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1. General Description

B The TF40001A model isacolor TFT LCM and without touch panel. This module has a 3.97 inch diagonaly
measured active area with WV GA(480 horizontal by 800 vertica pixel array).Each pixel is divided into red
green blue dots which are arranged in vertical stripe .

TF40001A TP TFT 3.97 WVGA  480X800

2. General Feature

Item General feature Rem&
Display Mode NormallyWhite. Transmissive LCD \
Viewing direction 6 O“ CLOCK N
Driving method & o TFT active matrix
a-si TFT

Input signals Mipi 2 line /~

Outside dimensions 57.14mm(W)x96.85mm(H)x 195

Active area LCD 51.84mm(W)
AA

Number of Pixels

480(RGB) x800 pixels

Pixel Pitch

0.108mm(W) x0.
Pixel Arrangment Vi stripes
B
3. Block Diagram x
480(RGB)X 800 '
o ‘
S 8
<
SEG
Driver  OTM8009

White LED
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4.LCM Structure chart
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5. Pin Description

Pin No. Symbol Functional Notes
1-2 AVDD Power supper(2.8V)
3 NC No connect
45 GND Ground
6 FTE Serves TE (Tearing Effect ) output signal
7 RESET Reset pin
8 GND Ground
9 DON DSI Data differential signal pins. A
10 DOP DSl Data differential signal pins.
11 GND Ground
12 CLKN DSI differential clock pair. °
13 CLKP DSl differential clock pair. \

14 GND Ground ¥
15 DIN

DSl Data differential signal pins.

16 D1P DSl Data differential signal pins. A
17 GND Ground /
18-19 NC No connect
20 lovce Power supper(1.8V-2.8V) s
21-24 GND Ground /
25 NC No connect v
26 A Power for LED backlight (Anode)
27 K Power for LED backlight de)
28-30 NC No connect

<
S
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6. Absolute Maximum Ratings

Ta=25t5 , GND=0
Item Symbol Ratings Unit Condition
Operating power Vg 42 6 v
Operating temperature T 20 70
OPR .
No condensation
Storage temperature Tsr 30 80 :

7. Electrical Specification
7.1 DC characteristics

GND =0V Vy=2.85£0.05V Topr=-20 70

Item Symbol Condition Min. Typ. \wit
Supply power Vg 2.25 28 36
Input high voltage Vi 0.8V, .
Input low voltage Vi . 03 0.2Vy v
Output high voltage Vou 0.8V,
Output low voltage vV i
o P 0.2V4qy
Logic current consumption » 3 ~ mA
7.2 Back light circuit characteristics (10 LEDS 10 LEDS
I'tem 1 Typ. Max. Unit Condition
Operating voltage / 25 6 v Each
LED =40mA
Operating curren 40 A Each
LED =40mA
LCM luminance .
displ ite B 300 450 cd/m’ -
BL luminance
di BL 5000 - - cd/m’
brightness ormity
display white BU 80 - % -
Test condgtion:LED*2+1 *2+1
M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 4
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8. Optical Specification

8.1 LCD optical characteristics LCD Ta=25
Item Symbol CG;:'“ Min. Tvyp. Max. Unit Remark
Response time Tr +T71 = 10 20 ms Mote 1
Contrast Ratio CR 480 600 = — Mote 2
Transmittance i -
(with PZ) T% — 6.78 — Yo
. WWx 0.292 | 0.307 0.322
white
Wy ox = By 0.333 | 0.348 0.363
Red Rx = 0616 | D.631 0.646
Color Ry 0.327 | 0342 0.357 ) Reference
chromaticity | gree Gx 0.306 | .0321 0.336 Only ‘
n Gy 0.538 | 0.553 0.568
Bx 0134 | 0149 0.164
Blus
By 0168 | 0183 0.198
& 65 75 —
Viewi Hor. o 65 75
iewing r > -
angle e, CR =10 50 60 — Deg. Mote 3
Ver.
&, 60 Fib] —
Luminance :
(20mA) L — 350 — cd/m2
4 v

8.2 Measurement system

(1) LCD Viewing Angle LCD
12" o’clock
> =90°

D =180° O =0°

B Viewing angle is the angle a which the contrast ratio is greater than 10. The angles are determined for the
horizontd or x axis and the vertical or y axis with respect to the z axis which is normal to the LCD surface.
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(6 -+6 +) (D -+d +)
(2) Responsetime
A
Grav Level 63 Grav Level 63
100%
90%
Optical
Response

Grav Level 0 k

10%

0%
5 .
Time
Tr Tr
B Response time is the time required for the display to transition frol i (Rising time, Tr) and from
black to white (Falling time, Tf).for additiona information
(3)Contrast Ratio(CR)
Contrast Ratio(CR) is defined mathematically as:
Surface Luminance with all white pixels
Contrast Ratio=
Surface Lumin ith black pixels
CR =L /L
L J—
L J—
B Surface luminance is th er point across the Icd surface 500mm from the surface with all pixels displaying
white.

IC datash
10.Wouch Panel Specifications

Without Touch panel.
12 Reiability and inspection standard

12.1 Environment test (reliability test)

Samples OK before testing ok
Test item Test condition
High temperature storage 80 48hr
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Low temperature storage .30 240 hr/ -40 shr
High temperature operation 70 48 hr
Low temperature operation 20 48 hr
High temperature and high humidity
operation 60 95%RH 48 hr
Thermal shock -40 30min —» 80 (30mi
48 cycles

After completing the reliability test, bave the samples under the room tempe
inspection items:

g forsthe following

4
No clearly visible defects or deterioration of display quality allow:

No function-related abnormalities.
Connected parts still connecting tightly.

Display characteritics fulfill initial value contrast rati uld be an | 30% of initiad value.

12.2 Ultraviolet radiation irradiation test

After Samples irradiated by ultravio deterioration of display quality

12.3 Mechanical test

1) Vibration test
Test item Test content

In mobil e Reference mobile phone test standard

P frequency // acceleration 30HZ/2.5m/<L

Vibratl Direct X Y7 3direct
packed irection irection
XY Z3
Time 30min respectively

30

[ 4

After completing the vibration tests, the samples have No function-related abnormalities or structure distortion.

2) Shock test

Peak acceleratrln (;g Pulse holding time Shock wave

300 11ms Half sine wave or back peak sawtooth wave or

M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 7 @
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trapeziform wave

After completing the shock tests, the samples have No function-related abnormalities or structure distortion .

3) Packing part drop test

Test item Test content
Height 80em
packezr%p a box rag%l% Freedom drop
Drop part 1 corner/3 aris/6 face, 1time respectivel

ties or structure

After completing the packing part drop tests, the samples have no function-re
distortion.

12.4 Electron magnetic compatibility

Electrostatic withstanding voltage
After air contact discharge voltage +8KV and contact disch
ok ,and have noflicker white screen black screen  blue

= 4KV

13 LCM Inspection standard

1. Purpose
To confirm LCM module shipihent qu inspection standards, methods and acceptance criteriain order to
control the quality to meet producti customer requirements
LCM ,
2. Scope

[ T 2828.1-2003, it's a genera inspection method of LEVEL . If the customer has

Minor defect: There is some defects, but it doesn’t lead to function defects.
ajor defect: AQL 0.65  Minor defect: AQL 1.5
GB/T 2828.1-2003 LEVEL

AQL 0.65 AQL 15
4. Inspection condition and appearance definition

4.1 Inspection condition
Under the daylight lamp (about 60 cm & brightness is about1000~2000 L ux), a distance from the inspector’s

eyesis about 25+ 5cm, and the eyes gaze is between 45 degrees of the LCD vertical direction and the viewing angle
of angle. About 12s.

M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 8 @
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60cm ( 1000~2000 L ux)
+ 5cm LCD LCD 45 12

@ 45 degree
/j'

4.2 Appearance definition

42.1LCM

» AreaA: active areas, symbols and figures area

» AreaB: VA area/ visua area, (except area A ) around thé active

» AreaC: outside the visual area(where not to be seen aft

Note: there is the appearance defect outside LCM ghodule visual area, b

assembly. It's acceptable.

it doesn't affect product

A
B VA / A LCM
VA
C
LCM
_—
nda
Standard Judgment AQL
1) no display
Function 2) shows abnormal
5.1.1 | defect 3) lack line NG
4) the backlight does not work  flick 0.65
Omit missing components that affect the product
51.2 function NG

25
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black/white spot definition
Yy
A
= (ty) K/
Black/white ik
spot defect < >
n 2 X
displaying
1. black/white spot defect (1)
area Acceptable number
size ( mm A | B C
D=0.1 ignore
0.10<P=<0.15 3
ignore
0.15 <P=0.25 2,
5.1.3
/ D >0.25 0
2. black/white spot defect (11) P
area Acceptable number
size| ( mm A | B C
D=0.3 ignore
0.30 < P=<0.50 5 (spacebetween is
Omm) )
- ignore
0.50 < ®<1.00 3(spacebetween is
50mm)
1.00<d (0]
/
1. black/white line defelt (I)
size ( mm ) Acceptable number
) arca
IL.(length) W (width) A | B C
10 <L 0.03 < 5
W=0.04
. s5.0< 0.04 < 3
Black/white p I=10 W=0.06 )
1 ignorec
line defec t 4 o< 0.06 — >
in L=5.0 W=0.07
displ L=1.0 0.07 < 1
/ W=0.09
514 2. Bllack/white line defect(11)
.. size(mm) Acceptable .
number Minor
I.(length) W (width) A ] ?:;-ca =
20 <T 0.05 < s
W=0.07
10 < L=20 0.07 < 3
W=0.09 ) )
5.0<1L=10 0.09|< 2 renere
W=0.10
L=5.0 0.10 < 1
W=0.15
514 1. dot (LCD)
Blemish &
foreign
M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 10
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matters

Acceptable number

Minor

size(mm) area
A B C
D=0.1 ignhore
0.10 < P=0.15 2
ignore
0.15 < d=0.25 1
025 <d 0
2. blemish on touch panle or between touch panel
ane LCD
Acceptable number
size(mm) AREA
A B C
D=0.1 ignore
0.10 < ®<0.15 1 ignore )
0.15<® 0

3.line LCD/touch panle

' N v

size(mm) Acceptable number
: area
L(length) W (width) A ’ B C
Ignore W=0.02 5]
L<3.0 0.02 < 3
W=0.03
1<2.0 0.03 < 2 ignore
W=0.05
--- W >0.05 Treat with
dot
D4

ect the

5.2.1 White

5.2.2 FPC Gold finger FPC

major/defect, all the appearance defect is the minor defect.

r Coordinateinspection (Sampling befor e shipping)

1) FPC Gold finger defect isless than 1/2 and the number islessthan 3

FPC
2) No short circuit
FPC

12

3) smear and function damaged

FPC

M odule NO.: TF40001A-VO0
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5.2.3 frame
Plane< 0.2 mm

0.20mm,

(S=E=14HTARIT
Glass Voids

DI NTOERIZASEIT Voids on ITS Membrane

¥Y={1/4) =% L
145 (L—Y)

EEUROEA RIS L TEN
.- width)
Y aTRARICHLTEAHE

¥ =5 0
¥ =1.0mm
Z =7

8L, —ILE - a— - E I R
IFTNIEET L. T HERMER S
LSS NTIZRRIREE TS,
Howevar, il musl nol exlend 1o the
seal area. When there are mulliphe

(' perpendicular o X voids, this musl be discussed
ZIEVAOR A RICHL T RS saparataly.
(Z: thick nass )
(3)a—+—f5Et Void at Comer
T X 51.5mm
¥ Z1.5mm
Z: M Ignore

BL.. =Ll a— B - RIEE
LokET S . 2hMORESERYS 1 E
T4

Howewer, it must not extend to the seal
araa. When there ane 2 places, ¥ &1

s Mote 4

e

A BTG RDKIT Progressive Cracks

ETFRETS

Marne are parmitied

Y

5.2.2 display askew

M odule NO.: TF40001A-VO0
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5.2.3 light leak inspection

(>

r fin 7 I'E'.-'l-'-L.g}‘-F':EJﬁ%j'ﬁ’l-:t B 1) T RS H AR A E i 30em,

"I:I’EE l«.al't. a'l.'.i.' H |:.J|e r;.

o | S - d0em

A TR IR, s b A5, MR =3, (-~ >

fify 1, A e
[
[/
[/
L/

14. Precautionsfor using LCD modules
14.1 Handing Precautions
14.1.1 The display panel is made

handling especially on the edges. Pl
dropping it or impact.

14.1.2 If the displ
mouth. If the substan

Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the polarizer. After
products are tested at low temperature they must be warmed up in a container before coming in to contact with room
temperature air.

HB

14.1.51f the display surface becomes contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If it is heavily contaminated, moisten cloth with one of the following solvents

M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 13
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- Isopropyl alcohol
- Ethyl acohol
Do not scrub hard to avoid damaging the display surface.
Do not scrub to use more solvents to avoid damaging the display BL.

- Water
- Ketone
- Aromatic solvents
Wipe off saliva or water drops immediately, contact with water over along
deformation or color fading. Avoid contact with oil and fats.

14.1.8 Ingtal the LCD Module by using the mouti
free of twisting, warping and distortion. In particul

£ Since this module uses a CMOS L Sl, the same careful attention
should be paid to € ecifestati arge as for an ordinary CMOS IC. To prevent destruction of the elements by
static electricity, e fulite in_an optimum work environment.

MOS CMOS

al. Be sure to ground the body when handling the LCD modules.

uired for assembling, such as soldering irons, must be properly grounded Make certain the AC
power source soldering iron does not leak. When using an electric screwdriver to attach LCM, the
screwdriver shodld be of ground potentiality to minimize as much as possible any transmission of electromagnetic
waves produced sparks coming from the commutator of the motor.

- To reduce the amount of static electricity generated, do not conduct assembling and other work under dry
conditions. To reduce the generation of static electricity be careful that the air in the work is not too dry. A relative
humidity of 50%-60% is recommended. As far as possible make the electric potential of your work clothes and that
of the work bench the ground potential.

Module NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 14
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50%-60%
- The LCD moduleis coated with afilm to protect the display surface. Exercise care when peeling off this
protective film since static electricity may be generated.

14.1.13 Since LCM has been assembled and adjusted with a high degree of precision, avoid applying excessive
shocks to the module or making any alterations or modifications to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or change the positiol
components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat ge

- Except for soldering the interface, do not make any alterations or m

- Do not drop, bend or twist the LCM.

14_2 Handling precaution for LCM
14.2.1 LCM s easy to be damaged. Please note below, be caref

14.2.2 Correct handling:
As above picture, please handle with anti-static glo

14.2.3 Incorrect handling:
1 Pleasedon't hold the surface of pand

2 Pleasedon't touch IC di

3 M don't st

4 Please don't operate with sharp stick such as pens.

5 Please don't stretch interface of output, such as FPC cable.

M odule NO.: TF40001A-VO Email: smile. liu@topfoi
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6 Please don't hold the surface of IC.
IC

14.3 Storage Precautions
14.3.1 When storing the LCD modules, the following precaution are necessary.

14.3.1.1 Store them in a sealed polyethylene bag. If properly sealed, there is no need for thedes

14.3.1.2 Store them in adark place. Do not expose to sunlight or fluorescent lig e
between0 and 35 , and keep the relative humidity between 40%RH and 60%RH.
0~35 40%RH

60%RH

14.3.2 Others
14.3.2.1 Liquid crystals solidify under low temperatur perature range) leading to
defective orientation or the generation of air bubbles (black or white)¥Air bubbles may also be generated if the
module is subject to alow temperature.

patterns may remain on the screen as gho
operating status can be regained by su
adversely affect performance reliabili

a slight cgntrast irregularity may also appear. A normal
omestime. It should be noted that this phenomenon does not

in the printed circuit board is used to fix LCM as shown in the picture below. Attend to the following
i ling the LCM.

14.4.1.1 Cover the surface with a transparent protective plate to protect the polarizer and LC cell.
14.4.1.2 When assembling the LCM into other equipment, the spacer to the bit between the LCM and the fitting

plate should have enough height to avoid causing stress to the module surface, refer to the individual
specifications for measurements. The measurement tolerance should be 0.1mm.

? 01
14.4.2 Precaution for assemble the module with BTB connector:
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Please note the position of the head and socket connector position, don’'t assemble or assemble like the
method which the following picture shows

14.4.2 1 Correct handling
SO

14.4.3 Préc;uﬁ on for

soldering the LCM

Mamual soldering Machine drag soldering Machine press soldermgz
FTHE Hlama HLda e
Mo BEoHS 290°C ~350°C. 330%C ~380°C. F00°C ~330%C.
Produet Time : 3-55. Spead @ 4-3 num's, Time : 3-65.
[EER LR i Press: 0.8-1.2Mpa
EoHS 340°C --3T0°C. 350 ~3T0C. SP-IID*{' ~3607C.
Product Time : 3-55. Time : 4-F mny's. Time : 3-85.
B L™ i Press; 0.8-1.2Mpa

14.4.3.1 If soldering flux is used
apply in the case of a0

be sure
l0gen ty
damage

ove any remaining flux after finishing to soldering operation (This does not
flux). It is recommended that you protect the LCD surface with a cover
to flux spatters.

remove the electroluminescent panel from the PC board, be sure the solder has completely melted, the
pad on the PC board could be damaged.

14.4.4 Precautions for Operation :
14.4.4.1 Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust VLCD to show the
best contrast.
(VLCD) VLCD
14.4.4.2 1t is an indispensable condition to drive LCD's within the specified voltage limit since the higher voltage
then the limit cause the shorter LCD life. An electrochemical reaction due to direct current causes LCD's
undesirable deterioration, so that the use of direct current drive should be avoided.

M odule NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 17
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14.4.4.3 Response time will be extremely delayed at lower temperature than the operating temperature range and on
the other hand at higher temperature LCD's show dark color in them. However those phenomena do not mean
malfunction or out of order with LCD's, which will come back in the specified operating temperature.

14.4.4.4 If the display areais pushed hard during operation, the display will become abnormal.However, it will
return to normal if it is turned off and then back on.

14.4.45 A dlight dew depositing on terminals is a cause for electro-chemical reaction resulting in termi
circuit. Usage under the maximum operating temperature, 50%RH or less is required.

14.4.4.6 Input logic voltage before apply analog high voltage such as LCD driving voltage when power on.
analog high voltage before logic voltage when power off the module. Input each, sigfe
positive/negative voltage becomes stable.

14.4.4.7 Please keep the temperature within the specified range for use and . Pol ariZal egradation, bubble
generation or polarizer pedl-off may occur with high temperature and high humidity.

14.4.5 Safety
14.4.5.1 It is recommended to crush damaged or unnecessanyh CDs into pi
solvents such as acetone and ethanol, which should |

ash them off with

14.4.5.2 If any liquid leaks out of a damaged glass ce
with soap and water.

14.4.6 Limited Warranty
Unless agreed between TOPFOISON tom OISON will replace or repair any of its LCD modules

ty

- Broken LCD glass.

14.4.7.1.2 - PCB eyelet is damaged or modified.

14.4.7.1.3 -PCB conductors damaged.

14.4.7.1.4 - Circuit modified in any way, including addition of components.

14.4.7.1.5 - PCB tampered with by grinding, engraving or painting varnish.

14.4.7.1.6 - Soldering to or modifying the bezel in any manner.
Module NO.: TF40001A-VO Email: smile. liu@topfoison.com Page 18
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14.4.7.2 Module repairs will be invoiced to the customer upon mutual agreement. Modules must be returned

with sufficient description of the failures or defects. Any connectors or cable installed by the customer must be
removed completely without damaging the PCB eyelet, conductors and terminals.

15. Prior consult matter

13.1 For TOPFOISON standard products, we keep the right to change material, process ... for improv
product property without prior notice to our customer.

13.2 For OEM products, if any changes are needed which may affect the product property, w
our customer in advance.

OEM
13.3If you have special requirement about reliability condition, please let us know before you'Siart the test on
our samples.

16 Outline Dimension

17. Package
TBD

18. Technical suppé

NO. I'tem Dimension(L*W*H) () Quantity Quantity
1 Tray( ) 350%262*15 1( —-
y 2
2 Inside Carton 40 0 1C ) --
3 | outside Carton 0*330*3 7 1) —-

END( )
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