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DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification
1. Summary

TFT 7.0%is a TN transmissive type color active matrix TFT liquid crystal display that use
amorphous silicon TFT as switching devices. This module is a composed of a TFT_LCD
module, It is usually designed for industrial application and this module follows RoHS.

2. General Specifications

B Size: 7.0 Inch

B Dot Matrix: 1024 x RGB x 600 Dots

B Module Dimension: 164.80 x 99.80 x 7.33 mm
B Active Area: 154.21 x 85.92 mm

B Dot Pitch: 0.1506 x 0.1432 mm

B LCD Type: TFT, Normally White, Transmissive
B View Direction: 12 o’clock

B Gray Scale Inversion Direction: 6 o’clock

B Aspect Ratio: 16:9

B Control IC: NA

B TFT Driver IC: EK79001HE + EK73215BCGA
B  TFT Interface: LVDS

B Backlight Type: LED, Normally White

B CTP IC: FT5426 or Equivalent

B CTP Interface: 12C

®m CTP FW Version: V03

B With /Without TP: With CTP

B Surface: Glare

*Color tone slight changed by temperature and driving voltage.
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DEM 1024600G1 TMH-PW-N(C-TOUCH)

Product Specification

3. Interface

3.1. LCM PIN Definition

FPC Connector is used for the module electronics interface. The recommended model is
FH12A-40S-0.5SH manufactured by Hirose.

Pin No. | Symbol 110 Function Remark
1 VCOM P Common Voltage
2 VDD P Digital circuit
3 VDD P Digital circuit
4 NC --- No connection
5 Reset Global reset pin
Standby rrlogje, Normally puI.Ied high
6 STBYB §$g¥g ; g) ’::r?:lr:g Icz?\?rﬁtl(;?source driver
will turn off, all output are High-Z
7 GND P Ground
8 RXINO- I Negative LVDS differential data input
9 RXINO+ I Positive LVDS differential data input
10 GND P Ground
11 RXIN1- I Negative LVDS differential data input
12 RXIN1+ I Positive LVDS differential data input
13 GND P Ground
14 RXIN2- I Negative LVDS differential data input
15 RXIN2+ I Positive LVDS differential data input
16 GND P Ground
17 RXCLKIN- I Negative LVDS differential clock input
18 RXCLKIN+ I Positive LVDS differential clock input
19 GND P Ground
20 RXIN3- I Negative LVDS differential data input
21 RXIN3+ I Positive LVDS differential data input
22 GND P Ground
23 NC --- No connection
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DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification
24 NC --- No Connection
25 GND P Ground
26 NC --- No Connection
27 DIMO 0] Backlight CABC Controller Signal Output
08 SELB | 6Bit/§Bit Moc?e Select
H:6Bit / L:8Bit
29 AVDD P Power for Analog Circuit
30 GND P Ground
31 LED- P LED Cathode
32 LED- P LED Cathode
33 L/R I Horizontal Inversion
34 u/D I Vertical Inversion
35 VGL P Negative Power for TFT
36 GND P Ground
37 GND P Ground
38 VGH P Positive Power for TFT
39 LED+ P LED Anode
40 LED+ P LED Anode

I: Input, O: Output, P: Power

Note

When L/R="07, set right to left scan direction.
When L/R="1", set left to right scan direction.
When U/D="0", set top to bottom scan direction.
When U/D="1", set bottom to top scan direction.

Version: 0
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DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification
CTP PIN Definition

Pin Symbol Function Remark

1 VSS Ground for Analog Circuit

2 VDDT Power Supply : +3.0V

3 SCL 12C Clock Input

4 NC No Connect

S SDA I2C Data Input and Output

6 NC No Connect

7 /IRST External Reset, Low is active

8 NC No Connect

9 /INT External Interrupt to the Host

10 VSS Ground for Analog Circuit
Version: 0 PAGE: 7
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4. Contour Drawing

4035, G5

CTP TFT

PINNO| SYMBOL PIN NO| SYMBOL

1 VsS 1 |vcom

2 VDDT 2 VDD

3 SCL 3 | vDD

4 NC 4 NC

5 SDA 5 REST
6 NC 6 [STBYB|

7 RST 7 | GND

TFT Outline 164.80; G5 3 NC 8 |[RXINO-
. TP Ouline164.40 040, 65 5 INT 9 RXINOT
TP VA 156,08 G2 ) 10 VssS 10 | GND

TRT AR 1542184 05 11 IRXINI-
12 [RXINI14

- 13 | GND

i 14 [RXIN2-
' 15 [RXIN24

! Pull Tape 16 | GND
‘ 17 |RXCLKIN-|
1024XRGBX600 i e
’’’’’’’’’’’ T 20 [RXIN3-
! 21 [RXIN34

| 22 | GND

. 23 [ NC

| 24 | NC

| 25 | GDP

0 26 | NC

g 27 [ DIMO

Black printing ( SteelStitfone 28 | SELB
L ey Aensive 29 |AVDD

| Lsomas :‘I’ fgf

N 32 | LED-

W snen SR

] oo HD

130.69+0.5 53501 el 030:0.05 35 | VGL
36 | GND

37 | GND

38 [ VGH

39 [ LED+

40 | LED+

The non-specified tolerance of dimension is =0.3mm.
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DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification
5. Absolute Maximum Ratings

Item Symbol Min | Typ Max Unit
Operating Temperature TOP -20 — +70 °C
Storage Temperature TST -30 — +80 °C

Note: Device is subject to be damaged permanently if stresses beyond those absolute

maximum ratings listed above

1. Temp. =60°C, 90% RH MAX. Temp. >60°C, Absolute humidity shall be less than 90%
RH at 60°C
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6. Electrical Characteristics
6.1. Typical Operation Conditions

( Note 1)
Values
Item Symbol Unit Remark
Min. Typ. Max.
DVDD 3.0 3.3 3.6 V  |Note 2
AVDD 9.4 9.6 9.8 Vv
|Power voltage
VGH 17 18 19 Vv
VGL -6.6 -6.0 -5.4 Vv
Supply Voltage For Touch VDDT 4.4 50 55 Vv USB TYPE
|Logic
Input signal voltage VCOM 3.1 3.3 3.6 Vv
Input logic high voltage VIH 0.7 DvVDD - DVDD Vv
Note 3
Input logic low voltage VIL 0 - 0.3 DvDD V

Note 1: Be sure to apply DVDD and VGL to the LCD first, and then apply VGH.
Note 2: DVDD setting should match the signals output voltage (refer to Note 3) of customer’s

system board.
Note 3: DCLK,HS,VS,RESET,U/D,L/R,DE,R0~R7,G0~G7,B0~B7,MODE,DITHB.

6.2. Current Consumption

Values
Item Symbol Unit Remark
Min. Typ. Max.
IGH - 0.2 1.0 mA [VGH =18.0V
IGL - 0.2 1.0 mA [VGL =-6.0V
Current for Driver

IDVDD - 4.0 10 mA [DVDD =3.3V

IAVDD - 20 50 mA |AVDD =9.6V
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6.3. Backlight Driving Conditions
Values
Item Symbol Unit Remark
Min. Typ. Max.

\oltage for LED backlight VL 8.4 9.8 10.8 V  |Note 1

Current for LED backlight IL -- 300 -- mA

LED Lifetime - - 50.000 - Hr |Note 2

Note 1: The LED Supply Voltage is defined by the number of LED at Ta=25°C and IL =300mA.

Note 2: The “LED Lifetime” is defined as the module brightness decrease to 50% original
brightness at Ta=25°C and IL =300mA. The LED lifetime could be decreased if
operating IL is larger than 300mA.
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AN
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N AN N
NN
NN
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AN
AN
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AN
AN

Backlight 30LED Circuit

%
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DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification
7. Operation Sequence

7.1. Power Sequence

In order to prevent IC from power on reset fail, the time (TPOR) of the digital power supply VDD
should be maintained within the given specifications. Refer to “AC characteristics” for more
detail on timing.

]
Fower on Sequer‘lCE‘-—'—lF‘owel off sequence

nnnnn

|||||||

vSD . R _
| rououou 0wy
vDD } } | } i .
| | —
STB_ = l I | | Lo
' | . N B
l 1 ! Lo
AVDD / I ! [ ! ! |
| i | Lo
VGL ! v | ] | | L H
VGH l f i | | !
' | : . . !
vCOMO : ] ! j e "“D:J“
! | i ' |
Source Output == ! Wermal diepioy 0 ToH wa, = Seurse sulput 2OV
i _?( : ' |
BLEN l E/ \ ; '
E T
GATE CEV= I l
H ¥, | SEVEH
Marmal Wcemal Z
I
Power On/Off Timing Chart
veme B Entar Standby Sequeance “_._ _7_;_7_7 o Exit Standby Sequence _
0y bty by Hl N
voo | Lo | S S S NN B X
[ i i | | ! ] i 1 j ¥
I I 1 | I
e | I | ! ; ! 1 i ! : :
e . T ! R |
| | — 1 | A R N B I
W | H 1
’ | | I
[ | SR
| 1 :\ [ X | | .
como H P ]
p— | Y !
| | I 1 | |
5 |
- | \
e S —:KI v - | e e oy
i | \ | | —— -
Bien | |
SN i —
- | |
1
I |

Enter and Exit Standby Mode Timing Chart
Note : Low level=3Fh,when NBW=L (normally white)
Low level=00h,when NBW=H (normally black)
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7.2. Timing Characteristics
AC Electrical Characteristics

= OO0

v

EVEE timing(1)

-

—

XXX

X

LVDS timing(2)
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|Idn'|:| strobe position

S

—
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T

S

H

i*i

F

p . L
Fow Recelver strobe position

Taswse: Regeiver strobe margin

LVDS timing(3)

T
' ; | :

Parameter Symbol |condition Min. Typ. Max. | Unit
Clock Frequency RxFCLK 20 - 71 MHz
IVID|=400mV
Input Data Skew Margin | TRSKM [RxVCM=1.2V 500 - - psS
RxFCLK=71MHz
Clock High Time TLVCH - /(7" RxFCLK) - ns
Clock Low Time TLVCL - PB/(7* RxFCLK) - ns
PLL Wake-Up-Time TenPLL 150 us
I 1/RxreLk . ~!
pINC [ | - :
I X X I
NINC Previous :L I [."_\L'i X J
| I
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Parallel Input Clock and Data timing
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7.3. LVDS DC Characteristics

|Parameter Symbol Min. Typ. Max. Unit [Remark
Differential input high
Threshold voltage RXVTH i i +0.1
Differential input low
Threshold voltage RXVITL 0.1 i i v
lInput voltage range
(singled-end) RxVIN 0 - 24 \Y
Eq'ggg;ﬁ;g;pm common RWCM | VD2 | - |24viDj2| v
Differential input voltage |VID| 0.2 - 0.6 Vv
(Ii)lifrfreerr?tntial input leakage RVxliz 10 ) +10 UA
LVDS Digital operating ) Fclk=65Mhz
Current lddIvsd 40(TBD) 50 mA \VDD=3 3V
. Clock & all
l(_E\L/J[r)rin[t)lgltal Standby Istlvds -- 10(TBD) 50 uA [Functions
are
:Singl'e:Eﬁd Signal
h\lND; PINDx-NINDXJ V] < Rserd=" HIGH"
. e 1 / v, T\ Differential Input Voltage
——————————— :%_—' 1—'\:———— - _’F__-:Imnl
PINDx — F: \ Tay — ¥
PINDx-NINDx=-|V | < R v =" LOW™  Reve
- - - Y GnD

Differential Signan |
PINDx-NINE® /

LVDS DC Characteristics

Version: 0
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DEM 1024600G1 TMH-PW-N(C-TOUCH) _Product Specification
HV Mode(1)
HV Mode
Horizontal Input Timing
Parameter Symbol Value Unit
Horizontal Display Area thn 1024 DCLK
_ Min. Typ. Max.
DCLK Frequency @ Frame Rate=60hz fclk 449 512 63 Mhz
1 Horizontal Line Th 1200 1344 1400
HSYNC Pulse ¥)’/g thpw !
Width Max. 120 DCLK
HSYNC Back Porch thbp 160 160 160
HSYNC Front Porch thfp 16 160 216
HV Mode(2)
Value .
Parameter Symbol Min. Typ. | Manx. Unit
Vertical Display Area tvd 600 H
VSYNC Period Time tv 624 635 750 H
VSYNC Pulse Width tvpw 1 - 20 H
VSYNC Back Porch tvb 23 23 23 H
VSYNC Front Porch tvfp 1 12 127 H

Version: 0
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DEM 1024600G1 TMH-PW-N(C-TOUCH)

Data Input Format
6Bit LVDS Input (HSD="H")

GD>

A

VSXHSXBSXB4XBSXB2 XDE>

Kee)

Bz

l/_
M

IND3 <—Rb_>;< -

PAGE: 17

XB?XBGXG?XGBXRTXRBI

8-bit LVDS input timing chart

DE

IND2 ( B2
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& m___ g [|o
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o & 3 o o o
VAVAVA E S S
o |3 |8 |2 o |3
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<t L ) mu ﬂ_ < [Ty
(1 U] T W _/ ”R O
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e lg (g ||® o || g
L
VAvAVA » Sl > >
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DEM 1024600G1 TMH-PW-N(C-TOUCH) _Product Specification
8. Optical Characteristics

Item Symbol Condition. | Min | Typ. | Max. | Unit | Remark
Tr
Response Time 7 6=0°. ®=0° - 25 40 .ms | Note 3
Contrast Ratio CR At op timized 600 | 800 - - Note 4
viewing angle
| _ Wx . 0.26 | 0.31 | 0.36 - N
Chrgr?"lgtricit White 6=0°. &=0 Z%t%
y Wy 0.28 | 0.33 | 0.38 - s
o OR 70 | 80 -
Viewing Angle Hor. oL 20 50
(?ray Scale CR=10 Deg. | Note 1
nversion dT 50 | 60 -
Direction) Ver.
B 60 | 70 -
Center
Brightness - - 400 | 450 - | cd/mz2 | of
display
Uniformity (V) - 70 - - % | Note 5

Ta=25°C + 2°C,
Note 1: Definition of viewing angle range

Normal line
0 =p=0
12 O’clock direction
Py @m0
CI)B -l @R /‘ //

el

(7 N
//
0.=90 — = Or =90
| _ Active Ar@}/
LCD Panel

D, Zo0
6 O'clock direction
Fig. 9.1. Definition of viewing angle
Note 2: Test equipment setup:
After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-70rBM-5 luminance meter
1.0° field of view at a distance of 50cm and normal direction.
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Photo detector
Normal line
©=p=0
- 12 O’clock direction
500mm =90

e
£ ©r =90

8.=90 —
/Kcﬁve Are</
LCD Panel

yd
P & =90
6 O'clock direction

Fig. 9.2. Optical measurement system setup

Note 3: Definition of Response time:

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

changed from 10%to 90%

Display
Data W hite(TFT OFF) | Black(TFT ON)

100%
90%

W hite(TFT OFF)

(onjea danjay)
Jndno Jojajap 0307

10%
0%

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the "W hite" state
Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =
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Note 5: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (reference the picture in below). Every
measuring point is placed at the center of each measuring area.

Luminance Uniformity (U) = Lmin/Lmax x100%

L = Active area length

W = Active area width

Fig 9.3. Definition of uniformity

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel
are electrically opened.
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9. Reliability

Content of Reliability Test (Wide temperature, -20°C~70°C)

Environmental Test

transportation and using.

amplitude : 1.5mm
Vibration Frequency :
10~55Hz

One cycle 60
seconds to 3
directions of X,Y,Z for
Each 15 minutes

Test Iltem Content of Test Test Condition Note
High Temperature Endurance test applying the high storage temperature [80(] 2
storage for a long time. 200hrs
Low Temperature Endurance test applying the low storage temperature |-300] 1,2
storage for a long time. 200hrs
High Temperature Endurance test applying the electric stress (Voltage & |700 e
Operation Current) and the thermal stress to the element fora  [200hrs
long time.
Low Temperature Endurance test applying the electric stress under low |-200] 1
Operation temperature for a long time. 200hrs
High Temperature/ The module should be allowed to stand at 6001,90%RH 1,2
Humidity Operation 6001,90%RH max 96hrs
Thermal shock The sample should be allowed stand the following 10 [-2001/700 e
resistance cycles of 10 cycles
operation
-2000 2507 700
- >
30min  5min 30min
1 cycle
Vibration test Endurance test applying the vibration during Total fixed 3

Static electricity test

Endurance test applying the electric stress to the
terminal.

VS=+600V(Contact),
+800V(Air),
RS=330Q
CS=150pF

10 times

Note1: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

Version: 0
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10. Touch Panel Information

Wil0%0.25+005 _|_

P:3%0,5%0.05

300,30

16440010 (LENS 0D
Cover
156,68+0.20(AA) 535
15608020 (LENS VA 565
>
S
- J\Puu tope
g | = Cover
8 = g
ol Z| v
203 2
= I
= ol 2
= 3 s
LR
28| &
S
s Y /.
I Black printing g
RS e
oy 5
13.33 &
130.69+0.50
2X0.425+0.10 _

1675+0.15
Gloss0.7+0.05

LOCA:D0175
1T0 Gloss0.7£0.05

Lens (T=0.70nm)

SCA (T=0.175mm>

it

Sensor (T=0.70mm)

TESA4982(T=0.10mm)

PI+FPCi0.3+0.05

Pull tope

163.4£0.20 (Sensor 0D 0.5
162.8+0.20 (AD) 0.3%0.30
157.68+0.20 ¢AD) 1.17+0.20

a
g

al & -

g g s

SIS ]

ol o §

IR

& &

EA I S

3 R F

~

=

x ol of o
TESA4982(T=010mm> [ e
By

S I
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10.1. CTP 12C Timing:

- Ml

SDA 1\ / X X X X\ / X X X X A\1V/]

: : MSB AC.I; t:rom ACK from : :

[ Slave receiver | |

R A WA N AWAN WA W e
| | Y I S el L

it 1236 7 8 9 1 2 37 8 9 | |

or L_

ACK
repeat START ACK Stop

12C Serial Data Transfer Format

SLV addr Data[n] Data[n+1] Data[n+2]
’4—» <« > «— > <—>‘

B Al60] W A D[7:0] A D[7:0] A D70l [AIBM

I2C master write, slave read

SLV addr Data[n] Data[n+1] Data[n+2]
<« > «—— >

BSE  A[60] R[A D[7:0] A D[7:0] A D[70] [N

[2C master read, slave write
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Mnemonics Description
S I2C Start or 12C Restart
A[6:0] Slave address
RW READ/WRITE bit, ‘1’ for read, ‘O’for write
A(N) ACK(NACK) bit

STOP: the indication of the end of a packet (if this bit is missing, S will

P indicate the end of the current packet and the beginning of the next
packet)

Lists the meanings of the mnemonics used in the above figures

Parameter Unit Min Max
SCL frequency KHz 0 400
Bus free time between a STOP and START condition us 1.3 \
Hold time (repeated) ST ART condition us 0.6 \
Data setup time ns 100 \
Setup time for a repeated START condition us 0.6 \
Setup time for STOP condition us 0.6 \

Interface Timing Characteristics

AS FOR STANDARD CTPM, HOST NEED TO USE BOTH INTERRUPT CONTROL SIGNAL
AND SERIAL DATA INTERFACE TO GET THE TOUCH DATA.HERE IS THE TIMING TO GET
TOUCH DATA.

WRITE BYTES TO 12C SLAVE

Slave Addr Data Address|X] Data | X] Data [ X+N-1]
S:\.-\AAAAAR_\RRRRRRRR;\DDDDDDDD;\‘__DDDDDDDD_\P
“ 6 5432 10W" 76543210/ 76543210/| 76543210
> = o o o W=

Slave Addr Data Address[X]

Q AAAAAAAR A R RRRRRRR AP
T 6 54 321 0MW /76 54 3 210

4 £ 5 > A
= = A -~ =
= 5 = = S
READ X BYTES FROM I12C SLAVE

Slave Addr Data [N] Data [X+N-1]
\,.\A\.\A\_-\.\;\R\DDDDDDDD\___DDDDDDDD\P
> 6543210W"76543210| s oS a3 2] |
e = X > > 2
> e O (@ =

Vercion: ) PAGE: 24



DEM 1024600G1 TMH-PW-N(C-TOUCH) Product Specification

Touch Start Touch End
/INT
Serial
Data | I o ) . S )
Blank X Data gacket~;_i.- Data ll’acket‘-:;{--: ...... ‘ Data ;acl_et«;__i» Blank

Address: 0X38

TOUCH DATA READ PROTOCOL

NAME VALUE DESCRIPTION
START COMMAND FOR CTPM TOUCH DATA PACKET,HOST
START CH 0X00 | MUST SEND CTPM A START CH COMMAND BEFORE READ
TOUCH DATA
TOUCH DATA PACKET
Lst READ BYTE~ SENT BY CTPM,EACH BYTE HAS 8-BIT DATA ,A TOUCH
LAST READ BYTE DATA
PACKET CONSISTS OF N BYTE
. : : : : : : : Host
Address Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Access
00h Devide__Mode — Device Model[2:0] — RwW
01h Gest_ ID Gesture ID[7:0] R
Number of
02h TD__Status — . R
touch points[3:0]
1st Event 1st Touch
03h Touch1__XH — . R
Flag X Position[11:8]
04h Touch1__ XL | 1st Touch X Position[7:0] R
1st Touch
05h Touch1__YH | 1stTouch ID[3:0] " R
Y Position[11:8]
06h Touch1__YL | 1stTouch Y Position[7:0] R
2ndEvent 2ndTouch
09h Touch2_ XH — N R
Flag X Position[11:8]
OAh Touch2__ XL | 2" Touch X Position[7:0] R
2ndTouch
0Bh Touch2__YH | 2nd Touch ID[3:0] " R
Y Position[11:8]
0Ch Touch2__ YL | 2nd Touch Y Position[7:0] R
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OFh Touchd XH 3rdEvent B 3rdTouch
- Flag X Position[11:8]
10h Touch3__ XL 3rd Touch X Position[7:0]
11h Touch3__YH 3rdTouch ID[3:0] BrdToy?h
Y Position[11:8]
12h Touch3__ YL 3rd Touch Y Position[7:0]
15h Touchd XH 4thEvent B 4thTouch
- Flag X Position[11:8]
16h Touch4__ XL 4th Touch X Position[7:0]
17h Touch4__YH 4thTouch ID[3:0] 4thTOl_J_Ch
Y Position[11:8]
18h Touch4__ YL 4th Touch Y Position[7:0]
1Bh Touch5 XH 5thEvent B 5thTouch
- Flag X Position[11:8]
1Ch Touch5__ XL 5th Touch X Position[7:0]
1Dh Touch5__YH 5thTouch ID[3:0] 5thTOl_J_Ch
Y Position[11:8]
1Eh Touch5__ YL 5th Touch Y Position[7:0]
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