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USER INTERFACE -- ARM 4 DESIGN

Page 2:
CPU, peripherals
Page 3:
Power supplies, CAN, Display, Decoupling
Page 4: 
Keypad & LED interfaces

Intended as a replacement for the NXP arm boards being used in T16, T12, and T17.

REV B - Changes
Accelerometer changed from I2C part to SPI part. Some micro pins moved around to accomodate. 

REV C - Changes
Footprints corrected by Rob Arend to get layout completed. 

REV D - Changes
Remove incorrect darlington chips.
Remove SPIDAC. Not needed now. PWM-ing screen for contrast works.
Fix CAN/Power connector.
Made Power input 36V tolerant.

Q26010-001

REV E - Changes
Corrected 6 wires and replaced ESD parts to SOT23-6 versions.
USB Connector changed to Vertical Mount and on back of PCB. See Charles Hawkins about new board outline.

REV F - Changes
REFENENCE DESIGNATORS RESET

LIGHTNING STANDARD UI

REV G - Changes
JTAG SWITCHED TO SMALLER FOOTPRINT
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Keep FB1 close 
to VDDA PINKeep FB2 close 

to GNDA PIN

RS-232 SERIAL PORT

JTAG

GREEN LED
HEARTBEAT

YELLOW LED
CAN

FLASH

CORE VOLTAGE
=1.2V+-10%

Keep C22 and R32 close to U7

All CPU GPIO are 5V tolerant except PL6, PL7, PB0, and 
PB1.

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

RATING 62uA 
TO 15mA

2uA max

3.00 VOLT REF

84
uA

82uA

NARROW / WIDE 
footprints. NON-POP

Decoupling Capacitors for the Micro. 

FRAM

CPU,
Peripherials

Keep FB4, C24, C25, C26 
and X1 close to Micro!

IMPACT DETECTION
Sensitive Movement Detection

ACCELEROMETER

NARROW / WIDE 
footprints.

Narrow Footprint

Wide Footprint

BOARD REVISION BIT DECODER:
BIT        2    1    0
REV 0      0    0    0     MULE BOARD
REV 1      0    0    1     P2  BOARD
REV 2      0    1    0     TBD BOARD
REV 3      0    1    1

DNIDNI

JTAG SWITCHED TO SMALLER FOOTPRINT

JTAG_TCK
JTAG_TMS

JTAG_TDI
JTAG_TDO

nRESET

VDDA

HEARTBEAT_LEDCAN_LED

nRESET GND

GND

nRESET_Micro

VDDC

GND

GNDA

GND

RS232_RX

RS232_TX

GND

GND

GND

USBVBUS

USB_LED

USBID

FRAM_nCS

SPI0_FLASH_FRAM_TX

SPI0_FLASH_FRAM_CLK

FRAM_WP

SPI0_FLASH_FRAM_RX

GND

ACCEL_SSI1MOSI

ACCEL_SSI1SCL

ACCEL_SSI1MISO

ACCEL_RESET

SPI0_FLASH_FRAM_TX

SPI0_FLASH_FRAM_CLK
SPI0_FLASH_FRAM_RX

nRESET

SPI0_FLASH_FRAM_TX

SPI0_FLASH_FRAM_CLK

FLASH_nWP

FLASH_nCS

ACCEL_nCS

FRAM_nCS
FRAM_WP

FLASH_nWP

SPI0_FLASH_FRAM_RX
SPI0_FLASH_FRAM_TX

RS232_RX
RS232_TX
SPI0_FLASH_FRAM_CLK

CAN_RX
CAN_TX

PWM_CONTRAST_CONTROL

JTAG_TCK
JTAG_TMS
JTAG_TDI
JTAG_TDO

USBVBUS
USBID

USBn
USBp

USB_LED

nRESET

FLASH_nCS

FLASH_nWP

FLASH_nCS

HEARTBEAT_LED
CAN_LED

BRD_REV_BIT0
BRD_REV_BIT1
BRD_REV_BIT2

USB0_MT

USBp
USBn

VDD3p3V

VCC5p0V

VDD3p3V

VDD3p3V
VDD3p3V VDD3p3V VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VCC5p0V

VDD3p3V

VDD3p3V

VDD3p3V VDD3p3V

VDD3p3V
VDD3p3V

VDD3p3V VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V

VDD3p3V 3,4

GND 2,3,4

GND2,3,4

GND 2,3,4

VCC5p0V 3,4

ACCEL_SSI1SCL2

ACCEL_SSI1MISO2

ACCEL_INT_1 2

ACCEL_INT_2 2ACCEL_SSI1MOSI2

ACCEL_RESET2

ACCEL_nCS2

LED_244
LED_234
LED_224
LED_214

LED_16 4
LED_15 4
LED_14 4
LED_13 4

LED_9 4
LED_10 4
LED_11 4
LED_12 4

LED_204
LED_194
LED_184
LED_174

LED_254
LED_264

LED_54
LED_64

LED_27 4
LED_28 4
LED_29 4
LED_30 4

CAN_TX 3
CAN_RX 3

LED_84
LED_74

LCD_STATUS3
LCD_RS3

LCD_R/W3
LCD_E3

LCD_DB73
LCD_DB63
LCD_DB53
LCD_DB43

PWM_CONTRAST_CONTROL3

LED_37 4
LED_38 4
LED_39 4
LED_40 4

LED_344

LED_324
LED_334

LED_314

LED_354
LED_364

ROW4 4
ROW3 4
ROW2 4
ROW1 4

COL4 4
COL3 4
COL2 4
COL1 4

ACCEL_INT_22

ACCEL_INT_1 2
ACCEL_RESET 2

ACCEL_nCS 2

LED_14
LED_24
LED_34
LED_44

ACCEL_SSI1SCL 2

ACCEL_SSI1MOSI 2
ACCEL_SSI1MISO 2

ROW54
COL54

nRESET 4,5,6,7
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5V / 1A SWITCHING SUPPLY

POWER SUPPLY +3.3V
3.3V LOW DROPOUT LINEAR REGULATOR

POWER SUPPLY +5V

POWER INPUT +12V

DISPLAYNOTE: DATA LINES ARE REVERSE ORDERED

CHANGE THESE TO 3 OHMS EACH

VOLTAGE DIVIDER ADDED IN CASE
D2A OUTPUT CAN'T DRIVE LCD
CONTRAST

NOPOP

NOPOP

1 == READ

3.3V -> 5V LEVEL SHIFT
LCD "READ" DISABLES 1/2
THE BUFFER SO STATUS CAN
BE READ DIRECTLY FROM
LCD ON DB7

carryover -- need to understand

Display is a 5V device
and will not work with
3.3v logic levels,
according to the spec.
It seems to work despite
this - witness previous
design. Adding the
buffer guarantees
correct logic levels.

carryover -- resistors will not be needed

CAN COMMUNICATIONS

Place these decoupling capacitors near the Micro.

Place these decoupling capacitors near noisy lines. 7

11

11

6

12V Going out the CAN J1-4 powers the User Interface Module
Power supplies, CAN, Display,  Decoupling

AND used as 3.3V to 5.0V LEVEL SHIFT

Fixed

36V input safe for testing only.

PWM and RC time constant 
used to control contrast levels.

GNDGNDGND

CONTRAST

GND

GND

GNDGNDGND

GND

CAN_RX
CAN_TX

GND

GND

GND

PWM_CONTRAST_CONTROL

GND

VDD12V

VDD3p3V

VCC5p0V

VCC5p0V

VCC5p0V

VDD3p3V

VCC5p0V

VCC5p0V

VDD3p3V

VCC5p0V

VCC5p0VVCC5p0V
VCC5p0V

VCC5p0V

VDD12V

VCC5p0V

LCD_DB62
LCD_DB72

LCD_DB42
LCD_DB52

LCD_RS2
LCD_E2

LCD_R/W2

LCD_STATUS2

GND 2,4

CAN_RX2
CAN_TX2

VDD3p3V 2,4

VCC5p0V 2,4

PWM_CONTRAST_CONTROL2
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Keypad Interface NON-POP U15

"VALUE OPTION" TOUCH PANEL LED CONNECTOR

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. 

STANDARD "POD" TOUCH PANEL LED CONNECTOR

LED POWER FOR "POD" TOUCH BOARD

LED POWER FOR "VALUE" TOUCH FLEX CIRCUIT

KEYPAD CONNECTOR

COLUMN1
COLUMN2
COLUMN3
COLUMN4
ROW1
ROW2
ROW3
ROW4

Running this buffer at 5v allows for double key
presses on any column, still providing good logic
"1" levels. CPU pins are 5v tolerant.

PLACE ESD Protection
Close to pins. 

PLACE ESD Protection
Close to pins. 

Keypad & LED
interfaces

PLACE ESD Protection
Close to pins. 

ROW5

COLUMN5

GND

GND

GND

GND

GND

GND

VDD3p3V

VDD3p3V

VDD3p3V

VCC5p0V

VCC5p0V

VCC5p0V
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LED_22

LED_32
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LED_52
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LED_72

LED_82

LED_92
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LED_112

LED_122

LED_132
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LED_162
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LED_172

LED_192
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ROW42
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GND 2,3
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LED_292

LED_212

LED_302

LED_322

LED_332

LED_342

LED_352

LED_362

LED_372

LED_382

LED_392

LED_312

LED_402

COL5 2

ROW52
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TP24

R76 1.80K

R81 1.80K

C54
0.1uF

R19 200

R17 200

U12

SN75468/SO

1B
1

2B
2

3B
3

4B
4

5B
5

6B
6

7B
7

1C
16

2C
15

3C
14

4C
13

5C
12

6C
11

7C
10

COM
9

GND
8

TP37

R78 200

C57
10nF

R63 200

TP19

R16 200

R46 200

R60 200

U16

SN74AHCT244PWR

1A1
2

1A2
4

1A3
6

1A4
8

2A1
11

2A2
13

2A3
15

2A4
17

1G
1

2G
19

1Y1
18

1Y2
16

1Y3
14

1Y4
12

2Y1
9

2Y2
7

2Y3
5

2Y4
3

V
C

C
20

G
N

D
10

R83
10K

R48 200

U15

TPD4E001

IO1
1

IO2
3

GND
2

IO3
4

IO4
6

VCC
5

TP10

TP21

R58 200

J6

LED CONNECTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

R55 200

J5

CON12

1
2
3
4
5
6
7
8
9

10
11
12TP23

R51 200

R84 200

R53 200

R59 200

R54 200

R18 200

R85 1.80K

R52 200

TP14

TP17

R64 1.80K

U19

SN74AHCT244PWR

1A1
2

1A2
4

1A3
6

1A4
8

2A1
11

2A2
13

2A3
15

2A4
17

1G
1

2G
19

1Y1
18

1Y2
16

1Y3
14

1Y4
12

2Y1
9

2Y2
7

2Y3
5

2Y4
3

V
C

C
20

G
N

D
10

R56
10K

C46
0.1uF

R62
10K

TP18

R21 200


