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M TIANMA

Model No. TM028HDHG59-01

1 General Specifications

Feature Spec
Size 2.8 inch
Resolution 240(RGB)x320
Technology Type a-Si
Pixel Configuration R.G.B. Vertical Stripe
Display Spec. Pixel pitch(mm) 0.18X0.18
Display Mode Transmissive
Surface Treatment AG
Viewing Direction 6 o'clock
Gray Scale Inversion Direction 12 o'clock
LCM (Wx H x D) (mm) 49.9x66.1x2.7
Active Area(mm) 43.20x57.60
Mechanical With /Without TSP Without TSP
Characteristics | Matching Connection Type ZIF
LED Numbers 4-Parallel white LED
Weight (g) TBD
. Interface RGB interface / 3-wire SPI
choreainical [ Color Depth 65K/262K
Driver IC ST7789VI

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: Q/S0002
Note 3: LCM weight tolerance: £ 5%

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

2 Input/Output Terminals

:i(: Symbol | I/O Function Remark
1 NC - No connect
2 NC - No connect
3 NC - No connect
4 NC - No connect
o GND P Power Ground
6 NC - No connect
7 NC - No connect
8 VDD P Power
9 R5 I Red data input (MSB)
10 R4 ! Red data input
11 R3 ! Red data input
12 R2 | Red data input
13 R1 ! Red data input
14 RO ! Red data input (LSB)
15 G5 ! Green data input (MSB)
16 G4 I Green data input
17 G3 | Green data input
18 G2 | Green data input
19 G1 | Green data input
20 GO | Green data input (LSB)
21 B5 | Blue data input (MSB)
22 R4 | Blue data input
23 B3 | Blue data input
24 B2 | Blue data input
25 B1 | Blue data input
26 BO | Blue data input(LSB)
Serial data input pin and output pin(SDA) in serial bus
system interface |.
27 SDI | | Serial data input pin (SDI) in serial bus system interface II.
The data is inputted on the rising edge of the SCL signal.
If not used, please let it open or connected to VSSD.

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

Model No. TM028HDHG59-01

28 Dot clock signal for RGB interface operation.
DCLK Fix to VCC or VSS level when not in use.
29 GND Ground
30 DE Data enable signal for RGB interface operation.
Fix to VCC or V/SS level when not in use.
31 HS Line synchronizing signal for RGB interface operation.
Fix to VCC or VSS level when not in use.
39 VS Frame synchronizing signal for RGB interface operation.
Fix to VCC or VSS level when not in use.
33 SCL Input data effective mgnalEI}:,l’? effective for the period of
Chip select signal.
34 cS Low: chip can be accessed,;
High: chip cannot be accessed. Must be connected to
VSSD if not in use
35 RESET Reset pin
36 NC No connect
37 NC No connect
38 LEDK Backlight cathode
39 LEDA Backlight anode

3 Absolute Maximum Ratings

GND=0QV
ltem Symbol MIN MAX Unit Remark
Power Supply Voltage VDD -0.3 3.3 \%

Logic Supply Voltage VCCIO -0.3 3.3 V Note1

Logic Input voltage I/O PINs -0.3 VCCIO+0.3 V

Operating Temperature Top -20 70 C

Storage Temperature Tst -30 80 C
- <95 % Ta<<40C

_ . - =85 % 40C<Ta=<507C

eiaave Humidity RH N <55 % | 50C<Ta<60C
- =36 % 60°C<Ta<70TC
- =24 % 70C<Ta=<80T

Absolute Humidity AH -- =70 g/m’ Ta=>70"C

Table 3 Absolute Maximum Ratings

Note1: Input voltage include RO~R5, GO~G5, BO~B5, Dotclk, Hsync, Vsync, Enable, R/L, U/D.

The information contained herein

is the exclusive property of TIANMA MICRO-ELECTRONICS

Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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M TIANMA

4 Electrical Characteristics
4.1 LCD module

Model No. TM028HDHG59-01

GND=0V,Ta=25"C

Item Symbol MIN TYP MAX Unit Remark

Supply voltage for VDD 24 28 33 Vv

logic ' ' '

Input  |High Level VIH 0.7*I0VCC - IOVCC V

Signal

\oltage | Low Level VIL 0 - 0.3*I0VCC | V

Output |High Level]  VOH 0.8VDD - VDD

Voltage

Low Level VoL Vss - 0.2vDD
Current ICC1 - 6 9 mA
Consumption
ICC2 - TBD - mA
Table 4.1 LCD module electrical characteristics
4.2 Backlight Unit
Ta=257C
Item Symbol Min Typ Max Unit Remark

Forward Current I - 20 - mA For each LED
Forward Voltage Ve 29 3.2 3.4 V For each LED
Backlight Power Consumption We - 256 - mwW 4 LEDs
Operating Life Time - - 30,000 - Hrs For each LED

Note1: Figure below shows the connection of backlight LED.
4
|
&
=1
PINA) &— & — PN ()
-1
<
-1

Note 2: 1LED: Vg =3.2V

Il =20mA

Note 3: Iris defined for one LED.
Optical performance should be evaluated at Ta=25°C only.

Vi=3.0~34v  |=80ma

If LED is driven by high current, high ambient temperature & humidity condition. The life
time of LED will be reduced. Operating life means brightness goes down to 50% initial
brightness. Typical operating life time is estimated data.

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

permission of TIANMA MICRO-ELECTRONICS Corporation.
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5 Timing Chart

CsX - VoS- T
s TeevewTecven e ;
SCL . LETTALT: b oo
s 1SHR Ve
SDA ﬁﬁ ;z
int A Tacc  Tow s:‘,. .
DOUT :":E
Figure 4 3-line serial Interface Timing Characteristics
VDDI=1.85 to 33V, VDD=24 fo 3.3V. AGND=DGND=0V, Ta=25T
Signal Symbol Parameter Min | Max | Unit Description
Teas Chip select setup time (write) 15 ns
Teau Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tace Chip select hold time (read) 65 ns
Teuw Chip select “H" pulse width 40 ns
Tacvew Serial clock cycle (Write) 66 ns
Touw SCL *H” pulse width (Write) 15 ns
— Taw SCL “L" pulse width (Write) 15 ns
Tacrch Serial clock cycle (Read) 150 ns
Taur SCL *H" pulse width (Read) 60 ns
Tor SCL “L" pulse width (Read) 60 ns
SDA Tzos Data setup time 10 ns
(DIN) Taou Data hold time 10 ns
Tace Access time 10 S0 ns For maximum CL=30pF
Dot L™ QOutput disable time 15 50 ns For minimum CL=8pF

Table £ 3-line serial Interface Characteristics

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

INSTRUCTION DESCRIPTION

Instruction |OVCX|WRX|ROX| D17-8 D7 D6 DS o4 D3 D2 D1 Do Hex Functon
NOP 0 1 1 - 0 0 0 0 0 0 0 0 {(00h) | No operation
SWRESET | 0 1 1 - 0 0 0 0 0 0 0 1 (0fh) | Software reset
0 1 1 - 0 0 0 0 0 1 0 0 (04n) | Read dsplay ID
1 1 1 - - - - - - - - - Dummy read
RDDID 1 1 1 - D17 ID16 ID15 D14 D13 D12 ID11 ID10 ID1 read
1 1 1 - D27 ID26 D25 D24 D23 D22 D21 ID20 ID2 read
1 1 1 - D37 ID36 | ID35 | D34 D33 | D32 | D31 | D3O ID3 read
Read dsplay
0 1 1 - 0 0 0 0 1 0 0 1 agn)
status
1 1 1 - - - - - - - - - Dummy read
RDDST 1 1 1 - BSTON | MY MX MV ML RGS | WMH 5T24 -
1 1 1 - ST23 | IFPF2 | IFPF1 | IFPFD | IDMON | PTLON | SLOUT [ NORON -
1 1 1 - ST1S | ST14 |INVON| ST12 | STt1 |DISON | TEON | GCS2 -
1 1 1 - GCS1 | GCSD | TeEM ST4 5T3 572 ST ST -
Read dsplay
0 1 1 - 0 0 0 0 1 0 ! 0 |@an)
power
RODPM
1 1 1 - - - - - - - - - Dummy read
1 1 1 - BSTON | IDMON |PTLON | SLPOUT | NORON | DISON 0 0
Q 1 1 - 0 0 0 0 1 0 1 1 {0Bh) | Read dsplay
RDD
1 1 1 - - - - - = - - - Dummy read
MADCTL
1 1 ! - MY MX MV ML RGB MH 0 0 -
Read dsplay
0 1 1 . 0 0 0 0 1 1 0 0 |ioch)
RDD phee!
COLMOD 1 1 ! - - - - - - - - - Dummy read
i - 0 D6 DS D4 0 D2 D1 Do -
Read dsplay
0 ! 1 - 0 0 0 0 1 1 0 1 (0On)
Image
RDDIM
1 1 1 - - - - - - - - - Dummy read
1 1 1 - VSSON 0 INVON 0 0 GC2 | GC1 | GCO -
Read dsplay
0 1 1 - 0 0 0 0 1 1 1 0 {OEN)
RDDSM sgna
1 1 1 - - - - - - - - - Dummy read

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

Irstructon |DICX | WRX|RDX| D178 D7 Ds =3 D= D3 D2 D1 DO =y Sunclon
1 1 1 - TEON TEM 0 0 0 o (u} n] -
Read dzplay
o 1 1 - 0 o 0 0 1 1 1 1 0=h) | sef-diagnostic
RDDSDR rezuit
1 1 1 - - - - - - - - - Dummy resd
1 1 1 - o7 D& 0 0 (1] o o 0 -

SLPIN (i) 1 1 - 0 1] 0 1 0 (=] o =] {10m Siesp In
SLPOUT 1] 1 1 - 0 1] 0 1 0 o o 1 11h) Sieep out
PTLON 0 1 1 - 1] 1] 1] 1 (4] 0 1 a 12h) | Partial mode on

Fartial off
NORON (1] 1 1 - 0 o 0 1 1] o 1 1 13n)
Noma
Sispiay Inversion
NVOFF 1] 1 1 - 0 o 1 0 0 [x} 0 0 20h)
off
Zisplay Inversion
NVON 1] 1 1 - 1] 1] 1 0 0 ) 0 1 210
on
1] 1 1 - 0 1] 1 0 D ] 0 1 (26N | Dispiay Inversion
GAMSET
1 1 1 = o 1] 0 0 GC3 oy GC1 &0 on
DESPOFF o 1 1 - 0 0 1 0 1 o o o (28] Display of?
DISPON (1] 1 1 - o o 1 0 1 0 0 1 (29n) Dispiay on
Column address
o 1 1 - 0 0 1 0 1 1] 1 0 [2AR
set
1 1 1 - X511 XS14 X513 X=12 Xs11 X510 x58 X588 X address start
CASET
1 1 1 X557 X565 X555 xX=4 X53 X552 X51 X350 0<XS<X
1 " 1 XE1=Z XEi14 XE13 XE12 XE1 XE10 XEs= XE8 X addres: start
| 1 1 XET XES XEL XE4 XE3 XE2 XE1 XED SZXEZX
0 1 1 - o o 1 0 1 o 1 1 (2Bh) | Row address set
1 1 - Y815 YS14 Y513 YsS12 Yan YsS10 Yss YSé Y address start
RASET 1 1 1 Y&T YS6 Y& Y4 Y83 Ys2 YS1 YS0 0ZYSIY
1 1 YE12 YEi14 YE13 YE12 YEN YE1ID YES YEE Y address start
1 1 YET YES YES =4 YE3 YE2 YE1 YED SZIYEZY
) 1 1 - 0 o 1 ] 1 1 o o (2Ch) | Memory wrie
1 1 |D178)| DM D8] D=l D14] DR D1 | D] D1
RAMWR
1 1 1 |Ox{178]| DOwf? Dx(=] Dnf=] DOui4] Daf3] Dx[2] | Dxf1] Cx Write dats
1 1 1 |Dn[17:8)| Dn{mn Dnig) Onis] Dnfs] Dn(3) Dn[2] | Dn[1] Dni]
RAMED 1] 1 1 - 0 1] 1 0 1 1 1 0 (2Eh Memaory read

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

permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

Irstructon |DUCX | WRX|RDX| D17-8 o7 =1 os D= D3 D2 D1 DO —=y Suncion
1 1 1 - - - - - - - - - Dummy read
1 1 1 |DM[1Ta)| DN D1]B) D1[=E] D1j4] D13 D1 D] D10}
1 1 1 |Ox{178]| Dxf7 DxfE) =} 3| Omif4] D3] Dx] | Dx1) Dxjlm Read dats
1 1 1 |Dn[i7:8]| Omim Dn[8] onis) Dni4] Dn3] Dn[2] | Dn[1] | Dnpl
Partial zarv'end
0 1 1 - 1] 1] 1 1 (1] 0 (s} Q (30n)
adaress et
1 1 1 - PSLIS | PSL14 |PSL13| PEL1Z | PSL1Y |PSLY | PELS | PSLE Fartial start
address: O
PTLAR 1 1 1 - PSLT FSLs PSLS PSL4 PEL3 FSL2 | PEL1 FSL0
1.2 Fi
1 1 | - PEL1S FEL14 |PEL13 | PEL12Z | PEL11 | PELY | PELS FELS Partial end
aaaress |0, 1.2
1 1 1 - PELT PELS PELS PEL4 PEL3 PEL2 PEL" FELD
1.F)
Vertical scroling
0 1 1 - 1] o 1 1 (1] 0 1 1 33n)
defrtor
1 1 1 B TFA1S TFAIL | TFA13 | TFAM2 TFA11 TFAID | THAS TFAR
1 1 1 - TFAT TFASE TFAZ TEAS TFA3 TFAZ T=A: TFAD
WVECRDEF
1 1 1 - VEAIE | VBAIE |VvEA13| VEAL2 | VEAIl | WVEBAID| VSAS | VEAS
1 1 1 - VEAT VEAS WEAS WSAL WEA3 VEAZ | VEAT WaAl
1 1 1 - BFA1L SFA14 |BFA13Z| BFA1IZ | BFA1Y | BFAY] | BFAS | BFAS
1 1 1 - BFEAT BFAGL BFAS EFA4 BFA3 SFa2 EEA SFAQ
Tearng effec
TEOFF 0 1 1 - 0 0 1 1 0 1 1] u] (34h)
ine of
Tearng effec
TEON o 1 ! - C o 1 1 0 1 Q 1 (3Eh)
ine on
F - - - - - - - - - T‘E"
. Memory data
o 1 1 - 1] (1] 1 1 0 1 1 Q (3&n)
MADCTL acress comtrol
- MY WX My W RGE o (s] () -
vertical sooling
1] 1 1 - o o 1 1 0 1 1 1 (3Th)
tar soaress
VeCRSADD
1 1 - VEFE | VEP14 |VEF13 | VEPIZ | VEFN1 |VEPID | VSPS | VEPE
1 1 - VEFT VERE | VEFS | VEPL VEP3 | VSFZ | VSP1 | VEFD
IDMOFF 0 1 1 - 1] 1] 1 1 1 o (s} 0 (32h) ide mode oft
IDMOCMN 1] 1 1 B o o 1 1 1 s} (x] 1 (35h) ide mode on

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

instructon | OVCX | WRX|RDX| D17-8 o7 D8 = Ds D3 D2 D1 Do —_y Suncion
interiace pheel
o 1 1 - 0 o 1 1 1 0 1 5] (3An)
COoOLMCD format
1 1 1 - 0 = = =] 1] D2 D1 Do Intertace format
Memory write
o 1 1 - o o 1 1 1 1 [u] [u] (3Ch)
continue

RAMANRC 1 1 1 |DA[178)| DM D1E) D1[=] O] D121 D1[2] | D1 D1

1 1 1 |Oxf178] Dx=] Dufs] DOxis] O3] Dxf2] | Dxf1] | D=l Write data

g (5
:
g

1 1 1 |DOn[17:8] Dnf4] On(3] Dn[2] | On[1] | Dnijd]

Memory read

o 1 1 - o o 1 1 1 1 1 0 3Eh
continue
1 1 1 - - - - - - - - - Qurrmy Read
RAMRDC
1 1 1 |DMiTEl| D1 DiE D1E] D1E) D1E) DI | D] Do
1 1 1 |Ox(17:8]| D7 Dw(s] D=} O] O3] CulZ] Dx(1] Cx[d]
1 1 1 |On[17:8]| On{7] Dnijg] On{s] Onfa] DnQ3] Dn[2] | Dn[t] Dn[0]
o 1 1 - 0 1 0 0 0 1 1] ] (&dh) | Set tear scaniine
TESCAN 1 1 1 - N1 Nid Ni3 N12 N1 N10 NE NE
1 1 1 - N7 NE NE et N3 N2 Mi NO
o 1 1 - 0 1 0 2 0 1 D 1 &Eh) Get scanine
1 1 1 - - - = - - - - - Dur-ry Read
ROTESCAN
1 1 1 - - - - - - - NS NS
1 1 1 - NT NS NE Pt N3 N2 N1 NI
WRDISEY
1 | 1 - DEVT DEvE DBEVS o2va oev3a Dev2 | bevi | Devo brighimess
Read dsplay
g 1 1 - C i 0 1 0 0 1 0 (52h)
brighthess value
1 1 - = = - - - - - - Dummy resd
1 ] - DEVT DBve | DBvE oEva DBEV3 Dev2: | oavi | Devo
Wrme CTRL
0 1 1 - 0 1 0 1 0 o 1 1 {S3n)
WRCTRLD dispiay
1 1 - o (M BCTRL 0 DD BL 0 o
Read CTRL
0 1 1 - 0 1 0 1 0 1 0 0 =41
RDCTRLD walue asipiay
1 1 1 - - - - - - - - - Dummy read
1 1 i - 0 0 BCTRL 0 DD BL 0 ]

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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E TIANMA Model No. TM028HDHG59-01

irstructon | DVCX |WRX|RDX| D17-8 o7 D5 DS (=) D3 D2 D1 Do Hex Funcion
‘Wtz content
adapEve
0 1 1 = 0 1 0 1 0 1 0 1 (55h) orightress
WRCACE
control and Color
enhancemnet
1 1 1 CECTRL o CE1 CED o 0 c1 co
Read corsert
adapzve
0 1 1 - 1} 1 o 1 0 1 1 0 =4
prighthess
RDCABC
control
1 1 1 - - = - - - = - = Dummy read
1 1 1 - o CECTRL 0 0 0 1] c o
Write CABC
o 1 1 - ] 1 ] 1 1 1 1 0 ZEn mnimum
WRCASCMEB
brighfmess
1 1 1 - CMBT | CMBE |CMB5 | CMB4 | CME3 | CME2 | CME1 | CMECD
Read CABC
o 1 1 - o 1 0 1 1 1 1 1 (55h) minimum
RDCASCME rghines
1 1 1 - . - - - - - - - Dummy read
1 1 1 - CMBET CAMEBE | CMBS | CMBd CME3 | CvE2 | CME1 | CNED
Read Automatic
SBrightness
0 1 1 - 0 1 1 0 1 1] 1] 1] (58h) Control
RDABCSOR o ——
Resut
1 1 - - - - . - - - - Dummy resd
L 1 o7 o6 2 2 0 0 0 0 -
o 1 1 - 1 1 0 1 1 o 1 0 (DAR) Read ID1
RDD1 ' 1 | A - - - - - - - - - Dummy resd
1 1 - D117 D18 D15 D4 013 D12 011 D10 Read parameter
o 1 1 - 1 1 0 1 1 i} 1 1 (DER) Read ID2
RDIO2 1 1 1 - - - - - - - - - Dummy read
1 1 1 - D27 D26 D25 ID2a D23 D22 D21 D20 Read parameter
RDID3 o 1 1 - 1 1 0 1 1 1 x] 0 DCh) Reaa ID3

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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n T ANMA Model No. TM028HDHG59-01
WX | mox

mstructon | D/CX D178 o7 D6 DS C< L3 D2 D1 Do Hex Funclon
1 1 t - - - - - - - - - Dummy resd
1 1 t D37 D356 D35 D34 D033 D32 | DM D30 Read parameter

Table 19 System Function Command List

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

Page 14 of 21



]

TIANMA

Model No. TM028HDHG59-01

6 Optical Characteristics

Item Symbol | Condition | Min Typ Max Unit | Remark
8T 60 70 -
0B 50 60 -
View Angles CR=10 Degree| Note2
oL 60 70 -
BR 60 70 -
Contrast Ratio CR 6=0° 400 500 - Note 3
- TON Q
Response Time 25T - 20 30 ms Note 4
Torr
X 0.2297 | 0.2797 | 0.3297
White Note 1,5
y 0.2553 | 0.3053 | 0.3553
X 0.5754 | 0.6254 | 0.6754
Red . 3 Note 1,5
y hiic| 0.2846 | 0.334 0.3846
Chromaticity Backlight is
X on 0.2698 | 0.3198 | 0.3698
Green Note 1,5
y 0.5795 | 0.6295 | 0.6795
X 0.0948 | 0.1448 | 0.1948
Blue Note 1,5
y 0.0131 | 0.0631 | 0.1131
Uniformity U 75 80 - % Note 6
NTSC 60 65 - % Note 5
Luminance L 250 300 - cd/m? | Note 7

Test Conditions:

1. 1= 20 mA(one LED), and the ambient temperature is 25C.

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

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.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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Photo detector = ‘ :' \

Field

500mm
1 LCD Panel

TFT-LCD Module

1
|

The center of the screen

Note 2: Definition of viewing angle range and measurement system.

viewing angle is measured at the center point of the LCD

®=90°
12 o'clock direction

Normal line
B=0=0°

1
"
| 4
1 v
n S S
p -1{ . J P -
| “-4 A B
| "“.,_‘_L_’.- -
|
|
!
|
|

o5 -

~~ Active Area /

_, FPC /L
" ©=270°

© o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black” state
“White state “: The state is that the LCD should drive by Vwhite.

“Black state™ The state is that the LCD should drive by Vblack.

Vwhite: To be determined  Vblack: To be determined.

Note 4. Definition of Response time

Contrast ratio (CR) =

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

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

permission of TIANMA MICRO-ELECTRONICS Corporation.
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(Jvhite (TFT OFF) Black (TFT ON) White (TET OFV

4 100%
90%

Photo detector output
(Relative value)

TON

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 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

W/ 6
—
~
WA
—
—

1

W/3

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 TIANMA MICRO-ELECTRONICS
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of TIANMA MICRO-ELECTRONICS Corporation.
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7 Environmental / Reliability Test

No Test Item Condition Remarks
High Temperature I . IEC60068-2-1:2007
" |operation Ts=+70C+2'C, 96hrs GB2423.2-2008
Low Temperature Ane . IEC60068-2-1:2007
2 |operation Ta=-20C£2'C, 96hrs GB2423.1-2008
High Temperature _ . . IEC60068-2-1:2007
3 |storage Ta=+80T+2C, 96hrs GB2423.2-2008
Low Temperature  ane . IEC60068-2-1:2007
4 Istorage Ta=-30C+2'C, 96hrs GB2423.1-2008
Storage at High
. IEC60068-2-78 :2001
= )
5 Tempgrature and Ta=+607C, 90% RH, 96hrs GB/T2423.3—2006
Humidity
n ., n Start with cold
~30C—25C—80TC temperature,
6 Thermal Shock 30min 5min 30min End with high
(non-operation) after 10cycle, Restore 2H at 25°C temperature,
Power off IEC60068-2-14:1984,G
B2423.22-2002
. Elizgthrgrgteatic Contact ==4KV , 150PF/330 , 12times ||ECB1000-4-2:2001
(operation) Air 26KV, 150PF/330 , 12times GB/T17626.2-2006
8 |Vibration Test 10Hz~150Hz. 100m/s2. 18ch IEC60068-2-6:1982
z Z, mis min GB/T2423.10—1995
9 Mechanical Shock _ 2 IEC60068-2-27:1987
(Non OP) Half-sine wave,300m/s™, 11ms GB/T2423.5—1995
10 |Package Drop Test 800mm, concrete floor,1corner, 3edges, 6 |IEC60068-2-32:1990
ge Lrop sides each time GB/T2423.8—1995

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.

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

permission of TIANMA MICRO-ELECTRONICS Corporation.
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8 Mechanical Drawing
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9 Packing Drawing
TBD

10 Precautions for Use of LCD Modules

10.1 Handling Precautions

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

10.1.2 |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.

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

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

10.1.5 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:

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

permission of TIANMA MICRO-ELECTRONICS Corporation.
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— Water

Model No. TM028HDHG59-01

— Ketone
— Aromatic solvents

10.1.6 Do not attempt to disassemble the LCD Module.
10.1.7 If the logic circuit power is off, do not apply the input signals.

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

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

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

10.1.8.4 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.

10.2 Storage precautions

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

10.2.2 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 —~ 40C Relatively humidity: =80%
10.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

10.3 Transportation Precautions

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

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
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