.0 20150428 20150427
RD 02.0D.048.0 20150428 20150427
RD2 02.0D.048.0 20150428 20150427
RFA1 02.0D.048.0 20150428 20150427
RFA2 02.0D.048.0 20150428 20150427
RFC1 02.0D.048.0 20150428 20150427
RFC2 02.0D.048.0 20150428 20150427
SRC 02.0D.048.0 20150428 20150427
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