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CPU, peripherals
Page 3:
Power supplies, CAN, Display, Decoupling
Page 4: 
Keypad & LED interfaces

REV A - Initial Release
 

Q26023-002 
DRAGO STANDARD UI

Page 2: 

Page 1: 
Cover

REV B - Updated the LCD circuitry;Added the current limiter to the LCD. Added the Microcontroller Pin68.
 REV C - Added the digital POT; Changed the Buffer; Reassigned the LCD spi
REV D - Moved LED for Heartbeat and CAN to our standard position; Corrected the caps on the U27; Added Ground to U29; added pull ups to unused input to U30
REV F - Update the Tx/Rx  
REV G - Update the revision number 
REV H - Add Assembly Test Points
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RS-232 SERIAL PORT

JTAG

GREEN LED
HEARTBEAT

YELLOW LED
CAN

FLASH
SPI0

Pin to be configured as GPIO, used to generate an
interrupt when VBUS drops, in order to disconnect
internal 1.5K on USB+. See datasheet 18.3

RED LED
USB

USB DEVICE PORT - MINIB

ENSURE LAYOUT to have Pin1 at top left 
corner of with respect to board orientation

FRAM

CPU,
Peripherials

IMPACT DETECTION

Sensitive Movement Detection

ACCELEROMETER

BOARD REVISION BIT DECODER:
BIT        2    1    0
REV 0      0    0    0     MULE BOARD
REV 1      0    0    1     P1  BOARD
REV 2      0    1    0     P2, PP BOARD
REV 3      0    1    1

JTAG SWITCHED TO SMALLER FOOTPRINT

75
0u

A 
m

in

UARTrx
UARTtx

DNI
DNI

BRD_REV_BIT0
BRD_REV_BIT1
BRD_REV_BIT2

NON-POP

NARROW / WIDE 
footprints.

Narrow Footprint

Wide Footprint

DNI

GND

GND

GND

GND

ACCEL_SSI1MOSI

ACCEL_SSI1SCL

ACCEL_SSI1MISO

ACCEL_RESET

ACCEL_nCS

USB0_MT

VDDA

GNDA

nRESET_Micro

nRESET

GND

VDD3p3V
VDD3p3V VDD3p3V VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V VDD3p3V

VDD3p3V
VDD3p3V

VDD3p3V VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V VDD3p3VVDD3p3V

VDD3p3V

VDD3p3VVCC5p0V

VDD3p3V VDD3p3V VDD3p3V VDD3p3V VDD3p3V VDD3p3V

ACCEL_SSI3SCL2

ACCEL_SSI3MISO2

ACCEL_INT_1 2

ACCEL_INT_2 2ACCEL_SSI3MOSI2

ACCEL_RESET2

ACCEL_nCS2

nRESET 2,3

SPI0_FLASH_FRAM_CLK2

CAN0_RX3

FLASH_nCS2

CAN0_TX3

FLASH_nWP2

SPI0_FLASH_FRAM_TX2
SPI0_FLASH_FRAM_RX2

JTAG_TCK2
JTAG_TMS2
JTAG_TDI2

JTAG_TDO2

RS232_TX 2
RS232_RX 2

USBID 2
USBVBUS 2

HEARTBEAT_LED 2
CAN_LED 2

USBp2
USBn2

LED_154

LED_174
LED_164

LED_184

LED_144
LED_134

LED_24
LED_34
LED_44

LED_64
LED_74
LED_84

LED_54

LED_104
LED_94

LED_114
LED_124

USB_LED 2

SPI0_FLASH_FRAM_RX2

SPI0_FLASH_FRAM_TX2

SPI0_FLASH_FRAM_CLK2

FRAM_WP2

FRAM_nCS2

JTAG_TMS 2
JTAG_TCK 2
JTAG_TDO 2
JTAG_TDI 2
nRESET 2,3

FLASH_nWP2

nRESET2,3

RS232_TX2

FLASH_nCS2

RS232_RX2

SPI0_FLASH_FRAM_TX2

SPI0_FLASH_FRAM_CLK2
SPI0_FLASH_FRAM_RX 2

USBID 2

USBVBUS 2

USBn 2
USBp 2

HEARTBEAT_LED 2CAN_LED 2USB_LED 2COL4 4
COL3 4
COL2 4
COL1 4

COL5 4

LED_204
LED_194

ACCEL_SSI3SCL2
ACCEL_nCS2

ACCEL_INT_22
ACCEL_RESET2

ACCEL_INT_12

FLASH_nWP2

nRESET2,3

FLASH_nCS2

SPI0_FLASH_FRAM_TX2

SPI0_FLASH_FRAM_CLK2

ACCEL_SSI3MISO2
ACCEL_SSI3MOSI2

ROW1 4
ROW2 4
ROW3 4
ROW4 4
ROW5 4

FRAM_nCS 2
FRAM_WP 2

LCD_CS 3
LCD_DB7 3

LCD_DB6 3

LCD_A0 3

POT_CLK 3

LED_14

LED_214

POT_MOSI3

POT_CS 3
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ATP27

J3

20021121-00010C4LF

1 2
3 4
5 6
7 8
9 10

C69
0.1uF

R26

0

ATP24

TP7

R30
100K

C41
10nF

TP6

ATP21

Y1
ABLS-16.000MHZ-B2-T

1
2

R15
4.75k

TP4

R25
200K

C42
0.1uF

C65
1uF

R22 27.4

U4

MAX3232

R1IN 13

R2OUT9

GND15

R1OUT12

T1OUT 14C1+1

C1-3

C2+4

C2-5

V+2

V-6

VCC 16

T1IN11

T2IN10

T2OUT 7

R2IN 8

D3

LM4040A
3V 0.1%

2

1
3

ATP4

J2

CON3

1
2
3

U6

FM25CL64

SO 2

G
N

D
4

SI5

VCC8
CS1 WP3 HOLD7
SCLK6

C36
0.1uF

ATP9

C90
1uF

R36
100K

R27
10K

U12

DS1816R

RESET 1

G
N

D
3

VC
C

2

R24
100K

ATP2

C48 0.1uF

R20

0

U7

TPD4E001

IO1 1

IO2 3

GND 2IO34
IO46
VCC5

U9
AT45DB081E/SHNVC

C
6

G
N

D
7

SC
LK

2
SI

1

SO
8

R
ST

3
W

P
5

C
S

4

C100
0.1uF C96

18pF

C56
0.1uF

C75
10nF

ATP33

J8

MUSBB55104

VCC 1

D- 2

D+ 3

ID 4

GND 5

MT16

MT27

R33
1KC83

0.1uF

C93
0.1uF

ATP23

C85
10nF

C35 4.7uF

R38
1K

C61
0.1uF

R2
162

C16 0.1uF

ATP18

ATP29

U10

AT45DB081E-SSHN-B

VCC 6

GND 7

SCLK2
SI1

SO 8

RST3
WP5
CS4

R13
10K

R12
4.75K

C37
1uF

C18 0.1uF

R40
1K

C20 0.1uF

R17

10K

C390.1uF

FB1
300 Ohms

C64
0.1uF

R29 27.4

C80
0.1uF

ATP5

ATP6

LED1_G1

GREEN
ATP7

C21 0.1uF

ATP8

R34
100K

ATP20

ATP12

R32 27.4

LED1_R1

RED

C97
18pF

C34 0.1uF

ATP35

R9
2K
1%

R28
10K

C87
47nF

ATP26

ATP32

ATP25

C29
0.1uF

R10
100K

ATP22

C32

2.2UF 16V

FB4

300 Ohms

R3
162

R14
4.75K

C86
10nF

ATP11

C71
0.1uF

FB3 300 Ohms

ATP31

U5

FXLS8471Q

VD
D

IO
1

BYP 2

R
es

er
ve

d1
3

SCL/SCLK4

G
N

D
1

5

SDA/MOSI6

SA0/MISO7

N
C

1
8

INT2 9

SA1/nCS10

INT1 11

G
N

D
2

12

R
es

er
ve

d2
13

VD
D

14

N
C

2
15

RESET16

L2
FERRITE BEAD 

1
2

R35 27.4

ATP28

C58
10nF

ATP10

ATP1

3.3V Tolerant only 
(Only Pin 96 is 5V)

U11

TM4C1294NCPDT

PG049

PG150

PJ0116

PJ1117

PL081

PL182

PL283

PL384

PL485

PL586

PN0107

PN1108

PN2109

PN3110

PN4111

PN5112

PQ0/SSI3CLK5

PQ1/SSI3FSS6

PQ2/SSI3XDAT011

PQ3/SSI3XDAT127

PQ4102

PF0/M0PWM0 42

PF1 43

PF2 44

PF3 45

PF4/SSI3XDAT2 46

PH0 29

PH1 30

PH2 31

PH3 32

PM0 78

PM1 77

PM2 76

PM3 75

PM4 74

PM5 73

PM6 72

PM7 71

PP2 103

PP3 104

PP4 105

PP5 106

PA0/U0RX33

PA1/U0TX34

PA2/SSI0CLK35

PA3/SSI0FSS36

PA4/SSI0XDAT037

PA5/SSI0XDAT138

PA6/SSI0XDAT240

PA7/SSI0XDAT341

PB0/USB0ID 95

PB1/USB0VBUS 96

PB2/I2C0SCL 91

PB3/I2C0SDA 92

PB4/AIN10/SSI1FSS 121

PB5/AIN11/SSI1CLK 120

PD0/AIN15/SSI2XDAT1 1

PD1/AIN14/SSI2XDAT0 2

PD2/AIN13/SSI2FSS 3

PD3/AIN12/SSI2CLK 4

PD4/AIN7/SSI1XDAT2 125

PD5/AIN6/SSI1XDAT3 126

PD6/AIN5/SSI2XDAT3 127

PD7/AIN4/SSI2XDAT2 128

PC0/TCK/SWCLK100

PC1/TMS/SWDIO99

PC2/TDI98

PC3/TDO/SWO97

PC4/C1-25

PC5/C1+24

PC6/C0+23

PC7/C0-22

PE0/AIN315

PE1/AIN214

PE2/AIN113

PE3/AIN012

PE4/AIN9/SSI1XDAT0123

PE5/AIN8/SSI1XDAT1124

PK0/AIN16 18

PK1/AIN17 19

PK2/AIN18 20

PK3/AIN19 21

PL6/USB0DP94

PL7/USB0DM93

PP0/C2+ 118

PP1/C2-/SSI3XDAT3 119

PK7 60PK6 61PK5 62PK4 63

GND17

GND58

GND114

GND55 GND48

GND80

GNDA10

VDD 7

VDDA8

VDD 16

VDD 26

VDD 28

VDD 39

VDD 47

VDD 69

VDD 101

VDD 51

VDD 79

VDD 90

VDD 52

VDD 113

VDD 122

VDDC 87VDDC 115

VREFA+9

EN0RXIN53

EN0TXOP57 EN0TXON56

RBIAS59

EN0RXIP54 HIB 65WAKE 64

XOSC1 67XOSC0 66

RST70

OSC0 88

OSC1 89

VBAT 68

TP5

ATP30

ATP19

C43
0.1uF

R39
1K

R11
4.75K

C79
0.1uF

C63
10nF

R1
162

FB2
300 Ohms

ATP34

R23 27.4

LED1_Y1

YELLOW

ATP3

C31
0.1uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

5V / 1A SWITCHING SUPPLY

POWER SUPPLY +3.3V
3.3V LOW DROPOUT LINEAR REGULATOR

POWER SUPPLY +5V

POWER INPUT +12V

DISPLAY

CAN COMMUNICATIONS

Place these decoupling capacitors near the Micro.

Place these decoupling capacitors near noisy lines. 
7

11

11

6

12V Coming in the CAN J1 powers the User Interface Module

Power supplies, CAN, Display, 
Decoupling

Fixed

36V input safe for testing only.

70mA current

GNDGNDGND

GND

GNDGNDGND

GND

GND

GND

CAN0_RX
CAN0_TX

VDD12V

VDD3p3V

VDD3p3V

VCC5p0VVCC5p0V
VCC5p0V

VCC5p0V

VDD12V

VDD3p3V

VCC5p0V

VDD3p3V

VCC5p0V

LCD_DB62
LCD_DB72

LCD_CS2
nRESET2

CAN0_RX2
CAN0_TX2

LCD_A02

POT_CS 2
POT_MOSI 2
POT_CLK 2
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SN65HVD1050D

TXD1
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D
2

VC
C

3

RXD4

VREF 5
CANL 6CANH 7

SILENT8

C101

C92 C59

C2
0.1uF

C81

C98
0.1uF

C103
0.1uF

C17
22nF

C1005X7R1E223K

C99

Q2
MMBT2907A/SOT
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2
3

LCD1

CON30
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3
4
5
6
7
8
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10
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26
27
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29
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C70

LCD2

CON2

1
2

C15
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C25
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C88

C47
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C114
0.1uF

C52
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C8
0.1uF

C82

C13
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C14
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L1
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UP3B-330
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C22
0.1uF

R19
0
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0.1uF

ATP14

+ C27

47uf / 50V

C40

TP2
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1uF

R18

0
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C10
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C26
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62ATP17
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47nF
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R8
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ATP13
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R7

0
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10uF
16V
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0.1uF

J1

CON4

1
2
3
4

R16

100K

C74

C45

C49 2.2UF

+

C19
220uF ELECT 10V2

1

C53 2.2UF

C6
0.1uF

C30

R21

20.5K

C78 U3
LM2676S-5.0

VIN2 FB 6

OUT 1
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N

D
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O
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Keypad Interface

Conventional 5 x 5 scanned keyboard. CPU will output a logic "1"
to the Rows one at a time, and scan the returning Cols for a key
press.  Pull-downs on the Cols insure a logic "0" if a key in
that column is not pressed. 244 isolates the CPU from the
keypad. Series resistors and  ESD devices will protect the
buffer. 

LED POWER FOR "POD" TOUCH BOARD

KEYPAD CONNECTOR

COLUMN1
COLUMN2
COLUMN3
COLUMN4
ROW1
ROW2
ROW3
ROW4

PLACE ESD Protection
Close to pins. 

PLACE ESD Protection
Close to pins. 

Keypad &
LED
interfaces

ROW5

COLUMN5

PLACE ESD Protection
Close to pins. 

GND

GND

GND

GND

GND

VDD3p3V

VDD3p3V

VCC5p0V

VCC5p0V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

LED_142

LED_22

LED_32

LED_42

LED_52

LED_62

LED_72

LED_82

LED_92

LED_102

LED_112

LED_122

LED_132

LED_12

LED_152

LED_162

LED_182

LED_172

LED_192

LED_202

LED_212

COL4 2
COL3 2
COL2 2
COL1 2

ROW42
ROW32
ROW22
ROW12

ROW52
COL5 2
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R900 OHM

R45
10K

R79
10K

R690 OHM

R44 1.80K

R52 1.80K

C113
0.1uF

TP26

TP8

C109
10nF

TP30

R80 1.80K

R590 OHM

R610 OHM

R82
10K

U14

SN75468/SO

1B1

2B2

3B3

4B4

5B5

6B6

7B7

1C 16

2C 15

3C 14

4C 13

5C 12

6C 11

7C 10

COM9 GND 8

TP28

R620 OHM

TP23

R51
10K

R75
10K

R630 OHM

TP14

U16

74LVC125A

A12

A25

A39

A412

Y1 3

Y2 6

Y3 8

Y4 11

14
VC

C
7

G
N

D1OE/1

2OE/4 3OE/ 10

4OE/ 13

R660 OHM

TP29

J5

LED CONNECTOR

1
2
3
4
5
6
7
8
9

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

R710 OHM

TP10

TP22

R76
10K

TP12

R85
10K

TP15

R49 1.80K

U17

74LVC125A

A12

A25

A39

A412

Y1 3

Y2 6

Y3 8

Y4 11

14
VC

C
7

G
N

D1OE/1

2OE/4 3OE/ 10

4OE/ 13

R47
10K

U15

SN75468/SO

1B1

2B2

3B3

4B4

5B5

6B6

7B7

1C 16

2C 15

3C 14

4C 13

5C 12

6C 11

7C 10

COM9 GND 8

R540 OHM

TP32

U21

TPD4E001

IO1 1

IO2 3

GND 2IO34
IO46
VCC5

C106
0.1uF

TP25

R48 1.80K

R560 OHM

R88
10K

R720 OHM

R87 1.80K

R680 OHM

C112
0.1uF

R42 1.80K

TP31

TP21

R78 1.80K

R570 OHM

R730 OHM

R43
10K

R600 OHM

R41
10K

R77
10K

R700 OHM

TP16

TP18

TP20

C108
0.1uF

U18

74LVC125A

A12

A25

A39

A412

Y1 3

Y2 6

Y3 8

Y4 11

14
VC

C
7

G
N

D1OE/1

2OE/4 3OE/ 10

4OE/ 13

R81
10K

R89
0 OHMTP9

R640 OHM
R650 OHM

C107
10nF

TP13

R74
10K

U20

TPD4E001

IO1 1

IO2 3

GND 2IO34
IO46
VCC5

R670 OHM

TP19

R50
10K

TP24

U19

TPD4E001

IO1 1

IO2 3

GND 2IO34
IO46
VCC5

U13

SN75468/SO

1B1

2B2

3B3

4B4

5B5

6B6

7B7

1C 16

2C 15

3C 14

4C 13

5C 12

6C 11

7C 10

COM9 GND 8

C105
10nF

R530 OHM

J4

CON12

1
2
3
4
5
6
7
8
9

10
11
12TP17

TP11

TP27

R550 OHM

R83 1.80K

R84
10K

R86
10K

C110
0.1uF

C111
0.1uF

R46 1.80K

R580 OHM


