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General Description
* Description
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This is a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that uses
amorphous silicon TFT as a switching devices. This model is composed of a Transmissive type
TFT-LCD Panel, driver circuit ,back-light unit. The resolution of a 3.2" TFT-LCD contains 240 x 32
0 pixels, and can display up to 262K colors.

* Features

-Low Input Voltage : VCC : 2.8-3.3V
-Display Colors of TFT LCD : 262K colors
-CPU Interface : 8080 parallel 18/16 bit

-Internal Power Supply Circuit.

Genera:tgnr;c;rmation SDelCification Unit Note
Main Panel
Display area(AA) 48.6(H) *64.80(V).(3.2 inch ) mm -
Driver element a-Si TFT active matrix - -
Display colors 262K colors -
Number of pixels 240(RGB) *320 dots -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.18(H) *0.18(V) mm -
Viewing angle 9 o'clock -
Drive IC OTMB3225A - -
Display mode Transmissive/ Normally White - -
Operating temperature -20~+70C - -
Storage temperature -30~+80C - -
® Mechanical Information
Item Min. Typ. Max. Unit Note

Horizontal(H) - 57.04 - mm -

Module
size Vertical(V) - 78.7 - mm -
Depth(D) - 3.1 - 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 with the methods shown in Note (1).
Measuring equipment: LCD-7200, BM-5A, BM-7, PR-650, EZ-Contrast

ITEM SYMBOL | CONDITION MIN. TYP. MAX.
White X 6= 0 0.292 | 0.312 0.332
y 0.321 0.341 0.361
X 0.621 0.641 0.661
Red 9=0=0 0327 [ 0347 | 0387
Color Filter ; 0.234 0.304 0.324
Chromaticity | Green X B=0=0 - - -
y 0.553 0.573 0.593
X ) 0.115 | 0.135 0.155
Blue B=¢="0
y 0.101 0.121 0.141
Gamut 60%
Measured by G light

Naral line
G=00=0

12 o’clock direction
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2. Electrical Characteristics

2.1 ABSOLUTE MAXIMUM RATING(Ta=25 VSS=0V)

888-206-9720
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Characteristics Symbol| Min. Typ. Max. Unit | Note
Supply voltage for Logic Vee 2.7 2.8 +3.3 \/ -
Logic signal input voltage ViN -0.3 - Vpp+0.3| V -

Operating temperature Top -20 - +70 T 1,2
Storage temperature Tst -30 - +80 (¢ 1,2

Note1: Background color changes slightly depending on ambient temperature.

This phenomenonis reversible. Ta70C: 75%RH max

Ta>70C: absolute humidity must be lower than the humidity of 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
Supply voltage for Logic Vee 2.7 2.8 3.3 V -
Current consumption lccte - 8 mA -
. ViH 0.7Vppi - Voo Vv -
Level input voltage

Vi Vss - 0.3Vpp | V -
V \Y - V \% -

Level output voltage % ' =
VoL Vss - 0.2Vppi | V -

2.3 LED Backlight Characteristics

The back—-light system is edge=lighting type with 4chips White LED in series

Item Symbol | Min. Typ. Max. | Unit Note
Forward Current 2 - 15 - mA -
Forward Voltage Ve - 12.8 - \/ -

Luminance Ly - 3000 - cd/m2 |lg=15mA
Uniformity Avg 80 - - % -
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3. Block Diagram
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5. Input terminal Pin Assighment

Pin NO. Symbol Function
1-2 NC NC
3 IM3 Select the mpu system interface mode
IM3=0 i80—system 16-bit interface
IM3=1 i80—system 18-bit interface
4 NC NC
5 RESET This signal will reset the device and it must be applied to properly
6-9 NC NC
10-27 DB17-D | MCU parallel interface data bus.
BO
28 RD Read enable in 8080 MCU parallel interface.
29 WR/SCK | Write enable in 8080 MCU parallel interface.
30 RS Display data/command selection pin<in MCU interface. RS="1":
display data.or.parameter. RS=’0": command data.
31-33 NC NC
34 CS Chip selection pin (“Low” is enable) signal
35 VSS Power Ground
36 VCC Power supply
37 LED- Backlight Ground
38 LED+ Backlight ‘Power supply
39 VSS Power Ground
40 NC NC
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6. Operating Principle & Methods

Please refer to OTM3225A datasheet for more details.

80—-System Bus operation Interface Timing Characteristics .

Normal write operation (VCC=2.5V~3.30V)

-'"'.-' [T,
RS >< Ve >: Ve
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b b

o

Figure 52 iB0-System Bus Timing

MNaormal Write Mode (I0VCC = 1.65~3.3V]

Item Symbol | Unit | Min. | Typ. | Max | Test Condition
Bus cycle time | Write - ns 100 -
| Read fevem ns 300

Write low-devel pulse width 7 ns 50
Write high-level pulse width PV ns 50
Read low-level pulse width PWa ns 150
Read high-level pulse width FilVin ns 150
Write | Read rise | fall time bumbam ns - - 25

. Write [ RS to nCS, EInWR ) 0
Setup time Read | RS to nCS, RWInRD ) - e
Address hold time fags ns 5
Write data set up time i ns 10
Write data hold time s ns 15 - -
Read data delay time fobe ns - - 100
Read data hold time Lok ns 5
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7. Display ON/OFF Sequence

Display OFF Flow Display On Flowe
Dizplay OFF [ Power EFE'.T"'IQ ‘|
GON=1
DTE=1 'L'
O HT = 01
Bal SAP=
b +
Wail foa 2 framas Désplay On
ermane BON=D
DTE =D
¥ Df 1 =01
Dizplay OFF
b
GO =1 Wail b Zframes
DTE=1 o AT
O HT = 00
¥
L J Dimplay On
Wail fod 2 frames COM=1
R DTE=0
B{ 100 w01
w
Desnlaw QFF w
GOMN=D Dismplay On
DTE=0 _
o i
By =14
w l
Display Supply O Wail los Zframes
SAP =D o mare
AP{ED) = D40
FOM=D l
w
GON=1
(" Dispayorr ) Dy =11
N S l
. ™y
I'/ Display N |
. A
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8.1 Condition
. 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 i .
(et -20C < 707C, 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: TSTL for 30-minutes
] -> normal temperature for 5 minutes’-> TSTH for 30
Thermal Shock Resistance | ) 3ea pass
minutes-> normal temperature for.5 minutes, as one
cycle, then taking it out and.drying it at normal
temperature, and allowing it stand for 24 hours
Box Drop Test 1 Corner 3'Edges 6 faces, 66cm(MEDIUM BOX) 1box pass -

Note (1) ON Time over 10 seconds, OFF Time under 10 seconds

9. Packing

TBD
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10. Cautions and Handling Precautions

10.1 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 ketene 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 kept away from the eyes or mouth. In
case of contact with hands, legs, or clothes, it must be washed away thoroughly with soap.

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

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

(10) Do not disassemble the module.

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

(12) Pins of I/F connector shall not be touched directly with bare hands.

(13) Do not connect, disconnect 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

10.2 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 0 to 35 C and relative humidity
of less than 70%

(2) Do not store the TFT-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) It is recommended that the modules should be stored under a condition where no condensation is
allowed. Formation of dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated
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where condensation has occurred inside.
(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to

be stressed.

11. LCD Module Out—Going Quality Level

11. LCD Module Out-Going Quality Level

(1.0) Purpose
The LCD specification provides outgeoing provision and its expected quality level
based on our outgoing inspection of LCD.

(2.0) Applicable Scope
The LCD specification is applicable to the arrangement in regard to outgoing
Inspection and quality assurance after it.

(3.0) Quality Specification
(3.1) Quality Level
The quality level of BHL&BMDT are based on GB/T2828.1, Apply Level I,
normal inspection by single sampling.

Rank ltem AQL Note
Major(MA) | Segment Short 0.65
Segment Missing
Solder Bridging
QOutside Dimension
Cold Solder
Minor (MI) | Black Spots, Foreign Substance, 1.0
White Spots, Pinhele, Segment Deformation
Air Bubbles between Glass & Polarizer,
Scratchs(Glass & Polarizer),
ColorVariation, Solder Ball,

Misalignment
Note) AQL- Acceptable Quality Level

(3.2) Appearance Standards
1) Inspection Conditions
The LCD shall be inspected under 20V white fluorescent lamp light.
The distance between the eyes and the sample shall be 30cm.
All directions for inspecting the sample should be within 3C° to perpendicular line.
2) Definition of the Area

| —»CArea
» B Area

> A Area

A Area : Active Area
B Area : Viewing Area
C Area : Out of Viewing Area

T —= I [® Bonding Area
! | A Area : Viewing Area
:_71 __________________________ _] B Area : Out of Viewing Area
-«
/ /

/A Area /B Area
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(3.3) Apperance Spec Y
No [tem Criteria Rank Remark
1 | Segment Short Not allowed MA X
Segment Missing
2 | Solder Bridging Any bridging between components, MA
except common circuit, i not allowed.
3 | Outside Dimension Drawing & specification must be within MA
permitable tolerance. A A .. B Area
4 | Cold Solder Cold solder 1s not allowed. MA
5 | Black(White) 1) Round Type MI
Spots, Foreign
Substances Area Acceptable Q'ty Remark
Dimension™* F
= 0.1 Ignore =
= 0.2 2 Ignore
=03 1 Ignore % Mean
03 < 0 Ignore Diameter
X +Y)2
2) Liner Type
Dimension Agceptable Q'ty Remark
Length | Width[ AArca | B Area
B = 0.023 Ignore
=25 /=005 3 Ignore
= 1.5 | =0.075 2 Ignore
0.075 <| Follow round type
At (1) & (2) total (lt:ﬁ:(:fg}]“l%_\{‘(fél musiBniL}[ma
exceed 5 pieces.
6 [ OC Spot MI
Area Acceptable Q'ty Remark
Dimeénsion™* [
= 0.2 Ignore
=038 AR, | fengre
=1.0 1 Ignore
7 | Air Bubles MI
Between Glass & Area Acceptable Q'ty Remark
Polarizer Dimension®* [
{(Polarizer Defects) = 0.15 Ignore
=03 3 Ignore
=05 2 Ignore
= 0.7 1 Ionore
Total 5 Ignore
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(3.3) Appearance Spec

the lead width 1C.

N
ICLEAD
2)Rejectable, provided th

X = W/2 : Accept
X =W/2 : Reject

at it does

exceed 50% of the component
termination width.
==l ==
T W1 = W2 : Reject 1

No Item Criteria Rank Remark
8 | Pin hole (X+Y)2 = 0.2mm MI
(On Segment; I:l ¥  Within 1 per one
segment ( Less than 0.1mm
X is not counted)
Total defects q'ty is must not exceed 5 pieces.
9 | Segment MI (X +Y)/2
Deformation X _.| s A = 0.2mm
i_ /__I \J (X+Y)Y2 = 0.2mn
¥ A= 02mm
_% i’ B = 0.2mm
(C-ID) = 0.2mm
T ——
{22 "
Acceptable Q°ty
Dot, Segment 1
LCD 5
= 0.1 Ignore all defect
Each visible dot must be more than half
effective dot area
10 | Color Variation Within the three colors, except LCD MI
Standard color is acceptable.
11 | Glass & Polarizer Follow NO.5(2) conditien MI
Scratch
12 | Solder Ball 1)Acceptable if the size of void is less MI
than 0.18mm
2)Acceptable if a solder ball is not movable
3)Rejectable if the solder ball exeeed
SEA in 2,54 < 2.54mm area.
13 | Miss Alignment 1)Akcceptable if it dose notexceed 50% of

Note : A limitation sample is given top priority
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(3.3) Appearance Spec

2) Liner Type & Scratch

Dimension Acceptable Q'ty Remark
Length | Width A Area I B Area
# W=20.025 Tgnore
L=3.0 Tgnore
3.0<LES50 TRx - 2 Ignore
=7 | w=01 1
- W>0.1 | Follow round type

4) Newton Ring
a)Regular

The area of the Newton ring 1z more than 1/3area of the touch panel
It's NG.
The area of the Newton ring iz less than 1/3 area of the touch panel
It's OK.

b)None-regularity

j/’;'_,//?\\:\‘\
/] k '\
/! tj f’;\ \\ \u
.-'i{’,/ /AN V-.\i\ﬁ

‘\
abs y b
The w e vl tue wewwon 110g is more than 1/2area of the touch panel
It's NG.
The area of the Newton ring iz less than 1/2 area of the touch panel

It's OK.

[No| Item Criteria Rank Remark
14|Touch Panel 1) Round Type. Foreign Substances MI
¥
Area Acceptable Q'ty Remark
Dimension** AArea | B Area ?
= 0.1 Ignore <
= 0.2 2 Ignore o
< 0.3 1 Ignore ##  Mean
0.3 < 0 Ignore Diameter
(X+Y)2
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