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1. General Description and Features
HDA350-LG is a TM (Transmissive) type color active matrix TFT (Thin Film Transistor) liquid
crystal display (LCD) that uses amorphous silicon TFT as a switching device. This model is
composed of a TFT-LCD maodule, a driver circult and a back-light unit . The resolution of a 3.5"
contains 320RGBx240 dots and can display up to 16.7M colors. - T
1.1 Features
QVGA(320 x 240 pixels) resolution.
- Display in 16.7M colors.
- On-chip voltage generator.
SYNC mode is supported for digital RGB input data format.
RoHS Comgliance
1.2 LCD Module
Item Specification Unit
Screen Size 3.5 inches Diagonal
Display Resolution 320 x RGB x 240 Dot
Dot Fitch 0.073 (H) x 0.219 (V) mm
Active Area 70.08 (H) x 52.56 (V) mm
Outline Dimension 76.9 (W) x63.9 (H) x 3.3 (D) mm
Display Mode Normally white/Transmissive =
Pixel Arrangement RGB-Stripe --
Surface Treatment Anti-glare (AG) =
Display Color 16.7M --
Viewing Direction 6 o'dod¢ (Gray Inversion) 22
Input Interface Digital 8-bits color RGB -
Color Gamut NTSC 60% -
7 il
A
TFTLCD PANEL .
240 li;l!
H /L
2/
Pbeel Arrangement Dot Pitch {(H)
QA.
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2. Mechanical Information

Item Min. Typ. Max. Unit Note
Horizontal (H) = 76.90 -- mm
Module Size Vertical (V) Zx 63.90 5 mm (1)
Thickness (T) -- 3.30 - mm (2)
Weight -- 32 - g

Note (1) Not include FPC.
Refer to the Outline Dimension for further information.
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3. Electrical Specifications
3.1 Absolute Max. Ratings
3.1.1 Absolute Ratings of Environment
If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may
be damaged permanently.
(Ta=25+2°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage temperature Ts1e -30 80 oL (1)
Operating temperature Torr -20 70 % (1,2,3)

Note (1) 95 % RH Max. { 40 °C = Ta ). Maximum wet-bulb temperature at 39 °C or less. (Ta > 40 °C)
No condensation.

Relativ Humidity(%RH)

) 40T 95%
® =
' 30 60C 90%
STORAGE 60 OPERATING
RANGE i RANGE
30 |
3 o 15%\; 70C 10%
‘ | (+]
=
| | ;I |
| | | | 1 [
30 -20 30 80 Temperature(C)

Note (2) In case of below 0°, the response time of liquid crystal (LC) becomes slower and the color of
panel becomes darker than normal one. Level of retardation depends on temperature,
because of LC's character

Note (3) Only operation is guarantied at operating temperature. Contrast, response time, another display
quality are evaluated at +25°C.
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3.2 Electrical Absolute Rating

3.2.1 TFT-LCD Module
(Voltage Referenced to V55)
Item Symbol vl Unit | Condition
Min. Max.
Digital Power Supply Voltage Vee V55-0.3 5.0 v -
3.2.2 Back-Light Unit
(Ta=25+2°C)
Item Symbaol Min. Max. Unit Note
Forward current If = (30) mA (1)
Reverse voltage Vr 2 (30) Vv (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded or reverse
voltage is loaded. Functional operation should be restricted to the conditions described

under normal operating conditions.
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4 Electrical Characteristics

4.1 TFT-LCD Module (DC Characteristics)

Value
Item Symbaol = Unit Note
Min. Typ. Max.

Digital Power Supply Voltage Vee 2.5 3.3 3.6 v
Input High Threshold Voltage Vin 0.8 Vi - Vee Vv
Input Low Threshold Voltage Vi 0 = 0.2 Ve Vv
Power Supply Current Tee - (15.6) (22.0) mA (1)
Power Consumption PL = 51.48 /2.6 mw (1)

Note (1) The specified power consumption is under the conditions at V=3.3V , F,=60Hz, whereas a

Power dissipation check pattern below is displayed.

Black Pattern / 0 Gray

Active Area
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4.2 Backight Unit

The back-light system is an edge-lighting type with six white LEDs (Light Emitting Diode).

(Ta=25+2°C)

Value L
Item Symbol = Unit Condition
Min. Typ. Max.

LED Voltage VL 5 (18.6) V

LED Current IL s (20) . mA

Power Consumption PsL = (372) = mw

LED Life Time(25C) - (50000) 2 = hr

Note (1) Six LEDs serial type.
(2) Where Ig = ZOmA, Ve = 186, PeL =VE % Ig
QA.:
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5 Block Diagram

TFT-LCD Module with Backlight Unit

320(R.G.B) x 240 dots

TFT-LCD

ir

Source Driver Gate Driver Control Register
DC/DC
V-COM Converter T-CON
A
GND,VCC,DOTCLK,
RESET HSYNC,VSYNC,
D00~D07.D10~D17,
D20~D27
; +
0 ]
= =
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6 Input Terminal Pin Assignment
6.1 Pin Assignment (LCD)

Pin No, Symbol /O Function Remarl
1 LED K 1 Backlight LED Ground
2 LED K 1 Backlight LED Ground
3 LED_A 1 Backlight LED Power
4 LED A 1 Backlight LED Power
5 N/C 1 Not Connection
6 N/C 1 Not Connection
7 N/C 1 Not Connection
8 RESET 1 Hardware Reset
9 NC 1 Not Connection
10 NC 1 Not Connection
11 NC = Not Connection
12 D20 1 Blue Data (LSB)

13 D21 1 Blue Data

14 D22 1 Blue Data

15 D23 1 Blue Data

16 D24 1 Blue Data

17 D25 1 Blue Data

18 D26 1 Blue Data

19 D27 1 Blue Data (MSB)

20 D10 1 Green Data (LSB)

21 D11 1 Green Data

22 D12 1 Green Data

23 D13 1 Green Data

24 D14 1 Green Data

25 D15 1 Green Data

26 D16 1 Green Data

27 D17 1 Green Data (MSB)

28 D00 1 Red Data (LSB)

29 D01 1 Red Data

30 D02 1 Red Data

31 D03 1 Red Data

32 D04 1 Red Data

33 D05 1 Red Data
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34 D06 1 Red Data
35 Do7 I Red Data (MSB)
36 Hsyne 1 Horizontal Sync Input
37 Verne 1 Vertical Sync Input
38 Dorewx 1 Dot Data Clock
39 N/C 1 Not Connection
40 N/C 1 Not Connection
41 VvCC 1 For system power supply.
42 VCC 1 For system power supply.
43 N/C 1 Not Connection
44 N/C 1 Not Connection
45 N/C 1 Not Connection
46 N/C 1 Not Connection
47 N/C 1 Not Connection
48 N/C 1 Not Connection
49 N/C 1 Not Connection
50 N/C 1 Not Connection
51 N/C 1 Not Connection
52 N/C 1 Not Connection
53 GND | Ground
54 GND 1 Ground
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7 Optical Characteristics

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivalent state with the methods shown in Note (1).
Measuring equipment: BM-5A, BM-/,

(Ta=25+2°C)
Item Symbol Condition Min Type Max Unit Note
Brightness e 300 350 = cdfm? £=
Tq -- 15 20 ms
Response time -
Te -- 35 50 ms
Brightness uniformity Byng 80 - %
Contrast ratio CR 300 450 -- -- --
s R a=0° Normal | (0-590) [ (0.640) (0.690) )
Ry Viewing Angl | (0.294) (0.344) (0.394)
& Gy e (0.248) | (0.298) (0.348)
Color reen = .
Chromaticity Gy (0.532) | (0.583) (0.633) 3
(CIE1931) Bioe By (0.090) | (0.140) (0.190) )
By (0.080) | (0.130) (0.180)
W 0.262 0.312 0.362
—_— X (0262) | (0312) | (0362) |
Wy (0.299) | (0.349) (0.399)
Or 50 (60)
% 50 (60)
Viewing L :
CR=10 ==
Angle (6H) b s 40 (50) —
Ver.
b >0 (60) -
QA.:
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a. Test equipment setup

After stabilizing and leaving the panel alone shall be warmed up for the stable operation of LCM,
the measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-7(fast) with a viewing angle
of 2° at a distance of 50cm and normal direction.

b. Definition of response time: Tr and Tf

The response time is defined as the following figure and shall be measured by switching the
input signal for “black”™ and “white”,

o% Tr Tf
100
og |
Optical
Response
10 |- =
0

¢. Definition of contrast ratio:
Brightness measured when LCD is at “white state”
Contrast Ratio (CR) =

Brightness measured when LCD is at "black state™

d. Measured at the center area of the panel when all the input terminals of LCD panel are
electrically opened.
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e. View Angle

0 : Viewing Angle
$: Viewing Dircction

9 Q'clock

¢ =T80°" ¥
& Orclock
§,=270%

Narmal Line
0=pe

3

e ——_

12 Oclock
b ,=90°

f. Definition of Luminance of White: Luminance of white at the center points

Light Source of Back-Light Unit

LED Type

g. Definition of White Uniformity

Min. luminance of white among 9-points

White Uniformity =

Max. luminance of white among 9-points

h. The definition of Color Gamut -Color Chromaticity CIE 1931
Color coordinate of white & red, green, blue at center point.
Color Gamut : NTSC(%) = ( RGB Triangle Area / NTSC Triangle Area ) x 100
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8 Basic Display Color and Gray Scale
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0 : Low level voltage, 1 :High level voltage

Each basic color can be displayed in 256 gray scales from 8 bit data signals. With the combination of total

24 bit data signals, the 16,777,216-color display can be achieved on the screen.
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9 Interface Timing

9.1 Input Signal Characteristics

9.2.1 Digital Parallel RGB Interface (320%240 resolution)

Item Symbol Min. Typ. Max. Unit
DOTCLK Frequency fDOTAK - 6.5 10 MHz
DOTCLK Period tDOTAK 100 154 ns
Horizontal Frequency (Line) fH - 14.9 22.35 KHz
Vertical Frequency (Refresh) fv - 60 90 Hz
Horizontal Back Porch tHBP - 68 tDOTCLK
Horizontal Front Porch tHFP - 20 tDOTCLK
Herizontal Data Start Peint tHBP = 68 tDOTCLK
Horizontal Blanking Period tHBP + tHFP = 88 tDOTCLK
Horizontal Display Area HDISP - 320 tDOTCLK
Horizontal Cycle Hcydle - 408 450 tDOTCLK
Vertical Back Porch tvBP - 18 Lines
Vertical Front Porch tvFP - 4 Lines
Vertical Data Start Point tvBP = 18 Lines
Vertical Blanking Period tVBP + tVFP - 22 Lines

NTSC 240
Vertical Display Area BAL VDISP - 280(PALM=0) Lines
288(PALM=1)
Vertical Cycle it Veycle - il 350 Lines
PAL 313
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9.2 Waveform

H goe = 408

Hose =320

wx |

rr— 7

o ‘ I
|
Pheal
Dot Dummy Do | D1 -—|ns¢4 |m.5|nm Dummy
Hortzontal Data Transaction Timing
Vo = 262 Lines =~ ——————————i
b = 18
/-
VSYNC u J
Vo = 240 Lines e =4
]
4
HSYNC | | | | S | I
Line@ Line 239

Vertical Dada Transaction Timirg

Data transaction timing in parallel RGB (24 bit) interface (SYNC mode)

9.3 Power On/Off Sequence

T1=10ms 200ms=T5 1sec=T9

10us=T2 50ms=T6

50ms=T3 10us=T7

200ms=T4 T8=10ms

QA.:
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10 Reliability Condition for LCD

No change on display and in operation under the following test condition.
Condition. Unless otherwise specified, tests will be conducted under the following condition.

Temperature: 20+5°C

Humidity: 65+5%RH

Tests will be not conducted under functioning state.

No. Parameter

Condition Notes

1 High Temperature Operating

70°C+2°C, 240hrs (Operation state) -

Low Temperature Operating

-20°C+2°C, 240hrs (Operation state) -

High Temperature Storage

80°C+2°C, 240hrs o~

Low Temperature Storage

-30°C£2°C, 240hrs --

(5 I S S S

High Temperature and High
Humidity Operation Test

60°Ct2°C, 90%, 240hrs

6 Vibration Test

Total fixed amplitude; 1.5mm
Vibration Frequency: 10~55Hz

One cycle 60 seconds to 3 direction of X, Y, Z each
15 minutes.

T, Drop Test

To be measured after dropping from 60cm high on
the concrete surface in packing state,

F Dropping  method  corner

[ dropping
E P W——— A corner: once
-~ | ° _
a4 / Edge dropping B
B A 8 C, Dedge: once
Face dropping
S6em E, F, G face: once

IR ARAIRLS
SRR

Concrete Surface

Notes: 1. No dew condensation to be observed.

2. The function test shall be conducted after 4 hours storage at the normal temperature and
humidity after removed from the test chamber.

3. Vibration test will be conducted to the product itself without putting | in a container.

HANTRONIX, INC. QA

10080 BUBB RD. 7.\W
CUPERTINO, CA 95014 S

SHEET 17 OF 22

HDA350-LG DATE
6/28/17




01'0F05'92=(1-¥S>*S'0d

0107050

SO0F0E0=M

190077 N\

Wy &8l (Eldd, &
) DD

—f-—

GO0FE0

apIS 3203uU0) \/:%;mcmtzm

XORN'T

(@3MId4 /

=

=

T:0TITIVOS
vV TIVLId

L120

Ol

0.217
o

—~ 0821 +=—0€0%0S5' L2 —~

5.00+0.50

0€0FSL 'Y

28.81

11.9 1 9.0

(35.90

M

52.56¢LCD AA>
55.40+0.20 ¢(OPEN AREA> —=

63.90%0.30

%
%
,
% S100 0vZx(89YX)0Zs
%
f

T <29.80)

119.80

7| (S¥'8E)

e

(Vv a31800L

G6'1

V33V N3dD> 02'0F06'2L
0€'0F06'9L

3.52
2.00

SHEET 18 OF 22
6/28/17

DATE:

HDA350-LG

ZW.

QA.:

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014




12 Incoming Inspection Standards

12.1 Inspection and Environment Conditions

12.1.1 Inspection Conditions:

{1)Inspection Distance: 35 cmx5cm

{(2View Angle : Light-on Inspection Angle : £5°

Cosmetic Inspection Angle : +£45°

|

Cosmetic Insg.

Light-on Insp.

30cm~40cm

TFT-LCD

( perpendicular to LCD panel surface)

12.1.2 Environment Conditions:

Ambient Temperature

23T x5C

Ambient Humidity

55+10%RH

Ambient Cosmetic Inspection

more than 600 Lux

Illumination

Functional Inspection

300~500 Lux

12.1.3 Sampling Conditions:

(1) Lot Size: Quantity of shipment lot per model

(2) Sampling Method:

MIL-STD-105E
Sampling Plan Normal Inspection, Single Sampling
Level 11
AQL Major Defect 1.0%
Minor Defect 1.5%

(3) The classification of Major(MA) and Minor(MI) defects is shown as 3. Inspection Criteria.

QA.:
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12.1.4 Inspedion Criteria

12.1.4.1 Cosmetic Ins ion{Panel):
Item Judgment Criteria Classification
Chipping on Panel ;/2 e MA
a<3.0mm. b=3.0mm. c=t
{ Bottom glass thickness)
W=10.05mm or L< 5mm: Ignored
Scratch on Panel _ _ e
*Note-2 0.05mm<wW=0.1mm and L=<5mm: N=5 MI
W>0.1mm or L>5mm: Not allowed
Bubble or Dent on D=0.2mm: Ignored
Panel 0.2mm<D=0.3mm: N<5 MI
*Note-3
D>0.3mm: Not allowed
Panel Crack MA
Not Allowed crack
Bezel Deformation Obvious deformation is not allowed. MI
Not allowed if it rusts continuously over 1 cm (It is out of
Bezel Oxidation M1
warranty with rusted tin plate)
Bezel Scratch L=20mm , W=0.2, N=<3 M1
Metal Squash Dent
DW)=<1,L=3N=3; MI
{Flange{Front Side)
B/L High Voltage Wire
Not allowed MA
Denudation
Polarizer flaw or leak
Defedt is defined as the active area. MI
out resin
Outline Dimension Must in Spec, refer to related product spec. M1

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014
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12.1.4.2 Functonal Inspection:

Judgment Criteria
Item Classification
Area(Notel) I 0
Random 2
Bright dot |2 dots adjacent 0 0
3 dots adjacent or more 0 0
Random 3
Dark dot | 2 dots adjacent 0
3 dots adjacent or more 0 0
Total Dot Defect 5
) Distance between Bright L>5mm
Point Defect and Brlght dot = MI
Distance between Bright | |,
Distance and Dark dot Lz=5mm
Distance between Dark L> 5mm
dot
(1) It is defined as Point Defect if defect area > 0.5dot
(2) Itis ignored if defect area < 0.5dot
(3)wWeak point defect will be defined as Bright Dot if it can be
observed through ND filker 5%( Full Screen Black Inspecton)
Line Defect Obvious vertical or horizontal line defect is not allowed. MA
Mura Not allowed if it can be observed through ND Filter 5 % M1
Forelgn Material D=0.2mm: Ignored
in spot shape 0.2mm<D=0.5mm: N<8 M1
*Note-3
D>0.5mm: Not allowed
Foreign Material W <0,05mm or L<5mm: Ignored
in line
or spiral shape 0.05mm<W=<0.2mm and L1.0mm=<5mm: N<8 M1
“Note-4 W>0.2mm or L>5mm: Not allowed
Display ;
Function Abnormal No Malfunction can be allowed MA

HANTRONIX, INC.
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Note-1 : I/O Area Definition

14

1/4 21
1/4 O Aera
204 I Aera
1/4

Note-3 : Spot F:oreign Material

(W=z=L/4)

Note-2 : Polarizer Scratch

Note-4 : Line or Spiral Foreign Material
{(w<L/4)
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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