MODEL No: BIO30TEX
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1. Scope
This data sheet is to introduce the specification of BIO30TFX active matrix TFT module. It is

composed of a color TFT-LCD panel, driver IC, FPC and a backlight unit. The 3.0" display area
contains 240(RGB) x 400 pixels.

2. Application
Digital equipments which need color display outdoor, mobile phone, mobile navigator/video
systems.

3. General Information

Item Contents Unit
Size 3.0 inch
Resolution 240(RGE) x 400 /
Technology type a-si TFT /
Color depth 262K !
Pixel pitch 0.162x0.162 i
Pixel Configuration B.G.B. Vertical Stripe /
Qutlime Dimension [Wx H x D) 47.28x T6.4x2.4 i
Active Area 3888 x 64.8 rrm
Display Mode Transflective (ECB ) /
Viewing Direction 12 O'clock /
Backlight Type 3 LEDs /
Driver IC Hx83528 /
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4. QOutline Drawing
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5. Interface signals
Symbol Symbol :

Mo (CPU) (RGE) Description Remarks

1 GHD GHD Ground

. LED-K LED-E |Power supply for LED{Low voltage)

3 LED-AZ LED-A2 [Power supply for LED[High voltage2)

4 LED-A1 LED-A1 (Power supply for LED{High voltagel)

5 5MD GMND Ground

6 GHD GHD Ground

7 JRESET JRESET |RESET serial{Low active)

B GMHD GHD Ground
CPU: Data bus serial[MSB)

4 Do17 RS RGB:RED data signal(MSEB)
CPU: Data bus serial

10 | Dai6 R4 |RGB:RED data signal
CPU: Data bus serial

11 ( D813 R} |RGB:RED data signal
CPU: Data bus serial

12 | Da4 R |RGB:RED data signal
CPU: Data bus serial

13| De13 R |RGB:RED data signal
CPU: Data bus serial

14 | Da12 R0 |RGB:RED data signal(LSB)
CPU: Data bus serial

15 (D81l G5 |RGB:GREEN data signal(MSB)
CPU: Data bus serial

16 ( D810 G4 |RGB:GREEN data signal
CPU: Data bus serial

17 DE9 G3
RGB:GREEN data signal
CPU: Data bus seral

4 Db8 G2 |oGB:GREEN data signal
CPU: Data bus serial

19 oe7 G1
RGB:GREEN data signal
CPU: Data bus serial

20| ©Dobs G0 |RGB:GREEN data signal(LSB)
CPU: Data bus serial

21 DES BS
RGBBLUE data signal{M58)
CPU: Data bus serial

22| Doa B4 |RGB:BLUE data signal
CPU: Data bus serial

23 DE3 B3
RGB:BLUE data signal
CPU: Data bus serial

= DB2 B2 | RGB:BLUE data signal
CPU: Data bus serial

25 DE1 Bl
RGB:BLUE data signal
CPU: Data bus serial

% | Dao B0 |nGB:BLUE data signal(LSB)
CPU: ground

2T

GND N RGB: serial data input pin
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CPU: not use. Leave apen or to GND/VCCIO

= QPEN 300 RGB: Serial data output pin
CPU: read signal and read data
2 /RD NL RGB: no connect
CPU: write signal and write data
i PR NC RGB: no connect
CPU: data) command selection pin
o e SCL  |rGB: Serial Clack signal
32 JC5 Cs Chip select signal
CPU: ground
= GND ENABLE RGB: a data enable signal
CPU: ground
34
GND VITNL RGB: frame synchronizing signal
CPU: ground
= GND HETNC RGB: frame synchronizing signal
CPU: ground
36
GND DOTCLK RGB: pixel dock signal
CPU: tearing effect output
= TE TE RGB: not used ,please open this pin
a8 VOQD VOOIO  [I/D Pad and digital power supply
39 WiCC WVCC Analog power supply
40 IMO/ 1D IMOS1D  |System interface select
41 M1 i1 System interface select
42 2 M2 System interface select
43 GMND GMND Ground
44 GND GND  [Ground
45 GND GND  [Ground

The recommended connector; FH195C-455-0.55H(0.5) [HRS)
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6. Absolute maximum Ratings

6.1_Electncal Absolute max. ratings

Parameter Symbol MIN MAX (Unit| Remark
Supply Voltage WCC 0.3 4.6 '
Supply Voltage VCCIO 0.3 4.6 W
D[17: 0], CS, RD, WR, RS/SCL, SDI,
Input voltage VSYNC, HSYNC, DOTCLE, ENABLE, 0.3 VCC+03 | W
B5[2:0]

62 Environment Conditions

Item Symbol MIN MAX [Unit| Remark
Operating Temperature TOPR =20 70 T
Storage Temperature TSTG -30 80 T

6.3LED Backlight Absolute max. ratings

Item Symbol MIN | MAX |Unit| Remark

F h
LED Forward Current ILED ~ | 25 |[ma|
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7 Electrnical Specifications
7.1 Electncal charactenstics

GND=0V, Ta=25C

Item Symbol MIMN TYP MAX Unit Remark
Supply Voltage VICC 25 2.8 33 ')
Supply Voltage IOVCC 1.65 2.8 3.3 v
Vi 0.3 : 0.2* 10VCC Vv
Input Signal Voltage
Vin D.B* 1OVCC - IOWCC W
e IOVCC=1.65~2.4Y
Vi - - 02" IOVCC W I0L=0.1mA
Output Signal Voltage
Wom 0.8% IOVCC - - W IOH=-0.1mA
Black Mode
(Panel+L51) {60Hz) ] B ] o
Power Consumption
Standby Mode - 0.132 - m
7.2 LED Backlight Ta=25C
Item Symbol MIN TYP MAX Unit Remark
Forward Current IF 20 - i,
Forward Voltage VF - 12.8 - v
Backlight power WL 256 mW MNote
LED lifetime - 30,000 - Hr

Mote 1 : The LED driving condition is defined for each LED module.
Mote 2: Backlight unit driving must depend on Forward Current setting.

F FA
1 At—4—44—

LED A2e
LED connection of badkight

4 Ik
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8. Command/AC Timing

8.1CPU Interface Timing

Signal | Symbol Parameter Min Max Unit description
tasT Address setup time 10
i W e Address hold time(Write/Read) | 10 5 el
torw Chip =select "H” pulse width 0
tcz Chip select setup time [Write) 35
CS trozrm Chip select setup time 355 - ns |-
£ Chip select wait ime{Write/Read) | 10
fcan Chip select hold time 10
100 - ns -
i Write cycle 33(5) 3 =h Deﬁ ne under
WR B-hit only
bme Conitrol pulse "H" duration 15
e Control pulse “L" duration 15 - =l
tro Read cycle 450
RD |trow | Control pulse *H" duration 90 2 ns g’m’“d b
troL Control pulse “L" durafion 399
toar Data setup time 15 - For maximum
D[7:0] towr Data hold time 10 - - Co=30pF
g traTra Read access time - 340(4) For minimum
took Qutput dizable time 20{4) | 80(4) Co=8pF
CPU Interface charactenistics
ToHw (L
ViL 5
Laos el § TezF
|
R&SCT  VH W
i A it
tasT AT,
b
WH IngRL
in "\_ /'F twEH 'L'i
L - FiR =
TR CROZFM
Lxo/bpcrm Lizy
[EDL ¥ tROLFM
R f}' Vin s A L
A {ROH M EDETH H‘sr i b
tLET TEAT/ EF TFDY LODH
DILTO] s j‘ o v g i
WIL B VoL ™, A Vo
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82 CPU Interface Register write/read timing

A, Systemn Bus Interface Wiite Register Timing

CSs

RS/8CL

EI!

WEH

0| 7:0] >< Undex! wvite to mdex regeter >< Cormtnand wrike to the e gister ><

B. System Bus Interface Read Register Timing

Ry

W

[0 >< “index" write to ndew register >< Cormmand read from e regiter ><

8.3 reset timing
shorter than Sus t oW
RESET
TREST
| |
Tuternal Seatns Natmnal Operation T [ubal Condibion
£ (Default for HY peset)
Symbol Parameter R:{?“t:d (5] Typ Max Note Unit
tresw Reset low pulse width RESET 10 - - - us
i i i 5 When reset applied iuring i
tresT Reset complete time “eep In mode
v 170 When reset applied during -
“Sleep Out mode®
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8.4 POWER ON/OFF SEQUENCE

841 POWER ON SEQUENCE

(

Powear Supoly O j

OFF
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L
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supply startup

b
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L
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842 POWER OFF SEQUENCE

Mormal Display

BELU OFF

Display OFF Sequence

Display OFF

(
g
s
)
!

Power Supply Halt
Eel:llng

el M Ao o A X % J

Power Supply OFF (VDD)
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9. Optical Specification

9 .1 Backlight is ON

Item Symbol | Condition | Min Typ. Max. Unit | Remark
; MNotel
|Contrast Ratio CR 8=0"* B0 100
MNote2
MNotel
|Response Time Ton/ Toff 25T - 35 ms
MNote3
a7 55 B0
GB 40 45
|view Angles CR=10 Degree |Note 4
eL 40 45
oR 45 S50
X 0.30
White
v 0.33
X 0.57
Red
W 1 0.32 MNote5,
|chromaticity Brightness . 4 05 Typ+0.05
X is on 0.33 Notel
Green
L 0.48
X 0.16
Blue
Y 0.14
X Notel
Luminance L 110 130 cd/m?*
MNoteb
9.2 Backlight is OFF
Item Symbol | Condition | Min Typ. Max. Unit | Remark
|Contrast Ratio CR 8=0" B.0
a7 B0
2B B0
[View Angles CR=2 Degree
el 55
MNote 7
R B0
X Bright 0.31
|chromaticity  |[White MENINESS [ yp-0.05 Typ+0.05
v is off 0.33
|Reflectance 6.85%
MNotel
|Response Time Ton/ Toff 25T 25 ms
MNote3
i Notel
Luminance L 110 130 cd/m?#
Moted

TEST CONDITIONS: VDD=28Y, IL:EEImAE LED current), the ambient temperature is 257.
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MNote 1: Definition of optical measurement system.

Temperature = 25T (x37T)
LED back-ight: OM, Environment brightness < 150 x
Optical Stage(x.y)

] LCD MODULE
BM 7
Field=1°

—

| 500mm

Note 2: Contrast ratio is defined as follow:
- _ Surface Lummance with all white pixels
Contrast Rafio = g Tommance with allblack pisels

Note 3: Response time is defined as follow:
Response time is the time required for the display to transition from black to white (Rise Time, Tr) and from

white to black{Decay Time, Tf).

W hjbe Black - —
100 %
80% N il
@
E.
g
B
1 0%
_,—""'#
0% T Ti

MNote 4: Viewing angle range is defined as follow:
Viewing angle is measured at the center point of the LCD.

Marmal line
H=@a)’
=0
12 o'clock direction
[ a
i .I e - — * r
=180° i [ [t ®=0r
Aclive Area :

$=270" | 3
& o'clock direction
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MNote 5. Color chromaticity is defined as follow: (CIE1931)
Color coordinates measured at center point of LCD.

area of RGB tniangle
area of NTSC tnangle

= 100%

Mote &: Luminance is defined as follow:
Luminance is defined as the brightness of all pixels “White™ at the center of display area on optimum contrast.

Note 7: Reflectance measurement system is defined as follow:

Mormal

! Photo-detector
; (lecluded o viewing
] sen sy masdulintor)

Measureqent equapnuent
LCDA200{0htsuken)

LCD panel center
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10. Environmental / Reliability Tests

No Test Item Condition Judgment criteria
1 |High Temp Operation|Ts=+70°C, 240hrs Per table in below
2 |Low Temp Operation [Ta=-20C, 240hrs Per table in below
3 |High Temp Storage |Ta=+BO'C, 240hrs Per table in below
4 |Low Temp Storage |Ta=-30'C, 240hrs Per table in below
Per table in bel
High Temp & High|Ta=+40"C, 90% RH LRSI N L
5 R s S0 o (polarizer discoloration is
L & excluded)
Thermal Shock|-30°C 30 min~+80°C 30 min, :
b g ; ; Per table in below
(Non-operation) Change time:5min, 20 Cycles
C=150pF, R=3300 * Spoints/panel
7 |ESD (Operation) Air:+8KV, Stimes; Per table in below
Contact:x4KV, 5 times;
Frequency range:10~55Hz,
Vibration Stroke:1.5mm
8 Per table in bel
(Mon-operation) Sweep:10Hz~55Hz~10Hz 2 hours =R et i
for each direction of X.YZ.
+% +Y + i
9 Shock _ 60G 6ms, _H_"r'_.?_ 3times, ST S AR
(Mon-operation) for each direction
Package Height:80 cm g
10 5 Per tabl bel
Drop Test 1 corner, 3 Edges, 6 surfaces i Sh el
INSPECTION CRITERION(after test)
Appearance Mo Crack on the FPC, on the LCD Panel
Alignment of LCD | No Bubblesinthe LCD Panel
i) Mo other Defects of Alignment in Active area

Electrical current

Within device specifications

Function / Display

Mo Broken Circuit, No Short Circuit or No Black line
Mo Other Defects of Display
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11.Precautions for Use of LCD Modules

11.1 Safety
The liquid arystal in the LCD is poisonous. Do not put it in your mouth. If the liquid aystal touches your skin or
clothes, wash it off immediately using soap and water.
11.2 Handling
A. The LCD and touch panel is made of plate glass. Do not subject the panel to mechanical shock
or to excessive force on its surface.
B. Do not handle the product by holding the flexible pattern portion in order to assure the
reliability
C. Transparency is an important factor for the touch panel. Please wear dear finger sacks, gloves
and mask to protect the touch panel from finger print or stain and also hold the portion
outside the view area when handling the touch panel.
D. Provide a space so that the panel does not come into contact with other components.
E. To protect the product from external force, put a covering lens (acrylic board or similar board)
and keep an appropriate gap between them.
F. Transparent electrodes may be disconnected if the panel is used under environmental
conditions where dew condensation occurs.
. Property of semiconductor devices may be affected when they are exposed to light, possibly
resulting in IC malfunctions.
H. To prevent such IC malfunctions, your design and mounting layout shall be done in the way
that the IC is not exposed to light in actual use.
11.3 Static Electncity
A. Ground soldering iron tips, tools and testers when they are in operation.
B. Ground your body when handling the products.
C. Power on the LCD module before applying the voltage to the input terminals.
D. Do not apply voltage which exceeds the absolute maximum rating.
E. Store the products in an anti-electrostatic bag or container.
11.45torage
A. Store the products in a dark place at +25°C +107T with low humidity (40% RH to 60% RH).
Don't expose to sunlight or fluorescent light.
B. Storage in a clean environment, free from dust, active gas, and solvent.
11.5 Cleaning
A. Do not wipe the touch panel with dry doth, as it may cause scratch.
B. Wipe off the stain on the product by using soft doth moistened with ethanol. Do not allow
ethanol to get in between the upper film and the bottom glass. It may cause peeling issue or
defective operation. Do not use any organic solvent or detergent other than ethanol.
11.6 Cautions for installing and assembling
Bezel edge must be positioned in the area between the Active area and View area. The
bezel may press the touch screen and cause activation if the edge touches the active area.
A gap of approximately 0.5mm is needed between the bezel and the top electrode. It may
cause unexpected activation if the gap is too namow. There is a tolerance of 0.2 to 0.3mm
for the outside dimensions of the touch panel and tail. A gap must be made to absorb the
tolerance in the case and connector.

; \H\'“‘M__\ Cieshaon
ELael i 0 S

. 7 Touch panel

| P
i
i
i

LOD Module

1
i
- Active araa
1

0. 2~0.3mm

F Y

Viewing area
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