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1. GENERAL INFORMATION ZEA#iR
Item Contents Unit
mH M2 <K iy
Mgég%sﬂife 2.0" inch
II__CC:)B %g TFT-LCD /TRANSMISSVIE i
Lég%“g)%eﬁ Normally Black -
N”mbg[g Dots 320*RGB*240 Dot
O“t"r;i%r)%zﬂdons 46.10(W)*40.96(H)*2.53(T) mm
A%';’;gi;a 40.80 (H) x 30.60(V) mm
L&%?g% )‘%,"gf‘ 42.5(H) x 127.5 (V) um
Pixel{;ggs;ﬂment RGB-Stripe )
Int;ceﬁrfgc%% %pe SP )
To%zgﬁl}a?nel without

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

REV DESCRIPTION MODIFY BY DATE
Customer Approve By A0 1’ ST DESIGN MZJ | 2022-11-08
Pin Symbol
1 |GND
2 A
3 |IK
4 |RESET
5 | RS
ity SE T SR
= m 40.80(A%) =265 1.40 7 Wﬁuh
M ) W PULL TAPE ) /\@@
% wwom.mom*m»o W 7 9 | CS
| | 10 | GND
W\Ww\ __VIEWING v,mmojoz“
ﬂmw ALL
£2 % |
ﬂ f
i
Lﬁ\cvuwo.om
Ae iﬁ oK
I
3.2V 60mA
LED CIRCUIT DIAGRAM
Note: EOI@
1.Display Modle: 2.0 TFT/IPS
2.Driving Condition: VDD=2.8-3.3V
3.Viewing Direction: ALL
4.0perating Temp: —20~+70°C
Storage Temp: —30~+80°C R . N — @|m CD
5D [ e A LR TR RAA
7 Backlight: WHITE LED*3 : UNIT: MM SIZE: M
L BoCKIonY: i roreronce is £0 porm funan Future Electronies Technology Co. Ld S o
9.ROHS Request
LCM NO. : FuT0200QV35B DWG NO. : FUT0200QV35B-LCM-AO

DRAWN BY :

CHECKED BY :

APPROVED BY :
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3. INTERFACE DESCRIPTION LCM E0OE X
Pin No. Symbol Function
1 GND Ground.
2 A Power Supply For LED Backlight Anode Input.
3 K1 Power Supply For LED Backlight Cathode Input.
4 RESET This signal will reset the device.
5 RS Data/Command Selection pin.
6 MOSI(SDA) SPI interface input/output pin.
7 SCL serial interface clock.
8 VCC Power supply 2.4~3.3V.
9 CS Chip selection pin.
10 GND Ground.
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4. BACKLIGHT CHARACTERISTICS BB R5E

Item Symbol | Condition | Min Typ Max Unit

Forward Voltage VFf [f=60mA - 3.2 - \%
Uniformity (with L/G) ABp [f=60mA 80 - - %
Luminance for LCM / [f=60mA - TBD - cd/m?

Backlight Power WBL | If=60mA | - | 192 | - | mw

Consumption
Backlight Color White
Number of LED 3 PCS

5. ELECTRICAL CHARACTERISTICS M S4%4:

Values ,
ltem Symbol Min. T Max. Unit Remark
Analog Supply Ve 24 |275| 36 |V i
Voltage
Input High Voltage VIH 0.7vDDI - VDDI Vv | Digital input pins
Input Low Voltage ViL GND - 0.3vDDI | V | Digital input pins
Output High Voltage VoH 0.8vDDI - VDDI V | Digital input pins
Output Low Voltage VoL GND - 0.2vDDI | V | Digital input pins
Black
- 6.0 - A Vce=2.8V
(Panel+LSI) Mode m e
Power Consumption | Sleeping ) 0.01 i mA Vee=2.8V
Mode 5
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6. OPTICAL CHAYACTERISTICS  Jt2EfetE

Parameter Symbol|Condition| Min. | Typ. | Max. | Unit | Remark
o3 70 80 . Deg.
. Horizontal
Vigwing 09 70 | 80 - | Deg.
Angle CR>10 Notel
12 70 80 - Deg.
frange Vertical
06 70 80 - Deg.
Contrast ratio CR 0O =0° 1000 | 1500 = Note2
Transmittance Tr 434 5.1 % Note3
Color Gamut CG 55 60 %
Rx 0.618 | 0.638 | 0.658
Red
0.318 | 0.338 | 0.358
i . Note4
Reproduction Gx 0276 | 0.2% | 0.326 (Based
Green @=0°
of color Gy 0.555 | 0.575 | 0.595 onC
Bx 0117 | 0137 | 0.157 Light)
Blue
By 0.104 | 0.124 | 0.144
Wx 0.298 | 0.318 | 0.338
White Chromaticity ©=0°
Wy 0.321 | 0.341 | 0.361
Response Time Ta= 25°C
. 5 T +T¢ 30 40 ms | Note 5
(Rising + Falling) & =ie

Note1.Response time is the time required for the display to transition from Wite 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 28 60 8 T e Dy 8 60 1 ] 75 2 [A],
TF 48 2o O T % Dy .7 38 00 18 [ 75 22000 6], 9 AL FIGH,

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
# 2 0 R MU T A E S, 1 FIG2.
XF L =R U T PR S (P1, P2, )RR B R T (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
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Luminance with all white pixels(P1,P2,........ )
%0 3R Bon A E Ry, W P12 PO B E, ARG R 9 AN 5555 ) s/ B DA R AH
L FIG2.

B =t N REER/ME (P1, P2,......) A GEE FRASZERKE (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

o UE AR B RER T8 T — MR (B N AT ALE R, X TFT B, X BTS2 460 10, X B CSTN
B, XPECRERFEME DY 2, Pl R (XD, B Y B [ Z 8 (FEES LCD KRI85k
FRE S, PRI 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,........ )
1 BRI AL AL Won At m i, W72 B, T FIG2.
Lv="F-¥ &= (P1, P2,......)

Note6. CIE(X,Y) Chromaticity is the Center point value.For more information see FIG2.
B/ 6k L AL K X, Y 1E, TEI 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.

VE 7 AR A A RN TR, IR EYE T Autronil Melchers's Conoscope #%1), TxfELEE, R R, $H15)
J CIE 485, K% T CS-2000 photo detector.

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

%VE 8 TN B TFT 45iE = dh, TR 7 ) 2 R A IR I %
FIG1. The definition of Response time M i [&] & X

>Tre > T

100% & D R F

90% ¥

Optical
Response

19| .- ssucllicl
white black white

Bl e B T X

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

CIE(X,Y)chromaticity. *tLfE, RERE, HNE, CIE AT E
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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

. Specification ) Related
Parameter Symbol Condition Unit
MIN. | TYP | MAX Pins
Power & Operation Voltage
Operating
System Voltage VDD 2.4 2.75 3.6 Y
voltage
/0 Supply
Interface Operation Voltage VDDI 1.65 1.8 3.6 v
\oltage
Gate Driver High Voltage VGH 122 14.97 V'l MNote 4
Gate Driver Low Voltage VGL -12.5 -7.16 v
Gate Driver Supply Voltage | VGH-VGL | 19.36 27.47 v Note 5
Input / Output
Logic-High Input Voltage VIH 0.7vDDI VDDI V' Note 1
Logic-Low Input Voltage VIL VSS 0.3vDDI v Note 1
Logic-High Output Voltage VOH I0H = -1.0mA 0.8VDDI VDDl A Note 1
Logic-Low Output Voltage VOL IOL= +1.0mA WSS 0.2vDDI W Note 1
Logic-High Input Current IH VIN = VDDI 1 uA Note 1
Logic-Low Input Current L VIN = VSS -1 uA Mote 1
Input Leakage Current L IOH = -1.0mA -0.1 +0.1 uA Note 1
VCOM Voltage
VCOM amplitude VCOM | | vss | | v |
Source Driver
Source Output Range Vsout VAN VAP vV
Gamma Reference
VAP 4.45 6.4 v Mote 6
Voltage(Positive)
Gamma Reference
VAN -4.6 -265 A"
Voltage(Megative)
Below with 99%
Source Output Settling Time Tr . 20 us Mote 2
precision
Output Offset Voltage VOFFSET 35 mv Note 3

Table 2 Basic DC Characteristics
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€ Timing Characteristics

CSX
SCL
SDA
DICX
TN
DOUT d " ™
lﬁ Vi 74
Figure S 4-line serial Interface Timing Characteristics
VDDI=1.65 to 3.6V, VDD=2.4 to 3.6V. AGND=DGND=0V, Ta=25
Signal Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsee Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tsevew Serial clock cycle (Write) 66 ns
-write command & data
Tanw SCL “H” pulse width (Write) 15 ns
ram
o Taw SCL “L" pulse width (Write) 15 ns
Tscver Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL “H” pulse width (Read) 60 ns
ram
Tar SCL “L" pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/ICX
TocH D/CX hold time 10 ns
SDA Teps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
Tace Access time 10 50 ns | For maximum CL=30pF
DOUT o
Ton Output disable time 15 50 ns For minimum CL=8pF

Table 6 4-line serial Interface Characteristics

NOTE :This section is only for reference,Details please refer to the IC specification.
B ANUESE FEAE BIE S5 1C Bk 1.
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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 . e
3. Inspection conditions
Luminance 500 Lux min.
Inspection distance : 300 mm.
Temperature 25+5°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
RI|G|B|R|G|B|R|G E!I
RIG|BIR|G|B|R]|S| B
|:| dot defect
Dot defect i I i I i e 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.
Definiti Adjacent dot i i) e i o o e
eflnltlon RIG|EB|R]|S|EB|R|G|E
of |:| dot defect
inspection RIG|B|R|G)B|R|G|B
item Bubble ,scratch
(foreign Particle | Visible operating (all pixels “Black” or “White”) and non
External polarizer, Cell, | operating.
inspection Backlight)
A:ppeara_nce Does not satisfy the value at the spec.
inspection
Others LED wires ngaged to the LED \{vires, connector, pin, functional
failure or appearance failure.
Definition of circle Definition of linear size Definition Area 1/O
- Pl 1 —l1/4 |+
3 /4
Definition L T
of Size 4 L \I, 112
F—P 1_% IArea —
d=(a+b)2 T
Claismca- Inspectlon Judgment Standard
ion item
Area [ 0]
Bright dots(Note: Visible under ND5%)
D<0.15mm: No count N<0 N<2
D>0.15mm: acceptable: 2
Dark dots (0.15mm<D<0.3mm), D>0.3mm N<3
Defect (in Dot defect Not allowable B
LCD glass) 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
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Minimum distance between bright and dark 5mm
dots
Size (mm) Acceptable number
White d<0.2 Neglected
Other dot ,dark 0.2mm<D<0.3mm N<4
dot (circle) 0.3mm<D<0.4mm N<2
D>0.4mm Not allowable
Visible under ND5%
Circular foreign material: dark/bright 1:D<0.2mm:No count
spot 2:0.15mm<D<0.3mm,N<4
3:D>0.3mm:Not allowable
. Invisible under ND5%
F:;ft'lg:' 0.1mm<W<0.3mm,
. . . 0.3mm<L<1.5mm,N<4
Linear foreign material:
Visual bright or dark line Visible under ND5%
defect 0.05mm=sw=<0.1mm,
0.3mm=L<0.7mm,N<4
1:BM:No Count
Linear scratch 2:Pixel area
0.05mm=sw=<0.2mm,
Polarizer 1.0mm<L<5.0mm,N<4
1:BM:No Count
Bubble peeling 2:Pixel area
0.15mm=<D<0.3mm,N<4
Mura & leak ND5%
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11. PRECAUTIONS FOR USING LCD MODULES #&4H{# FHxEE

1. Handing precautions i EM
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.
SR B B AL, T B NE R, AR T AR R I X, 1R Rk EE
3, ABEHURLRE .

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)

BN KI R 1S SR PRERE R AL, S5l O RN, NEHFEMERE, KR
JE S o XA 1~ 2 TR 4825 68 70, (2842 Bl v g D
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.
7% i VA S A AR TR ST T ) A O F  BME B, 1RO R E, B BRI R T HB
HEEC R (IS, 875 B, 1R R AR R I Fr AN SRS B A (A E 7R [X R
UG TR, AR R N S R S A BRI RO, AR IR S, 5 ERA
A T AHE 2 F 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.

TR sk, SRR, JRMORIS AT ISR, AR, I RALE E R, At
TR, AT BE BRI FR BT e 5 AR AR ) BRI

2. Handing precaution for LCM 5 #/EHTE
2.1 LCM is easy to be damaged.Please note below and be careful for handing.

T em R HR 2R Gy A, B R AT AN ORI
2.2 Correct handing 1E#f#1E

~ As above picture,Please handle with anti-static glovers around LCM edges.

B LmmE R, HEEERTE, JFERL%.
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2.3 Incorrect handing 4%i2#:/E

X

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

AEHERR R E A i AN EL A AR N R

X X

Please don't hold the surface of IC Please don't operate with sharp stick such as pens
EAEEE IC MK THAE R R R ERE, Bl ZER

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.

JEHLES, )T @, MEalEBilE g, MBI RERA . KL, el e R, HoE
S, 1B IEEERE 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.
A0 SRR it S s B A N 8] A T [F) — N BRI R, b s LRSS, o IR R B AN,
{5 1B A — B TR) JE AT R R B R HOIRAS, IR R AN 7™ B R 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 i YE N AR, &l i T e 2 SR IR AR A, UL, Aol v il v 45 1) fL.

3. Storage Precautions 7 EER
3.1 When storing the LCD modules,the following precaution are necessary.
TR R AR R LR LA
3.2 Store them in sealed polyethylene bag.If properly sealed,there is no need for the
desiccant.
R QIR B4R E, WRERGY, AT,
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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.

WEGIRAE, W BB RIDEBGOUTN, RFFIREEAE 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 Fr 22 THIEE S b HoAm ) ot R BUAF TBE BRI B s il 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, WE, 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.
ik AR EE A DK i, 7 R ASBEWROK, P O AR A AT R
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