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B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

PWM

PWM

PP3

1

0

EDMS

EDMS

NOTES:

PHASE_A

EDMS

EDMS

BEMF

7

GND

GND

R
49

10
.0

K

GND

GND GND

R43

2.49K

R32

2.49K

R7

2.49K

R2

2.49K

GND

GND

GND

GND

GND

VBULK

GND

VBULK

GND

VBULK

GND

VBULK

VBULK

GND

GND

VBULK

GND

GND

GND

TP8

GND

TP7

PP4

*

*

TP1

7

5

3

.2
2u

F

C
12

GND

GND

.2
2u

F

C
8

10
0p

F

C
6

EDMS

EDMS

EDMS

*

R31

10.0K

R28

10.0K

C-FLEX

*TP2

*

N/A 1009873

*

PHASE_C

EDMS

EDMS

EDMS

1 6

GND

GND

R
26

10
.0

K

R
10

10
.0

K

R
11

10
.0

K

R19

2.49K

GND

GND

GND

VBULK

GND

VBULK

VBULK

R
47

0.
12

2W

GND

GND

R45

13.7K

GND

*

4

6

2

GND

.2
2u

F

C
10

GND

EDMS

EDMS

EDMS

R38

10.0K

GND

R21

1.82K

*

R24

90.9K

TP5

*

*

*

EDMS

EDMS

EDMS

R
22

2.
49

K

CTL_LO_A

PWM

CTL_HI_B

PWM

I_LO_SIDE

SCHEMATIC

SHEET 4 - R103, R122, R123 WAS 1K 7-1-01

5-28-02SCHEMATIC FOR REV 6 BOARD

EDMS

EDMS

R
48

2.
49

K

PWM

R
34

2.
49

K

CTL_HI_A

GND

R
23

2.
49

K

CTL_LO_B

GND

R178

10.0K

GND

PWM

GND

CTL_HI_C

R177

10.0K

Q21

MMBT3906LT1

Q19

MMBT3904LT1

Q17

MMBT3906LT1

R29

10.0K

R18

10.0K

R13

10.0K

Q5

MMBT3904LT1

GND

+3.3V_MAIN

MMBT3906LT1

Q3

MMBT3904LT1

Q2

R
81

90
.9

K

R40

232

R
80

90
.9

K

R
79

90
.9

K

R16

232

R5

232

R50

3.16K

R44

1.00K
.2

2u
F

C
14

FAST_CURRENT

*

R30

1.00K

TP6

R27

1.00K

EDMS EDMS
EDMSEDMS

5-28-02F.PASCARELLA

2.       - INDICATES ITEMS NOT INSTALLED.

.4
7u

F

C
13

MTR_CTR_EST

TP4

47
00

pF

C
7

NO SCHEMATIC CHANGES 6-18-03

12-20-02SHEET 6 - INSTALL R202 & R204
                  NOT INSTALL  R201 & R203

10-28-02SHEET 4 - MAKE FIVE BUTTON 
SHEET 5 - INSTALL C26,C35,C36,C38
                  MT1 AND R110
SHEET 6 - INSTALL R207, 
                  NOT INSTALL R208

S1009873

MOTOR DRIVER

GND

+3.3V_MAIN

3
CONN M 3 PIN 100

J1:C

GND

GND

2
CONN M 3 PIN 100

J1:B

1
CONN M 3 PIN 100

J1:A

C
3

EDMS

EDMS

EDMS

GND

GND

13
11

12

74LV00
(7=GND,14=+3.3V_MAIN)

U2:D

R179

10.0K

5
6

4

74LV00

U2:B

(7=GND,14=+3.3V_MAIN)

12

13
11

74LV08
(7=GND,14=+3.3V_MAIN)

U6:D

R
15

2.
49

K

R14

2.49K

9

10
8

74LV08

U6:C

(7=GND,14=+3.3V_MAIN)

R
3

2.
49

K

R
9

2.
49

K

2
3

1

74LV00

U2:A

(7=GND,14=+3.3V_MAIN)

R42

10.0K

MMBT3904LT1

Q12

Q16

MMBT3904LT1

Q14

MMBT3906LT1

MMBT3904LT1

Q9

MMBT3906LT1

Q10

R6

10.0K

.1
uFC
2

MMBT3906LT1

Q7

R1

10.0K

1

2

4
3

5VOUT
6VOUT

7VOUT

8VOUT

NDS8858H

Q18
R36

232

.2
2u

F

C
9

1

2

4
3

5VOUT
6VOUT

7VOUT

8VOUT

NDS8858H

Q11

R17

232

R
78

90
.9

K

.2
2u

F

C
4

1

2

4
3

5VOUT
6VOUT

7VOUT

8VOUT

NDS8858H

Q4
R4

232

R
75

90
.9

K

R
74

90
.9

K

R46

1.00K

5

6
7

LM358A

(4=GND, 8=+5V)

U3:B

B160

CR21

R37

1.00K

R20

301

10
8

9

74LV00

U2:C

(7=GND,14=+3.3V_MAIN)

GND

R25

5.11M

11-25-02SHEET 2 - CHANGE CR3 TO SB5H90 
SHEET 6 - INSTALL R198 
                  NOT INSTALL B1, C34, C37
                  R142, R197, U11 AND Y2

SHEET 5 - NOT INSTALL MT1,C26,C35
                  C36,C38, R110
SHEET 6 - NOT INSTALL R207
                   INSTALL R208

04-22-03

7-30-02REV CHANGE ONLY

TP3

C
5

C
11

EDMS

EDMS

EDMS

4

5
6

74LV08

U6:B

(7=GND,14=+3.3V_MAIN)

.2
2u

F

C
1

3

2
1

LM358A

(4=GND, 8=+5V)

U3:A

1

2
3

74LV08
(7=GND,14=+3.3V_MAIN)

U6:A

CTL_LO_C

PHASE_C

P.DEVINNEY

F.PASCARELLA

F.PASCARELLA

F.PASCARELLA

Q6

MMBT3904LT1

Q1

MMBT3904LT1

INTERNATIONAL W/O SMART CARD

1.  REFER TO  SEPARATE BILL OF MATERIALS FOR ADDITIONAL PART INFORMATION.

165 OHMS @ 100 MHZ

E1:A

165 OHMS @ 100 MHZ

E1:B

165 OHMS @ 100 MHZ

E1:C

P.DEVINNEY

P.DEVINNEY

Q20

MMBT3904LT1

Q15

MMBT3904LT1

Q13

MMBT3904LT1

Q8

MMBT3904LT1

11

10
13U1:D

(3=VBULK, 12=GND)
LM339M

P.DEVINNEY

P.DEVINNEY

PHASE_A

PHASE_B
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B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

------ --- --- --- ---

7

VBULK

GND

R
77

23
2

R
76

49
9

+

2.2uF

C29

GND GND

+5v_MODEM

+5V

+

2.2uF

C31

PWRGND

C
R

2

M
U

R
S

16
0

R
54

68
K

2W

R
62 6.
2

PP6

R60

301

GND

CR3

SB5H90

C20

4700pF

*

R61

GND GND

GND

VBULK

GND

C
R

22

S
M

B
J1

0C
A

VBULK

C-FLEX

GND

R
66

4.
22

K

5A

F3

GND

+5V

CR4

MSP845

N/A 1009873

R
8

10
.0

K

2 6

GND

R
51

75
0K

1/
2 

W

GND

GND

GND

GND

+3.3V_MAIN

+

400V
68uF
C17

B160

CR5

99
8 

O
H

M
S

 @
 1

00
 M

H
Z

E
4

99
8 

O
H

M
S

 @
 1

00
 M

H
Z

E
3

+

25V
1000uF

C22

.1
uF

C
23

C
R

27

S
M

B
J1

0C
A

R
33

10
.0

K

.1
uF

C
71

SCHEMATIC

SEE SHEET 1

DC-ON

.2
2u

F

C
28

+8V

F1

2.5A

AC IN

.2
2u

F

C
70

.2
2u

F

C
30

PWRGND PWRGND

PWRGND

R
52

1.
00

M

+

C
27 47

uF
10

V

PP5

C
25

.1
uF

998 OHMS @ 100 MHZ

E2

CR6

MMSZ5240BT1

VBULK

EDMS
EDMS EDMS

EDMS
5-28-02F.PASCARELLA

S1009873

POWER SUPPLY

GND

+3.3V_MAIN

3 SS
2 SC

1 L

J3

GND

1 IN 3OUT

4

GND

KA78M05R
U7

1L1

2L2

J2

SCHURTER 4300.0099

1 IN 3OUT

4

GND

KA78M05R
U20

GND
IN OUT

TAB

U13
LT1521CST-3.3

.1
uF

C
21

R
V

1

S
14

K
32

0

.1
uF

C
18

4

1 2

3
35 mh .6A

L1

1.
00

M

R
55

4 1

3

2

BR86DL

CR1

PWRGND

PWRGND

C
R

26

P
6S

M
B

15
0A

T
3

GND

5AF
2

GND

VBULK

1 IN 3OUT

4

GND

KA78M05R
U14

4 SOURCE

5 FREQ

7DRAIN

2L-SENSE

1 CONTROL

3X-LIMIT

TOP249Y

U4

.001uF

C16

ISOLATION BARRIER

INTERNATIONAL W/O SMART CARD

PWRGND
2

1 4

3
ICA-0885

L2

9

8
14

LM339M
(3=VBULK, 12=GND)

U1:C

2

4

5

1

3

6

CNY17F-2

U5

4

5

10

1

2

6

T1

ICA-0638

+

25V
1500uF
C15
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B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

---

7

*

*

*

*

*

*

6

*

+1.5V

+5V PP7

--- ---

PP12

PP10
PP9

SCHEMATIC

--- --- ---

E7

C
R

18

B
Z

T
52

C
5V

6S

GND

GND

GND

R
89

1.
00

K

+5V

+1.5V

+1.5V

+5V

.1
uF

C
50

GND

GND GND

+5V

+5V

GND

PP11

PP8

C-FLEX

*

*

N/A 1009873 3

*

*

*

GND

*

*

*

*

E8

GND

C
R

12

B
Z

T
52

C
5V

6S

C
R

11

B
Z

T
52

C
5V

6S
.2

2u
F

C
32

R
65

1.
00

K

R
64

4.
22

K

GND
R

13
7

1.
00

K

R
13

9

1.
00

K

SHIFTED_SM_TXD1

SHIFTED_SM_SDA_IN

PP20

SHIFTED_SM_RXD1

SHIFTED_SM_SCL

PP19

+1.5V

+1.5V

SM_DETECT

SM_TXD1

SM_SDA_IN

SM_SDA_OUT

SM_RXD1

SM_SCL

DISP_SCL

TC_DATA_OUT

TC_DATA_IN

+1.5V

SEE SHEET 1

S1 J4:I

S2 J4:J

E12C8 J4:H

E11C7 J4:G

GND
C6 J4:F

E10C5 J4:E

C1 J4:A *

+3.3V_MAIN

R
83

1.
00

K

R
13

6

10
.0

K

+3.3V_MAIN

+3.3V_MAIN

R
82

1.
00

K

R
13

1

10
.0

K

+3.3V_MAIN

+3.3V_MAIN

R
63

1.
00

K R
12

5

10
.0

K

+3.3V_MAIN

GND

DISP_SDA

+3.3V_MAIN

R
13

8

10
.0

K

.1
uF

C
49

VBULK

.2
2u

F

C
33

.2
2u

F

C
24

+3.3V_MAIN +3.3V_MAIN

GND

9

8
14

LM339M

U18:C

(3=VBULK, 12=GND)

GND

EDMS
EDMS EDMS

EDMS
5-28-02F.PASCARELLA

1000 OHMS @ 100 MHZ

E22

E24

1000 OHMS @ 100 MHZ

E19

1000 OHMS @ 100 MHZ

E17

E23

+5v_MODEM

S1009873

E9C4 J4:D

C3 J4:C

C2 J4:B

*
R

92

1.
00

K

+5V

11

10
13

LM339M

U17:D

(3=VBULK, 12=GND)

5

4
2

LM339M

U18:A

(3=VBULK, 12=GND)

+5V

R
13

0

10
.0

K

R
12

6

10
.0

K

7

6
1

LM339M
(3=VBULK, 12=GND)

U17:B

9

8
14

LM339M

U17:C

(3=VBULK, 12=GND)

+5V

5

4
2

LM339M

U17:A

(3=VBULK, 12=GND)

.2
2u

F

C
58

+1.5V

+3.3V_MAIN

R
14

0

10
.0

K

R
68

2.
49

K

R
69

2.
49

K

C
R

19

B
Z

T
52

C
5V

6S

7

6
1

LM339M

U18:B

(3=VBULK, 12=GND)

C
R

20

B
Z

T
52

C
5V

6S

1000 OHMS @ 100 MHZ

E18

1000 OHMS @ 100 MHZ

E20

1000 OHMS @ 100 MHZ

E21

SHIFTED_SM_RXD1

SHIFTED_SM_SCL

+1.5V

INTERNATIONAL W/O SMART CARD
DISPLAY AND SMART CARD

SHIFTED_SM_TXD1 8J5:H

SHIFTED_SM_SDA_IN

SHIFTED_TC_DATA_OUT 6J5:F

7J5:G

4J5:D

SHIFTED_TC_DATA_IN

1J5:A

2J5:B

+5v_MODEM

3J5:C

5J5:E

1 SDA
2 SCL
3 SYNC
4 CLK
5 VDD
6

OSC
7 A0
8 A1
9 A2

10 SA0
11 VSS
12 VLCD
13 BP0
14 BP2
15 BP1
16 BP3
17

S0
18 S1
19 S2
20 S3 21S4

22S5

23S6

24
S7

25S8

26S9

28S11
27S10

29S12

30S13

31S14

32S15

33S16

34S17

35
S18

36S19

37S20

38S21

39S22

40S23

PCF8566T

U8

10 C4

7 S13

4 S16

1 S19

13S1

16S4

19S7

22C1

8 S12
9 S11

2 S18
3 S17

14S2

15S3

17S5

18S6

20S8

21S9

23S10

5 S15
6 S14

11 C3
12 C2

UTS-J325AV

DS1
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B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

B

A

8 7 6 5

8 7 6 5

D

C

REV C/N DESCRIPTION DATE DRAWN BY: CHECKED BY: APPROVED BY:

4 3 2 1

D

C

APPR BY:

4 3

B

DRN BY:

CHK BY:

2

PRODUCT LINE:

PROCESS: TITLE:

DRAWING NO.

D
SIZE

SCALE

A

PART NO. SHEET OF

REV.

1

--- --- ---

7

6

---

LEFT

---

SCHEMATIC

---

KYP_LTG

SW4

SW3

SW1

GND

R
10

8

2.
49

K

R104

2.49K

GND

+8V

GND

R
11

3

10
.0

K

HALL

GND

R
98 1K 1/
4W

C-FLEX

GND

R
10

2

2.
49

K

R
99 1K 1/
4W

VBULK

R
10

0

1K 1/
4W

+3.3V_MAIN

N/A

GND

GND

GND

10
0p

F

C
59

GND

GND

1009873

SW5

SW2

4

1/
4W

R
10

6

1K
R

12
2

41
2

1/
4W

+8V

.0
1u

F

C
69

GND

1

2

LS1

.2
2u

F

C
68

R
12

3

41
2

1/
4W

R
11

2

1.
00

K

R107

2.49K

R
11

9

10
.0

K

+8V

GND

KEYPAD

R
95

90
.9

K

R
93

90
.9

K
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+3.3V_MAIN

7WP2 A1

6SCL

5SDA4 VSS

3 A2

8VCC1 A0
U15

24C02M8

3VSS
1

RST

2 VDD

U19

MCP120T-315I/TT
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73AVREF

18VPP

34VDD
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65P60/A16

68P63/A19

62 P55/AD13

59 P52/AD10

76P72/ANI2

79P75/ANI5

52 P45/AD5

49
P42/AD2

84P82/ANI10

40P90/LBEN /WRL

15 P35/TO1/A14

43P93//DSTB/RD

12 P32/TI10

46P96/HLDRQ

20P101/RTP1/A6

5 P25/ASCK1

23P104/RTP4/A9

2 P22/SCK2

26P107/RTP7/A12

28P111/A2
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22P103/RTP3/A8
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