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1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Active screen size 7.0” Diagonal -
Dot Matrix 800 x RGB x 480 dots
Module Size (W x Hx T) 165.0 x 106.4 x 8.2 mm.
Active Area (W x H) 152.4x 91.44 mm.
Pixel Size ( WxH ) 0.1905 x 0.1905 mm.
Color depth 262K color
Interface Parallel 18-bit RGB -
Driving IC Package COG =
Module weight 193 g

1.2 Display specification
Display Descriptions Note

LCD Type a-Si TFT
LCD Mode TN / Normal white
Polarizer Mode Transmissive
Polarizer Surface Normal
Pixel arrangement RGB-stripe
Backlight Type LED
Viewing Direction(Gray inversion 6 O'clock Direction 1

*Color tone is slightly changed by temperature and driving voltage.

Note | : The viewing direction defined in this specification follows the rubbing direction
of its mother TFT surface treatment.
The grayscale inversion is at this direction as well. The optimized viewing direction
applied into end-device is decided by customers.
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1.3 Outline d
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1.4 Block diagram:

TFT LCD S Capacitive
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1.5 Interface pin

Pm MNo. Pin Symbal | O Description
1~2 Vea P |GND
3 MNC - |No connection
4-7 VCC P |Power supply for Module (+3.3V)
8 MC - |No connection
9 DE I |Data enable
10~12 VEs P |GND
13~15 B5~B3 I |Blue data input
16 Va5 P |GND
17--19 B2~B0 I |Blue data nput
20 VsSs P |GND
21~23 Ga~G3 I |Green data input
24 VES P |GND
25~27 G2~ I |Green data input
28 BEL P |GND
20-31 R5~R3 I |Red data input
32 W35 P |GND
33~35 R2-R0 I |Red data mnput
30~37 Vs P |GND
38 DCLE I |Dotclock
39~40 Vs P |GND
Bi/L mterface pin -
Pm HNo. Pm Symhbol | IO Description
1 A P |Power supply for LED+
2 K P |Power supply for LED-
Capactive touch panel ([2C) Interface:
Pin Mo Pin Symbol | I/O Description
1 VDD P |Power supply (+3.3V)
2~3 GND P |Ground
4 RST I |System reset signal input, active low Note (1)
3 INT O | Active low when data output from touch panel.
6 SCL I |Zenal Clock,
7 GND P |Ground
] SDa /0 |Senal data access.

Maote (1) Reset pin 1s low active and needs hold low for 1ms to take effect

U.R.T.
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2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Items Symbol Min. Max. Unit
] VCC -0.3 7.0 V
Power supply voltage DD 2 e v
Input voltage Vin -0.3 VCC+0.3 A
Operate temperature range Top -20 70 T
Storage temperature range Tst -30 80 T
=— U.R.T.=== [Revision 3 ; UMSH-8596MD-19T Ver. 0 ; May-03-2012 | Page: 8




2.2 DC Characteristics

T=25C
Items Symbol Min. Typ. Max. Unit Condition
vCC - 33 - v -
Supply voltage
vDD - 33 - v -
Vi, 0 . 0.3VCC v L level
Input Voltage
Vig 0.7VCC - vCcC v H level
Ivce - 160 250 mA Note 1
Current consumption
Iyop - . 12 mA -
Notel :
Measurmg Condition:
Standard Value MAX.
Ta=25T
VCC -GND =3.3V
Dasplay Pattern = Check pattern
0 gray black pattern
=— J.R.T.=== |Revision 2 ; UMSH-8596MD-20T Ver. 0 ; May-03-2012 Page: 9




2.3 Back-light Characteristics

PARAMETER | SYMBOL | MIN | TYP | MAX | Unit | Test Condition | NOTE
Supply Current If - 210 - mA Ta=257C -
Supply Voltage \%1 - 9.9 - A% Ta=25C -
Half-Life Time Lf - 50000 - hrs Ta=257C 1

Note 1 : The " Half-Life Time" is defined as the LED chip brightness decreases to 50%
than original brightness, Based on Ta 25+2°C,60+10% RH condition .
Note 2 : LED backlight is 21 LEDs.

H// ’l// N//
H// N//‘ N/’/
’I// N//‘ N//
H/’/ N// N/’/

‘%// N// N//’ )|
»I// M//‘ »l// )|

4 »I// %// »I// )|

9.9V(TYP)
VLED+ nt VLED-
I |
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2.4 AC Characteristics

Switching characteristics

Spec. :
PARAMETER Symbol i, Too. Vo, Unit
Data setup time Tasi 6 - - ns
Data hold time Tand 6 - - ns
DE setup time Tesu 6 - - ns
Source output settling time Tst - - 15 MS
Source output loading R RsL - 2 - K ohm
Source output loading C CsL - 60 - pF
Parallel RGB Input Timing Requirement
DE mode
Spec. .
PARAMETER Symbol Min. e Max. Unit
CLK frequency Fcen - 33.26 - MHz
CLK period Tcpn - 30.06 - ns
CLK pulse duty Town 40 50 60 %
DE period TDEH+TDEL 1000 1056 1200 TcpH
DE pUISG width Toen - 800 - Tepn
DE frame blanking Toes 10 45 110 Toent ToeL
DE frame width TDE - 480 S TDEH+TDEL
Spec. :
PARAMETER Symbol Vin i Viax. Unit
OEV pulse width TOEV - 150 - TCPH
CKV pUISe width TCKV = 133 = TcpH
DE(internal)-STV time T4 - 4 - Tepn
DE(internal)-CKV time T, - 40 - Tepy
DE(internal)-OEV time T; - 23 - TepH
DE(internal)-POL time Ts - 157 - Tepn
STV pulse width - - 1 - Th

(1). TustTHA<TH

I
I
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Timing Controller Timing Chart
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2.5 Capacitive touch panel controller AC Characteristics

AC Electrical Characteristics

> et ‘ > et
SN G VAR A R =
> he tSLJ_DAT | ¥ & tHD_STA
> Mtipsa ‘ L TR ] > "“tsu_STo
o N/ O\ e\ ) SN \
& > et "'tHo_DAT > et 5 is 5
I12C Fast Mode Timing
I2C Fast Mode Timing Characteristic
Conditions: VDD = IOVDD = 3.3V, GND = QV, T, = 25°C
Ratin .
Symbol Parameter 9 Unit
S : Min. | Typ. | Max.
fsc.  |SCL clock frequency 0 - 400 kHz
tlow |Low period of the SCL clock 1.3 - - us
tnen  |High period of the SCL clock 0.6 - - us
t; Signal falling time - - 300 ns
t Signal rising time - - 300 ns
Set up time for a repeated START
su_sTA condition - -
Hold time (repeated) START condition.
tup sta  |After this period, the first clock pulse is 0.6 - - us
generated
tsu par |Data set up time 100 - - ns
tip par  |Data hold time 0 - 0.9 us
tsu sto |Set up time for STOP condition 0.6 - - us
o Bus free time between a STOP and 13 i i -
U |START condition :
Co Capacitive load for each bus line - - 400 pF
=— J.R.T.== [Revision 2 ; UMSH-8596MD-20T Ver. 0 ; May-03-2012 Page: 13




2.6 12C Host Interface Protocol

I12C Slave Interface

Read
[ I
= N0 0000 e
i i MsB
_!_ i /
SO EAAVARY A\ /V'\ AVASE B WA A /RTAWTAY
|s 7-Bil Addiess RAW i A Byte 1 A Byte 2~(N-1)
S:START Y
R/ Readthigh), Write{low) SCL line held low until slave ready to
A Acknowledge{low) receive or send data
P:STOP
Write
™ T :- i
: S 2 | | H o
i f &Y, —\ I W\l |
e I L XXX KO O
MSE MSB | H H i
i | | i i
H (4 | H ¥
S I AN TAVARIA\ TAV AV VAVANSIAVA\ A AVAS A AV 'AWANIVAWAN A\
| | 1 | i
S 7-Bit Address RAV [ A l Byte 1 A Byte 2~(N-1) I A : Byte N LAJ i P I
3: START
RAN: Read(high), \Write(low) SCL line heid low until slave ready to
A: Acknowledge{iow) receive or send data
P STOP
2.6.1 Register Read
For reading register value from 12C device, host has to tell 12C device the Start Register Address before
reading corresponding register value.
Start
12C 12C
12Cc Reg. 12C 12C Value of | Value of Value of 12C
Header Header
Start W) Addr. Stop | Start R) Reg(a) Reg(a+1) Reg(a+n) | Stop
(a)
Figure 1. Register Read Format.
ST1232/ST1332 12C host interface protocol supports Repeated Register Read. That is, once the Start
Register Address has been set by host, consequent |12C Read(R) transactions will directly read register
values starting from the Start Register Address without setting address first, as shown in Figure 2
12C Value 12C Value
12Cc Value of Value of 12C 12C Value of Value of 12C
Stait Header of Reg(a+1) | ( y | st St Header of Regi(as) Real y | st
eg(at eg(a+n op a eg(a+ eg(a+n op
(R) Reg(a) (R) Reg(a)

Figure 2. Repeated Register Read.

Header Value : Oxab

2.6.2 Register Write

For writing register to 12C devica, host has to tell 12C device the Start Registaer Address in each 12C Registar

Wirite transaction. Register values to the 1I2C device will be written to the address starting from the Start

Register Address described in Register VWrite 12C transaction as shown in Figure 3.

o Start
12c Reg. Value to Value to Value to
Header Zin
Start W) Addr. Regl(a) Reg(a+1) Regl(a+n)
(2)

2c
Stop

Figure 3. Register Write Format.

Header Value : Oxaa

== [J/.R.T.=== [Revision 2 ; UMSH-8596MD-20T Ver. 0 ; May-03-2012
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2.6.3 Registers

ST1332 provides a register set for host to configure device attributes and retrieve information about

fingers,
Host Interface Registers ( Report Page )
E;iﬁ MName Bit 7 Bit 6 Bit & Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00
Tl Reserved
_ Power
Device Reset
Ox02 Control Reg Reserved Reserved | Reserved Down (RAW)
(R
003 Timeout to Timeout to Idle { Sec )
Idle Register (RAN)
0x04
T Reserved
0x0F
0x10 Fingers Reserved Fingers(RO)
(17’0 [— Reserved
XY0 Coord Valid 0
Ox12 ( High Byte ) (RO) ®O_H(RO) Reserved Y¥O_H (RO)
®0 Coord
0%13 (Low Byte ) HO_L{ROY
Y0 Coord
0x14 ( Low Byte ) YO_LIRO)
XY1 Coord valid 1
0x15 ( High Byte ) ( RO) X1 _H(RO) Reserved ¥1_H(RO)
*1 Coord
ox16 ( Low Byte ) X1_LIRO)
Y1 Coord
0%17 (Low Byte ) Y1 _L{ROY
=— |J.R.I'.=== [Revision 2 ; UMSH-8596MD-20T Ver. 0 ; May-03-2012 Page: 15




2.6.4 Device Control Register

fgi Name Eit 7 Eit 6 Bit 5 Eit 4 Bit3 Bit2 Bit 1 BitD
Device Fewet Reset
Ox02 Conteal Reg Reserved Reserved Reserved Down (R
Dewice Control Register prowvides device control bits for host to reset the dewice | power down the dewice.
2.6.5 Timeout to Idle Register
E;i Hame Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit2 Bit 1 BitD
0203 Timeout to Timeowut to [dle (Sec)
* Idle Register (RS
Tuneout to [dle Register provides timeout control to entering Idle Mode for host.
The touch controller will enter Idle Mode after the number of seconds specified in Titmeout to Idle Register if there 15
no touch detected in this period.
Set the field to 0xFF will disable Idle Mode. Set the field to 0 will entering Mode immediatels,
The default value of Timeout to [dle Register is set to 0208 for 8 geconds to Idle Mode,
2.6.6 Fingers Register
Ededgr Name Bit 7 Bit & Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Ox10 Fingers Reserved Fingers(RO)
Fingers field represents number of fingers detected by touch contraller.
The coordinates of each finger detected are represents in X Coordinate and Y Coordinate fields.
2.6.7 XY Coordinate Registers
fdedgr_ Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
¥Y0 Coord Yalid 0
012 | Hioh Bte) (RO) X0 _H(RO) Reserved ¥0_H (RO)
#0 Coord
013 | U Bvte) X0_L{RO}
Y0 Coard
0td | Bore) vil_L(RO)
#Y1 Coord Valid 1
015 | ‘High Byte) (RO) ¥1_H(RO] Reserved ¥1_H (RO)
A1 Coord
061B | ¢ Vo Brie) X1_L(RO)
¥1 Coord
047 | Low Byia) Y1 _L(RO)

XY Coordinate Registers represent the XY coardinates for each touch paint 10

Valid hit field tells that this point 1D is valid and the XY information represents a real touch point on touch sensor.

I
I
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3. OPTICAL CHARACTERISTICS

3.1 Characteristics

Electrical and Optical Characteristics

No. |Item symbol / temp. [Min. Typ. Max. Unit Note
1 |Response Time Tr | 25¢] NA 5 10 ms )
Tf| 25¢) NA 15 20
Hor. £K, 60 85 -
2 P e e e ] |
Ver.
£K, 60 85 -
3 |Contrast Ratio Cr| 25w 700 1000 - - 4
Red x-code Rx 0.58
Red y-code Ry 0.35
Green x-code Gx 0.35
Green y-code Gy 0.57 5
Blue x-code Bx | 25¢] 0.10 0.15 0.20 -
Blue y-code By 0.08 0.13 0.18
White x-code Wx 0.26 0.31 0.36
White y-code Wy 0.34
Brightness Y 300 400 - cd/m’
5 |Brightness 25 ¢ 80 i i % 6
Uniformity
= U.R.I== |Revision 3 ; UMSH-8596MD-19T Ver. 0 ; May-03-2012 | Page: 17




3.2 Definition of optical characteristics

Measurement condition :

Transmussive and Transflective type

N\,
3,

g (=)
e I
| / \)W“x * j/] -

Receiver

9H 7
/ s
/ );7 \j / /s
| 7 A
S ‘
6H ‘
N Light Source

TEMPERATURE CONTROL CHAMBER

PHOTAL LCD-5000

[Note 1] Definition of LCD Driving Vop and Waveform :

Vop Definition Selected Waveform Non-Selected Waveform
£ Yer 4 Dty 144 Vep Duty. 144
= Bias. b
. Bias 1/ L o
Z {F : Freme Freg {F : Frame Freg
: 1 / T |
S 0 - , ¢ P s
° -l f -1 —
-2 — [ LR
» L g O (UEE)A(td)
7 T Vop op
Vop= Dnving Voltage at
Max. Contrast Ratio },_+

[Note 2] Definition of Response Time

for Positive type

Selected State Men-Selected State Selected State

Transritance

_i,\_m%

IS

e B

[Note 3] Definition of Viewing Angle :

197423

for Positive type

[Note 4] Definition of Contrast Ratio :

s A .

91=0, 92=0 TH
k @
g : Nou-
= Selected Selected

Sezment Segment

pu s
»>

Vop

Voltagz

Contrast Ratio =

TL
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[Note 5] Definition of measurement of Color Chromaticity and Brightness

480mm

LCD Module —

[Note 6] Definition of Brightness Uniformity

A
jun)
5
D
ja s . :
s Minimum Brightness of Point 1~9
-
< Brightness Uniformity =
2 Maximum Brightness of Point 1~9
3]
<
v

Active Area Width : W

[Note 7] Definition of Measurement of Reflectance

White Light Source
(Ring)

LCD Module %
or referance

I
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4. RELIABILITY :

Item No Items

Condition

High temperature

i : 70 C , 200 hours
operating

5 Low temperature 220°C , 200 hours
operating

5  |High temperature 80 ‘C , 200 hours
storage

i Low temperature -30 °C , 200 hours
storage

High temperature

5 & humidity 60°C, 90%RH, 100 hours
storage

) Thermal Shock -30°C, 30min.<=> 80°C, 30min.
storage 10 Cycles

7 Vibration test

10=>55=>10=>55=>10 Hz,
within 1 minute

Amplitude : 1.5mm.

15 minutes for each Direction ( X,Y,Z )

8 Drop test

Packed, 100CM free fall,
6 sides, 1 corner, 3edges

9 Life time

50,000 hours
25°C , 60%RH ,
specification condition driving

* One single product test for only one item.

* Judgment after test : keep in room temperature for more than 2 hours.

- Current consumption < 2 times of initial value
- Contrast > 1/2 initial value
- Function : work normally

U.R.T
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5. PRODUCT HANDLING AND APPLICATION

{ “PRECAUTION FOR HANDLING LCM

{ " The LCD module contains a C-MOS LSI. People who operate the LCM should wear
ESD protection eguipement to prevent ESD hurt on products.

i~ Do not input any signal before power is turned on.

i Do not take LCM from its packaging bag until it is assembled.

i~ Peel off the LCM protective film slowly since static electricity may be generated.

i~ Pay attention to the humidity of the work shop, 50~60%RH is satisfactory.

i~ Use a non-leak iron for soldering LCM.

i~ Do not touch the display surface or connection terminals area with bare hands.Smudges on
the display surface reduce the insulation between terminals.

i~ Cautions for soldering to LCM:
Condition for soldering I/O terminals:
Temperature at iron tip :350¢J+15¢].
Soldering time : 3~4sec./ terminals.
Type of solder : Eutectic solder(rosin flux filled).

i ¥ PRECAUTION IN USE OF LCM

I3

i~ Do not contact or scratch the front surface and the contact pads of a LCM with hard
materials such as metal or glass or with one’ s nail.

i " To clean the surface , wipe it gently with soft cloth dampened by alcohol.

i~ Do not attempt to wiped off the contact pads.

i~ Keep LCM panels away from direct sunlight , also avoid them in high-temperature & high
humidity environment for a long period.

i~ Do not drive LCM by DC voltage.

i~ Do not expose LCM to organic solvent.

i~ Liquid in LCM is hazardous substance. In case a contact with liquid crystal material is occured,
be sure to immediately wash such material away by soap and water.

i~ The polarizer is easily damaged and should be handle with special care. Don’ t press or rub it

with hard objects.

i “PRECAUTION FOR STORING AND USE OF LCM

i To avoid degradation of the device , do not store the module under the conditions of direct
sunlight , high temperature or high humidity . Keep the module in bags designed to prevent

static electricity charging under low temperature / normal humidity conditions(avoid high
temperature / high humidity and low temperature below 0¢J)
i " Never use the LCD , LCM under 45 Hz , the liquid crystal will decomposition and cause permently
damage on display !!
i Y4USING ON MEDICAL CARE , SAFETY OR HAZARDOUS APPLICATION OR SYSTEM

i~ For the application in medical care, safety and hazardous prodcuts or systems, an
authorization from URT is required. URT will not responsible for any damage or loss

which caused by the products without any authorization given by URT.
i " This product is not allowed to be designed and used for military application and/or purpose.
i " The delivery of this product to the countries and/or regions where the embargoes
are imposed by U.N. is prohibited.

i " The application and delivery of this product must comply with Startegic High-Tech Commodities (SHTC)
export control and the sales to the embargoed and/or sanctioned countries or regions are strictly prohibited.

U.R.T = |Revision 3 ; UMSH-8596MD-19T Ver. 0 ; May-03-2012 Page: 21




6. DATE CODE OF PRODUCTS

.

i

i~ Date code will be shown on each product :

YY MM DD - XXXX

Year Month Day - Production lots

Example: 090508 - 0 0 0 3 ==>Year 2009, May.,08rd , Batch no.03

|
I

U.R.T
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7. PACKING

Instruction of lot mumber:

LOT NO. : 0 0 0 8 3 5 2 5 @®o

| 01—1 =t
Date °|z_2 |-d

31—31 th
Weak 1 5]
Week of 1 =
Month

O1 —January
Month D|2—F-sbruury

12— bRecember
Year CO—2000

o1 —2001

ILable of carton:

N G.W. KGS.
. UNITED RADIANT TECHNOLOGY CORF.
\\\ JEESHX RIS T PR S]

Packing tray must be stacked with alternated direction to each others.
To tacks packing trays in same direction will cause product damaged.
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NOTE:
(1)Be wamed ,the direction of

pes /[ Tray _ _
Tray / Box the tray has to tun it by 180 degree
Box / Carton efore stack 1t up.Otherwise,
C it will be packager's responsibility!!
¢s / Carton 1
P (2)Safe Stack : 5 cartons only

1 foamed plastic in each box

TAPE

~— / (1 empty tray)
Ty
AN,

D

Corrugated board

protection
Model No.
pcs

Q'ty

- *
l -
Lot NO, (URT DATECODE)

/
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