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1. General Specifications

1.1. Description

The XHO012BSTE-1908V2 is a color active matrix Thin Film Transistor (TFT) Liquid Crystal Display (LCD) that
uses amorphous silicon (a-Si) TFT as a switching device. This module is composed of a single 1.22 inches
transmissive type main TFT-LCD Panel and a resistive touch screen display. The resolution of the panel is
240 x204 pixels and can display 65K color.

1.2. Features

-TM type for main TFT-LCD panel
-One backlight with 2 white LED
-80-system 3Line serial bus

-Full, Still, Partial, Sleep & Standby mode are available

1.3. Application

-Display terminals for cellular phone

1.4. General Specification

No. Item Specification Unit | Remark
1 LCD Size 1.22 inch -
2 Panel Type a-si TFT - -
3 Touch Panel Type TBD - -
4 Resolution 240x(RGB)x204 pixel -
5 Display Mode Normally balck, Transmissive - -
6 Display Number of Colors 65K - -
7 Viewing Direction all - Note 1
8 Contrast Ratio 900 - -
9 Luminance 320 cd/m? | Note 2
10 Module Size 33.66(W)x33.02(L)x1.50(T) mm Note 1
11 Panel Active Area 30.96(W)x26.32(V) mm Note 1
12 Touch Panel Active Area mm -
13 Touch Panel View Area mm -
14 Pixel Pitch 0.129*0.129 mm -
15 Weight TBD g -
16 Driver IC ST7789V2-G4 - -
17 Driver IC RAM Size TBD bit -
18 Light Source 2 White LEDs in Seriesl - -
19 Interface SPI 3Line - -
20 | Module power consumption - mw
21 Operating Temperature -20~70 °C -
22 Storage Temperature -30~80 °C -

Note 1: Please refer to the mechanical drawing.

Note 2: Luminance is measured with touch panel attached.

1




___\\[

NEWSUN £

2. Block Diagram

Spec. No.: XHO012BSTE-1908V2
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3. Pin Assignments

Spec. No.: XHO012BSTE-1908V2

Pin No. Symbol /10 Function Remark
1 LEDK P B/L LED Cathode
2 LEDK P B/L LED Cathode
3 GND P Ground
4 GND P Ground
5 FMARK o No connect -
6 SDA I/0 Serial input/output data
7 WR - No connect
8 SCL I Serial interface clock
9 CS I Chip select signal (Low:active)
10 RESET I Reset signal (Low: active)Register select
11 IOVCC18 P Power Supply for I/(?3 ?stem.IOVCC=2.4V ~ )
12 IOVCC18 P Power Supply for I/0 system.IOVCC=2.4V ~
3.3V
5 | vecas | p | VOIPauer sy Poer Sutplfor
1 | vocm [ e | VOTPowersummy Poner Supoh for
15 GND P Ground
16 GND P Ground
17-22 NC - No connect
23 LEDA B/L LED Anode -
24 LEDA B/L LED Anode
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4. Electrical Specifications

4.1. Backlight Unit
The backlight system is an edge lighting type with 2 white LEDs.

LEDA é/ é/ LEDK

(T,=+25°C)
Item Symbol Values Unit Remark
Min. Typ. Max.
Current It - 20 - mA Note 1
Voltage Vs 6.4 V l=20mA
Uniformity Avg 80 % l=20mA
Power Consumption PsL - 128 - mW Note 2
Note1: 2 LEDs are connected in Series; each LED’s current consumption is 20mA.
Note2: Where Ig= 20 mA, Pg_ = Ig x V. Vg is backlight forward voltage.
4.2. Absolute Maximum Rating
ltem Symbol Rating Unit
Supply Voltage VDD -03~+46 V
Supply Voltage (Logic) VDDI -03~+486 vV
Driver Supply Voltage VGH-VGL -0.3~+30.0 V
Logic Input Voltage Range VIN -0.3~VDDI+0.5 %
Logic Output Voltage Range VO -0.3~VDDI+0.5 vV
Operating Temperature Range TOPR -30 ~ +85
Storage Temperature Range TSTG -40 ~ +125

Table 1 Absolute Operation Range
Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be degraded.
Absolute maximum limitation, therefore, specify the values exceeding which the product may be physically damaged. Be sure to use the

product within the recommend range.
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4.3. DC Characteristics

» Specification . Related
Parameter Symbaol Condition Unit
MIN. TYP. MAX. Pins
Power & Operation Voltage
Operating
System Voltage VDD 24 2.75 33 W
voltage
_ VO Supply ~
Interface Operation Voltage VDD 1.65 1.8 33 W
Vaoltage
Gate Driver High Voltage WGH 12.2 14.97 W Mote 4
Gate Driver Low Voltage VGL -12.5 -1.16 W
Gate Driver Supply Voltage | VGH-VGL | 19.36 2747 W Mote 5
Input / Output
Logic-High Input Voltage VIH 0. 7vDDl VDD A Mote 1
Logic-Low Input Voltage VIL V33 0.3vDDI W Mote 1
Logic-High Output Voltage WOH [OH = -1.0mA 0.8vDDl VDD A Mote 1
Logic-Low Output Voltage YOL [OL=+1.0mA V33 0.2vDDI A Mote 1
Logic-High Input Current lIH YIN = VDDI 1 uA Mote 1
Logic-Low Input Current lIL VIN =55 -1 uA Mote 1
Input Leakage Current lIL [OH = -1.0mA -0.1 +0.1 uA Mote 1
YCOM Vaoltage
YCOM amplitude VCOM W55 W
Source Driver
Source Output Range Vsout VAN VAR W
Gamma Reference ~
o VAP 445 6.4 W Mote B
Vaoltage(Positive)
Gamma Reference
VAN -4.6 -2.65 W
Voltage(Megative)
_ _ Below with 99%
Source Dutput Settling Time Tr o 20 us Mote 2
precision
Output Offset Veltage VOFFSET 35 mYy Note 3

Table 2 Basic DC Characteristics
MNaotes:
1. TA=-301o 700 (fo +85 1 no damags).
2. Souwrce channe! loading= 2K0+12pF/channel, Gale channe! loading=3K2+40pFichannel.
3 The Max. valus is betwesan measured point of source oufput and gamma sefiing valus.

4. When evaluating the maximum and minimum of VGH, VDD=2 8V
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5. Optical Specifications

Spec. No.: XHO012BSTE-1908V2

(T,=+25°C, VCI=2.8V, VDD=1.8V, Ig=60mA)

. Values .
Item Symbol | Condition Unit Remark
Min. Typ. | Max.
Left oL 80 -
Viewing Right Or 80 .
Angle CR=10 80 degree Note 1,2
Range Top S -
Bottom Os 80 -
Response Time Ton +To é\l:qr)r:(a)l - 30 35 ms Note 2,3
Contrast Ratio CR Normal 900 ; ; Note 2,4
0=9=0
, Normal 2
Luminance L 0=0=0° 320 - cd/m Note 2,5
Flicker - - No Visible - Note 8
Crosstalk - - No Visible - Note 9
W, TBD
White
! W, TBD
Ry TBD
Color Red
R TBD
Chromaticity Y N_orn_wal - Note 2,6
(CIE1931) Gy 6=0=0 TBD
Green
G, TBD
B, TBD
BI
ue B, TBD
Color Gamut NTSC CIE1931 50 - % -
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Note 1: Definition of viewing angle range

Normal line
0=9=0"
eT y . .
a--al 12 o’clock direction

s M /1 »=90°

. /| /
N YA
1 /}‘\"\ !//

"V/ /
S //// /
®=180° = o=0°
| //
:// Active Area

7
I e LCD Panel
/
»=270°
6 o’clock direction

Fig. 1 Definition of viewing angle

Top

!
Left !
\

Bottom

Fig. 2 Definition of viewing angle for display
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Note 2: Definition of optical measurement system

The optical characteristics should be measured in a dark room with ambient temperature T,=+25.The
optical properties are measured at the center point of the LCD screen after 5 minutes operation. (Equipment:
Photo detector TOPCON BM-5A or BM-7 /Field of view: 1° /Height: 500mm.)

Photo detector

Normal line
0=0=0"

12 o’clock direction

500mm $=90"

Y/ /'
®=180° M / ®=0°
//
// Active Area

7
| 7 LCD Panel
/
®=270°
6 o’clock direction

Fig. 3 Optical measurement system setup
Note 3: Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black”
state. Rise time (T,,) is the time between photo detector output intensity changed from 90% to 10%, and fall
time (Tox) is the time between photo detector output intensity changed from 10% to 90%.

K White (TFT OFF) Black (TFT ON) White (TFT OFFV
5

»

(enjeA annejey)
1ndino J0)o8)ep ojoy

Fig. 4 Definition of response time
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Note 4: Definition of contrast ratio

Luminance measured when LCD on the " White" state

Contrast ratio (CR) = :
Luminance measured when LCD on the "Black" state

Note 5: Definition of luminance
Measured at the center area of the panel when LCD panel is driven at “white” state.
Note 6: Definition of color chromaticity (CIE1931)

Color coordinates measured at the center point of LCD when panel is driven at “White”, “Red”, “Green” and
“Blue” state respectively.

Note 7: Definition of luminance uniformity

To test for uniformity, the tested area is divided into 3 rows and 3 columns. The measurement spot is placed
at the center of each circle as below.

L
. . . min
Luminance Uniformity (U,) = L
max
L---—---- Active area length W----- Active area width
W
W/6 W/3 W/3

©
-

QOO0
1 OC
DO0

Fig. 5 Definition of luminance uniformity

L/3

L/3

Lmax : The measured maximum luminance of all measurement position.

Lmin : The measured minimum luminance of all measurement position.
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Note 8: Definition of Flicker

Flicker is the pattern usually used to describe the visual sensation produced by a rapidly varying light
intensity. There should be no visible flicker in normal direction of the display when the following figure are
loaded.

Fig.6 Flicker checker pattern
Note9: Definition of crosstalk

There should be no visible in normal direction of the display when the following figures are loaded.

Fig.7 Crosstalk checker pattern
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6. Timing Characteristic

6.1. AC Characteristics

.'i.l'i”
TN SR
& - Tﬁﬁﬂ'.-'-".l"-rﬂﬁ'fl'.-n -
Tess
scL g — N MEE LR
A Tarw'Tsrr | K v,
“Taos Tap |
spA M ;Zé S
- i
“ ~ 77£ Tacc i Ton Ve
| ll'clllll
DOUT Vin S
lic Vi #é

Figure 4 3-line serial Interface Timing Characteristics

VODI=1.63 to 3.3V, VDDO=24 fp 3.3V, AGND=DGND=0V, Ta=-30 fo 70 |

Signal Symbol Parameter Min Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tesn Chip select hold time {write) 15 ns
C5X Teoss Chip select setup time (read) &0 ns
Tacc Chip select hold time (read) 65 ns
Torw Chip select *H" pulse width 40 ns
Tacwvow Serial clock cycle (Write) 66 ns
Teuw SCL "H" pulse width (Write) 15 ns
scL Touwy SCL “L" pulse width (Write) 15 ns
Terves Serial clock cycle (Read) 150 ns
Teur SCL "H" pulse width (Read) &0 ns
IET: SCL"“L" pulse width (Read) &0 ns
SDA Tens Data setup time 10 ns
(DIN) Teou Data hold time 10 ns
DOlT Tacc Access time 10 a0 ns For maximum CL=30pF
Tan Output disable time 15 50 ns For minimum CL=8pF

Tahble 5 3-line serial Interface Characteristics
Nafe © The nsing time and faling fime (Tr, Ti) of input signal are specified af 15 ns or less. Logic kigh and low levels are specified as

30% and 70% of VDOV for input signals.
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6.2. Reset timing

Shorter than Sus
1
o |

1

1

RWW "l
i

|

]
|
I [}
i :
—_ € Tar i

Isplay \ \ Initial condition
status Normal operation >< During reset >< (Default for HW reset)

Figure 7 Reset Timing

VODI=1.85 fo 3.3V, VOD=2.4 fo 2.3V, AGND=DGND=0V, Ta=30~70 |

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Mote 1, 6, 7) ms
Tahle 8 Reset Timing

12
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7. Reliability Test Items

Test Items

Test Conditions

Remark

High Temperature Storage

+80°C+3°C for 200 hours

Low Temperature Storage

-30°C+3°C for 200 hours

High Temperature
Operation

+70°C+3°C for 120 hours

Low Temperature
Operation

-20°C+3°C for 120 hours

High Temperature and
Humidity Operation

+40°C+3°C, 90%+3%RH max. for 120 hours

Thermal Shock

-30°C/0.5h ~ +80°C/0.5h for a total 100 cycles,
Start with cold temp and end with high temp

Vibration Test

Frequency range:10~55Hz
Stoke:1.5mm
Sweep:10Hz~55Hz~10Hz
2 hours for each direction of X. Y. Z.
(6 hours for total)

Mechanical Shock

100G 6ms,+X, 1Y, +Z 3 times for each
direction

Package Vibration Test

Random Vibration :
0.015G?%/Hz from 5-200Hz, -6dB/Octave from
200-500Hz
1 hour for each direction of X. Y. Z.
(3 hours for total)

Package Drop Test

Height :76cm(Weight=10kg);
60cm(Weight>10kg)
1 corner, 3 edges, 6 surfaces

Electro Static Discharge

1+ 2KV, Human Body Mode, 100pF/1500Q

Note1: During the display practical test under normal operation condition, there shall be no change,

which may affect display function.

13

Note2: Before functional check, the test sample requires a 2 hours storage time at room temperature.
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8. Inspection standrads

8.1 Major Defect

Item NO !tems to be Inspection Standard Classification
inspected of defects
8.1.1 All 1) No display Maijor
functional 2) Display abnormally
defects 3) Missing vertical - horizontal segment
4) Short circuit
5) Back-light no lighting, flickering and
abnormal lighting.
6) No reaction when touching it
8.1.2 Missing Missing component
813 Outline Overall outline dimension beyond the
o dimension drawing is not allowed.

8.2 Cosmetic Defect

Iltem NO ::g;:’;% ge Inspection Standard gflzseig';it'on
—
ol
y
For dark/white spot, size®is defined y
as O=(x+y)/2
CTP ®=<0.1 Ignore
Clear
Spots 0.10<®=0.20 Acceptable 8pcs
Black and
white Spot 0.20<®=0.30 Acceptable 6pcs IZno(r?;'P AA
Stain
Inclusion 0.30< P 0
saw edge '
pin holes
LCD ®<0.1 Ignore
Clear
Spots 0.10<®=0.20 Acceptable 3pcs
Black and
white Spot 0.20<®=<0.30 Acceptable 2pcs I LCD AA
defect Zone
Pinhole,
Foreign
Particle, 0.30<® 0
Dirt under
polarizer

14
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9. Mechanical Drawing
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