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UART_CS0 4/C7

UART_CS1 4/C7

UART_CS2 4/C7

UART_CS3 4/C7

UART_IOW 4/C7

UART_IOR 4/C7

UART_CLK 4/B7

UART_DATA0 4/C7

UART_DATA1 4/C7

UART_DATA2 4/C7

UART_DATA3 4/C7

UART_DATA4 4/C7

UART_DATA5 4/D7

UART_DATA6 4/D7

UART_DATA7 4/D7

CPM_IRQ3 2/A5

UART_A04/C7

UART_A14/C7

UART_A24/C7

UART_INT04/C7

UART_INT14/C7

UART_INT24/C7

UART_INT34/C7

RST_H_TRUE4/C7,11/B4

1
2
3
4
5
6

J8

12

13
11

U76

C243

0.1U

C160

0.1U

B3

A4
N5

A5
C8
L1
P6
K3

P5

L2

L3
B1

B9
D11
E10
E11

T15

C6
B5

F5

F3
D6
H3

D1

U16

TP58



+5V

74VHCT14

+3.3V

INDEX

MD_ON_STATUS

SPBLKRLY1
SPBLKDOUT2
SPBLKDOUT1

SPBLKRLY2
MOTOR_OVER_TEMP
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MD_ON_COMMAND
SPBLKDIN1
SPBLKDIN2
SPBLKDIN3
SPBLKDIN4
SPBLKDIN5
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SPBLKDIN7
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ACC_IO6
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AP0
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RES_REF
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MD_FPGA_D

1SMA5 1SMA5

+5V

IN1
IN2
IN3
IN4
IN5
IN6

+VREF

GND

SRDA05-6

VCC

EN
ENGND

LTC488

+5V

+5V

VCC

GND

DS8921

GND
EN
EN

VCC
LTC486

+5V

IN1
IN2
IN3
IN4
IN5
IN6

+VREF

GND

SRDA05-6

+5V

1SMA5 1SMA5

VCC

GND

DS8921

+5V

1SMA51SMA5 1SMA5 1SMA5

74VHCT14

74VHCT14

74VHCT14

74VHCT14

74VHCT14

SHLD

2
20

1
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3

22
4

23
5

24
6

25
7

26
8

27
9

28
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34
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DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

DO NOT POPULATE

E-STOP SAFETY LOOP
REMOVE TO ENABLE

R156 -R163 ARE NOT POPULATED

NOTE: DO NOT USE TWISTED FLAT CABLE
TO CONNECT TO THE GHOST I/O CONNECTOR

BYPASS CAP FOR LTC486

BYPASS CAP FOR U105

GHOST I/O

453567084482_B 57-24-2012_10:04

5

5

4535 670 84482

4535 670 84482

BOYLE

P2

RES_REF_DLY_ACC 7/B8RES_REF_DLY_L 7/D8

5/C2
BOARD_SELECT_IN

BOARD_SELECT 7/C5

43
U105

21
U105

1011
U105

89
U105

65
U105

R449
10K R106

453

TP77 TP76

TP72

TP75TP74

TP73

TP71

TP70

TP69

INDEX-
BOARD_SELECT_IN5/A7

MDP2GHOST_TX4/D2

GH_UART_RTS+

SP8

SP7

D65D64D60 D61

3
54

2
1 8

7
6

U18

R349 0.0

4/C6 GH_UART_RTS

R386 120

MD_ESTOP_18/D1

GHOST2MDP_RX4/D2

GH_UART_DTR-
GH_UART_DTR+

GH_UART_CTS+
GH_UART_CTS-

GH_UART_DSR+
GH_UART_DSR-

MAIN_DRIVES_ON_COMMAND+

D58D59

0.1U
C251

1
2
4
5
6
7

3

8

U92

GH_UART_RTS-

AP90-

R390 120
R389 120 INDEX+

R385 120

R384 120
R383 120 RESOLVER_FREQ_REF+

R56 120

R60 120

R58 120

R59 120

R61

120

MAIN_DRIVES_ON_COMMAND-

0.1U

C110

8
4

12

1

7

9

15

16
2
3
6
5
10
11
14
13

U43

RESOLVER_FREQ_REF5/A6
6
7

81
2

4 5
3

U17

R163

R157

R159

R161

R162

R156

R158

R160

0.0
R24

0.0
R23

0.1U
C50

C53
0.1U

C52

0.1U

1

5

11

7
6
9
10
15

3

13

16

14
4
12

2

8

U33

R57 120

MD_ON_STATUS2/C4,5/B6

RESOLVER_FREQ_REF-

MAIN_DRIVES_ON_STATUS-

R388 120
R387 120

R392 120
R391 120

R394 120
R393 120 AP90+

1
2
4
5
6
7

3

8

U93

0.1U
C252

AP0+
AP0-

D63D62

MAIN_DRIVES_ON_STATUS+

MD_ESTOP_28/D1

MD_ON_COMMAND5/B6

5/A6 AP0

5/A6 AP90

2/C4,5/A6 INDEX

4/C6 GH_UART_DTR

4/C6 GH_UART_CTS

TP78

4/B6 GH_UART_DSR

K2

D2

K14
A3
G2

P10
N7

N12

P12
T11
G14
F12
F15
B13
D9
B11
M14

R10
M10
B12
A14

G15
D12
A13

L12

G12

F13

T6

C11
C7

U16

453
R107

0.1U
C268

SP41213
U105R468

0.0

SP5

SP9

SP15

SP16

0.0

R469

R470

0.0

0.0

R471

R472

0.0

0.1U
C271

RESOLVER_FREQ_REF5/D8

ACC_DO2

ACC_DI3
ACC_DI2
ACC_DI1
ACC_DO4
ACC_DO3

MOTOR_OVER_TEMP2/C4,9/B6

ACC_DO1

SPBLKRLY2_STATUS2/C4,9/A8

SPBLKRLY1_STATUS2/D6,9/B8

SPBLKDOUT12/C4,9/C7
SPBLKDOUT22/C4,9/C8

SPBLKDIN6 9/C8
SPBLKDIN7 9/C8
SPBLKDIN8 9/C8

SPBLKDIN5 9/D8

SPBLKDIN4 9/D8

SPBLKDIN3 9/D8

SPBLKDIN2 9/D8

ACC_DI4

AP05/C7
AP905/C7
INDEX2/C4,5/C7

MD_ON_STATUS2/C4,5/D7

MD_ON_COMMAND5/D7

BTPUCH8 2/D6

BTPUCH9 2/C6

BTPUCH10 2/C4

BTPUCH11 2/C4

BTPUCH12 2/D6

BTPUCH13 2/C4

BTPUCH14 2/D6

BTPUCH15 2/C4

SPBLKDIN1 9/D8

6/C7 B_SELECT

TP79



+3.3V

+2.5V

+3.3V

+3.3V

+5V

IN1
IN2
IN3
IN4
IN5
IN6

+VREF

GND

SRDA05-6

+3.3V

+5V +3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+2.5V

D0
D1
D2
D3
D4
D5
D6
D7

CE
OE/RESET

CEO
CF

TDO
TDI
TCK
TMS

CLK XC18V02

+3.3V

MD__XC2S200-5FG256C

GND;G10,G11,H7,H8,H9,H10,J7,J8,J9,J10,K6,K7
GND;K8,K9,K10,K11,L6,L7,L10,L11,R2,R15,T1,T16
GND;A1,A16,B2,B15,F6,F7,F10,F11,G6,G7,G8,G9
VCC_3;L9,M9,L8,M8,J5,J6,H5,H6
VCC_2D5;C3,C14,D4,D13,E5,E12,M5,M12,N4,N13,P3,P14
VCC_3;E8,F8,E9,F9,H11,H12,J11,J12

CPM_ADR10
CPM_ADR11
CPM_ADR12
CPM_ADR13
CPM_ADR14
CPM_ADR15
CPM_ADR16
CPM_ADR17
CPM_ADR18
CPM_ADR19

CPM_ADR2

CPM_ADR20
CPM_ADR21

CPM_ADR3
CPM_ADR4

CPM_ADR7
CPM_ADR8
CPM_ADR9

CPM_DATA10
CPM_DATA11
CPM_DATA12
CPM_DATA13
CPM_DATA14

CPM_DATA2
CPM_DATA3
CPM_DATA4
CPM_DATA5
CPM_DATA6
CPM_DATA7
CPM_DATA8
CPM_DATA9

TESTPORT8
TESTPORT9

TESTPORT10
TESTPORT11
TESTPORT12

TESTPORT1

TESTPORT3
TESTPORT4
TESTPORT5
TESTPORT6
TESTPORT7

CPM_ADR23
CPM_ADR22

CPM_CLK
CPM_CS3
CPM_RW

CPM_WR1
CPM_WR0
CPM_OE
CPM_TS

RESET

PROGRAM
CCLK
DIN
TDI
TMS
TCK

M2
M1
M0

CPM_DATA1
CPM_DATA0

CPM_TA

DOUT
INIT

DONE

TETSPORT13

TESTPORT2

TESTPORT0

CPM_WR2
CPM_WR3

CPM_ADR5
CPM_ADR6

CPM_DATA15

PWDN

TDO

MD_FPGA_A
CPM_AND JTAG INTERFACE
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DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

NOTE: ONE CAPACITOR FOR EACH VCCINT AND VCCIO TERMINAL

FPGA BYPASS CAPACITORS

*

*

*
*

*

* PARTS MARKED WITH AN ASTERISK ARE NOT POPULATED ON THE ASSEMBLY

FPGA CONFIGURATION PROM

JTAG PORT

*

MAIN DRIVE FPGA

7-24-2012_9:48

6

6
6453567084482_B

4535 670 84482

4535 670 84482

BOYLE

5/A6 B_SELECT

TDO 14/B3

6/A5TDI

TMS 6/A4,6/B6,14/B7,14/B3

RES_EXC_MON

10

5

9
8
7
6

4
3
2
1

P20

MD_CPMCLK1_40MHZ2/B2

J1
M4
M1
C5
A8
E7
H2
D5
F2
C2

P11

L5
M2

R16
P16

K4
J4
H1

K12
K16
L15
J16
J14

P9
M11
D16
A10
B10
A9
C10
A11

N1
M7
K1
G1
E2

D7

F4
A6
T13
E1
F1

H4
G5

R8
J2

N9

D10
A12

P7
N16

F14

P15
D15
D14
A15
D3
C4

R3
P2
N3

R12
N11

P1

C15
N15

R14

G3

E3

B6

T7
G4

T3
C1

K15

P4

B14

U16

10K
R476

TCK 6/A4,6/B6,14/B7,14/B3

40
29
42
27
9
25
14
19

15
13

21
10

31
3
7
5

43
U5

TESTPORT_ROT_6

TESTPORT_ROT_4

TESTPORT_ROT_11

TESTPORT_ROT_9

TESTPORT_ROT_7

TESTPORT_ROT_5

TESTPORT_ROT_2
TESTPORT_ROT_3

TESTPORT_ROT_1
TESTPORT_ROT_0

1
2
3
4

6
7
8
9

5

10

P4

R149

1K

R148

R299

R147

MD_FPGA_TDI6/B6

TDI6/D6

R297

6/D6,6/B6,14/B7,14/B3 TCK
6/D6,6/B6,14/B7,14/B3 TMS

6/C7 MD_FPGA_PROGRAM
6/C2 MD_FPGA_DONE
6/C2 MD_FPGA_INIT

6/C6 MD_FPGA_CCLK

R413

33

R412

33

R411

33

1.0K
R292

1.0K
R291

MD_FPGA_DONE 6/A4

R295
330

MD_FPGA_INIT 6/A4

TD_FPGA_DONE14/C3,14/B3

TD_FPGA_INIT14/C3,14/B3

R300MD_FPGA_PROGRAM6/A4

R298TD_FPGA_PROGRAM14/B7,14/B3

CPM_TDI2/C6

CPM_TMS2/C8

CPM_TCK2/C8

CPM_TDO2/C8

R303
10K

R304
10K

R350 0.0

R12

1K

1K

R11

R10

1K

10

5

9
8
7
6

4
3
2
1
P19

1
2
3
4

6
7
8
9

5

10

P3

1
2
3
4

6
7
8
9

5

10

P5

MD_FPGA_DIN 6/B6

10

5

9
8
7
6

4
3
2
1
P18

BB_RESET6/C6,14/B7

1
2
4
5
6
7

3

8

U94

0.1U
C253

R351 0.0

R352 0.0

R353 0.0

CPM_TS
CPM_OE
CPM_WE0
CPM_WE1
CPM_WE3
CPM_WE2
CPM_WRITE
CPM_CS3

GMP_D15
GMP_D14
GMP_D13
GMP_D12
GMP_D11
GMP_D10
GMP_D9
GMP_D8
GMP_D7
GMP_D6
GMP_D5
GMP_D4
GMP_D3
GMP_D2
GMP_D1
GMP_D0

CPM_TA

TESTPORT_ROT_12

TESTPORT_ROT_10

TESTPORT_ROT_8

MD_FPGA_TDO 14/B3

GMP_A62/B7,2/B6,14/C6
GMP_A52/A7,2/B6,14/C6

MD_FPGA_DOUT 14/B8

TCK6/D6,6/A4,14/B7,14/B3

TMS6/D6,6/A4,14/B7,14/B3

MD_FPGA_TDI6/A5

MD_FPGA_DIN6/A2

MD_FPGA_CCLK6/A4

BB_RESET6/B4,14/B7

GMP_A222/B7,2/B6,14/D6

GMP_A232/C7,2/B5,14/D6

GMP_A92/B7,2/B6,14/C6
GMP_A82/B7,2/B6,14/C6
GMP_A72/B7,2/B6,14/C6

GMP_A42/A7,2/B6,14/C6
GMP_A32/A7,2/B6,14/C6

GMP_A212/B7,2/B5,14/D6
GMP_A202/B7,2/B6,14/D6

GMP_A22/A7,2/B6,14/C6

GMP_A192/B7,2/B6,14/D6
GMP_A182/B7,2/B5,14/D6
GMP_A172/B7,2/B5,14/D6
GMP_A162/B7,2/B5,14/D6
GMP_A152/B7,2/B5,14/D6
GMP_A142/B7,2/B5,14/C6
GMP_A132/B7,2/B5,14/C6
GMP_A122/B7,2/B5,14/C6
GMP_A112/B7,2/B5,14/C6
GMP_A102/B7,2/B5,14/C6

0.01U
C178

C248
1U

0.01U
C177

0.1U
C70

0.01U
C176

0.01U
C175

0.01U
C174

0.01U
C173

0.01U
C172

C241
1U

C54
470U
6V0.1U

C69

C68
0.1U 0.1U

C67

C66
0.1U 0.1U

C65

0.01U
C171

0.01U
C170

0.01U
C155

0.01U
C154

0.01U
C153 C236

1U
C230
1U0.1U

C64 C63
0.1U 0.1U

C62 C61
0.1U 0.1U

C60
C43
470U
6V

0.1U
C59 C58

0.1U 0.1U
C57

TP80



+5V

+5V
+5V

BAS16LT1

GND ZENER

VCC

C1A

R1

C1B

R2
INHIBIT

SIG_IN

PC1_OUT

PC2_OUT

PHASE_PLS

DEMOD_OUT

VCO_OUT

COMP_IN

VCO_IN

CD4046

SA

INVA

AGND

LP

EN

LPB
NC1

NC2

NC3

NC4

NC5

INVB

SBLPA

V-

V+
LTC1563-3

+5V

SA

INVA

AGND

LP

EN

LPB
NC1

NC2

NC3

NC4

NC5

INVB

SBLPA

V-

V+
LTC1563-3

GND
IN-
LE

QOUT
QOUT

IN+

V+V-
MAX909

BAS16LT1

+5V
+5V

+5V

+5V

V-LGC
V+IN+

IN-

V-

OUT

GND
LTCH

AD790JR

+5V

+5V

GND
IN-
LE

QOUT
QOUT

IN+

V+V-
MAX909

V-LGC
V+IN+

IN-

V-

OUT

GND
LTCH

AD790JR

GND

NO

COM

NC

IN

V+

ISL43210

GND ZENER

VCC

C1A

R1

C1B

R2
INHIBIT

SIG_IN

PC1_OUT

PC2_OUT

PHASE_PLS

DEMOD_OUT

VCO_OUT

COMP_IN

VCO_IN

CD4046

CW

CW
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NONE D
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NOPOP

NOPOP

NOPOP

NOPOP

DO NOT POPULATE

COMPARATOR

COMPARATOR

DO NOT POPULATE

RESOLVER EXCITATION REFERENCE FILTER

DO NOT POPULATE

ACCOLADE

l/164/APPLAUSE

DO NOT POPULATE

NOPOP

NOPOP

5KHZ RESOLVER EXCITATION REFERENCE FILTER

8KHZ RESOLVER EXCITATION REFERENCE FILTER

LINEAR FILTER

LINEAR FILTER

PHASE LOCKED LOOP *NOPOP U39*

PHASE LOCKED LOOP *NOPOP U102*

7

7
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4535 670 84482
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R426 0.0

R375 0.0

R461
27.4K R467
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R459

1

3
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R446
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3
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634K
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2
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LED39
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2
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5

6

1

8
7
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TP85

TP11

10K
R113

TP67

R466

TP12

R47
2K

0.1U

C261

5/A4 RES_REF_DLY_L

TP10

TP9

D4

R111

10K

R50
33K

1U

C115

C6
0.1U

C17

0.1U

6
3
5

8
7

2
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U1
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C16
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C9
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2

4

7

1

9
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3

5
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8
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U38

5/A4 RES_REF_DLY_ACC

16

8

6 11
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12
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5

3
15

9

1

7

4

2

U101
0.1U
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0.1U
C260

0.1U

C259

0.1U
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1U

2K
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33K
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10K

R451

R450
10K

15

4

9

1614

12
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1

13

2

5
8
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3

7

6
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D89

TP68

TP66

TP65

C269

0.1U

0.1U
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R464
10K

10K
R465

TP87

RES_REF_SIG 21/C7

LED40

453
R463
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+

-

B

E

C

3904

A
B
C
D
E
F
G
DP
ANODE1
ANODE2

HDSP-7801

A

G
BF
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D DP

A
B
C
D
E
F
G
DP
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ANODE2

HDSP-7801

A

G
BF
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D DP

VCC

OUT

COM

+

-
VHEDCS-.10

BAS16LT1

4OE
3OE
2OE
1OE

1A1
1A2
1A3
1A4
2A1

2A3
2A4
3A1
3A2
3A3
3A4
4A1
4A2
4A3
4A4

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
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PROPRIETARY AND CONFIDENTIAL INFORMATION,
CLEVELAND, OHIO 44143 U.S.A.

REFER TO SHEET ONE.

DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

NO_POP

+5VDC_O/B_ISO

+5VDC_O/B

SLO-BLO

SLO-BLO

3.3V

+5V

12V_POWER_OKAY

+15V

-15V

POWER SUPPLIES

2.5V3.3V SUPPLY 2.5V SUPPLY

NOPOP C222 AND C42

NOPOP C41

453567084482_B 127-24-2012_10:03

12

12

3.24K

R7

D50
SMAJ12A

220U
C42

10V

2 1

3

5
R246

1A

F7

TP27

TP26 TP25

TP7

TP8

TP103

TP28

TP29

LED44

12/C8,13/C7,15/B2

ERROR_5VDC

84

5

7

6

1

3

2

U56

C208
.01U

C167
1U

4.7U
C90

2 1

3

5
R337

D52

C209

C217

SWITCH_12V 18/A8

R475C215

1

2

3

4

5

U35

42

1 3

U47

10U
20V

C223

C228
4.7U

C227
4.7U

2
1

17
18

9

7
8
11
12

U68

13/A5
+12V_OK

PS_ON
13/A4

100U
20V

C216

3

1 4

2

U61

LED36

22
23

2
3

14
16

9
11

U36

LED34
-15.V

D43

D44

R335
1.5K

LED33

R365
10K

F3

5A

2

3

4

1
A1
A2
A3

B1
B2

C1
C2
C3

D1
D2
D3

B3

P38

TP24

1
2

P30

C91
1U

D51

MBRS540T3G

7

5

6 4

1

8

9

U69

L4

60_OHM

L2

3.3U

60_OHM

L3

4.7U
C224

35V

C41
220U

4.7U
C123

35V
LED43

10K
R364

10K
R363

D48
R356
10K

LED42

10V

C148
220U

1.15K

R222L1

33U

4.7U
C222

D53

R340
10K

C168

.01U

LED41

C89
4.7U

1U
C151

R272
1.69K

C149
1U3.57K

R428

R215

1K

.01U
C169

1U
C156

1.15K
R247

R473
3.57K

LED47

1K

R217 R341
453

0.1U
C124C40

0.1U

Q3

R376
10K

2

3

1
Q2
IRF5210S

4.7U
C147

35V

10K
R374

R373
10K

TP50

TP59

1A

F8

LED37

LED38

1U
C212

R343
453

R342
453

D75

D74

C79
0.1U

C122
0.1UC51

0.1U

C111
0.1U

+5V_O/B

13/C3,16/D5,16/B5,16/B2,17/C2,17/B2,17/D2,17/A6,17/A2

13/D4,17/C7,17/D7,19/C3,19/D7,19/B7,19/B1
+5V_O/B_ISO

R336
1.5K

C219

20V
100U

4.7U
C229

TP94

ERROR_5VDC

12/C3,13/C7,15/B2

84

5

7

6

1

3

2

U62



A

+5V

HMA121

A

+5V

HMA121

+5V

5V_ANA

+12V

+12V

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

B

E

C

3904

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

+5V

+5V

+15V -15V

3

A

A

-15V

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

3

+5V

3

+5V

+5V

B

E

C

3904

HMA121

5V_ANA

A

HMA121

A

+15V

A

A

+15V

+15V
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A

B
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D
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D
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PROPRIETARY AND CONFIDENTIAL INFORMATION,
CLEVELAND, OHIO 44143 U.S.A.

REFER TO SHEET ONE.

DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

ACCELEROMETER BOARD CONNECTOR

+5V_ANA_OK
____________

+5V_OK
_______

+5V_O/B_OK
___________

+15V_OK

-15V_OK
_______

-12V_OK
________ ___________

GH_5VIO_OK

________

_______________
+5V_O/B_ISO_OK

POWER SUPPLIES' VOLTAGE MONITORS

+12VDC OK monitor

453567084482_B 13

13

7-24-2012_9:48

13

ERROR_5VDC

12/C3,12/C8,15/B2

15/D5ERROR_+15VDC

ERROR_5VDC_ANA 15/B2

R366
453

R359
453

ERROR_-15VDC 15/D5

R344
453

1

2

4

3

U82

15/A2ERROR_GH_5VIO

ERROR_5V_O/B 15/B2

ERROR_5V_O/B_ISO 15/B2

1

2

4

3

U79

LED54

LED53

1.15K

R481

102K
R378

R338
4.70K

R357
4.70K

Q5

LED35

R271
4.70K

R379

10K

LED51

1.15K

R479

PS_ON 12/D5R421
10K

C88
0.1U

R322
30.9K

R362
4.70K

1.15K

R480

LED52

LED50

1.15K

R478

1.15K

R358

LED48

LED49

R361
4.70K

R429
10K

R425
10K

R424
10K

R423
10K

R422
10K

R419
10K

R418
10K

R324
30.9K

R323
30.9K

R321
30.9K

4

2
3

7
1

5

8
6

U85

4

2
3

7
1

5

8
6

U86

4

2
3

7
1

5

8
6

U87

GH_5VIO18/B7,18/D5,18/A6

4

2
3

7
1

5

8
6

U88

4

2
3

7
1

5

8
6

U84

4

2
3

7
1

5

8
6

U83

R355
1910

R380
115K

R435
1430

R334
133K

C235
0.1U

C213
0.1U

R431
2490

C237
0.1U

R432
2490

C238
0.1U

R433
2490

C239
0.1U

R434
2490

C240
0.1U

2
3
5 6

4

7
9

11
13
15
17
19
21
23
25
27
29
31
33
35

38

34
32
30

26
24
22
20
18
16
14
12
10
8

39
37

1

28

36

40

J4 TP49

ACC_DI4
ACC_DI3
ACC_DI2
ACC_DI1

ACC_DO4
ACC_DO3
ACC_DO2
ACC_DO1

ACC_ANA_IN2 10/C1
ACC_ANA_IN310/B3

ACC_ANA_IN110/C3

ACC_ANA_OUT411/C3

ACC_ANA_OUT311/D3

ACC_ANA_OUT211/C6

ACC_ANA_OUT111/D6

R420
10K

R316
30.9K

4

2
3

7
1

5

8
6

U81

R430
2490

C234
0.1U

R381

10K

Q6

4

2
3

7
6

5

8
1

U65

R377
10K

R477

1.15K

+5V_O/B 12/B4,16/D5,16/B5,16/B2,17/C2,17/B2,17/D2,17/A6,17/A2

10K
R382

12/A8
+12V_OK

1.15K

R221
12/A4,17/C7,17/D7,19/C3,19/D7,19/B7,19/B1

+5V_O/B_ISO

R368
10K

1

2

4

3

U89

R369
10K

R360
453

1

2

4

3

U90

R370
10K

TP95



+3.3V

+3.3V

+2.5V

+3.3V

+5V

+3.3V

74VHCT14

74VHCT1474VHCT14

+3.3V

+3.3V

+2.5V

CCLK

CPM_ADR10
CPM_ADR11
CPM_ADR12
CPM_ADR13
CPM_ADR14
CPM_ADR15
CPM_ADR16
CPM_ADR17
CPM_ADR18
CPM_ADR19

CPM_ADR2

CPM_ADR20
CPM_ADR21
CPM_ADR22
CPM_ADR23

CPM_ADR3
CPM_ADR4
CPM_ADR5
CPM_ADR6
CPM_ADR7
CPM_ADR8
CPM_ADR9

CPM_CLK

CPM_DATA0
CPM_DATA1

CPM_DATA10
CPM_DATA11
CPM_DATA12
CPM_DATA13
CPM_DATA14
CPM_DATA15

CPM_DATA2
CPM_DATA3
CPM_DATA4
CPM_DATA5
CPM_DATA6
CPM_DATA7
CPM_DATA8
CPM_DATA9

DIN

DONE

DOUT

M0
M1
M2

TCK

TDI

TDO

TESTPORT0
TESTPORT1

TESTPORT10
TESTPORT11
TESTPORT12
TESTPORT13
TESTPORT14

TESTPORT2
TESTPORT3
TESTPORT4
TESTPORT5
TESTPORT6
TESTPORT7
TESTPORT8
TESTPORT9

TETSPORT15

TMS

CPM_CS3

CPM_OE

CPM_RW

CPM_TA

CPM_TS

CPM_WR0
CPM_WR1

CPM_WR2
CPM_WR3

INIT

PROGRAM

PWDN

RESET

TD__XC2S200-5FG256C

VCC_3;E8,F8,E9,F9,H11,H12,J11,J12
VCC_2D5;C3,C14,D4,D13,E5,E12,M5,M12,N4,N13,P3,P14
VCC_3;L9,M9,L8,M8,J5,J6,H5,H6
GND;A1,A16,B2,B15,F6,F7,F10,F11,G6,G7,G8,G9
GND;K8,K9,K10,K11,L6,L7,L10,L11,R2,R15,T1,T16
GND;G10,G11,H7,H8,H9,H10,J7,J8,J9,J10,K6,K7

CPM_AND JTAG INTERFACE
TD_FPGA_A

D0
D1
D2
D3
D4
D5
D6
D7

CE
OE/RESET

CEO
CF

TDO
TDI
TCK
TMS

CLK XC18V02
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A
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8 7 6 5 4 3 1

PROPRIETARY AND CONFIDENTIAL INFORMATION,
CLEVELAND, OHIO 44143 U.S.A.

REFER TO SHEET ONE.

DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

*

*

*

FPGA CONFIGURATION PROM

NOTE: Supply voltage for 74VHCT14 is +5v

TILT DRIVE FPGA

BYPASS CAP FOR U23

*

* PARTS MARKED WITH AN ASTERISK ARE NOT POPULATED ON THE ASSEMBLY

FPGA BYPASS CAPACITORS

NOTE: ONE CAPACITOR FOR EACH VCCINT AND VCCIO TERMINAL

453567084482_B 14

14

7-24-2012_9:48

14

40
29
42
27
9
25
14
19

15
13

21
10

31
3
7
5

43
U21

J1
M4
M1
C5
A8
E7
H2
D5
F2
C2

P11

L5
M2

R16
P16

K4
J4
H1

K12
K16
L15
J16
J14

P9
M11
D16
A10
B10
A9
C10
A11

T6

N1
M7
K1
G1
E2

C7
D7

F4
A6
T13
E1
F1

H4
G5

R8
J2
N9

D10
A12

P7
N16

F14

P15
D15
D14
A15
D3
C4

R3
P2
N3

R12
N11

P1

C15
N15
R14

P4

B14

G3

E3

B6

T7
G4

T3
C1

K15

U67

1
2
3
4

6
7
8
9

5

10

P22

SP6

1011
U23

89
U23

1213
U23

TD_FPGA_TDI14/B7
6/C4 MD_FPGA_TDO

R301

TD_FPGA_DIN
14/B8

TCK6/D6,6/A4,6/B6,14/B7

R51

1K

R302

1.0K
R293

1.0K
R294

R274

1K

R52

R45

1KR273

R44

1K

R296

330

1
2
3
4

6
7
8
9

5

10

P23

0.1U
C190 C189

0.1U 0.1U
C188

TD_FPGA_CCLK14/B7

TD_FPGA_INIT6/C3,14/C3

TMS6/D6,6/A4,6/B6,14/B7

TD_FPGA_PROGRAM6/C7,14/B7

TD_FPGA_DONE6/C3,14/C3

0.1U
C74 R277

0.0

TESTPORT_TLT_6
TESTPORT_TLT_7
TESTPORT_TLT_8
TESTPORT_TLT_9

TESTPORT_TLT_10
TESTPORT_TLT_11
TESTPORT_TLT_12
TESTPORT_TLT_13
TESTPORT_TLT_14
TESTPORT_TLT_15

GMP_A102/B7,2/B5,6/D6

GMP_A112/B7,2/B5,6/D6

GMP_A122/B7,2/B5,6/D6

GMP_A132/B7,2/B5,6/D6

GMP_A142/B7,2/B5,6/D6

GMP_A152/B7,2/B5,6/D6

GMP_A172/B7,2/B5,6/D6

GMP_A182/B7,2/B5,6/D6

GMP_A192/B7,2/B6,6/D6

GMP_A22/A7,2/B6,6/C6

GMP_A202/B7,2/B6,6/D6

GMP_A212/B7,2/B5,6/D6

GMP_A32/A7,2/B6,6/C6

GMP_A42/A7,2/B6,6/C6

GMP_A72/B7,2/B6,6/C6

GMP_A82/B7,2/B6,6/D6

GMP_A92/B7,2/B6,6/D6

GMP_D13 2/B5

GMP_D14 2/B6

GMP_D2 2/B6

GMP_D4 2/B6

GMP_D5 2/B5

GMP_D9 2/B5

GMP_A232/C7,2/B5,6/D6
GMP_A222/B7,2/B6,6/D6

TD_CPMCLK1_40MHZ2/B2
CPM_CS32/A6
CPM_WRITE2/A6

CPM_WE12/A6
CPM_WE02/A6
CPM_OE2/A6
CPM_TS2/A5

BB_RESET6/B4,6/C6

TD_FPGA_PROGRAM6/C7,14/B3
TD_FPGA_CCLK14/B3

TD_FPGA_TDI14/B3
TMS6/D6,6/A4,6/B6,14/B3
TCK6/D6,6/A4,6/B6,14/B3

GMP_D0 2/B6

CPM_WE22/A6
CPM_WE32/A6

GMP_A52/A7,2/B6,6/C6

GMP_A62/B7,2/B6,6/C6

GMP_D15 2/B5

MD_FPGA_DOUT6/C4

GMP_D12 2/B6
GMP_D11 2/B5
GMP_D10 2/B6

GMP_D8 2/B6
GMP_D7 2/B5
GMP_D6 2/B6

GMP_D3 2/B5

GMP_D1 2/B5

GMP_A162/B7,2/B5,6/D6

TD_FPGA_DIN14/B1

CPM_TA 2/A4

TESTPORT_TLT_0
TESTPORT_TLT_1
TESTPORT_TLT_2
TESTPORT_TLT_3
TESTPORT_TLT_4
TESTPORT_TLT_5

TD_FPGA_INIT 6/C3,14/B3
TD_FPGA_DONE 6/C3,14/B3

TDO 6/D6

0.01U
C183

0.01U
C182

0.01U
C181

0.01U
C180

0.01U
C179 C250

1U
C249
1U0.1U

C84 C83
0.1U 0.1U

C82 C72
0.1U 0.1U

C71
C55
470U
6V

0.01U
C226

C273
1U

0.01U
C225

0.1U
C152

0.01U
C191

0.01U
C187

0.01U
C186

0.01U
C185

0.01U
C184

C272
1U

C56
470U
6V0.1U

C150

C146
0.1U 0.1U

C87

C86
0.1U 0.1U

C85

TP96



GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

+5V
+3.3V

GND

INPUT_1
INPUT_2

MODE_SEL
VREF

OUTPUT_2

VCC
OUTPUT_1

34161D

+2.5V

+3.3V

TD_SPARE_00
TD_SPARE_01
TD_SPARE_02
TD_SPARE_03
TD_SPARE_04
TD_SPARE_05
TD_SPARE_06
TD_SPARE_07
TD_SPARE_08
TD_SPARE_09
TD_SPARE_10
TD_SPARE_11
TD_SPARE_12
TD_SPARE_13
TD_SPARE_14
TD_SPARE_15

TD_SPARE_16
TD_SPARE_17
TD_SPARE_18
TD_SPARE_19
TD_SPARE_20
TD_SPARE_21
TD_SPARE_22
TD_SPARE_23

TD_SPARE_24
TD_SPARE_25
TD_SPARE_26
TD_SPARE_27
TD_SPARE_28
TD_SPARE_29
TD_SPARE_30
TD_SPARE_31
TD_SPARE_32
TD_SPARE_33
TD_SPARE_34
TD_SPARE_35
TD_SPARE_36
TD_SPARE_37
TD_SPARE_38
TD_SPARE_39

TD_SPARE_40
TD_SPARE_41
TD_SPARE_42
TD_SPARE_43
TD_SPARE_44
TD_SPARE_45
TD_SPARE_46
TD_SPARE_47
TD_SPARE_48
TD_SPARE_49
TD_SPARE_50
TD_SPARE_51
TD_SPARE_52
TD_SPARE_53
TD_SPARE_54
TD_SPARE_55
TD_SPARE_56
TD_SPARE_57

TD_SPARE_58
TD_SPARE_59
TD_SPARE_60
TD_SPARE_61
TD_SPARE_62
TD_SPARE_63

TD_FPGA_C
SIGNALS, SPARES, AND TEST

+3.3V

+5V
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PROPRIETARY AND CONFIDENTIAL INFORMATION,
CLEVELAND, OHIO 44143 U.S.A.

REFER TO SHEET ONE.

DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

_______

_______

TILT DRIVE FPGA SPARES

+3V3_OK

+2V5_OK

2.5V POWER SUPPLY MONITOR

3.3V POWER SUPPLY MONITOR

15

7-24-2012_9:48

15

15453567084482_B

ERROR_3V3DC15/B6

ERROR_3V3DC
15/D5

ERROR_2V5DC15/A5

ERROR_2V5DC 15/D5

R493
4.70K

1.15K

R371

10

5

9
8
7
6

4
3
2
1

P33

10

5

9
8
7
6

4
3
2
1
P32

B16
H14
C12
E14
J15

L14
A7

F5
C6
B5
A5
C8
L1
P6
K3
L2

L3
B1
B9
D11
E10
E11

T15

E4
E6
T10
R11
T12
L16
C16
H13

A2
M13
E16
G13
G16
H15

P12
T11
G14
F12
F15
B13
D9
B11
M14
C11
R10
M10
B12
A14
G12
G15
D12
A13

M3
J3
K5
T5
N6

L4 R7
B7
E15

U67

1
2
3
4

6
7
8
9

5

10

P25

SPARE_COMMAND 16/A7

TD_SPARE_15

TD_SPARE_12

TD_SPARE_00
TD_SPARE_01

SP29

SP28

SP23

SP31
SP30

SP36

TD_SPARE_09
TD_SPARE_10

SP35
SP34

TD_SPARE_11

SP33
SP32

TD_SPARE_13
TD_SPARE_14

TD_SPARE_05

SP24
SP25

SP26
SP27

1
2
3
4

6
7
8
9

5

10

P26

TD_SPARE_08
TD_SPARE_07

TD_SPARE_02
TD_SPARE_03
TD_SPARE_04

TD_SPARE_06

TP97

CAN_5V_OK 3/B8
ERROR_5VDC 12/C3,12/C8,13/C7

ERROR_5VDC_ANA 13/C6
ERROR_5V_O/B 13/B2

ERROR_5V_O/B_ISO 13/C1
ERROR_GH_5VIO 13/A2

13/D4 ERROR_+15VDC

13/B4 ERROR_-15VDC

LED46

LED45

R495
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C221
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1SMA5 1SMA5 1SMA5 1SMA5

1SMA5 1SMA5
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SHLD

1SMA51SMA5AUTO_TILT_ENABLE

DIRECTION
GMP_TILT_PWR_EN

HARDLIMIT

JOG_FWD
JOG_REV

LEFT_MOTOR_ENCODER

LEFT_MOTOR_FORWARD
LEFT_MOTOR_REVERSE

LEFT_OVER_CURRENT

LFT_MTR_ENCODER_QUAD_A
LFT_MTR_ENCODER_QUAD_B

L_LIFT_SWITCH_OPEN

MAN_TILT_ENABLE

MOTOR_DRIVE_ENABLE

RGT_MTR_ENCODER_QUAD_A
RGT_MTR_ENCODER_QUAD_B

RIGHT_MOTOR_ENCODER

RIGHT_MOTOR_FORWARD
RIGHT_MOTOR_REVERSE

RIGHT_OVER_CURRENT

R_LIFT_SWITCH_OPEN

SHUTDOWN_COMMAND
SHUTDOWN_LEVEL_CURRENT

SOFT_LIMIT_FORWARD
SOFT_LIMIT_REVERSE

SPARE_LEFT_COLUMN
SPARE_RIGHT_COLUMN

TILT_DRIVE_ENABLE

TILT_DRIVE_OK

LEFT_VEL_0
LEFT_VEL_1
LEFT_VEL_2
LEFT_VEL_3

RIGHT_VEL_0
RIGHT_VEL_1
RIGHT_VEL_2
RIGHT_VEL_3

SOLENOID_DISENGAGE
SOLENOID_STATUS

SPARE_STATUS

TD_FPGA_B
TILT_INTERFACE
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GM POWER BOARD
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R9
K13
T9
F16
D8
H16
R13

M16
N10

E13
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T4

R6
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M15
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F13

K14
P10
N7

A3

N5
P5

D2

T8

G2

A4

F3
B3

D6

N2
T2
D1
H3

U67

+5V_O/B12/B4,13/C3,16/B5,16/B2,17/C2,17/B2,17/D2,17/A6,17/A2

LEFT_MTR_REV_COMMAND_RTN
LEFT_MTR_REV_COMMAND

D77 D78

SPARE_COMMAND15/B2

SHUTDOWN

LEFT_MOTOR_REVERSE

RIGHT_MOTOR_FORWARD

RIGHT_MOTOR_REVERSE RIGHT_MTR_REV_COMMAND
RIGHT_MTR_FWD_COMMAND_RTN

RIGHT_MTR_FWD_COMMAND

LEFT_MTR_FWD_COMMAND_RTN
LEFT_MTR_FWD_COMMAND

+5V_O/B
12/B4,13/C3,16/D5,16/B2,17/C2,17/B2,17/D2,17/A6,17/A2

R218
0

J9

+5V_O/B

12/B4,13/C3,16/D5,16/B5,17/C2,17/B2,17/D2,17/A6,17/A2

LEFT_MOTOR_FORWARD

R200

1K

0.1U

C192

0.1U

C193
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4
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15

16
2
3
6
5
10
11
14
13

U46

SHUTDOWN_LEVEL_CURRENT_STATUS17/B6
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8
4
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1

7

9

15
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2
3
6
5
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14
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U44

R201

1K

R202

1K

MTG1

JOG_REV 18/D1,20/B3

MAN_TILT_ENABLE 18/C2,20/A6,20/C3

TILT_DRIVE_ENABLE 18/C2,20/B6,20/C3

LEFT_MOTOR_ENCODER 18/B4,19/A8

RIGHT_MOTOR_ENCODER_QUAD_A 17/D1
RIGHT_MOTOR_ENCODER_QUAD_B 17/D1

LEFT_MOTOR_ENCODER_QUAD_A 17/D1
LEFT_MOTOR_ENCODER_QUAD_B 17/D1

SPARE_OUT_STATUS_RTN17/A6

SPARE_OUT_STATUS17/A6

RIGHT_OVER_CURRENT_STATUS_RTN17/B6

RIGHT_OVER_CURRENT_STATUS17/A6

LEFT_OVER_CURRENT_STATUS_RTN17/B6

LEFT_OVER_CURRENT_STATUS17/B6

SHUTDOWN_LEVEL_CURRENT_STATUS_RTN17/B6

RIGHT_MTR_REV_COMMAND_RTN

SPARE_LEFT_COLUMN 19/B4

SPARE_RIGHT_COLUMN 19/C7

LEFT_VEL_0 20/B8

LEFT_VEL_1 20/B8

LEFT_VEL_2 20/C8

LEFT_VEL_3 20/C8

RIGHT_VEL_0 20/C8

RIGHT_VEL_1 20/C8

RIGHT_VEL_2 20/C8

RIGHT_VEL_3 20/C8

DIRECTION 20/D8

GMP_TILT_PWR_EN 19/B4

RGT_TILT_MTR_OVER 17/B2

LFT_TILT_MTR_OVER 17/B2

TILT_MTR_SHDWN 17/B2

SPARE_STATUS 17/A2
MOTOR_DRIVE_ENABLE 20/D8

AUTO_TILT_EN 18/C2,20/A6,20/C3

JOG_FWD 18/D1,20/B3

L_LIFT_SWITCH_OPEN 19/A8,20/D8

RIGHT_MOTOR_ENCODER 18/B4,19/C7

HARD_LIMIT 19/D8,20/D8

SOFT_LIMIT_REVERSE 19/C8,20/D8

SOFT_LIMIT_FORWARD 19/C8,20/D8

R_LIFT_SWITCH_OPEN 19/D8,20/D8

TILT_DRIVE_OK 18/C4

SOLENOID_DISENGAGE 19/B4
SOLENOID_STATUS 19/B4

D80D79

D84D83

D82D81

D88D87D86D85

SPARE_OUT_COMMAND_RTN
SPARE_OUT_COMMAND

SHUTDOWN_COMMAND_RTN
SHUTDOWN_COMMAND

TP98
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IN1
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VCC

EN
EN GND

LTC488
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+5V_O/B 12/B4,13/C3,16/D5,16/B5,16/B2,17/C2,17/B2,17/A6,17/A2

SP44
SP43

SP42

SP39
SP40

SP38
SP37

+5V_O/B 12/B4,13/C3,16/D5,16/B5,16/B2,17/C2,17/B2,17/D2,17/A6

RIGHT_MOTOR_ENCODER_A-

+5V_O/B_ISO
12/A4,13/D4,17/D7,19/C3,19/D7,19/B7,19/B1

+5V_O/B_ISO
12/A4,13/D4,17/C7,19/C3,19/D7,19/B7,19/B1

SHUTDOWN_LEVEL_CURRENT_STATUS_RTN16/C2

R402 120

R399 120

TP48

1.0K
R347

1.0K
R320

1.0K
R319

1.0K
R317

1.0K
R198

1.0K
R197

1.0K
R178

1.0K
R177

SP41

LEFT_MOTOR_ENCODER_QUAD_B 16/C6

LEFT_MOTOR_ENCODER_QUAD_A 16/C6

RIGHT_MOTOR_ENCODER_QUAD_B 16/C6

RIGHT_MOTOR_ENCODER_QUAD_A 16/C6

+5V_O/B 12/B4,13/C3,16/D5,16/B5,16/B2,17/B2,17/D2,17/A6,17/A2

+5V_O/B 12/B4,13/C3,16/D5,16/B5,16/B2,17/C2,17/D2,17/A6,17/A2

1
2
4
5
6
7

3

8

U96

RIGHT_MOTOR_ENCODER_A+

RIGHT_MOTOR_ENCODER_B-

RIGHT_MOTOR_ENCODER_B+

LEFT_MOTOR_ENCODER_A-

LEFT_MOTOR_ENCODER_A+

LEFT_MOTOR_ENCODER_B-

LEFT_MOTOR_ENCODER_B+

R410 120
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U64

LEFT_OVER_CURRENT_STATUS_RTN16/C2

R241
5.11K

+5V_O/B12/B4,13/C3,16/D5,16/B5,16/B2,17/C2,17/B2,17/D2,17/A2

R242
5.11K

SHUTDOWN_LEVEL_CURRENT_STATUS16/C2

SPARE_OUT_STATUS_RTN16/B2

R239
5.11K

R240
5.11K

R238
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5.11K

0.1U

C194

R243
5.11K

R245
5.11K

R244
5.11K

0.1U

C161

R329
5.11K

R328
5.11K

R327
5.11K

R326
5.11K

SPARE_STATUS 16/B6

RGT_TILT_MTR_OVER 16/C6

LFT_TILT_MTR_OVER 16/C6

TILT_MTR_SHDWN 16/C6

0.1U
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R396 120

SPARE_OUT_STATUS16/C2

RIGHT_OVER_CURRENT_STATUS16/C2

LEFT_OVER_CURRENT_STATUS16/C2
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RIGHT_OVER_CURRENT_STATUS_RTN16/C2
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NONE D

DWG. NO. SH

SEE

DO NOT POPULATE

PLATED MOUNTING HOLE

GHOST

CONNECTOR

to GHOST TILT SERIAL PORT, Sheet 4

JOG_REV

JOG_FWD

GHOST TILT AND GANTRY COLUMN INTEFACE

Tilt Drive Enable

Manual Tilt Enable

Auto Tilt Enable

453567084482_B 18

18

18

7-24-2012_9:48

2 1

3

5
R367
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1 3

U48
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SP1

D171.0K
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JOG_FWD 16/B6,20/B3

ATE
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16/C6 TILT_DRIVE_OK

R220
0.0

MTE

MTE

TDE

TDE

TDOK
SP2

L_ENC 20/A6,20/C3

R_ENC 20/A6,20/C3

AUTO_TILT_EN 16/C6,20/A6,20/C3

MAN_TILT_ENABLE 16/C6,20/A6,20/C3

SPARE1 20/A6,20/C3

TILT_DRIVE_ENABLE 16/C6,20/B6,20/C3
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GH_5VIO 13/B3,18/B7,18/A6

GHOST_TILT_RX 4/C2

GHOST_TILT_TX 4/C2

16/C6,19/C7 RIGHT_MOTOR_ENCODER

GH_5VIO
13/B3,18/D5,18/A6

JOG_REV 16/B6,20/B3

GH_5VIO 13/B3,18/B7,18/D5SWITCH_12V12/B6
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NONE D
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+5V_O/B_ISO_RTN

L_LIFT_SW_OPEN
L_MTR_ENCDR

}

R_MTR_ENCDR
SOFT_LIMIT_REV
SOFT_LIMIT_FWD
HARD_LIMIT
R_LIFT_SW_OPEN

( LED ON = LOW OUT)

RIGHT COLUMN INTERFACE

GANTRY SOLENOID CONTROL

SOLID STATE RELAY CONTROL

SPR_LC

}

LEFT COLUMN INTERFACE

+5V_O/B_ISO_RTN

+5V_O/B_ISO_RTN

GHOST TILT AND GANTRY COLUMN INTEFACE, cont'd
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TP89

SOLENOID_STATUS16/B6

TP44

SPARE_RIGHT_COLUMN16/B6

RIGHT_MOTOR_ENCODER16/C6,18/B4

TP36

SP47

SP46

+5V_O/B_ISO12/A4,13/D4,17/C7,17/D7,19/C3,19/D7,19/B1

SP45

TP51470
R308

470
R237

+5V_O/B_ISO12/A4,13/D4,17/C7,17/D7,19/D7,19/B7,19/B1

LEFT_MOTOR_ENCODER16/C6,18/B4

+5V_O/B_ISO
12/A4,13/D4,17/C7,17/D7,19/C3,19/D7,19/B7

+5V_O/B_ISO12/A4,13/D4,17/C7,17/D7,19/C3,19/B7,19/B1
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D29

D30

D31

D34
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D32

R313
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C204

0.1U

TP35

L_LIFT_SWITCH_OPEN16/B6,20/D8
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U22

SOFT_LIMIT_REVERSE16/B6,20/D8

SOFT_LIMIT_FORWARD16/B6,20/D8

HARD_LIMIT16/B6,20/D8

R_LIFT_SWITCH_OPEN16/B6,20/D8

SOLENOID

TILT_ENABLE
SOLENOID_DISENGAGE16/B6

GMP_TILT_PWR_EN16/B6

0.0
R445

TP88

SPR_LC

TP90

16/B6 SPARE_LEFT_COLUMN

TP100
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PROPRIETARY AND CONFIDENTIAL INFORMATION,
CLEVELAND, OHIO 44143 U.S.A.

REFER TO SHEET ONE.

DWG SCALE

DWN

OF REVSHEETDO NOT SCALE

NONE D

DWG. NO. SH

SEE

INDICATES STATE OF ENCODER OUTPUT

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

MOT_EN

LIM_FWD

H_LIM

R_LIFT_SW

L_LIFT_SW

RIGHT_VEL_3

RIGHT_VEL_2

RIGHT_VEL_1

RIGHT_VEL_0

LEFT_VEL_3

LEFT_VEL_2

LEFT_VEL_1

LIM_REV

LEFT_VEL_0

DRIVE_EN

SP1

MAN_EN

AUTO_EN

R_ENC

L_ENC

DIAGNOSTIC PORT CONNECTOR

INDICATES STATE OF ENCODER OUTPUT

ON = MANUAL ENABLE FROM GHOST

ON = AUTO ENABLE FROM GHOST

NOT USED

TILT DIAGNOSTICS

TDOK

DIR

ON = SWITCH OPEN

ON = SWITCH OPEN

ON = SWITCH OPEN

ON = SWITCH OPEN

ON = SWITCH OPEN

ON = TILT DRIVE OK

ON = MOTOR ENABLED

ON = FORWARD

ON = DRIVE BIT ACTIVE

ON = DRIVE BIT ACTIVE

ON = TILT DRIVE ENABLED
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MAN_TILT_ENABLE16/C6,18/C2,20/C3
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