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1 General Specifications

Feature Spec
Size 3.51inch
Resolution 320(RGB) x 480
Interface CPU/RGB
Color Depth 65/262K
Technology Type a-Si
Display Spec. Pixel Pitch (mm) 0.153x0.153
Pixel Configuration R.G.B. Vertical Stripe
Display Mode TM with Normally White
Surface Treatment(Up Polarizer) Clear
Viewing Direction 6’ clock
Gray Scale Inversion Direction 12’ clock
LCM (W x H x D) (mm) 55.26X84.69X2.20
Active Area(mm) 48.96X73.44
Mechanical : : :
Characteristics With/Without TSP Without TSP
Weight (g) 22.35
LED Numbers 6 LEDs ( parallel)
Electronic Driver IC HX8357C

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 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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2 Input/Output Terminals
2.1 TFT LCD Panel

Connector type: FH23-45S-0.3SHW/(05)

No | Symbol I/0 Description Comment
L A | o e e
2 GND P |Ground
3 | ENABLE | 1 |/ 70 ceed, please fix this pin at GND level
4 DOTCLK ! :?I;(ill%%%lf ;S):ggesllelrc]oiﬁgcmﬁidsepin to GND
5 VSYNC I Vertical sync. signal in RGB modg
If no used, please connect this pin to GND
6 GND P Ground
7 HSYNC I Horizontal sync, signal in RGI3 mode
If no used, please connect this pin to GND
8 IMO I MPU system interface mode select
9 IM1 I
10 IM2 I
11 IOVCC p IO POWER
12 VCC p |Analog POWER
Serial data in/out pin in DBI Type C 9bit mode
13 SDI I/O  |Serial data input pin in DBI Type B 8bit mode
If no used, please connect this pin to GND
14 SDO © I??Ir(l)alljg:é? Sllétgsué cngIr:\ect this pin to GND
15 DB17 I/O  |Data Bus
16 DB16 I/O |Data Bus
17 DB15 I/O  |Data Bus
18 DB14 I/O |Data Bus
19 DB13 I/O |Data Bus
20 DB12 I/O |Data Bus
21 DB11 I/O |Data Bus
22 DB10 I/O |Data Bus
23 DB9 I/O |Data Bus
24 DB8 I/O |Data Bus
25 DB7 I/O |Data Bus
26 DB6 I/O |Data Bus
27 DB5 I/O |Data Bus
28 DB4 I/O |Data Bus

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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29 | DB3 /O |Data Bus

30 DB2 I/O |Data Bus
31 DB1 I/O |Data Bus
32 DBO I/O |Data Bus
33 /IRESET I Reset pin
34 RD I Read strobe signal
If no used, please connect this pin to IOVCC
35 | /WR/SCL I (WR) Write data enable pin in DBI Type B

(SCL) Write data enable pin in DBI Type C
If no used, please connect this pin to IOVCC

36 RS I Data/command selection pin
37 ICS I Chip select signal
38 LEDK6 p LED CATHODE
39 LEDK5 p LED CATHODE
40 LEDK4 p LED CATHODE
41 LEDK3 p LED CATHODE
42 LEDK2 p LED CATHODE
43 LEDK1 p LED CATHODE
44 LEDA p LED ANODE
45 LCM_ID O |18V
Table 2.1 input terminal pin assignment
I/O definition: [----- Input; O---Output; P----Power

Note: no used I/O pin please fix to GND level

Note 2-1: Select the MPU system interface mode

DATA Bus use
IM2 | IM1 | IMO Interface WR/SCL Command/ GRAM
Parameter
0 0 0 DBI TYPE-B WR DB7-DBO DB17-DB0:18bits
18-bit(DB_EN='0") Data
0 0 1 DBI TYPE-B 9-bit WR DB7-DBO DB8-DB0:9bits
Data
0 1 0 DBI TYPE-B 16-bit WR DB7-DBO DB15-DB0:16bits
Data
0 1 1 DBI TYPE-B 8-bit WR DB7-DBO DB7-DBO0:8bits
Data
1 0 1 DBI' TYPE-C Option 1| SCL SDA
(Bwire)
1 1 1 DBI_ TYPE-C Option 3| SCL SDA
(4wire)

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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3 Absolute Maximum Ratings
3.1 Driving TFT LCD Panel

Ta=257T
Item Symbol Min Max Unit Remark
Logic Supply Voltage IOVCC -0.3 4.6 Vv
Analog Supply Voltage VCC -0.3 4.6
Back  Light  Forward ILED 25 mA For each LED
Current
Operating Temperature TOPR -20 70 T
Storage Temperature TSTG -30 80 T

Table 3.1 absolute maximum rating

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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4 Electrical Characteristics

4.1 LCD module

GND=0V, Ta=25TC

ltem Symbol MIN TYP MAX Unit Remark
Logic Supply Voltage | IOVCC 1.65 2.8 3.3 \%
Analog Supply
Voltage VCC 2.5 2.8 3.3 Vv
Low 0.3* /CS,/RD,/WR/SCL,RS,
vV -0.0 - ' \4 ENABLE,VSYNC,HSYN
: Level - IOVCC ’ '

Input Signal C,
\oltage High 0.7+ DOTCLK,

Level Vin IOVCC - IOVCC \ SDO.SDI,/RESET,IMO,

IM1,IM2,DB[0~17]

Low 0.2*
Output Signal |[Level Vo 0.0 ~ |iovec | VY
Voltage High 0.8*

Level Von IOVCC i lovee v

Black
(Panel+LS)) I(\élsgilez) TBD TBD TBD mwW
Power Consumption ,
Sleeping
TBD TBD TBD uw
Mode

Table 4.1 LCD module electrical characteristics

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 8 of 29



u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO35PDHO03 V1.0

4.2 Backlight Unit

Ta=25C
Iltem Symbol MIN TYP MAX Unit Remark
Forward Current I -- 20 -- mA
Forward Voltage Ve -- 3.2 -- \Y
Backlight Power WegL -- 384 -- mw
Consumption

Table 4.2 backlight unit electrical characteristics

Note 1: The figure below shows the connection of backlight LED.

LEDA

Yatad

LEDKA

Valad

LEDKZ2

Palad

LEDK3

o~

LEDK4

o~

LEDKS

A

LEDKS

YYVYVYYY

Note 2: One LED :1/6x | =20mA, Vg =3.2V
Note 3: : Iz is defined for one channel 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 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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4.3 Block Diagram
LCD module diagram

LCD Panel RAM D[17:0]
Data BUS
VCOM &
ICON CS,RD,WR,RS Control
signal
| Et AEIJ_EE ,HSYNC,YSYNC,DOTCLK input
Source‘ + Gate interface
Driver TE
3.5inch —
TE
320(RGB)*480
DC/DC RESET .
P
c RESET
Graysca|e VCC,]OVCC,GND
Manipulation Voltage power
LEDA, LEDK1, LEDK2, LEDKS3, LEDK4, LEDK5, LEDK6
BLU BLU
LCM_ID LCM_ID

Figure 4.3 LCD module diagram

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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.5 Interface TIMING

5.1 DBI Type B interface (CPU18/16/9/8 bit )

5.1.1DBI Type B Interface Timing Characteristics

RS K tasT tAHT
- - -
cS PN tes {tosF | |
p gt E b
I —
WR T g DWRL i —
A BTl JWRHL
P ‘g piiq (DHT —
DBI17:0] P % ] T
(write) E tA . - H 5 A
i _ FAST ! v tAHT | :
a———»tRCS/tRCSFM i : —
== o Tt
ISR T— -
RD RDL -
1 * h" .":
! i: ]
DB[17:D] 1 -4’-. :: __\..L_
: e E =<f-
(read) - 3
Figure 5.1.1 DBI Type B interface characteristics
(VSSA=0V, VDD1=1.8V, VDD3=2.8V, T,=25T)
Signal Symbol Parameter Min. Max. Unit Description
RS tasT Address setup time 0 - .
taHT Address hold time (Write/Read) 10 =
tes Chip select setup time (Write) 10 -
CS trcs Chip select setup time (Read register) 45 - .
trResFM Chip select setup time (GRAM) 355 -
tcsF Chip select wait time (Write/Read) 10 -
twe Write cycle (write register) a0 -
twe Write cycle (write GRAM@SLPOUT) 47 -
WR twe Write cycle (write GRAM@SLPIN) 100 - ns
twRH Control pulse “H" duration 15 -
twRL Control pulse “L” duration 15 -
tre Read cycle (read register) 160 -
tre Read cycle (GRAM) 450 -
RD tROH Control pulse “H" duration a0 - ns
trROL Control pulse “L" duration(read register) 35 -
tROL Control pulse “L” duration(GRAM) 345 -
tosT Data setup time 10 -
toHT Data hold time 10 - For maximum C=30pF
DB[17:0] trRaT Read access time(read register) - 40 ns g o c L—_B Fp
trat | Read access time(GRAM) - 340 oF minimum LL=cp
toDH Qutput disable time 20 80

Table 5.1.1 DBI Type B interface 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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5.1.2DBI Type B write/read to register or GRAM

: 1 byte command

2 byte command n byte command
L J L ]
I 3 _ _ 3
(S Y index ¥ _index X PA X index Y PAT Y------mereneeeeees =} PAn2 X PAn-d ) PAn G
| | |
' I I I
i : :
| | |
1 I
e I I I I I I L
] I I I
. a
Data Bus ):i:_‘ Index Y Index ¥ PA “I\ Index /\I PA A /(—_ ————————————————————— : PAm2 X PAnR-1 \ PAN §
1 1 1

Figure 5.1.2 DBI Type B write to register or GRAM

I 1 byte read command
| n byte read command
! 4

) H

index DM X DATA X Index X DM )Y DATA X} DATA X DATA X DATA
I v

I

CS I

RS —
L4

WR.

ol

RD

opeen e

E
|
T BV D HY Y L FLE
Data Bus ¥ ndex % oM X DATA | index X DM X DATA X X DATA ¥ _DATA X DATA §

Figure 5.1.3 DBI Type B read to register or GRAM

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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5.1.3 DBI Type B Interface Data Color Coding
5.1.3.1 Data Color Coding for GRAM data Write

Register D17 (D16 | D15 | D14 D13 | D12 (D11 (D10 | D9 | DB | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Command
Command X X X X X B X X X X 0 1] 1 0 1 1 0 2CH
3AH D7 (D16 | D16 | D14 |D13 | D12 (D1 (D10 | D9 | DB | D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 Color
05h X X X X X X X X X X Gh | G4 | G3 65K-Caolar
x | x| x| x| x| x| x x | x| x [G2|G1| G0 (1-pixel/ 2-bytes)
X X X X X X X X X X X X
262K-Color
06h o e e e x| x| x| x| x | GE| G4|G3 | G2 |Gl [60] x | x (1-pixel/ 3bytes)
X X X X X X X X P X X X
X x X X X X X X X X
16.7M-Color
07h X X X X X X X X X X G7 | G6 | G5 | G4 | G3 | G2 | G1|GD (1-pixel/ 3bytes)
X X X X X X X X X X
Table 5.1.2 8-Bits Interface GRAM Write Table
Register D17 (D16 |D15 | D14 (D13 (D12 | D11 |D10 ([ DS J D8 | DY | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X X X X X ) X 0 0 1 0 1 1 0 0 2CH
3AH D17 |D16 | D15 | D14 (D13 | D12 |D11 (D10 | D9 QD& (D7 | D6 | D5 (D4 | D3 | D2 | D1 | DO Color
05h X X X X X X X S5K-Color
X X X X X X X X (1-pixel/ 2-bytes)
06h X X X X X X X X 262K-Color
x | x| x| x| x| x| x| x| (1-pixel/ 2bytes)
Table 5.1.3 9-Bits Interface GRAM Write Table
Register D17 |D16 JD15 | D14 (D13 | D12 | D11 |D10 | D D8 | DF | D6 | D5 | D4 | D3 | D2 | D1 D0 Command
Command o x P e el xlx] x]JoJol1]Jo]l1]1]0o]ao 2CH
3AH D17 |D16 D15 (D14 (D13 (D12 | D11 | D10 | DY Da D7 D& D& D4 D3 D2 D1 D0 Color
05h X X G5 | G4 | G2 | G2 | G1| GO 65K-Color
X X X GhH (G4 | G3 | G2 | G1|GO | =« X
08h | | 262K-Color
| £ o1 %L (2-pixels/ 3bytes)
| ~|les|Ga]|GalG2|Gt]Go| » _ x | x
X X GF | GB | G5 | G4 | G3 | G2 | G1 | GO 16.7M-Color
07h X X -
(2-pixels/ 3bytes)
X | GT | G6 |G | G4 | G3 | G2 | G1| GO
Table 5.1.4 16-Bits Interface GRAM Write Table
Register DB17|DB16|DB15|(DB14(DB13|DB12|DB11|DB10| DBY | DBE | DBY | DBE | DB: | DB4 | DB3 | DB2 | DB1 | DBO Register
Command x | x| x x | x x | x x | x [ xJo] o] 1 0] 1 1 0 2CH
3AH DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DBY | DBE | DBT | DB& | DB | DB4 | DB3 | DB2 | DB1 | DBO Color

Table 5.1.5 18-Bits Interface GRAM Write Table

5.1.3.2 Data Color Coding for GRAM data Read

Register D17 | D16 (D15 | D14 (D13 | D12 | D11 (D10 | D D8 (D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 Command
Command X X X X X X X X X X 0 0 1 0| 1 1 1 0 2EH
D17 |D16 | D15 | D14 (D13 | D12 |D11 (D10 | D9 ([ D8 | D7V | D6 | D5 | D4 | D3 | D2 | D1 D0 Color
X X X X X X X Dummy Read
Read " " » " » " =
Data Format . ” . » » . " 262K-Color
(1-pixel/ 3bytes)
x | x| x| x| x | x

Table 5.1.6 8-Bits Interface GRAM Read Table

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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5.2 DBI Type Cinterface (3/4 SPI)

Table 5.1.9 18-Bits Interface GRAM Read Table

5.2.1DBI Type B interface

CS

RS

SCL

SDA
(Input)

SDA
(Output)

X Icss tesH
. - I—E:ﬂ - >
% tast i otanr X
: WCRC
. tWRLARDL ... =
“i" j“‘ tWRHARDH
: | ¢ DS i toH -
- i S8
} lace : . toh _
i sen ' wa s
= s ' =

Figure 5.2.1 DBI Type C interface characteristics

Reqister D17 (D16 | D15 (D14 | D13 |D12 (D11 D10 (D9 D8 ( D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 Register
Command | x | x [ x [ w [ x [ x ] x| x[xx]Jo]Jo[1]Jol1]1][1]0 2EH
D17 |D16 | D15 (D14 (D13 |D12 | D11 (D10 (| D9 D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Color
Read X X X X X X X X X X X X X X X X X X Dummy Read
DataFormat [ o [ x [ x | x [ « [ x | x | x | x G5 | G4 | G3 262K-Color
x | x| x| x| x| x| x| x| x BEINGINEGH (1-pixel/ Zbytes)
Table 5.1.7 9-Bits Interface GRAM Read Table
Register D17 |D16 D15 | D14 |D13 (D12 | D11 |D10 (D9 | DB | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Command
Command X x | x x | x x| x| x| x| ] O] 0|1 0| 1 1 1 0 2EH
D17 |D16 JD15 | D14 (D13 |D12 | D11 D10 | DS | DB | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Color
Read X X X X X X X X X X X X X X X X X X Dummy Read
T x| X X 1 X I (2-pixels/ 3bytes)
| «|]Gh|G4|G3|G2|G1|GOD| « | x | x
Table 5.1.8 16-Bits Interface GRAM Read Table
Register D17 |D16 (D15 | D14 |D13 |D12 (D11 |D10 | D9 (D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Register
Command X X X X X X X X X X 0 0 1 0 1 1 1 0 2EH
D17 | D16 | D15 [ D14 | D13 | D12 | DN 10 ( D9 | D8 | DV | D6 | D5 | D4 | D3 | D2 | D1 DO Color
Read
Data Format L X X X X X X X X X X X X X X X X X Dummy Read
G5 G4 G3 | G2 G1] GO | B85 B4 83 [ B2 [ B | BO| 262K Color

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 TMO035PDH03 V1.0
(VSSA=0V, IOVCC=1.8V, VCI=2.8V, T, = 257C)

Signal Symbal Parameter Min. | Max. | Unit Description
lcss Chip select setup time (VWite) 15 .
cS lcss Chip select setup time (Read) 60 fe
= lesh Chip select hold time {Write) 15
lesh Chip select hold time (Read) 65
RS tasr Addrese eatup ime 0 e
tasT Address hold time (Wiite'Read) 10
SCL twe White: cycle 68
(Write) futyie Control pulse "H" duration 15 ns
T Control pulse "L" duration 15
SCL tar Read cyele 150 -
(Read) tRD- Conirol pulse "H™ duration 60 . ns
|58 Control pulse “L" duration &0 -
shA to= Data setup tima 10 7%
(Ingut) o= Data hold time 10 - For mandimum Co=30pF
SDA Lace Read atesss time 10 50 a For minimum CL=8pF
{Output) [ o] Cutput disable time 15 50
Table 5.2.1 DBI Type C Interface Parameter
5.2.2 DBI Type C write mode
CS —
|
SCL I 1 1
LI LI LI LT LI LT LU L

S 0 €D :ﬁjﬁm;{_}\m"}(mf’m m{ O XX XX X

i Command '| 4 Command / parameter
Figure 5.2.2 DBI Type C — 3 wire write mode
c5 [
sCL
SDA [:-7 D6 ¥ D5 X D4 X D3 X D2 X D1 X DO j(mr % D6 ¥ D5 X D4 X D3 ¥ D2 X D1 X DO )K
Command parameter
DCX | o ‘ "

Figure 5.2.3 DBI Type C — 4wire write mode

5.2.3DBI Type C read mode

B X 1B '\{:i' B WOXPYBN )
cs [ E iyl
(N M e, S N
Sp| . 0 _{D7)(D6 D5 (D3} D3 (DZ) ’D_‘{_‘_.-mmum;{—— ADZY D1 DO f———0
) MCU Input o m—r:cw LCD Output .

Figure 5.2.4 DBI Type C — 3 wire read mode

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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SX B KX B (XPXs¥
cS M | ]
DCX T\ 0"/ i
scL LML A A e e———- puply [
DA {75858 64 (03) 52X T80+ B BB -~ XD BT f—— BT

gy
MCU Input Dummylcluck LCD Output

Figure 5.2.5 DBI Type C — 4wire read mode

5.3 DPlinterface (RGB)
5.3.1DPI Interface Timing Characteristics

\“TS\;(_ Tvesr T TwsHt :
VS VIL 3 72

HS

DOTCLK __ Vit

Tosp/Toest  ii Tour/Toeur ;

DB [17:0] VT
DE L VIL :

Figure 5.3.1 DPI interface characteristics

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, T, = -30 to 70C)

o Spec. .
Item Symbol Condition Min Typ. e Unit
Pixel low pulse width TowkiT 15 - - ns
Pixel high pulse width TeikuT 15 - - ns
Vertical Sync. set-up time TyssT 15 - - ns
Vertical Sync. hold time TvssHT 15 - - ns
Horizontal Sync. set-up time TussT 15 - - ns
Horizontal Sync. hold time Tyvssur 15 - - ns
Data Enable set-up time ToesT 15 - - ns
Data Enable hold time ToeuT 15 - - ns
Data set-up time Tost 15 - - ns
Data hold time TouT 15 - - ns
Phgse difference of sync signal Thy 0 ) 350 Dotelk
falling edge

Table 5.3.1 DPI interface 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 TMO035PDH03 V1.0
5.3.2Signals Timing Chart

Vertical Sync.
...... G 1 -
Vaync Invisble Image
= Timing information what is not possible to see on the display
e =Blanking Time
VBP
v ENABLE =0 (Low)
A Display Area

(VAdr + HAdr) - period
when valid display data are
VAdr transferred from host to
display module

ENABLE =1 (High)

A
VFP
1
Horizontal Sync. 0
- Hsync © Hep ! HAdr . HFP
g : = B —
Figure 5.3.2 General Display Area Timing Diagram
1 Frame
- >
I
I
. VBP ._l 480
ane .
Dieintay Display Area
VSYNGC ] '
Hsyne M7 | UL | gt [UruurygL
.
DE ] =
PCLK
1
o
HSYNGC |
I
PCLK |
DE [ '
Data Bus Y ERE YD &
7

Figure 5.3.3 RGB Signals Timing Chart
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Parameters Symbols | Condition | Min. | Typ. | Max. Units
PCLK Cycle PCLKcyc - 125 | 955 ns
Horizontal Synchronization Hsync 2 2 - PCLK
Horizontal Back Forch HBF 3 3 - PCLK
Horizontal Address HAdr - 320 - PCLK
Horizontal Front Forch HFF 3 3 PCLK
Vertical Synchronization \sync 2 2 Line
Vertical Back Forch WBF 2 2 - Line
Vertical Address VAdr - 480 - Line
Vertical Front Forch VFP 2 4 - Line
Vsync setup time VSST Hz
Yeync hold time WSHT Hz
Hsync setup time HSST Hz
Hsync hold time HSHT Hz
Data setup time DsT Hz
Data hold time DHT Hz
Vertical Frequency(*) 50 65 Hz
Horizontal Frequency(®) - - - KHz
FCLK Freguency(*) - 8 105 MHz

Table 5.2Horizontal and Vertical input timing

5.4 Reset Timing Characteristics

Related Spec, :
Symbol Parameter Pins Min. | Typ. | Max | Note Unit
{RESW | Resetlow pulse width'' | RESET 10 - - | - ps

|
| |
When reset applied
: » | = " | during SLPIN mode ‘ e
| When reset applied
I during SLPOUT mode |

{REST Reset complete time™’
- 120 -

Table 5.4 Reset Timing Parameter

Shorer than Sus

RESET

lpes”

ritel Conditien

Internal Status Nermal Operation Y Resetting }{ (Dietault far HAW resat)

A\

Figure 5.4 Reset Timing
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5.5 Power On/Off sequence
5.5.1Power on Sequence

Power Supply ON (IOVCC.VCC)

Display OFF Setting

A

DTE=0
Power On Reset and Display D[1:0] =

GON=0

PON=0

4 Power supply initial setting

Set VC[2:0], VRH[3:0], VCM[5:0],
VDV([5:0], PON=0,BT[2:0] = 000

Registers setting before power
supply startup

LCD Power Supply
ON Sequence

N

A
50ms or more

Stabilizing time

Power supply operation setting
Set BT[2:0],PON =1,

Set AP[2:0],APE=1,

Set DC1[2:0], DCO[2:0]

Registers setting for power
supply startup

A
80ms or more Step-up

circuit stabilizing time

stabilizing time

A

Display ON Sequence Set SAP=1
DTE=1
Display ON D[1:0]=11
GON=1

N N N N

BLU ON

Operational Amplifier [ Set the other registers

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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5.5.2 Power off Sequence

[ Normal Display Display ON Setting
DTE=1
D[1:0]=11
GON=1
BLU OFF
[ Display OFF Sequence
vy
[ Display OFF
SAP=0
AP[2:0] = 000
Power Supply Halt PON=0
Setting
vy
Power Supply OFF (IOVCC,VCC)

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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6 Optical Characteristics

Ta=25C
Item Symbol | Condition Min Typ Max Unit Remark
eT 60 70 -
_ 6B 50 60 -
View Angles CR=10 Degree [Note 2
oL 60 70 -
R 60 70 -
: Notel
Contrast Ratio CR 6=0° 400 500 - - o
Note3
: T Notel
Response Time N 25C - 20 30 ms ote
Torr Note4
_ X 0.235 | 0.285 0.335
White
y 0.260 | 0.310 0.360
X 0.562 | 0.612 0.662
Red
. y Backlight is 0.283 0.333 0.383 Noteb5
Chromaticity -
X on 0.288 | 0.338 0.388 Notel
Green
y 0.545 | 0.595 0.645
X 0.099 | 0.149 0.199
Blue
y 0.032 | 0.082 0.132
Notel
Uniformit U - - 0 - %
niformity 8 ( Note6
NTSC - - - 60 - % Note 5
. Notel
Luminance L 250 300 cdim? | o°
Note7

Test Conditions:
1. Vi=3.2V, [=120 mA(One LED current), the ambient temperature is 25°C
2. The test systems refer to Note 1 and Note 2.

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

Field

500mm

TFT-LCD Module LCD Panel

l '4 Item Photo detector | Field

Contrast

4 Ratio
The center of the screen LNghce 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).

MNaormal line ®=90°
12 o'clock direction
8=p=0°
f‘li & 4
e | _ar/ -
B - -
i
foLT /
P

:
|
N E—
= = [t ="
$=180 / | -~ Active Area / ®=0
|

-

. FPC
//
C®=270°
6 o'clock direction
Fig. 1 Definition of viewing angle
The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
(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.

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

(ﬁ/hite (TFT OFF) Black (TFT ON) White (TFT OFF))

Photo detector output
(Relative value)

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
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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
N - - ™
~ L/6 L/ 3 L/ 3

|
a8 :
<
Ty - I N
AN N N/
A 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
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7 Environmental / Reliability Test

SHANGHAI

TIANMA MICRO-ELECTRONICS

TMO35PDHO03 V1.0

No Test Item Condition Remarks
High Temperature|—__ 5. Notel
1 Operation |15+ /0, 240hrs IEC60068-2-1,GB2423.2
Low Temperature |- _ .. IEC60068-2-1
2 Operation |18 20°C, 240hrs GB2423.1
High Temperature (. _, oA IEC60068-2-1
3 Storage | & t80°C, 240hrs GB2423.2
Low Temperature | _ -« IEC60068-2-1
4 Storage |12 -30C, 240hrs GB2423.1
High Temperature|_._, ~n- o Note2
5 | & High Humidity ;-?16+h60 C,90% RH IEC60068-2-78
Storage ours GB/T2423.3
Thermal Shock [-30°C 30 min~+70°C 30 min, Start with cold temperature,
6 (Non-operation) | Change time:5min, 20 Cycles End with high temperature,
9 ~min, 0Ly IEC60068-2-14,GB2423.22
C=150pF, R=330Q, 5points/panel
Electro Static |Air:8KV, 5times;
7 Discharge  |Contact:+4KV, 5 times; g;?_llg%ggzz
(Operation) ( Environment: 15C ~35C, '
30% ~ 60%, 86Kpa ~ 106Kpa )
Frequency range:10~55Hz,
, . Stroke:1.5mm
8 (No\r?-?)rpaglrc;?ion) Sweep:10Hz~55Hz~10Hz 2 hours Ig;?g%g%i:
for each direction of X.Y.Z. '
(6 hours for total) (Package condition)
9 Shock 60G 6ms, +X,tY,+Z 3times, IEC60068-2-27
(Non-operation) [for each direction GB/T2423.5
10 Package Height:80 cm, IEC60068-2-32
Drop Test 1 corner, 3 edges, 6 surfaces GB/T2423.8

Notel: 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
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9 Packing Drawing

SHANGHAI TIANMA MICRO-ELECTRONICS

TMO35PDHO03 V1.0

No| Item Model (Material) | Dimensions(mm) Vye?ght(Kg) Quantity | Remark
1 [LCM module |[TM035PDHO03 55.26x84.69x2.20| 0.02235 | 378

2 |Tray PET (Transmit) 485x330x13.8 0.161 24 Anti-static
3 |EPE EPE 485X330X5 0.0183 3

4 |Vacuum Bag [PE 600x500x%0.08 0.047 3

5 |Box Corrugated Paper | 520x345x74 0.227 3

6 |Desiccant Desiccant 45x35 0.002 6

7 |Carton Corrugated Paper | 544x365x250 1.01 1

g |Label Paper 100x52 TBD 4

9 |Total weight 14.09 Kg

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
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Two Desiccants \@
+ d

Use empty tray
+

Put products into
the 7 trays
x 18 LCM per tray

Use strop bind the trays

Vacuum Bag

Trays +
Vacuum Bag

EPE

126 LCM per Box

Detail A
Tray 4
Tray 3
Tray 2
Tray 1
Rotate tray 180 degrees and plac e on top of stack.
Check the tray using Fig.A
REEE g

Use the tape to seal Carton [

ey Py g
A—Label

Put into Cartion <\>4/ /
3x7x18=378 LCM per Cartion

3 Boxs
3 Labels

Label
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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:

— Water
— 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 ~ 407C 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

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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