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1. INSTRUCTION

USMP's 10.4” Display Module is a color active matrix TFT-LCD that uses amorphous
silicon TFT as a switching device . This model is composed of a TFT-LCD panel , a driving
circuit , power supply circuit and a LED backlight system . This TFT-LCD has a high
resolution SVGA(800(R.G.B) X 600) and can display up to 16.2M colors.

1-1. Features
e 10.4” (diagonal) configuration
e Input interface voltage : 3.3V
e LCD type : Transmissive , Normally White
e 6 Bits LVDS Interface
1-2. Applications
e Portable TV
e Car user DVD

2. PHYSICAL SPECIFICATIONS

ltem Specifications unit
Display resolution(dot) 800RGB (W) x 600(H) dots
Active area 211.2 (W) x 158.4(H) mm
View area 214.8(W) x 162.7(H) mm
Pixel pitch 0.264 (W) x 0.264 (H) mm
Color configuration R.G.B -stripe -
Overall dimension 243.0(W) x 185.6(H) x 7.2(D) mm
Viewing direction 6 o'clock -
Brightness 500 cd/m?
Contrast ratio 500 -
Power Consumption 7500(Max) mwW
Display color 262K / 16.2M color
Backlight unit LED -

www.usmicroproducts.com 800-741-7755
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3. ABSOLUTE MAX. RATINGS
3-1 Electrical Absolute Rating

3-1-1 TFT LCD Module

Values
Item Symbol : UNIT Note
Min. Max.
Power voltage VoD -0.3 4.0 \ GND=0V
Voltage range at any terminal - -0.3 Vob+0.3 \%
3-2 Environment Absolute Rating
Item Symbol Min. Max. Unit Note
Operating Temperature Topa -30 80 C
Storage Temperature Tstg -35 85 T
3-3 ELECTRICAL CHARACTERISTICS
Item Symbol Min Typ Max Unit Note
Power Voltage Vbb - 3.3 - \%
LED Power Voltage Vcce - 12 - \%
High-level Input Voltage VIH 0.8Vcc - Vcce \%
Low-level Input Voltage Vi GND - 0.2Vcc \%
Differential Input High
Threshold VTH i ] 0.1 v
Differential Input Low
Threshold Vi 0.1 i ] v

www.usmicroproducts.com 800-741-7755
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4. OPTICAL CHARACTERISTICS

ltem Symbol | Conditions Min Typ | Max | Unit | Note
Contrast Ration CR Viewing - 500 - -
_ Tr normal angle N 5 10 ms
Response Time Te Ox= Oy=0 - 15 20 e 2)
O x+ - 70 - deg
Hor.
Viewing O x- Center - 70 - deg @)
Angle Oy CR>10 - 50 - deg
Ver.
Oy- - 60 - deg
Red XRr 0.550 | 0.600 | 0.650
YR 0.294 | 0.344 | 0.394
XG — 0.304 | 0.354 | 0.404
G
Module 2 noyn'g’l"g'r?gle 0.529 | 0.579 | 0.629
Chromaticity Blue XB Ox= Oy=0 0.105 | 0.155 | 0.205
Ye g 0.076 | 0.126 | 0.176
White Xw 0.240 | 0.290 | 0.340
Yw 0.268 | 0.318 | 0.368
Brightness - ILED = 240mA - 500 - Lux 4)

*Note(1) These items are measured by BM-7 in the dark room (no ambient light)

*Note(2) Definition of Response Time (Tr,TF):

A
Grav Level 63 Grav Level 63

100% — —

90%
Optical
Response
Grav Level 0
10%
$— ,
> > Time
Tr Te

*Note(3) Definition of Viewing Angle

www.usmicroproducts.com 800-741-7755
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Normal

Ox = 0y = 0°

12 o'clock direction
By+ = gqQe

CF
End Seal

T X+ OXe = 90°

6 o'clock

Oy- = 90° IC Bonding Pad

FPC

Test Pad

*Note(4) The Brightness is at the center of V.A(Viewing Area).
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E « D

—ccoom——

-------- O 8y
W--=f---men @ ------- @ ______ @ _________

Vertical Line
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5. Backlight Driving Circuit

Item Symbol Min Typ Max Unit Note

LED Voltage VLED - 19.8 - \%
LED Current ILED - 240 - mA
LED life time - - 50,000 - Hr
LED DRIVER ICC(VCC=12V) i 540 : mA
Power Current

Swing Voltage - 3 3.3 55 V
Dimming duty cycle - 5 - 100 %

PWM Dimming Control

A
Luminance
Bright
Luminance
Dark

Duty 0 Duty 100
F=5K~100K Hz
3.3V
[1)Y — | I

www.usmicroproducts.com 800-741-7755



1VILNGAIINOD

Electronic Products for the OEM

" US Micro Products
(M~

USMP-VC104S-01l

6. INTERFACE
CNL1 : LCM PIN Definition
Pin no Symbol Function
1 VDD Power Supply:3.3V
2 VDD Power Supply:3.3V
3 GND Power Ground
4 DPS Reverse Scan Function [H:Enable ; L:Disable]
5 RxINO- Transmission Data of Pixels 0
6 RxINO+ |Transmission Data of Pixels 0
7 GND Power Ground
8 RxIN1- Transmission Data of Pixels 1
9 RxIN1+ |Transmission Data of Pixels 1
10 GND Power Ground
11 RxIN2- Transmission Data of Pixels 2
12 RxIN2+ Transmission Data of Pixels 2
13 GND Power Ground
14 RxCLKIN- |LVDS receiver signal clock
15 RxCLKIN+ [LVDS receiver signal clock
16 GND Power Ground
17 RSV Reserved for internal test. Please treat it as NC
18 RSV Reserved for internal test. Please treat it as NC
19 RSV Reserved for internal test. Please treat it as NC
20 RSV Reserved for internal test. Please treat it as NC

CN2 : Backlight adjustment PIN Definition

Pin no Symbol Function
1 VCC Power Supply:12V
2 GND Power Ground
3 ON/OFF |Function selection:5V-Backlight ON , GND-Backlight OFF
4 Dimming |Adjust brightness
5 N/A No Connection

CN4 : Backlight Power Source PIN Definition

Pin no Symbol Function
1 A Power 19.8V
2 K Power Ground

www.usmicroproducts.com

800-741-7755
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7. Signal Characteristics

7.1 Pixel Format Image

7.2 Scanning Direction

l J

Fig. 1 Normal scan (Pin4, DPS = Low or NC)

www.usmicroproducts.com

USMP-VC104S-01l

|_ J

Fig. 2 Reverse scan (Pin4, DPS = High)
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8 .Timing Characteristics

@ Horizontal Timing

1VILNGAIINOD

Spec.

Parameter Symbol Min. | Typ. | Wax. Unit
Horizontal Display Area thd 800 DCLK
DCLK frequency fclk - 40 50 MHz
One Horizontal Line th 862 1056 1200- DCLK
HS pulse width (Min.) thpw 1 DCLK
HS pulse width (Typical.) thpw - DCLK
HS pulse width (Max.) thpw 40 DCLK
HS Back Porch (Blanking) thb 46 46 46 DCLK

HS Front Porch

thfp 16 5710 354 | DCLK

Vertical Timing

Spec.

Parameter Symbol Min. [ Tvp. | Max. Unit
Vertical Display Area tvd 600 Ty
VS period time tv 624 635 700 Th
VS pulse width tvpw 1 - 20 Ty
VS Back Porch (Blanking) tvb 23 23 23 Ty
V'S Front Porch vfp 1 12 77 Ty
Tcph
T v
/ : 700 2 / /
CLKIN _/ & 30% 30% 30m 4 Lest
Tdsu Tdnd_ o .
Data ;x : First dafa 2nd data ) >< Last data
30M% g
708 1 I
DEN /| Tesu

HSD J\ - y y
300 30% 3%
Thst :— Th

www.usmicroproducts.com

800-741-7755




1VILNGAIINOD

" US Micro Products USMP-VC104S-01I
(™

Electronic Products for the OEM

9. QUALITY AND RELIABILITY

Test Item Test Conditions Note
High Temperature Operation 80+3°C, t=240 hrs
Low Temperature Operation -30£3°C , t=240 hrs
High Temperature Storage 85+3°C , t=240 hrs 1,2
Low Temperature Storage -35+3°C , t=240 hrs 1,2
-20°C ~ 25°C~ 70°C
Thermal Shock Test 30min.  5min. 30min.(1cycle) 1,2
Total 5 cycle
Humidity Test 60 °C, Humidity 90%, 240 hrs 1,2

Vibration Test (Packing)

Sweep frequency : 10 ~ 55 ~ 10 Hz/1min
Amplitude : 0.75mm

Test direction : X.Y.Z/3 axis

Duration : 30min/each axis

Note 1 : Condensation of water is not permitted on the module.
Note 2 : The module should be inspected after 1 hour storage in normal conditions

(15-35°C , 45-65%RH).

Definitions of life end point :

Current drain should be smaller than the specific value.

Function of the module should be maintained.

Appearance and display quality should not have degraded noticeably.
Contrast ratio should be greater than 50% of the initial value.

www.usmicroproducts.com 800-741-7755
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10. USE PRECAUTIONS

10.1 Handling precautions

1)

2)

3)

4)

The polarizing plate may break easily so be careful when handling it. Do not touch,
press or rub it with a hard-material tool like tweezers.

Do not touch the polarizing plate surface with bare hands so as not to make it dirty. If
the surface or other related part of the polarizing plate is dirty, soak a soft cotton cloth or
chamois leather in benzine and wipe off with it. Do not use chemical liquids such as
acetone, toluene and isopropyl alcohol. Failure to do so may bring chemical reaction
phenomena and deteriorations.

Remove any spit or water immediately. If it is left for hours, the suffered part may deform
or decolorize.

If the LCD element breaks and any LC stuff leaks, do not suck or lick it. Also if LC stuff
is stuck on your skin or clothing, wash thoroughly with soap and water immediately.

10.2 Installing precautions

1)

2)

3)

4)

The PCB has many ICs that may be damaged easily by static electricity. To prevent
breaking by static electricity from the human body and clothing, earth the human body
properly using the high resistance and discharge static electricity during the operation.
In this case, however, the resistance value should be approx. 1IMQ and the resistance
should be placed near the human body rather than the ground surface. When the indoor
space is dry, static electricity may occur easily so be careful. We recommend the indoor
space should be kept with humidity of 60% or more. When a soldering iron or other
similar tool is used for assembly, be sure to earth it.

When installing the module and ICs, do not bend or twist them. Failure to do so may
crack LC element and cause circuit failure.

To protect LC element, especially polarizing plate, use a transparent protective plate
(e.g., acrylic plate, glass etc) for the product case.

Do not use an adhesive like a both-side adhesive tape to make LCD surface (polarizing
plate) and product case stick together. Failure to do so may cause the polarizing plate to
peel off.

10.3 Storage precautions

1)

2)

3)

Avoid a high temperature and humidity area. Keep the temperature between 0°C and
35°C and also the humidity under 60%.

Choose the dark spaces where the product is not exposed to direct sunlight or
fluorescent light.

Store the products as they are put in the boxes provided from us or in the same
conditions as we recommend.

www.usmicroproducts.com 800-741-7755
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10.4 Operating precautions

1)

2)

3)

4)

5)

6)

7)

8)

Do not boost the applied drive voltage abnormally. Failure to do so may break ICs.
When applying power voltage, check the electrical features beforehand and be careful.
Always turn off the power to the LC module controller before removing or inserting the
LC module input connector. If the input connector is removed or inserted while the
power is turned on, the LC module internal circuit may break.

The display response may be late if the operating temperature is under the normal
standard, and the display may be out of order if it is above the normal standard. But this
is not a failure; this will be restored if it is within the normal standard.

The LCD contrast varies depending on the visual angle, ambient temperature, power
voltage etc. Obtain the optimum contrast by adjusting the LC dive voltage.

When carrying out the test, do not take the module out of the low-temperature space
suddenly. Failure to do so will cause the module condensing, leading to malfunctions.
Make certain that each signal noise level is within the standard (L level: 0.2Vdd or less
and H level: 0.8vdd or more) even if the module has functioned properly. If it is beyond
the standard, the module may often malfunction. In addition, always connect the module
when making noise level measurements.

The CMOS ICs are incorporated in the module and the pull-up and pull-down function is
not adopted for the input so avoid putting the input signal open while the power is ON.
The characteristic of the semiconductor element changes when it is exposed to light
emissions, therefore ICs on the LCD may malfunction if they receive light emissions. To
prevent these malfunctions, design and assemble ICs so that they are shielded from
light emissions.

Crosstalk occurs because of characteristics of the LCD. In general, crosstalk occurs
when the regularized display is maintained. Also, crosstalk is affected by the LC drive
voltage. Design the contents of the display, considering crosstalk.

10.5 Other

1)

2)

3)

Do not disassemble or take the LC module into pieces. The LC modules once
disassembled or taken into pieces are not the guarantee articles.

The residual image may exist if the same display pattern is shown for hours. This
residual image, however, disappears when another display pattern is shown or the drive
is interrupted and left for a while. But this is not a problem on reliability.

USMP will provide one year warranty for all products and three months warrantee for
all repairing products.

www.usmicroproducts.com 800-741-7755
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. US Micro Products is an industrial distributor specializing in engineered display solutions.
D|Sp | ayS We dedicate ourselves to providing the best in displays for the medical, industrial, gaming,

automotive, aerospace, military and consumer markets.

OLEDs TFT Display Open Frame Monitors

Passive LCDs Multitouch Touch Screen

As our customer, you receive expert knowledge, support and service.
Our technical sales staff and experienced design engineers provide answers to
your questions and engineered solutions to meet your display needs.

Peri p h er al Our full line of peripheral devices includes keyboards, trackballs and printers. These rugged

industrial products are designed to meet the rigorous demands of your equipment and

Devices are available in a variety of standard and custom options.
Aerospace _
Keyboards Trackballs Trackballs Printers

US MiCl‘O Pl‘OdUCtS 6207 Bee Caves Rd., Suite 330, Austin, TX 78746
Electronic Products for the oEm Y-S-A. Tel. 800-741-7755 « International Tel. 01-512-385-9000 * Fax. 512-385-9002

www.usmicroproducts.com






