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1. Technical parameters
ITEM STANDARD VALUES UNITS
LCD type 2.8TFT -
Dot arrangement 240(RGB) X320 dots

Color filter array

RGB vertical stripe

Display mode TN/ Transmission / Normally White -
Eyes Viewing Direction 12 O'CLOCK --
Driver IC ST7789V -
Module size 50(W) X 69.2(H) X 2.90(T)(Exclude FPC) mm
Active area 43.2(W)X57.6(H) mm
Interface MCU_8BIT --
Operating temperature -20 ~ +70 °C
Storage temperature -30 ~ +80 °C
Back Light White LED*4 -
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NOTES:

1.DISPLAY TYPE:

LED+

2.8"TFT
2.VIEWING DIRECTION: 12 Q’Clock
3.LCD DRIVE IC: ST7789V

VF=3.2V

4.POLARIZER MODE: TRANSMISSIVE/POSITIVE
5.0PERATING TEMP: —20°C~+70°C

6.STORAGE TEMP:

=30"C~+80°C

7.UNMARKER TOLERANCE: +0.20
8.LCM BACKLIGHTS: 300 cd/m*(TYP)

9.REQUIREMENTS ON ENVIRONMENTAL PROTECTION:
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PIN[ Symbol
1 GND

2 RESET
3 DB7/

4 DB6

5 DBS

6 DB4
7 DBS

8 DB2

9 DB1
10 | DBO
11 RD

121 WR

13| RS
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5 [ GND
16 | vce
171 GND
18 | LEDA
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4. Input terminal Pin Assignment Description

4.2 TFT Pin Description

PIN NO.| PIN NAME DESCRIPTION
1 GND System power ground.
2 RESET Reset signal input terminal, active at ‘L.
3-10 DB7-DB0 | Data DB7-DBO, 8BIT MCU
11 RD 8080- /8080 I -II system (RDX)
12 WR Serves as command or parameter select.
13 RS Serves as command or parameter select.
14 CS Chip select input pin (“Low” enable).
15 GND System power ground.
16 VCC VCC power input
17 GND System power ground.
18 LEDA Power supply for backlight anode input terminal.

4.2 TP Pin Description
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5. LCD Optical Characteristics
N Spe cification _
ltem Symbol | Condition Uit Remark
hin. Typ. M.
HE%DDHE Ly Tr+TF g= 0 - 16 ms MNote 5
Cuick)
Contrast ratio CR B=0° . 500 - Mote 2 6
Top CRE=10 - 50 -
Viewing angle Dol 500 ~ = - deg. | Note 267
Left CR=10 = 45 -
Right | CR=10 - 45 -
Wi 0.301
Wy 0.337
Color chromaticity R 0.621
{ CF only with ITO, Ry 0.332
ight source is C Gx = 0.294 Hatwa
light, CIE 1831) Gy 0.577
Bx 0.141
By 0.157
NTSC - 55 - % MNote 3
Transmittance Trans - B4 - Yo Mote 9
Mote 1. Ambient temperature = 25°C.

Mote 2: To be measured with a viewing cone of 2°by Topcon luminance meter BM-54.
Mote 3: To be measured with Otsuta chromaticity meter LCF-2100M, CF only measure under C light

sirmulation.

Mote 4: CTC shipping status is cell without polarizer. Transmittance of Specification is cell with polarizer.

The tolerance of Transmittance is 1+ 10%.

Mote 5: Definition of response time:

The output signals of TRO-100 are measured when the input signals are changed to "White”
(falling time) and from “White™ to "Black™ (rising time), respectively. The interval is between the
10% and 90% of amplitudes. Refer to figure as below.

White” “Black™

“Whita"”
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Note 6: Dafinibon of conrast rao:
Contrast rato s calouiated by the following fomula

Brightness on the “while” slate
s sty (Chy» Bnghtness on the “Dlack”™ siate
Note 7: Dafindbon of viewing angle
Mol
=y = (°
‘:,,;_f 4 12 o'chock direcion
1/ oy
1% - -
iy __l__..f"'_-_:_'.'_ﬂ_-:'_-ff
DT i
.-‘":-#fd.-?f :

W' G

P <chi s 1
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6. TFT Electrical Characteristics
6.1 Absolute Maximum Ratings
Item Symbol Min. Max. Unit
Logic Supply Voltage VDD -0.3 4.0 V
Input Voltage Vin -0.3 VDD+0.3 \%
Operating Temperature Top -20 70 °C
Storage Temperature TsT -30 80 °C
Storage Humidity HD 20 90 %RH
6.2 DC Characteristics
Item Symbol Min. Typ. Max. Unit Remark
Logic Supply Voltage VDD 2.5 2.8 3.6 V -
Input High Voltage ViH 0.7vDD - VDD \Y -
Input Low Voltage Vi GND - 0.3VvDD | V -
Output High Voltage Vo 0.8 VDD - VDD \Y -
Output Low Voltage VoL GND - 0.2vDD | V -
I/O Leak Current LI -1 - 1 uA -
Supply Current IDD - TBD - mA -

-11 -
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6.3 LED Backlight Characteristics

—pp———o© LEDK

T
—Ppp———o LEDK
LEDA ©O——— e T
o LLEDK
T
— P o LLEDK
Item Symbol MIN TYP MAX UNIT | Test Condition
Supply Voltage VFf 2.8 3.2 3.6 \ If=80mA
Supply Current If - 80 - mA -
Luminous Intensity 5 _
for LCM - 250 300 - cd/m If=80mA
Uniformity for LCM - - 60 - % If=80mA
Life Time - - 50000 - Hr If=80mA
Backlight Color White

-12 -
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7. Timing Characteristics

1.1 AC Chamcteristics
711  B0B0 Series MCU Parallel Interface Characterstics: 18,176 Bbit Bis
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Figure 1 Paralld Ioier fooe Tinviog € e feristhe s (008 05 erdes YU U Inberface)
VDOis 1 85 4 35, VODe2 4 A 351 AEND=DENDN, T 530 & 70

Signal | Symbol Parameter Min | Max | Unit Description
i Tasr Address sup fme a s :
Tawr At e, Fald S e Hlaad ) 10 nm
T Chip ssladt ™ pules widi a e
Tes Chip mafecd malupn Smea {Wiits) 15 e
- Taes Chigd St bastd ol p i {Read 1D 45 -] .
Tocgw | CHip ssbect sstup Gme (Read FM) | 355 s
Tege | Chip ssbect wal tine (WrieRead) | 10 e
Tema Chip sajed hald fhms 10 -]
A \ite cyde B8 s
WRX Twarss Carfsl pulba “H™ duraon 15 e
T Carfral pulss 1" duraon 15 e
Tec Read cyche {10 180 "
RIDX Tros Coniol pulse “H” du§on (1D) ol ns When read 1D data
Teo Cardral puls “L" duraan {10 &5 (1]
RDX T b s sk i = When read fram
e Tecwrn Cantral pulse “H™ duraan {FIM) a0 -] Wi ey
Troerm Conlmi pulss “L" durslnn §Fid) 365 -
o170 Test Crata edup tims 10 e Far Cl=30pnF
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T.12 Seral lnterface Characteristics | lino saral):

=
[t 1!.;".'
TI"-\H
T Teas
SCL fa—t .
Tm_7

Tec=owd TEoyen

T DM
S0 ::'E‘
. Taic
LT
Figure 4 d-line sfnidl lmierisoe Liming { harecierisies
VDOUe 185 b 330, VDO=2 4 fa 331 AQNDEDEMOe), TesoS0 s 70 [
Signal Symibol Par amoior Min | Max | Unit [Dnersc ription:
Toss Chip s=a safup Bme farie) 16 s
Timia Chisp s=beci hold e faxille) 15 ns
iCEY Tems Chip sabaid salup S {raad) & ns
Tgre Chip sadaed huold time (eead) &5 ns
Tosan Chip seEd "H™ pulbs widih 40 ns
Taeveow Seritl chock cycle (Wiie) Ll ns
RET SCL W pulse widlh {Wirile) 15 ns
i Taw S0 1T pulss wiidih {3t 15 fs
Tsor= Serial ook cyche Fead) 154 -3
Tow S0 W pulss widih {Fead) G ns
Tor BCLL” pulte widih (Read) &a fs
S50 Tas Chala sabup Bene 1d s
N Tas Drata hakd e 10 ns
Tei Hbiess e 10 50 ns Fior Fncaodrmanm Cll= 30 pF
S T Cudpuf cisakle fme 15 | ns For mirimum Cl=8pF

lable® Xline serial Interbece € hares 1erisik =
Alnde: The dsrg e s ledfag dime (T, TT) elfdspal sigrnal o Spaedhesl & 158 o lesa Lagie gl vl oy vl o S el 3
SO el PO & VDD R hsed! il
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TA3 Soralinterface Characteristics | dding sarial):

CHX NS Tt |
i e e | TanTas
L =

':IZ ToipaTam F

DA

P

XY

DCxX

Firure & J-line =enal lote riece Timing © har s ersin s
VoD 1,85 e 35, VDDl 4 e 33 ABNDDENDsdY, Teeld &b 70

Signal | Symibad PFarameater MiN | MAX | Unit Dt ription
Teas Chp ssdac] s bun Beme faril &) 156 ns
Tema Chip saled hald feme {wila) 15 ns
CEX Tess Chip sebect & afup time (mad) i n=
Tacc Chip safacd hald Bme jread) G5 ns
T Chip seied "H pule width 41 ns
Tacwowm Serial chock cyhe (i) il ns b e
AETT SCL W pulise widih (Sl 15 ns
U Taw BCOLL" pulse widih {ifirite] 15 ns =
Tscwr Saiial dock He 150 fis
Tox SCL W p.JI!.:r:lh m:ld'l &l ns =R SO .
Taig BCLAC pulsa wird#h Haad) ad ns i
i Toos [WCX m=iup Bene 10 ns
T CWCX hald e 10 ns
DA Ters Drata S up me 10 ns
DM T Drata ool e 10 ns
Teee AonEss e 10 5l ng | Far masemum Cl=30pF
s Tima Dyl s e e 15 50 ns | For mimsmam Cl=8pF

lahle & 4-line serial lnderlsce Chariersiis
B : T fsdrgy tiva arsdl Kbyt T, T0) afiapeil Siordl are spaevhacl & 1578 or lban | o il aviel b divei s vl Spineloael B
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T.1.4 RGH Interface Characteri stics :

HEY N
WE YO
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::i'.- I ] ii
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i
D i Bl Yin Weite Diata ¥in
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%{:_Ju_r?x-

VODd=1.85 b 331 WDDeZ 4 b 330 AGANDeDENDe0, Tee S0~

Signal B ymibead Paramater MIN | MAX | Linit Dasc ription
sk T. WEYHC, HSYHE S=lun T 30
' LTl )] - 13
VEYNC SYhCE
T Enable S=tup Tene 25 - (-3
ENABLE nn ¥
Teras Enatibe Halld Tirme 25 - (-3
PSTH DOTCLE Highedewel Pulbs YWidsh &0 - (-3
AT DOTCOLE Lowe-ieved Pulbse VWidih & - (1 -3
DOTCLE
Tevwen DOTOLE Cyce Tirme 120 . e
Tmgkwr, Teghd DOTOLE R all {irme - a0 i -3
o T PO Onta Sahp Time 50 - ns
Terw P Dt Hold Thrme 50 - e

Fable T 15716 Bits RGE Inierfeee Timing Oharseierisiis
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T.A.8 FReset Timing:

Shirter than Sus
]

1 ]
\
| TF W

HEEA_:‘C'f—\i f

Trr
Display = . — -
takiis Normal oparatian >< During reset >{ I.DE!fglll.:ﬁlfg?-ll'flﬁFFPEEEt:l

Hligure T Resat Timing

VoD 65 i 23, VDDeZ 4 B L3 AGADDGADE] ), Tescsh~ 0 [

Ralated Pins Symibad Parareber MiIH MAX Liniit

TR Fesst pulse duraon 1Q - us

RESX - 5 {Maoke 1, 5) Fiis
THT Rass ¢ anoal

120 {Mate 1, 8, T) s

Table 8 Reset Timing

L T il e o Lhi il rparm A B ety AT Bopbas, OO SEORAD S il 5 SSRGS SEnt MW oS4tk o s ) S
A aars. Thi habafog B chornd dolr p Bl wilblrd AR A8 DY s el Wone (IR T) wiflin 5 s e & rilsnng aclge o RE SN
£ Sedd ke b0 i ST ERENE S ST o RLEEN il oSS A Sl R S BT S St B A i el

RESK Pulss Acdnn
Sharter fhan Sus Flesal Fajec iad
Langer @han Sus Rleai

Eebaean Sus and Sus Flempi ] 215 A%

3 Durbg dhe RSl g sty Ml Ay el deg Bl | Tog 58 plap 13 @00y BABRSD SRTLEVES, wihnk & Tt B & 120
S, e s e 0 Shess Dat s, Tiee cSidep 8 TS g Sdieh Sl A0 SABEE A — el ) e (el AN 0 Dol @ eroncfifer
oy Havkv e Rasad

4 Sndkie Reactier sl dppdis Suing & el s Bl i Show bk

7.2 TP Timing Characteristics
TBD

-18 -



YT & H R RHA R A A

ShenZhen Yes-Display International Technology CO.,LTD.

2. 8 TR B BE
2.8 Inch LCD Display Screen

File NO.

REV

A/01 http://www.yes-display.com

8. Inspection Standard

8.1 Incoming Inspection and Standard:

The below incoming inspection are applied to the TFT LCM Modules supplied by
ShenZhen Yes-Display International Technology CO.,LTD. The customers should inspect
the LCM within 14 days after receiving the goods. The result of inspection should be
notified to the Seller in the writing copy promptly, if the customer do not send them within
14 days, the seller has the right to judge as acceptance of goods. The inspection lot size
is treated as the quantity per shipment and per model. The sampling plan shall be
inspected under MIL-STDO15E in Level Il by single sampling. The acceptable quality
level (AQL) are categorized as below grades:

CRITICAL= 0.4%, MAJOR= 0.65%, MINOR= 1.5%

8.2 Inspection condition and Warranty policy:

The delivered LCM should be stored properly, ideally under climate-controlled
environment at 25 (+5) degree Celsius as well as 60% (+10) Relative Humidity. The LCM
shall be inspected in the viewing angle of 45 degree from the four major angles (U/D/L/R)
under the single fluorescent lamp of 20W (equal to 300 to 500 lux). For warranty,
ShenZhen Yes-Display International Technology CO.,LTD. will provide 12 months of
warranty period as standard, and provide the new replacement for the defective products
which belong to the Seller’s responsibility verified by the quality department.

8.3 Inspection Criteria:

8.3.1 Critical defect

Item No. Inspection Judgement
content
8.3.11 Functional No display, abnormal display, short circuit,
defects missing line, off-contrast and chromaticity,
Touch Panel non-function
8.3.1.2 Model mixed Other model mixed

8.3.2 Major defect:

Item No. Inspection Judgement
content
8.3.21 Product Missing model no. and wrong model no. is
indication indicated on the LCM.
8.3.2.2 Glass cracking The LCD and touch panel glass crack or
breakage

-19 -
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8.3.2.3 Missing The function component missing such as
component connector, cable, etc.

8.3.3 Minor defect (LCD) :

Item No. Inspection Judgement
content
8.3.3.1 Black/White spot p=iaty). /2
Foreign particles | _, X o v
Dust in the cell & x y
Diameter (mm) Acceptable Q’ty
® <01 Ignore
01< @ <0.25 3 (Distance>5mm)
0.25< O Not allowed
8.3.3.2 Linear defect
Black/white line Length(mm) Width (mm) Acceptable Q’ty
Black/white W <0.03 Ignore
scratch -
L< 5.0 0.03 <W<0.07 3
0.07 <W Follow 8.3.3.1
8.3.3.3 Polarizer Bubbles Diameter (mm) Acceptable Q'ty
Dent on polarizer
® <02 Ignore
02< ® <05 2 (Distance>5mm)
05< O Not allowed

-20 -
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8.3.34 Electrical Dot | Bright dot and Dark dot definition:
defect BB B
(Two adjacent dot)
Inspection pattern: black, white, red, green, and
blue screen.
Items Acceptable Q’ty
Bright dot N < 4 (Distance >5mm)
Dark dot N < 4 (Distance >5mm)
8.3.3.5 Glass Defect-
Corner chipping
Size(mm) Judgement
X<3mm, Y<S , Accept
ZZ T
(S= ITO length,
T=Single glass
thickness)
8.3.3.6 Glass Defect-
Side fragment
Size(mm) Judgement
X<2 mm, Y< border edge Accept
Z<T
(T= single glass thickness)
8.3.4 Minor defect (Touch Panel)
Item No. Inspection Judgement
content

-21 -
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8.3.4.1 Scratch, dust,
particles, foreign | g, ) Acceptable Q'ty
materials in
“linear type” W<0.05mm, L<10mm Ignore
0.05mm<W < 0.07mm, L < 3
10mm
W>0.07mm Reject
8.3.4.2 Scratch, dust,
particles, foreign Diameter (mm) Acceptable Q’ty
materials in
“round type” ®< 0.25mm Ignore
0.25mm<®< 0.35mm 5
® > 0.35mm Reject
8.3.4.3 Air bubbles
Diameter (mm) Acceptable Q’'ty
®< 0.2mm Ignore
0.2mm<®< 0.5mm 3
® > 0.5mm Reject
8.3.4.5 Scratch on
printing area Size (mm) Acceptable Q’ty
W<0.03mm, L<5 mm Ignore
0.03mm<W=<0.05mm, L<5mm 3
W>0.05mm or L> 5mm Reject
8.3.4.6 Corner chipping il
Z
Size(mm) Judgement
X<2mm, Y<2mm Accept
Z<1/2T
(T= single glass thickness)

-22 -
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8.34.7 Edge chipping

Size(mm) Judgement
X<3 mm, Y<3 mm Accept
ZA2 T

(T= single glass thickness)
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9. Reliability Test Conditions and Methods

9.1 Reliability Test Conditions and Methods:

NO. TEST ITEMS TEST CONDITION WSIH IS A AUIER
TEST
@ | Mo Jemperature 80°C+2°Cx96Hours
torage
@ |Low ;emperat“re -30°C+2°Cx96Hours
torage
® High Temp_erature 70°C+2°Cx96Hours
Operating
Inspection after 2~4hours
@ | Low Temperature -20°C+2°Cx96Hours storage at room
Operating temperature, the samples
-20°C <=> 25°C<=> 70°C Zh?u'? be free from
: : . efects:
30min)_ 5min 30min
® Temperature | (S0min),__(omin)___(39min) | e i the LOD.
Cycle(Storage) 1cycle
2, Seal leak.
Total 10cycle ,
3, Non-display.
D Proof issi
® amp o0 50°C+5°Cx90%RHx96Hours | 4+ Missing segments.
Test (Storage) 5, Glass crack.
Frequency:10Hz~55Hz~10Hz | 6, Current IDD is twice
Amplitude:1.5MM higher than initial value.
@ Vibration Test X,Y,Z direction for total 3hours | /> The surface shall be free
. . ) from damage.
(packing condition test will be The electri
tested by a carton) 8, The e e_ct_rlc :
characteristic requirements
Drop to the ground from 1M height | shall be satisfied.
one time
Drooping Test every side of carton.
(packing condition test will be
tested by a carton)
Voltage:+8KV,R:330Q,C:150PF Ai
© ESD Test r Mode,10times
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REMARK:

1, The Test samples should be applied to only one test item.

2, Sample side for each test item is 5~10pcs.

3,For Damp Proof Test, Pure water(Resistance>10MQ)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.

5, EL evaluation should be accepted from reliability test with humidity and temperature: Some
defects such as black spot/blemish can happen by natural chemical reaction with humidity
and Fluorescence EL has.

6, Failure Judgment Criterion: Basic Specification Electrical Characteristic, Mechanical
Characteristic, Optical Characteristic.
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10. Cautions and Handling Precautions

10.1 Mounting method

The LCD panel of TFT module consists of two thin glass plates with polarizes which
easily be damaged. And since the module in so constructed as to be fixed by utilizing fitting
holes in the printed circuit board.

Extreme care should be needed when handling the LCD modules.
10.2 Caution of LCD handling and cleaning
When cleaning the display surface, Use soft cloth with solvent
[Recommended below] and wipe lightly
® |sopropyl alcohol
® Ethyl alcohol

Do not wipe the display surface with dry or hard materials that will damage the polarizer
surface.

Do not use the following solvent:
® \Water
® Aromatics

Do not wipe ITO pad area with the dry or hard materials that will damage the ITO
patterns

Do not use the following solvent on the pad or prevent it from being contaminated:
® Soldering flux
® Chlorine (Cl), Sulfur (S)

If goods were sent without being silicon coated on the pad, ITO patterns could be
damaged due to the corrosion as time goes on.

If ITO corrosion happen by miss-handling or using some materials such as Chlorine (Cl),
Sulfur (S) from customer, Responsibility is on customer.

10.3 Caution against static charge
The LCD module use C-MOS LSI drivers, so we recommended that you:

Connect any unused input terminal to power or ground, do not input any signals before
power is turned on, and ground your body, work/assembly areas, and assembly equipment
to protect against static electricity.
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10.4 packing
® Module employs LCD elements and must be treated as such.
® Avoid intense shock and falls from a height.

® To prevent modules from degradation, do not operate or store them exposed direct to
sunshine or high temperature/humidity

10.5 Caution for operation

® |t is an indispensable condition to drive LCD’s within the specified voltage limit since
the higher voltage then the limit cause the shorter LCD life.

® An electrochemical reaction due to direct current causes LCD’s undesirable
deterioration, so that the use of direct current drive should be avoided.

® Response time will be extremely delayed at lower temperature then the operating
temperature range and on the other hand at higher temperature LCD’s how dark color
in them. However those phenomena do not mean malfunction or out of order with
LCD’s, which will come back in the specified operation temperature.

® |f the display area is pushed hard during operation, some font will be abnormally
displayed but it resumes normal condition after turning off once.

® Slight dew depositing on terminals is a cause for electro-chemical reaction resulting in
terminal open circuit.

Usage under the maximum operating temperature, 50%Rh or less is required.
10.6 storing

In the case of storing for a long period of time for instance, for years for the purpose or
replacement use, the following ways are recommended.

® Storage in a polyethylene bag with the opening sealed so as not to enter fresh air
outside in it. And with no desiccant.

® Placing in a dark place where neither exposure to direct sunlight nor light's keeping the
storage temperature range.

® Storing with no touch on polarizer surface by the anything else.

[It is recommended to store them as they have been contained in the inner container at
the time of delivery from us

10.7 Safety
® |t is recommendable to crash damaged or unnecessary LCD’s into pieces and wash off

liquid crystal by either of solvents such as acetone and ethanol, which should be
burned up later.
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® \When any liquid leaked out of a damaged glass cell comes in contact with your hands,
please wash it off well with soap and water
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11. Packing Method

11.1 Method

4. Plastic Bag

P P Label

/5‘ 1 Lot Package

N\ __—lLabel
N

6. Carton Box (Left&Right)

Product information Label
(Left&Right)

o

Product information Label
(Left&Right)

11.2 Packing Label
TBD
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