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C C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
DEMOEM Schematic

VREFO34

AD733

DADM332 DADP331

AD630

DADM229 DADP228

AD527

DADM126 DADP125

AD424

DADM023 DADP022

VREFH21

VDDA20

PTE7/LCD575

PTE2/CMP1P251

PTE6/SSB3/TX263 PTE5/SCLK362 PTE4/MISO3/MOSI361 PTE3/MOSI3/MISO360

PTE1/CMP1P4/AD943 PTE0/CMP1O/AD842

PTC7/LCD4 74PTC6/LCD3/CMP2P5 73PTC5/LCD2/CMP1P5 72PTC4/LCD1/CMP2O 71PTC3/LCD0/CMP1O 70PTC2/BKGD/MS 69PTC1/KBI1P7/XTAL2/TX3 68PTC0/KBI1P6/EXTAL2/RX3 67

PTA7/RGPIO7/TPMCLK/CMP1P3/AD1350 PTA6/RGPIO6/TPMCH1/AD1249 PTA5/RGPIO5/TPMCH0/AD1148 PTA4/RGPIO4/SSB147 PTA3/RGPIO3/SCLK146 PTA2/RGPIO2/MISO1/AD1045 PTA1/RGPIO1/MOSI144 PTA0/RGPIO0/IRQ/CLKO41

PTB0/RGPIO8/KBI1P0/CMP2P0/RX252

PTB1/RGPIO9/KBI1P1/SSB3/TX253

PTB2/RGPIO10/KBI1P2/CMP1P0/RX156

PTB3/RGPIO11/KBI1P3/CMP2P1/TX157

PTB4/RGPIO12/SCL/CMP2P358

PTB5/RGPIO13/SDA/CMP2P459

PTB6/RGPIO14/KBI1P4/TMRCLK1/AD1464

PTB7/RGPIO15/KBI1P5/TMRCLK2/AD1565

LCD6/MOSI2 76

LCD7/MISO2 77

LCD8/SCLK2 78

LCD9/SSB2 79

LCD10 80

LCD11 81

LCD12 82

LCD13 83

LCD14 84

LCD15 85

LCD16 86

LCD17 87

LCD18 88

LCD19 89

LCD20 90

LCD21 91

LCD22 92

LCD23 93

LCD24 94

LCD25 1

LCD26 2

PTD0/LCD27/KBI2P0 3

PTD1/LCD28/KBI2P1 4

PTD2/LCD29/KBI2P2 5

PTD3/LCD30/KBI2P3 6

PTD4/LCD31/KBI2P4/TMRCLK1 7

PTD5/LCD32/KBI2P5/TMRCLK2 8

PTD6/LCD33/KBI2P6 9

PTD7/LCD34/KBI2P7 10

LCD35/CLKO 11

PTF0/LCD36 12

PTF1/LCD37/EXTRIG 13

PTF2/LCD38/RX3 14

PTF3/LCD39/TX3 15

PTF4/LCD40/AD16 16

PTF5/LCD41/AD17 17

PTF6/LCD42/AD18 18

PTF7/LCD43/AD19 19

VREFL35

VSSA36

EXTAL137

XTAL138

VBAT39

TAMPER40

VDD54

VSS55

RESETB66

VLL1 98

VLL3 96

VSS95

VLL2 97

VCAP2 99VCAP1 100
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EM_RESET
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C34

0.1uF
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0.1uF
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QE_RESET
EM_RESET
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GND
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EM_RESET
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QE_MCU_VDD
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MCU_VREFH
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GND
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System Power
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RESET
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RTC
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LCD13
LCD14
LCD15
LCD16
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EM_RESET
BKGD

MCU_VREFH
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PTE5
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PTC1
PTC0
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DADM3
PTB1
PTB0
PTB4
PTB5

PTE0

EXTAL1
XTAL1

VCC_TGT

GND
POWER_IN

RESET_TO_TGT_PASS
BGND_TO_TGT_PASS

TGT_RXD
TGT_TXD

DATA1_FROM_TGT
DATA2_FROM_TGT

refml12_multi_voltage_revH_BDM_protection
refml12_multi_voltage_revH_BDM_protection.sch
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TEST2

VDD

VDD

USB_TXD USB_RXD
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VREFO

V
R
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TEST6

VDD
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TEST8
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4
6

1

5

J29

3X2 HEADER
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DADP1

DADP2

DADM0

DADM1

DADM2

32 41 5

J13
SPI3

3
2

4

1

5
J12

SPI2

PTB3

PTE6

VDD1 PTA0/RGPIO0/IRQ/CLKO 2

VSS3 RESETB 4

PTB3/RGPIO11/KBI1P3/CMP2P2/TX15 PTC2/BKGD/MS 6

PTB2/RGPIO10/KBI1P2/CMP2P1/RX17 NC 8

PTB6/RGPIO14/KBI1P4/TMRCLK1/AD149 VREFH 10

PTB7/RGPIO15/KBI1P5/TMRCLK2/AD1511 VREFL 12

PTA5/RGPIO5/TPMCH0/AD1113

PTA6/RGPIO6/TPMCH1/AD1215

PTA1/RGPIO1/MOSI117

PTA2/RGPIO2/MISO1/AD1019

PTA3/RGPIO3/SCLK121

PTA4/RGPIO4/SSB123

PTC1/KBI1P7/XTAL2/TX3 26

PTC0/KBI1P6/EXTAL2/RX3 28

PTE2/CMP1P237 PTB1/RGPIO9/KBI1P1/SSB3/TX2 38

PTA7/RGPIO7/TPMCLK/CMP1P3/AD1339 PTB0/RGPIO8/KBI1P0/CMP1P1/RX2 40

PTE0/CMP1O/AD841 PTB4/RGPIO12/SCL/CMP2P3 42

PTE1/CMP1P4/AD943 PTB5/RGPIO13/SDA/CMP2P4 44

EXTAL1 48

XTAL1 50

MCU_VDDA45

MCU_VSSA47

VREFO49

PTE3/MOSI3/MISO3 14

PTE4/MISO3/MOSI3 16

AD425

PTE5/SCLK3 18

AD527

PTE6/SSB3/TX2 20

AD6 22

AD7 24

DADP029 DADM0 30

DADP131 DADM1 32

DADP233 DADM2 34

DADP335 DADM3 36

NC 46

J1

DEMOEM 25X2 HEADER

GND
VDD
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PTB0PTE0
PTB3

IR Interface
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PTA7
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P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
System Power Schematic

R1

510 Ohm

D2

POWER LED

1

3
2

P1

POWER JACK

+ C2

10 uF

C1

0.1 uF
+ C4

10 uF

C3
0.1 uF

System Power

REG_OUT_VDD

1
2

3
4

5
6

K6

POWER SW

USB_VDD

VDD

REG_OUT_VDD
BAT_OUT_VDD

1
2
3

J3

3-PIN-HEADER

R20 8.6K 1%

R8
10.0K 1%

R20=R8/((Vout-60u*R8)/Vref-1)

Vout=Vref(1+R8/R20)+60uA*R8

1.225<Vref<1.270

1

2

BATTERY

BAT_VDD

JR3 0 Ohm
MCU_VDD

JR5 0 Ohm

JR2 0 Ohm
MCU_VSSA

zero  ohm resistor  shorting  jumper

MCU_VDDA

VDD

MCU_VDDA
JR4 0 Ohm

MCU_VDD

MCU_VSSA
JR1 0 Ohm

21 J21

2 1 J22

2 1 J19

21 J23

21 J20

MCU_VREFH

MCU_VREFL

JR6 0 Ohm
QE_MCU_VDDVDD

21 J36

MCU_VDD

+ C5
10uF

C6
0.1uF

C7

0.1uF

MCU_VSSA

MCU_VDDA

C19
0.1uF

+ C20
33uF

VDD MCU_VREFH

MCU_VREFL

NOISE FILTER

21 J24MCU_VDD MCU_PORT_VDD

REG_IN_VDDPOWER

POWER

REG_IN_VDD

BAT_OUT_VDD

BAT_VDD

USB_VDD

QE_MCU_VDD

MCU_VDD

VDD

MCU_VDDA

MCU_VSSA

MCU_VREFH

MCU_VREFL

GND

USB_VDD

QE_MCU_VDD

MCU_VDD

VDD

MCU_VDDA

MCU_VSSA

MCU_VREFH

MCU_VREFL

MCU_PORT_VDD MCU_PORT_VDD

D4
SS24T3G

D6

SS24T3G

Do Not Populate

3
2
4
6

1

5

J4

3X2 HEADER

VOUT 2

A
D

J
1

VIN3

U3
LM1117MPX-ADJ

3.3V
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P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
MC9S08QE8 Schematic

PTA5/IRQ/TCLK/RESET1

PTA4/ACMP1O/BKGD/MS2

VDD3

VSS4

PTB7/SCL/EXTAL5

PTB6/SDA/XTAL6

PTB5/TPM1CH1/SS7

PTB4/TPM2CH1/MISO8

PTC39

PTC210 PTC1/TPM2CH2 11PTC0/TPM1CH2 12PTB3/KBIP7/MOSI/ADP7 13PTB2/KBIP6/SPSCK/ADP6 14PTB1/KBIP5/TxD/ADP5 15PTB0/KBIP4/RxD/ADP4 16PTA3/KBIP3/SCL/ADP3 17PTA2/KBIP2/SDA/ADP2 18PTA1/KBIP1/TPM2CH0/ADP1/ACMP1¨C 19PTA0/KBIP0/TPM1CH0/ADP0/ACMP1+ 20
U5

MC9S08QE8

3
2
4
6
8

1

7
5

11
10
12

9

J38

6X2 HEADER

AD4
AD5
AD6
DADP0
DADP1
DADP2

TPM1CH0

TPM1CH1

TPM1CH2

TPM2CH0

TPM2CH1

TPM2CH2

TPM1CH1
TPM2CH1

QE_PTC2

QE_BKGD
QE_RESET TPM1CH0

TPM2CH0
ADP2
ADP3
ADP4
KBIP5
KBIP6
KBIP7
TPM1CH2
TPM2CH2

QE_MCU_VDD

+ C31

10 uF

C30

0.1 uF

QE_MCU_VDD

QE_PA0

QE_PB5

QE_PC0

QE_PA1

QE_PB4

QE_PC1

QE_PC2

W1

10K

VDD

C27

0.1uF

W2

10K

VDD

C28

0.1uF

W3

10K

VDD

C29

0.1uF

SW5 SW6

ADP2 ADP3 ADP4

KBIP6 KBIP7

QE_PTC2

MC9S08QE8 Analogue signal

SW7
KBIP5

QE_MCU_VDD

QE_BKGD

QE_RESET

AD4

AD5

AD6

DADP0

VDD

GND

DADP1

DADP2

QE_BKGD

QE_RESET

AD4

AD5

AD6

DADP0

DADP1

DADP2

VDD

QE_MCU_VDD

1 8

2 7

3 6

4 5

RP1

510 Ohm

1 8

2 7

3 6

4 5

RP2

510 Ohm

VDD

VDD

1 8

2 7

3 6

4 5

RP3

2.2K

1 8

2 7

3 6

4 5

RP4

2.2K

C21

0.1uF

C22

0.1uF

C23

0.1uF

C24

0.1uF

C25

0.1uF

C26

0.1uF

C43
0.1uF

C44
0.1uF

C45
0.1uF
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B C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
RS232 And SPI Schematic

RS232

~SS
MISO
~WP

~HOLD
SCK

MOSI

SPI_VCC

SPI_VCC VDD
MOSI
MISO
SCK
~SS
~WP

PTA1
PTA2
PTA3
PTA4

3
2
4
6
8

1

7
5

11
10
12
14

9

13

J14

MRAM_EN

PTA7~HOLD

C17

0.1 uF

SPI  Interface

+ C12
0.1uF

1
6
2
7
3
8
4
9
5

DB9F

HOST-R

HOST-T

FB1

C1+1

C1-3

C2+4

C2-5

T1IN 11

T2IN 10

R1OUT 12

R2OUT 9

V
C

C
16

G
N

D
15

V+ 2

V- 6

T1OUT14

T2OUT7

R1IN13

R2IN8

U2

MAX3232CSE

+ C15
0.1uF

+ C14
0.1uF

+

C16

0.1uF

MAX_TXD

MAX_RXD

GND

VDD

PTC0

PTC1

PTA1

PTA2

PTA3

VDD

PTA4

PTA7

PTA6

VDD

PTC0

PTC1

PTA1

PTA2

PTA4

PTA3

PTA7

PTA6

PTA6

1
2
3

J7

TX_EN

1
2
3

J8

RX_EN

USB_RXD

USB_TXD

PTB2

PTB3 PTB3

PTB2

PTB2
PTB3

PTC0
PTC1

1
2
3

J9

TX_SEL

1
2
3

J10

RX_SEL

PTB3

PTC1

PTB2

PTC0

+ C13
0.1uF

USB_TXD

USB_RXD

USB_TXD

USB_RXD 1
2
3

J5

SCI1

1
2
3

J6

SCI3

3
2

4

1

5
J11

SPI1

R21
100K

R22
100K

S1

Q2

W3

VSS4 D 5C 6HOLD 7VCC 8
U4

M95512-RMN6P

P&E_RxD

P&E_TxD
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C C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
LCD and User Interface Schematic

LED1

LED2

2   LEDS

VDD

SW2

SW3

SW4

SW1

4 Push Button & Tamper

3
2
4
6
8

1

7
5

J28

TAMPER

TAMPER

J34

TAMPER_EN

R5
10K

VDD
TAMPER

BP01

BP12

BP23

BP34

FP05

FP16

FP27

FP38

FP49

FP510

FP611

FP712

FP8 44

FP9 43

FP10 42

FP11 41

FP12 40

FP13 39

FP14 38

FP15 37

FP16 36

FP17 35

FP18 34

FP19 33

FP20 32

FP21 31

FP22 30

FP23 29

FP2413

FP2514

FP2615

FP2716

FP2817

FP2918

FP3019

FP3120

FP3221

FP3322 FP34 23FP35 24FP36 25FP37 26FP38 27FP39 28

LCD

LCD GD3980

LCD Circuit

R9

1K

1
3

2
J31

IRQ_SEL

VDD IRQ

PTA0

IRQ BUTTON

LED3LED4

PTE4
PTE5

5V LED Driver

R11
510 ohm

R10
510 ohm

PTB7

PTE2

PTE1

PTE5

PTE4

TAMPER

PTA0

VDD

GND

PTB6

PTA6

PTA5

PTA5
PTA6

PTB6
PTB7

PTE1
PTE2

PTE2

PTE5

PTE4

TAMPER

PTA0

VDD

PTB6

PTB7

PTE1

PTA6

PTA5

LCD_BP

LCD1_J
LCD2_J
LCD3_J

LCD_FP

LCD5_J
LCD6_J
LCD7_J
LCD8_J
LCD9_J
LCD10_J
LCD11_J

LCD12_J
LCD13_J
LCD14_J
LCD15_J
LCD16_J
LCD17_J
LCD18_J
LCD19_J
LCD20_J
LCD21_J
LCD22_J
LCD23_J
LCD24_J
LCD25_J
LCD26_J
LCD27_J

LCD28_J
LCD29_J
LCD30_J
LCD31_J
LCD32_J
LCD33_J
LCD34_J
LCD35_J
LCD36_J
LCD37_J LCD38_J

LCD39_J
LCD40_J
LCD41_J
LCD42_J
LCD43_J

PTC3

PTC4

PTC5

PTC6

PTC7

LCD5

LCD6

LCD7

LCD8

LCD9

LCD10

LCD11

LCD12

LCD13

LCD14

LCD15

LCD16

LCD17

LCD18

LCD19

LCD20

LCD21 LCD22

LCD23

LCD24

LCD25

LCD26

PTD0

PTD1

PTD2

PTD3

PTD4

PTD5

PTD6

PTD7

LCD35

PTF0

PTF1

PTF2

PTF3

PTF4

PTF5

PTF6

PTF7PTC3

PTC4

PTC5

PTC6

PTC7

LCD5

LCD6

LCD7

LCD8

LCD9

LCD10

LCD11

LCD12

LCD13

LCD14

LCD15

LCD16

LCD17

LCD18

LCD19

LCD20

LCD21 LCD22

LCD23

LCD24

LCD25

LCD26

PTD0

PTD1

PTD2

PTD3

PTD4

PTD5

PTD6

PTD7

LCD35

PTF0

PTF1

PTF2

PTF3

PTF4

PTF5

PTF6

PTF7

R6

510 ohm

R7

510 ohm

C42
0.1 uF

J32

IRQ_EN

C41
0.1 uF

C40
0.1 uF

C39
0.1 uF

C38
0.1 uF

C37
0.1 uF

VDD

3
2
4
6
8

1

7
5

11
10
12
14
16

9

15
13

19
18
20
22

17

21
2423
2625

29
28
30
32
34

27

33
31

37
36
38
40

35

39
41 42
43 44

J26

22X2 HEADER

3
2
4
6
8

1

7
5

11
10
12
14
16

9

15
13

19
18
20
22

17

21
2423
2625

29
28
30
32
34

27

33
31

37
36
38
40

35

39
41 42
43 44

J27

22X2 HEADER

LCD0_J
LCD1_J
LCD2_J
LCD3_J
LCD4_J
LCD5_J
LCD6_J
LCD7_J
LCD8_J
LCD9_J
LCD10_J
LCD11_J
LCD28_J
LCD29_J
LCD30_J
LCD31_J
LCD32_J
LCD33_J
LCD34_J
LCD35_J
LCD36_J
LCD37_J

LCD12_J
LCD13_J
LCD14_J
LCD15_J
LCD16_J
LCD17_J
LCD18_J
LCD19_J
LCD20_J
LCD21_J
LCD22_J
LCD23_J
LCD24_J
LCD25_J
LCD26_J
LCD27_J
LCD43_J
LCD42_J
LCD41_J
LCD40_J
LCD39_J
LCD38_J

PTC3
PTC4
PTC5
PTC6
PTC7
LCD5
LCD6
LCD7
LCD8
LCD9
LCD10
LCD11
PTD1
PTD2
PTD3
PTD4
PTD5
PTD6
PTD7
LCD35
PTF0
PTF1

LCD12

LCD14
LCD15
LCD16

LCD13

LCD17
LCD18
LCD19
LCD20
LCD21
LCD22
LCD23
LCD24
LCD25
LCD26
PTD0
PTF7
PTF6
PTF5
PTF4
PTF3
PTF2

USB_VDD

USB_VDD USB_VDD

3
2 4 6

1 5

J25
3X

2 
H

EA
D

ER

LCD0_J LCD4_J

3
2
4

1

J15

2X2 HEADER

LED4_EN
LED3_EN

NC2

1
3

D7

BAS70LT1

3
2 1
4

J41

2X2 HEADER

PTE6 PTE6

J44
2X1 HEADER

PTE6

PIEZO BUZZER

1 2

B1
SFM1241FB

R19
10K

VDD
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B C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
IR Interface Schematic

T1

QTLP610CIR

PTB3
PTB2

R13
22K

VDD

IR Interface

GND

VDD

PTB2

PTB0

VDD

PTB2

PTB0

R14

33 Ohm

Q1
QTLP610CPD

R12

1K

C50

0.1uF

PTE0 PTE0

R15

1M

PTE0

3
2
4
6

1

5

J16

3X2 HEADER

J42

2X
1 

H
EA

D
ER

J43

2X1 HEADER

PTB0

Place J43 very close to MCU PTB0 pin

PTB3 PTB3
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B C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
BDM and RESET Schematic

C18
0.1 uF

R2

1K

D3

RSTLED
VDD

3
2
4

1

J33

RESET

RED

RESET & RESET LED

RESET

RESET

1
3

2
J40

BKGD_SEL

EM_BKGD

QE_BKGD

1
3

2
J39

RST_SEL

QE_RESET

EM_RESET

BKGD

BKGD

QE_RESET

EM_RESET

QE_BKGD

EM_BKGD

VDD

GND

RESET

BKGD

QE_BKGD

EM_BKGD

RESET

QE_RESET

EM_RESET

VDD

R17

10K

R18

10K

VDD

VDD
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B C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
RTC Schematic 

1

2

CELL

Y1
32.768KHz

32.768k Crystal Circuit

XTAL1
EXTAL1

Y2
4MHz

Rf1
1M Ohm

C11

22pF

C10

22pF

4M Crystal Circuit

PTC0
PTC1

Rs1

10K Ohm

PTC0

PTC1

VBAT

EXTAL1

XTAL1

GND

EXTAL1

XTAL1

VBAT

PTC1

PTC0

3
2
4

1

J17

CLK2_EN

Do not populate

R3

0 Ohm

R4

0 Ohm

VBAT21 J37
D5

SS24T3G

R16

0 Ohm

Do not populate 
if crystal is populated on daughter card
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B C

P&E Microcomputer Systems, Inc.
98 Galen Street Floor 2
Watertown
MA 02472
USA
Touch Pad Schematic

3
2
4
6
8

1

7
5

J35

4X2 HEADER

TP1 TP11
8

2
7

3
6

4
5

RP5
1M

TP1 TP2

TP1 TP3

TP1 TP4

VDD

PTB4
PTB5

PTB1
PTB0

PTB4

PTB5

PTB0

PTB1

VDD VDD

PTB4

PTB5

PTB0

PTB1

Solder Mask Touch Pads
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