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A SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

General Description

* Description

This is a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that uses
amorphous silicon TFT as a switching devices. This model is composed of a Transmissive type
TFT-LCD Panel, driver circuit ,back-light unit. The resolution of a 2.8" TFT-LCD contains 240 x 32
0 pixels, and can display up to 262K colors.

* Features

-Low Input Voltage : VCC : 2.8-3.3V
-Display Colors of TFT LCD : 262K colors
-CPU Interface : 8080 parallel 8 bit

-Internal Power Supply Circuit.

Genera:tgnr;%rmation SDelCification Unit Note
Main Panel
Display area(AA) 43.2(H) *57.60(V) (2.8 inch ) mm -
Driver element a-Si TFT active matrix - -
Display colors 262K colors -
Number of pixels 240(RGB) *320 dots -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.18(H) *0.18(V) mm -
Viewing angle 12 o'clock -
Drive IC ST7781 - -
Display mode Transmissive/ Normally White - -
Operating temperature -20~+70C - -
Storage temperature -30~+80C - -
® Mechanical Information
Item Min. Typ. Max. Unit Note

Horizontal(H) - 50 - mm -

Module
size Vertical(V) - 69.2 - mm -
Depth(D) - 3.9 - mm -
Weight - TBD - g -
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SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

1. 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: LCD-7200, BM-5A, BM-7, PR-650, EZ-Contrast

Optical Characteristics
-1) Specification: (following data was test with Sumitomo AG polarizer and LED B/L (L= 4820 nits )

Ta=25C

|Parameter Symbol Condition MIN. | TYP. | MAX. | Unit Remarks
Viewing Horizontal | 11, &12 45 50 -- deg
Angle Vertical 521 CRz=10 10 15 -- deg Note 6-1

g 22 30 35 -- deg
Brightness L 8 =0 250 | 300 | -- | cd/m?
Contrast Ratio CR V’:i\é\f,m;ma"i‘;?e 300 | 350 | -- Note 6-2
Response Rise Tr - 15 20 ms
tme. Fall Tf 7=0 T [ 20 [ 30 [ ms | €83
Transmission Ratio T & =0 6 6.5 - %
NTSC 58 %
Color Coordinate (CIE) ( Color Filter vendor provide Color Coordinate data )
Red Xr & =0 0.598 | 0.628 | 0.658 | --

Yr & =0 0.298 | 0.328 | 0.358 | --
Green Xg & =0 0.257 | 0.287 | 0.317 | --

Yg & =0 0.532| 0.562 |0.598 | -- wlo polarizer
Blue Xb & =0 0.107 | 0.137 | 0.167 | --

Yb & =0 0.096 | 0.126 | 0.156 | --
\White Xw & =0 0.276 | 0.306 | 0.336 | --

Yw g =0 0.302| 0.332 | 0.367 | --

Measuring equipment : BM-7
Note (1) If product is exposed to high temperatures for extended time, there is a possibility of

the polarizer film damage which could degrade the optical characteristics.

Note (2) Definition of Contrast Ratio (CR):

CR - Luminance ( brightness ) all pixels " White"

Luminance ( brightness ) all pixels "dark"
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Note (3). Definition of Viewing Angle (0x, 0y):

Normal
Bx =By = Q°

Oy+

12 o’clock direction
By+ =90°

6 o’clock

By- = 90° b BXx+=90°

Note (4) Definition of Response Time (TR, TF):

pad
Non-select select Non-select
R
A
100% ™ Tr [ ™ Tf
90%
Optical
response
10% R
—»
0% Time
Note (5) Measurement Set-Up: Measure after lighting Backlight for 30 minutes in a windless room.
LD Module
LD Panel
Fhotomeaeter
Center of the Screen I:T[:l PCOM BM-T FE'-S-'Z}
- ___________________E_____________
Field of Wiew = 17
Light Shi=ld Room
S mim
= = [Bumbient Luminance < 1 lux)
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2. Electrical Characteristics
2.1 ABSOLUTE MAXIMUM RATING(Ta=25 VSS=0V)

Characteristics Symbol|  Min. Typ. Max. | Unit | Note
Supply voltage for Logic Vee -0.3 2.8 +4.6 A% -
Logic signal input voltage ViN -0.3 - Vppt0.3| V -
Operating temperature Top -20 - +70 (¢ 1,2
Storage temperature Tst -30 - +80 (¢ 1,2

Notel: Background color changes slightly depending on ambient temperature.
This phenomenonis reversible. Ta70C: 75%RH max

Ta>70C: absolute humidity must be lower than the humidity of 75%RH at 70C
Note2: Ta at =30 Cwill be <48hrs, at 80C will be <120hrs
2.2 DC Electrical Characteristics

Characteristics Symbol| Min. Typ. Max. Unit | Note

Supply voltage for Logic Vee 2.7 2.8 3.3 A% -
Current consumption lcctlc - 8 mA -
. Vih | 0.7Vppl - Vool \% -

Level input voltage
Vi Vss - 0.3Vppi | 'V -
VOH VSS - VDDI \Y -

Level output voltage
VoL Vss - 0.2Vpp | V -

2.3 LED Backlight Characteristics
The back-light system is edge-lighting type with 4chips White LED in parallel

Item Symbol | Min. Typ. Max. | Unit Note
Forward Current Iz - 60 - mA
Forward Voltage VE - 32 - \Y% -
Luminance Lv 3000 3300 - cd/m2 |lg=60mA
Uniformity Avg 80 - - % -
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3. Input terminal Pin Assignment

3.1 Input signal & Power

Pin NO. Symbol Function

1 NC

2 RESET This signal will reset the device and it must be applied to properly
initialize the chip.

3 o Touch panel coordinate(Down)

4 Y+ Touch panel coordinate(Up)

5 X+ Touch panel coordinate(Right)

6 X— Touch panel coordinate(Left)

7 CS Chip selection pin (“Low” is enable) signal

8 RS Display data/command selection pin in MCU interface. RS="1":
display data or parameter. RS=’0": command data.

9 WR Write enable in 8080 MCU parallel interface.

10 RD Read enable in 8080 MCU parallel interface.

11 DB17 MCU parallel interface data bus.

12 DB16 D17: MSB

14 DB14

15 DB13

16 DB12

17 DB11

18 DB10

19 VSS Power Ground

20 A Backlight Power supply

21 K1 Backlight Ground

22 K2 Backlight Ground

23 K3 Backlight Ground

24 K4 Backlight Ground

25 VCC Power supply
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3.2 Input Signal, Basic Display Colors and Gray scale of Each Colors

RED GREEN BLUE GRAY
COLOR| Display RO [R1 R2 |R3 R4 R5 GO [G1 [G2 [G3 G4 (G5 BO B1 B2 B3 B4 B5 | SCALE
LEVEL
BLACK |0|0/0/0O/0O]O0O/0O|O|O]O/O]O|O]O|O]O|0O]O -
BLUE (0 /0[0[0][0/0O]O/O]O O]OJO]T 1|1 |1]T1] 1 -
GREEN ' 0|0|0[0O]O|O]1 |11 ]/1/1]1/0]/0/0]0/0]0 -
BAasiIc | CYAN 10 0[O0/ 0O (OO |1 |1 |1 1|1 |1 |11 |11 ]1]1 -
COLOR | RED 1/ 1/1/1/1]1]0/0/0]0O/0O]O]O]O|0O]O|0O]O -
MAGENTA| T /1 1|1 |1 /1/0/,0 O0O]O0O O/O|L1 1|1 1|11 -
YELLOW |1 |1 /1, 1 /1|1 /1|11 ]|1|/1]1/0[0|0O]O|0O]O -
WHITE | 1 /1 1|1 /1 /1 /1 1 /1 |11/ 1/t /11 /1]1/1 -
BLACK [0|0/0/O0O/0O]O/0O|O|/O]O/O]O|O]O|O]O|0O]O RO
DARK | 1/0/ 0, 0/0/0|0/0O|0O]0O|O0/0O]|O0O/O0O/0/O0O|O0]O R1
GRAY T ojr,0/0/0|0/0O|O0O|O]O|O|]O|O|O|O]O|0O]O
SCALE R3~R60
RED O O O O O 0 - I e A O O O O O
l 1/ 0/1/1/1]1]0/0]0/0/0]O0O]0O]0/0]0]|0]O0] Rel
LIGHT |0 1 /1/1/1]1]0/0/0/0/0]0]0/ 00 0]0 0] R62
RED 1/ 1/1/1/1]1/]0/0/0]0/0]O0O]0O]0O/0]0O|0O]O0O]| R63
BLACK |0|0/0/0O/0O]O0O/0O|O/O]O/O]O/O]O|O]O|0O]O GO
DARK |0/0/ 0/ O0/0/0O]|1/0O|/O0O]O|OJO]|O/O 0O0]JO|O0]O Gl
GRAY T 06jo/0/0/0|O0O/O|1|/0O]O|/O]O|O|O|O]O|0O]O G2
SCALE . . . . . . . . . . . . . . . . . . G3NG6O
OF S - I - - - T R (- A (A A N N A
GREEN l 0jo/0/0/0|O0O|1]|O0O|T|1]/1]|]1T/O0|O/O]|O]O O @Gol
LIGHT 10/ 0/0/0/0]0O]O]1 |1 ]1/1]1]0]0/0]0/0]0]| G62
GREEN ' 0/ 0]0]|O]OJO]1T /1|1 1|1 /1]0/0]0/0O]0O0 0] G63
BLACK |10]0/0/0O/0O]O0O/0O]O/O]O/O]O/O]O|O]O|0O]O B0
DARK |0/0 0 0/ 0/0]O0O/0O|O0O]0O|O0OJO]1 0/ 0/0|0]O Bl
GRAY T 0/0/0/0/0O]O0O/0O]O/O]O/O]O|O]1]0O]O|0O]O B2
SCALE . . . . . . . . . . . . . . . . . . B3NB60
OF S - O O I - - A - A O R :
BLUE l 0/0/0/O0O/0O]O/0O|O/O0O]O|O]O]1]O 1|1 ]1]1] Bel
LIGHT |0/ 0]0/ 0[]0/ 0]/0/0]/0|0]O0O/ 00O/ 1|1 /1|1 1] B62
BLUE ' 0/0]/0/0]0/0]/0O/0O]O0O /OO0 1|1 ]1]1]1 B63
Note) Defintion of Gray :
Rn: Red Gray, Gn : Green Gray, Bn: Blue Gray (n = Gray level)
Input Signal : 0 = Low level voltage , 1 = High level votage
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A SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

4. Operating Principle & Methods
Please refer to ST7781 datasheet for more details.
80-System Interface Timing Characteristics

Normal Write Mode (IOVCC = 1.65~3.3V, VCC=2.4~3.3V)

Item Symbol | Unit | Min. | Typ. Max. | Test Condition
. Write tevow ns 100 - -
Bus cycle time
Read tover ns 300

Write low-level pulse width PWoyw ns 50
Write high-level pulse width PWaw ns 50
Read low-level pulse width PW.r ns 150
Read high-level pulse width PWur ns 150
Write / Read rise / fall time twrdtwrs ns - - 25
Setup time Write ( RS to nCS, EInWR ) tas e 10

Read ( RS to nCS, RW/nRD ) ) 5
Address hold time tan ns 5
Write data set up time tosw ns 10
Write data hold time ty ns 15
Read data delay time toor ns - - 100
Read data hold time oHR ns 5

s
RS VIH X VH
v L - VIL

nCs \ /

PW,y. PW, 5 PW iy PWy

NWR, nRD \\Y\{: v, ‘-ﬂj 7// NG

L .
WRE evow fever

RS

“aewra (/LTI vt SXTITTTTTTTTT

toor onr

eSSy TR

o
I

(=]

Figure 4.1 80 SYSTEM BUS TIMING
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4.2 RESET TIMING

Reset Timing Characteristics (VCC=1.8~3.3V,IOVCC =1.65~3.3 V)

ltem Symbol | Unit Min. Typ. Max.
Reset low-level width tres ms 1 -
Reset rise time taes us - - 10
tRE“ trREE‘; }-’
| AV
nRESET \ IH
TVII
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5. Operation Sequence:

5.1 Power On Sequence

I0Vge

(-F'ﬁ'-‘-'er Supply ON (Vee, Vo, |G'."-I'I|3|3h

Voo —e

GMD
IOV —m Vg

\_ Ve, 10Vee Ve Simultaneously _}

or

I v

1ms or more Power On Resel
and
Display OFF
10ms or more !
Oscillator
Stabilizing time ;
LCD Power ( Registers salting \
Supply ON hefore power supply
Sequence startup
fl'Ee;:]isters selting fi :;r\
power supply startup
" J
F 3

40ms or more
Slep-up circuit
stabilizing time

(2)

&

Registers setting f
power supply startup

4]

Operational
Amplifier

¥

stabilizing time Set the other

registers

¥

Display OM
Sequence

¥y

Display OM

avYav¥ta

N N

Power ON Sequence

=/

Display OFF Selling
CTE=0

oji-0] = 00

GON =10

POM=0

St VC[2-0], VRH[Z:0), VOM[4:0],
WOW[4:0], PON=0, DK=1

BT[2:0] = 000

Set DCA[2:0], DCO[A0]
PON = 1

Set AP[2:0]

Power supply operalion selting (2)
Set BT[]

Set SAP[Z:0]

DTE=1
D{1:0]=11
GON=1

Part. No.
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A SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

5.2 Power Off Sequence

Display OM Selting
(NDFITIaI DiS[:-l-_’-l'D E;rlED:|1=1|
* GON=1

Display OFF
Sequence

:

Display OFF

'

ower S SAP[2:0] = 000
Power JUF‘I:I'_-, AP[2:0] = 000
Halt Setting PON =0

I

fp—mﬂ"ell Suppl',r OFF {l'u'l.gc. 1'.I'I|:|. |D1'.'rc;:|\

EDI IOVee Veco
GMD

Voo = [OVWee — Voo or
\_VCC. 1Oz Wi Simu'laﬂE{JuS'}'J

Power OFF Sequence
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A SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

5.3 Display On/Off Sequence

Display Off Flow Display On Flow
l (Power Settimg]
Display OFF
GON =1 =¥ 3
DTE = 1 Display Cn
D[1:0] =10 BASEE=0
GON = 1
DTE=20
D[1:0] = 01
Wait for 2 frames ¢
or maore
VWait for 2 frames
l or more

Display OFF l
Display On
GON=0
DTE=0 BASEE=1
D[1:0] = 00 GON =1
DTE=1

l D[1:0] = 11

Power Supply Off

SAP =0 ( Display ON )
APE=0

AP[2:0] = 000
PON=0

:
(“omeron)

Part. No. | TS8026Y Rev 3 Page | 14/24




A SHENZHEN TECHSTAR ELECTRONICS CO.,LTD

6. Reliability Test Result

6.1 Condition
o Sample Test
Item Condition ) Note
Size Result
Low Temperature .
) ) -20C, 96HR Sea TBD -
Operating Life test
Thermal Humidity i
] ) 60C, 90%RH, 96HR 10ea TBD -
Operating Life test
Temperature Cycle ON/OFF . .
-20C < 70C, ON/OFF, 20CYC Sea TBD (1)
test
High Temperature .
80 C, 96HR Sea TBD -
Storage test
Low Temperature .
—30C, 96HR Sea TBD -
Storage test
Thermal Shock test (20C & 70T )C 5ea TBD )
Contact +/-4kV, 5 times Sea TBD
ESD CDM
Air +/-8kV, 5 times Sea TBD
Acceleration:1.5G,
Vibration width : 3 mm
Box Vibration Test Sweep range : 5-55 Hz 1box TBD
Vibration direction : X, Y, Z axis
120 cyc
Box Drop Test 1 Corner 3 Edges 6 faces, 66cm(MEDIUM BOX) 1box TBD -
Note (1) ON Time over 10 seconds, OFF Time under 10 seconds
@)
STEP Order | Temperature | Humidity Time Test Note
1 +25 C 65 % 3 Hr Function Test (@ Temperature : within 3 C
2 —20 C 0% 12 Hr Auto Test
3 125 65 % IHr | Function Test below I C/min
4 +70 C 90 % 12 Hr Auto Test
5 +25 C 65 % 1 Hr Function Test
6 —20 C 0% 12 Hr Auto Test
7 +70 C 95 % 12 Hr Auto Test
8 +25 C 65 % 3 Hr Final Test
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7. Outline d

FPC INTERFACE
NO. |PinName
18 20F0S 1 |[FMARK
dl 20%9%6¥ T 2 |RESET
1271 2'0%2'LYy ' 31 Y-
YA dl 8 o 4 v
vy dl 2hh e asa majdzwmmﬂm,m\v o S| X+
Ao Al A Y'Y 101 2€y 7'E> + ~ _
g o o o T0EE06 Y ¥'0 61X
S T S o XJ remove tpae ﬂylw N\ 7 | /CS
= T T N 8 | RS
vloro "S5, o | VR
7., 10] RD
11| DB7
Q 12| DB6
= {K 13| 085
Lld< /,\,23,@ S TTE0LImmY 12| DB4
La %H N < < Direction 15/ D83
@ = [ —
Wl 0 o 16| DB2
N So - XLX=> XR(X+) = hul 17| DB1
o oG+ z 1o}
Ao e, & e DBO
Wl ao g 2 o @ 18
®oDVw DD o 0 19] GND
h 20| LEDA
21| LEDKI
22| LEDK2
23| LEDK3
YDCY =) c 24| LEDK4
stLioone 25| VDD
75 #
; B R RS A G 2 Y
m m % - L x|
n Y = FPCHH a i &l =
JE T 5%
‘_}m@oﬂmﬁo ‘_}mqoﬂmﬁo
T 1'0¥2'61=(1-G>*8'0d
S0'8 EAEEEE
€0¥5E9 CO0FS TV
PN | symoot Circuit Diagram:
1| yuers LEDKI >
2 | Xux-> LEDK? S
, , 3 . LEDA
Display type:TFT/Normal white = LEpK3—R
Display mode:Transmissive LEDK4 o2
Viewing direction: 12:00 Vo > N
i NN \/J SCALE | SHEET
Driver 1C:ST7781 E IR IFEF AR AT
?im,%homm type: 8080-Bbits W TECHSTAR ELECTRONICS CO.,LTD.| Frr 1M
Logic volatage: 3102V
Uperating temproture: -20°C ~ +/0°C TOLERANCE(% %) Mod.Name | PART.Name
Storage temprature: -30°C ~ +80°C ReV| Revision content description Date TOLERANCE XX+0.3 AW x@w
Backlight:4Chip-white LED 01 FIRST ISSUE 2009104101 OTHERWISE  y yxr 02 TS8026Y
VLED=3.2V,ILED=60MA SPECFIED
With “0O" for referrence dimension UNIT |DESIGNED(structure)| DESIGNED(electron) APPROVED DRAWING NAME
ROHS requestd
mm ASSEMBLE
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8. Packing

_— TS8026YHtk

SRR
HEFE 180°%E N

B bR

FZHLAL S 15PCS ™

BB, FEftIt16.

ACHA(K)390 X(55)340X(=1)160]

AR B KL 15X15=225PCS

[ T R AR

o AR 4T -

A

IR I R~ ]

SCALE

SHEET

TECHSTAR ELECTRONICS CO.,LTD.| FT 5/5
Mod.Name PART.Name
T TS8026Y S ©
UNIT DESIGNED CHECKED APPROVED DRAWING NAME
mm Packaging
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9. Cautions and Handling Precautions

9.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.

Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage,

this may cause improper operation or damage to the module and back-light unit

(3) Note that polarizers are very fragile and could be easily damaged. Do not press or scratch
the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.

Do not use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl
chloride. It might permanent damage to the polarizer due to chemical reaction.

(7) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or
mouth. In case of contact with hands, legs, or clothes, it must be washed away thoroughly

with soap.

(8) Protect the module from static, it may cause damage to the CMOS ICs.

(9) Use finger—stalls with soft gloves in order to keep display clean during the incoming inspection
and assembly process.

(10) Do not disassemble the module.

(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that
the electrostatic charge can be minimized.

(12) Pins of I/F connector shall not be touched directly with bare hands.

(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 5.1 Power On Sequence &5.2 Power Off

Seqguence
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9.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.

It is highly recommended to store the module with temperature from 0 to 35 C and

relative humidity of less than 70%

(2) Do not store the TFT-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time,

be sure to adopt effective measures for protecting the modules from strong ultraviolet

radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation
is allowed. Formation of dewdrops may cause an abnormal operation or a failure of the module.
In particular, the greatest possible care should be taken to prevent any module from being
operated where condensation has occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order

not to be stressed.
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10. Touch panel

10.1 fEFFREE
AR : —10°C ~ +607C
{efififfE: —20C ~ +70°C
(AR : 5% ~ 90% RH
10.2 AJEEMESEER
A. EEEE: T60C & 90%RH, 120H

MIRIUBLIBC,  E =060 A 24/ SR REAT I, 2000 A2 T 1) 4 A
P X 2000 ~ 900Q, LA ET W2 15%LL AN .
Y: 200Q ~ 900Q, Liid T AT 15%0LN .
4tk fHyr. =20 M Q @25V(DC)
eE: < 1.5%
B. mitEphd. —20°C. 2.5H, 60°C, 2.5h . 284MEH.
MIRTINPLIC , FE =i P ICE 24/ N e AT, D20 A2 1
I EEHLPH: X: 200Q ~ 900Q, LA AT A 15%LLN .
Y: 200Q ~ 9009, Lilli{AT 2 15% AN .
HitgMHpr: =20 M Q @25V(DC)

2k < 1.5%
C. BEEEMEIR. 45°C & 50%RH, 2.5H 60°C & 90%RH, 2.5H, 12/MiEH
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MIRIHLECH, 76 =00 FRCE 24/ REAT I, A0 A A

s HPH: X 2000 ~ 900Q ., Ly ET A2 15% LA
Y: 200Q ~ 900Q, SiRRT & 15%LLN .

ok PHPL: >20 M Q @25V(DC)

bk < 1.5%

10.3 ZXIWR

= 10 Jjik

S8 S NG LT 2mm

Y. 250g

M WA

SEE N : 60mm/ sec

(] — AL B RIZ10 Tk, Wi Byl

g : ¥ 200Q ~ 9000
Y: 200Q ~ 9000

fdiggfHpr: =20 M Q@ @25v(DC)

ett: < 1.5%
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10.4 R
= 100 JJIK
ELA/N: 2mm
%L R4 250g
ESLH I R
SEERF: 120 tims/sec
(E ] —Pr & 100 J3ik, T R A&t
Mg HIPH: X 200Q ~ 9000
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