PRODUCT SPECIFICATION

HDA240-4S

247, 240x320 TFT COLOR GRAPHICS
LCD DISPLAY MODULE
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1. General Specifications

No Item Contents Unit
1 Size 2.4 (Diagonal) inch
2 Resolution 240( RGB)*320
3 Interface Parallel
4 Color Depth 262K
5 Technology Type a-Si TFT
6 Pixel size 153*153 um
7 Pixel Arrangement RGB vertical stripe
8 Display Mode Transmissive
9 Viewing Direction 6:00 o’clock
10 LCM(WxHxD) 42.72*60.26%2.05 mm
11 Active Area (W x H) 37.32*49.56 mm
12 With/Without TSP Without TSP
13 LED Numbers 4
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1 | Operating Voltage: Vee=3.0V typ.
2 | Resolution: 240RGB*320

3 | Color: 262K

4 | Interface: Parallel

5 | Display type: Transmissive, TN
6 | Viewing Direction: 600

7 | Operating Temp: —20°C~70°C

8 | Storage Temp: —-30°C~80°C

9 | Driver IC: ST7789V

Surface Luminance:

220cd/m2(typ.)

[ =
S

Unspecified tolerance:

0.2
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3. PIN Assignment

Pin No Symbol I/ Function Remark
1 GND P | Ground
2 LEDA P LED backlight anode.
,LEDKA4
3-6 LEDK3,LEDK2| P | LED backlight cathode.
LEDKI
7 GND P | Ground
8 NC - No connected
9 IMO I Parallel 8-bit and 16-bit select
10 Reset | Reset signal
11~26 | D15~D0 | Data bus
27 /RD | Read signal
28 /WR | Write signal
29 RS I Select data or command
30 /CS I Chup select mput pin
31 NC - No connected
32 VDDI P | Low voltage power supply for interface logic circuits
33 V(I P | High voltage power supply for analog circuit blocks
34~38 | NC - No connected
39 GND P Ground

PS: For further details, please refer to ST7789V data sheet.
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4. Absolute Maximum Rating

AGND=GND=0V,Ta=25° C

Ttem Symbol Min Max Unit Remark
Power Voltage VCI -0.3 4.6 \%
VDDI -0.3 4.6 A\
Backlight Forward Current Lien - 30 mA For each LED
Operating Temperature Torr -20 70 % &
Storage Temperature Tsra -30 80 S0

Note: If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore,
specify the values exceeding which the product may be physically damaged. Be sure to use the

product within the range of the absolute maximum ratings.
5. Klectrical L haracteristics

5.1. Recommended Operating Condition

AGND=GND=0V,Ta=25° C

Item Symbol Min Typ. Max Unit Remark
Posiar Valtsge VCI 2.3 3.0 33 V
OWER Yol VDDI 1.6 1.8 33
Input logic high voltage VIH 0.7 VDDI - VDDI \4
Input logic low voltage VIL VSS - 0.3VDDI \%
5.2. Recommended Driving Condition for Backlight
Ta=25° C
Item Symbol Min Typ. | Max | Unit Remark
Forward Voltage VI 3.2 \%
Forward Current If 80 mA
Operating Life Time - 20000 Hours

Note 1:The LED supply voltage is defined by the number of LED at Ta=25'C and

If-80mA.

Note 2:The “Operating Life Time™ is defined as the module brightness decrease to
50% original brightness at Ta=25C and If - 80 mA. The LED lifetime
could be decreased if operating If is larger than 80 mA.

QA.:

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

ZW.

REV.:

1.0

HDA240-4S

SHEET 5 OF 18

DATE:
12/13/16




6. Timing Characteristics

6.1. AC Electrical Characteristics
VDDI=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta= -30 to 70 |

Signal Symbol Parameter Min | Max | Unit Description
i TasT Address setup time 0 ns )
Tasr Address hold time (Write/Read) 10 ns
Terw Chip select "H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
—_— Tres Chip select setup time (Read ID) 45 ns )
Tresem Chip select setup time (Read FM) | 355 ns
Tese Chip select wait time (Wnite/Read) 10 ns
Tesu Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX Twrs Control pulse “H" duration 15 ns
TwaL Confrol pulse “L" duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (1D} Tro= Control pulse "H" duration (1D} 90 ns When read ID data
TanL Control pulse “L" duration (1D} 45 ns
Tresm Read cycle (FM) 450 ns
RDX : When read from
EM) TapH=m Control pulse "H” duration (FM}) 90 ns O ——
TaoLem Control pulse “L" duration (FM) 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF
Tour Data hold time 10 ns
TaaT Read access time (ID) 40 ns
Tasmem Read access time (FM) 340 ns
Toon Output disable time 20 a0 ns

8080 Parallel Interface Characteristics
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6.2. DC Electrical Characteristics

Specification Related
Parameter Symbol Condition - Unit
min. | tve | max Pins
Power & Operation Voltage
; Operating o
System Voltage VDD 24 275 33 Vv
voltage
) YO Supply
Interface Operation Voltage VDDI 1.65 1.8 33 v
Voltage
Gate Driver High Voltage VGH 12.2 14.97 vV Note 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 / Qutput
Logic-High Input Veltage VIH 0.7vDDI VDDI v Note 1
Logic-Low Input Voltage VIL VSS 0.3VDDI Vv Note 1
Logic-High Output Voliage VOH IOH =-1.0mA 0.8vDDI vDDI v Note 1
Logic-Low Output Voltage VOL IOL = +1.0mA VSS 0.2vDDI v Note 1
Logic-High Input Current IIH VIN = VDDI 1 uA Note 1
Logic-Low Input Current liL VIN =VS3 -1 uh Note 1
Input Leakage Current liL IOH = -1.0mA 0.1 +0.1 uA Note 1
VCOM Vollage
VCOM amplitude veom | | [ vss | v
Source Driver
Source Output Range Vsout VAN VAP \'
Gamma Reference
] VAP 4.45 6.4 v Note 6
Valtage(Positive)
Gamma Reference
VAN -4 6 -2 65 V
Voltage(Negalive)
= Below with 99%
Source Output Settling Time Tr ) 20 us Note 2
precision
Output Offset Voltage VOFFSET 35 mY Note 3
Table 2 Basic DC Characteristics
MNotes:
1. TA=-301o 70 (to +85 " no damage).

2 Souwrce channel loading= 2K0+12pF/channel, Gate channe! loading=5K0+40pFichannsi

2 The Max. value is between measured point of source output and gamma sefing valus.

4. When evaluating the maximum and minimum of VGH,

VDD=2 8V

5. The maximum vaiue of \VGH-VGL]| can no over 30V

6. Default register setting of Voom and Veomalffset is 20k
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6.3. Timing
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Figure 1 Parallel Interface Timing Characteristics (8080-Series MCTU Interface)

Tr : I < Tr Tr | : : » Tr
: =\=0.7 x VDDI : : =Vou=0.8 x VDDl — :
I I I I
Vy=0.2 x VDD V=02 x VDDI
I I I I
Tr=Tr==15ns Tr=Tr<=15ns
Figure 2 Rising and Falling Timing for I'O Signal
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Figure 3 Write-to-Read and Read-to-Write Timing

Note: The rising time and faliing tims (Tr. T of input signal and fall ime are specified at 15 ns or Jess Logic high and low levels ars

specified as 30% and 70% of VDDI for Input signais
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6. 4. Power on/olf sequence

VODI and VDD can be applied in any order.

VDD and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, YDD and VDDI must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after
RESX has been released.
CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note 1: There will be no damsage to the display module if the power sequsnces are not met.

Note 2: There will be no abnormal visibie effects on the dispiay panel during the Fower On/Off Sequences.

Note 3: There will be no abnormal visible effects on the dispiay between end of Power On Ssguence and before recsiving Sleep Out
command. Also between receiving Sleep In command and Power Off Seguence.

Note 4: If RESX line is not held stable by hosf during Power On Sequence as defined in the sequence below, then it will be necessary (o
apply a Hardwars Resst (RESX) after Host Powsr On Sequence is compiete to ensurs corrsct operatian. Otherwise function is not

guaranteed.

The power on/off sequence is illustrated below

k—— Trpw = +/- no limit Tfow = +/- no limit .
VDD N
- G ".R
VDDl /74 I . ic?
Timing when the latter signal ricss up to 907 of itz typical value
~] e.g. When VDD comes later, this tming iz defined at the cross
point of 90% of 2.75V. not 90% of 2.6V.
e p ? : ; 1
Tml_'lg when the latter signal falls up to 90% of itz typical value. ™
e.g. When VDD comes later, this timing is defined at the cross -
point of 30% of 2.75V, not 907 of 2.6V
Tf[ru.' CEX = +/- no limit
Trewecsx = +/- no limit
CSX HorlL
Tr;-.,-,- rESx = * NO limit
— [
RESX . - TfF'\'-' RESX1 = min "| —
(Power down in 30% 3 190ms
sleep-out mode) ¢ <L
Tr;:-_-, RESX = ¥ NO Iin“t Tf;:l,a_- RESX2 = min Oms—| [«—
RESX
(Power down in 30% % !
sleep-in mode) °
Tt nesa 1 epplied to RESX falling in the Sleep Cut Mode.
Tfewnese is applied to RESX falling in the Sleep In Mode
QA. REV.:
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7. Optical Characteristics

Item Symbol Condition Min Typ. Max Unit Remark
oL 45 -
s ; 5 e R > 45 = . N
View Angles 8T CR=10 5 - Degree| Note 2
8B 20 -
Contrast Time CR 8 =0° 250 5 s | e
Note 3
- B TontTorr - 30 - ) Note 1
Response Time 25° C ms Note 4
W, X 0.308 Note 1
Wy y 0.325 Note 5
Ry X 0.612
, | Ry y 0.329
Chromaticity G, x 0.200
Gy y 0.567
B, X 0.144
B, y 0.110
[.uminance I. 220 - cd/m? N:ulc {
Note 5
Test Conditions:
1. I.gp = 80mA(Backlight current), VCI= 3.0 V, the ambient temperature is 25° C.
2. The test systems refer to Note 2.
QA.: REV.:
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Notel: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After SMinutes
operation, the optical properties are measured at the center point of the LCD screen.
ALL input terminals LCD panel must be ground when measuring the center area of

the panel.
2
o
g [tem Photo detector | Field
3 J Confrast Ratio
c Ve 4
. @ TTATCE CS1000 1
- Lum Uniformity
______________ ‘-E Chromaticity CS1000
© Response Time DMS703
g ]
& c
T ] &
s = c o
- w = £=
8 o 3 F
15 () —
© =
Q -
S =
Q.
Note2: Definition of viewing angle range and measurement system.
Viewing angle is measured at the center point of the LCD by CONOSCOPE
(DMS703)
, ©=90°
Normal line | 12 o'clock direction
8=0=0
8, ‘|
o ':
7 - - = 8&‘-’..\ ]
+ B
Ny
g 85 - .
= - | B D=0"
$=180 E .~ Active Area .
o L/
©=270° i
6 o'clock direction
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NOTE3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black” state

Contrastratio (CR) =

“White state ”:The state is that the L.CD should drive by Vwhite.

“Black state ":The state is that the LCD should drive by Vblack.

Vwhite: To be determined Vblack: To be determined

Note4:Definition of Response time

The response time is defined as the LCD optical switching time interval between
“White 'state and “Black™ state. Rise time (Ton)is the time between photo detector
output intensity changed from 90% to 10%.And fall time (T opp)is the time between
photo detector output intensity changed from 10% t090%.

(ﬁ/hile (TFT OFF) Black (TFT ON) White (TFT OFF'P
2 4 100%
2 3 80%
5
g3
T =
°3 | 10%
s5E 0%
¥ =1
o

NoteS:Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas(Refer Fig.2).Every measuring point is
placed at the center of each measuring area.
Luminance Uniformity (U)=Lmin/Lmax
L-memmeee Active area length W-------- Active area width

N -
|
|
|
|

—
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[, max: The measured Maximum luminance of all measurement position.
L min: The measured Minimum luminance of all measurement position.
Note7: Definition of luminance:

Measure the luminance of white state at center point.
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8. Environmental/Reliability Test

No. Test Item Test Condition Inspection after test
1 High Temperature Storage 80-+-2C/240 hours
2 Low Temperature Storage -30-+2C/240 hours Inspection after
3 Ihgh‘ lfsmperature 70==2°C. 240 hioiits 2~4hours storage at
Operating room temperature, the
4 Low Tglllperatu.re 20422 °C /240 hours s‘amplc 5}11111 be free
Operating from defects:
20 C~70C x l.ﬁ‘m‘ bubble in the
5 Temperature Cycle 20cycles LCD;

(30min.) (30min.)

6 Damp Proof Test

60°C 5 "C x<90%RH/240 hours

7 Vibration Test

Frequency: 10Hz~55Hz~10Hz
Amplitude: [.5mm,
X, Y, Z direction for total

Dropping test

Drop to the ground from 1m
height, one time, every side of
carton.

(Packing condition)

ESD test

Contact Voltage: -+4Kv,5times
R: 33002

C: 150pF

Air discharge, 4=8Kv,5times

2.Sealleak;
3.Non-display;
4.missing segments;
5.Glass crack;
6.Current Idd is twice
higher than
initial value.

Remark:

5.Failure Judgment

mode.

1. The test samples should be applied to only one test item.
2. Sample size for each test item is 5~10pcs.

3.For Damp Proof Test, Pure water(Resistance > 10M{Q) should be used.

4.In case of malfunction defect caused by ESD damage, if it would be recovered to
normal state after resetting, it would be judge as a good part.
Criterion: Basic Specification, Electrical Characteristic,
Mechanical Characteristic, Optical Characteristic.
6.Please use automatic switch menu(or roll menu) testing mode when test operating
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10. Standard Specifications For Product Quality
10.1. Manner of test:

10.1.1

The test must be under 40W fluorescent light, and the distance of view

must be at 30+10cm.
Room temperature 25+5C  Humidity: (60+10) % RH.

10.2. Quality specification
It shall be based on GB2828-87, inspection level 1T .

10.1.2

IETM

CHECK LEVEL| AQL

|.Ligud crystal leakage
D Wrong polanzer

MAJOR  B.Outside dimension I 0.25
(MA) 4. Bright dot. Dark dot -
5. Display abnormal
H. Class crack
1. Spot Defect (Including black spot. white spot,
pinhole. foreign particle. bubbles. hurt)
2. fragment
MINOR (3, Line Defect (Including black line. white line, 1l 1.0
(MI) cratch)
4. Incision defect
5. Newton’s ring
6. Other visual defects
10.3. Definition of area: [
10.3.1 [ area: viewing area Il
£
I area: outside viewing area
, vd
i I
I v i
=it
10.4.Standard of appearance test for [ area: (unit: mm)
NOTE: Defect ignore for Il area .
QA. REV..
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10.4.1 Bright/Dark Dots explain

Dark dot

ADJACE
NT DOT

Dots appear dark and unchanged in size in which LCD panel
isdisplaying under pure red, green, blue pattern.

Adjacent two sub-pixel are defect (define two dot defect)

Name Explain Definition
Dots appear bright and unchanged in size in which LCD panel
isdisplaying under black pattern
Bright dof The definition of dot:

The size of a defective
dot over 1/2 of single
pixel dot is regarded

as one defective dot .
NOTE: One pixel
consists of 3 sub-pixels,
including R,G, and B
dot.(Sub-pixel = Dot}

10.4.2 Inspection standard

Ne Items Criterion C;:ﬁ:?rg (]:)le:;:fs
. Bright dot: 2
'[ *”
(j;‘;f;;i}} Dark dot: N<4
' Note: be more than Smm apart
Bright dot: N<4
Dark dot: N<35
Total Brnight and Dark Dots: N<8
L Note : Checking
1| Bright/dark dot 1. Two bright dot defects (red, green, | with eyes MAJ
67-12" blue, and white) should be larger
than 15mm;
2.The distance between black dot
defects or black and bright dot
defects should be more than Smm
apart.
SPOI Defect D=<0.1 1 .
{Including black Under 67 0 I{ Dﬁog;l;)l"t N<3
spot.white spot. (contain 6) iy Nl
Pinhole.foreign 0.35<D N-0
particle.bubbles.h
2 |0 Checi | g
X D<0.3 Ignore with cyes
> 67-127 03<<D=0.6 N=4
0.6<<D N=0
Y
D=(X+Y)/2
QA. REV.:
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Pt Checking | Defect
Ne Items Criterion £
manner | classes
Line Defect W<0.02 Ignore
(Including black Under 6™ 0.02<<W<0.04 L<5 N=2
Line.white line. (contain 6°) | 0.04<W<0.06 L<5 N<I
scratch) W=0.06 N=0 o
W<0.07 Ignore yes
67-127 0.07<<W=<0.1 L<I0 N=4
W>=0.1 N=0
4 | Display abnormal | Not allowed (.l:lccl{mg MAIJ
with eyes
5 E)‘UtSI(iC' Accord with drawing Callipers MATJ
imension
6 | Class crack Not allowed Cheding | yruy
with eyes
7 | Leak Not allowed Checking | wrag
with eyes
Comer fragment X3 Y=3 Z=I' Ignore
Note :
] 1.No hurt identifying .wire.seal S?ltl?:::]f;% MIN
2.T: Glass thickness X: Length Y: Width Z: s
thickness
Y=<l Z=I Ignore
Note : Checki
1.No hurt identifying .wire.seal wittlj:cm::% MIN
2.T: Glass thickness X: Length Y: Width Z: yes
thickness
1Y<land Y<14L tamolie MIN
9 with eyes
Incision defect
X Jeino
- Y <1 and accord with outside dimension C.l.]e’”km‘(’ MIN
with eyes
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No Ttems Criterion C“l::;f;g 3:?;2;
Newton’s ring R 2
g Nc‘_
(CTPor Cover | Under6” 3;2;5 N:S
hoard) (contain 67) ’
5 Checkin
10 X : g MIN
N D70 NS with eyes
Y - D>70 N=0
D=(X+Y)/2
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