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DS52026A

Introducing the LCD Explorer Demonstration Board
Overview
The LCD Explorer Demonstration Board is the latest 8-Common LCD Board for
evaluation of the PIC24F and PIC18F LCD devices. The board comes with a
PIC24FJ128GA310 PIM and has a PICtail™ Plus connector to showcase the
PICtail™ Plus with the LCD microcontroller. Future devices with the 8-Common and
1/3 biasing will be supported on this demonstration board.

Features
• Eight Common LCD glass
• Supports 1/3 biasing with:

- External resistor ladder
- Internal resistor ladder
- Charge pump biasing with capacitor
- Supports software as well as hardware contrast control
- Hardware RTCC support
- VBAT operation during VDD loss, RTCC can run on VBAT without VDD
- Analog pot to display the A/D capability
- Temperature sensor to display temperature using A/D
- PICtail Plus expansion connector for easy system evaluation with the 

PICtail Plus daughter cards(1)

• CTMU switch to showcase touch sensing
• Four switches implemented for software demonstration
• Three ways to power the board:

• Using the 9V power supply
• Through a USB connector
• Using two AAA batteries (not recommended for PICtail Plus)

• Connector for VBAT current measurement  

Demonstration Software Operation
1. Scrolling Banner: In this mode, the LCD will scroll text, displaying the features of 

the device on the board. Pressing Switches, S3 or S4, will increase or decrease 
the speed of the scroll and Switch S1 or S2 will take the code to the voltmeter.

2. Voltmeter: This mode uses the A/D module to measure the voltage of the R20 
pot through the analog channel. A voltage between 0.00V and VDD is displayed 
on the LCD using the LCD module. The voltage is continually updated until the 
mode is exited by pressing either S1 or S2 (which will go to Mode 4 or Mode 2).

3. Thermometer: This mode uses the A/D module to measure the temperature 
using TC1047AVNBTR, and converts to temperature, both in Celsius and 
Fahrenheit. The temperature is displayed on the LCD using the LCD module. 
Temperature is continually updated until the mode is exited by pressing either 
S1 or S2.

4. Clock: In this mode, the hardware RTCC runs and displays the time on the 
LCD screen until the mode is exited by pressing either S1 or S2.

5. Software Contrast: This mode will showcase the software contrast control and 
will display the variation by changing the bias levels through software. The 
mode is exited by pressing either the S1 or S2 switch. The software, docu-
mentation, firmware and other material for this demo can be downloaded from: 
http://www.microchip.com/LCDExplorer

Note 1: Only the upper slot can be used for the PICtail Plus.
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Introducing the LCD Explorer Demonstration Board

LCD Explorer Development Board Schematic

DS52026A

TP2

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 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

75

74

73

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

76777879808182838485868788899091929394959697989910
0

J1

RG15

RC1

RC2

RC4

RC3

RG6/PAPA5/SCK2

MCLR

RA0/TMS

RE8/INT1

RE9/INT2

RB5

RB4/AN4

RB3/AN3

RB2/SS1/AN2

RB1/AN1

RB0/AN0

R
A

9/
P

M
P

A
7

R
A

10
/P

M
P

A
6

Vcc

R
B

8/
A

N
8

R
B

9/
A

N
9

R
B

10
/P

M
PA

13

R
F1

3/
U

2R
TS

R
F1

2/
U

2C
TS

R
B1

2/
PM

P
A

11

R
B

13
/P

M
P

A
10

R
B

14
/P

M
P

A
1

R
B

15
/P

M
P

A
0

R
D

14
/U

1C
TS

R
D

15
/U

1R
TS

RF4/PMPA9/U2RX RF5/PMPA8/U2TX

RF3/U1TX

RF2/U1RX

RF8/SDO1

RG3/SDA1

RG2/SCL1

RA2/SCL2

RA3/SDA2

OSCI

OSCO

RA14/INT3

RA5/TDO

RD8

RD9

RD10/PMPCS2

RD11/PMPCS1

RD0

R
D

1

R
D

2

R
D

3/
P

M
P

B
E

R
D

12

R
D

13

R
D

4/
P

M
P

W
R

R
D

5/
P

M
P

R
D

R
D

6

R
D

7

R
F0

R
F1

R
G

1

R
G

0

10 F

C2

0.1 F

C1

TP1 TP2

VSS
3VDD

1

VOUT
2

U2

TC1047AVNBTR

VDD

0.1 F

C10

100 Ohm

R18

10K

R20

VDD

470 Ohm

R21

0.1 F

C12

RF6/SCK1

RF7/SDI1

RG9/PMPA2/SS2

VLCAP1

VLCAP2

R
G

12

R
A

6

LC
D

B
IA

S
3

SEG32

SEG52

SEG53

SEG34

SEG3

SEG6

SE
G

37

SE
G

30

SE
G

54

SE
G

19

SE
G

9

SE
G

39

SE
G

10

SE
G

11

SEG12

SEG40

SEG47

SEG28

SEG56

SEG57

SEG42

SEG13

SEG14

SEG15

SEG16

SEG17

SE
G

20

SE
G

21

SE
G

22

SE
G

45

SE
G

44

SE
G

23

SE
G

24

SE
G

25

SE
G

26

SE
G

27

SE
G

48

SE
G

61

SEG51

SEG33

SEG0

SEG1

SEG49

SEG35

SEG2

SEG4

SEG5

SEG7

SE
G

36

SE
G

31

SE
G

29

SE
G

55

SE
G

18

SE
G

8

SE
G

38

SEG41

SEG43

SE
G

45

SE
G

50

SE
G

58

SE
G

59

CO
M

3

CO
M

2

SE
G

60

SE
G

62

CO
M

1

CO
M

0

SE
G

63

RC13

R
E

0/
P

M
P

D
0

R
E

2/
P

M
P

D
2

R
E

4/
P

M
P

D
4

LCDBIAS1

R
G

13

R
G

14

R
A

1/
TC

K

RA4/TDI

R
A

7

R
B

7

R
B

11
/P

M
P

A
12

RC14

R
E

1/
P

M
P

D
1

R
E

3/
P

M
P

D
3

LCDBIAS2

LCDBIAS0

RD9

RB11/PMPA12

S1

100K
R1

470 Ohm

R3

VDD

S2

100K
R5

470 Ohm

R6

VDD

S3

100K

R7

470 Ohm

R8

VDD

S4

100K
R9

470 Ohm

R10

VDD

S5

25A-25G, T25 27

28A-28G, T28 24

35A-35G, 37F 21

32A-32G, 37C18

22A-22G, T2215

12A-12G, T1212

9A-9G,T99

6A-6G, T66

3A-3G, T33

27A-27G, T27 25

26A-26G, T26 26

24A-24G, T24 28

23A-23G, T23 29

34A-34G, 37E 20

36A-36G, 37G 22

33A-33G,37D 19

20A-20G, T2013

21A-21G, T2114

30A-30G, 37A16

31A-31G, 37B17

2A-2G,T22

4A-4G, T44

5A-5G, T55

7A-7G, T77

8A-8G,T88

10A-10G,T1010

29A-29G, T29 23

11A-11G, T1111

19A-19G, T19 30

1A-1G, T11

18A-18G, T18 31

17A-17G, T17 32

16A-16G, T16 33

15A-15G, T15 34

14A-14G, T14 35

13A-13G, T13 36

COM144

COM243

COM342

COM441

COM5 40

COM6 39

COM7 38

COM8 37

LCD1

RB14/PMPA1SEG8
SEG9 RB15/PMPA0
SEG10 RF4/PMPA9/U2RX
SEG11 RF5/PMPA8/U2TX
SEG15 RD10/PMPCS2
SEG16 RD11/PMPCS1
SEG17 RD0
SEG19 RB13/PMPA10
SEG20 RD1

RD2SEG21
RD3/PMPBESEG22
RD4/PMPWRSEG23

RD5/PMPRD SEG24
RD6 SEG25
RD7 SEG26

SEG32RC1
SEG33RC3
SEG36RA9/PMPA7
SEG37RA10/PMPA6

RA14/INT3SEG42
SEG43 RA15/INT4
SEG44 RD12

SEG45RD13
SEG49RA0/TMS
SEG51RG15
SEG52RC2
SEG54RF13/U2RTS
SEG55RF12/U2CTS
SEG56RA2/SCL2

SEG57 RA3/SDA2
SEG58 RA6
SEG59 RA7

SEG60RG14
SEG61RG12
SEG62RG13

RE4/PMPD4 SEG63

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

P3

RE3/PMPD3COM0
COM1 RE2/PMPD2

RE1/PMPD1COM2
COM3 RE0/PMPD0
COM4 RG9/PMPA2/SS2
COM5
COM6
COM7

RB10/PMPA13
RB9/AN9
RB8/AN8

10K

R12

49.9K
R13

49.9K
R14

49.9K
R15

JP1

470 nF

C3

470 nF

C4

470 nF

C5

470 nF

C8

EG4208A

2
1

3

5
4

6

8
7

9

11
10

12

SW1

LCDBIAS3

LCDBIAS2

LCDBIAS1

LCDBIAS0

47 nF

C6
VLCAP1

VLCAP2

RA1/TCK

RA5/TDO

RA4/TDI

RB7

RA15/INT4

VBAT

No Load
R2

No Load
R4

Vcc

470 Ohm

R11 D1

1

2

3

4

5

6

J3
1

2

3

4

5

6

J4

VDD

RB4/AN4RB4/AN4

RB5 RB5

100 OhmR19
MCLR MCLR

0.1 F

C11
VDD

Vcc

Vcc

Vcc Vcc Vcc

VDD
1

VSS 20

OSC1
2

OSC2
3

D+ 19

D-
18

MCP2200-I/SS

RST
4

GP7/TxLED
5

GP6/RxLED
6

GP5
7

GP4
8

GP3
9

TX
10

RTS 11

RX
12

CTS 13

GP2 14

GP1/USBCFG 15
GP0/SSPND

16
VUSB

17

U1

4

5

Shield
6

Shield
6

VBUS
1

D-2

D+3

J2

1uF

C9

12
34
56

P1

VDD

VDD

0.1 F

C7

12.0 MHzY1

COM1
COM2
COM3
COM4
COM5
COM6
COM7
COM8

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17
19
21
23
25
27
29
31
33
35
37
39
41
43

18
20
22
24
26
28
30
32
34
36
38
40
42
44

P4

RB14/PMPA1

COM1

RB15/PMPA0

COM2

RF4/PMPA9/U2RX

COM3

RF5/PMPA8/U2TX

COM4

RD10/PMPCS2

COM5 COM6
COM7 COM8

RD11/PMPCS1
RD0 RB13/PMPA10

RD1

RE4/PMPD4

RD2

RG13

RD3/PMPBE

RG12

RD4/PMPWR

RG14

RD5/PMPRD

RA7

RD6
RD7

RA6
RA3/SDA2

RC1

RA2/SCL2

RC3

RF12/U2CTS

RA9/PMPA7

RF13/U2RTS

RA10/PMPA6

RC2

RA14/INT3

RG15

RA15/INT4

RA0/TMS

RD12
RD13

SEG8 SEG9
SEG10 SEG11
SEG15 SEG16
SEG17 SEG19

SEG20
SEG21
SEG22
SEG23

SEG24
SEG25
SEG26
SEG32
SEG33
SEG36
SEG37

SEG42
SEG43
SEG44

SEG45
SEG49
SEG51
SEG52
SEG54
SEG55
SEG56

SEG57
SEG58
SEG59
SEG60
SEG61
SEG62
SEG63

32 kHz

Y2

33 pF

C20

33 pF

C21

ICD PICkit™ 2

Power
Indicator

D5

2K
R22

10K

R16

0.1 F

C22

R
F4

/P
M

P
A

9/
U

2R
X

R
F5

/P
M

P
A

8/
U

2T
X

8MHz
Y3

1MR23
22 pF

C23

22 pF

C24

No Load
R17

Vcc

JP3
MCLR

JP4
RB4/AN4_1

Default
UART

Plus
PICtail™

1K

R25
4.7K
R24

0.1 F

C25

VDD

S6

No Load

R26

1N4148WS-7-FD2

No Load

R28
No Load

R27

PCB

Mech 5Rubber Feet

VBUS

VOUT
5VIN

1

SHDN3

VSS
2

NC 4

MCP1802T-3302I/OT

U3

1 F

C13

1 F

C14
VBUS

D3

FYV0704SMTF

0.1 F

C15

2.2 F

C16

+3.3V

B1

AAA

B2

AAA

JP5
Vcc

JP8

JP9
Vcc

VDD

D4

0.1 F

C17

47 F

C18

+9V

PJ-002BH-SMT
2

3

1
J5

D6

FYV0704SMTF

D7

FYV0704SMTF

1 F

C19

LM1117IMP-5.0/NOPB

GND 1

VOUT
2VIN

3 VOUT 4
U4

0.1 F

C26

47 F

C27

+5V

TP5

+9V

VDD

4.7 F
C28

VDD

VDD

TP4

TP3

+5V

TP6 TP7

JP2

BT1

+3.3V

VBAT

Battery Battery CR2032

CR2032

Optional

JP6

EG1390B

2
1

3

5
4

6

SW2
D8

FYV0704SMTF

Shorting Jumper2 

0 OhmR29
0 OhmR30
0 OhmR31
0 OhmR32
0 OhmR33
0 OhmR34
0 OhmR35
0 OhmR36

RE3/PMPD3COM1
COM2 RE2/PMPD2

RE1/PMPD1COM3
COM4 RE0/PMPD0
COM5 RG9/PMPA2/SS2
COM6
COM7
COM8

RB10/PMPA13
RB9/AN9
RB8/AN8

COM2
COM3
COM4
COM5
COM6
COM7
COM8

COM1



Introducing the LCD Explorer Demonstration Board

LCD Explorer Development Board Schematic (Continued)
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Introducing the LCD Explorer Demonstration Board

PIM for the PIC24FJ128GA310 LCD Plug-in Module

DS52026A
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Introducing the LCD Explorer Demonstration Board

PIM for the PIC24FJ128GA310 Plug-in Module (Continued)

DS52026A
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Introducing the LCD Explorer Demonstration Board

LCD Specifications/Connections

DS52026A

Type STN, POSITIVE
Viewing Direction 6 o’ Clock
Driving Method 1/8 Duty, 1/3 Bias VOP = 3V
Operating Temperature -20ºC to +70ºC
Storage Temperature -30ºC to +80ºC
Connection PIN

LCD Glass Specification

LCD Segment Connection



Introducing the LCD Explorer Demonstration Board

LCD Connections/COM vs. Segments

COM vs. Segment Table 

DS52026A

LCD Common Connections 



Introducing the LCD Explorer Demonstration Board

Glass Layout with the Pixel Name/Numbering

DS52026A


