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1. General Specifications
Item T B Contents N & Unit BA7]
Size R+F 4.3°TFT inch
N
LCM Dimension
105.42(W)*67.07(H)*3.0(D
L CM Ko (W)*67.07(H)*3.0(D) mm
LCD Active Area
. 95.04*53.86
LCD &R mn
Number of Dots pixel 14
" 480*RGB*272
A =
LCD Type :
LCD Fi2 a-Si TFT
Viewing Direction
. ALL O'CLOCK
W& T3 7]
Driver IC
B NV3041
IC 3Xz))
Interface Type
b 1 270 MCU/SPI
ting T
Opera njgh :eErInperature 90°C~70°C
BATIRE
Storage Temperature . .
byt s -30°C~80°C
RERITE
Backlight Type
=30 VRN S, I 7 LED
IR i
Weight TBD g
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A 480 (RGB) X272 DOTS . i
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PLAb
. 0.3+0.03 S JEEET=0. 3mm
A > K
1. LCD TYPE : BOE-IPS—4.3" TFT
IMO SPI4W | IM2 DB8-DB15 2 DRIVER IC - NV304 7
Hmmwmﬁ 0 m N - 3. VIEING DIRECTION - ALL 0’CLOCK
0 4. BACKLIGHT: WHITE LED 7 CHIPS Parallel TOLERANCE SCALE | N.T.S - .
. . Nz =] N I\ =
P L L 5. OPERATION TEMP : ~20°C~70°C X = oIS | RN 7 B AR ML R PR~ 7]
3SPL2 6. STORAGE TEMP : ~30°C~80°C P arenial T orc DATE " 0TI I100
/. CENERAL TOLERANCE: £0.2 — +1° DRG BY TITLE: 480 (RGB) X272 DOTS
8. Connector : FH19—40S—05SH(51) — oD E—
9. * IS IMPORTANT DIMENSION @ m VT - —

A

HX DISPLAY

2. Mechanical Drawing

WLk &1 4%
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3. Pin Assignments

ElL AL

Pin No. Symbol Description
1 XL TOUCH PLANE PIN
2 YU TOUCH PLANE PIN
3 XR TOUCH PLANE PIN
4 YD TOUCH PLANE PIN
5 GND Ground for digital circuits.
6 IOVCC Power supply for logic interface
7 VCI Power supply for digital interface
3 TE Tearing effect signal is used to s_y_nchronize MCU to frame memory

writing.
9 CS Chip selection pin
Display data/command selection pin in parallel interface.Display
10 DCX/A0 ) s : 7
data/command selection pin in 4-line serial interface
1 WR/SCL Write enable in MCU paral_lel interface.. This pin is used to be serial
interface clock.
12 RD Read enable in 8080 MCU parallel interface.
13 SDA The data is latched on the rising edge of the SCL signal.
14 NC NC
15 RESET This signal will reset thg Qeyige and it must be applied to properly
initialize the chip.

16 GND Ground for digital circuits.
17 DBO MCU parallel interface data bus..
18 DBI1 MCU parallel interface data bus..
19 DB2 MCU parallel interface data bus..
20 DB3 MCU parallel interface data bus..
21 DB4 MCU parallel interface data bus..
22 DBS5 MCU parallel interface data bus..
23 DB6 MCU parallel interface data bus..
24 DB7 MCU parallel interface data bus..
25 DBS MCU parallel interface data bus..
26 DB9 MCU parallel interface data bus..
27 DB10 MCU parallel interface data bus..
28 DBI1 MCU parallel interface data bus..
29 DB12 MCU parallel interface data bus..
30 DB13 MCU parallel interface data bus..
31 DB14 MCU parallel interface data bus..
32 DBI15 MCU parallel interface data bus..
33 A LED BACKLIGHT(ANODE)
34 K LED BACKLIGHT(CATHODE)
35 K LED BACKLIGHT(CATHODE)
36 K LED BACKLIGHT(CATHODE)
37 GND Ground for digital circuits.
38 IMO MCU interface mode select.
39 SPI4W SPI interface mode select.
40 M2 MCU interface mode select.
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4. Electrical Specification
HLAURRE

4.1. DC Characteristics
DC ik

Page. 4/16

Item

Symbol

Min

Typ.

Max

Unit

TFT gate on voltage

TFT #iHk538 f

VGH

16

TFT gate off voltage

TFT Hi ik A3 i s

VGL

-11

TFT common electrode Voltage

TFT AFLHEHLHEE

Vcom

4.2. Typical Operation Conditions

PHIBAT AT

Item

Symbol

Min.

Typ.

Max.

Unit

Analog Supply Voltage
AL R U L s

VCI

3.3

Digital Supply Voltage
ey B

VDD

3.3

I/O Supply Voltage
/O B HLE

I0VCC

1.8

33

Input High Voltage
PN YA

VIH

0.8*I0VCC

I0VCC

Input Low Voltage

TP (I NN

VIL

0.2*I0VCC

Output High Voltage

i e R

VOH

0.8*I0VCC

Output Low Voltage

it A L

VOL

0.2*I0VCC
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4.3. Backlight Circuit Characteristics
HOCIR A BRI
Item Jji H Symbol 5 E Min. Typ. Max. Unit
LED Current i LED IB - 140 - mA
LED Voltage H /5 LED \%i 2.8 3.0 3.3 \%
Brightness /% of LCM LCM L 300 cd/m2
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4.4. Power on/off Sequence
b R

Power On Sequence

1 1 Frums | 1 Frame [ 1 Framae I 2 Frams

1 Frame

Page. 6/16

I 1 I ]

VCIVCIPIONGCG . :
_’.Iél T1

e

o f—

VSYNC __Inr_ J U u o uou

LI

U

L[

b B N B W WM M W

VGL — =

Source output | Outpur=0V | Blank Normal |
VCOM | Ourpur=0\ I
VLED Py
Description Mm. Time
TO Determined by the externmal power
T Time from stable VDD, VDDI, PVDD set-up to the first VSYNC T1=0
T2 Time from AVDD=0V to AVDD=3.3V T2=TD
T3 Time from AVDD=33V o AVDD=6.0V T3=T1+ (1 *Frame)
T4 Time from stable VDD, VDDI, PVDD set-up to DISP asserted T4=0
TS5 Time from VGH=0WV to VGH=3.3V T5=T0
Power Off Sequence
1 1 Frame 1 2 Framse 1 2 Frame |
! ! 1 l p/d
' : : 7 o
rin : ' : r/a :
VSYNC LI U L| L| LI L] 4
- [EE HE T E I T
VGL £ Y
AVDD : \
AVCL £ ,/,—
VGH \;'
Source output I Normal 1 Blank I Ouatput=0% I
vcon | _: Outpur=0V |

VLED \
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4.5. Timing for MCU/SPI Interface

MCU/SPI B2} JF
Parallel MCU 16/9/8-bit BUS

- X x

t,-‘ .
— o P = et
o N 4 S
: : . L : f
5 tresttronte Lt | L
: [ -~ M %
D{Eﬂl ‘l-:-nm""‘l‘-:nmrl'-ui

Mide: Liric hagh and low evels are speci Bed &3 30%% and W% ol IO OC Gor Inpal saoreals.

Table 16.3.1 AC charscterigics of parallel MOLU W n ssynchronous mode

Signal Symbaol Parameier MIN | MAX | LINIT Des cription
TANT Address Setup Tmme 4] ns
e fddress Hold 1
. . Auddres old Tiome
TH.A'T (WY 10 ini]
TCHW S HT Pulse Width 4] ns
TCS [ h||':| Select Setup 10 s
1 e WA )
. _— Chip Sclect Setup Tome =
CSX Wl (Read 1D) + e
. - Chip Sckect Setup Time s=
I'RCSFM {RBecad FM) 155 TS
R Chip Select Want Time
I'CSE 10
(W/R) -
TWwWC Write Cycle [ s
WERX TWERH Control Pulse H Duration 25 s
TWERL Control Pulse L Dumtion 25 s
TROC Read Cyelef [Dy) 160 ns
Rl ' When BEead 11y
TRDH Control Pulse H 0 s

Druraton 1K)

Control Pulse L

TRIXL. 45
Dwuration] [[Y) i
. . . When Read From
o . 5
ITELCFM Read Cyele{Fh ) 450 = Framc Mcmory
RI¥X . Control Pulse H
IELYHEFM Durationi FM) Gl ns
. Control Pulse L
I'EIYLFM 155
Duration] FM) =
TS [Data Setup T ome 10 s
TIDH'T Crata Hold Time 10 ns v N
D[17:0] [— - - ——— CLrzoe=30pF
I'ELACT Fead Access Tomal [LY) 40 ini] C o= BpF
TEATEFM Head Access Tome{ Fh) 0 ini]
TODH Chutput [Dhsable Tome 20 B0 s
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SPI1 3-Wire Interface

CSX Vi = .
Vi .
L ts te ;13 - teen 5
SCL T
SDA
(DIN)
SDA <Faee. 5 -
(DOUT) “Vm N
Table 17.3.2.1: 3-pin Serial Interface Characteristics
Signal Symbol Parameter MIN | MAX | UNIT Description
TCSS Chip Se!ect Setup 10 -
Time
CSX TCSH Chap Se_lect Hold 30 s
Time
. Chip Select “H™ .
TCHW Pulse Width 30 ns
Serial Clock
TSCYCW Cycle(Write) 66 ns
% S”L™"H™ Pulse i
TSHW W idth(Write) 15 ns
SCL x S”L™L* Pulse X
TSLW W idth(Write) 15 ns
Serial Clock i
TSCYCR Cycle(Read) 150 ns
TSHR S”L™H™ Pulse 60 ns
Signal Syvmbaol Parameter MIN | MAN [ LINIT Description
Width{Read)
- S”L™ L™ Pulse }
LR Width(Read) B0 s
TSDS Data Setup Time 15 ns
SDA(DIN) TSDH Drata llv.-ld_’_l':mc 5 : ns
ADOUT) TACC Access Time 5 50 ns CLmax—30pF
TOM {'J-Llr_pm__ Disable 10 s CLmin=8pF
Time

MNote 1: IOWVOC=1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=GND=0V. Ta=-30 to 70T (to +85C no damage)
Mote 2: The mput signal rise time and fall nme(tr, tf) s specified at 15 ns or less. Logie high and low levels are specified
as 10% and W of IOWOC for Input signals.

8.3 22 5P1 4-Wire Interface
Table 17.3.2.2: 4 pan Seral Interface Characteristics

Signal Symbaol Parameter MIN | MAX | LINIT Description
TCSS Chip Sclect Sctup 10 ns
Time
S TCSEH Chip E":lgl-l:l.“:[ Hold 20 i
ime
PR , Chip Select “H™ - )
TCHW Pulee Width 30 ns
” A Seral Clock .
FSCYCW Cyele{ Write) 66 ns
, , S¥L7"H™ Pulse - .
ikl Width{W rite) - i
i ; S”L™'L™ Pulse =
. LS Width(Write) g s
SEE Serial Clock
TSCYCR Cyele(Read) 150 ns
S*L™"H" Pulse _
TSHR Width({ Read) o0 ns
s S”L™L™ Pulse :
st Width{ Read) ou ns
DACK TD(CS DVCX Setp ”1:r:r:~e 5 ns
T CH D/CX Hold Time 5 ns
TSDS Data Setup Time 15 ns
SDA(DIN) "[_bDH Data Hold _l' ime S _ ns
(DOUT) TACC Access Time 3 S0 ns CLmasc=10pF
TOH CAtput T sabls 10 ns CLmin=8pF
ime

MNote 1: IOVOC=1.65 to 3.3V, VCOI=2.6 to 3.3V, AGND=GND=0V. Ta=30 to 70T (to +85C no damage)
Mote 2: The input signal rise time and fall time (tr, tf) s specified at 15 ns or less. Logic high and low levels are specified
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4.6. Electro-Optical Characteristics
Jt R
Parameter Symbol | Condition | Min." | Typ>, | Max. | Unit | Remark
Horizontal 0, 80 85 - Deg.
_ orizonta
Viewing 0, 80 85 - Deg.
Angle o CR =10 30 > D MNote 4.1
Range | \ertical 12 =
O 80 85 - Deg.
Contrast Ratio CR 800 | 1000 - C-light
®=0° (FCAPF)
Cell Transmittance Tr 52 | 62 | - o |Noled.2/43
Rx 0.573 | 0.603 | 0.633
Ry 0.277 | 0.307 | 0.337
Gx 0.284 | 0.314 | 0.344
Reproduction Gy 0=0° 0.527 | 0.557 | 0.587
B . . .
of color X 0.115 | 0.145 | 0.175 @C Light
By 0.123 | 0.153 | D.183
Wi 0.275 | 0.305 | 0.335
Wy 0.306 | 0.336 | 0.366
Color Gamut ©=0" 40 50 - %
Response Time Tr+Tf Ta=25°C - 30 35 ms MNote 4.5

©@=0°




‘ FIHE AR ERAT
HONGXIAN DISPLAY TECHNOLOGY LIMITED

HX DISPLAY Page. 10/16

5. Measurement System
MR &5t

5.1. LCM Viewing Angle
LCM WLE i

Normal Line
P=8=0"° $=90°
12f)‘clock direction

// W78 P74
i ~t o]/ = y /
>=180° 44 T o il Vs ®=0°
/./,- J/,- Active Area /’ff(
/9’?
[ ;’ 1

f"(
®=2?EJ“

6 o'clock direction

Viewing angle is the angle at which the contrast ratio is greater than 10.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 WA F BERXFLLEERT 10 I A RS XTKCOT (x 3D MEE (y HOMXTT5 LCD
FIHEER z BhHHE

5.2. Response Time

2 ]
Ti Tf
| — - — |-
100 —_,\ o
QO [ Yl aiuteinideiedetliefel il B It
Optical
Response
10 ................... O T
[} white | N — white
| black

Response time is the time required for the display to transition from white to black (Rising time, Tr)
and from black to white (Falling time, Ty) for additional information. M |7 5[] /2 ¥ 715 2% A 1 €8 3 I
FRm CETHNE, To) MAROESIE G CRRERE, TO LRI NG B i,

5.3. Contrast Ratio (CR)

it bt

Contrast Ratio (CR) is defined mathematically as:
XTELEE (CR) FEHUY: b 5E SUN:

. Surface Luminance with all white pixels
Contrast Ratio=

Surface Luminance with all black pixels

XL =4 A BRI R e
ERBRRNRE

Surface luminance is the center point across the LCD surface 500mm from the surface with all pixels

displaying white.

REZEREAN LCD REMFOLA, EERE 500 X, TEERAE
Vi = ki
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6. Reliability Test Items
AT EEPEI I H
Test result determinant gist
Test Item JU T H Test Condition IR A5

AR S5 R e PEEE

High temperature storage 1=

1. Inspection after 2~4hours

storage at room

temperature, the sample

shall be free from defects:

a). Air bubble in the LCD;

operation fiKifIZ 1T

80+3°C,48H;
T A7
Low temperature storage 1K
-30+3°C,48H;
fifi 7
High temperature operation {5
70+£3°C ,48H;
Ris1T
Low temperature
-20+3°C,48H;

b). Non-display;

¢). Glass crack;

High temperature

/ humidity /&5 /52

60 C+3°C,90%+3%RH,48H;

ESD I,

Thermal Shock -20°C/0.5h~+70°C/0.5h
P for a total 24 cycles; 24 /N
Frequency:10Hz~55Hz~10Hz;
Vibration Test Amplitude:1.5mm, X, Y, Z
FE BN direction for total 1H;
(Packing condition)
ESD test +4KV, Human Body Mode,150pF/330€2;

+8KV, Air Mode, 150pF/330Q:

2. The electrical
characteristics requirements
shall be satisfied.
1. FEALE SR T 2~4
NI SRR, A i A R
B4«
a) LCD H A<
b) AR
C) PR

2+ i A HLURFIE EOR

Remark:

&1

1.The test samples should be applied to only one test item.
IR ot R e N — NI H
2.Sample size for each test item is 2pcs.

BT H FIREA RN 2 A

3.Failure Judgment Criterion:

Basic Specification, Electrical

Characteristic,

Mechanical
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Characteristic, Optical Characteristic.

3R FIWARAE: TR AR HUBCRAE . DS RRE.
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7. Suggestions for Using LCD Modules
LCD FEHR AR A FH i

1) The display panel is made of glass and polarizer. As glass is fragile. It tends chipped during
handling especially on the edges. Please avoid dropping or jarring. Do not subject it to a mechanical
shock by dropping it or impact.

BN TR B A R R UM S, EALBE RS, KRR ELGAL, EAHRE
SR TR VR BES . 1200 Lk v m A o T A2 B U

2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get
any in your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.

W RE R T AR A AN B, 8 95 AN G NIERIWE L. W R % i 21 15 10
B BRBRAR R, 1 FHAE =2 MK i o

3) 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).

5 27050 37 e 2R ] B < DXt i K g, RN AT e 3 &k B AR 16215 T
FRIRBE. X FRER R Xk,

4) The polarizer covering the display surface of the LCD module is soft and easily scratched.

Please handle this polarizer carefully. Please do not touch, push or rub the exposed polarizers with
anything harder than an HB pencil lead (glass, tweezers, etc.). Please 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 be damaged, 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.
B ARG R AL R B R RS 0.  END BRI, EAERE
HB 88 (BOE. 8755 EREREM AR UM, MEshs SRRt . W2 RERIX
K B B SAE I 5, DA AE L BB R RIE . SR T A BN R S84 T 5 i T P2 i 2 IR B R
G R e PR N IEE, BAER AR TR IR, AN S IR AR

5) If the display surface becomes contaminated, exhale 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
- Isopropyl alcohol
- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.
MR BoRas KRBT, IEAERIIF TR REERL. WREPEiSR, iF
I BA N ¥ 57 2 — SR i AT
- KR
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- LI
HZR 18, DA BoR a3

6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the
following.

- Water

- Ketone

- Aromatic solvents

Wipe off saliva or water drops immediately, contact with water over a long period of time may

cause deformation or color fading. Avoid contact with oil and fats.

6) IR LMK AT RE 2 R ot e B 20 T LRI

ST AP R BRI, I ) 57K R Ak AT e S ECR TR B (. 6 S R gt A0 T 97
7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.
AN ERAE DU B> BRI . KGR L R 4 B P e F AR DS
8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure
it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the I O cable or
the backlight cable.
i 222 fL e LCD Bidk. 2¢3% LCD MRS, iEsfRILsca . M. RHEA
R TR RS A 1O MRS L.
9) Do not attempt to disassemble or process the LCD module.
2712l EI BN T LCD Ak,
10) NC terminal should be open. Do not connect anything.
NC ZuifTIF.  ANEEEARFR,
11) If the logic circuit power is off, do not apply the input signals.
LIPS el N PSR /) I IE PN RS
12) Electro-Static Discharge Control, since this module uses a CMOS LSI, the same careful attention
should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent destruction of the
elements by static electricity, be careful to maintain an optimum work environment.
- Before removing LCM from its packing case or incorporating it into a set, be sure the
module and your body have the same electric potential. Be sure to ground the body
when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded. Make certain
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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.

- 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.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

A, TR CMOS LSI, Bt 53 CMOS IC —FRESEF .
By L AR oA, T SRR R AR .

- NEEAEPEUE LCM Bl FE N B 20T, iRk

BRI SR BRI RS . AP LCD AEHu — i B0 S ik et

- AP TR, flingsk, BAUEMEM . SRS ERI SR B IEA R R . i iR
T3 LCM I, WRe2 JTN BRI r AL, DURAT R/ oK B FELAG )% 7 22 1 K AE Y R A A%

- NI B AR, E R TR T AT T AR DRI, TR

TAEF SRR BVAHHEE N 50%-60%. a1 TAERM TAE G 1 BA g
fir.

-LCD MR — E i LR Bon R . R B BRI AT NG, BRIV RES P AR R HE

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 positions of
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 seal connector.

- Except for soldering the interface, do not make any alterations or modifications with a soldering
iron.

- Do not drop, bend or twist the LCM.
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8. Storage Method
R EIRES

1) Store in an ambient temperature of 23°C£5°C, and in a relative humidity of 55%=+15%. Don't

exceed 12 months and expose to sunlight or fluorescent light.
WEGRE N 23° Cx5° C, MXHBEN 55%+15%. AR 12 N H IR FEER s
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2) Store in a clean environment, free from dust, active gas, and solvent.
FIAETE W A, oA Teid AR 7).

3) LCM module is stored in warehouse, Store in antistatic container, there may be air bubbles
between the protective film on the surface of polarizer and polarizer. It can only be found under LED
light, before production, IQC should be inspected directly by LED light, if residual traces are found,
alcohol should be used to wipe them.
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