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GND_IS

GND_ISGND_IS

J2
FX8C-100P-SV6

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100

J1
FX8C-100P-SV6
1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80
81 82
83 84
85 86
87 88
89 90
91 92
93 94
95 96
97 98
99 100

LED_F (3,6,7)

VDD1 (3)

PWM_5 (3,4,7)

PWM_3 (3,4,7)

INTP2_PY (3,6)

VDD_KX(3)

PWM_1 (3,4,7)

VCC_IS(2,3,4,5,6,7)

LED_D (3,6,7)

VPP_FLMD0 (3)
X2 (3)

LD_LED3 (3,6,7)

LED_DP (3,6,7)

LD_LED1 (3,6,7)

LED_B (3,6,7)

X1(3)

ANI7_TMP (2,3)

AVREF (3)

ANI0_IU (2,3)

ANI2_IW (2,3)

VCC_IS (2,3,4,5,6,7)

J1027(3)

J1058 (3)

J1045(3)

VCC_IS (2,3,4,5,6,7)

J1048 (3)

J1056 (3)

J1029(3)

J1050 (3)

PX_ITRIP(2,3)

ANI5_ISHUNT (2,3)

J1057(3)

J1028 (3)

J1049(3)
J1047(3)

J1046 (3)
J1044 (3)

J1055(3)

TG_RST(3,7)
AVDD(3)

VCC_IS(2,3,4,5,6,7)

LED_E(3,6,7)

J2043(3)

LED_G(3,6,7)

ANI1_IV(2,3)

LD_LED2(3,6,7)

INTP1_PX(3,6)

PWM_2(3,4,7)

LED_A(3,6,7)

INTP3_PZ(3,6)

PWM_4(3,4,7)

LED_C(3,6,7)

SPD_MSR(3)

PWM_0(3,4,7)

LD_LED0(3,6,7)

PX_ENCB(3,4)

PX_REVERSE(3,7)

ANI3_TEMP(2,3)

PX_START(3,7)

PX_ENCA (3,4)

PX_ENCZ (3,4)

PX_FORWARD (3,7)

PX_MODE (3,7)

J1043(3)

PX_TRIPB(3,4,7)
J1030 (3)

J1013(3)
J1012 (3)
J1014 (3)

J1007(3)
J1009(3)

RS232_TXD(3,5)
RS232_RXD(3,5) RS232_CTS (3,5)

RS232_RTS (3,5)

J1010 (3)
J1008 (3)

J1019(3)
J1021(3)

J1017(3)
J1015(3)

J1037(3)
J1039(3)

J1035(3)
J1033(3)

ANI6_SPARE(2,3)
ANI4(3,7)

J1053(3)
J1051(3)

J1041(3)

J1067(3)

J1071(3)

J1061(3)

J1069(3)

J1063(3)
J1065(3)

J1059(3)

J1073(3)

J1016 (3)
J1018 (3)

J1022 (3)
J1020 (3)

J1032 (3)
J1034 (3)

J1038 (3)
J1036 (3)

J1042 (3)
J1040 (3)

J1054 (3)
J1052 (3)

J1026 (3)

J1068 (3)
J1070 (3)

J1060 (3)

J1074 (3)
J1072 (3)

J1062 (3)

J1066 (3)
J1064 (3)

J2011(3)
J2009(3)
J2007(3)
J2005(3)

J2013(3)

J2003(3)

J2081(3)

J2087(3)

J2095(3)
J2093(3)
J2091(3)

J2097(3)

J2008 (3)

J2012 (3)

J2004 (3)
J2006 (3)

J2010 (3)

J2014 (3)

J2084 (3)

J2090 (3)

J2094 (3)
J2092 (3)

J2096 (3)
J2098 (3)
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VCC_5V
J4

P20X2

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

ZL4 ZL7ZL6

ZL11 ZL12 ZL13

ZL1 ZL2

J5

P7X2

1
2
3
4
5
6
7 14

13
12
11
10
9
8

ZL5

GND_IS (1,3,4,5,6,7)

VCC_5V(7)

ANI2_IW(1,3)

V-U(6)

V-W(6)

ANI1_IV(1,3)

ANI7_TMP(1,3)

CMPU(4,7)
CMPV(4,7)
CMPW(4,7)
TRIP(4)
HI_U(4)
HI_V(4)
HI_W(4)
LO_U(4)
LO_V(4)
LO_W(4)

VCC_15V(3,7)

V-V(6)

HALL3(4,7)

GND_IS(1,3,4,5,6,7)
VCC_IS(1,3,4,5,6,7)

ENC_Z(4,7)
VCC_IS(1,3,4,5,6,7)
GND_IS(1,3,4,5,6,7)
VCC_IS(1,3,4,5,6,7)

ANI3_TEMP (1,3)
GND_IS (1,3,4,5,6,7)
ENC_B (4,7)
ENC_A (4,7)
GND_IS (1,3,4,5,6,7)
HALL1 (4,7)
HALL2 (4,7)

PX_ITRIP (1,3)ANI0_IU(1,3)

ANI5_ISHUNT(1,3)

GND_IS (1,3,4,5,6,7)

GND_IS (1,3,4,5,6,7)GND_IS (1,3,4,5,6,7)

ANI6_SPARE (1,3)

SPARE_0 (3)
SPARE_1 (3)
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J7

P2X7

1
3
5
7
9

11
13

2
4
6
8
10
12
14

+
+
+
+
+
+
+

+
+
+
+
+
+
+

J1_B

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J1_C

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J3

P2X7

1
3
5
7
9

11
13

2
4
6
8
10
12
14

+
+
+
+
+
+
+

+
+
+
+
+
+
+

J1_A

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J8

P2X7

1
3
5
7
9

11
13

2
4
6
8
10
12
14

+
+
+
+
+
+
+

+
+
+
+
+
+
+

J2_A

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J2_B

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J2_C

CON24

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J1040 (1)

J1020 (1)

J1046 (1)

J1026 (1)

J1032 (1)

J1062 (1)

J1072 (1)

J1016 (1)

J1054 (1)

J1038 (1)

J1056 (1)

J1070 (1)

J1010 (1)

J1030 (1)

J1066 (1)

J1014 (1)

J1022 (1)

RS232_RTS (1,5)

J1042 (1)

J1044 (1)

J1058 (1)

J1064 (1)

J1060 (1)

J1008 (1)

J1036 (1)

J1034 (1)

J1018 (1)

J1068 (1)

J1028 (1)

RS232_CTS (1,5)

J1052 (1)

ANI5_ISHUNT (1,2)

J1012 (1)

J1074 (1)

J1065 (1)

J1071 (1)

J1061 (1)

J1039 (1)

J1007 (1)

J1033 (1)

J1049 (1)

J1037 (1)

J1073 (1)

J1063 (1)

J1009 (1)

RS232_RXD (1,5)

J1013 (1)

J1041 (1)

RS232_TXD (1,5)

J1021 (1)

PX_TRIPB (1,4,7)

J1055 (1)

J1045 (1)

J1019 (1)

J1043 (1)

PX_ITRIP (1,2)

ANI4 (1,7)

J1017 (1)

J1035 (1)

J1015 (1)

J1053 (1)

J1029 (1)

J1059 (1)

ANI6_SPARE (1,2)

J1057 (1)

J1027 (1)

J1047 (1)

J1051 (1)

J1067 (1)

J1069 (1)

J1048 (1)

J1050 (1)

J2097 (1)

PWM_1 (1,4,7)

PX_START (1,7)
PX_FORWARD (1,7)

J2090 (1)

SPD_MSR (1)

LD_LED0 (1,6,7)

VDD1 (1)

PWM_3 (1,4,7)

INTP1_PX (1,6)

LD_LED3 (1,6,7)

AVDD (1)

J2003 (1)

AVREF (1)

J2009 (1)

J2092 (1)

LD_LED2 (1,6,7)

LED_F (1,6,7)

ANI2_IW (1,2)

J2091 (1)

PX_MODE (1,7)

PX_ENCZ (1,4)

ANI1_IV (1,2)

PX_ENCA (1,4)

J2098 (1)

LD_LED1 (1,6,7)

J2093 (1)

X1 (1)

PWM_4 (1,4,7)

ANI7_TMP (1,2)

J2004 (1)

X2 (1)

PX_ENCB (1,4)

LED_C (1,6,7)

J2013 (1)

J2081 (1)

J2043 (1)

J2010 (1)

VPP_FLMD0 (1)

VDD_KX (1)

J2011 (1)

PWM_0 (1,4,7)

INTP3_PZ (1,6)

J2094 (1)

PX_REVERSE (1,7)

J2008 (1)

J2095 (1)

INTP2_PY (1,6)

LED_G (1,6,7)

LED_D (1,6,7)

J2096 (1)

LED_A (1,6,7)

PWM_5 (1,4,7)

LED_B (1,6,7)

ANI0_IU (1,2)

J2012 (1)

J2007 (1)

J2014 (1)

ANI3_TEMP (1,2)

J2006 (1)

LED_E (1,6,7)

LED_DP (1,6,7)

J2084 (1)

PWM_2 (1,4,7)

TG_RST (1,7)

J2087 (1)

J2005 (1)

VCC_IS (1,2,4,5,6,7)VCC_IS(1,2,4,5,6,7)

GND_IS (1,2,4,5,6,7)GND_IS(1,2,4,5,6,7)

VCC_15V(2,7) VCC_15V (2,7)

SPARE_0 (2)
SPARE_1 (2)
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PWM3_LV
PWM2_HV

PWM0_HU

PWM4_HW

CMPU_BF
P54TRIP
PWM5_LW

PWM1_LU
CMPW_BF

ENCZ_BF

HALL2_BF
HALL1_BF

CMPV_BF

HALL3_BF

ENCB_BF
ENCA_BF

GND_IS

VCC_IS

GND_IS
GND_IS

GND_IS

VCC_IS

R78 33

R72 33

U19
SN74AHC244DGVR

10

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

G
N

DOE1

V
C

CA0
A1
A2
A3

OE2

A4
A5
A6
A7

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

R66 33

R75 33

C53 0.1 uF
R67 33

R77 33

R71 33

U18
SN74AHC244DGVR

10

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

G
N

DOE1

V
C

CA0
A1
A2
A3

OE2

A4
A5
A6
A7

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

R68 33

R76 33

R74 33

R65 33

R70 33

R73 33

R64 33

C52 0.1 uF

R79 33

R69 33

PWM_3(1,3,7)

PWM_5(1,3,7)

PWM_1(1,3,7)
PWM_0(1,3,7)

PWM_4(1,3,7)

PWM_2(1,3,7)

CMPU(2,7)
PX_TRIPB(1,3,7)

HI_V (2)

LO_V (2)

HI_W (2)

LO_W (2)

TRIP (2)

CMPU_IS (6)

LO_U (2)

HI_U (2)

CMPV(2,7)

HALL3_IS (6)

CMPW_IS (6)

PX_ENCA (1,3)

HALL1_IS (6)

HALL2_IS (6)
HALL1(2,7)
CMPW(2,7)

ENC_Z(2,7)

CMPV_IS (6)

HALL3(2,7)
ENC_A(2,7)

PX_ENCB (1,3)

ENC_B(2,7)

PX_ENCZ (1,3)

HALL2(2,7)
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TXD_DB9

RTS_DB9

RXD_DB9

CTS_DB9

VCC_IS

GND_IS

GND_IS

GND_IS

GND_IS

JP10
1 2

+ C72
1UF

+ C75
1UF

+C73
1UF

J9
DB9-M-RT

5
9
4
8
3
7
2
6
1

10

11

ZL14

SB1

1
2

SB2

1
2

ZL16

JP9
1 2

ZL15 ZL17

C69

0.1uF

TP3 TP4 TP5

+C70
1UF

TP6

U23 MAX232CWE

13

8

11

10

1

3
4

5

2

6

12

9

14

7

16
15

R1IN

R2IN

T1IN

T2IN

C+

C1-
C2+

C2-

V+

V-

R1OUT

R2OUT

T1OUT

T2OUT

V
C

C
G

N
D

RS232_RXD(1,3)

RS232_TXD(1,3)

RS232_RTS(1,3)

RS232_CTS(1,3)

GND_IS (1,2,3,4,6,7)
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SEG_F

SEG_DP
SEG_G

SEG_E

SEG_D

SEG_A

SEG_C
SEG_B

GND_IS

GND_IS

VCC_IS

GND_IS

VCC_IS

GND_IS

GND_IS

VCC_IS
VCC_IS

GND_IS

GND_IS

GND_IS

GND_IS

VCC_IS
VCC_IS

GND_IS

VCC_IS
VCC_IS

GND_IS
GND_IS

JP6

P3X1

1
2

3

JP1

P3X1

1
2

3

JP7

P3X1

1
2

3

C36 0.1uF

C37 .01UF

JP8

P3X1

1
2

3

SRP8
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

U14
SN74AHCT573

2
3
4
5
6
7
8
9

11
1

19
18
17
16
15
14
13
12

20

10

D1
D2
D3
D4
D5
D6
D7
D8

BE_B
OE_B

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

VCC

GND

JP3

P3X1

1
2

3

JP2

P3X1

1
2

3

DISP1
LTS4802BJF-H1

1

2
3

4

5

6

7

8
9

10

1

SEG_F
SEG_G

SEG_E

SEG_D

6

SEG_DP

SEG_C
SEG_B
SEG_A

U13
SN74AHCT573

2
3
4
5
6
7
8
9

11
1

19
18
17
16
15
14
13
12

20

10

D1
D2
D3
D4
D5
D6
D7
D8

BE_B
OE_B

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

VCC

GND
SRP6

2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

U15
SN74AHCT573

2
3
4
5
6
7
8
9

11
1

19
18
17
16
15
14
13
12

20

10

D1
D2
D3
D4
D5
D6
D7
D8

BE_B
OE_B

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

VCC

GND

SRP5
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

SRP7
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

U16
SN74AHCT573

2
3
4
5
6
7
8
9

11
1

19
18
17
16
15
14
13
12

20

10

D1
D2
D3
D4
D5
D6
D7
D8

BE_B
OE_B

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

VCC

GND

C35 .01UF

DISP4
LTS4802BJF-H1

1

2
3

4

5

6

7

8
9

10

1

SEG_F
SEG_G

SEG_E

SEG_D

6

SEG_DP

SEG_C
SEG_B
SEG_A

DISP3
LTS4802BJF-H1

1

2
3

4

5

6

7

8
9

10

1

SEG_F
SEG_G

SEG_E

SEG_D

6

SEG_DP

SEG_C
SEG_B
SEG_A

SRP3
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

SRP9
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

SRP10
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

SRP4
2.5K-742-8P

1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

C38 0.1uF

DISP2
LTS4802BJF-H1

1

2
3

4

5

6

7

8
9

10

1

SEG_F
SEG_G

SEG_E

SEG_D

6

SEG_DP

SEG_C
SEG_B
SEG_A

LED_D(1,3,7)
LED_C(1,3,7)

LED_E(1,3,7)

LED_B(1,3,7)
LED_A(1,3,7)

LED_F(1,3,7)
LED_G(1,3,7)
LED_DP(1,3,7)

LD_LED0(1,3,7)
LD_LED1(1,3,7)

LED_A(1,3,7)

LED_G(1,3,7)

LED_E(1,3,7)

LED_B(1,3,7)

LED_D(1,3,7)

LED_DP(1,3,7)

LED_C(1,3,7)

LED_F(1,3,7)

LD_LED2(1,3,7)

LED_A(1,3,7)

LED_G(1,3,7)
LED_G(1,3,7)

LED_E(1,3,7)

LED_B(1,3,7)

LED_D(1,3,7)

LED_A(1,3,7)

LED_C(1,3,7)
LED_B(1,3,7)

LED_F(1,3,7)

LED_D(1,3,7)
LED_E(1,3,7)

LED_DP(1,3,7)
LED_DP(1,3,7)

LED_C(1,3,7)

LD_LED3(1,3,7)

LED_F(1,3,7)

HALL2_IS(4)

CMPW_IS(4)

V-W(2)INTP2_PY (1,3)

CMPU_IS(4)

INTP3_PZ (1,3)

CMPV_IS(4)

HALL3_IS(4)HALL1_IS(4)
V-U(2) INTP1_PX (1,3) V-V(2)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PB_RESET PB_START PB_FORWARD PB_REVERSE

PB_MODE

SPEED

CTS-296UD103B

1.0
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MOTOR CONTROL I/O BOARD

Title

Size Document Number Rev

Date: Sheet                   of

VCC_IS

GND_IS

GND_IS

VCC_IS

GND_IS

VCC_IS

GND_IS

VCC_IS

GND_IS

VCC_IS

GND_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

VCC_IS

GND_IS

GND_IS

GND_IS

GND_IS

GND_IS

GND_IS

GND_IS

GND_ISGND_IS

GND_IS

GND_IS

GND_IS

+ C43
1UF

SW3

TF1
NFE61PT681BH9

JP5

P3X1

1
2

3

SW5

+ C45
1UF

JP11

P2X2

1 2
3 4

R56
10K

+ C47
1UF

R52
10K

1
3

2

R62
10K

R58 100

SW1

R54
10K

SRP18 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

R51
3.16K

SRP13 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

SRP15 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

+C40
10UF

J6
FRIWO 15VDC@1A 2

1

R61 100R59 100

ZH2

VC0805-14C-300DP

SW4

SRP14 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

+ C46
1UF

SW2

SRP11 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

R57
10K

+ C44
1UF

R55
10K

R53
1.0K

U17
LT1963A_SO8

1

3

5

7 2

4

6

8 OUT

GND

/SHDN

GND ADJ

NC

GND

IN

SRP16 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

ZL22

VC0805-05C-150DP

SRP12 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

R60 100

R63 100

SRP17 100K-742-8P
1
2
3
4 5

6
7
81

2
3
4 5

6
7
8

ZH1

VC0805-14C-300DP

+
C39

22UF

TG_RST (1,3) PX_START (1,3) PX_FORWARD (1,3) PX_REVERSE (1,3)

PX_MODE (1,3)
PWM_3 (1,3,4)
PWM_2 (1,3,4)

PWM_0 (1,3,4)
PWM_1 (1,3,4)

PWM_5 (1,3,4)
PX_TRIPB (1,3,4)

PWM_4 (1,3,4)

CMPW (2,4)

CMPU (2,4)
CMPV (2,4)

HALL2 (2,4)

ENC_B (2,4)
ENC_A (2,4)
HALL3 (2,4)

ENC_Z (2,4)

LED_D (1,3,6)

LED_B (1,3,6)
LED_C (1,3,6)

LED_A (1,3,6)

LED_DP (1,3,6)
LED_G (1,3,6)
LED_F (1,3,6)
LED_E (1,3,6)

LD_LED2 (1,3,6)
LD_LED1 (1,3,6)

LD_LED3 (1,3,6)

LD_LED0 (1,3,6)

ANI4(1,3)

VCC_IS (1,2,3,4,5,6)

HALL1 (2,4)

VCC_15V (2,3)

VCC_5V(2)


