
10A

21                                         Readback and multiplexer

1600V rule 16mm creepage to all nets or 5.6mm when coated.

1600V

500V

400V
300V

Voltage Clearance Rule

PN500V

7A
5A

Fused Current Rule

1.5A
3A

2.5A
1.1A

Resetable Fuse Current Rule

250mA
500mA

22A

Current Limited Current Rule

Page                                     Function
1                                           Index and trace Keys
2                                           Low Volttage Power Supply and power Control
3                                           HT/ RF Generator Supply, Voltage Reference and 5VANA
4                                           HT Source Supply
5                                           RF Generator, Mass & Correction DAC
6                                           R.F Generator D.C Output
7                                           RF Generator DDS/Power Amp
8                                           Lens Stack Bottom
9                                           Lens Stack Top
10                                         Lens Stack Development & Pre-filter
11                                         Source Interface Heaters & Valves. Hardware Interlock
12                                         Interlock
13                                         Ion Guide RF Generator
14                                         Turbo/Vacuum Interface
15                                         Headamp
16                                         Detector PSU/Pressure Sensor/Leak Detector Interface

22                                         User Events

20                                         FPGA and Debug Header
19                                         House Keeping Microcontroller and programming interface
18                                         Com Express Coms Header
17                                         Super I/O Coms Interface

Controlled Impedance

Diff Pair 92Ohms
Diff Pair 100Ohms
55Ohms Single End

290V

440V

Note - 290V rule has same clearance to all nets, except PN500V
440V rule has same clearance to all nets

For Source Heater 7A Fused Current Rule, uprated for 8A maximum current
    Width 7mm mimimum on outer layers, 14mm minimum on inner layers

Add three 3.0mm unplated ICT tooling holes to the PCB. Locate as far
apart as possible and close to the edges of the PCB. Refer to 210000605
issue C - hole positions R on the drill drawing.

D

C

B

A

4321

WATERS
THE SCIENCE OF WHAT'S POSSIBLE

TITLE

DWG NO REV

SCHEM, PCB

SHEET                ofMENTOR DX DESIGNER
THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTTEN CONSENT.

DRAWN BY

DATE

CHANGE NO.

5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

301
9218092

7-SEP-2017

UKPLMESO

D

DETECTOR CONTROL PCB

710001115



ventedC10

Status_RedD8

Status_GreenD6

ok_24VG19

pumpA10

H16dac_analog_en

PSU Control

C49
22uF 22uF

C50

C51
22uF

22uF
C52

R23
100K

1.1A

F1

12V

-12V

1.1A

F2

22uF
C53

22uF

C54

22uF
C55

22uF
C56

56.2K
R26

1.2K

R103

100K
R25

3.3V

100uF
C59

100uF
C60

RUN BIAS1

BIAS2

AUX

RT

SS

SYNC

VIN

P
G

N
D

VOUT

ADJ

LTM8047_Block

-12V

F5

2.5A

C57
1uF

1uF
C58

PGOOD

SHARE

G
N

D

ADJ

BIAS

AUXSYNC

RUN/SS

VIN VOUT

RT

LTM8025

PGOOD

SHARE

G
N

D

ADJ

BIAS

AUXSYNC

RUN/SS

VIN VOUT

RT

12V

R43
47.5K

2.2uF
C45

2.2uF
C46

C47
4.7uF

4.7uF
C48

R94
93.1K 1K

R316

R96
34.8K

5V_AUX

J9

1F

1E

1D

1C

1B

1A

24V_TURBO

AGND

S

G
D

Q63
ZVN3306F

J10

1F

1E

1D

1C

1B

1A

GND_RAW

J11

1F

1E

1D

1C

1B

1A

150K
R95

EGND4

24V_RAW

100K
R147

R149

100K

CR7

BAT54

3.3V

R189
10K

R190
10K

R191
10K

GND

R192
10K

24V

GND

GND

GND

5V_AUX

L19
2 1

GND

C138
100nF

100nF
C139

GND

GND

3.3V

BAT54

CR8

100K

R150

S

G
D

Q57
MLD1N06CL

S

G
D

Q58
MLD1N06CL

GND

GND

S

G

D

Q32
IRFH9310

5

4

1

GND

3.3V

1K

R164

R152
1.2K

1.2K
R154

1.2K
R151

R153
1.2K

VDD

GP5/CLKIN

GP4/OSC2

GPO/ICSPDAT

GP3/_MCLR

GP1/CSPCLK

GP2/T0CKI

GND EXPOSED_PAD

U62
PIC12F519

98

5

6

4

7

3

2

1

5V_AUX

GND

GND

IN OUT

EN NR/FB

GND THERM_PAD

VR1TPS73525

94

35

18

AKA
HS2

21

GND

C149
1uF

C144
10nF

1.2V3.3V

100nF
C145

C150
1uF1uF

C151
1uF
C152

3.3V

C146
100nF

R168
100K

2.5V

GND

24LV

24LV24LV

BNX FILTER

EF1

6

5

42

31

BNX FILTER

EF2

6

5

42

31

BNX FILTER

EF3

6

5

42

31

GND_RAW

24V_RAW 24V

GND

1uF
C166

24LV

93.1K
R195

PGOOD

SHARE

G
N

D

ADJ

BIAS

AUXSYNC

RUN/SS

VIN VOUT

RT

5V
VCC

100uF
C168R65

100K

C169
100uF

1uF
C167

F9

1.1A

R68
56.2K

GND

47.5K
R367

3

2

X1
1

MMBT3906
Q11

1

32

5

1

2

4

J19 6

10K
R242

R156
100R

J12 1

2

3

4

5

6

7

8

9

10

X8
2 1

AGND

RESET

R155
100R

100uH

L37

L38

100uH

X9
2 1

HT_RTN

RF_RTN

R553 0R

2.5A

F20

12VCE

C285
22uF

100uF
C287

1R
R590

C286
22uF

C288
100uF

R591
1R

AGND

GND

10K
R243

R543
10K

MBRS1100

CR35

100nF
C325

AGND -12V

12V

100nF
C326

MMBT3904
Q56

2
1

3

3A

F26

HTR_RTN

X3
2 1

12V_ANA

R488
10K

R491
10K

R537
10K

VIN VOUT

GND
TAB

TLV1117LV12
VR2

X4
2 1

2

J23 6

5

1

4

3

5V_AUX

GND

X5
2 1

SB_RTN

GND_TURBO
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Power Status
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Power In
Instrument      Function                    Specification Reference
Kestrel             Power In  Section    4.1.1

Reset

Kestrel             12V Supply                Section 4.2.1
Instrument      Function                    Specification Reference

Kestrel             -12V Supply             Section 4.2.2
Kestrel             3.3V Supply               Section 4.2.3
Kestrel             1.2V Supply               Section 4.2.4
Kestrel             2.5V Supply               Section 4.2.5

Low Voltage Supply's

Kestrel             VCC                              Section 4.2.10

Kestrel             Power In Control  Section 3 & 4.1.2
Instrument      Function                Specification Reference
Power Control

Kestrel             Status LED            Section 14

Status LED
Instrument      Function                Specification Reference
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Instrument      Function                    Specification Reference

Kestrel             5VANA/5VANA1        Section 4.2.6

Kestrel             +/-430V                   Section 2.2.8

Instrument      Function                    Specification Reference

F

RF Amp Power Supply

S

60

5V Analog Supplys

Keep connections as short and direct as possible.
Connect GNDs on top layer, then single connection
to inner layer via electrolytic cappacitor PTH

Keep connections as short and direct as possible.

connection to inner layer
Connect GNDs on top layer, then single connection

Star point or local plane

Star point or local plane

Transformer 1 : 7.5

Ferrite Core details: -
E-Core  E22/6/16/R-3F4-A400-P  356000182
Plate      PLT22/16/2.5/S-3F4             1784007
Clip         CLM-E22/PLT22                        1784008

Instrument      Function                    Specification Reference

HT Power Supply

Instrument      Function                    Specification Reference
Kestrel             34V                              Section 4.2.9

Kestrel             Fan Output                Section 17

Kestrel             5V VREF                     Section 4.2.7
Instrument      Function                    Specification Reference

Voltage Reference
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Link across 'T1' to enable correct routing
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Instrument      Function                    Specification Reference
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E-Core  E22/6/16/R-3F4-A400-P  356000182

Clip         CLM-E22/PLT22                         1784008

Ferrite Core details: -
Transformer 1 : 24

3.75V = +/-1500V
5Vfs = +/-2000V
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Reversing Voltage Multiplier Stack - refer to layout notes

5mm creepage to other nets
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pins 5-6 and 7-8
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Check transformer winding routing is as shown
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between

Slot 1.4x8MM Minimum
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1600V Rule
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