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1. General Specifications

Feature Spec
Size 1.28 inch
Resolution 176(RGB)x176
Interface 4-wire SPI
Color Depth 64 Color
Display Spec. | Technology Type a-Si TFT
Pixel Pitch (mm) 0.1308X0.1308
Pixel Configuration R.G.B. Vertical Stripe
Display Mode ECB/Transflective
Surface Treatment(Up Polarizer) HC
LCM (W x H x D) (mm) 26.62 x 29.72 x 1.45
) Active Area(mm) 23.02x23.02
Cﬂf::fer:::'cs With/Without TSP Without TSP
Weight (g) TBD
LED Numbers 2LED

Electronic

Driver IC

ST7301-G6D-C

Note 1: Requirements on Environmental Protection: Q/S0002

Note 2: LCM weight tolerance : +/- 5%
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2. BLOCK DIAGRAM

1.28inch
176RGB *176

Driver IC

FPC

CN
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3. INPUT/OUTPUT TERMINALS PIN ASSIGNMENT
3.1 CN1 of FPC

No Symbol I/0 Description Comment

1 VSS P Ground

2 CSB I Chip select input pin.

3 AO | It determines whether the access is related to
data or command.

4 RSTB I Reset input pin.

5 SCLK I Serial input clock

6 SDA I[/O |Serial input/output data

7 TE O |Tearing effect signal pin

8 VDD P Power Supply

9 VSS P Ground

10 LEDK1 P BL CATHODE

11 LEDK2 P BL CATHODE

12 LEDA P BL ANODE

Table 3.1 input terminal pin assignments
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4. DC ELECTRICAL CHARACTERISTICS

4.1 Absolute maximum ratings

Item Symbol MIN MAX Unit Remark
Logic Supply Voltage VDDI -0.3 4.0 V Pin VDD
Analog Supply supply both
Voltage VDDA 0.3 4.0 v voltage
Back Light Forward For each
Current lLeo 25 mA LED
Operating
Temperature Topr -20 70
Storage Temperature Tstc -30 80
Table 4.1 absolute maximum rating
4.2 Recommended Operating Condition
Item Symbol MIN | TYP | MAX Unit Remark
Logl'gltsa“zp'y VDDI 17 | 1.8 | 19 Y
Analo Sgu I Pin VDD supply both voltage
9 SupPPlY | vDDA 17 | 18 | 19 Vv
Voltage
Low 0.3*
Input ) el Vi O 1 - |vooi| V
Signal
Voltage [High 0.7* i
Level Vi vVDDI VDDl vV
L 0.2*
Output | ove VoL 00 | - | o Vv
Signal 1o 0.8*
\oltage Level VoH VDDI - VDDI Vv
Normal Mode | 1104 | 1200 | 4300 | uw
(51Hz)
(Panel+LSl)
Power Low Power
50 70 100 uw
Consumption  [Mode(1HZ)
Sleeping
Mode 5 10 uWw

Table 4.2 LCD module electrical characteristics
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4.3 Recommended Driving Condition for Backlight

LEDKE
LEDA
LEDK1
Figure4.3 Driving Backlight circuit diagram
Ta=25"C
Item Symbol Min Typ Max Unit Remark
Forward Current I - 25 - mA For each LED
Forward Voltage Ve -- 3 -- V For each LED
Backlight Eower WaL _ 15 _ mw 2 LEDs
Consumption
Table 4.3 Driving Condition for Backlight characteristics
Note:

1) . The LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25

degree.

2) . Environmental conditions such as sustained high operating temperatures, high humidity,

operating conditions and other factors have an adverse effect on LED Lifetime. It is difficult to

characterize LED lifetime for all the various operational, environmental and design

permutations possible. Numerous environmental conditions such as ambient temperature,

humidity and ventilation have impact on LED brightness decay. Brightness decay is also

affected by control, thermal

management, current levels, and other electrical design considerations.
3) . The SHTM Minima value of LED Lifetime is estimated to be "20,000hrs" which is based on

non-full life testing and our supplier’s data. Full life testing for LEDs is impractical due to the

long expected lifetime. Even with 24/7 operation, testing an LED for 20,000 hours would take

2.3 years, and such an endeavor is impractical because technology continues to develop

and evolve so quickly, products would be obsolete by the time life testing is completed.

Results based on actual usage environment may vary. This means that SHTM shall not be

held liable for any problems related to LED life time that do not meet SHTM typical value from
the use of SHTM's module.
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5. AC ELECTRICAL CHARACTERISTICS

5.1 SPI Interface Characteristics

System Bus Timing for 4SPI MCU Interface
CSB ‘\kf P € Logy
/S

t :
’, / tSA S—' < t.STAH
. -
SCL \ 1
tf

i
| 7/
SDA >< First bit < . >< Last bit ><

7/

Figure5.1 System Bus Timing for 4SPI MCU Interface

VDDI = 1.8~3.3V, Ta=25C

Item Signal | Symbol Condition Min. Max. Unit
Sernial clock period tSCYC 30 —
SCLK “H" pulse width SCL tSHW 15 —
SCLK “L” pulse width tSLW 15 —
Address setup time AO tSAS 10 —
Address hold time tSAH 10 — ns
Data setup time tSDs 10 —
SDA
Data hold time tSDH 10 —
CSB-SCLK time tCSS 10 —
CSB
CSB-SCLK time tCSH 10 —

Note:
1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.

2. All timing is specified using 20% and 80% of VDDI as the standard.
Table 5.1 4SPI Interface characteristics
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4-Line Serial Interface

CsB  \ 7\
SDA X D7 X D6 X D5 X D4 X D3 X D2 X D1 X D0 Y

Write Operation.of Single 4-Line SPI

After entering the "“Read Status” instruction to read IC status, the information is shifted out as shown below.

C5B signal must be kept at “L” during this period. All read out data will be 8 bits.

CSB ~ \

1st 2nd 3rd 4th 5th 61]‘\ ?1h 8“1 1st 2n:| Srd 41h 51h 6‘”1 ?'Ih Blh

A0 \_J

Read Status Operation of Single 4-Line SPI
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5.2 Data Input Mode

TYPE1: There are 4 write operations for 24-bit data. (Set by “BPS=0" of command 0x3Ah)

Command | AD D7 D6 D5 D4 D3 D2 D1 Do
DDRAM write 0 0 0 1 0 1 1 0 0
1st write 1 P1 P2 P3 P4 P5 P6 - -
2nd write 1 P7 P8 P9 P10 P11 P12 - -
3rd write 1 P13 P14 P15 P16 P17 P18 - -
4th write 1 P19 P20 P21 P22 P23 P24 - -
Note: - don't care
TYPEZ2: There are 3 write operations for 24-bit data. (Set by *BP5=1" of command 0x3Ah)
Command | AD D7 D6 D5 D4 D3 D2 D1 Do
DDRAM write 0 0 0 1 0 1 1 0 0
1st write 1 P1 P2 P3 P4 P5 P6 P7 P8
2nd write 1 P9 P10 P11 P12 P13 P14 P15 P16
3rd write 1 P17 P18 P19 P20 P21 P22 P23 P24
1 | | | | I | | I | I
- - | | 1 I |
Pi | P3| Ps | P7 | PO |Pi1]P13 | Pis|P17] P19 | P21 | P23 —1—' -
- - Pix1 f| Pba2 Pixd
_ P2 | P4 | P6E §J PB | P10 | P12 P14 | P16 | P18 | P20 | P22 | P24 _ - : : ! ! ! -

Figure5.2 Data to Display Mapping
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5.3 Reset timing

< tow >
RES#
Internal . .
During Reset ... Reset Finished
Status
VDDI =1.8-33V, Ta=25'C
Item Symbol Condition Min. Max. Unit
Reset time R — 1 ms
Reset “L” pulse width tRW 1 — ms

6. POWER ON/OFF SEQUENCE

WVDDI and VDDA can be applied in any order.
VDDA and VDDI can be power down in any orde

During power off, if LCD is in the Sleep Out mode, VDDA and VDDI must be powered down minimum

500msec after RSTB has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VDDA can be powered down minimum Omsec after

RSTB has been released.

CSB can be applied at any timing or can be permanently grounded. RSTB has prionty over CSB.

r.

Note 1- There will be no damage to the display module if the power sequences are nof met.

Note 2- There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

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

Note 4 If RSTB line is not held sfable by host during Fower On Sequence as defined in the sequence below, then it will be necessary to
apply a Hardware Resef (RSTB) after Host Power On Sequence is complete fo ensure correct operation. Otherwise funcfion is not

guaranteed.
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VDDA
/)

VDDI

!u— Trpy = +/- no limit Tfew = +/- no limit — —

/

‘ N

Timing when the latter signal rises up to 90% of its typical value.
e.g. When VDDA comes later, this timing is defined at the cross
point of 90% of 2.8V, not 80% of 2.6V.

Timing when the latter signal falls up to 90% of its typical value.
£.9. When VDD comes later, this timing is defined at the cross
point of 90% of 2.8V, not 90% of 2.6V.

Tfew.cse = +/- no limit
Trew.css = +/- no limit

—
CSB HorlL - 2
i Trew.rsts = + no limit i
RSTB = mi ] DI
] N Tfew-rste1 = mMin
(Power down in 30% K 500ms \|°
sleep-out mode) !
s Trewsasts = + no limit Tfew.rstez = Min Oms— ¢

RSTB —

(Power down in 30%

sleep-in mode)

Thowrsrs: IS applied to RSTE falling in the Sleep Out Mode.
Tiowrsrsz s applied to RSTE falling in the Sleep In Mode.

Figure 6.1 power on/off sequence
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7. Optical Characteristics
7.1 Optical Specification

Ta=25"C
Reflection mode
Item Symbol | Condition | Min Typ Max Unit | Remark
T 45 60 -
0B 45 60 -
View Angles CR=2 Degree |Note 2
oL 45 60 -
6R 45 60 -
Contrast Ratio CR 0=0° 10 14 - - Notef
Note3
T Note1
Response Time o 25C - 20 30 ms ote
Torr Note4
X 0.3358
White 0.2858 0.3858
y 0.3174 | 0.3674 | 0.4174
Red X 0.436 | 0.4860 | 0.536
L y Backlight is| 0.2997 | 0.3497 | 0.3997 Chromati
Chromaticity - .
X off | 0.2594 | 0.3094 | 0.3594 city
Green
y 0.416 | 0.466 | 0516
X 0.1498 | 0.1998 | 0.2498
Blue
y 0.1982 | 0.2482 | 0.2982
Note1
: . i 0
Uniformity U 75 80 %o Note6
NTSC - - 12 16 - % Note 5
Note1
: _ 2
Luminance L 9 10 cd/m Note7
Transmission mode
Item Symbol | Condition | Min Typ Max Unit | Remark
Transmittance TR - 0.36 0.40 %
Contrast ratio CR 0=0° 20 25 -
X 0.306
White
Chromaticit y Backlight is 0.322 ) 10.05
y X on 0.459 o
Red y 0.332
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Green

Blue

< | X |I< | X

0.310

0.451

0.175

0.157

NTSC - -

12

17

5%

Flicker - -

-40

db

Test Conditions:

1. Vg =3.0V, 1/3*I¢ = 2.5mA(Backlight current for each LED), the ambient temperature is 25°C.

2. The test systems refer to Note 1 and Note 2.
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Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes 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.

Photo detector ===

Field

TFT-LCD

LCD Panel
Module -
Item Photo detector | Field
; ! i Contrast Ratio
4 Luminance
— CS2000 1°
The center of the screen Chromaticity
Lum Uniformity
Response Time BM-7A
Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by EZcontrastXL88.
MNormal line il
12 o'clock direction
8=0=0"
|
_.'.I /.r
— -'lr I /'f.j
i 7
= /J
[ f_.} /
.'- _..-"’ __.-"--' 2
o J | A
-/,.-/ ) / . ':I}:D:h
Active Area y 3 ¢ .
b FPC /

 p=270°
6 o'clock direction
Fig. 7.1 Definition of viewing angle
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
ontrast ratio (CR) Luminance measured when LCD is on the "Black” state

“White state “:The state is that the LCD should be driven by Vwhite.
“Black state”: The state is that the LCD should be driven by Vblack.

Vwhite: To be determined  Vblack: To be determined.

Note 4: 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 (Toge) is the time between photo detector output intensity changed from 10% to
90%.

(l‘ﬂ/hite (TFT OFF) Black (TFT ON) White (TFT OFF))

4 100%
90%

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity

Active area is divided into 5 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.
Luminance Uniformity(U) = Lmin/ Lmax

L------- Active area length W----- Active area width
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. wW/Z

E

v/ 2

W

Fig. 7.2 Definition of uniformity

L)

p——
=gl

Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance:

Measure the luminance of white state at center point.
Note 8: Image sticking:

With typical maximum luminance and 8x8 chessboard pattern below, Weak temporary burn-in

allowed after 1 hours of static image but it must disappear within 3 minutes.
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Fig. 7.3 8x8 chessboard pattern

Note 9: Flicker pattern: sub-pixel column inversion flicker pattern

8 . Environmental / Reliability Tests

Fig. 7.4 Flicker pattern

AT AR - REMLARImIE - IR
T )

TREARE © BT BAZ 1R
PR LA REAY © BRI FRLSS o (5 A
PELEYRC L FE AR FA PRI 215~ B TR FPC 82

X
SOERICT | FFBERRRE - SRR
EE D R L

(S i

A-EHIRILR 5 - BoRIIREIES

No Test Item Condition Remarks
High Temperature P IEC60068-2-1:2007
1" loperation Ta=+60C 240 hours GB2423.2-2008
Low Temperature _ oo IEC60068-2-1:2007
2 |Operation Ta=-20C 240hours GB2423.1-2008
High Temperature .
S TS o IEC60068-2-1:2007
3 %nd Hu_mldlty Ta=+40C , 90%RH 240 hours GB2423.1-2008
peration
High Temperature a0 IEC60068-2-1:2007
4 |storage Ta=+801C 240 hours GB2423.2-2008
Low Temperature _ . IEC60068-2-1:2007
S |storage Ta =-40°C, 240hours GB2423.1-2008
High Temperature :
e _1RO° . QA0 , IEC60068-2-78 :2001
6 |and Humidity Ta=+60"C > 90%RH > 240H hours GB/T2423 3—2006
Storage
Start with cold
temperature,
- [Thermal Shock -40°C > 1hrs~80°C - 1hrs » change time : |End with high
(non-operation) 3min > 50cycle temperature,
IEC60068-2-14:1984,G
B2423.22-2002
Life time RN o , IEC60068-2-1:2007
8 | operation) Ta=+601C 90%RH - 288 hours GB2423.2-2008
EBITSRES » Sidas » HalA S ol - A
S B 10 o FRERIRIRE 1S
555 C=1500Q R=100pf, #fifit4-+6kv, 25 St
6-+8kv
74 C=330Q R=150pf,#fifi+1-+4kv, 2= S+
4-+6kv
FEFPHEE : EFH— e A E T G & E
20 5 R (EA+fuly)  HEFFIRSRI
BT
o |esp ZRNLE  BMSEST AAX (AL E |IEC61000-4-2:2001

GB/T17626.2-2006
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B-HEHARL ~ Wk - B - EEERE -
{EAEAR S h A% A R A RS IR B
C-HEA®EZ « Wik ~ HR - CEERF
HAERL B N ARERE - HES
Reset JGRE%E IEHE EoR
D-HHARZ - Wik ~ HR - CEERF
FEARSLEF B R R EERE - HiES
Reset [GARREERE IEH B (EEEE LS
HUREREKE EF R
E-HEAHEL - Wk -~ B - TEERE -
HAEKEIEH BR)

10

Vibration Test

IRah 5= - RS (REDIEsEE)
10-55HZ ZEDE - HRefflEE 1.5G » X -
Y > Z =i 90 S3%h - #iiE 1.5mm

IEC60068-2-6:1982
GB/T2423.10—1995

IEC60068-2-32:1990

11 |Package Drop Test [Height:120cm, GB/T2423.8—1995
1corner,3edges,6surfaces
THrAET 0°~180°~0° » BT EE=1Tmm >
12 [FPCEITIE (U7 : 4045 Jsysh - a0 4 |- I B )
iEEF AEERS
13 |FPC ﬁljj(mﬂlfﬁ (E”Jﬁtﬁg 90° > ﬂ[ﬁﬂ F”SOmm/mm ?]ij FPC 5 LCD %Hﬂ% IjJ
\ e IE 3

500g/cm

Note1: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of sample.

Note3: Before cosmetic and function test, the product must have enough recovery time, at least 2

hours at room temperature.

Note 4: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but don’t guarantee all of the
cosmetic specification.
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A [ B [ C [ D [ E [ F [ G [ H [ I [ J [ K [ L [ M [
H LCM  PIN DEFINITION H
1] VsS +
7T cen 26.6210.20CAUTLINE)
13 [ A0 —
4 | RSTB o
2[5 1 soik = 0.70£0.15 0.2 D 0
6 S0A 2 + o 1452015 N
7 | TE < 1.80£0.20 23.02(AM) o= SEE DATIL & FRAMERTEAE ||
8 [ VDDA =
Jlo ] vss \‘ 3
10| LEDKI
11| LEDK2 N a
112 LEDA 0 - L 7 ERRERY, GL L
4 m ~ X i 4
= I
L — o8] — — — — L
- (o ZHRERR
5 =~ | 45 .
U [qu|
- ~| 7 L
&
6 | 6
m HIBEE T=0.45mm
L et L
s A
7 _W, 7
L 0.3040.05 L
. = BABE H-085Max(AA%ED SEE DATIL B .
AR White line ey 527 PO AW, ZRRHHIAR
— [Ip! UL PC AN £ PC FHAER —
@ &b RBRENERR) Snm, BREABEE N o 2
+ o —
9 1024400 F PCBHFECGRE B SmncMAX)). = 9
L Pl STIFFENER £ w = ||
— 2| )
o0 20Max) -
10 0.065 REFLECTOR 4-R0.20 10
| M Dintay Type: a-si TFT oo Lo ﬁ B
dsplay Typer et il b 0,049 DIF _ -
2Backlight: 2 LEDs, 2P; ~ LEDK2
| 3priver 10 ST7301; 0069 BIM BEF | W=0,35+0.03 e E;LHN@Z 11
40perating temp: -20°C ~ +60°C; 0070 T0P BEF [ S BACKLIGHT CIRCUIT
[] Storage temp: -40°C ~ +80°C; ) ]
SVIEWRG DIRECTION AL, D010 CAP ] 0.825+0.07 [K12-1X0525.5040.05
12 6.Connector: LCD-FPC 046809612110846+(kyocerad; 645400 12
7.General Tolerance: 10.2; 0190 BTM POL I
— 8Warpoge: <=0.30mm; 7.150.15 —
9LCM 5 Point Center Luminancel0cd/m2(TYP), 0.200 CF 7 7
Hw IF=5m4; CONTROL DIMENSION — 2D Rev.| 05 Hw
10Reflective modeWhite (x,y) 0326,0343; Qeco TOP POL | DETAIL B REFERENCE DINENSION | ¢ > [ 30 Rev| Ma _
| 1LRequirenents on environment protection: 0/S0002+HF; SCALE 211 APPROVED PRODUCT NUMBER I MGLEE@H |
12Reference dimension: ( ). DETAIL A HECKED PART NAME LeM UNIT i
Hb Mmbﬁm w; DRAWING NUMBER SCALE 1 H&
DESIGNED MATERIAL NUMBER PAGE | 11
A [ B [ C [ D [ E [ F [ G [ H [ i [ J [ K [ L [ M
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10 . Packing Drawing
No| Item Model (Materiel) Dimensions(mm) Unit Weight(Kg) | Quantity| Remark
1 LCM Module MDO013XDHTO01-00 26.62x29.72x1.45 TBD 882
2 |Tray PET 485%x330%x14 TBD 24 Anti-static
3 |Dust-Proof Bag [PE 700%x545x%0.05 TBD 1
4 |BOX Corrugated Paper 520%345%x74 TBD 3
5 |Carton Corrugated Paper 544x365%x250 TBD 1
6 |Total Weight TBD
Detail A Tray 4
Tray 3
Don't rotate tray 180 degrees Tray2
Use empty tray Place on top of stack. Tray 1
+ Check the tray using Fig.A
LCM
+
Put products into the
7 traysx42 LCMs per
tray & Use the tape to seal i
Carton
i
Use strop =
bind the trays 3x7x42=862
LCMS per Carton
I
f
294 LCMs per Box @
! 0
Dust-proof bag
700%545mm
3 Boxes
p—
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Precautions for Use of LCD Modules

11.1  Handling Precautions

11.1.1The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from
a high place, etc.

11.1.21f the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or clothes,
promptly wash it off using soap and water.

11.1.3Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

11.1.4The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

11.1.51f the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:

— Water
— Ketone
— Aromatic solvents
11.1.6Do not attempt to disassemble the LCD Module.
11.1.71f the logic circuit power is off, do not apply the input signals.

11.1.8To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

11.1.8.1 Be sure to ground the body when handling the LCD Modules.
11.1.8.2  Tools required for assembly, such as soldering irons, must be properly ground.

11.1.8.3  To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

11.1.8.4  The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.

11.2 Storage precautions

11.2.1When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

11.2.2The LCD modules should be stored under the storage temperature range. If the LCD modules
will be stored for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%
11.2.3The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions:

The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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