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4

5 6 7 8

VBUS
D-
D+

GNDS
1

S
2

S
3

S
4

D1
PRTR5V0U2X

1 2
34

P6
56579-0576

1
2
3
4
5

X
1

X
2

X
3

X
4

VUSB
D-
D+
ID

GNDG
N

D
G

N
D

G
N

D
G

N
D

JP6

2516-6002UB

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

R21
49R9

0402

1 2

R26
49R9

0402

1 2

R27
2K21
0402

1
2

R28
2K21
0402

1
2

R29
2K21

0402

1 2

R34
4K87
0402

1
2

R38
10K0
0402

1
2

R39
20K0
0402

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I2C = 0XA2

I2C = 0X50

REAL TIME CLOCK

TEMP SENSOR

I2C - 0X9E

I2C = 0X40

CONFIG DIP SW

4 X 20 CHAR LCD

LED 2

LED4

EXT I/O HEADER

OPTICAL INCR

ENCODER

MICRO SD CARD

SERIAL FLASH MEM

2.4GHZ TRANSCEIVER

EXT SPI HEADER
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Size

Scale

CAGE Code DWG NO Rev

Sheet
of

Unless noted all resistors are
1/8 W 0805
All Capacitors are 
50V X7R 0805

MOSI

SCK

MISO

MISO

MOSI

SCK

MOSI
MISO
SCK

EINT1
EINT2
EINT3

SCL5
SDA5

SCL3
SDA3

SSEL1

MISOSCK

MOSI
EINT2
EINT1

EINT3

P3.25

P3.26

SSEL0

SSEL2

P27P28
P10P09

LED2

P1.24
P1.29P1.26
P1.25

P1.22
P1.19

P3.25P3.26

LED4

SSEL3

EINT3

EINT1
EINT2

SDA5

SCL5

SDA3

SCL3

RESETN

+3.3V

+3.3V

+3.3V

+3.3V

+5V

+3.3V

+3.3V

+5V

+3.3V

+5V

+3.3V

U19

MRF24J40MA-I/RM

1

2

3

4

5

6 7

8

9

10

11

12GND

RESET

WAKE

INT

SDI

SCK SDO

CS

CLKOUT

VIN

GND

GND R83
20K0

1
2

J18

101-00581-59

1
2
3
4
5
6
7
8

X1
X2
X3
X4

1
2
3
4
5
6
7
8

GND
GND
GND
GND

JP19

90131-0123

12
34
56

C76
100nF 0402

1
2

C75
100nF 0402

1 2

U18

AT45DB081D-MU

7

4

2

1 8

3

5

6

GND

CS

SCK

SI SO

RESET

WP

VCC

R78
2K21
0402

1
2

R79
2K21
0402

1
2

R80
2K21
0402

1
2

JP18
90131-0128

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

R81

221R

12

R82

221R

12

DS6

APT2012SURCK
RED 0805

21

DS7

APT2012SURCK
RED 0805

21

JP17
90131-0124

1 2
3 4
5 6
7 8

J19

640452-6

1
2
3
4
5
6

1
2
3
4
5
6

CR4
BAV70

1

3

2

Y5

32.768KHz

1
4

C78

4-25pF

12

C79
100nF
0402

1
2

U21
PCF8563T

1

2

3

45

6

7

8 OSCI

OSCO

INT

VSSSDA

SCL

CLKOUT

VDD
JP20

90131-0123

12
34
56

TP9

BLACK

11 -+

M1
12MM COIN CELL HOLDER

1 2

U22
SE95DP

7

8

6

4 5

1

2

3

A0

V+

A1

GND A2

SDA

SCL

OS

C80
100nF
0402

1
2JP21

90131-0123
1 2
3 4
5 6

J20

640452-6

1
2
3
4
5
6

SPISS
SDO

SCK/SCL
SDI/SDA

VSS
VDD

SW3

90HBW08P

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

U23

PCA8574D

12
11
10
9
7
6
5
4

16

15
14

3
2
1

138

P7
P6
P5
P4
P3
P2
P1
P0

VDD

SDA
SCL

A2
A1
A0

INTVSS

C81
100nF
0402
1 2

C74
100nF 0402

1
2

SKT1

215079-6

12
34
56

V+A
BSW

SWGND



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

2.5 VOLT REF

+/- 10 VOLT ANALOG IN

+/- 10 VOLT ANALOG IN

TACHOMETER IN

TACHOMETER IN

ANALOG OUT
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Sheet
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Unless noted all resistors are
1/8 W 0805
All Capacitors are 
50V X7R 0805

VREF

VREF

VREF

P19
P20

P18

P15
P16
P17VUSB

+5V

+5V

+3.3V

+5V

+3.3V

+5V

+5V

+5V

+5V

+5V

R5
10K0

1 2

R1
10K0

12 R2
5K11

1
2

C3
1.0uF

1 2

C2
100nF

1 2

+

-
U4
LM8261M5

3

4
1

5
2

C6
100nF

1 2

CR1

BAT54S

1

3

2

R10
10K0

1 2

R8
10K0

12 R9
5K11

1
2

C5
1.0uF

1 2

CR2

BAT54S

1

3

2

U1

INA159AIDGKT

1

2

3

4 5

6

7

8REF1

-IN

+IN

VEE SENSE

OUT

VCC

REF2

U6

TL4050A25IDBZR
2.5V

2
1

R11
2K21

1
2

C1
100nF

1 2

U3

INA159AIDGKT

1

2

3

4 5

6

7

8REF1

-IN

+IN

VEE SENSE

OUT

VCC

REF2

C4
100nF

1 2

C8
100nF

1 2

P1

1881325

J1
1881448

1

2

1

2

J3
1881448

1

2

1

2

J2
1881448

1

2

1

2

J4
1881448

1

2

1

2

P3

1881325

P2

1881325

P4

1881325

JP1
90131-0123

1 2
3 4
5 6

R3
1K .1%

1 2

R6
1K .1%

1 2

R4
2K .1%

1 2

R7
2K .1%

1 2

+

-

VCC

VEE
GND1

U2A
LM219D

4

5
12

11
6 3

JP2
90131-0123

1 2
3 4
5 6

+

-
GND2

U2B
LM219D

9

10
7

8

P5

1881325

+

- U5
LM8261M5

3

4
1

5
2

J5
1881448

1

2

1

2

C7
100nF

1 2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I2STXSDA
I2STXWS
I2STXCLK

I2SRXSDA
I2SRXWS
I2SRXCLK

LINE OUT

HEADPHONE OUT

LINE IN

MICROPHONE

AUDIO CODEC

I2C = 0X34
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50V X7R 0805

P30

P05

P07
P06

SCL3

SDA3

P08
P29

+3.3V

+AVDD

+HPVDD

+AVDD

+3.3V

+HPVDD

+3.3V

U7

TLV320AIC23BIPW

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

28BVDD

CLKOUT

BCLK

DIN

LRCIN

DOUT

LRCOUT

HPVDD

LHPOUT

RHPOUT

HPGND

LOUT

ROUT

AVDD AGND

VMID

MICBIAS

MICIN

RLINEIN

LLINEIN

CS

MODE

SDIN

SCLK

XTI/MCLK

XTO

DVDD

DGND

C17
47pF
50V 0402

1
2

C18
47pF
50V 0402

1
2

C23

47pF
50V 0402

1 2

C14
1uF

16V 0402

1 2

C15
1uF

16V 0402

1 2

C22
1uF

16V 0402

1 2

+

C13
100uF

16V

1 2

+

C12
100uF

16V

1 2

R12
100K
0402

1
2

R13
100K
0402

1
2

R18
100K
0402

1
2

R19
100K
0402

1
2

C16
1uF

16V 0402

1 2
C19
1uF

16V 0402

1 2

JP3

90131-0123

1 2
3 4
5 6

JP4

90131-0123

1 2
3 4
5 6

J7

SJ-3515-SMT

1
2
3
4

5J8

SJ-3515-SMT

1
2
3
4

5

J6

SJ-3515-SMT

1
2
3
4

5

J9

MJ-2510-SMT

1

2
4

C20
10uF

10V 0805

1
2

C21
100nF 0402

1
2

C9

100nF 0402

1 2

R16
49K9
0402

1
2

R17
49K9
0402

1
2

R14
49K9

0402

1 2

R15
49K9

0402

1 2

R20
2K21

0402

1 2L1

EXC-3BB221H

1 2

C10
27pF

50V 0402

1 2

C11
27pF

50V 0402

1 2

Y1

12MHz

1
3

2
4

TP1

BLACK

11

L2

EXC-3BB221H

1
2

+
C24

100uF
16V

1
2

C25

100nF 0402

1
2

L3

EXC-3BB221H

1
2

+
C26

100uF
16V

1
2

C27

100nF 0402

1
2


