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u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO1 V1.0
1 General Specifications
Feature Spec
Size 1.45 inch
Resolution 128(RGB) x 128
Interface CPU 8 bits
Color Depth 65/262k
Technology Type a-Si
Display Spec | Pixel Pitch (mm) 0.203x 0.203

Pixel Configuration R.G.B Vertical Stripe
Display Mode TM with Normally White
Surface Treatment(Up Polarizer) Clear Type (3H)
Viewing Direction 6 o’clock
Gray Scale Inversion Direction 12 o’clock
LCM (W x H x D) (mm) 33.35x41.64x2.40
Active Area(mm) 26.035x26.035

Mechanical ) X :

Characteristics With /Without TSP Without TSP

Weight (g) 4.52
LED Numbers 1LED

Electronic Driver IC HX8353-C

Note 1:Viewing direction for best image quality is different from TFT definition, there is a 180 degree

shift.

Note 2 : Requirements on Environmental Protection: RoHS

Note 3: LCM weight tolerance: + 5%

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

2 Input/Output Terminals
2.1 TFTLCD Panel

No Symbol /10 Description Remark
1 LED A P Back light anode
2 LED K P  |Back light cathode
3 VSS P |Ground
4 NC - Not Connected
5 NC - Not Connected
6 /ICS I Chip select signal , low: chip can be accessed
7 /RETB I Reset Signal

Command/Data select signal,

8 RS : low: instruction; high: data
9 WRB I Write signal
10 RDB I Read signal
11 DO I Data input

12 D1 I Data input

13 D2 I Data input

14 D3 I Data input

15 D4 I Data input

16 D5 I Data input

17 D6 I Data input

18 D7 I Data input

19 VSS P  |Ground

20 VDD P Power supply

Note2-1: 1/O definition:
[--—--Input O---Output P----Power/ Ground NC--- Not Connected

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO01 V1.0

3 Absolute Maximum Ratings
3.1 Driving TFT LCD Panel

Ta =25°C
Item Symbol Min | Max |Unit| Remark
Logic Supply Voltage VDD 2.3 3.3 \Y,
Analog Supply Voltage VDD 2.3 3.3 \%
. VDD
Input Signal Voltage | D0~D7,/CS,RS,WRB, RDB,/RETB | -0.3 +0.3 Vv
Back Light Forward
Current leo . 25 | mA
Operating 5
Temperature Torr -20 70 C
Storage Temperature Tste -30 80 | C

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

4 Electrical Characteristics

4.1 Driving TFT LCD Panel
GND=0V, Ta=25C

Item Symbol Min Typ Max | Unit Remark
Logic Supply Voltage VDD 2.3 2.8 3.3 \%
Analog Supply Voltage VDD 2.3 2.8 3.3 \
Input Signal | -OW Level Vi 0 - |0-2xVDD| Vv D0~D7,/CS,RS,WRB,
RDB,/RETB
Voltage | \ighLevel| ve  |osxvDD| - | voD | v
Output Signal Low Level Vou - -- [0.2xvDD| V
Voltage | \ighLevel|  Vou  |08xvDD| - | voD | v
Black Mode
- TBD -- mwW
(Panel+ LSI) (60Hz)
Power Consumption i
Sleeping _ TBD _ uW
Mode

Note: We will provide the power consumption after we test the samples.

4.2 Driving Backlight Ta=25C

Item Symbol Min Typ Max Unit Remark
Forward Current I - 20 25 mA
Forward Voltage Ve -- 3.2 -- \%
1 LED
Power Consumption WseL - 64 - mwW

Note1: Figure below shows the connection of backlight LED.

LED_A > LED K

Note 2: One LED: Ir =20 mA, V¢ =3.2V

Note 3: The life of LED: 20,000 hours

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

4.3 Block Diagram

LCD Driver Chip (COG)
Lco PANEL |
| VCOME || D70
i RAM TCON | =D/ ————— Data Bus
| |
E i Contral  sig-
1.45 inch | ! s nal input
128 (RGB) X128 Source+ Gate %:Z% Interface
. I RFDE
Driver i
| I /RETB
E e RESET
i i
i | Grayscale | ry
| Manipulation | g
| Manipu ! YOD, ¥SS
DCioc '
E Voltage -i-:r:,‘: Fower
| |
i i
LED A LED K
BLU —_— ! BLU

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO01 V1.0

5 Timing Chart

5.1 Interface Characteristics

CS

RS

D[7:0]

5.2 Timing Parameter

TCH 5 s 1CHNY
- A .
WIH
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Normal Write Mode:

Figure 5.1 CPU Interface Characteristics

| Signal Symbaol | Parameter Min. | Max. Unit Description
RS tasT Address setup lime 0 . ns )
taser Address hold time (Write/Read) 10 -
torw Chip select "H" pulse width 0 =
tcs Chip select setup time (Write) 15 -
/s trecs Chip select setup time (Read 1D) 45 - ns -
tresem Chip select setup time (Read FM) | 355 s
tcsr Chip select wait time (Write/Read) 10 -
twi Write cycle BE -
¥EE twrk Control pulse “H” duration 15 . = .
twRL Control pulse “L” duration 15 -
tre Read cycle (I1D) 160 -
RDH tRoH Control pulse “H" durafion (ID) a0 - ns When read ID data
tROL Control pulse “L” duration (ID) 45 =
troew Read cycle (FM) 450 -
EDB (FM) | trcwsw | Control pulse “H” duration (EM) 80 ; ns “'r;"l";‘;"c'rrr;ad LU
tROLFM Control pulse “L" duration (FM) 355
tosT Data setup time 10 -
towT Data hold time 10 - -
DT to DO | tear Read access time (ID) - 40 ns | For mf'nf;r:“u‘:?gﬁ;w
1RAaTFM Read access time (FM) - 340
toon Cutput disable time 20 a0

Table 5.1 CPU Interface Timing Parameter

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

5.3 Register Write/Read Timing

5.3.1 System Bus Interface Register Write Timing

fCS8 _l I
s T

EDB

wo ] L

D [T: l]] X Write register index” X Wite regisier "data” X

Figure 5.3.1 System Bus Interface Write Register Timing

5.3.2 System Bus Interface Register Read Timing

fcs _l |
S N

> L

™ |

D[T7:0] X e et nser Y—{Res regte s

Figure 5.3.2 System Bus Interface Read Register Timing

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 10 of 23

www.DataSheetdU.com



SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO01 V1.0

5.4 GRAM Write/Read Data Format

DSE;;'“ DFI{\S?! C7 D6 D5 04 D2 032 D1 oo GRAM Write
MEMWR 0 GRAM Write command code

1st write 1 Ri4 |R13 |R12 |R11 |R10 [ G15 | G114 | G13 -

2nd write 1 G12 |G11 |G10 |B14 | B13 | B12 | B11 | B10 1st pixel (R1/G1/B1}
ird write 1 RH24 |R23 |RZ221R21 |R20 [ G25 | G24 | G23 -

4th write 1 G22|G21 9/20 B24 | B23 | B22 | B21 [B20 | 2nd pixel (R2/G2/B2)

16-bit 16-bit

Look-Up Table for 65k Coler data mapping ( 16-bit to 18-bit )

L 18-bit 18-bit
GRAM |

1 I ", | I I I 1 1 1 I

R1|G1 | B1JR2 | G2 |B2 |R3 |G3 | B3

i I I | 1 I | I 1 I

Figure 5.4 8-bit Data Bus GRAM Write/Read Data Format (65K)

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 11 of 23

www.DataSheetdU.com



SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO1 V1.0
5.5 GRAM Write/Read Timing

Wirite to GHAM
>| r pixal FLAM dats wrils )i
{T:( 2Ch }t: :Iata'}c 3‘{355 "n-E}{ Dats ﬁ-'x Disits n X:
/CS ] [
- I
EDE
WED L] L L]
Read from GRAM ‘
P RAM daia mad *
{: g "{ ZER x Aoy }{ Diats 1 )C_--—-E{jslsﬂ-i;{'jalsﬂ-'){ Data n C
/€3 ] [
RS N |
¥REB ) =l L L
RDB -
j{ 2Eh }-{:.1-.11_.:}—{:355'}— —{;---;::4_4;: H:‘ :}__

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS TM014FDHO1 V1.0
5.6 Reset Timing Characteristics

/RETB Shorter than Sps tresw
MNRE
—
-
Internal Status Narmal Operafion X Resetting XJ: calrllulffrc:m f;e:;
Figure r. o Keset Input 11ming
Symbol | Parameter Related Pins - Spec. Note Unit
Min. | Typ. | Max.
trRESW Reset low pulse width'" NRESET 10 - - - Us
- - -
) ) ) 5 When reset applied during ms
_ L@ Sleep In mode
trEST Reset complete time - -
When reset applied during
- - 120 ms
Sleep Out mode

Figure Reset Timing

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO01 V1.0

6.1 Power on Sequence

6 Power On/Off Sequence

[ Power Supply ON (VDD.) ]

ower On Reset and Display

Registers setting for power
supply startup

80ms or more Step-up
circuit stabilizing time

Operational Amplifier
stabilizing time

Set the other registers

Display ON Sequence

’
:
:
:
:

Display ON

:
;
:
:
:

!

BLU ON

)

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 14 of 23

www.DataSheetdU.com



SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO1 V1.0
6.2 Power Off Sequence

[ Normal Display J Display ON Setting
DTE=1
L D[1:0]=11
GON=1
BLU OFF
\
[ Display OFF Sequence }
[ Display OFF )
SAP=0
Power Supply Halt
. AP[2:0] = 000
Setting
PON=0

Power Supply OFF (VDD)

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

7 Optical Characteristics

Ta=25C
Item Symbol | Condition | Min Typ Max Unit | Remark
eT 40 45 -
_ 6B 15 20 -
View Angles CRz=10 Degree |Note 2
oL 40 45 -
BR 40 45 -
Contrast Ratio CR 0=0° 300 | 350 i Notet
Note3
Ton
Response Time 25C - 25 40 ms Notet
Toff Note4
. X 0.245 | 0.295 0.345
White
y 0.257 | 0.307 0.357
X 0.529 | 0.589 0.679
Red
. y Backlight is| 0.295 0.345 0.395 Note5,
Chromaticity
X on 0.283 | 0.333 0.383 Note1
Green
y 0.511 0.561 0.611
X 0.110 0.160 0.210
Blue
y 0.056 | 0.086 0.156
Note1
.f . - - 0
Uniformity U 80 %o Note6
NTSC - 50 - % Note 5
Luminance L 160 | 180 i cdim?  [Note
Note7

Test Conditions:
1. VE=3.2V, I[;=20mA, the ambient temperature is 25C.

2. The test systems refer to Note 1 and Note 2.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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SHANGHAI TIANMA MICRO-ELECTRONICS TM014FDHO1 V1.0
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 Module LCD Panel

Photo .
- . ﬁ Item Detector Field

Contrast Ratio

The center of the screen Luminance SR-3A 1°

Chromaticity

Lum Uniformity

Response Time BM-7A 2°

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line e
12 o'clock direction
8=@=0"
|' 1 -~ &
| -
A A Il." | /z.
- ETr s, i <
o= i ufg »\} —
; 7 /
""s\..,““. _f.-'/"'-' /// /
23 | ®=0°
Active Area / A
/
i FPC /

" =270°
6 o'clock direction
Fig. 1 Definition of viewing angle

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0
Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrastratio (CR) =
ontrastratio (CR) Luminance measured when LCD is on the "Black" state

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

VVwhite: 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 (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(’White (TFT OFF) Black (TFT ON) White (TFT OFV

Photo detector output
(Relative value)

Ton

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO01 V1.0

Note 6: 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------- Active area length W----- Active area width
L

NS/ - ; =

. L/6 L/ 3 L/ 3
I I e B
1_|_.,i ‘\1 b T |
i N/ NS o/ i
N |
e N A~
- [ k___) N NIV
m ! 1
N |
) A Y OO
T \_/ N
S _l

Fig. 2 Definition of uniformity

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.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO014FDHO01 V1.0

8 Environmental / Reliability Tests

No Test Item Condition Remarks
High Temperature [ _ . Note1
! Operation |5 170, 240hrs IEC60068-2-2,GB2423.2—89
Low Temperature |~ _ . IEC60068-2-1
2 Operation |18 -20C, 240hrs GB2423.1—89
High Temperature |__ . IEC60068-2-2,
3 Storage |12~ +80°C, 240hrs GB2423.2—89
Low Temperature |~ _ .. IEC60068-2-1
4 Storage  |1@--30C, 240hrs GB2423.1—89
High Temperature [__ . o Note2
5 | & High Humidity ;?16+h60 C, 90% RH IEC60068-2-3,
Storage ours GB/T2423.3—2006
Thermal Shock |-30°C 30 min~+70°C 30 min, Start with cold temperature,
6 (Non-operation) | Ch time-5min. 50 Cvcl End with high temperature,
P ange time-omin, 59 Lycles IEC60068-2-14,GB2423.22—87
C=150pF, R=330Q - 5points/panel
Electro Static |Air:z8KYV, 5times;
7 Discharge Contact:+4KYV, 5 times; g;%g%g’g'zz 1998
(Operation) ( Environment: 15°C ~35C, e
30% ~60%, 86Kpa~106Kpa )
Frequency range:10~55Hz,
o Stroke:1.5mm
8 (No\rfl-?)r;gr(;?ion) Sweep:10Hz~55Hz-10Hz 2 hours | D003 oo
for each direction of X.Y.Z. '
(6 hours for total) (Package condition)
9 Shock 100G 6ms, +X,1Y,+Z 3times, IEC60068-2-27
(Non-operation) |[for each direction GB/T2423.5—1995
10 Package Height:80 cm, IEC60068-2-32
Drop Test 1 corner, 3 edges, 6 surfaces GB/T2423.8—1995

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

Note2: Ta is the ambient temperature of sample.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.
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10 Packing Drawing

Unit
No Item Model (Material) Dimensions(mm)| Weight(Kg) Quantity|
1 LCM module | TMO14FDHO1 33.35%x41.64%x2.4 | 4.52 1008
2 Tray PET (Transmit) 315%x247%x10.3 TBD 48
3 EPE EPE 315%247%5 0.009 12
4 Anti-static bag| PE 327x440 0.021 6
5 BOX CORRUGATED PAPER | 345x260x70 0.227 6
6 Desiccant Desiccant 45%x50 0.0035 12
7 Carton CORRUGATED PAPER | 544x365%x250 1.01 1
8 Total weight | TBD
Desiccant *2 @ @
+
Use empty tray A
. S [ 1/:,ﬂ
LCM el el 5247
* i ?{gtopfr floor o | S I 3 "%
== Detall & Tray6 E__ E,_ /f,
= fravd =177
N Tray3 = = H
Put products into the Traye
Ttrays, 24 LCMS per tray \H/ Trayl AN
Rotate tray 180 degrees and place on top
Q of stackCheck the tray using FigA
M
dust-proof bag
@ @ﬂ”mﬂ?ﬂ
The tape to seal I cammemzenen o
carton
AN
I
£PE @
@ Put into carton
EPE @
[
Box
6 Box
% 168/ LCMs  per Box

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation.

Page 22 of 23

www.DataSheetdU.com



SHANGHAI TIANMA MICRO-ELECTRONICS TMO014FDHO1 V1.0
11 Precautions for Use of LCD Modules

11.1 Handling Precautions

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

11.1.2 If 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.

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

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

11.1.5 |If 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
11.1.6 Do not attempt to disassemble the LCD Module.
11.1.7 If the logic circuit power is off, do not apply the input signals.

11.1.8 To 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

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

11.2.2 The 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%
11.2.3 The 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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