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1. SPECIFICATIONS
1.1 Features
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Item Standard Value
Display Type 240 * (RGB) * 320 Dots
LCD Type OLED
Color Mode Full Color (262K color)
Driver Mode Active Matrix

Screen size(inch)

2.4(Diagonal)

MPU i80-system 18-/16-9-8-Bit bus interface

MPU i68-system 18-/16-9-8-Bit bus interface

Interface
Serial data transfer interface
RGB 18-/16-/6-bit bus interface(DOTCLK,VSYNC,HSYNC,DE,DB17-0)
Controller IC Driver IC : Samsung --- S6E63D6
THIS PRODUCT CONFORMS TO ROHS
ROHS

1.2 Mechanical Specifications

Item Standard Value Unit

Outline Dimension 42.6 (W) *59.2 (L) *1.65 (H) mm
OLED panel

Item Standard Value Unit

Active Area 36.72 (W) * 48.96 (L) mm

Note : For detailed information please refer to LCM drawing

RH240320L-2X4NN-O
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1.3 Absolute Maximum ratings:

Items Symbol Unit Value Note
Power supply voltage 1 VDD3 \% -0.3~+5.0
Power supply voltage 2 VClI V -0.3~+5.0
Supply Voltage range || VLIN2-VLIN3| V 20
Input Voltage range Vin \Y -0.3~VDD+0.5
Note:

(1)Absolute maximum rating is the limit value. When the IC is exposed operation environment
beyond this range, the IC do not assure operations and may be damaged permanently, not be
able to be recovered.

(2)Absolute maximum rating is guaranteed only when our company’s package used.
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1.4 DC Electrical Characteristics

Characteristic Symbol CONDITION MIN | TYP | MAX | Unit | Note
VGH 3.0 - 8.0 Vv
Driving voltage VGL - -8.0 - 3.0 | V
VINT -4.0 - -1.0 | V
Logic Operating Voltage RVDD - 1.45 1.5 155 | V
. Frame frequency=60Hz
Operating frequency Fose . . . 1161.1]1290.2|{1419.3| KHz
Display line=320 line
15t step-up input voltage VCI1 - 2.1 - 275 | V
15t step-up output voltage | VLOUT1 Without load +4.6 - +55 | V
15! step-up output
p-ip outpu VLOUT1| I viourt toao=2.3mA | 90 | 95 | - | %
efficiency -
2" step-up output voltage | VLOUT?2 Without load 8.1 Vv
2" step-up output
p-up outpu VLOUT2| I viours toa=0.1mA | 90 | 93 | - | %
efficiency -
3"¢ step-up output voltage | VLOUT3 Without load - -10.6 - \%
3" step-up output
p-up outpu VLOUT3| I viours toa=0.1mA | 90 | 93 | - | %
efficiency -
Source Output voltage
deviation . - - |+/-TBD| - mV
(channel to channel)
I e
Output voltage deviation i i _ l+~TBD| - my
(Chip to Chip)
S dri tput Volt
ource driver output Voltage Vso ] 0.96 ] 49 v
range
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LTP i
S driver f)ufput voltage i i i 18D | Vv
deviation
Characteristic Symbol CONDITION MIN | TYP | MAX | Unit | Note
Driving voltage dVGH Voltage deviation - TBD | V
dVGL - TBD | V
No load,
IVDD3 - TBD | uA -
Current consumption during Ta=25°C
normal operation VCI=2.8V
IVCI Frame(f)=6OHZ . TBD mA .
Characteristic Symbol CONDITION MIN TYP MAX | Unit | Note
Power supply Voltage VCI Operating Voltage 2.5 2.8 33 A%
Power Supply Voltage VDD3 | I/O supply voltage 1.65 1.8 33 A%
Logic High level input
Vi 0.7*VDD3 VDD3 A%
voltage
Logic Low level input
Vi 0 0.3*VDD3| V
voltage
Logic High level output
Vou Icur=1ma 0.8*VDD3 VDD3 A%
voltage
Logic Low level output
VoL Icut=—+1ma 0 0.2*VDD3| V
voltage
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1.5 Electro- Optical Characteristics

Items Symbol | Min. Typ. Max Unit | Remark
Operating Luminance L 200 - Cd/ m? (1)(5)
Power Consumption Pon - 260 - mW 30?;;);6'8
Response Time Tres - - 50 us (2)
CIEx(White) Wx 0.26 0.30 0.34 - (5)
CIEy(White) Wy 0.30 0.34 0.38 - (5)
Viewing Angle VA 170 - (3)
Contrast CR - 10000:1 (4)
Operation Lifetime Ltop 10000 Hrs (1)(6)
Storage lifetime LTs 20000 - - Hrs (7)

Note:
Measuring surrounding :dark room
Surrounding Temperature:25C
1. Test condition:
TBD

2.response Time test condition

Tr Tr
K «.' [

HEE

= Tim:
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3.Viewing Angle test condition:

*] Vas (GHD)

4.Contrast . .
Luminance with all pixels white

CR=
Luminance with all pixels black
5.Optical tester: Topcon SR3
6.Full white with check board at 85Hz frame rate,1/96 duty. Operating Life Time is defined when the
luminance has decayed to less than 50% of the initial measured luminance before life test.
7.The storage life time is define as 50% when the luminance has decayed to less than 50% of the

minimum luminance under temperature 25°C,RH<50%.
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2. MODULE STRUCTURE

2.1 Counter Drawing

2141

* See Appendix

2.1.2 Block Diagram

HOSTs
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CPU
Interface

Serial
Feripheral
Interface

RGEB
Interface

N S

LCM Mechanical Diagram

SGEGR3DEG

rvyyvvyvy

18/16/9/8

TYYvYy T‘!‘l

RH240320L-2X4NN-O

Page10

18716456

s _PB o
ID_MIB

CSB

RS

RW_ WREB
E_RDB

DB

(CSB)

System
Interface

RW_WRB/SEL

sDI
S0,
VSYNG N\
HSYNC
ENABLE
DOTCLK
(DEB)

/7

RGB
Interface




< OKAYA

2.2 Interface Pin Description

Pin No.|  Symbol Function
1 AR _VDD |Positive voltage for OLED.
2 AR _VSS |Negative voltage for OLED.
3 VCI Power supply for analog circuit(2.5v~3.3v).
4 VCI1 A reference voltage for 1% booster.
5 GND Ground.
6 C12M
External capacitance connect pin between C12M and C12P.
7 C12P
8 C11M
External capacitance connect pin between C11M and C11P.
9 C11P
10 VLOUT1 |1% booster output pin.
11 C31P
External capacitance connect pin between C31M and C31P.
12 C31M
13 C32P
External capacitance connect pin between C32M and C32P.
14 C32M
15 VLOUT3 3% booster output pin.
16 VLOUT2 [2" booster output pin.
17 C21P
External capacitance connect pin between C21M and C21P.
18 C21M
19 VGS A reference level for the grayscale voltage generation circuit.
20 IOVCC  |I/O power supply.
21 SPB Select the CPU interface mode.(0O=parallel interface,1=serial interface).
22 ID_MIB |Select the CPU type.(0=intel 80x-system,1= intel 68x-system).
23 DB17
24 DB16  |Operates liked an 18-bit bi-directional data bus.
25 DB15 18-bits bus I/F: DB17-0
26 DB14

RH240320L-2X4NN-O
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Pin No.|  Symbol Function
27 DB13
28 DB12
Bl-directional data bus.
29 DB \when cPU IIF,
30 DB10 18-bit interface:DB 17-0
31 DB9 16-bit interface:DB 17-10,DB 8-1
3 DBS 9-bit interface:DB 8-0
8-bit interface:DB 8-1
33 DB7 When RGB I/F
34 DB6 18-bit interface:DB 17-0
35 DB5 18-b!t !nterface:DB 17-0
16-bit interface:DB 17-10,DB 8-1
36 DB4 6-bit interface:DB 8-3
37 DB3
38 DB2 Fix unused pin to the VSS level
39 DB1
40 DBO
Frame-synchronizing signal.
41 VSYNC |(VSPL=0 Low active,VSPL=1 High active)
Fix this pin at VSS level if the pin is not used.
Line-synchronizing signal.
42 HSYNC |(HSPL=0 Low active,HSPL=1 High active)
Fix this pin at VSS level if the pin is not used.
Input pin for clock signal of external interface:dot clock.
DPL=0 Display data is fetched at DOTCLK’s rising edge.
43 DOTCLK _ , .
DPL=1 Display data is fetched at DOTCLK'’s falling edge.
Fix this pin at VSS level if the pin is not used.
Data enablesignal pin for RGB interface.
EPL ENABLE GRAM write GRAM address
44 Enable 0 0 Valid Updated
0 1 Invalid Held
1 0 Invalid Held
1 1 Valid Updated
RH240320L-2X4NN-O Page12
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Pin No.|  Symbol Function
45 SDI For a serial peripheral interface(SPI),input data is fetched at the rising
edge of the SCL signal,Fix SDI pin at VSS level if the pin is not used.
For a serial peripheral interface(SPIl),serves as the serial data output
46 SDO pin(SDO),Successive bits are output at the falling edge of the SCL
signal.
Chip select signal input pin.
47 CSB O=driver IC is selected and can be accessed.
1=driver IC is not selected and cannot be accessed.
48 RW_WRB Pin function |CPU type [Pin description
RwW 68-system |Read/Write operation selection pin
O=write 1=read
WRB 80-system |Write strobe signal.(Input pin)Data is fetched
at the rising edge.
SCL SPI The synchronous clock signal
Register select pin.
49 RS O=Index/status. 1=instruction parameter, GRAM data
Must be fixed at VDD3 level when not used.
Pin Function |[CPU type |Pin description
E 68-system |Read/Writeoperation enable pin
50 E_RDB RDB 80-system |Read strobe signal.
Read out data at the low level
When SPI mode is selected,fix this pin at VDD3 levle
51 RESETB |[Reset pin initializes the IC when low.Should be reset after power-on.
52 MVDD Internal power for RAM.Connect a capacitance to gnd.
53 | VREG1OUT |A reference level for the grayscale voltage.
54 VCI Power supply for analog circuit(2.5v~3.3v).
55 VGH The positive voltage used in the gate driver.

RH240320L-2X4NN-O
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Pin No.|  Symbol Function
56 VGL The negative voltage used in the gate driver.
57 GND Ground.
58 TP1 For touch screen.
59 TP2 For touch screen.
60 TP3 For touch screen.
61 TP4 For touch screen.
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2.3 Timing Characteristics

CPU Interface M68

(VDD = 1.5V, VDD3 = 1.85 t0 3.3V, T, = 40 to +85°C

Specification
Characteristic Symbol Unit
Min. Max,
i Wrie fovowss 85 -
C tirne
yele Read iEvERES 500 -
Pulse rse / fall ime R, iF - 15
Buse width low Write TR 275 -
3 Read baRea 220 -
1 Wirite IwLwes 25 -
Fu'se width high Read o 250 -
RS.RW to G5B, E setup time 1ASEE 10 - .
RSRW to CS8, £ hold tme A3 2 -
CSE 1o E tme tCwaa 15 .
Write data setp time TADEER 20 .
Write data hold time bapses 15 .
Read data delsy time trooes - 200
Read data hold tme tmoees 5 -
RS W = 51
W X Wi Wi K
le= tASHE — b= taHER
vl
=11 frava
FiL
TS E 1AL WSS
[— HREE TWLREE —
‘ /i ) A
| o W
i) tF CYCWES
K ACYCRES —
l— ISR —s ™
D817-0 W @{ " wmiTEDATA m
¥l WL
ﬁ o= IRDHEE =

e« N .. "= . W

Sode : IWHWAE and tWHRGK are delermined by the ovwerlap period of
bow USB and high B
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CPU Interface M80

(VDD = 1.5V, VDD2 = 1.85 io 3.3V, Ta = -40 to +B5°C

Specification
Characteristic Symbeol Unit
Min. Ma.
Cvele time Wirite foyowan a5 -
-y Fead foYoRsD 500 -
Pulse mse [ fall time 1R iF - 15
. Wirite fWLwED 275 -
Pu dth o
s W Read fwLRz0 250 -
. ) Wirite: bakwEa ITA -
Pu dth high
=E ' Fead taHRED 250 -
RS o C5B, WRB(RDE) setup tme =20 10 - ns
RS io C5B, WRB(RDE) hoid tme famzn 2 -
G5B to WRB({ROE) tme towen 15 -
Write dats s=fup tims hwiossa 40 -
‘Writz data hold tims twoHED 15 -
Read data delay fime iROOE0 - 200
Read data hoid time 1ROHED g -
wiH Vi
RS
WL WL
LRSHI — li— tAHB0
CEB \ b
TWLIWEDL TVHWED
[+ EWLRBED * | CWHRED —]
WREB oo Lr W ]
RDB ::} il Wi, Z_II'I \_
- tF 1R *— ACY CWED
HEYCRAD ’
[— TWDEED —» ﬂm"

] ETE
o . ot S
kT L

= TROHED —»

t=Ronan

= N . " [

Motz (W LWED and tWLRESH are determined by the overlap period of
low CSE and low WHEB or low O5H and low RDB
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SPI

TaklebE: Clook Bynoanironlzad

Sarial Writs Mods Charaotaristios

(VDD = 1.5%. WDD3 = 1.85 t0 3.3V, Ta= =40 2o +85°C)

cpaoifloation
Characteristic Symboaol unit
B, LLFF S
Saral oook wile oyala tms =] =0 - ne
Sera cock read cwcle dme ECYC 250 - ns
Sariz oook rise/ fall tima t= tF - 18 ne
Fulsa widtn high for writs tmouw =t - ns
Pulsa width high for read SEDIT 110 - ns
Futta widtn Iow for wre tacLs =0 - ns
Pulse width low for read tsoLR 110 - ns
Chip Sesot satup tima tose 20 - ns
Chip Seleat hald tirme toaH =0 - ns
Saral input datz sstup tirms teioe 20 - ns
Eeral input data hold tim= t=ioH 20 - n=s
L=ral output dods oeloy irme {0=F ] - 130 e
Serial output dala hold time =] =] - ns
TrANGTSr S1art TranGrar =ng
ceB
b -
] = GaH
o o
ECL ‘\
IR
T
A INFUT
am 4 IHFUT DATA OATA
s - HEOOM
. I
=00 OUTPRUT DATA F
1 woL

N

| - 1T 15 18 1 .

BOLLOOGE

T UEEE

-1 = 1 I |

—

i

e —
.’

i _T i i {' 'y ,f""

!II#I:_'

G
0 D

'—h—l—l

el

at o Baniziar
-I--—————-—————-—————l-—————-———————l-l
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RGB Interface

(VOO = 1.5, VDO = 185 b 3.3, T = 40 & =555
18MBbit RGE Imlsrface Elit RGE misrisce I Unit

M. Min Max

DOTCLE eyels e
DOTCLE nise ¢ fall tme:
DOTCLE Pulse width high
DCOTICLE Pl widl low
Wsrtizal Syne Setup Tims
Werileal Syna Hold Time
Hoatzomtal Sy Setep Timie
Hiorizorrial Syne Hokd Teme

EMAELE fal b
FRARLE ol bme

PO daia Sehup Gk
P data hild Sa
HEYRE-ERABLE Toms
WEYNC-HSYMC Thma

=

™ 18

SR
S BEE EEE R ER L

= =HE| B 58 B8 8 & & &-

FI
:
i

Fiadl

i

HIvkl

/
L .
NN

-"-\..-"‘I R
“___@J _h---------ﬁ""wm--- .
e [ w '

7 s [nAMAMMAS AR AT
L ey [N 13
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufactur| Product Inventory
Item Customer Sales R&D QA . Purchase
ing control control
Info >» Survey i
Marketing Request (> Inquiry > Project evaluation
&
_ t Project Validation |«
Design NG
v Quote <_/ OK
—>»{ Contract
| A Design check T
Sample test <
Sample "
NG
Approval Verification
Sample approval OK
Y
> Pilot run & Reliability test
Pilot NG v
Run Verification
& Y _OK
Mass Specification preparation
N7
Product Mass production <“
Y
OK
Inspection NG
. Y
h .
Solp Shipment v
t
" Ship out
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Manufactu| Product Inventory
Item Customer Sales R&D QA . Purchase
ring control control
| Info [> Chaim )
¢ Failure analysis
Analysis report
Sales ;
Service Corrective action
Tracking |«
Q.A 1. ISO 9001 Maintenance Activities 2. Process improvement proposal
© . |3. Equipment calibration 4. Education And Training Activities
Activity |5 Standardization Management

RH240320L-2X4NN-O
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4. RELIABILITY TEST
4.1 Reliability Test Condition

Items Specification
High Temp.Storage 85°C,240hrs
Low Temp.Storage -40°C,240hrs
High Temp.Operation 70°C,240hrs
Low Temp.Operation -20°C,240hrs

High Temp/Humidity Storage

85°C,85%RH,240hrs

High Temp/Humidity Operation

65°C,90%RH,240hrs

Thermal shock

-40°C~85°C (-40°C /30min:transit /3min;85°C
/30min;transit /3min)1 cycle:66min,100 cycles

o ~ |o|a|n|w(n=]S

Peel strength

>500g/cm(Speed~50mm/min)

9 |Vibration

Frequency:5~50HZ,0.5G

Scan rate:1 oct/min

Time:2hrs/axis

Test axis:X,Y,Z

10 [Drop

Hight:120cm

Sequence:1angle - 3edges and 6

faces

Cycles:1

11 |[ESD

Air discharge model,+/-8kV,10 times

Evaluation Criteria

_No damage to glass or encapsulation

_No drastic change to display

_Pixel/Line defects:no increased
_Luminance:Within+/-50% of initial value
_Uniformity:(Max-Min)/Min<15%

_ Current consumption:within +/-50%of initial value

Page21
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5. PRECAUTION RELATING PRODUCT HANDLING

5.1 SAFETY

5.1.1 If the LCD panel breaks , be careful not to get the liquid crystal to touch your skin.

5.1.2 If the liquid crystal touches your skin or clothes , please wash it off immediately by
using soap and water.

5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2 Avoid static electricity which can damage the CMOS LSI—When working with the
module , be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4 The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the surface
of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

5.2.8 To control temperature and time of soldering is 320 + 10°C and 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM

5.3 STORAGE

5.3.1  Store the panel or module in a dark place where the temperature is 25°C + 5°C
and the humidity is below 65% RH.

5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.

5.4 TERMS OF WARRANTY
Unaccepted responsibility
This product has been manufactured to your company’s specification as a part for use
in your company’s general electronic products. It is guaranteed to perform according
to delivery specifications. For any other use apart from general electronic equipment,
we cannot take responsibility if the product is used in nuclear power control equipment,
aerospace equipment, fire and security systems or any other applications in which there
is a direct risk to human life and where extremely high levels of reliability are required.

6. PACKING Specification

* See Appendix

RH240320L-2X4NN-O Page22
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LCM Model
KRRk Ver. A

RH240320L-2X4NN-O

LCM/E RIS

LCM Packaging Specifications

APPIOVC

L OlacL

Y

LUNECK
f A (E}%
f 3 1
NG

1 B EER RIS SR (Packaging Material) : (per carton)

[

(DFFEL+QFRIERLCM

Antistatic Bag+Bubble Bag+LCM
(4) B2FGHR 7z
B2 Partition 5

No. Ttem Model Dimensions (mm) Quantity
1 | B (LCM) RH240320L-2X4NN-O 50.0 X 68.0 288
2 | FELS(DAntistatic Bag BAGI100100ARABA 100X 100 ~ 288
3 | RELE(2)Bubble Bag BAGI00080BWABA 1000 X 80 - 288
4 | A2FFHR(3)A2 Partition BX29300070BMBA 203 X 70X 2.5 88
5 | B2[Eth(4)B2 Partition BX24500070BLBA 245X 70X 2.5 32
6 | RAEHE(S)Bubble Sheet BAG280240BWABA 280 X 240 16
7 CZWD’%(@PmduCt Box BX31025580AABA 310 X 255 X 80 8
8 | #MHEFE(T)Carton BX52732536CCBA 527 X 325 X 360 1
9

2. BEAFEEE R #% 3= (Packaging Specifications and Quantity)

(1)Quantity Of Spacer : A2f@HR X 11, B2@i X 4

(2)Total LCM quantity in carton : quantity per box 36 X no of boxes 8 = 788
(5) RIAR
Bubble Sheet

(3) A2JEHR ’
A2 Partition

(5) TIEAL T
Bubble Sheet V

(NIMHEFE
Carton
6C2A&
Product Box
i ZE  IH (REMARK)

1. Label Specifications :

MODEL:
LOT NO:
QUANTITY:
CHECK:
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