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1. General Description
* DESCRIPTION

TS7235T-3 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 3.5" TFT-

LCD contains 320 x 480 pixels, and can display up to 262K colors.

* Features

-Low Input Voltage: VCC: 2.5~3.3V; IOVCC: 1.65~3.3V
-Display Colors of TFT LCD: 262K colors

- Interface: RGB 18bit
-Internal Power Supply Circuit.

Genera%tlenrtr';)srmation Spe?ification Unit Note
Main Panel
Display area(AA) 48.96 (H) *73.44 (V) mm
Driver element a-Si TFT active matrix
Display colors 262K colors
Number of pixels 320(RGB) *480 dots
Pixel arrangement RGB vertical stripe
Pixel pitch 0.153(H) *0.153(V) mm
Viewing angle 6:00 o'clock
Drive IC HX8357-C01
Display mode Transmissive/ Normally White
tfrr?;arl:tﬁe 20~+7O(RHFTPIRE) C
Storage temperature -30~+80 (ANIFTPILE) T
Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) - 54.9 - mm
M‘S’itle Vertical(V) 82.94 mm
Depth(D) - 3.15 - mm +0.1
Weight - TBD - g -
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2. MECHANICAL SPECIFICATION
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3. PIN DESCRIPTION

Pin NO. Symbol Level Function

1 GND L Ground

2 RESET H/L Hardware reset pin

3 CS H/L Chip select input pin

4 SCLK H/L Serial clock input pin

5 IC-ID No connect

6 SDI H/L Data input pin in serial mode
Serial data output.
If SDO_EN=0, DOUT is not use.

7 SDO H/L If SDO_EN=1, DOUT is serial data output.
Let it to open in MPU interface mode.

8-25 DBO0-DB17 H/L Data bus DB00-DB17

26 GND L Ground

27 VSYNC H/L Vertical sync input with negative polarity.

28 HSYNC H/L Horizontal sync input with negative polarity.

29 DOTCLK H/L Clock signal for data latching and internal

30 ENABLE H/L Input data enable control. Internally pulled low

31 GND L Ground

32 ovcc H Power supply(1.65-3.3V)

33 VCC H Power supply(2.5-3.3V)

34 XR H/L Touch panel PIN

35 YD H/L Touch panel PIN

36 XR H/L Touch panel PIN

37 YU H/L Touch panel PIN

38 A H Backlight+

39 K L Backlight-
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4. ELECTRICAL CHARACTERISTICS
4.1 ABSOLUTE MAXIMUM RATINGS

Values
Item Symbol Unit | Remark
Min Max.
[o)V/«e -0.3 4.6 \'
Supply Voltage for Logic circuit
VcC -0.3 4.6

4.2 DC ELECTRICAL CHARACTERISTICS

4.2.1 OPERATING CONDITIONS

Typical Operating Conditions (Ta=25C)

Values
Item Symbol Unit Remark
Min Typ Max.
Driver Operating voltage VCC 2.5 2.8 3.3
IO Operating voltage IOVCC 1.65 1.8 3.3
Normal mode Current lec 10 13 | mA | Vcc=2.8V
consumption
TFT Gate ON Voltage VGH 14 15 18.5
TFT Gate OFF Voltage Vel -16.5 -10.5 -9.5
4.2.2 BACKLIGHT UNIT (GND=0V)
Values
Item Symbol Unit Remark
Min Typ Max.
Forward supply Voltage \'; 19 19.6 22.4 \'
Forward supply Current If 20 mA
LCM Luminance Lv 270 300 - cd/m2| Ig=20mA
Life Time 50000 HR [,=20mA
Uniformity / 80 %
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4.3 TIMING CHARACTERISTICS
4.3 .1 RGB System Interface

m\‘ Tysst . Tyznr i

VS VL A
HS Thsst — Thsnr ‘7£
i
Trcikeve Tecienr
H :
-.J'||_|E {- I L Tociar 1
DOTCLK __ Vit 3 '

)
Tosy/ Toest
-

DB[B:0] ixi VIH 3«(
DE - VIL 7

(VSSA=0V. IOVCC=1.65V to 3.3V, MCI=2.3V to 3.3V, T, = -30 to 70T)

o Spec. .
Item Symbol Condition Wi, — Max Unit
Pixel low pulse width TeaT 15 - - ns
Pixel high pulse width Telknr 15 - - ns
Vertical Sync. set-up time Tossr 15 - - ns
Vertical Sync. hold time Tyssut 15 - - ns
Harizontal Sync. set-up time Thsst 15 - - ns
Harizontal Sync. hold time Tygent 15 - - ns
Data Enable set-up time Toest 15 - - ns
Data Enable hold time ToeuT 15 - - ns
Data set-up time Tost 15 - - ns
Data hold time Tout 15 - - ns
Phase difference of sync signal
talling edge Thv 0 - 320 Dotclk
MNote: The input signal rise time and fall-time-{tr, tf) is specified at 15 ns or less.
DPI interface characteristics-1
Input Signal Slope OQutput Signal Slope
—p |eiL A5y |e— —| |&lL o fe—
M.=0.7+10VCC Wem0.8*IOVCT
\i=0.3+=l0vCC \6=0.2*10VCC
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General timings for RGB I/F-2

-, Specification .

Item Symbol | Condition i Type. | Wax Unit
Vertical Timing
Vertical cycle period Tur - 486 - - HS
Wertical low pulse width Tus - 2 - - HS
\Vertical front porch Ture - 2 - - HS
Vertical back porch Tuee - 2 - - HS
\ertical blanking period Taige Tuer+ Tuer B = = HS

- - HS
\Vertical active area Tupisz - - 480 - HS
- HS

\ertical refresh rate Tyem Frame rate 50 60 70 Hz
Horizontal Timing
Horizontal cycle period Tue - 326 - - DOTCLK
Horizontal low pulse width Ths = 2 S = DOTCLK
Horizontal front porch Thre - 2 G - DOTCLK
Horizontal back porch Tree - 2 = - DOTCLK
Horizontal blanking period TuaL Trer + Thre B . = DOTCLK
Horizontal active area Trose - - 320 - DOTCLK

Note: (1) IOWCC=165 to 3.3V, VCI=2 3 to 3.3V, VSSA=VSSD=0V Ta=-30to 70°C (to +B5C no damage)
(2) Data lines can be set to *High™ or “Low” during blanking time — Don't care.

(3) HP is multiples of PCLK.
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Serial data write mode

csx ] [

wre sl LI LN LT AL AT L M UL L
D £33 € TV ENE VD TR e eV IV

Command , Command / parameter i
DBI Type-C Imerfaoe Protocol=Option 3 (4 wire)

csx > \] [
WRX_SCL W

SDA XD?XDGXDSX D:;)(Dz)(mXDU)E(D?XDG){—XMXD:;XM)(M XW}K

Command parameter
DCX | e | | wqn |
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5. 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.

Response Time 30 (Typ.) ms With IVO
requirement driving

condition, Refer to
Section
Note A,B

Contrast Ratio 500 (Typ.) -

Viewing Angle hase
Up-down : 70/60 (Typ.), gAng

Using EWV
Viewing Angle deg. pclzr?ze.rsllgiference
Left-right : 70/70 (Typ.
g (Typ.) Only
With reference
backlight spectrum,
i i 0, 0,
Chromaticity NTSC Ratio 60% (Typ.) Yo see in 12(with
reference polarizer)
Red Rx 0.637 £0.02
Ry 0.338 £0.02
Green X 0.289 £0.02 Under C light
CF only Gy 0.589 £0.02 o 9
Chromaticity Bx 0.136 £0.02 (Viewing normal
Blue : ' angle Bx= 6v=0°)
By 0.143 £0.02
White W 0.300+£0.02
Wy 0.340+£0.02
Panel Transmittance 5.1%(min) 5.5% (Typ.) | %
Color Filter Structure Stripe RGB - -
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Note: A. Definition Of Response Time (Tr, TF)
Figure 1 Definition of Response Time

NN
T T - T T
White(TFT {:}FF}: I Black = 5 (TFT Dlel l White(TFT OFF)
| [ 4 | |
| ! | |
— TR f—— — TF f—
. I S WS Z4 S
10%f—————- e it e —— A==
0 Time
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6. Quality Specifications
6.1 INSPECTION CONDITION
(1) Inspect under 300~500Lux fluorescent light, leaving 30~35cm between panels and eyes,

and between panels and lights.
(2) Inspection condition is 23+5°C, 50+20%RH maximum.

fluorescent light eye—&

NIRRT

30cm
450 | 450
\ 4
I I \\ A | | Panel
6.2 DEFINITION OF AREA
Hll 11

|1%a

A
L — B

A Area : Viewing area.
B Area : Out of viewing. (outside viewing area)
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6.3 INSPECTION SPECIFICATION

NO Item Acceptable specification Juc.igm.e nt
Criterion
1-1 sub pixel classification
® Sub Pixel: Number of sub pixel doesn’t exceed one dot. N=1
I = H Sub Pixel (Dot)
a> Dark dot ----one Allowed
b> Bright dot ---- one Allowed
® Pixel : Three dots link together doesn’t exceed ones N=0
= Pixel
1 Electrical
Testing
1-2Leakage to light N=0
® Leakage to light be not allowed.
1-3Picture to shake
® Picture had shake, twinkle and noise etc. instable of defect N=0
that be not allowed.
1-4 Function
® No display or No function. N=0
® Source Line, Gate Line.
® (Contrast Ratio
® Current consumption exceeds product specifications.
® Display malfunction.
Mechanical 2-1 Mechanical Dimension exceeds product specifications. N=0
2 . . 2-2 Out of frame and boss of plastic changed shape that be not
Dimension
allowed.
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NO Item Acceptable specification Juc.igm.e nt
Criterion
3-1 Blemish: Line shapes of defect
Length Width Acceptable Mini.
number space
W=0.03 Ignore
L=2.5 0.03<W=0.05 3 5mm
L=2.5 0.05<W=0.1 2
W>0.1 Not allowed
L: length(mm)
W: width(mm)
S &
. L es—
3-2 Blemish: dot shapes of defect.
Dimension Acceptable number | Mini. Space
3 Cosmetic ®=0.10 Ignore
Inspection 0.10<®=0.15 2
5mm
0.15<®=0.25 1
®>0.25 0
3-3 Polarizer Bubble
Dimension Acceptable number | Mini. Space
®=0.20 Ignore ---
0.20<®=0.30 2 15mm
®>0.30 0
Foreign Substances
|
b
®O=(a+b)/2
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NO Item Acceptable specification Juc.lgm.e nt
Criterion
3-4 Scratch
® Sensate scratch not allowed.
® Impassive scratch as below. Unit:mm
Length Width Acceptable Mini. space
number
; Cosmetic | 7~ W=0.03 Ignore
Inspection L=2.5 0.03<W=0.05 3 mm
L=2.5 0.05<W=0.1 2
0.1<W Not allowed
L>2.5 Not allowed
4-1 Mixed product types
4 Package 4-2 Shlp[?,mg, q’ty should be the same as “shipping notice N=0
form” q’ty.
4-3 Quter box can’t broken.
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7. RELIABILITY

Test Item Test Condition

High Temperature Operation| 70°C for 24 hours (A7 TP i)

Low Temperature Operation| -20°C for 24 hours (A7 TP Wi &)

High Temperature Storage | 80°C for 24 hours (AN#F TP )

Low Temperature Storage | -30°C for 24 hours (/A7 TP i /E)

High Temperature Operation

Humidity Operation 50C, 95%RH for 48 hours

-30°storage one hour,rise to 70° within 15s,high temperature
Thermal Shock one hour, drop to 30° within 15s, circulate ten repeatedly

Frequency: 10~55Hz Amplitude:1.0mm
Sweep Time: 11min
Test Period: 6 Cycles for each direction of X, Y, Z

Vibration Test
(No Operation)

Static electricity test Touch 6KV, air touch 10KV
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8. HANDLING PRECAUTION

8.1 SAFETY

(1) Do not swallow any liquid crystal, even if there is no proof that liquid stal is
poisonous.

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

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

8.2 STORAGE CONDITIONS

(1) Store the panel or module in a dark place where the temperature
is 23+5°C and thehumidity is below 50+20%RH.

(2) Store in anti-static electricity container.

(3) Store in clean environment, free from dust, active gas, and solvent.

(4) Do not place the module near organics solvents or corrosive gases.

(5) Do not crush, shake, or jolt the module.

8.3 HANDLING PRECAUTIONS

1) Avoid static electricity which can damage the CMOS LSI.

2) The polarizing plate of the display is very fragile. So, please handle it very carefully.

3) Do not give external shock.

4) Do not apply excessive force on the surface.

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

(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked
with acleaning naphtha solvent.

(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.

(
(
(
(
(

8.4 WARRANTY

The period is within twelve months since the date of shipping out under normal using
and storage conditions.
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