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1 General Specifications

Model No.TM035PDHG03-00 V2.0

Size | 3.51nch

Resolution | 320(RGB) x 480

Technology Type | @-Si

Pixel Configuration | R.G.B. Vertical Stripe
Display Spec. Pixel pitch(mm) 0.153(H)x0.153(V)

Display Mode | TM with Normally White

Surface Treatment | HC

Viewing Direction 6 o'clock )

Gray Scale Inversion Direction 12 o'clock

LCM (W x H x D) (mm) 55.26 x 84.69 x 2.2

Active Area(mm) 78.96)273.44_
Mechanical With /Without TSP | Without TSP

Characteristics | Connection Type | Zif

LED Numbers 6 LEDs

Weight (g) 21.0
Interface | MCU+RGB+SP|

Color Depth _ | 6OK/262K
Driver IC IL1I9488

Electrical

Characteristics

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+HF
Note 3: LCM weight tolerance: + 5%
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2 Input/Output Terminals

Model No.TM035PDHG03-00 V2.0

::: Symbol | /O Function Remark
Output a frame head pulse signal
1 | L | - | If no used, please open this pin
2 GND P Ground
| | ' Data enable signal in RGB mode
3 ENABLE | If no used, please fix this pin at GND level
Pixel clock signal in RGB mode
4 DOTCLK | If no used, please connect this pin to GND
5 VSYNC | Vertical sync. signal in RGB mode
_ | If no used, please connect this pin to GND |
8 GND P Ground
v HSYNC | | | Horizontal sync, signal in RGB mode -
If no used, please connect this pin to GND
o) IMO | MPU system interface mode select |
9 M1 [ | | MPU system interface mode select U
0 | IM2 | | | MPU system interface mode select
11 IOVCC p IO POWER
12 | VCC | P | Analog POWER N\,
' Serial data in/out pin in DBl Type C 9bit mode

13 SDI /0O | Serial data input pin in DBI Type B 8bit mode

| | | It no used, please connect this pin to GND
14 | SDO | O | T ced leave this pin open
15 DB17 /O | Data Bus
16 DB16 /O | Data Bus
17 DB15 | /O | DataBus
18 DB14 | /O | Data Bus
19 | DB13 | /O | DataBus
>0 | DB12 | 10 ;D-a_té Bus
21 DB 11 /O | Data Bus
> | DB10 | I/O |DataBus
>3 | DB9 | I/O |DataBus
4 | DB8 | 1/O |DataBus
o5 | DB7 | 1/O |DataBus
6 | DB6 | /0 |DataBus
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DBS /0

27 Data Bus
s | DB4 | VO |DataBus
9 | DB3 | VO |DataBus
30 | DB2 | VO |DataBus
21 | DB1 | VO |DataBus
3o | DBO | I/O |DataBus
33 | RESET | | | Resetpin
24 | RD | | Read strobe signal N\
If no used, please connect this pin to IOVCC
WR/SCL | (WR) Write data enable pin in DBl Type B
35 (SCL) Write data enable pin in DBI Type C
If no used, please connect this pin to [OVCC
36 RS I Data/command selection pin
_ _ | If no used, please connect this pin to IOVCC |
37 cS I Chip select signal
If no used, please connect this pin to IOVCC |
38 LEDKG P LED CATHODE
39 LEDKS P LED CATHODE
40 LEDK4 P LED CATHODE
41 LEDKS P LED CATHODE
42 LEDK2 P LED CATHODE
43 | LEDK1 | P |LED CATHODE
! |
44 LEDA P LED ANODE
45 LCM ID O Customer requirement: 1.8V
Note1: I/O definition: |-----Input  O---Output = P---—-Power/ Ground NC---Not Connected
IM2 | IM1 | IMO Interface WR/SCL DATA Bus use
| _ _ . | | Command/Parament | GRAM
0 0 0 DBITYPE-B18-bit "WR DB7-DBO DB17-DB0:18bits
. | . | (DB_EN='0") - \ , _ ' Data
0 0 1 DBI TYPE-B 9-bit WR DB7-DBO DB8-DBO0:9bits
Data
0 1 0 DBI TYPE-B 16-bit WR DB7-DB0 DB15-DBO0:16bits
Data
'0 [1 |1 | DBITYPE-B 8-bit WR | DB7-DBO DB7-DB0:8bits
| &R | | | Data
1 0 1 DBl TYPE-C Option 1(3 | SCL SDA/SDO
| | || wire) | |
1 1 1 DBl TYPE-C Option 3(4 | SCL SDA/SDO
wire)

Table 2.1 System interface select
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3 Absolute Maximum Ratings

Model No.TM035PDHG03-00 V2.0

Ta=25C
tem |  Symbol | MIN | MAX | Unit | Remark

Logic Supply Voltage IOVCC 03 | 33 | v [
RESET,CSX,SCL,SDAD/CX| 03 [IOVCC+0.3 VvV |

Current

Operating Temperature |  Tor | -20 | 70 | C |
StorageTemperature |  Tss | 30 | 8 | € |

Table 3.1 Absolute maximum rating

4 Electrical Characteristics

4.1 LCD module
Ta=257"C

"~ fem [ Symbol [ MN [TVP | MAX [Unit]  Remak
Logic Signal Input

Voltage ' | |

Input  |High LeveIO.T*IOVCC IOVCC

Signal RESET,CSX,SCL,SDA,D/CX
VolagelLowLevel]  VIL | 03 | - |o3tovec

Output |High Level VOH 0.8*10VCC IOVCC V
Signal

Voltage VOL

Black Mode

0.2*IOVCC | V

I
e

(Panel+LSI) mW

Power :
Sleeping

Mode

Consumption

750 u

HEHEN

Table 4.1 LCD module electrical characteristics
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4.2 Backlight Unit

Forward Current e | - 1 20 | - | mA 1LED

Model No.TM035PDHG03-00 V2.0

Ta=257C

Forward Voltage Ve | - |82 | - | VvV 1 LED
Backlight Power Consumption | We. | - | 384 | - | mW | 6LEDsin parallel

Note1: Figure below shows the connection of backlight LED.

O

LEDA o

Y-y . ¥y Y.

Note 2: 1LED: VF =3.2V  |r =20mA
Note 3: : Iris defined for one LED.

Y. ¥Y.

LEDKT

LEDKZ2
LEDK3

LEDK4

LEDKS
LEDK6

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.
4.3 Block Diagram

LCD Panel

320(RGB) *480

Grayscale
Manipulation Voltage

DJ17:0]

—

CS,RDWR,RS

JHSYNC,YSYNC,DO

TE

RESET

VCCIOVCC.GND

DKS, LEDK&S

Data BUS

Control
signal
input
interface

TE

RESET

power

BLU

LCM ID

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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S Timing Chart

Model No.TM035PDHG03-00 V2.0

5.1 DBl Type B
- 5.1.1 DBI Type B Timing Characteristic
Lo " . L
CSX P
- s . ’ lest | .

DE[23 0]
(Write)

RDX

DB[23 0]
(Read)

irefm Read Cycle (FM) 450

Read Control H duration (FM)

—
iy

wWhen read irom Frame

RDX (FM) trdhim

tralim

>
g

Memory

_ Signal | Symbol |  Parameter | min
x| st |adcesssewpime | o s |
__thar | Adoresshold time (WriteRead) | 0 o
CSX Chip Select setup ime (Reaco I1D) ns _
Chip Select setup time (Read FM) 355 ns _
s |
s |-
WRX Wnite Control pulse H duratior _
Write Control pulse L duration 15 ns _
o
_trdhim__
| irdim__

355
160

Read Confirol L duration (FM

1
N

"
) |

trc Read cycle (ID)
RDX (ID) trdh

ﬁ
N

When read 1D gala

Read Conftrol pulse H curation

ﬁ
N

Read Control pulse L duration

15

Write data setup time

1
iy

1
F m -

tdht Write cata hold time n

g
_ For maximum, CL=30pF
trat Read access time ns

For minimum, CL=8pF
| watm__ | Readaccesstime | - ] 340 | 05
Read output disable time
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Notes:
1.Ta=-3010 70 °C, IOVCC = 165V 10 3.3V, VCI = 2.5V 10 3.3V, AGND = DGND =0V
2. Logic high and low levels are specified as 30% and 70% of IOVCC for input signals.

Model No.TM035PDHG03-00 V2.0

3. Input signal nsing time and falling time:

t.= 15ns ti= 15ns

» <

70%
30%

70%
30%

4. The CSX timing:

tehw

WRX—\_ J—'
RDX  SPRI (), S—

» A4 Mnbéns » «

5. The Write to Read or the Read 1o Write timing:

CSX ;__

ROX Y'Y  {f AN\ [/

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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0.1.2 DBI Type B Data bus

Model No.TM035PDHG03-00 V2.0

8-bit Data Bus for 16-bit/pixel (RGB 5-6-5 Bits Input), 65K-color
~ CSX | “0”

- RESX e

D/CX “0” / aqn

CWRx |4 | F 1 fF L_f ¢

RDX “qr

[ 0823"'033 ‘ uon

!

DB7
DB6
DBS

DB4
DB3

DB2
DB1

DBO

i Pixel n i | Pixel n+1

8-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

csx | | “0" N\
RESX | —-«1“—I
- DICX ‘0" VL
WRX
RDX “qn
' DB23~DBS8 |
oB7 —< B>
DB6 Bil6
pBS = — < Bit5_>—
DB4 | Bi4 :
DB3 Bit3 ;
i [58_2 | —<Bi12 - Gt =11 = S
oB1 B> < > < T >
DBO BitO ' 1 E
| i %
i Pixel n . Pixel n+1 |

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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Model No.TM035PDHG03-00 V2.0

~ CSX
- RESX
- D/ICX
 WRX

RDX

DB23~DB9 |

“01'

9-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

DB8
DB/
DB6

DB5

DB4
DB3

DB2

DB1
DBO

16-bit Data Bus for 16-bit/pixel (RGB 5-6-5 Bits Input), 65K-color

Ds2z2s3~DB16

CsSX | B 4 “O”

- RESX i
D/CX “O" O e
RDX g

-I-I-I_"Il

DB15 < Bit15 > .
DB14 | — < Bitid_>
- DB13 | Bit13
DB12 - < Bit12 >
DB11 — <>
DB10 —<Bit10_>
DB9 Bit9
DB8 | ——< Bita
o8/ —<mi >
- DB6 Bite
__oes <FE_>
DB4 Bit4
o83 <>
DB2 < Bit2 >
oB1 | ———<FT > €T >
DBO <Ewo > - - -
Pixel n . Pixel n+1 | Pixel n+2

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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16-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

Model No.TM035PDHG03-00 V2.0

CcsXx ] O™

RESX “q

D/CX “«O" / 4

WRX l ’ l " I + l +
RDX e o

DBZ23~DB16 | B

DB15 < Bit15 > = ey =
DB14 < Bitta_> =} BT l ==
DB13 < Bit13_> —E = = . ==PE
DB12 < Btz _> Ml EoRE
D11 < Bit11_> = =x = . =) =
DB10 < Bit10_> ’ =k =Iile l =%] =
DB9 —<_ B9 .

- < > A < M
DB/ ———< Bi7 == . =3 =
DB6 < Bit6 > == .

DBS < Bi5 > S =E l

DB4 <Bh-4 O E l

DB3 < B3 > - A, =TE .

DB2 < Bz > ST -

DB 1 < Bttt _>—— .

pBO < B> | IE - s

18-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

| CSX | I --0--

RESX r
LA/ "Ol' L / Il.1 ..

WX | 'J LSy 1 l up I +

RDX ) N/ g
Decscoso—DB18 | “I

DB17
DEB16 |
DB1S
DB14 |
DB13
DB12
DB 11 |
DB10
DB
DBs8s |
DB
DB6
DBsS

DB4a
DB3
DB2
DB

DBO

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 13 of 30



¥ TIANMA

24-bit Data Bus for 24-bit/pixel (RGB 8-8-8 Bits Input), 262K-color
. CSX | “O
RESX R
D/CX e e /S aqe
WRX l : l | 1) l 1)

RDX « o **

Model No.TM035PDHG03-00 V2.0

DB23
DB22

(]S P )

DB20
DB19
DB18

LS Vv r
DB16
LBIS>
DB14
DB13
DB12
DB11
DB10
DB9
DB8

LB s
DB6
DB5S

DB4a
DB3

DB2
DB

DBO

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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5.2 3-Line SPI Interface Characteristic

Model No.TM035PDHG03-00 V2.0

E tCHqu Less > < st > < tCer
tweltec lse
< > < >
. twr/teal e turh/tah X
WRX/SCL \ / \
4td5r < lan >
SDA
(Input)
< >
SDA Hi-7

i Hi-Z
Output) = o e

 Signal | Symbol | Parametr | min | max | Unk | Description

|t fsoeosx o | | oo e |

oy |t |osxHpusewom | a0 | o | oes | 00000000

Chip select lime {Write) “-ﬂ—

icsh Chip select hold time {(Read) -“_

| wc |SeiaClockCydewale) | e | - |ows [ |

| wh | SCLHPusewiamwe) | 15 | - o |

o |t |sCiPusewonwie) | %5 | - |oes | 000000

| W |SenaiClookCycleReasy | 150 | - | oms |

| woh | SCLHPuseWioh(Rea) | 0 | - [ oms |

| wol | SCLLPuiseWidth (Read o0 | - s |

soa | ws |oaasewpumeqwriey | 10 | - | oes [

jop) | woh  |oamhoigimewie) | o | - o |
SDA/SDO “““ For maximum CL=30pF
Ouipst) | toh | Ouputgisabletime(Reas) | 15 [ 50 | ns | Forminmum CL-goF

Note: Ta =-30 1o 70 °C, IOVCC = 1.65V 10 3.6V, VCI = 2.5V 10 3.6V, AGND = DGND =0V, T = 10+/-0.5ns

t-=15ns » le— _ -_‘tr-“-'?j ons

70% 70%\
30% 30 %

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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2.3 4-Line SPI Interface Characteristic

Model No.TM035PDHG03-00 V2.0

CSX \ /

< lchw . Lo teeh lchw

’ Tyt o L b/t
WRX/SCL \ / \
4td5r < tan >
SDA —_—
(Input)
< lace - < ton >
SDA/SDO

Ouput) ——————r—,

 Signal | Symbol |  Parametr | min | max | Ut |  Description
s | ChipselecttimeWeie) [ 15 | - | e |

csX | tesh | ChipselecthodtimeBess | s f - | e |
oMW [CSHpusewah | aw | - | o | 000

_ wo  |Seridcockoycleqwie | s | - | oms | 00000
_wh_ | SCLHpusewdhwie) | 10 | - [ |

o, |t |sClipusewonwiey | w0 | . e | 000000
W |Seralcockcye®@eas) [ 150 | - | oes | 00000

_ woh [ SCLHpusewoh(Pea) | &0 | - | o | 0
ol |SClipusewethRea | e | - | om | 000

o | ts loCxsewpume 0 | | - e | 00000000
| @  [oCKnGumewiteReas | o | - | on | 00
SOA | s |Oatasewpimegwrie | 0 | - | e | |
inp) | won [ Oaahooumewne) | w0 | - foes | 0

SDA/S00 Access time (Reac) ns_| Formasimum CL=30pF
(OQutput) “ Output disable time (Read) ns | Forminimum GL=8pF
Notes:

1.Ta=-3010 70 °C, IOVCC = 1.65V to 3.3V, VCI = 2.5V 10 3.3V, AGND = DGND =0V, T = 10+/-0.5ns.

2. Does not include signal rising and falling times.
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5.4 DPI Interface
54.1 DPI Interface Characteristic

gt o tSYNCS

trgbr > .
tENS IENH

VSYNC VIH
HSYNC Vi
- > - -
Vv V x
ENABLE x vl.H| Vll:l
trgbt | o PWC _ trgbr > < PWDH

< »
VIH ViH
DOTCLK \ Vi Vi / . 1
tPDS
- »
DB[23:0] x EIIHl Write Data \VJ,:HI x

Model No.TM035PDHG03-00 V2.0

-«

—mmm
P g [ @, T S A
HSYNC lsyncH VSYNC/HSYNC hold time

--ﬂ

e | ENABLENMOWtme | 15 | - | ns

Daasewpime | 15 ] - | ns |igns2abibus

DOTCLK high-level period 20
DOTGLK low-level period Eﬂ
DOTCLK cycle time
| DOTCLKHSYNCVSYNCriseftaitime | - | 45 | ns

Note: Ta = -30 to 70 “C, IOVCC = 1.65V 1o 3.3V, VCI = 2.5V to 3.3V, AGND = DGND = 0V

tr:_15ns+ E ’ _(tf_:_15ns

70% 70%}
30% 30%

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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5.4.2 DPI Interface pixel formal

Model No.TM035PDHG03-00 V2.0

24-bit DPI interface connection (DB |23:0] i1s used): set pixel format DPI [2:0] = 3'h7/

pDB23 /DB22|DB21 0B20|DB19|DB18|DB17 |DB16|DB15/DB14|DB13 DB12|DB11|DB10, DB9 | DB8 | DB7 | DBS | DBS | DB4 | pR3 | DB2 | DB1 | DRO

18-bit DPI interface connection (DB [17:0] is used): set pixel format DPI [2:0] = 3'h6

DB23|0B22|DB21|DB20/DB19 |DB18/DB17 |DB16 |DB15 |DB14|DB13/DB12|0B11 |DB10| DB® | DBS8 | DB7 HH DBE2 | DB1 | DBO

16-bit DPI interface connection (DB [15 0] I1s used): set pixel format DPI [2: 0] 3'hS

_— - —

DB23 | 0B22|DB21| 0820|0819 DB18 | DB17 |DB16|DB15 DB14 | DB13 DB12IDB11 DB10 DBo | DB8 | DB7 A DB6 | DBS | DB4 DBS D82 | DB1 | DBO

4 VVVV

The Pixel clock (DOTCLK) runs all the time without stop. It is used to enter VSYNC, HSYNC, ENABLE and DB
[23:0] states when there is a rising edge of the DOTCLK. The DOTCLK cannot be used as the internal clock for
other functions of the display module.

Vertical synchronization (VSYNC) is used to indicate when a new frame of the display is received. This is low
enable and its state is read to the display module by a rising edge of the DOTCLK signal.

Horizontal synchronization (HSYNC) i1s used to indicate when a new line of the frame is received. This 1S low
enable and its state is read to the display module by a rising edge of the DOTCLK signal.

Data Enable (ENABLE) 1s used to indicate when the RGB information that should be transferred in the display IS
received. This is a high enable, and its state is read to the display module by a rising edge of the DOTCLK signal.
DB [23:0] is used to indicate what is the information of the image that is transferred on the display (when ENABLE
= 0 {low) and there i1s a rising edge of DOTCLK). DB [23:0] can be 0 (low) or 1 (high). These lines are read by a
rising edge of the DOTCLK signal. In RGB interface modes, the input display data is written to GRAM first then

outputs the corresponding source voltage according to the gray data from GRAM.

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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9.4.3 DPI(RGB) interface timing

Model No.TM035PDHG03-00 V2.0

H Low HBP HACT HFP
Hsync < »< > >4 >
Vsync
A | | | A
V_Low N
Y | i (V_Low + VBP) - Vertical interval when no valid g i
: display data is transferred from host to display S .
V8P a3
S §
3
Oy — \ 4 2 %
i3
23
(H_Low + HBP) - g 3
Horizontal <
interval when no | x
VACT valid display data _ <
is sent from host | (VACT + HACT) - Period
to display when valid display data are transferred from host to display module
VEP VFP - Vertical interval when no valid display
data is transferred from host to display
Y

Parameters Symbols

Horizonlal Synchronization H Low

Max. Units

DOTCLK
DOTCLK
295 DOTCLK
DOTCLK

I

H Low+HBP <192

Horizonlal Back Porch

Honzontal Front Porch HFP

Honzontal Address HACT 320

C.
>
®

33

P
L
N

Honzontal Frequency
Vertical Synchronization
Vertical Back Porch

V_Low+VBP+VFP <« 32

Line
o | W

C
>
D

2

Vertical Front Porch

VFP
Vertical Address VACT

Vertical Frequency

DOTCLK cycle 100
DOTCLK Frequency 10

o0 ns
20 MHz
Example : DOTCLK = 20Mhz, TE=70Hz, V Low+VBP=2, VFP=2, H Low+HBP=100, HFP=170.
Note: VBP[4:0)/HBP[7:0] (Blanking Porch Control, RBSh) define as follows:
VBP[4:0] Blanking porch setting
VBP[4:0]=(V_Low+VBP) line number HBP[7:0]=(H_Low+HBP}) line number
[ M
VSYNC VLW + VBP . HSYNC \‘ HLW ""lr‘ HBP .

Line
70

M~

lIH.IIIIIH
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1 frame

VBP VFP
< > .q

VSYNG |« ofy_Lowseh »U I_I
St R0 LSUR0 SRS SRS AR FARS SRS SRR
e LN M
ENABLE I— _ | I_
DB(23:0] .

H_Lovww>=3DOTCLKs

T SRS |
e || LUUUUUTDUN LD DDLU nu i vy

ENABLE . DTST>=HLW y

- ” -

Vald data

VLW : VSYNC Low Width
HLW : HSYNC Low Width

DTST : Data Transfer Startup Time
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Model No.TM035PDHG03-00 V2.0

5.5 Power ON/OFF Sequence

Normal display mode ON = NORON
Partial mode ON = PTLON

Idle mode OFF = IDMOFF

Sleep OUT = SLPOUT

Sleep IN = SLPIN

NORON

I PTLON
N

Sleep OUT
Normal display mode ON
dle mode OFF

Sleep OUT

Normal display mode ON
Idle mode ON

I
IDMON IDMOFF

Sleep OUT
Partial mode ON

Idle mode OFF

IDMOFF

eep C y
Partial mode ON

Idle mode ON

NORON

Notes:

mode.,

SLPIN

-
SLPOUT

— 4
SLPOUT

SLPIN

—
SLPOUT

N\ ¢
SLPOUT

Power ON sequence
HW reset

SW reset

NORON

Sleep IN
Normal display mode ON
|dle mode OFF

IDMOFF

Sleep IN

Normal display mode ON
|dle mode ON

Sleep IN
Partial mode ON
|dle mode OFF

IDMOFF

eep IN
Partial mode ON
\dle mode ON

NORON

1. There are not any abnormal visual effects when one power mode changes to another power mode.

2. There is not any limitation, which is not specified by users, when one power mode changes to another power

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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IOVCC and VCI can be applied or powered down in any order. During the Power Off sequence, if the LCD is in the

Model No.TM035PDHG03-00 V2.0

Sleep Out mode, VCI| and IOVCC must be powered down with a minimum of 120msec. If the LCD is in the Sleep In
mode, VCI| and IOVCC can be powered down with a minimum of Omsec after the RESX has been released.

CSX can be applied at any time or can be permanently grounded. RESX has high priority over CSX.

Notes:

1. There will be no damage to the ILI9488 if the power sequences are not met.

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

3. There will be no abnormal visible effects on the display between the end of the Power On Sequence and before
receiving the Sleep Out command, and also between receiving the Sleep In command and the Power Off
Sequence.

4. If the RESX line is not steadily held by the host during the Power On Sequence as defined in Sections 11.1 and
11.2, then it will be necessary to apply the Hardware Reset (RESX) after the completion of the Host Power On
Sequence to ensure correct operations. Otherwise, all the functions are not guaranteed.

5. When the power is turned on, the climb period timing( Trise) must be greater than 10us.

6. Keep data pins DB[23:0] at low level, when VCI or IOVCC comes later

) Keep Data pins DB[23.0] at low level , When VCI or IOVCC comes later.
1 This time is defined at the cross point of 90% of 2.8V

‘ ,
Lliss

When the power is turned on(VCI), the climb period timing(Trise)
must be greater than 10us. Trise > 10us

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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5.6 Reset timing

Model No.TM035PDHG03-00 V2.0

Shorter than 5us

tRW
- ” < >
RESX \_/ \ /
« IRT

>

Display Status Normal operation Resetting X (Defll;::ta :r;roﬂﬂ;?gset)

Table 39: Reset Timing

_ Signal | Symbol |  Parameter | Min |  Max | unit
-mn—
RESX

. . L | smoes)
{ esel cance
| 120(moeien

1. The resel cancel also includes the required time for loading 1D bytes, VCOM selling and olher seltings from the

Notes:

EEPROM to registers. After a rising edge of RESX, this loading 1s done within 5 ms after the H/W reset cancel
(tRT).
2. According to the Table 40, a spike due to an electrostatic discharge on the RESX line does not cause irregular
system reset.
Table 40: Reset Description

Shorter than 5us Reset Rejecled

— =

Longer than Sus Reset
Between 5us and 9us Reset starls

3. During the Reset period, the display will be blanked (When Reset starts in the Sleep Out mode, the display will
enter the blanking sequence in at least 120 ms. The display remains the blank state in the Sleep In mode.) and
then return to the default condition for the Hardware Resel.

4. Spike Rejection can also be applied during a valid resel pulse, as shown below:

ft— Reset is accepted

—— —

I" 10 us ._I

NN Ve -

— 20ms Less than 20ns width positive spike will be rejected

Figure 137: Positive Noise Pulse during Reset Low
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6 Optical Characteristics

Model No.TM035PDHG03-00 V2.0

Min | Typ | Max | Unit | Remark
e |0 [
- o |
View Angles - Degree
60 70
60 70
Contrast Ratio 400 | 500 Note 3
Response Time " 25 35 ms |Note 4
- 0.286 - Note 1,5
- 10.304 N
- 0.608 I\I_ote 1.5
Chromaticity Backlightis| ~ | 99 +/-0.05
of - 0.341 Note 1,5
2 0.604
- 0.146 Note 1,5
- 0.073L
Uniformity %
NTSC % Note 5
Luminance L : - cd/m? |[Note 7

Test Conditions:
1. ILED= 20 mA, and the ambient temperature is 25 C.

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

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Model No.TM035PDHG03-00 V2.0

Photo detector “ Item Photo detector | Field
Eiold .. Contrast Ratio |

Luminance

" SR-3A 1°
Chromaticity
500mm ——

TFT-LCD Module Lum Uniformity
LCD Panel T ~ -
Response Time BM-7A 2°

e

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 by CONOSCOPE(ergo-80).

Normal line -
12 o’clock direction
§==0° e
ff: f.f
9L .rj : y
| f...rf A
81, e
‘ ._
P=1 . ' B,—"’f O=0°
N L,’ Active Area U
FPC
" ©=270°

6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD i1s 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.

Contrast ratio (CR) =

The information contained herein is the exclusive property of TIANMA MICRO-ELECTRONICS Corporation
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Vwhite: To be determined  Vblack: To be determined.

Model No.TM035PDHG03-00 V2.0

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

WVhite (TFT OFF) Black (TFT ON) White (TFT OFF)

+

2_3 100%
3% | 90%
5

o2

QL —

°3 | 10%
s L 0%
N

an

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
N|  |L/6 N L7 3 L/
_E-.'-' — - - -—
| la N7 |
i £ (5 "’
N \_.
™
| 3 //-—m /.__\ -
'3. -l \\_‘__,‘:! :'\H_ .L _/"
(¥)
\\‘x
=
1 N / 77\
I'hhl / \_ / ',\ f'll

1 1

l~ B
] . o - e ]
1 i

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.
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7 Environmental / Reliability Test

No Test Item Condition Remarks
High Temperature . o Note1
TS‘”O C, 240nrs IEC60068-2-1,GB2423.2

Low Temperature — AN IEC60068-2-1
2 |Operation 1a=-20'C, 240hrs GB2423.1

High Temperature - . IEC60068-2-1
Storage 18=+0T, 240nm GB2423.1

Low Temperature o IEC60068-2-1
Storage 1a=-30'C, 240hrs GB2423.1
High Temperature NoteZ

and Humidity Ta=+60 C, 90% RH 240 hours IEC60068-2-78
Operation GB/T2423.3

Thermal Shock  |-30°C 30 min~+70°C 30 min, Stary@yth coc temperature,
End with high temperature,

(non-operation) Change time:5min, 20 Cycles IEC60068-2-14 GB2423.22
C=150pF, R=330,, 5points/panel

Electro Static Air:£8KV, 5times:

Discharge Contact:+4KV, 5 times;

(Operation) (Environment: 15 C~350C,

30% —60%, 86Kpa— 106Kpa)

Frequency range:10~55Hz,

Vibration Stroke:1.5mm
Sweep:10Hz~55Hz~10Hz 2 hours '

(Non-operation) for each direction of X.Y.Z.
6 hours for total) (Package condition

60G 6ms, £X,1Y,+Z 3times, IEC60068-2-27
for each direction GB/1T2423.5

Model No.TM035PDHG03-00 V2.0

IEC61000-4-2
GB/T17626.2

IEC60068-2-6
GB/1T2423.10

Shock
(Non-operation)

Height:80 cm, IEC60068-2-32
1 corner, 3 edges, 6 surfaces GB/T2423.8

Package
Drop Test

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

Note2: Ta is the ambient temperature of sample.

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

Note 4. In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but don't guarantee all of the
cosmetic specification.
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See Detail A
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See Detail B
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74 44(LCD V/A)
5(Outline)———

——84.6940.15(0

73 44(LCD A/A)
81.2410.1

Silkscreen Line 6
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8 Mechanical Drawing

"

12

13

14

NOTE:

1.Display Type:TFT

2.Backlight.6-chips LED

3.Gray Scale Inversion:12 o'clock

4 Driver |C:ILI9488

5.General Tolerance:+0.2

6.0peration Temp:-20°~+70°C
Storage Temp:-30°~+80°C

LEDA o——

L+ ] [+ o o a

Yo Yo ¥ ¥ Yo Vo

LEDK1

LEDK2
LEDK3
LEDK4

LEDKS
LEDKG

Circuit Diagrame

7.Requirements On Environment Protection:Q/S0002 and Halogen Free
8.Recommended Case Open Area Should Be Less Than Module V.A

9.Recommended Connector:FH26-455-0.3SHW

g

:

g
-0153-]

ME CHECXED

111

A

C

D

E F
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9 Packing Drawing

Model No.TM035PDHG03-00 V2.0

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

Use the tape to seal Carton

Vacuum Bag Labe!
Put into Cartion
Trays + 3x/x18=378 LCM per Cartion
Vacuum Bag
+
EPE

J Boxs
3 Labels

126 LCM per Box /ﬂ\

= - T
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10 Precautions for Use of LCD Modules

10.1 Handling Precautions

Model No.TM035PDHG03-00 V2.0

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:

— |sopropyl 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 : 0C ~ 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.
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