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General Description

* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses
amorphous silicon TFT as a switching device. This model is composed of a Transmissive type TFT-
LCD Panel, driver circuit, back-light unit. The resolution of a 2.4" TFT-LCD contains 240 x 320

pixels, and can display up to 262K colors.

* Features
-Low Input Woltage: VCC: 2.8V

-Display Colors of TFT LCD: 262K colors
-CPU Interface: 8080 parallel 8/9/16/18 bit

-Internal Power Supply Circuit.

Genera}tlenrl;;)srmation SDe?ification Unit Note
Main Panel
Display area(AA) 36. 72(H) *48.96(Von(2.4 inch”) mm -
Driver element a-Si TFT active matrix - -
Display colors 262K colors -
Number of pixels 240(RGB) #320 dots -
Pixel arrangement RGBvertical stripe - -
Pixel pitch 0,153(H) *0.153(V) mm -
Viewing angle 12 o'clock -
Drive IC SPFD5408B - -
Display mode Transmissive/ Normally White - -
Operating temperature -20~+70 -
Storage temperature -30~+80 -
* Mechanical Information
Item Min. Typ. Max. Unit Note

Horizontal(H) - 42.72 - mm -

Module
size Vertical(V) - 60.26 - mm -
Depth(D) - 2.7 - mm -
Weight - TBD - g -
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1. Optical Characteristics

The following items are measured under stable conditions. The optical characteristics should be

measured in a dark room or equivalent state

(Note1 - Note2)
(Using CPT LC+ EWYV Polarizer+Corresponding Backlight, reference only)

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT |REMARK
Transmittance T 4.5 5 %
Contrast Ratio CR 1) (300) - —~ Note 3
Response Time Tr+ Tf *3) - (30) (40) ms Note 4
Vertical 5*2) (45) (60}
Wiewing CR=10 (35) (50) - Note 5
Angle Horizont $*2) (50) (65) 3
al ' (50) (65) \
% 0.288 0.308 0.328
White y 0=0=0 0.322 0.342 0.362 Note 6
Y 27.8 308 33.8
X 0.633 0.653 0.673
Red y 0=¢=10 031 0.331 0.351
Y 154 18.4 21.4
Color Filter X 0.291 0.311 0.331
Chromacicity| Green y 0=¢=-0 0554 0.574 | 0.594
M 55.0 59.0 63.0
X 0.114 0.134 0.154
Blue y 8=0=0 0.114 0.134 0.154
Y 12.0 15.0 18.0
NTSC - 61 - %

Note 1. Ambient conditién @ 25 CH2°C » 60F10%EH - under 10 Lunx in the darkroom
Note 2.Measure device “NBM-5A (TOPCON) * viewing cone=1 "~ » [=20mA

I=500mm

—
| ] —
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Note 3. Definition of Contrast Ratio :
CR = White Luminance (ON) / Black Luminance (OFF)

Note 4. Definition of response time © The response time is defined as the time interval between the 10% and
90% amplitudes.

White

Luminance

Black

Note 5. Definition of view angle(8 » ) :

Upper(+)

Left() NN\ SN ] Right()

panc| Lower()

Note 6. Light source: Clight.
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2. Electrical Characteri

2.1 Absolute Maximum Rating (Ta=25 VSS=0V)
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Notel:

phenomenon is reversible. Ta70C: 75%RH max
Ta>70C: absolute humidity must be lower than the humiditygof 75%RH at 70C

Note2: Ta at =30 Cwill be <48hrs, at 80C will be <120hrs

2.2 DC Electrical Characteristics

Characteristics Symbol|  Min. Typ. Max. | Unit | Note
System voltage VCC -0.3 - +4.6 \Y4 -
Supply voltage (Digital) IOVCC| -0.3 - +4.6 V -
Supply voltage (Logic) [IOVCC| -0.3 - +4.6 \Y% -
Operating temperature | Top -20 - +70 T 1,
Storage temperature Tsr -30 - + 80 T 2
Background color changes slightly depending on ambient temperature.

Characteristics Symbol Min. Typ. Max. Unit | Note
System voltage VCC 2.5 3 3.3 \Y -
Digital & Logi ti -
191l & FOgIC OPEILON | 1hvee | 165 \ 3.3 v
Supply voltage
Normal mode Current -
oo VCCH ol & 5 - | ma
consumption
Sleep-i de C t -
eep-in mo .e urren Ve, ~ 10 ~ A
consumption
0.8 -
% - [OVCC \%
_ " Tovee
Level input voltage 0.2 -
\% GND - ' \%
. I0VCC
0.8 -
\% - [OVCC \%
o ovee
Level output voltage 0.2 -
\% GND - ' \Y%
o I0VCC

2.3 LED Backlight Characteristics

The back-light system is edge-lighting type with 4chips White LED in parallel

Item Symbol | Min. Typ. Max. | Unit Note
Forward Current i - 60 - mA -
Forward Voltage Vi - 3.2 - \Y -
LCM Luminance Ly - 180 - cd/m2 [I[g=60mA

Uniformity AVg 80 - - % -
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3. Block Diagram

0VCC
Vee——= [ 8] S
VSS 8 8 & R
< g S
RS ) S
/CS
| e
DB17-DBO w o 1
U =
) g &
a /RD S -
= 45: O
oo 8
/WR mg
J/RESET S
a o
M3 —> g £ 3 .
IMO —— ? 8 g 2
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e
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1mension

4. Outline d
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Pin NO. Symbol Level Function
1 DBO H/L DATA BUS DBO
2 DB1 H/L DATA BUS DBI1
3 DB2 H/L DATA BUS DB2
4 DB3 H/L DATA BUS DB3
5 GND L GND
6 I0VCC H POWER SUPPLY
7 /CS H/L Chip select input pin
8 RS H/L A register select signal
9 /WR H/L Write enable clock input pin
10 /RD H/L Read enable clock input pin
11 IMO H/L Interface selected pin
12 X+ X4 for resistive touch panel
13 Y+ Y+ for resistive touch panel
14 X- X—"for resistive touch panel
15 Y- Y- for resistive touch panel
16 LED-A H Backlight+
17 LED-K1 L Backlight-
18 LED-K2 L Backlight-
19 LED-K3 L Backlight-
20 LED-K4 L Backlight-
21 IM3 H/T Interface selected pin
22 DB4 H/L DATA BUS DB4
23 DB1@ H/L DATA BUS DBI10
24 DBTL H/L DATA BUS DBI11
25 DBI2 H/L DATA BUS DB12
26 DB13 H/L DATA BUS DB13
27 DB14 H/L DATA BUS DB14
28 DB15 H/L DATA BUS DB15
29 DB16 H/L DATA BUS DB16
30 DB17 H/L DATA BUS DB17
31 /RESET H/L HARDWARE RESET PIN
32 VCI H POWER SUPPLY
33 I0OVCC H POWER SUPPLY
34 GND L GND
35 DB5 H/L DATA BUS DB5
36 DB6 H/L DATA BUS DB6
37 DB7 H/L DATA BUS DB7
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INTEFACE MODE

IM3=0 IMO=0 | 80-SYSTEM 16-BIT INTERFACE USE PINS DB17-DB10, DB7-0
IM3=0 IMO=1 | 80-SYSTEM &8-BIT INTERFACE USE PINS DB17-DB10

IM3=1 IMO=0 | 80-SYSTEM 18-BIT INTERFACE USE PINS DB17-0 (NOT SUPPORTED)
IM3=1 IMO=1 | 80-SYSTEM 9-BIT INTERFACE USE PINS DB17-9 (NOT SUPPORTED)

NOTE: DB17-0 must connect to the IOVCC or GND when not in use.

6. Operating Principle & Methods

Please refer to SPFD5408B datasheet for more details.

80-System Bus operation Interface Timing Characteristics (18-/16-bit'intérface)

Normal write operation (HWN=0 OR 1), IOVCC=1.65V~3.30\/.

Item Symbol Linit Min. Typ. Manx.
v
Wrrite CYCW ns 125
Bus cycle time
Read tCYCR ns 450
Write low-level

pulse width SV i1 45
Read low-level pulse width PWRR ns 170
Write high-level pulse width PWHW ns 0
Read high-level pulse width BEWHR ng 250

Wnte.fR?ad risel fall R WRE e ) ) 25
ime
Wirite JRS o CSF WR*) ns 1]
Setup time s

Read (R&jo CS*, RDY) ns 10

Addrezs Hold Time tAH ns 2

Wite data setup time tDswW ng 25

Witz data hold time tH ns 10

Read data delay time tDDR ng - - 150
Read data hold time tDHR ns 3
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7. INITIAL CODE
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Step Register Address Register Value Note
1 ROOh 0x0001h
2 RO1h 0x0000h
3 RO2h 0x0701h
4 RO3h 0xD010h
5 R04h 0x0000h
6 RO8h 0x0207h
7 ROSh 0x0000h
8 ROAh 0x0000h
9 ROCh 0x0000h
10 RODh 0x0000h
11 ROFh 0x0000h
12 RO7h 0x0101h
13 R10h 0x10BOh
14 R11h 0x0007h
15 R17h 0x0001h _
16 R12h 0x013Bh I
17 R13h 0x0B00h Was
18 R2%h 0x0012h 4 K|
19 R2Ah 0x0095h |\ Dw
20 R50h 0x0008h \‘
21 R51h q,@%;
2 R52h 0xQD
23 R53h Na:0Ben
24 R60h i 0x200h
25 RE1h e L 0x0001h
26 REAh "N, %) 0x0000h
27 R80h b » & 0x0000h
28 R81h > 0x0021h
29 R82h W /s 0x0061h
30 rRshn g S 0x0173h
31 Reth, N & 0x0000h
32 Réch) Y 0x0000h
33 RooW = 0x0013h
34 R9%h 0x0000h
35 R93h 0x0103h
36 _ R95h 0x0110h
37 ® R97h 0x0000h
38 R98h 0x0000h
39 RFOh 0x5408h
40 RF3h 0x0010h
41 RF4h 0x0011h
42 RFOh 0x0000h
43 RO7h 0x0173

Mote: This initial code is not including Gamma setting. Please contact Onise Technology for desired Gamma setting.
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8. Reliability Test Result

8.1 Condition
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. Sample | Test
Item Condition ) Note
Size Result
Low Temperature
_ ] -20C, 96HR 3ea pass -
Operating Life test
Thermal Humidity .
] . 40C, 90%RH, 96HR 3ea pass -
Operating Life test
Temperature Cycle ON/OFF . .
et -20C < 707, ON/OFF, 20CYC 3ea pass (1)
es
High Temperature .
80T, 96HR 3ea pass -
Storage test
Low Temperature .
—307C, 96HR 3ea pass -
Storage test
The sample should be allowed to'stand the
following 5 cycles of operation:iI STL for 30 minutes
. -> normal temperaturg<for 5\minutes -> TSTH for 30
Thermal Shock Resistance | ) 3ea pass
minutes -> normal temperature for 5 minutes, as one
cycle, then.taking it outand drying it at normal
temperaturegand allowing it stand for 24 hours
Box Drop Test 1 Carner3’Edges 6 faces, 66cm(MEDIUM BOX) 1box pass -

Note (1) ON Time over 10 seconds, OFF Time under 10 seconds
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9. Cautions and Handling Precautions

9.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly. Do not warp or twist
the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage, this may cause
improper operation or damage to the module and back-light unit.

(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the
surface.

(4) Do not allow drops of water or chemicals to remain on the display surface. If you have the
droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane™Do not use ketone type
materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl/chloride. It might permanent
damage to the polarizer due to chemical reaction.

(7) If the liquid crystal material leaks from the panel, it should be képt away from the eyes or mouth.
In case of contact with hands, legs, or clothes, it mustsbe washed away thoroughly with soap.

(8) Protect the module from static; it may cause damagésto the CMOS ICs.

(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection
and assembly process.

(10) Do not disassemble the module.

(11) Protection film for polarizer ofi the modfile shall be slowly peeled off just before use so that
the electrostatic charge can be minimized.

(12) Pins of I/F connector ghall ot bé touched directly with bare hands.

(13) Do not connect, dis€énnect the module in the “Power ON” condition.

(14) Power supply should’always be turned on/off by the item 6.1 Power On Sequence &6.2 Power
Off Sequence

9.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.

It is highly recommended to store the module with temperature from O to 35 C and relative
humidity of less than 70%

(2) Do not store the TET-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to
adopt effective measures for protecting the modules from strong ultraviolet radiation, sunlight, or
fluorescent light.

(4) Tt is recommended that the modules should be stored under a condition where no condensation

1s allowed. Formation of dewdrops may cause an abnormal operation or a failure of the module. In
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