DISPLA

DATA SrlEET

LCD MODULE I

DEM 240128A FGH-P(RGB)

Product Specification

\Version: 4

27/Mar/2013




GENERAL SPECIFICATION

MODULE NO. :

DEM 240128A FGH-P(RGB)

CUSTOMER P/N:

Version NO. Change Description Date
0 Original Version 22.12.2008
Changed Backlight Voltage &
: Add Backlight Life Time 12.01.2009
2 Add UL Certificate Marker 07.08.2009
3 Update Backlight Parameter 24.08.2009
4 Change UL 27.03.2013
PREPARED BY: LX DATE: 27.03.2013

APPROVED BY: MHO DATE: 27.03.2013



DEM 240128A FGH-P(RGB) Product Specification

CONTENTS ;

L FUNCTIONS & FEATURES ... ..o 2
2. MECHANICAL SPECIFICATIONS. ... oo 2
3. EXTERNAL DIMENSIONS ... .ottt 3
4. BLOCK DIAGRAM ..o bbb b bbb e n e sr e ns 4
O, PIN ASSIGNMENT ..ot n e e r e 5
6. BACKLIGHT DRAWING ... oottt n e n e b n s 7
7.ABSOLUTE MAXIMUM RATINGS ... oot 9
8. DC CHARACTERISTICS. ...t et 9
9. AC ELECTRICAL CHARACTERISTICS..... .ot 10
10. COMMAND TABLE ...t b e n e r e 14
11. LCD MODULESHANDLING PRECAUTIONS. ...t 16
12, OTHERS ..o e b e r e b r e s 16

Version: 4 PAGE: 1



DEM 240128A FGH-P(RGB)

Product Specification

1. FUNCTIONS & FEATURES

Module

LCD Type

DEM 240128 A FGH-P(RGB)

FSTN Transflective Positive Mode

Driver IC

Backlight

RoHS

Viewing Direction
Driving Scheme
Power Supply Voltage
LCD Operation Voltage

Display Contents

Operating Temperature
Storage Temperature

: 6 O’clock

: 1/144Duty Cycle, 1/12 Bias

: 3.0 Volt (typ.)

: 14.5 Volt (typ.)

: ST7529-G (Sitronix)

: 240x 128 Dots

: LED, RGB, Lightguide, Long-Lifetime
: -20°C to +70°C

:-30°C to +80°C

: Compliant

2. MECHANICAL SPECIFICATIONS

Module Size(Without FPC)

View Area

Dot Size
Dot Pitch

Version: 4

|
|
I Active Area
|
|

:98.70 x 67.70 x 5.70 mm
:92.00 x 53.00 mm

: 83.975 x 44.775 mm
:0.325x 0.325 mm
:0.35x0.35 mm

PAGE: 2



Product Specification

DEM 240128A FGH-P(RGB)

3. EXTERNAL DIMENSIONS (©= Unit: mm)
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DEM 240128A FGH-P(RGB)

Product Specification

4. BLOCK DIAGRAM
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DEM 240128A FGH-P(RGB) Product Specification

5. PIN ASSIGNMENT

Pin

No. Name Description
Register select input pin
1 A0 — A0 ="H": DO to D7 or SI are display data
—AO0="L": DO to D7 or SI are control data
Read / Write execution control pin
MPU type | RW WR Description
Read / Write control input pin
6800-series RW RW =“H”: read
2 RW_WR RW = “L” : write
Write enable clock input pin
8080-series /WR The data on DO to D7 are latched at
the rising edge of the /WR signal.
3 DO
4 D1
5 D2 They connect to the standard 8-bit MPU bus
6 D3 When the following interface is selected and the XCS pin is high, the following pins
7 D4 become high impedance, which should be fixed to VDD or VSS.
8 D5 Serial interface: D7-DO0 are in the state of high impedance
9 D6
10 D7
Read / Write execution control pin
MPU Type | E RD Description
Read / Write control input pin — RW = “H”:
) When E is “H”, D0 to D7 are in an output status.
1 E_ RD 6800-series E —RW =“L”: The data on DO to D7 are latched at
the falling edge of the E signal.
) Read enable clock input pin When /RD is “L”,
8080-series | /RD DO to D7 are in an 01113tpu¥c) status.
Reset input pin
12 RST When RST is “L”, initialization is executed.
13 IF1 Parallel / Serial data input select input
IF1 | IF2 | IF3 MPU interface type
14 IF2 H H L | 80 series 8-bit parallel
L H H | 68 series 8-bit parallel
L L H | 9-bit serial (3 line)
15 IF3 L L L | 8-bit serial (4 line)
16 SI This pin is used to input serial data when the serial interface is selected. (3 line and 4 line)
17 SCL This pin i.s used to input se‘ri‘al clock whep the serial. interface is selected.
The data is latched at the rising edge. (3 line and 4 line)
Chip select input pins
18 XCS Data/instruction I/O is enabled only when XCS is "L". When chip select is non-active, DO
to D7 may be high impedance.
19 VSS Ground
20 VDD | Power supply

Version: 4
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DEM 240128A FGH-P(RGB) Product Specification

21 CAP7P

22 CAP5P

23 CAP3P

24 CAPIN

25 CAP1P | DC/DC Voltage Converter

26 CAP2P

27 CAP2N

28 CAP4P

29 CAPG6P

30 VLCD | LCD power supply voltage

31 va LCD driver supply voltages
VO0In & VOout should be connected together in FPC area.

32 V3 Voltages should have the following relationship:
VO>VI>V2>V3>V4>VSS

33 V2 When the internal power circuit is active, these voltages are generated as the following
table according to the state of LCD bias.

34 Vi LCD bias V1 V2 V3 V4

UNbias | (N-1)/Nx V0| (N-2)/Nx V0 | 2/N)x VO | (I/N)x VO
35 | VOOUT | NOTE:N =5 to 14
36 VOIN

Version: 4 PAGE: 6



DEM 240128A FGH-P(RGB) Product Specification
6. BACKLIGHT DRAWING

Electrical/Optical Specifications

RED:
Item Symbol | Min. | Typ. | Max. | Unit Condition
Forward Voltage \% i -- 33 -- v --
Forward Current It -- 90 120 mA Vf=33V
Power Dissipation Pd -- -- 0.372 W Vf=33V
Reverse Voltage Vr -- -- 5 \" --
Reverse Current Ir -- -- 0.1 mA | Vr=35YV Each chip
Luminous Intensity Lv - 40 - | cd/m? Vf=33V
Luminous Uniformity ALv 65 -- -- % Vf=33V
. If=20 mA Ta=25C
Emission Wavelength Ap 620 -- 630 nm Each chip
GREEN:
Item Symbol | Min. | Typ. | Max. | Unit Condition
Forward Voltage \% i -- 33 -- v --
Forward Current It -- 90 120 mA Vf=33V
Power Dissipation Pd -- -- 0.372 W Vf=33V
Reverse Voltage Vr -- -- 5 \" --
Reverse Current Ir -- -- 0.1 mA | Vr=35V Each chip
Luminous Intensity Lv -- 60 -- cd/m? Vf=33V
Luminous Uniformity ALv 65 -- -- % Vf=33V
. If=20 mA Ta=25C
Emission Wavelength Ap 520 -- 530 nm Each chip
BLUE:
ltem Symbol | Min. | Typ. | Max. | Unit Condition
Forward Voltage \% i -- 33 -- v --
Forward Current It -- 90 120 mA V=33V
Power Dissipation Pd -- -- 0.372 W Vf=33V
Reverse Voltage Vr -- -- 5 \" --
Reverse Current Ir -- -- 0.1 mA | Vr=35V Each chip
Luminous Intensity Lv - 20 - | cd/m? Vf=33V
Luminous Uniformity ALv 65 -- -- % Vf=33V
. If=20 mA Ta=25C
Emission Wavelength Ap 465 -- 476 nm Each chip

Version: 4 PAGE: 7



DEM 240128A FGH-P(RGB) Product Specification

WHITE (RGB Mixed Color):

Item Symbol | Min. | Typ. | Max. | Unit Condition
Forward Voltage \% i -- 33 -- A% --
Forward Current It -- 270 360 mA V=33V
Power Dissipation Pd -- -- 1.116 W V=33V
Reverse Voltage Vr -- -- 5 \" --
Reverse Current Ir -- -- 0.1 mA | Vr=35V Each chip
Luminous Intensity Lv - 120 - | cd/m? Vf=33V
Luminous Uniformity ALv 70 -- -- % Vf=33V
. X -- -- -- If=20 mA Ta=25C
Color Chromaticity Y - - - Each chip
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DEM 240128A FGH-P(RGB)

Product Specification

7. ABSOLUTE MAXIMUM RATINGS

Par ameter Symbol Min M ax Unit
Power Supply Voltage VDD,VDDI -0.5 +5.0 \Y
VDD2,VDD3,
Power Supply Voltage VDD4.VDD5 -0.5 +5.0 \Y
VLCDIN,
Power Supply Voltage(VDD Standard) VLCDOUT -0.5 +22 \Y
Power Supply Voltage(VDD Standard) VO,V1\}X2,V3, -0.3 VLCDIN \Y
Input Voltage VIN -0.5 VDD+0.5 \Y
Output Voltage VO -0.5 VDD+0.5 \Y
Operating Temperature Topr -20 +70 °C
Storage Temperature Tstr -30 +80 °C
8. DC CHARACTERISTICS
Standard Value o :
[tem Symbol Min. Typ. YEY Test Condition Unit
Power supply Voltage VDD 2.7 3.0 33 v
Operating Voltage Vop 14.2 14.5 14.8
Current Consumption Ipp - TBD - mA
Version: 4 PAGE: 9



DEM 240128A FGH-P(RGB)

Product Specification

9.AC ELECTRICAL CHARACTERISTICS

9.1 System bus READ/WRITE characteristics for the 8080 series M PU

. - Rating :
[tem Signal Symbol Condition Min. | Max. Units
Address hold time tAHs 20 —
Address setup time A0 taws 20 —
System cycle time teyes 200 —
Enable L pulse width (WRITE) WR tccLw 100 —
Enable H pulse width (WRITE) tccaw 100 —
Enable L pulse width (READ) RD tccLrR 100 — ns
Enable H pulse width (READ) tccHR 100
WRITE Data setup time tDss 150 —
WRITE Address hold time tbHs 20 —
- DO to D7
READ access time taccs CL =100 pF — 40
READ Output disable time toHs CL =100 pF — 30
|l
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DEM 240128A FGH-P(RGB)

Product Specification

9.2 System bus READ/WRITE characteristics for the 6800 series M PU

: - Rating :
[tem Signal Symbol Condition Min. | Max. Units
Address hold time taHe6 20 —
Address setup time A0 taws 20 —
System cycle time tcyces 200 —
Enable L pulse width (WRITE) WR tEwLW 100 —
Enable H pulse width (WRITE) tEwHW 100 —
Enable L pulse width (READ) RD tEWLR 100 — ns
Enable H pulse width (READ) tEWHR 100
WRITE Data setup time tDs6 150 —
WRITE Address hold time tbHe 20 —
- DO to D7

READ access time tacce CL =100 pF — 40
READ Output disable time toHs6 CL =100 pF — 30

A0 L %

RAN AN,

s —m ——ts 15—
L
X5 ;”
Ly *
Trau g o
%4 T
£ /.-'4 ﬁ l\\ /ﬁf
o TrorH= tonks ¥
™ t-5r ‘.'.- -‘—:|l]:| 18
DO o OF
(Afrite) ><}\ /P<
1—t.=:;::554r| Atk ——
DOta D7 Y
{(Read) I A
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DEM 240128A FGH-P(RGB)

Product Specification

9.3 The Serial Interface (4-Lineinterface)

: . Rating :
Item Signal Symbol Condition Min. M ax. Units

Serial Clock Period tscyc — 100 —

SCL “H” pulse width SCL tSHW — 50 —

SCL “L” pulse width tsLw — 50 —

Address setup time A0 tsas — 40 —

Address hold time tsAH — 30 — ns
Data setup time ST tsps — 30 —

Data hold time tspH — 30 —

CS-SCL ti t — 20 —

?me XCS CSS
CS-SCL time tcsa — 50 —
= tr s 8 o tr=4 -
XCS ., /
|._.|- lzez » E———ILzuH
A0
+ =1 |~
5CL t J\L
™ -' tal w
" : | 1
2 s i e
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DEM 240128A FGH-P(RGB)

Product Specification

9.4 The Serial Interface (3-Lineinterface)

: . Rating :
Item Signal Symboal Condition Min. M ax. Units
Serial Clock Period tscyc — 100 —
SCL “H” pulse width SCL tSHW — 50 —
SCL “L” pulse width tsLw — 50 —
Data setup time - tsps — 30 — ns
Data hold time tspH — 30 —
CS-SCL ti t — 20 —
?me XCS CSS
CS-SCL time tcsa — 50 —
XC& . s /
= Lsie »
= L=t
SCL r
[ Tz 4 =
2 L 2= Lz134 i
. o <

\Version: 4 PAGE: 13



DEM 240128A FGH-P(RGB)

Product Specification

10. COMMAND TABLE

Ext=0 or Ext=1

_Index| Command| A0| RD | WR|D7| D6 | D5\ D4| D3| D2| D7 Function| Hex| Parameter_
g1 Extln o1 ojlo|jo|1|1]|]0|0])|0 Ext=D Set| 30 |MNone

2 |BExtOut 011 ajojo|1|1]0(0)|0 Ext=1 Set| 31 |None
Ext=0
_index| Command |A0|RD| WR|D7|Dé| D5\ D4\ D3| D2| D7 | Do Function Hex | Parameler_
T 1 |DISON o|1 |0 |1]of{1|{O0|[1]|1]|1]1 |DisplayOn AF |None H
. 2 |DISOFF Gl|1 10 |1]0[1[{0[1]|1]|1]|0 |Display Off AE |None e
- 3 |DISNOR a1 o0 (101100110 |Normal Display AB |Mone .
- 4 |DISINY g1 (o |1{o|1jof{o]1]1|1 |Inverse Display AT |Mone g
- & |COMSCN o101 jo|1{1]1]0]1]|1 |COMSecan Diraction BB |1 byte &
. B [DISCTRL o|1 (0|11 ]0|0|1]|0]|1 |0 |Display Control CA (3 bytes  _
L T |SLPIN a1 O|1{0f{0|1(0(1]|0]|1|Seepin 95 [None g
_- 8 |SLPOUT ajl1 0(1(0]0(1(0|1]|0|0 |SleepCut 94 (MNone E
- 9 [LABET 01110101 11({1]0]|1]0]|1 |LineAddress Set 7o |2 bytes
- 10 |CASET o110 |0|0|0(1]0]|1]|0]|1 |ColumnAddress Set 15 |2 bytes .
- 11 |DATSDR o1 |10 (1jo|1{1]|1 (1|00 |DataScan Direction BC |3 bytes  _
L 12 |RANMWR g1 |10 (o111 (1]0]|0 [Wrtingto Memary 8C |Data B
- 13 |RAMRD g1 |10 (o110 f{1]|1(1]0|1 |ReadingfromMemory | 50 |Data E
. 14 |PTLIN | a1 01101 ({0Q|1]0]| 0|0 |Partialdisplayin AB (2 bytes K
.18 |PTLOUT ajl1 Of(1(0|1 |0 (1]0]|0]|1 |Parialdisplay out AS |Mone E
- 16 [RMWIN g11 1011111 1({0]0|0|0)|0 |ReadandModify Write| ED |None .
- 17 [RMWOUT (o (1 |01 ]1(1]Q(1[1]1]0|RMWend EE |None 3
- 18 |ASCSET o110 1|01 [{0]|1]|0]|1]|0 [AreaScroll Set AA |4 bytes -
.18 [SCSTART (o |1 |0 (1|01 (01 ([0]1]1 |ScrolStartSet AB |1 byte ]
. 20 |(OSCON o110 (11|01 ]|0(0]|0]|1 |Internal O3C on D1 |None E
- 21 |OSCOFF gl g |1 |1110(1]0]|0]|1 |0 |Internal OSC off D2 |Mone i
. 22 |PWRCTRL 0|1 0O |J]0|0|1(0|0|0)|0|0 PowerCormntrol 20 |1 byte é
L 23 [VOLCTRL o110 (1]0|0[(0|0 (0|01 |ECcontral 81 |2 bytes
. 24 [VOLUP o1 o (1|11 f{1]0(1]|1 |0 |ECIincrease DE |MNone X
. 26 (VOLDOWMN o|1 1o (1{1]jo0f{1]0(1]1|1|ECdecraasa D7 |MNone g
. 26 |[RESERVED| O |1 | O (1|0 |0 |O|0(0O0 |10 |MotUse 82 |0 g
. 27 |EPSRRDA - o110 (0|11 {1]1(1]0 |0 |READ Registeri 7C |MHone L
Version: 4 PAGE: 14



DEM 240128A FGH-P(RGB)

Product Specification

- 28 |EPERRDZ2 o1 afof(1|1|1{1|1]0]|1 |READ Registar2 70 |Mane a
29 |NOP o1 (o jo(aj4]af{a| 1|01 |NCP Instruction 25 |Nane

- 30 |STREAD 0|0 1 Read Data Status Read L

- 31 |EPINT o1 ol OlO (a1 1|1 |Initial code{l1) QT 1hyte _
Ext=1

_Index | Command| Ad | RD| WR| D7 | D6 | D5\ D4| D3| D2| D1 | Do Funetion Hex| Parameter.
"1 |Gray1Set|O0 |1 |0 |0}|0(1|0|0|0|0|O0|FRAME 1Gray PWM Set| 20 |16 bytes ~
. 2 |GrayzZset|O (1 |O|O]JO|1{0D|0O|0|D|1|FRAMEZGray PWM Set| 21 [16 bytes _
-3 |Wit Set o110 j0j0(1]0|0(0] 1|0 Weight3et 22 |3 bytes .
. 4 [ANASET 01|01 0J0(1T|1]0(0| 1|0 |AnalogCircuit Set 32 |3 bytes -
- 5 |[DMHOFF O (1| O |0|0|(1|1|0G]|1]| 0|0 |Dithering Circuit Cff 34 |None £
- B [DITHOWN Q|10 )10ja ({1 ({1 )0]1|0| 1 |Dithering Circuit Cn 35 |None ]
- 7 |EPCTIN O|110 1111001 [1]0]1|Control EEPROM CD |1 byte ]
- 8 |EPCOUT |O |1 |O(|111]0]0[1]1]0]0 [CancelEEFROM CC |None |
. 8 |EPMWR o110 411(1]1]1[1]0]|0 [Writeto EEFROM FC |Mone E
. 10 [EPMRD o110 111 (111 1(1]0]| 1 [Readfrom EEPROM FD |None ]
Version: 4 PAGE: 15



DEM 240128A FGH-P(RGB) Product Specification

1.

n

12.

LCD MODULESHANDLING PRECAUTIONS

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in
your mouth. If the substance come into contact with your skin or clothes promptly wash it off using
soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the color
tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarize carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.

Keep the modules in bags designed to prevent static electricity charging under low temperature /

normal humidity conditions (avoid high temperature / high humidity and low temperatures below

0°C).Whenever possible, the LCD modules should be stored in the same conditions in which they were
shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may remain
on the screen as ghost images and a slight contrast irregularity may also appear. Abnormal operating
status can be resumed to be normal condition by suspending use for some time. It should be noted that
this phenomena does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static
electricity, etc. exercise care to avoid holding the following sections when handling the modules :

- Exposed area of the printed circuit board

- Terminal electrode sections

Version: 4 PAGE: 16
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