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(NOTE)

1. This document may, wholly or partially, be subject to change without notice.

2. Allrights are reserved ; No one is permitted to reproduce or duplicate, in any from, the whole or part
of this document without Hitachi’s permission.
3. No one is permitted to reveal the contents of this document to any third parties without Hitachi’s
permission.
4. Hitachi shall not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document, any previous reports or oral
discussions.
5. Circuit drawings and other examples described herein are meant merely to indicate the characteristics
and performance of Hitachi’s products. Hitachi assumes no responsibility for any intellectual property
claims or other problems that may result from applications based on the examples described herein.

6. No license is granted by implication or otherwise under any patents or other rights of any third party

or Hitachi, Ltd.
7. LIFE SUPPORT APPLICATIONS : Hitachi's products are not authorized for use in LIFE SUPPORT SYSTEMS.
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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 10.4” SVGA of 4:3 format amorphous silicon TFT.The pixel format is vertical stripe and
sub pixels are arranged as R(red), G(green), B(blue) sequentially. This display is RoHS compliant, and
COG (chip on glass) technology and LED backlight are applied on this display.

Part Name

TX26D**VM-CMOS

Module Dimensions

243.0(W) mm x 185.1(H) mm x 11.0max. (D) mm

LCD Active Area 211.2(W) mm x 158.4(H) mm
Dot Pitch 0.088(W) mm x 3(R, G, B)(W) x 0.264(H) mm
Resolution 800 x 3(RGB)(W) x 600(H) dots

Color Pixel Arrangement

R, G, B Vertical stripe

LCD Type

Transmissive Color TFT; Normally Black

Display Type

Active Matrix

Number of Colors

16777k Colors (8-bit RGB)

Backlight LED

Weight (570)g (typ.)

Interface CMOS

Power Supply Voltage 3.3V for LCD; 12V for Backlight

Power Consumption

1.221 W for LCD (SVGA) ;7.68W for backlight

Viewing Direction

Super Wide Version (Horizontal and Vertical: 170°, CR> 10)
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4. ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit Remarks

Supply Voltage VDD 0 4.0 \% -
Input Voltage of Logic VI -0.3 VDD+0.3 \Y Note 1
Operating Temperature Top (-20) (70) °C Note 2
Storage Temperature Tst (-30) (80) °C Note 2

] Forward Current IF - 120 mA
LED Unit Note 3
Reverse Voltage VR - 3.65 V

Note 1: It shall be applied to pixel data signal and clock signal.

Note 2: The maximum rating is defined as above based on the temperature on the panel surface, which
might be different from ambient temperature after assembling the panel into the application.
Moreover, some temperature-related phenomenon as below needed to be noticed:

- Background color, contrast and response time would be different in temperatures other than

25°C.

- Operating under high temperature will shorten LED lifetime.

Note 3: Fig. 4.1 shows the maximum rating of LED forward current against temperature. The backlight
unit in this display has been set to 80 mA per LED. This is within the range when operating the
display between -20~70°C.

Allowable Forward Current IF (mA)
[E—

Rja=80°C/W.,
Rja=95°C/W

Rja=120°C/W

20 40 60 80 100 120

Ambient Temperature Ta (°C)

Fig. 4.1
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5. ELECTRICAL CHARACTERISTICS

5.1 LCD CHARACTERISTICS

T,=25°C, VSS=0V
ltem Symbol Condition Min. Typ. Max. Unit Remarks
Power Supply Voltage VDD - 3.0 3.3 3.6 V -
Input Voltage for | Hi VIH - 0.7vDD - -
: \Y Note 1
Logic Lo VIL - - - 0.3vDD
VDD-VSS
Power Supply Current IDD - 370 - mA Note 2,3
=3.3V
Vsync Frequency £, - - (60) - Hz
Hsync Frequency fu - - (37.7) - KHz
DCLK Frequency ok - - (40) - MHz

Note 1) It shall be applied to pixel data signal and clock signal.

2) fv=60Hz, f{CLK=40MHz, VDD=3.3V, DC Current.

Typical value is measured when displaying vertical 256 gray scale. Maximum is measured when
displaying Vertical-stripe.

DC Ampere Meter

VDD

Inane

TFT-LCM

Ioo
Vb

3) As this module contains 0.8A fuse, prepare current source that is enough for cutting current fuse when a

trouble happens. (larger than 2A.)
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5.2 BACKLIGHT CHARACTERISTICS T,=25°C
Item Symbol Condition Min. Typ. Max. Unit Remarks
LED Input Voltage VLED - - (12) - Vv Note 1
LED Forward Current 0V; 0% duty - (640) -
ILED mA Note 2
(DIM Control) 3.3VDC; 100% duty - (10) -
LED lifetime - 640mA - (70K) - Hrs Note 3

Note 1: As Fig. 5.1 shown, LED current is constant, 640 mA, controlled by the LED driver when

applying 12V VLED.

Note 2: Dimming function can be obtained by applying DC voltage or PWM signal from the display
interface CN1. The recommended PWM signal is 1K ~ 10K Hz with 3.3V amplitude.

Note 3: The estimated lifetime is specified as the time to reduce 50% brightness by applying 640 mA at

25°C.
640mA
DIM (CN1:Pin  40) —J: e 0
————je—
1) DC voltage 0 V to 3.3 VDC LED ke uke : 2%
2) PWM duty 0% to 100% Driver : 12V
|
|
[—l—(—
rk vk vk -
)
Fig. 5.1
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6. OPTICAL CHARACTERISTICS

The optical characteristics are measured based on the conditions as below:

- Supplying the signals and voltages defined in the section of electrical characteristics.

- The backlight unit needs to be turned on for 30 minutes.

- The ambient temperature is 25°C.

- In the dark room around 500~1000 Ix, the equipment has been set for the measurements as shown in

Fig 6.1.
T,=25"°C, f, =60Hz,VDD = 3.3V
Item Symbol Condition Min. Typ. Max. Unit Remarks
Brightness of White - =000 - (450) - cd/m? Note 1
Brightness Uniformity - ILE_D- ’648 m;A (70) - - % Note 2
ontrast Ratio - - ote
C Rati CR 200 800 Note 3
Response Time Rise + Fall $=0°",0=0° - (25) - ms Note 4
NTSC Ratio - $=0°,0=0° - (60) - % -
0 x $=0",CR>10 - 85 -
o ox’' #=180°,CR >10 - 85 -
Viewing Angle - Degree Note 5
0y $=90",CR =10 - 85 -
0y’ $=270°,CR =10 - 85 -
Red X - (0.61) -
e
Y - (0.36) -
X - (0.37) -
Green v (0.59)
Color - - -
- $=0",0=0° - Note 6
Chromaticity Bl X - (0.15) -
ue
Y - (0.10) -
) X - (0.35) -
White
Y - (0.37) -

Note 1: The brightness is measured from 9 point average value of the panel,

typical value.

Note 2: The brightness uniformity is calculated by the equation as below:

Brightness uniformity =

Min. Brightness

X100%

Max. Brightness

P5 in Fig. 6.2, for the

, Which is based on the brightness values of the 9 points measured by BM-5 as shown in Fig. 6.2.

Y=600 Y=1200 Y=1800
Photo detector:BM-5A Dot(0,0)
I;II P1 P2 P3
Field 1" Distance : 500 mm X=150 P4u PSV o
: X=300 O P54 Pe
i = PT P8~ P9~
| 1LCD panel X=450 D D D
Fig. 6.1
Fig. 6.2
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Note 3: The Contrast ratio is measured from the center point of the panel, P5, and defined as the

following equation: Brightness of White

CR= - X100%
Brightness of Black

Note 4: The definition of response time is shown in Fig. 6.3. The rising time is the period from 10%
brightness to 90% brightness when the data is from black to white. Oppositely, Falling time is

the period from 90% brightness rising to 10% brightness.

Black White Black

100 % | Tr |,_Rising time Falling time | ¢\
2 90
Q
C
b=
2
o 10
0

Fig . 6.3

Note 5: The definition of viewing angle is shown in Fig. 6.4. Angle ¢ is used to represent viewing
directions, for instance, ¢=270°means 6 o’clock, and ¢=0°means 3 o’clock. Moreover, angle

6 is used to represent viewing angles from axis Z toward plane XY.
The display is super wide viewing angle version, so that the best optical performance can be

obtained from every viewing direction.

¢ =Viewing angle
$=90°
12 o'clock Y
\ / /Wx,ym
X — x ¢=0°
¢=180 3 o'clock
9 o'clock
V' ¢=270°
6 o'clock

Z
Fig. 6.4

Note 6: The color chromaticity is measured from the center point of the panel, P5, as shown in Fig. 6.2.
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7/ BLOCK DIAGRAM
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8. LCD INTERFACE

8.1 INTERFACE PIN CONNECTIONS
: CN1 (JAE-FA5B040HP1R3000)

o SYMBOL DESCRIPTION NOTE
1 VDD
2 VDD Power Supply 3.3V 1)
3 VDD
4 NC -
5 VSS GND 2)
6 DTMG Display Timing Data
7 VSS GND 2)
8 B7
9 B6
10 B5 B Data
11 B4
12 VSS GND 2)
13 B3
14 B2
15 B1 B Data
16 BO
17 VSS GND 2)
18 G7
19 G6
20 G5 G Data
21 G4
22 VSS GND 2)
23 G3
24 G2
o5 G1 G Data
26 GO
27 VSS GND 2)
28 R7
29 R6
30 R5 R Data
31 R4
32 VSS GND 2)
33 R3
34 R2
35 R1 R Data
36 RO
37 VSS GND 2)
38 DCLK Dot Clock
39 VSS GND 2)
Normal Brightness:0V or 0% PWM Duty
40 DIM Brightness Control:0V to 3.3VDC or 0% to 100% PWM
Duty.
Note 1) All VDD pins shall be connected to (+3.3V)(Typ.).
2) All VSS pins shall be grounded. Metal bezel is internally connected to VSS.
8.2 BACK-LIGHT UNIT
CN2 : SM08B-SRSS-TB (JST):
Pin No. Signal Level Function
1~3 Viep+ - Power Supply for LED
4~5 NC - No Connection
6~8 VLED' - GND
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8.3 RELATIONSHIP BETWEEN DISPLAY COLORS AND INPUT SIGNAIS(8BIT MODE)

Red Data Green Data Blue Data

Input R7 | R6 [R5|R4|R3|R2|R1[ROJG7|G6|G5|G4|G3(G2|G1|G0|B7|B6(B5|B4|B3|B2|B1|B0

color MSB LSB JMSB LSB |MSB LSB

Black ojofofofojojojogjgofojojojofofojoygojofofofojojofq|o

Red(255) | 1 1 1 1 1 1 1 1 ojojofofojojojojofojojojoj|jofofo

Green(255) 0 | O (O[O ] O] O] O{|O 1 1 1 1 1 1 1 1 ojofojojo|jofo0ofoO

Basic| Blue(255) | 0 (O O[O |O]JOfO]|JOJOfO]JO]JOfO]JO]|O]|O 1 1 1 1 1 1 1 1

Color Cyan ojofofojojo]ofoO 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Magenta | 1 1 1 1 1 1 1 1 ojo|jofofojojoj|o 1 1 1 1 1 1 1 1

Yellow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ojofofojojo)joy|o0

White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Black ojofofofojojojogofojojojofofojoygojofofofojojofq|o

Red(1) ojofofofojo]oO 1 ojojofofojojojojofojojojoj|jofofo

Red(2) ojofojJofo|O0]1 ojofojojofojojofojofofojofofojofo

Red
Red(253) | 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(254) | 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(255) | 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Green(2) | O 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Green

Green(253)] 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0
Green(254)] O 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0
Green(255)] 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Blue(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

Blue

Blue(253)J 0o f0o|JjO0O|OfO]J]OfO|OfJOfO]JO]jJOfO]JO]|O|0O 1 1 1 1 1 1 0 1

Blue(254){ 0 O (O fO|JO]JO]J]OfO)JO]J]O)JO]JOfOfO]O0O]O 1 1 1 1 1 1 1 0

Blue255){ 0 O (O fO|JO]JO]J]OfO)JO]J]O)JO]JOfOfO]O0O]O 1 1 1 1 1 1 1 1

Note 1) Definition of gray scale : Color(n) Number in parenthesis indicates gray scale level. Larger
number corresponds to brighter level.

Note 2) Data Signal : 1 : High, 0 : Low
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8.4 INTERFACE TIMING

(1) Timing Chart

B
«x [ U0 UODUUOUL

=

F 3
L

Tan

F 3
¥

DTMG

The timings except mentiond above are referd to the specifications of your transmitter.

(2) INTERFACE TIMING SPECIFICATIONS

Item Symbol Min. Typ. Max. Unit
DCLK Cycle time tolk - (25.0) - ns
Horizontal Cycle th - (1060) - ¢
Horizontal Valid Data width to ; (800) - o
DTMG
Vertical Cycle tv - (628) - ¢
Vertical Valid Data width tup - (600) - "

Note 1: It counts by a typical value of line cycle time.
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(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Power Supply, Input Signal and Backlight Voltage ON/OFF/REENTRY should comply with the following

sequence.
ONN
/ 3.0V . 3.0V
Power Supply / \
0.8v
VDD(t) OV == _OfFF 7
0.7VDD ~{-A-eofe e e [N
Interface Signal 0.3vDD --4--1-- \k
VI(t)
t1]t2 t5 | t6 t7
o>l S>>
t3 t4
Back-light
POWER ON POWER OFF
t1=15ms S5ms=t4
Oms=t2=<45ms Oms=t5=45ms
0.1s=t3 Oms=t6=20ms

04s=t7

Note 1: In order to prevent electronic parts from destruction caused by latch-up, please input signal after Power
Supply Voltage ON. In addition, please turn off signals before power supply voltage OFF.

Note 2: In order to prevent from function error due to residual charge, please reenter power supply voltage after
time stipulated with t7.

Note 3: Please turn on Backlight after signals fix and turn off before signals down, otherwise noise appears in the
display. The noise cause no problem with display performance in case of timing sequence comply with
the spec.
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9. OUTLINE DIMENSIONS

9.1 SURFACE SIDE

]
0 (2.75)
T (5.25)
A
7~ (5.25)
(2.75)
| (7.6)

24310.5 (Outline)

(11.0)

235403
(215.8) (Bezel Opening) (12) (5.25)
(211.2) (LCD AA) i) 5| 2| @ (2.75) [
1|
O — — - — _ _ _ _ _ . L
o | (]
| 1= i
A T2 [
I
% Module Central _
. LCD AA Central " p: § 5
/ HEIEE
4 el =| 8 b
A "HEE
1
I
@2 -—ﬂ
ol
I | K
o | o (5.25) 8
-—% — — — — — — — — = ) (2.75) S
A
(7.6)
Scale : NTS
E = = = = = N Unit :mm
- e ==
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9.2 BACK SIDE

(228.6)
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