@ W SR TFRBERAF

Hunan Future Electronics Technology Co. Ltd

Specification for Approval

Product No.: FUT0395Q12H-ZC-A0

Customer

Prepared by Checked by Approved by

OAccept
OReject

Comment:

Customer
Approval

Approved by:

Your confirmation of this specification is very important! It's undoubted this attached specification will be regarded as
your approval once you confirmed our LCM sample. Also, further mass production will subject to this specification .

Address: Block 3, Guide Industrial Area, Yaodu Avenue North, Jianghua County, Hunan Province, P.R. China
Website: http://www.futurelcd.com



http://www.futurelcd.com

@) e 1P KA TRBCA TR A ) FUT0395Q12H-ZC-A0

REVISION RECORD

REV. DESCRIPTION OF REVISION DATE Note

AO First issue 2022-07-22

2/19



@) e AR K AR TRHE IR A )

FUT0395Q12H-ZC-A0

Contents
No. Item Page
1 GENERAL DESCRIPTION 4
2 MODULE OUTLINE DRAWING 5
3 INTERFACE DESCRIPTION 6
4 BACKLIGHT CHARACTERISTICS 7
5 ELECTRICAL CHARACTERISTICS 8
6 OPTICAL CHARACTERISTICS 8~10
7 AC CHARACTERISTICS 11
8 PACKING SPCIFICATION 12
9 RELIABILITY TEST ITEMS 13
10 VISUALS SPECIFICATION 14~15

11

PRECAUTIONS FOR USING LCD MODULES

16~18

3/19




@) e 1 AR FL TR IR

FUT0395Q12H-ZC-A0

1. GENERAL INFORMATION E AR

Item Contents Unit

e ek L::¥ 2

Mggg}ei,s\jife 3.95" inch
tgg %g TFT-LCD /TRANSMISSVIE -
Lég%“g)%eﬁ Normally Black -

N“mbl‘;\r[g Dots 480*RGB*480 Dot

O“t”r;i%r}%?dons 82.90(W)*82.90(H)*3.28(T) mm

A%g’;gi;a 71.86 (H) x 70.18 (V) mm
L&%?g% )‘%,itgf‘ 0.1497 (H) x 0.1462(V) -
Pixel{;ggs;ﬂment RGB-Stripe i
Int;ceﬁrfgc%% %pe RGB i

TO‘%;?%F}%”‘%' With CTP

LCM: All of LCM of material and process measure up to ROHS Europe
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2. MODULE OUTLINE DRAWING =5 4ME B

DESCRIPTION WODIFY BY]  DATE
Customer Approve By 1’ ST DESIGN 77 |2022-07-22
e o [a=) d 1o 1o
| i
| W,
« 777 — == DE \%\ m _H_\I/TWK
MQQO /0000 m PIN| DESC PIN| DESC
« i PCTP=0 35013 — A
- e AT
FPCIETF (&1 /R s Tl
Note: ROHS FPCIEFF ! 8 -
1. Display Modle: 3.95"°  TFT/IPS Do oo
2.Driving Condition: VDD=2. 873. 6V o] o
3.Viewing Direction: ALL 2| ose
4. Operating Temp: -207+70° C DI
Storage Temp: -307+80° C 5| ogo
5.1CD: / A = 1
6. 1C: ST7701S AR r 2 =
7.Backlight: WHITE LED*8 LCM 3307380cd/m2 EE%?ﬁ&WﬁWﬂ%D E ‘ -
8. Unspecified tolerance is 0. 20m Hunen Future Electronies Technology Co [t (- MW | ST M
9. ROHS Request rmc\\,% wmwuw L SHEET: 1  OF 1
i LCM NO. @ FUT0395Q12H DWG NO. : FUT0395Q12H-ZC-A0
IOnAIFIL 27128V TV | DRAYN BY CHECKED BY : APPROVED BY :
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3. INTERFACE DESCRIPTION LCM #:05E X

Pin No. Symbol Function
1 LEDA Power Supply For LED Backlight Anode Input.
2 LEDK1 Power Supply For LED Backlight Cathode Input.
3 LEDK?2 Power Supply For LED Backlight Cathode Input.
4 GND Ground.
5 VDD Supply Voltage 1.8V-2.8V
6 RESET Reset input signal
7 NC NC
8 NC NC
9 SDA serial data input/output bi-direction pin
10 SCL serves as a write signal (as Serial Clock)
1 CS Chip select input signal
12 PCLK Dot clock signal
13 DE data ENABLE input signal
14 VSYNC Frame synchronizing signal
15 HSYNC Line synchronizing signal

16-33 DB0-DB17 data bus.

34 GND Ground.
35 TP_INT TP External interrupt to the host
36 TP_SDA TP Data Signal.
37 TP_SCL TP Clock Signal
38 TP_RST TP External Reset, active low
39 TP_VDD TP Power Supply
40 GND Ground.
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4. BACKLIGHT CHARACTERISTICS  &YtHAS455H
Item Symbol | Condition | Min Typ Max Unit
Forward Voltage VFf [f=40mA 16.6 18.6 20 \%
Uniformity (with L/G) ABp [f=40mA 75 80 - %
Luminance for LCM / [f=40mA 330 350 - cd/m?
Backlight Power WBL | If=40mA | - | TBD | - | mw
Consumption
Backlight Color White
Number of LED 10 PCS
5. ELECTRICAL CHARACTERISTICS Bt S5k
Values ,
ltem Symbol Min. e Max. Unit Remark
Analog Supply VoD 25 | 28 33 |V -
Voltage
Input High Voltage ViH 0.710V - IOV Vv | Digital input pins
Input Low Voltage ViL -0.3 - 0.310V V | Digital input pins
Output High Voltage VoH 0.810V - [e)v] V | Digital input pins
Output High Voltage VoL GND - 0.21I0V | V | Digital input pins
Black
- 5.0 - \Y VDD=2.8V
(Panel+LSI) Mode
Power Consumption | Sleeping ) 100 ) Vv VDD=2.8V
Mode
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6. OPTICAL CHAYACTERISTICS  Jhit

Item Symbol | Condition | Min. Typ. Max. | Unit Note
Measuring with
Transmittance normal polarizer -
T (% 5.0 i — %
(with Polarizer) (%) ” |Reference Only
Base on Vop=4.7V
Transmittance
T (% 144 16.0 — %
(without Polarizer) i ’
Contrast Ratio CR 640 | 800 - = (1)(2)
Response Time TrsTe = 30 40 |msec (1)(3)
©=0
Color Gamut | (%) 55 60 — % C-light
Normal
W, iewi 0.301
White viewing
W, angle 0.327
Ry 0.639
Color Red ™o 0332 (1)(4)
Chromaticity -0.02 +0.02 | — CF glass
(CIE1931) Gy 0.275 C-light
Green 9
Gy 0.546
Bx 0.134
Blue
By 0.128
OL 70 80 25
Hor. o (&)
R 70 80 e ; ;
Viewing Angle CR>10 e | JNRCEISINRG Wi
Gy 70 80 o= normal polarizer -
Ver. Reference Only
Gp 70 80 —
Optima View Direction Free (5)

Note1.Response time is the time required for the display to transition from White to black(Rise
Time,Tr)and from black to white(Decay Time, Tf).For additional information see FIG1.

A& AR A Tr( BRI 5 TRCR BERSTED B9, Tr 48 5o 2 0 8 T Dy 2 60 1 ] 75 2 1)
TF 48 2o 08 [ 5% Dy 7 38 00 1 [T 75 2200 6], 7 AL FIGT,

Note2.contrast Ratio(CR) is defined mathematically by the following formula,For more information see
FIG2.
Contrast Ratio(CR)=Average Surface Luminance with all white pixels/ Average Surface Luminance with
all black pixels
#0220 R LR ARIHE S . 1 FIG2.
S G =R (AT AR EREE (P1, P2, )R BEOmEmn - FYRmRE (P1, P2,......)

Note3.The uniformity in surface luminance(WHITE) is determined by measuring luminance at eath test
position,and then dividing the maximum luminance of all white pixels by minimum luminance of all
white pixels,For more information seeFIG2.

WHITE=Minimum Surface Luminance with all white pixels(P1,P2,........ YMaximum Surface
Luminance with all white pixels(P1,P2,........ )

#VE 3 ERAE R R A EEEE, WK P13 PO M5, SRS ] 9 AN s BE Y B/ IME B AR
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W FIG2.
s E=EOETE FRE=SERME (P1, P2, )AGHEE FRE=EHRE (P1, P2,

Note4.Viewing angle is the angle at which contrast ratio is greater than a specific value.For TFT
module,the specific value of contrast ratio is 10.For monochrome and color STN module,the
specific value of contrast ratio is2.The angles are determined for the horizontal or x axis and the
vertical or y axis with respect to the z axis which is normal to the LCD surface.For more
information see FIG3

FVE A AR R T4 T — MR (I B AT AVE [, X TFT BE, X Eexs s €50 10, X & H 5 CSTN
B, XFECREERREME N 2, WA i (X HD , B4 CY D[R Z 4 (BB LCD R A K%k
FokE S L FIGS.

Note5. Surface luminance is the LCD surface luminance with all white pixels,For more information see
FIG2.

LV=Average Surface Luminance with all white pixels(P1,P2,........ )
FeVE bR LA R A G E N, MR, L FIG2.
Lv="F-¥ R HSE (P1, P2,......)

Note6. CIE(X,Y) Chromaticity is the Center point value.For more information see FIG2.
FBVE 6k FEO A, I X, YR, TR FIG2.

Note7.For Viewing angle and response time testing,the testing date is base on Autronic-Melchers's
ConScope.Series instruments.For contrast ratio,Surface Luminance,Luminance uniformity and
CIE,the testing date is base on CS-2000 photo detector.

BVE T AR A SR, I E 3L T Autronil Melchers's Conoscope %41, Tt HLRE, R, 515
J CIE 4585, WK% T CS-2000 photo detector.

Note8.For TN type TFT transmissive module,Gray scale reverse occurs in the direction of panel viewing
angle.

E 8. TN B TFT 4Xi& 7= &, TEALA 5 [ 2 R AR IR P R %
FIG1. The definition of Response time M i [&] & X

>Tre > T

100%) ey, | pr—
-l | e

Optical
Respons

7%0/0 - ‘. ..... sanaaffe
white black white

Bl e R ) X

FIG2. Measuring method for Contrast ratio,surface luminance,Luminance uniformity,

CIE(X,Y)chromaticity. »tlbE, RERE, HNE, CIE LirRRGE
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5 Points diagram

9 Points diagram

B2 xfEeE, KM, ¥W5E, CIE AbrR ik

FIG3 The definition of viewing angle M A L

Normal
X = 6y = 0°

12 o'clock direction
Oy+ = 90°

________

.x-l-

1C Bonding Pad

FPC

K3 e
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7. AC CHARACTERISTICS

¢ Power Sequence

V{)IJMAX ________ Sl | | easemmseemes 0 T T T T TTT T V{)Il,.\]a’\,\'
Voummn EP_—T_‘X_O_UEUE]‘EI%I] | LP-RX Input High
VII],MIN —————————————————————————————————————————————— VIII,MIN
LP-RX Threshold
VI EMAX e sl i e s o I e e e A e e R e L e e VILM AX
I e e e e g .-yt S e Vllili.‘i
LP-RX Input Low HS-RX — _x ________ Vs
HY-RX Common
Vf)L,MA-\' Input Range Mode \J f Ve )
_l ;-}§ Fh:,‘:tT‘:“,- Input Ri‘l.ngC' _______ —_— CMRXDCMIN
GND e s — N
V{)I.,MIN VII.I]S
Low Power Low Power High Speed
Transmitter Receiver Receiver
VDDI=1.8 VDD=2.8 AGND=DGND=0V, Ta=25°C
Specification
Parameter Symbol Unit
MIN TYP MAX
Operation Voltage for MIPI Receiver
Low power mode operating voltage VLPH 1.1 1.2 1.3 Vv
MIPI Characteristics for High Speed Receiver
Single-ended input low voltage ViLws -40 - - mV
Single-ended input high voltage V Inks - - 460 mV
Common-mode voltage VCMRXDC 70 - 330 mV
Differential input impedance ZiD 80 100 125 ohm
MIPI Characteristics for Low Power Mode
Pad signal voltage range Vi -50 - 1350 mV
Logic 0 input threshold Vi 0- - 550 mvV
Logic 1 input threshold ViH 880 - 1350 mvV
Output low level Vol -50 - 50 mvV
Output high level VoH 1.1 1.2 1.3 Y
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€ Timing Characteristics

la T I -_I | T YNCH
P |
: Vil 1l Vin
HSYNC | o ¥
VSYNC ViL L IL .
' It '
|
(L)
ENABLE >¢Vm |1 Vn§§<
A [ 1Y
] Tt 0 | el |
by Tz | |
I PWDI *‘Lj‘%ﬁ PWDH »
|
|
| k
DOTCLK Vn-l : v ‘]|Zlé Vm : Vm
| Ve o |
|
I 3 . )
"~ HE o "
1|l I
T le Tonu »
< L)
Data Bus Vin Write Data Vin | §<
Write | L'
1
Figure 3 RGB Interface Timing Characteristics
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 C
Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC,
Tswncs VSYNC, HSYNC Setup Time 5 - ns
VSYNC
Tens Enable Setup Time 5 - ns
ENABLE
Tenw Enable Hold Time 5 - ns
PWDH DOTCLK High-level Pulse Width 15 - ns
PWDL DOTCLK Low-level Pulse Width 15 - ns
DOTCLK
Teveo DOTCLK Cycle Time 33 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 15 ns
Tros PD Data Setup Time 5 - ns
DB
TeoH PD Data Hold Time 5 - ns

Table 6 18/16 Bits RGB Interface Timing Characteristics

NOTE :This section is only for reference,Details please refer to the IC specification.
BV AT UESE MG B1E S5 1C .
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8. PACKING SPCIFICATION 38k

LM Crepe Paper Tope

1. Bend FPC ond Light bor wire 1o LCM
bockside,

2. Fiz wilh crepe poper lope |

3. Put LCM  into A/S BAG .

Corrugoted Hor

Bar

Carrugoted
paper

DUST- PROZF—BAG
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difference)

9. RELIABILITY TEST ITEMS A SRR B
Test Item Test Conditions Test Time | Notes
High tem;‘gguir?ﬁOperatlon 70+2°C 120H .
Low temperature Operation .
(IR T AE -20+2°C 120H -
High Temperature Storage .
i 80+2°C 120H --
Low Temperature Storage .
(IR 7 1 -30+2°C 120H -
Humidity Test ‘ o 0
5 ey 7 60+£2°C / 90% = 5%RH 120H -
Non
Thermal Shock Test -20°C(30min) — 25°C5min) 10 cycles |operation
i — +70°C(30min) state
Sweep for 1 min at 10~55~10HZ
. Non
Vibration Test(Packing) ~|[AmPlitude: 0.75mm operation
A CEFED Test direction: X,Y,Z axis state
Duration 15min/each axis
One angle , three edges and six Non
ST sides. operation
Drop test £l 75cm above the ground(no weight state

Static Electricity
i EEL U

Contact=+4KYV, class B
Air=28KYV, class B
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10. VISUALS SPECIFICATION #FARA& L& A7 v :

1. Customer identified anomalies not defined within this inspection standard shall be
reviewed by Future, and an additional standard shall be determined by mutual
consent.

2. This inspection standard about the image quality shall be applied to any defect within the
effective viewing area and shall not be applicable to outside of the area.

General 3. Inspection conditions
Luminance ;500 Lux min.
Inspection distance : 300 mm.
Temperature . 2515°C
Direction . Directly above
The dot is constantly “on” when power applied to the
LCD, even when all “Black” data sent to the screen.
Inspection tool: 5% Transparency neutral density
. filter.Count dot: If the dot is visible through the filter.
Bright dot Don’t count dot: If the dot is not visible through the filter.
defect
R|G|B|R|G|B|R|G| B
RI|G|BIR|G|EB|R|G| B
|:| dot defect
Dotdefect R|G|B|R|G|B|R|G| B
The dot is constantly “off” when power applied to the
Black dot defect LCD, even when all “White” data sent to the screen.
Adjacent dot defect is defined as two or more bright dot
defects or black dot defects.
Adjacent dot i il e I ] Bl
RIGIEB|IR|GB|R|G|E
|:| dot defect
RIG|EB|R|G)B|R|G|E
Definition Bubble ,scratch
. of . (foreign Particle | Visible operating (all pixels “Black” or “White”) and non
mspectlon External polarizer, Cell, | operating.
item inspection Backlight)
P_«ppeara_nce Does not satisfy the value at the spec.
inspection
Others LED wires ngaged to the LED wires, connector, pin, functional
failure or appearance failure.
Definition of circle Definition of linear size Definition Area 1/O
AR
Definition d =+ B
of Size Plude-  1n —1/4 [+
1/4
172
A IArea
1_# Q Area
Claf_smca- Ins_pectlon Judgment Standard
ion item
Area I o]
Bright dots(Note: Visible under ND5%)
Defect (in Dot defect D<0.15mm: No count N<0 N<2
LCD glass) D>0.15mm: acceptable: 2
Dark dots (0.15mm<D<0.3mm), D>0.3mm N<3
Not allowable -
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Bright dot-2 Adjacent N<1
Dark dot-2 Adjacent N<1
Dark or bright dots-3 and more adjacent N<0
Total bright and dark dots N<5
Minimum distance between bright dots 5mm
Minimum distance between dark dots 5mm
Minimum distance between bright and dark 5mm

dots

Other

Size (mm)

Acceptable number

White d=<0.2

Neglected

dot ,dark 0.2mm<D=<0.3mm

N<4

dot (circle) 0.3mm<D<0.4mm

N<2

D>0.4mm

Not allowable

Visual
defect

Foreign
partial

Circular foreign material: dark/bright
spot

Visible under ND5%
1:D<0.2mm:No count
2:0.15mm<D=<0.3mm,N<4
3:D>0.3mm:Not allowable

Linear foreign material:
bright or dark line

Invisible under ND5%
0.1Tmm<W=0.3mm,
0.3mm<L<1.5mm,N<4

Visible under ND5%
0.05mm=w=0.1mm,
0.3mm=L=<0.7mm,N=<4

Polarizer

Linear scratch

1:BM:No Count

2:Pixel area
0.05mm=sw=<0.2mm,
1.0mm=L<5.0mm,N<4

Bubble peeling

1:BM:No Count
2:Pixel area
0.15mm=D<0.3mm,N<4

Mura & leak

ND5%
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11. PRECAUTIONS FOR USING LCD MODULES #&4H{# FHx BB

1. Handing precautions = EF 5
1.1 The display panel is made of glass and polarizer.As glass is fragile.lt tends to
become or chipped during handing especially on the edges.Please avoid dropping
or jarring.Do not subject it to a mechanical shock by dropping it or impact.
TR BE A AV G A T B RN, (AR R A 2 X, R 1Rk R
B, ABEHUAEE .

1.2 Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.Do not touch the display with bare hands,This will
stain the display area and degraded insulation between terminals(some cosmetics
are determined to the polarizer)

HMEINL KR )5 R R BGER IR AL, AW gl G, ANEHFREMERRE, R
I S s X AP 1 L A a2 e J . (— S8R ULE G R gD
1.3 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.Do not touch,push or rub the exposed
polarizers with anything harder than an HB pencil lead(glass,tweezers,etc)Do not
put or attach anything on The display area to avoid leaving marks on it. 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
container before coming in to contact with room temperature air.
T 7 W s A B IR P T R RO R e B G s, N0 R, T2 IR KT HB
BB R (B, BLT5F) R, S OB AR Ee 06 Fr s AN SEICE BORS A AE B R X5
DA B TR, VA RELE R A SR 2 R BRI O e, P AR RIR TR e, BEIRS
AR BT AHE 2 # N TR

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

i TR s ek, BERTEEREM, IR ORISR HIAC TR, AR R, AR E R, Rt
Py, AT HE A LB 45 r) 5 AR A I R R

2. Handing precaution for LCM #EE/EHTE
2.1 LCM is easy to be damaged.Please note below and be careful for handing.

T AR R 2R G BN, BT R DR IR N R
2.2 Correct handing 1E##{F

" As above picture,Please handle with anti-static glovers around LCM edges.
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B L E R, ERYFETE, JFEBUL%.
2.3 Incorrect handing 4%i2#:/E

X

Please don't stack LCM Please don't hold the surface of panel

AEHERR R E AL i THANEL A AR N 3R T

X X

Please don't hold the surface of IC Please don't operate with sharp stick such as pens
HAETE IC MK THAN R RBL R ERE, Bl 2R

2.4 Input logic voltage before apply analog high voltage such as LCD driving voltage when
power on.Remove analog high voltage before logic when power off the module.Input
each signal after the positive/negative voltage becomes stable.

JEHLRS, )T @i, MEalEBilE g, MBRERS . KL, el e R, HoGE
WAL, 1B IEERE e IR S
2.5 If the LCD modules have been operating for a long time showing the same display
pattens,the display patterns may remain on the screen as ghost images and a slight
contrast irregularity may also appear.A normal operating status can be regained by
suspending use for some time.lt should be noted that this phenomenon does not
adversely affect performance reliability.
P SRRt S s A N 8] A T [F) — A ROR B R, b o RS, o IR R HL A,
{5 1B A — B TA) JE AT R R B EHOIRAS, IR R AN 7™ B RS e 1tk RE W] S
2.6 Please keep the temperature within the specified range for use and
storage.Polarization degradation,bubble generation or polarizer peel-off may occur
with high temperature and high humidity.
BEOAE B E A iR YE A, &l i T e 2 SR IR AR AL, 0L, il v il v 45 1) .

3. Storage Precautions 7 EER
3.1 When storing the LCD modules,the following precaution are necessary.
TR B R AR AR R LR L
3.2 Store them in sealed polyethylene bag.If properly sealed,there is no need for the
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desiccant.
EHIR QIR B AR E,, WG, AT E 7.

3.3 Store them in a dark place.Do not expose to sunlight or fluorescent light,keep the
temperature between0~35°C,and keep the relative humidity between40 % RH and
60% RH.

WEOGIRAE, W BB RIDEBGOUTS, RFFIREAE 0~35°C 2 [a], {REFAEXSIREZLE 40%
RH 1 60%RH 2 [a].

3.4 The polarizer surface should not come in contact with any other objects(We advise
you store them in the anti-static electricity container in which they were shipped).
i P 22 THIEE S b HoAm ) ot R T BRI B s e b))

4. Transportation Precautions z#i:&EEmW

4.1 During shipment,pleas handle with care.The packaging bag can not be broken,step
on trap.Packing Carton layer height can not be over two meters .

PR RERERIN, AR ORREE, BE, FEASEmEAREL K.

4.2 The transportation process should pay attention to the waterproof and
moisture-proof measures.Product can not be watering.Ethylene sealed bags can
not be unsealed.
sk AR EE A DK A b, 2 R ASBEWROK, P O AR A AT R
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