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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 (W x H x D) (mm) 49.9x66.1 x2.7
Active Area(mm) 43.20%57.60
Mechanical With /Without TSP Without TSP
Characteristics | Matching Connection Type ZIF
LED Numbers 4-Parallel white LED
Weight (g) TBD
i Interface RGB interface / 3-wire SPI
choredtrea | 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 TIAN MA Model No. TM028HDHG59-01

2  Input/Output Terminals

Zi:. Symbol | I/O Function Remark
1 NC - No connect

2 NC - No connect

3 NC - No connect

4 NC - No connect

S GND P Power Ground

6 NC - No connect

7 NC - No connect

8 VDD P Power

9 R5 | Red data input (MSB)

10 R4 | Red data input

11 R3 I 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 B4 | 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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Model No. TM028HDHG59-01

8 Dot clock signal for RGB interface operation.
DCLK | Fix to VCC or VSS level when not in use.
29 GND P Ground
30 DE | Data enable signal for RGB interface operation.
Fix to VCC or VSS level when not in use.
31 HS | Line synchronizing signal for RGB interface operation.
Fix to VCC or VSS level when not in use.
32 VS | Frame synchronizing signal for RGB interface operation.
Fix to VCC or VSS level when not in use.
33 scL | Input data effective &gnalﬂl:l’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 I Reset pin
36 NC - No connect
37 NC - No connect
38 LEDK Backlight cathode
39 LEDA P Backlight anode

3 Absolute Maximum Ratings

GND=0V
ltem Symbol MIN MAX Unit Remark
Power Supply Voltage VDD -0.3 3.3 V
Logic Supply Voltage VCCIO -0.3 3.3 \% Note1
Logic Input voltage I/0O PINs -0.3 VCCIO+0.3 \%

Operating Temperature Top -20 70 C
Storage Temperature Tst -30 80 T
-- <95 % Ta<40C
_ iy -- <85 % 40°C<Ta<50C
o\ RH - <55 % | 50C<Ta<60C
-- <36 % 60°C<Ta<70C
-- <24 % 70°C<Ta<80C
Absolute Humidity AH -- <70 g/m’ Ta>70C

Table 3 Absolute Maximum Ratings

Note1: Input voltage include R0O~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 lovCC| - IOvCC \Y
Signal
Voltage |Low Level VIL 0 - 0.3*I0VvCC | 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=25C
Item Symbol Min Typ Max Unit Remark
Forward Current I - 20 - mA For each LED
Forward Voltage Ve 2.9 3.2 3.4 V For each LED
Backlight Power Consumption WeL - 256 - mwW 4 LEDs
Operating Life Time - - 30,000 - Hrs For each LED

Note1: Figure below shows the connection of backlight LED.

.
4
PN (1) o—— 2} L PIN(K)
4
L1
Vi=3.0~34v  1f=80ma

Note 2: 1LED: VE =3.2V | =20mA
Note 3: Iris defined for one LED.
Optical performance should be evaluated at Ta=25°C only.

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

Wi
CEX % >
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Model No. TM028HDHG59-01
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Fizure 4 3-line serial Interface Timing Characteriztics
VONDI=1.65 to 2.3V, VDD=24 fo 3.3V, AGND=DGND=0V, Ta=23T
Signal Symibol Parameter Min Max Unit Description
Teaz Chip select setup time (write) 13 ne
Teen Chip select hold time {write) 15 ns
CS5x Toes Chip select setup ime (read) 60 ns
Tare Chip select hold time (read) 6o ns
Teow Chip s=lect *"H" pulze width 40 ns
Tacvow Serial clock cycle (Write) 66 ns
Teoaw SCL “H" pulse width (Write) 15 ns
Taww SCL“L" pulse width (Write) 15 ns
SCL
Taocver Serial clock cycle (Read) 150 ns
Taur SCL "H® pulse width (Read) &0 ns
Tos SCLL" pulze width (Read) 60 ns
SDA Teos Data setup time 10 ns
(DIN) Taoy Diata hold time 10 ns
Taze Access time 10 50 ns For maximum CL=30pF
DouT B
Teowy Output disable time 15 50 ns For minimum CL=8pF

Tahble & 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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INSTRUCTION DESCRIPTION

Model No. TM028HDHG59-01

Insbruction |DWCX |WRX |RDX| DIT-8 o7 D& (kL 04 D3 L2 (k]| Do Hex Funciion
WP 0 1 1 - o 1] o a 1] o o 0 (30n) | Nooperation
SWRESET a | 1 - b o b a 1] b b 1 (@ih) | Software reset
o |1 ] - 0 o 0 a q - 0 0 | o4n) | Read mspayio
1 1 { - - - - - - - - - DTy read
RODID 1 1 1 - D17 D16 D15 D14 1013 D12 D11 D10 IC1 read
1 i 1 - D27 1025 IC25 1024 023 D22 021 D20 IC2 read
1 1 1 - D37 D35 D35 D34 1033 ID3z2 D31 1330 153 read
Feead display
0 1 1 - o 1] o a 1 o o 1 [25n)
sLatus
1 1 1 - - . - - - - - - Dy read
RODST 1 i 1 - BSTON b MK MV ML RE3 MH aT24 -
1 1 1 - 5T23 IFRF2 | IFPF1 | IFPFD | IDMON | PTLOM | SLOUT | NORON -
1 i 1 - BT15 ST14 | INVON | 3T12 ST | DEZ0ON | TEON | OS2 -
1 1 1 - GCE GC50 | TEM 5T4 5T3 5T2 5T1 STa -
Feead display
a | 1 - b o b a 1 b i o (D)
power
RODPM
1 1 { - - - - - - - - - DTy read
1 i 1 - BSTON | IDMON |PTLON | SLPOUT | RORDN | DIS0ON b o
a | 1 - b o b a 1 b i 1 {DEh) | Read dsplay
ROD
1 1 1 - - . - - - - - - Dy read
MADCTL
1 i 1 - Y WX M KL RGE MH b o -
Fead display
a 1 - b o b a 1 b o {DCh)
ROD plaee
COLMOD 1 i 1 - - - - - - - - - Dy read
1 - I D& o5 O 1] o2 oA Do -
Fiead display
1] | 1 - b i) b a 1 1 b 1 {DOh)
Imiage
RDDIM
1 1 1 - - . - - - - - - Dy read
1 i 1 - VESON o INWVON a a GC2 GC1 (£ ] -
Feead display
a | 1 - b o b a 1 1 i o {DEN)
RDDSM signa
1 1 { - - - - - - - - - DTy 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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M TIANMA

Model No. TM028HDHG59-01

rstruction | DUCK | WH3| FDX | DiT-8 o7 D6 ] ot o3 o2 D Do Hex Funciion
1 ] - TECH TEM o a a o [x O -
Fead dsplay
o i L - i i 1l ] 1 1 1 1 OFh) | sef-disgostic
ROOSDR resull
1 | - - - - - - - - - Dummy read
1 ] - r D6 o a a o [x O -
ELPIN o 1 1 - 0 o o 1 a o o o 10h) Sleap In
ELPOUT o 1 1 - 0 o o 1 a o o 1 11hi] S out
FTLOMN 0 1 L - 0 o a 1 a o 1 o 1Zh) | Partial mode on
Partial off
MORON o ] L - O o 0 1 a o 1 1 1Zh)
Haormai)

Dispday Inversion
MVOFF 0 1 L - 0 0 1 il il o o o 20h]
oft

Dispday Inversion

T 0 i 1 - 0 o 1 o o o o 1 21h]
on
0 i i - 1} 1} 1 a a o 1] 1 25h) | Display Inversion
GAMESET
i 1 - 0 0 o il GC3 o el ] on
DIEPOSF 0 i 1 - 0 0 1 il 1 o o o 25h) Dilsptay off
DISPON 0 i 1 - 0 0 1 il 1 o o 1 25ih] Dilsplay on
Column address
0 1 - 0 0 1 il 1 o 1 o 2AN
|
i 1 - EE1s K514 EE13 KEAZ X511 X510 XES X58 X address start
CAEET
i 1 XET K55 XEE =4 53 K52 XE XS0 1 [ 3-F
i 1 EE1S KE14 EXE13 KEAZ KE11 KE1D XES XEB8 ¥ address start
i 1 XET XES XES =4 XE3 XE2 XET XED SZXELX
o 1 1 - O o 1 a 1 1] 1 1 [2Bh} | Row address et
i 1 - wEI1S TE14 ¥E13 YEI1Z Y511 Y3510 ¥ES Y58 Y address start
RASET 1 i 1 Y&T b &S TEL &3 Y52 YE Y50 DEYEIY
i 1 YEIS YE14 YE13 YEI1Z YE11 YEID YE3 YEB Y address start
i 1 YET YES YES =4 YE3 YE2 YET YED SIAYELY
0 1 L - 0 0 1 il 1 1 o o [2Ch) | WiEmory wrie
1 1 |OAfIT:e)| DI D1El D[] 4] 13 D1 | D[] D1
RARRN R
1 1 |Cu[i17:5] | Dw7] Dups] D[] | Dxl3] CulE] | CwEli] Dl \Airtie daty
1 1 |Dn[iTE)| Onf i ] oni[=] Cns] Criz] Dn[2] | Dnfil Dnl
RAMRD 0 1 L - 0 0 1 il 1 1 1 o [ZEh Memory 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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Model No. TM028HDHG59-01

rstructon | DVGK | WHRX | RD | DAT-8 D7 D& DS o= (] D2 D1 Do e Funcdon
1 | - - - - - - - - - Dummy resd
1 T |CAfTeI| DM OilE | Dps1 | DSl CAEl | Dd[@ | DAl | o
1 T |Cw=[T7:E]| Dxi7] DufE] =] Cufd] D3] CuR] | Cwfi] D] Read dai
1 T |CnliTE]| Dn{T] DnfE] | DniE] | Ol CrE0 | DniZ] | Dn[i] | Dnfd]

Partial sart'end

o ] o} 0 1 1 a u] (s [x 30N
sddness saf
i L - PELIS FEL14 | PEL1Z | PELIZ | FELI | FSLID | PELS FELe Partial start
axddne=ss: (0
PTLAR L ] L - PELT FELE P35LE FELd PEL3 FEL2 | PELS FEL0
1.2 Fl
i 1 - PEL1% FEL14 | PEL1Z | PEL1Z | FEL11 | FELM | FELS FELS Fartial end
address (0, 1.2,
i 1 - PELT FELS FPELS FEL4 PEL3 FEL2 | PELS FELD
3 =
isrtical somling
o i o o 1 1 a [= 1 1 3N
definition
i 1 - TFAIS TFA1L | TRAIZ | TFASZ | TRANM | TRAID | TRAS TFAS
] L - TFAT TFAS TFAE =44 TFA3 TFA2 | TFAS TFAD
VECRDEF
1 L - VEAIS | WVEATY |WEAIZ| VEALZ | WEAT | VBAID | VEAS | VEAS
i 1 - VEAT WEAS | VEBAS | VEAL WEAT | VBAZ | WEAT | VEAD
] L - BFAIS BFA1L | BFAIZ | BRAIZ | BFAT | BFASD | EFAS BFA8
i 1 - BFAT BFAS BFAS EiFAd BFAS BFAZ | BFAS BFA0
Tearing effec
TEOFF o i o o 1 1 a 1 [= o b
Ine off
Tearing effec
TEOM o 1 L - o 0 1 1 a 1 s} 1 35h)
ine on
i - - - - - TEM
Lemory dal
o i o o 1 1 a 1 1 o 3N
MADCTL @OCess cominol
i 1 - Y (T4 = L RGE s] s] o -
Wertical sooling
o i o 0 1 1 o 1 1 1 ITH
shart sckdress
WBCRBADD
] VEFIE | WBP14 |VEFI3| VEP1Z | WEFT] | VBFID | WEF2 | VEBPE
1 L - VEFT VEFE | VEFS | VEPL WEP31 | WBFZ | WEF1 | VEFO
IDMOFF o i 1 - o 0 1 1 1 s] s] o 3=h) ide mode oft
IDRCN o i L - o} 0 1 1 1 u] u] 1 Fah) 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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Model No. TM028HDHG59-01

mstructon | DVCK |'WRX | RDE| o178 o7 ] DS o< o3 o2 Dt oa Hex Funciion
Int=riace piwe
o i - o 0 1 1 1 [s] 1 o 3Ah
COLMCD format
] 1 - o} D& L <4 a D2 D n] Inberizoe format
Memory wrie
o 1 1 - o 0 1 1 1 1 o o [3Ch)
continue
AL RC 1 i 1 |OA[ITBe)| D1 D1E] DE=] O[] [ [ic )} o[ | o] o]
1 1 | Cof¥7:E] | Dl D] D=] O] O3] Dz | Cwt] Cfi] Wirtle daty
1 1 |Dn[iT:E]| Dn[@l Dn|5] o] Cnfg] Cni3| Dn[2] | Dn[i] Dn[a]
KMemory read
1} i 1 - 1} 0 1 1 1 1 1 o [3Eh
ontireae
1 T - . - - - - - - - Dy Read
R MR DG
1 T |OA[ITe)| o1 D1IE] DEE] Crf4] nd[ic )} Di[ | o] o]
1 T | Cw[i7:8] | Dxi7l D] Da{=] D] Duf3] CulE] | Cwfi] Cuf]
1 T |DOnliTE]| De[@l Dn[E] on=] CnfE] = Dn[Z] | Dn[] D[]
o} ] 1 - o} 1 a a a 1 o o &dh) | Set bear scaniine
TESCAN i - M1E Wia N3 K2 M1 H1D L] ME
i - NT HE HE. Fed L] N2 M MO
o i 1 - o 1 a a a 1 o 1 &Zh] Get scanine
1 T - . - - - - - - - Dy Read
ROTESCAM
1 i - - - - L] ME
1 i - NT HE L Fed L] N2 M MO
o i 1 - o 1 a 1 a [s] o 1 S1h] Wris dapiay
WROISEY
i 1 - DENT DEVE | DEWVE DiEwd DEWVI | DEVZ | DEV1 | DEWVD brigniTess
Read dsplay
o i - o o 1 a s] 1 = EFh
brighiness. value
ROCEERY
1 i - - - - - - - - - Dimimy ressd
1 i - DENVT DBEvVE | DEWVS DY DEWV3 | DEVZ | DEV1 | DEWD
Wi CTRL
o i 1 - o 1 o 1 a s] 1 1 E3h]
WRCTRLD display
i 1 - o} 0 BCTRL a DD EL o o
Feswd CTHL
o i - o a 1 a 1 = = S4h
ROCTRLD walue dsipiay
1 i - - - - - - - - - Dummy resd
1 i - o} 0 BCTRL a DD EL o o

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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Model No. TM028HDHG59-01

rstucton | DUCK | 'WRX | RDX | DIT-8 oT D6 DS D k] 02 D Da ey Funciion
Wire conbent
adaptive
o 1 1 - o 1 a 1 a 1 o 1 5=hi brighimess
WRCACE
conirol and Color
enfancemne
- CECTRL O CE1 CED a o G Ca
FRead conbent
adaptve
o - o a 1 a 1 1 = Sah
brighimess
RODCAEC
ot
1 | - - - - - - - - - Dummy resd
1 ] - o CECTRL a a a o c Ca
Wirlie CASC
o 1 L - o L a 1 1 1 1 a [EEN minimum
WRCASCMB
Drighiress
- CMHET CMIZBE | CMBS | CMES CME3 | TWMEZ | CWE1 | TKB0
Read CAEC
o 1 L - o L a 1 1 1 1 1 =Fh minimum
SOCASCME prighiness
1 | - - - - - - - - - Dummy resd
1 ] - CMET CMIBE | CMBS | CMES CME3 | TMEZ | CWE1 | THB0
Read Auomatic
Brighiness
o 1 1 - o 1 1 o 1 o o 5] B2hl Cortrol
—— Sei-Disgroshic
Resuit
1 ] - - - - - - - Dummy Fesd
1 ] - oT D5 a o o O & =
o 1 1 - 1 1 a 1 1 o 1 o DiAR] Rz [Dr
ROMD L 1 I - - - - - - - - - Dummy read
1 ] - DT D15 DS D44 1013 D12 101 D10 Rz posrarmeter
i i 1 - L 1 ] 1 1 1] 1 1 DER] Fead 102
ROIDZ L 1 i - - - - - - - - - Dummy resd
1 ] - D27 D25 DS 024 I3 D22 1021 020 Rz posrarmeter
ROMDE o 1 1 - L 1 a 1 1 1 o 5] Zh FRead 103

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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Model No. TM028HDHG59-01

M TIANMA

rstucton | DuCK | WRX|Fox| oirs | o7 ald a3 o4 o3 02 D1 D0 | Hex Funciion
1| 1 - - - - - - - - - Dummy read
1| 1 o7 | D3 | D3z | D38 | D@ | o3z | o3 | Dao s parnassr

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.
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6 Optical Characteristics

Model No. TM028HDHG59-01

Item Symbol | Condition| Min Typ Max Unit | Remark
oT 60 70 -
6B 50 60 -
View Angles CR=10 Degree| Note2
oL 60 70 -
BR 60 70 -
Contrast Ratio CR 6=0° 400 500 - Note 3
- TON o,
Response Time 25C - 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 Note 1,5
y Backlight is 0.2846 | 0.3346 | 0.3846
Chromaticity
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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E TIAN MA Model No. TM028HDHG59-01

Photo detector 7

Field

500mm
TFT-LCD Module
l LCD Panel

il

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°
gs;tg'ﬂ“”e 12 o’clock direction

!
s

1

| s
6. /| s

|

&

! &

-

o -_s ‘_\k J_z
I.r

L
- F ,.}
f , ’}/H’_,.-* /
g5 >
E &
L $=0"
- Active Area //

FPC

=707
6 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.

Contrast ratio (CR) =

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%.

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 TIAN MA Model No. TM028HDHG59-01

(Cf\/hite (TFT OFF) Black (TFT ON) White (TFT OFF))

100%
90%

(Relative value)

Photo detector output

TON OFF
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

L
\D -
NEIYE L/3
I \] .‘/- N
N/ N/ \_/
o) N N
N/ N NS
™
~
. /—\I | N e '_‘\I
o/ N \_/

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

Model No. TM028HDHG59-01

No Test Item Condition Remarks

High Temperature Ts=+70°C+2C, 96hrs IEC60068-2-1:2007

1

Operation GB2423.2-2008
iy ere— SC008 21200
s o Tenose oo soms
ey ee—

Storage at High

5 |Temperature and Ta=+60°C, 90% RH, 96hrs IEC60068-2-78,:2001

GB/T2423.3—2006

Humidity
. . . Start with cold
=30 C—25C—80C 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
, [E)'izgggrgéatic Contact ==4KV , 150PF/330 , 12times ||EC61000-4-2:2001
(operation) Air £6KV,150PF/330 , 12times GB/T17626.2-2006
8 |Vibration Test 2 \ IEC60068-2-6:1982
10HZ~150HZ, 100m/s < 120min 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 rop 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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M TIANMA

8 Mechanical Drawing

A [ B [ C f D [ E [ F [ G [ [ [ J f K [ L [ [ N
q[No|  Symbol SYM | REV | DCIECNUMBER DESCRIPTION DATE |4
1 NC
2 NG YGT1-00 NEW ISSUE 2016.07.27
13 NC —
4 NC
2[5 GND 2
6 NC
7 NC —
8 VDD
39 R5 3
10 R4 49.9020.1
L1 R3 0 8 46.20 LCD --1.85 AN 5 TR XU ) -
12 R2 < © ||~——4320LCDAA—-||~—3.35 — {270 MAX Nobowm,o&i —=—  [~—10.00
413 R1 b : o 4
14 RO ﬁ @ Remove tape % XODOOOBOX 5
L [15 G5 28" TFT T 9 L
16 G4 240(RGB)X320 m
17 G3
5 < N 5
18 G2 - q s . |
19 Gt /=] : ] ||
20 GO o 23 B
21 B5 o 8 ~ $ " 1
622 B4 7 3 6
VIEWING DIRECTION o
23 B3 =
24 B2 —
25 B1
726 B0 7 Single Area 7
27 SDI @ ﬁ
128 DCLK g Insulation Tape —
29 GND 2 A
8[30| DE(CLAC) g - 8
31 HS
| I3 Vs 12.000.07] ﬁlwa.w%o.m 4| 0.20£0.03] L
33 scL
9l 34 cs 9
35| RESET
ES NC — 08— —
37 NC
1028 LEDK a 1
39 LEDA 0.60£0.07 —{ |~——10.80£0.05—— -
H sﬁ.@m/, #roi%&b i RIGIE u
/] IRCUIT DIAGRAM
1" ( T CIRCHIDIRS 1
Al T DOTS DETAIL (If=80mA / Vf=3.2V TYP)
o [it2 ALl
[ <« T - ss s ]
0.30£0.03 0309% - & & & [©
o SR @ |5
12 0.60£0.03-1] I Soolke 12
Notes: 0.30£0.07—! 7 7
— 1.Display Type: A-Si TFT CONTROL DIMENSION: 1| 2DRev. . -
T BTIANMA
13| 3.View Direction: 6 O'CLOCK SCALE 4:1 - 13
4.General Tolerance: £0.2 APPROVED: | An Guangkun | 2016.07.27 | PRODUCT NUMBER: 7 TMO028HDHG59-01 | 3rd ANGLE W@
|| 5.0peration Temp: -20°~+70°C EE CHECKED: | Wang WenKai | 2016.07.27 PART NAME: 7 LCM UNIT mm- L]
Storage Temp: -30°~+80°C ) VE CHECKED:| Chen HuiXuan | 2016.07.27 | DRAWING NUMBER: 7 YGT1-00 SCALE 11
14 6.Requirements on Environment Protection: Q/S0002 14
DESGNED: | LiuJunwei | 2016.07.27 | METERIALNUMBER: | PAGE 171
A [ B [ C [ D [ E [ F [ G [ [ | [ J [ K [ L I [ N

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS
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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.
Page 20 of 21



M TIANMA

— Water

— Ketone

Model No. TM028HDHG59-01

— 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 ~ 40°C 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
Corporation and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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