
J29 122
J29 121

J29 123

J29 124

J29 128
J29 127

J29 125

J29 126

J29 134
J29 133

J29 135

J29 136

J29 132
J29 131

J29 129

J29 130

J29 146
J29 145

J29 147

J29 148

J29 152
J29 151

J29 149

J29 150

J29 142
J29 141

J29 143

J29 144

J29 140
J29 139

J29 137

J29 138

J29 162
J29 161

J29 163

J29 164

J29 168
J29 167

J29 165

J29 166

J29 158
J29 157

J29 159

J29 160

J29 156
J29 155

J29 153

J29 154

J29 178
J29 177

J29 179

J29 174
J29 173

J29 175

J29 176

J29 172
J29 171

J29 169

J29 170

J29 62
J29 61

J29 63

J29 64

J29 68
J29 67

J29 65

J29 66

J29 74
J29 73

J29 75

J29 76

J29 72
J29 71

J29 69

J29 70

J29 86
J29 85

J29 87

J29 88

J29 92
J29 91

J29 89

J29 90

J29 82
J29 81

J29 83

J29 84

J29 80
J29 79

J29 77

J29 78

J29 102
J29 101

J29 103

J29 104

J29 108
J29 107

J29 105

J29 106

J29 98
J29 97

J29 99

J29 100

J29 96
J29 95

J29 93

J29 94

J29 118
J29 117

J29 119

J29 120

J29 114
J29 113

J29 115

J29 116

J29 112
J29 111

J29 109

J29 110

J29 50
J29 49

J29 51

J29 52

J29 56
J29 55

J29 53

J29 54

J29 60
J29 59

J29 57

J29 58

J29 34
J29 33

J29 35

J29 36

J29 40
J29 39

J29 37

J29 38

J29 46
J29 45

J29 47

J29 48

J29 44
J29 43

J29 41

J29 42

J29 18
J29 17

J29 19

J29 20

J29 24
J29 23

J29 21

J29 22

J29 30
J29 29

J29 31

J29 32

J29 28
J29 27

J29 25

J29 26

J29 10
J29 9

J29 11

J29 12

J29 16
J29 15

J29 13

J29 14

J29 6
J29 5

J29 7

J29 8

J29 4
J29 3

1%

10K

100mW

R61

F8_OK

R85

100mW

10K

1%

3.3V

R82

100mW

10K

1%

3.3V

H/C_I_SENSE

GND

C49

100nF

50Vdc

F2_OK

F1_OK

1%

10K

100mW

R210

STRONG_SEL_VLV_RB

WASH/CLEAN_PUMP_RB

MSV_VREF

MET_SYR_VREF

INJ_VLV_VREF

SPARE_2

SPARE_1

_H/C_FANS

GND

GND

GND

50Vdc

100nF

C34

50Vdc

100nF

C33

GND

VCC

_WEAK_SEL_VLV

_STRONG_SEL_VLV

_WASH/CLEAN_PUMP

WSH_SYR_VREF

ZP_VREF

Z_VREF

THETA_VREF

R_VREF

H/C_HEAT

ZP_MTR_DIR

ZP_MTR_STEP

MSV_MTR_STEP

MSV_MTR_DIR

MET_SYR_MTR_DIR

MET_SYR_MTR_STEP

MET_SYR_MTR_MS1

MET_SYR_MTR_MS2

INJ_VLV_MTR_DIR

INJ_VLV_MTR_STEP

R_MTR_DIR

R_MTR_STEP

Z_MTR_STEP

Z_MTR_DIR

_MTRS_RESET

D

C

B

A

4321

WATERS
THE SCIENCE OF WHAT'S POSSIBLE

TITLE

SIZE DWG NO REV

D

SCHEM, PCB

SHEETMENTOR DX DESIGNER

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

DRAWN BY

DATE

CHANGE NO.

5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

TIME

34 MAPLE ST. MILFORD, MA 01757 USA

of

710000368

CPSM DRIVER

F

USBALE

18-NOV-2014

SEE SAP

15:11:40 UTC

1 7

THETA_MTR_DIR

THETA_MTR_STEP

_MTRS_ENABLE

OE1

OE2

A1 Y1

A2 Y2

A3 Y3

A4 Y4

A5 Y5

A6 Y6

A7 Y7

A8 Y8

VCC=VCC GND=GND

U12

74AHCT541

119

128

137

146

155

164

173

182

19

1

H/C_ENABLE

50Vdc

100nF

C35

GND

PGND

VCC

GND

24V_H/C

H/C_COOL

_WASH_BLK_VLV

_WASH_SEL_VLV

WASH_SYR_MTR_DIR

WASH_SYR_MTR_STEP

THETA_MTR_MS1

THETA_MTR_MS2

OE1

OE2

A1 Y1

A2 Y2

A3 Y3

A4 Y4

A5 Y5

A6 Y6

A7 Y7

A8 Y8

VCC=VCC GND=GND

U14

74AHCT541

119

128

137

146

155

164

173

182

19

1

MET_SYR_MTR_HOME

24V

OE1

OE2

A1 Y1

A2 Y2

A3 Y3

A4 Y4

A5 Y5

A6 Y6

A7 Y7

A8 Y8

VCC=VCC GND=GND

74AHCT541

U13

119

128

137

146

155

164

173

182

19

1

GND

GND

GND

H/C_COOLING_RB

H/C_HEATING_RB

H/C_OVERTEMP_SW

GND

1%

10K

100mW

R246

GND

R247

100mW

10K

1%GND

VCC

VCC

3.3V

1%

10K

100mW

R212

VCC

THETA_MTR_HOME

WEAK_SEL_VLV_RB

3.3V

R208

100mW

10K

1%_H/C_PRESENT

WASH_BLK_VLV_RB

WASH_SEL_VLV_RB

_WASH_SEL_VLV_PRESENT

R213

100mW

10K

1%

F3_OK

R245

100mW

10K

1%GND

GND

J308

J307

J304

J303

J306

J305

J302

323000480

J301

GND

GND

J29 1

J29 2

J29

323000578

180

OE1

OE2

A1Y1

A2Y2

A3Y3

A4Y4

A5Y5

A6Y6

A7Y7

A8Y8

VCC=3.3V

74AHC541
U18

11 9

12 8

13 7

14 6

15 5

16 4

17 3

18 2

19

1

OE1

OE2

A1Y1

A2Y2

A3Y3

A4Y4

A5Y5

A6Y6

A7Y7

A8Y8

U17
74AHC541

VCC=3.3V

11 9

12 8

13 7

14 6

15 5

16 4

17 3

18 2

19

1

24V_CONTROL_BD

DRIVER_BD_ID5

DRIVER_BD_ID4

DRIVER_BD_ID3

DRIVER_BD_ID2

DRIVER_BD_ID1

DRIVER_BD_ID0

DRIVER_BD_ID7

DRIVER_BD_ID6

DRIVER_BD_REV6

DRIVER_BD_REV5

DRIVER_BD_REV4

DRIVER_BD_REV3

DRIVER_BD_REV2

DRIVER_BD_REV0

DRIVER_BD_REV1

DRIVER_BD_REV7

DRIVER_BD_ID[7:0]

DRIVER_BD_REV[7:0]

VCC=VCC

Etch thickness suitable for 3A

Driver PCB to Control PCB Interconnect Header

8 ckt , Vert
Molex MiniFit Jr



24V_F8

1%

3.01K

100mW

R240

1%

20K

100mW

R237

R68

10K

1%1%

10K

R87R78

10K

1% 1%

10K

R73R74

10K

1%1%

10K

R79 R88

10K

1% 1%

10K

R69

VCC

GND

GND

R2330R

10K

1%

R71

1%

10K

R76 R75

10K

1%

C256

100nF

16Vdc 16Vdc

100nF

C299C324

100nF

16Vdc

C7

100nF

16Vdc 16Vdc

100nF

C325C252

100nF

16Vdc16Vdc

100nF

C255C274

100nF

16Vdc 16Vdc

100nF

C327 C26

100nF

16Vdc16Vdc

100nF

C288C17

100nF

16Vdc 16Vdc

100nF

C32C36

100nF

16Vdc 16Vdc

100nF

C323

C51

100nF

16Vdc

C243

100nF

16Vdc

C245

100nF

16Vdc

C47

100nF

16Vdc

C45

100nF

16Vdc

C77

100nF

16Vdc 16Vdc

100nF

C208C242

100nF

16Vdc 16Vdc

100nF

C38 C239

100nF

16Vdc16Vdc

100nF

C240C55

100nF

16Vdc16Vdc

100nF

C205 C247

100nF

16Vdc 16Vdc

100nF

C244C74

100nF

16Vdc16Vdc

100nF

C75 C206

100nF

16Vdc16Vdc

100nF

C207 C76

100nF

16Vdc 16Vdc

100nF

C46C54

100nF

16Vdc 16Vdc

100nF

C42 C78

100nF

16Vdc16Vdc

100nF

C223C249

100nF

16Vdc 16Vdc

100nF

C209

C202

100nF

16Vdc

16Vdc

100nF

C52 C50

100nF

16Vdc

16Vdc

100nF

C203

16Vdc

100nF

C200C68

100nF

16Vdc16Vdc

100nF

C210 C72

100nF

16Vdc 16Vdc

100nF

C71C204

100nF

16Vdc16Vdc

100nF

C73 C70

100nF

16Vdc16Vdc

100nF

C201

C315

100nF

16Vdc 16Vdc

100nF

C8C297

100nF

16Vdc 16Vdc

100nF

C20 C272

100nF

16Vdc16Vdc

100nF

C257C31

100nF

16Vdc 16Vdc

100nF

C321 C319

100nF

16Vdc

16Vdc

100nF

C69

C1

100nF

16Vdc16Vdc

100nF

C320 C318

100nF

16Vdc

B
A

T
5

4

C
R

1
5

F2_OK

F1_OK

24V

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

2 7

R248

100mW

20K

1%

R244

100mW

3.01K

1%

1%

20K

100mW

R243

1%

3.01K

100mW

R242

24V_F3

24V_F2

24V_F1

24V_H/C

3.3V

3A

F3

R70

10K

1%

GND

16Vdc

100nF

C248

16Vdc

100nF

C241

C_GND_2

C_GND_3

GND

C_GND_4

C_GND_1

PGND

C326

100nF

16Vdc

C19

100nF

16Vdc 16Vdc

100nF

C267

16Vdc

100nF

C37

16Vdc

100nF

C322

16Vdc

100nF

C41

1%

20K

100mW

R256

1%

3.01K

100mW

R255

C
R

8

B
A

T
5

4

F3_OK

B
A

T
5

4

C
R

9

F8_OK

F8

7A

C
R

1
4

B
A

T
5

4

F1

5A

5A

F2

C_GND_2

1%

10K

R81 R90

10K

1%

R80

10K

1% 1%

10K

R89

VCC

0R R222

R2270R

0R R232

R2170R

R2210R

0R R226

R2240R

0R R229

0R R219

R2180R

R2280R UNSTUFFED

0R R223 UNSTUFFED

R2340R UNSTUFFED

0R R216 UNSTUFFED

R2310R

DRIVER_BD_ID5

DRIVER_BD_ID4

DRIVER_BD_ID3

DRIVER_BD_ID2

DRIVER_BD_ID1

DRIVER_BD_ID0

DRIVER_BD_ID7

DRIVER_BD_ID6

DRIVER_BD_REV6

DRIVER_BD_REV5

DRIVER_BD_REV4

DRIVER_BD_REV3

DRIVER_BD_REV2

DRIVER_BD_REV0

DRIVER_BD_REV1

DRIVER_BD_REV7

DRIVER_BD_REV[7:0]

DRIVER_BD_ID[7:0]

N

Y

Y

24V

24V

24V

F3

F2

Fuses

REF DES Rating Voltage Sensed (Y/N) DESCRIPTION

F8

F22

F1

5A

7A

3A

5A 24V Y

Heater/Cooler

Compartment Fan Barrier Ckt

ESD Guard Ring

R, Z, and Zp Motor Drivers

Theta, MS, WS, MSV, and Inj Vlv Motor Drivers

Solenoid Valves, Wash and Clean Pumps

Y

---0.5A

PCB ID = 1C Hex / 28 Decimal

PCB Rev = 02



THETA_MTR_HOME

24V_F1

323000716

4

3

2

J39

1

THETA_VREF

C307

220nF

50Vdc

R33

100mW

1K

1%

GND

1%

1K

100mW

R271

GND

_MTRS_ENABLE

VCC

R21

125mW

13K

1%

C296

220nF

50Vdc

1%

1K

100mW

R34

100Vdc

680pF

C309C308

680pF

100Vdc

1%

56.2K

250mW

R22

VCC

50Vdc

100nF

C293

GND

C12
100uF

63Vdc

C294

100nF

50Vdc

C15

220nF

50Vdc

50Vdc

220nF

C16

50Vdc

220nF

C287

GND

R26

2W

0.25R

1% 1%

0.25R

2W

R19C310

100nF

50Vdc 50Vdc

100nF

C306

_MTRS_RESET

GND

VCC

R270

100mW

1K

1%

2

J31

1

3

2

3

2

1%

1K

100mW

R205

1%

1K

100mW

R120

GND

VCC

GND

R203

100mW

1K

1%

VCC

R112

100mW

1K

1%

VCC

GND

R104

100mW

1K

1%

GND

ZP_MTR_DIR

_MTRS_RESET

VCC

50Vdc

100nF

C234C238

100nF

50Vdc 1%

0.25R

2W

R115R122

2W

0.25R

1%

GND

50Vdc

220nF

C213

C58

321000170

10uF

35Vdc

50Vdc

220nF

C67

C66

220nF

50Vdc

C219

100nF

50Vdc

C61
100uF

63Vdc

GND

50Vdc

100nF

C218

VCC

R127

100mW

1K

1%

1%

56.2K

250mW

R118 R119

250mW

56.2K

1%

C236

680pF

100Vdc 100Vdc

680pF

C237

1%

1K

100mW

R128

C222

220nF

50Vdc

R116

100mW

20K

1%

R117

125mW

13K

1%

ZP_MTR_STEP

VCC

_MTRS_ENABLE

GND

GND

Z_MTR_DIR

_MTRS_RESET

VCC

50Vdc

100nF

C229C233

100nF

50Vdc 1%

0.25R

2W

R107R114

2W

0.25R

1%

GND

50Vdc

220nF

C212

C57

321000170

10uF

35Vdc

50Vdc

220nF

C65

C64

220nF

50Vdc

C217

100nF

50Vdc

C60
100uF

63Vdc

GND

50Vdc

100nF

C216

VCC

1%

56.2K

250mW

R110 R111

250mW

56.2K

1%

C231

680pF

100Vdc 100Vdc

680pF

C232

1%

1K

100mW

R126

C221

220nF

50Vdc

R108

100mW

20K

1%

Z_MTR_STEP

VCC

_MTRS_ENABLE

GND

GND

R_MTR_DIR

_MTRS_RESET

50Vdc

100nF

C224C228

100nF

50Vdc 1%

0.25R

2W

R99R106

2W

0.25R

1%

50Vdc

220nF

C211

C56

321000170

10uF

35Vdc

50Vdc

220nF

C63

C62

220nF

50Vdc

C215

100nF

50Vdc

GND

50Vdc

100nF

C214

1%

56.2K

250mW

R102 R103

250mW

56.2K

1%

C226

680pF

100Vdc 100Vdc

680pF

C227

1%

1K

100mW

R124

C220

220nF

50Vdc

R101

125mW

13K

1%

R_MTR_STEP

VCC

_MTRS_ENABLE

GND

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

3 7

GND

VCC

R201

100mW

1K

1%

R100

100mW

20K

1%

VCC

R123

100mW

1K

1%

R125

100mW

1K

1%

C235

220nF

50Vdc

C225

220nF

50Vdc

C230

220nF

50Vdc

J32

1

323000125

4

J33

1

323000125

4

R_VREF

Z_VREF

ZP_VREF

3

323000125

4

C59
100uF

63Vdc

R109

125mW

13K

1%

24V_F2

C10

321000170

10uF

35Vdc

THETA_MTR_STEP

THETA_MTR_DIR

R20

100mW

20K

1%

VCC

THETA_MTR_MS2

THETA_MTR_MS1

R23

250mW

56.2K

1%

DESIGN_NAME=344000293

R25

100mW

1K

1%

UNSTUFFED

1%

1K

100mW

R24

UNSTUFFED

1%

1K

100mW

R105

UNSTUFFED

1%

1K

100mW

R200

UNSTUFFED

R121

100mW

1K

1%

UNSTUFFED

R204

100mW

1K

1%

UNSTUFFED

1%

1K

100mW

R113

UNSTUFFED

1%

1K

100mW

R202

UNSTUFFED

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U4
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U19
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U21
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U20
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

24V_F1 24V_F1

24V_F1

4 ckt , R/A

Molex uFit

Theta Motor Drive

R Motor Drive

Z Motor Drive

Zp Motor Drive

Molex uFit

4 ckt, Vert 4 ckt, Vert

4 ckt, Vert

Molex uFit

Molex uFit

Motor Current = Vref / (8 * Rsense)

See note on page 1



J37

1

3

323000716

4

J38

1

2

3

323000716

4

J36

1

2

3

323000716

4

VCC

1%

1K

100mW

R269

GND

R260

100mW

1K

1%

VCC

1%

1K

100mW

R261

GND

24V_F2

VCC

1%

1K

100mW

R259

GND

GND

_MTRS_RESET

50Vdc

100nF

C281C285

100nF

50Vdc 1%

0.25R

2W

R46R53

2W

0.25R

1%

GND

50Vdc

220nF

C261

C22

321000170

10uF

35Vdc

50Vdc

220nF

C30

C29

220nF

50Vdc

C265

100nF

50Vdc

C25
100uF

63Vdc

GND

50Vdc

100nF

C264

VCC

1%

56.2K

250mW

R49 R50

250mW

56.2K

1%

C283

680pF

100Vdc 100Vdc

680pF

C284

1%

1K

100mW

R57

C269

220nF

50Vdc

R48

125mW

13K

1%

_MTRS_ENABLE

GND

GND

MET_SYR_MTR_DIR

_MTRS_RESET

50Vdc

100nF

C301C305

100nF

50Vdc 1%

0.25R

2W

R11R18

2W

0.25R

1%

GND

50Vdc

220nF

C286

C9

321000170

10uF

35Vdc

50Vdc

220nF

C14

C13

220nF

50Vdc

C292

100nF

50Vdc

C11
100uF

63Vdc

GND

50Vdc

100nF

C291

VCC

1%

56.2K

250mW

R14 R15

250mW

56.2K

1%

C303

680pF

100Vdc 100Vdc

680pF

C304

1%

1K

100mW

R32

C295

220nF

50Vdc

R13

125mW

13K

1%

MET_SYR_MTR_STEP

VCC

_MTRS_ENABLE

GND

GND

_MTRS_RESET

VCC

50Vdc

100nF

C276C280

100nF

50Vdc 1%

0.25R

2W

R38R45

2W

0.25R

1%

GND

50Vdc

220nF

C260

C21

321000170

10uF

35Vdc

50Vdc

220nF

C28 C263

100nF

50Vdc

GND

50Vdc

100nF

C262

VCC

R54

100mW

1K

1%

1%

56.2K

250mW

R41 R42

250mW

56.2K

1%

C278

680pF

100Vdc 100Vdc

680pF

C279

1%

1K

100mW

R55

C268

220nF

50Vdc

R39

100mW

20K

1%

R40

125mW

13K

1%

VCC

_MTRS_ENABLE

GND

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

4 7

C277

220nF

50Vdc

C282

220nF

50Vdc

R47

100mW

20K

1%

C302

220nF

50Vdc

R12

100mW

20K

1%

VCC

MSV_MTR_STEP

MSV_MTR_DIR WASH_SYR_MTR_DIR

WASH_SYR_MTR_STEP

MSV_VREF

MET_SYR_VREF

VCC

C24
100uF

63Vdc

VCC

WSH_SYR_VREF

MET_SYR_MTR_MS1

MET_SYR_MTR_MS2

R31

100mW

1K

1%

R56

100mW

1K

1%

2

C27

220nF

50Vdc

MET_SYR_MTR_HOME

R268

100mW

1K

1%

R52

100mW

1K

1%

UNSTUFFED

1%

1K

100mW

R51

UNSTUFFED

R17

100mW

1K

1%

UNSTUFFED

1%

1K

100mW

R16

UNSTUFFED

1%

1K

100mW

R43

R258

100mW

1K

1%

UNSTUFFED

R44

100mW

1K

1%

UNSTUFFED

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U8
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U9
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

V
D

D

C
P

1

C
P

2

VBB1

VBB2

REF

VCP

SLEEP VREG

ENABLE

RESET HOME

DIR

STEP OUT1A

MS1 OUT1B

MS2

PFD OUT2A

SR OUT2B

RC1 SENSE1

RC2 SENSE2

D
G

N
D

P
G

N
D

PWR

PAD

U3
A3977

29217

149

16

1816

115

12

2513

419

3

217

26

2027

22

8

15

28

2
4

2
3

1
0

24V_F2

24V_F224V_F2

See note on page 1

4 ckt , R/A

Molex uFit

4 ckt , R/A

Molex uFit

Motor Drive
Metering Syringe

Valve Motor Drive

Motor Drive

Wash Syringe

Metering Syringe

4 ckt , R/A

Molex uFit

Motor Current = Vref / (8 * Rsense)



R272

100mW

10K

1%

R267

100mW

10K

1%

R265

100mW

10K

1%

1%

0.2R

3W

R262

GND

C312

100nF

50Vdc

GND

_MTRS_ENABLE

VDD

VSS

U1

74LVC1G14

3

42

5

5

8

3

4

INJ_VLV_MTR_DIR

INJ_VLV_MTR_STEP

GND

R266

125mW

2.49K

1%

R275

125mW

28K

1%

R273

125mW

1.62K

1%

50Vdc

220nF

C258

50Vdc

15nF

C259
C271

15nF

50Vdc

C4
100uF

63Vdc

C6
100uF

63Vdc50Vdc

100nF

C314

50Vdc

15nF

C290
C275

15nF

50Vdc

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

5 7

63Vdc

100uF
C2

GND

C273

220nF

50Vdc

R274

125mW

1.62K

1%

GND

VCC

GND

R263

125mW

21.5K

1%

C298

3.3nF

100Vdc

GND

_MTRS_RESET

INJ_VLV_VREF

24V_F2

50Vdc

100nF

C300

C270

100nF

50Vdc

GND

J35

7

1

2

GND

GND

VCC

VCC

GND

6

CR1

BAT54

BAT54

CR2

R257

3W

0.2R

1%

GND

GND

C289

100nF

50Vdc
GND

50Vdc

100nF

C18

UNSTUFFED

C23

100nF

50Vdc

UNSTUFFED

R276

1W

10R

5%

C316

15nF

50Vdc

5%

10R

1W

R277

50Vdc

15nF

C317

GND

R264

100mW

10K

1%

VS _INH1

_RESET _INH2

ENABLE

A
CW_CCW

B
_CLOCK

C

HALF_FULL D

CONTROL

OSC SENSE1

SYNC SENSE2

VREF

GND HOME

U2
L297D

32

15

131

1416

11

919

718

617

4

10

820

512

VREF VS

BOOT1

EN BOOT2

IN1

IN2 OUT1

OUT2

SENSE

GND_PAD

GND

GND

GND

GND

U11
L6201

21

1620

11

10

1

4

613

8

1417

7

515

VREF VS

BOOT1

EN BOOT2

IN1

IN2 OUT1

OUT2

SENSE

GND_PAD

GND

GND

GND

GND

U7
L6201

21

1620

11

10

1

4

613

8

1417

7

515

S

G

D

Q1
2N7002

Motor Drive

Inject Valve

8 ckt , R/A

Molex C-Grid

Motor Current (full step) = (Vref * 0.199) / Rsense

Motor Current (half step) = (Vref * 0.140) / Rsense



C_GND_2

24V_F8

5%

2.2K

750mW

R98

H/C_I_SENSE

GND

CR200

5339B

5.6V

CR201

5339B

5.6V

VCC

R207

100mW

10K

1%

PGND

C40
100uF

63Vdc63Vdc

100uF
C39

1%

20K

100mW

R64

R206

100mW

4.75K

1%

C246

100nF

50Vdc

R220

125mW

2.49K

1%

R215

125mW

287R

1%

1%

100R

100mW

R239

R236

100mW

100R

1%

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

6 7

1%

10R

125mW

R238

R250

100mW

100R

1%

1%

100R

100mW

R252

R249

125mW

10R

1%

1%

10R

125mW

R251

CR13
BAT54

GND

GND

U16
74LS07

1011

C48
10uF

35Vdc

C44
10uF

35Vdc

3.3V

R214

100mW

10K

1%

R209

100mW

10K

1%

C53
4.7uF

35Vdc

GND

H/C_COOLING_RB

VCC

R67

100mW

20K

1%

R225

100mW

3.01K

1%1%

3.01K

100mW

R230

50Vdc

220nF

C254 C253

220nF

50Vdc

R235

125mW

10R

1%

U16

74LS07

7

21

14

50Vdc

100nF

C250

PGND

C43

100nF

50Vdc

PGND

PGND

PGND
GND

1%

10K

100mW

R211

R72

100mW

10K

1%

GND

PGND

GND

1%

200K

250mW

R59 R60

250mW

200K

1%

U16
74LS07

1213

R58

100mW

1K

1%

R253

100mW

1K

1%

H/C_ENABLE

H/C_COOL

H/C_HEAT

C251

100nF

16VdcGND

1%

10K

100mW

R65R62

100mW

10K

1%

R86

100mW

10K

1%

3.3V

GND

GND

R254

100mW

1K

1%

VCC

F22

500mA

5.6V

5339B

CR203

5.6V

5339B

CR202

PGND

U16

74LS07

89
_H/C_FANS

GND

H/C_OVERTEMP_SW

_H/C_PRESENT

PGND

H/C_HEATING_RB

CR204

5339B

5.6V

J346

J341

J3410

J345

J347

J342

J348

J34

323000481

3

J349

J344

R241

3W

0.025R

1%

BAT54

CR7

R96

5W

50R

5%

R97

5W

75R

5%

5%

75R

5W

R94

5%

50R

5W

R77

CR16

0W

0R

0%

CR17

0W

0R

0%

VCC VDD

AHI
AHB

ALI
AHS

AHO

ALS

BHI ALO

BLI

BHB

DIS BHS

BHO

HDEL BLS

LDEL BLO

GND

U15
HIP4081

4

189

178

20

193

1

5

132

14

11

126

107

1615

VIN VOUT

ADJ

VR1
LM317

C

E

B Q
8B
C

P
5

3

CR18

1N914

100V

40V

MBRS140

CR4
CR3

MBRS140

40V

CR205

MBRS140

40V

40V

MBRS140

CR206 CR207

MBRS140

40V

CR208

MBRS140

40V

2N2222A

Q7

Q9

2N2222A

S

G

D

Q5
IRF1404

S

G

D

Q4
IRF1404

S

G

D

IRF1404
Q6

S

G

D

IRF1404
Q3

HC_A

HC_B

If Vcc not present, 12V is not generated

and H-Bridge controller is defaulted to a safe state

Soft-start circuit

High = Disable

High = Cool

High = Heat

10 ckt , Vertical

Molex Mini-Fit Jr

Overtemp Switch N.C.

Opens when temp exceeded

CR16 and CR17 formerly fitted with diodes on Revisions A - C.

Pad size to be corrected on next PCB A/W revision.



GND

GND

J401

J402

VCC

1%

10K

100mW

R28R30

100mW

10K

1%

R63

100mW

10K

1%

50Vdc

100nF

C266

GND

50Vdc

100nF

C311

1%

10K

100mW

R83 R91

100mW

10K

1%

GND

1%

3.01K

100mW

R10

R27

100mW

100R

1%

CR11

BAT54

STRONG_SEL_VLV_RB

1%

3.01K

100mW

R7

1%

20K

100mW

R2 R3

100mW

20K

1%

R8

100mW

3.01K

1%

U10

74AHCT14

1011

WATERS
34 MAPLE STREET

MILFORD, MA 01757 USA

SIZE

D
DWG. NO.

MENTOR DX DESIGNER SHEET

REV

THIS DRAWING AND ALL INFORMATION HEREON IS THE PROPERTY OF WATERS CORP. ANY COPYING, REPRODUCTION OR UNAUTHORIZED USE IS FORBIDDEN WITHOUT WRITTEN CONSENT.

SCALE 1:1

D

C

B

A

4321 5 6 7 8

4321 5 6 7 8

E

D

C

B

A

E

of

710000368 F

7 7

_WASH_SEL_VLV

_WEAK_SEL_VLV

_STRONG_SEL_VLV

WASH_SEL_VLV_RB

R4

100mW

20K

1% 1%

20K

100mW

R1

R9

100mW

3.01K

1% 1%

3.01K

100mW

R6

CR10

BAT54 BAT54

CR5

3.3V

1%

20K

100mW

R5

U10
74AHCT14

1213

C5
100uF

63Vdc

_WASH_BLK_VLV

C3
100uF

63Vdc

3.3V

C313

100nF

50Vdc

VCC

BAT54

CR12

24V_F3

GND

GND

3.3V

_WASH/CLEAN_PUMP

SPARE_1

SPARE_2

J432

J412

J422

CR6

BAT54

GND

R95

100mW

10K

1% 1%

10K

100mW

R92

1%

10K

100mW

R84 R93

100mW

10K

1%

GND

1%

10K

100mW

R37 R35

100mW

10K

1%

VCC=VCC GND=GND

U10
74AHCT14

43

U10

74AHCT14

65

U10

74AHCT14

89

U10
74AHCT14

21

U16
74LS07

65

U16
74LS07

43

R29

100mW

1K

1%

J403

WASH_BLK_VLV_RB

WEAK_SEL_VLV_RB

_WASH_SEL_VLV_PRESENT

GND

323000510
323000510

J404

J421

J411

J431

J441

J442

GND

3.3V

WASH/CLEAN_PUMP_RB

J461

J46

UNSTUFFED

2

J451

GND

323000515
323000515

J452

1%

1K

100mW

R36

1%

10K

100mW

R66

J472

J471

GND

U6

2803

109

118

127

136

145

154

163

172

181

S

G

D

IRLI630

Q2

GND

2803

U5

109

118

127

136

145

154

163

172

181

24V_F3

24V_F3

24V_F3

2 ckt , R/A

Molex uFit

2 ckt , R/A

Molex C-Grid

2 ckt , R/A

Molex C-Grid

2 ckt , R/A

Molex C-Grid

VCC=VCC

VCC=VCC

VCC=VCC

VCC=VCC

VCC=VCC

VCC=VCC

Strong Wash Valve

Weak Wash Valve

Wash Block Valve

2 ckt , R/A

Molex C-Grid

Wash Select Valve

4 ckt , R/A

Molex C-Grid

2 ckt , R/A

Wash / Clean Pump
Molex C-Grid

2 ckt , R/A

Molex C-Grid

FAN

GND=GND VCC=VCC 

GND=GND VCC=VCC 

GND=GND VCC=VCC 

GND=GND VCC=VCC 

GND=GND VCC=VCC 


	sheet Sheet 1
	sheet Sheet 2
	sheet Sheet 3
	sheet Sheet 4
	sheet Sheet 5
	sheet Sheet 6
	sheet Sheet 7

