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| Product Specification

1. General Description

The LH240Q02-EDO1 is a Color Active Matrix Organic Light Emitting Diode Product Model. The matrix
ernploys poleSi Thin Film Transistor as Backplane. And This OLED Model use digital driving method. It has
2 dinch diagonally active display area with gvGA[240xRGEx320) resolution. Each pixel is divided into Red,
Green and Blue sub-pixels or dots which are arranged in vertical stripes.

1.1 Block Diagram
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Fig 1.1. Block Diagram
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1.2 General Features

Display Color

262K Colar (65K Color is selective)

Pixel format (Resolution)

240(H) x 3200V (RGE Stripe)

Display Maode Normally Black, Organic Light Erniting Diode

Interface 18hit / 16hit / 9kit / Bhit CPU interface (Recommendable)
% RGE IIF & SPI IF available

Driver IC LGDP4234 (1 Chip IC / LGE SIC)

Polarizer Hard coating Polarizer

The contents provide general mechanical characteristics for the model LH240Q02-ED01 . In addition the figures
in the next are detailed mechanical drawing of the OLED Module.

Item Specification Unit
Horizantal 4148 + 02 M
Qe Vertical 73.83 02 mm
Thickness 1.5 +0.05 M
Mumber of Dots 240(H)X RGBX320(V) dots

Panel Size 40.88(H)X58.98(V) mm

Palarizer Area 40.2(H)x53 5(V) mm
Active Area 36.72(H)X48.96(V) rmm
Diagonal Inch 2.41 Inch
Pixel Pitch 0.153(H)X0.153(V) rmm

Aperture Ratio 21.2/21.2/43.7 g

Weight 9.5 g
Glass Thickness 0.5 + TEBD M

| Version0.0 Jun. 03. 2008
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 2.1. ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit Note
Internal logic voltage Yer -0.3 3.6 W 1
Interface /O woltage 1OVen -0.3 3.6 W 1
Input Woltage YoaTT -0.3 ] W
Static electricity Wig - 2 b
Storage Humidity Hatg 10 a0 Ya(FH)
Storage Temperature s -40 a0 b 3
Operating Ambient Humidity 5 - 10 a0 Ya(FH) 2
Jperating Ambient Temperature Tege -30 7o b 2
Note 1) If the supply voltage is over, the L5l is all-destroyed.
S0, in operating, recommend on using the LSl in maximum rating spec
Note 2) Although humidity is 90%, if operating temperature is over 60°C.
We can't guarantee good driving.
Note 3) Absolute humidity shall be less than 80% RH at 70°%C, 24hr
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3. Electrical Specifications
3-1. Electrical Characteristics

Table 3.1. ELECTRICAL CHARACTERISTICS

ITEM Symbol Min. Typ. Max. Unit
I0Vee 1.65 2.8 3.3

Logic
Supply Voltage Vet 2.6 2.8 3.3 v
Driving Vgart 2.8 3.7 4.5 v
T I High VIH 0.8XI0V, 2 10V, . v
Logic Circult Law VL 0.3 . 02XI0V.. | v
Output Valtage for High YOH 0.8XI0V, - . v
LogieCIrenit Law VOL - 5 02XI0V.. | v
Logic loe - 15 25 i

30% On
Current Consumption loatt (2) loatT i 80 i L
FPower save mode
(3) lbse 1 10 i
Logic Piee - 42 70 i
Power
Consumption ]
(1) BATT P
30% On : 225 : i
Frame Freguenc

qUENCY Normal display . 60 . Hz

FLM

¥ Power Consumption Measure Condition

(1) 230[cd/ w7, VCC=2 B[V], 'O VCC=2 8[V], YBATT=3.7[V], Ta=25['C]
- Power Consumptions were measured under the condition of 30% white pixel on.
{include in logic current consumption.)

{2) Measure current consumption of the display pattem
- 30% On current consumption test Pattem

{3) We can calculate |- In condition Display off mode 8 Power save set
and refer to page 18.
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3. Electrical Specifications

3-2. Interface Connections

The pin connections are provided in Table 3.2. The mating connector for the flex tail is RS0 IM3A-96715-

35Y802 or equivalent.

Table 3.2. PIN DESCRIPTION

PIN No. SIGNAL Fle) FUNCTION Comment

1 GND - Sround -

2 WBAT -

- — - Pauver supply for Power IC )

- o - { Typical 3.7% )

g GND - Sround -

B WP YO EEPROM Write Protect WP
¥ Sl YO Clock line of 12C signal Sl
g S0A, 1¥0 Data line of 12C signal S0A,
g li5ln] I MP U interface mode select signal li5ln]
10 FESET I Feset { Active Low ) FESET
11 015 400 Data Bus (Instruction & Display Data) DB15
12 014 400 Data Bus (Instruction & Display Data) DE14
13 013 400 Data Bus (Instruction & Display Data) DB13
14 012 400 Data Bus (Instruction & Display Data) DE12
15 011 400 Data Bus (Instruction & Display Data) DE11
16 o0 400 Data Bus (Instruction & Display Data) DE10
17 09 400 Diata Bus (Instruction & Display Data) DB
18 ba 400 Data Bus (Instruction & Display Data) oBsg
19 o7 [0 Data Bus (Instruction & Display Data) oB7
20 ]3] 400 Diata Bus (Instruction & Display Data) DB&
21 0g 400 Data Bus (Instruction & Display Data) DBsS
22 O [0 Data Bus (Instruction & Display Data) DB4
23 03 [#00 Data Bus (Instruction & Display Data) DB3
=24 o2 400 Data Bus (Instruction & Display Data) DBz
25 01 [#00 Data Bus (Instruction & Display Data) DE1
26 oo [#00 Data Bus (Instruction & Display Data) DBC
27 RO I Read Strobe { Active Low ) RO
28 R I Write Strobe ( Active Low ) WR
29 RS I Resister Select RS
30 o I Chip Select { Active Low ) C5

Frame head pulse signal.

3 L Ve Leave the pin Dper?when r%n:ut in use. L
32 GMD - Sround -
33 WL 5 Analog Circuit & Interface /O Power i
34 YCC2 z { Typical 2.8v )

35 GMD - round -
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3. Electrical Specifications
3-3. Interface Timing

Table 3.3. Register Selection( BO-system B-9-16-"18/bit Parallel Interface )

B0-system IVF Function
WR* RO RS
] 1 ] Write am index to IR
i 0 ] Read an internal status
0 1 Write to control registers or the imternal GRAM via
WDR
i (1 i Read from the internal GRAM via RDR
{a) 16-bit Interface Mode
csn” it O
MPU A o RS LGDP4234
HWR* WR*
(RD") > (RD")
D{15:0] {#+——/——{ DB[17:10], DB{8:1]
16

Fig 3.1. 16-bit Interface with LGDP4234

Instruction
Input DB|DB|DB|DB|(DE|DB|DB|(DB|DB |DB |DB|DB|(DB|DB|DB|DB| DB |DB
17|16|(15|14]|13|12|11|10| 9 |8 |7 |6 | 5| 4| 3]2]|1]0
¥ ¥ YT Y ¥ ¥ 7 Li l ¥ ¥ ¥ ¥ v 9 LR l
InstructionBit | g |B|IB|(IB|IB|IB|IB|IB B|IB(IB|IB[B|IB|IB|IB
(IB) 15|14 (13]12|11|10] 9 | B T|6|5]|4|3]|]2]1]0
RAM data write (1 transfer/pixel, 65k colors) — TRI = “0"
DEB|DB|DB|DB|(DB|DB |DB (DB DE|DB|DB|DB|DB |DB |DB |DB
GRAM dat
= M@ Va7 le|15] 14| 13] 1211 |10 sl7|6|5|a|3]2]1
r Y Y Y ¥ l\\\ Y Y Y Y Y Y YT ‘
RGB = =
Arrangement R5|R4|RI|R2Z|R1|RD|G5 (G4 |G3|G2|G1|G0|B5|B4 |B3 | B2 |B1 |B0
RAM data write (2 transfers/pixel, 262k colors) — TRI = “1”, DFM = “0"
15t transfer 2nd transfer
GRAM data DB |DB|DB|DB|DE|DEB|DB|(DB|DB |DEB |DB|DB|DB|DB|DB |DB (DB (DB
1i7|16|15|14|13 |12 |11 |10 B [7 |6 |5 |4]3]|2]1]|17]|16
k 4 k lr L § L J L | L 4 1' 'Ir k| L 4 L | L 3 L 4§ k| v Y ¥
RGB
Arrangement R5|R4|R3I|R2|R1|RO|G5(G4|G3|G2|G1|G0|B5|B4|B3|B2|B1|BD
Yersion 0.0 Jun. 03. 2008 9/43




@ LG Display

LH240Q02-EDO1-P11
AM OLED Display

Product Specification

(a) 16-bit Interface Mode{continued)

RAM data write (2 transfers/pixel, 262k colors) — TRI = “1”, DFM = *“1"

1st transfer 2nd transfer
GRAM data OB|DB|DB|DB|DEB|DB |DB (OB |DB|DE|(DB|DB|DB|DE |DB |DB |DB | DB
2|1 |17j16|i5|14 |13 12|11 |10 8| 7|6 |5 ]|4]|3]|2]1
v L | 'I}‘ ¥ L] L ] L L v L 3 L4 Y ¥ L 4
RGE
Arrangement RS|R4|RI|R2|R1|RD|GH (G4 | GI|G2|G1|GD|B5| B4 |B3|B2|B1|BO
3. Electrical Specifications
3-3. Interface Timing
(k) B-hit Interface Mode
MPU csn* "ICS"  LoDP4234
Al = RS
HWR" = WR"
(RD") » (RD%)
D[7:0] {#———— DB[17:10]
8
Fig 3.2. B-bit Interface wrh LGDP4234
Instruction
Input ODB|DB|DB|DE|DB|DEB|DB|DB|DB (DB |(DB|(DB|DB|DB|DB|(DB| DB |DB
7|16 |15 |14 |13 12|11 |10]| 9 | 8 | 7 |6 | 5| 4 | 3] 2] 1|0
T ¥ Y Yy T Yy v l y v L LI L Yy T 1
InstructionBit | B |IB|(IB|IB|IB|IB|IB|IB B|IB|IB|B|B|IB|IB|IB
(1B) 151141312 |11|10| 9| 8 T|16]15]4]3]|2]1]0
RAM data write (2 transfers/pixel, 65k colors) - TRI = “0"
1st transfer 2nd transfer ——
DEB|DB|DB|DE|CEB(DB| DB | OB DB|CB|CB|DEB|CB |DB|DB (DB
GRAMdata | 7146 (15| 14|13 [ 12 11| 10 17|16 |15| 14|13 | 12| 11| 10
Yy ¥ v LI ‘\\\ Yy ¥ L LI L Yy v ‘
RGB
Arrangement REIR4|RI|RZ|R1|RD|G5|G4|G3|(G2|G1|G0|B5|B4 (B3| B2 B1 |BO

Yersion 0.0 Jun. 03. 2008
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3. Electrical Specifications

3-3. Interface Timing
{b) 8-bit Interface Mode{continued)

RAM data write (3 transfers/pixel, 262k colors) — TRI = “1", DFM = “0"

1st transfer

2nd transfer

3rd transfer

GRAM data DB|DB|DE(DB|(DB|DE|DB|DB|DB|DB|DEB|(DE |DE|DB|DB|(DEB| DB |DB
1716 |15 |14 |13 [12 |17 |16 [ 15|14 |13 |12 |17 |16 [15]|14] 13 | 12
¥ Y Y Y Y ¥ Y ¥Y Y Y ¥ Y Y Y VY Y VY VW

RGB

Arrangement RE|R4|R3I|R2|R1|RO|(G5|G4|G3|G2|G1|GD|B5|B4 | B3|B2|B1|BD

RAM data write (3 transfers/pixel, 65k colors) — TRl =“1", DFM = “1"

1st transfer

2nd transfer

3rd transfer

GRAM data DBE|DB|DB|DE|DEB|DB|DB|DB|DB (DB (DB DB |\DE|DB |DB|DB DB |DB
17 (16 (15|14 | 13| 12|17]16] 15|14 [ 13|12 | 17|16 ] 15| 14| 13| 12
) L i ) ¥ 3 * L T r L L4 3 L L L L I {

RGB

Amangement | RS |R4 |R3|R2|R1[R0|65(G4|63|G2|G1|Go|B5 | B4 [B3]B2]B1|BO

34. Interface Timing
{a) BO-System 168-bit interface

Fig 3.3. AC Timing Parameter and Timing Diagram of 80-system interface

RS

WR*
RD *

See Mote 2)
DB0-DE17T

See Mote 2)
DB0~DB17

—VIH WIH =

=i Vil —1
tAS tAH

- L Eﬂ—.'

VIH Z:
Wl

See Note 1)

MWVRr —i

XXX

RAXAAXAXX

Note 1) PWLW and PWLR are defined by the overap period when C3* is “Low” and WR* or RD" is “Low’.
Mote 2) Unused DB pins must be fixed at "vCC™ or "GND".

. — TR R WHWN i
R v,
=+ VIH ViIH VIH
) Wl Wl —HY/ E_
Hr— ——a— R
ICYCW, ICYCR >
i DSV - L g
VIH . vIH
0L Yoo s U KO0
1DER iOHR
VOH VOH
[lor reatcan Lo QXK
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3. Electrical Specifications

34. Interface Timing

(b) 80-System 16/8-bit interface

Fig 3.4. AC Timing Characteristics of BO-system interface

Table 34: Write mode, IOVCC=2.6-3.0V, VCC=2.6~3.0V

Item Symbo Unit  Timing Min. Typ. Max.
| diagram
Bus cycle time Write ns 50
B Figure E1
Read  lcvcR 10
Wnte “Low” leve Write P e na 20
pulse width Read T r Eq ag
Read “Low™ lewel S
pulse width
Wite "High™ lewvel Write P ns 20
pulse width PWas
A _— Figure E1
Read “High™ lewel Read 0
pulze: width
Write/Read riseffall time g ns Fiiis Bl - 3
t?.-Rr
Setup time Write( taz ns o
RS~C
5 Py
& Figure E1
READ(
RS~
RD)
Address hold time tas ns Figure E1 2
Wite data setup toowe ns e 25
time )
Wite data hold 1 na Fiqure E1 2
time g
Read data delay tooe ns Fiaure E1 - 1100
time =
Read data hold tomr ns Figure E1 o
tinne g

Version 0.0

Jun. 03. 2008
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3. Electrical Specifications

3-5. Reset Timing

triR
- RES =
RESET WiIL ] VIL

Fig 3.5. Timing Parameter and Timing Diagram of RESET

Item Symbol  Unit Timing Min. Typ. Max.
diagram

Reset "Low” level width  tpeq ms Figure E3 1

Feset rize time A us Figure E3 10

Yersion 0.0 Jun. 03. 2008 13/43
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3. Electrical Specifications

3-6. Register setting

(a) Timing characteristic

Item Symbol Unit Min. Typ. Max.
Power Supply Delay
t ms 1 - -
[Vbatto Vec] RNER
Reset “Low™ Level Width o ms 1 - -
Reset Rise Time B us - - 10
ROM Read Time tr ms 100 - -

(b) Display On timing Diagram

IEEEEEESEEEEEEEESEEEEEEENEEEERS DiSﬂlayoﬁ

I-II-II-II-II-II-II-*

= Display O —

L P Vhat
Voo
EHD

1:FH':W-T tFHFH
it » Feset
—* Lgar
Ipitial Code GR AR wrire
Version 0.0 Jun. 03. 2008 14/ 43
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3. Electrical Specifications
3-6. Register setting

{¢) Display Off Timing diagram

_DiSD|El':>-"Or'I —llllllllllllllllllllllllDiSDlayoﬁllllllllllllll..lll*
Yhat

Yoo

GO

=} tHE-T

eset o U

Display Off Code
Yersion 0.0
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3. Electrical Specifications

3-6. Register setting

{d) Flow Chart
Rﬁﬁla ga Diﬁﬁlﬁi Off
Power Supply Display Off
1. Vhatt On Code

2 %eoo On

Power Supply

' 1 Vee Off
[ Hardware Reset ] g 5 batt Off
Delay 100 ms 5
5 ( Display Off )
Initial Code
GRAM Write

pos -

( Display On )

Yersion 0.0 Jun. 03. 2008 16/ 43
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3. Electrical Specifications

3-6. Register setting

(e) Power IC & Driver IC Initial Code

No Rfﬁéit]er [[I)-IE!E?E] [g;lgr Description

1 00 0001 1000 Software Feset

2 00 0000 Mormal Operation

3 =00C 0000 External Display Interface

4 010 0000 Power Control 1(STDB)

5 011 01133 Power Control 20vDD)

& 012 00123 20 Fower Control 3(PBEN & WGN En)

7 013 00104 Power Control 4(L/3 En)

2 0=BA O=BEFO0D MSELCurrent Setting)

9 | o5 | 0xBFOO MSG(Curent Setting) Sl -
10 =BG O=BEFO0 MSEL Current Setting) HCR
11 O=B7 O=<000E MR _Duty

12 O=Ba O=000E WS G _Duty

13 O=Bo O=000E MSE_Duty

14 O=Ba, 00003 bAZH Start Contral

15 0=BE 0=080C tAS_Rize/Fall time

16 07 00030 Display Off

1 013 0=0114 Power Controld(DAC En)

18 012 0=0133 Power Control 3(PTEN)

19 =01 <0000

20 =03 0030 Entry

21 08 0000 Display Control 20Gamma Control)

22 07 00031 Display On

{f) Display Off Code

No R[Eﬁfi;t]m [[I)-IE [E;Ig Description

1 =07 00031 Display Off

0=13 0=0104 FPower Contral (DAC Disable)
0=12 0=0100 FPower Control (%G Disable)
Version 0.0 Jun. 03. 2008 17 /43




@ LG Display

LH240Q02-EDO1-P11
AM OLED Display

Product Specification

3. Electrical Specifications

3-7. Power Save Mode

DSTB SLP STB
VDD Regulator Disabled Enabled Enabled
SRAM Data Flushed Retained Retained
Resonator Disabled Enabled Disabled

Internal Clack Halt Halt Halt
Register Setting Flusher Retained Retained

4 times of Setting SLP=0 | Setting STB =0
. asserting
Method 1 Exit 2ol
ar HAY reset
Comparson.of Lowest Law Lower
Power Consurnption
Version 0.0 Jun. 03. 2008 18/ 43
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4. Optical Characteristics

Table 4.1 Electro-Optical Characteristics

Item Condition Min Typ Max Unit
Initial Brightness Full White {1) Darkroom 200 230 - cd/ m?
Contrast Ratio White/Black (2) Darkroom 20,000 - -
¥ 0.27 0.31 0.35
White Darkroom
Y 0.29 0.33 0.37
¥ 0.645 0.875 0.705
Color Fed Darkroom
Coordinate W 0.290 0.320 0.350
&
Lurninance ¥ 0.225 0.255 0.285
Efficiency Green Darkroom
g 0.845 0.875 0.705
b 0.110 0.140 0.170
Blue Darkroom
Y 0.080 0.110 0.140
Color Garmut RIG/B 80 85 - %
Brightness Uniformity (3) Full White 80 - - %
Gamma - - 2.2 -
CCT 5500 6700 8000 b
Life time (30% Pixel On) Ty 5 Full White 20,000 - - hirs
iew angle - - 179 - degree
(11 Luminance : ViZC=2 8[V], WO VCC=2 8[vV], VBATT=3.7[¥v], Ta=24["] (refer to the MNaote. 1)
(2) 100% gray ws. 0% gray
(3) Unifarmity = Min/Max (%) of luminance values measured at
Y points with Smm diameter aperure.
(referto the Mote d)
(41 Room temperature ; 25°C

. Version 0.0

Jun. 03. 2008
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4. Optical Characteristics

[Note 1] Optical Test Equipment Setup

Optical characteristics are determined after the unit has been 'ON' and stable for approximately 30 minutes in a
dark environment at 25°C. The values specified are at an approximate distance 50cm from the AMOLED surface.

LCD Module Pritchard BBO or

Optical Stage(x.y) Equivalent

S0cm

Fig 4.1. Optical Characteristic Measurement Equipment and Method

[Note 2]

Contrast ratio is defined as follows ;

Photo detector output with AMOLED being "white”
Contrast Ratio{CR) =

FPhoto detector output with AMOLED being "black”

Yersion 0.0 Jun. 03. 2008 20/43
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4. Optical Characteristics

[Note 3]

viewing angle range is defined as follows;

up e=0°
{12 o'clock)
G=q0r

L]

LEFT “\"‘3’ RIGHT
Go'cocky .7 W& ey e {3 o'clock)
p=180n P

TFT-LCD

Module
-
DWW
(& o'clock)
E=270P

Fig 4.2. Viewing Angle

Yersion 0.0 Jun. 03. 2008 21/43
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4. Optical Characteristics
[Maote 4]
The brightness measurement is taken at point B3,
Minirmum Photo detectaor output for B1-89 with all pixels white

2 % 100(%)
Maxirmurn Photo detector output for B1-B9 with all pixels white

Brightriess
Unifarmity

T

1/6

Fig 4.4. Brighthess measurement points
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