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1. APPLICATION 
This specifica t ion  applies to color  TFT-LCD module, AA104XF12-CF1. 
 
These specifica t ion  papers a re the propr ieta ry product  of Mitsubish i Elect r ic Corpora t ion  
(“MITSUBISHI) and include mater ia ls protected under  copyr igh t  of MITSUBISHI. No par t  of th is 
document  may be reproduced in  any form or  by any means without  the express wr it t en  permission  of 
MITSUBISHI. 
 

MITSUBISHI does not  assume any liability for  infr ingement  of pa ten ts, copyr igh ts or  other  
in tellectua l proper ty r igh ts of th ird par t ies by or  a r ising from use of a  product  specified in  th is 
document . No license, express, implied or  otherwise, is gran ted under  any pa ten ts, copyr igh ts or  
other  in tellectua l proper ty r igh ts of MITSUBISHI or  of others. 
 

MITSUBISHI classifies the usage of the TFT-LCD module as follows. P lease confirm the usage 
before using the product . 
 
(1) Standard Usage 

Computers, office equipment , factory au tomat ion  equipment , t est  and measurement  
equipment , communica t ions, t ranspor ta t ion  equipment (au tomobiles, sh ips, t ra ins, etc.), 
provided, however , tha t  opera t ion  is not  in fluenced by TFT-LCD direct ly. 

(2) Specia l Usage 
Medica l equipment , sa fety equipment , t ranspor ta t ion  equipment , provided, however , tha t  
TFT-LCD is necessary to it s opera t ion . 

(3) Specific Usage 
Cockpit  Equipment , milit a ry systems, aerospace equipment , nuclear  reactor  cont rol 
systems, life suppor t  systems and any other  equipment . MITSUBISHI should make a  
cont ract  tha t  st ipu la te appor t ionment  of responsibilit ies between  MITSUBISHI and our  
customer . 

 
The product  specified in  th is document  is designed for  “Standard Usage” un less otherwise specified 
in  th is document . If customers in tend to use the product  for  applica t ions other  than  those specified 
for  “Standard Usage”, they should fir st  contact  MITSUBISHI sa les represen ta t ive for  it 's in tended 
use in  wr it ing. 
 

MITSUBISHI has been  making cont inuous effor t  to improve the reliability of it s products. 
Customers should implement  sufficien t  reliability design  of their  applica t ion  equipments such  as 
redundant  system design , fa il-sa fe funct ions, an t i-fa ilu re fea tures. 

 
MITSUBISHI assumes no responsibility for  any damage resu lt ing from the use of the product  tha t  
does not  comply with  the inst ruct ions and the precaut ions specified in  th is document . 

 
P lease contact  and consult  a  MITSUBISHI sa les represen ta t ive for  any quest ions regarding th is 
product .  
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2. OVERVIEW 
AA104XF12-CF1 is 10.4” color  TFT-LCD (Thin  F ilm Transistor  Liquid Crysta l Display) module 
composed of LCD panel, dr iver  ICs, cont rol circu it , backligh t  un it , touch  panel, and cover  glass. 

 
By applying 6 bit  or  8 bit  digita l da ta , 1024�u 768, 262k-color  or  16.7M-color  images a re displayed on  
the 10.4” diagona l screen . Input  power  voltages a re 3.3 V for  LCD dr iving and 5.0 V for  touch  panel 
cont roller . The type of da ta  and cont rol signa ls a re digita l and t ransmit ted via  LVDS in ter face per  
Typ. 65 MHz clock cycle. 
 

Dr iver  circu it  for  LED backligh t  is not  included in  th is module. Genera l specifica t ions a re 
summar ized in  the following table: 
 

ITEM SPECIFICATION 

 Display Area  (mm) 210.4(H) u 157.8(V) 
(10.4-inch  diagonal) 

 Number  of Dots 1024 u�3 (H) u 768 (V) 

 P ixel P itch  (mm) 0.2055 (H) u 0.2055 (V) 

 Color  P ixel Arrangement   RGB ver t ica l st r ipe 

 Display Mode Normally white 

 Number  of Color  262k(6 bit /color ), 16.7M(8 bit /color ) 

 Luminance (cd/m 2) 900 

 Viewing Angle (CR t�10) �80a80° (H),� �80~80° (V) 

 Cover  Glass 

Cover  Glass Sur face Ant i-reflect ion  

Thickness (mm) 1.8 

Glass Type St rengthened glass 

Sur face Hardness 3H 

Elect r ica l In ter face LVDS (6 bit /8 bit ) 

 Viewing Direct ion  Higher  Cont rast  ra t io: 6 o'clock 
Less gray sca le reversa l: 12 o'clock 

 Module Size (mm) 230.0 (W) u 180.2 (H) u 14.2 (D) 

 Module Mass (g) 790 

 Backligh t  Unit  LED, edge-ligh t  

 Touch  Panel Project ive capacit ive 

 Touch  Panel In ter face UART / USB *1) 

     Character ist ic va lue without  any note is typica l va lue. 

 

*1) UART: Universa l Asynchronous Receiver  Transmit ter  
  UART and USB are used exclusively. 
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3. ABSOLUTE MAXIMUM RATINGS 
ITEM SYMBOL MIN. MAX. UNIT 

 Power  Supply Voltage for  LCD  VCC �0.3 4.0 V 

 Logic Input  Voltage VI �0.3 VCC�0.3 V 

 Backligh t  (LED) Curren t  IF  0 180 mA 

Touch  Panel Voltage VDD5 0 6.0 V 

Touch  Panel Input  Voltage VITP �0.3 VDD5+0.3 V 

 Opera t ion  Tempera ture (Touch  Panel)  Note 1,2) Top(TouchPanel) �30 70 °C 

 Opera t ion  Tempera ture (Ambien t )  Note 2) Top(Ambient ) �30 70 °C 

 Storage Tempera ture              Note 2) Tstg �30 80 °C 
[Note] 

1) Measured a t  the cen ter  of act ive a rea and a t  the cen ter  of panel back sur face 
2) Top,Tstg�d 40qC : 90%RH max. without  condensa t ion  

Top,Tstg > 40qC : Absolu te humidity sha ll be less than  the va lue of 90%RH a t  40qC without  
condensa t ion . 

 
4. ELECTRICAL CHARACTERISTICS 

(1) TFT- LCD                                    Ambient  Tempera ture : Ta  = 25°C 

ITEM SYMBOL MIN. TYP. MAX. UNIT Remarks 

Power  Supply Voltage for  LCD VCC 3.0 3.3 3.6 V *1) 

Power  Supply Curren t  for  LCD ICC -- 330 550 mA *2) 

Permissive Input  Ripple Voltage VRP -- -- 100 mVp-p VCC = +3.3V

Logic Input  Voltage 
High  VIH 0.8uVCC -- VCC V MODE, SC 

Low VIL 0 -- 0.2uVCC V MODE, SC 

*1) Power  and signa ls sequence:  
0.1 ms d t1 d�10�ms 200 ms d t4 
0 < t2 d 50 ms 200 ms d t5 
0 < t3 d 50 ms  0 d t6 

 

t1 t2 t3

data 
0.9VCC0.9VCC 

0.1VCC 

VCC

t4

t5 t6

 

0.1VCC 0.1VCC 

LCD Power Supply 

Logic Signal 

Backlight Power Supply 

data: RGB DATA, DCLK, DENA, MODE, SC
 



MITSUBISHI  Confidential                 (6/32)              AA104XF12-CF1_02_01_First 

VCC-dip condit ions: 
When VCC < 2.6V or  VCC < 3.0V and 10ms < td, th is product  may not  work normally. 
P lease reset  power  supply according to the power  and signa ls sequence (see 4.(1)*1)). 

 

td

2.
6 

V
 

3.
0 

V
 

VCC

 
*2) VCC = +3.3 V, fH = 48.4 kHz, fV = 60 Hz, fCLK = 65 MHz 

Display image a t  typica l power  supply cur ren t  va lue is 256-gray-bar  pa t tern  (8 bit ), 768 line mode. 
 

*3) Fuse 
Parameter  Fuse Type Name Supplier  Remark 

VCC FCC16162AB Kamaya  Elect r ic Co., Ltd. *) 
*) The power  supply capacity should be designed to be more than  the fusing cur ren t . 

 

(2) Backligh t  
ITEM SYMBOL MIN. TYP. MAX. UNIT Remarks 

 LED Voltage VF 

-- (24) 28.8 V IF  = 120 mA, Ta  = 25°C, *2) 

-- -- 29.6 V IF  = 120 mA, Ta  = 0°C 

-- -- 30.5 V IF  = 120 mA, Ta  = �30°C 

 LED Curren t  IF  -- 120 130 mA Ta  = 25°C, *1), *3) 

 LED Life Time LT 80,000 100,000 -- h  IF  = 120 mA, Ta  = 25°C 
*4), *5), Cont inuous opera t ion

 [Note] 
*1) Constan t  Curren t  Dr ive 
*2) The Voltage devia t ion  between  st r ings: | Vf1 – Vf2|  d 2V 
*3) LED Curren t  measurement  method 

C1 

A1 

C2 

A2 

 
 
 
 
 
 

LCD 
Module 

A  
Power  
Supply

A  
Power  
Supply 

 
 
*4) LED life t ime is defined as the t ime when  the br igh tness becomes 50% of the in it ia l va lue. 
*5) The life t ime of the backligh t  depends on  the ambien t  t empera ture. The life t ime will decrease 

under  h igh  tempera ture.                                                  
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(3) Touch  Panel 
   E lect r ica l Character ist ics          Ambient  t empera ture: Ta  = 25°C 

ITEM SYMBOL MIN. TYP. MAX. UNIT Remarks 

Touch  Panel Voltage VDD5 4.5 5.0 5.5 V *1) 

Touch  Panel Curren t  ICCtp -- 50 200 mA  
Permissive Input   
Ripple Voltage VRPtp -- -- 100 mVp-p VDD5 = +5.0 V

*2) 

Logic Input  Voltage 
High  VIHtp 0.8uVDD5 -- VDD5 V CKW, SC, DIN,

RESET, *3) Low VILtp 0 -- 0.2uVDD5 V 

Logic Output  Curren t  
High  IOH �5.0 -- 0 mA DOUT 

*4) Low IOL 0 -- 5 mA 
Mult i-Touch  Poin ts  -- 2 -- poin t   

Posit ion  Accuracy 'Ex�
'Ey�

�3 -- 3 mm Inner  a rea*5)
�4.5 -- 4.5 mm Outer  frame*5)

Posit ion  Coordina te  
Output  Rate (standard) 

-- -- 100 -- 
sps 

Single touch  *6)

-- -- 60 -- Dual touch  

Dual Touch  Detect ion  Distance 'dx 
'dy 35 -- -- mm *5) 

*1) Power  and signa ls sequence:  
0.1 ms d t1 d�10�ms 200 ms d t4 
0 < t2 d 50 ms 2000 ms d t5  
0 < t3 d 50 ms  0 d t6 

 
In it ia liza t ion  of touch  panel cont roller  (ca libra t ion  of touch  panel) is ca r r ied ou t  dur ing per iod 

between  power  supply tu rn ing on  and sta r t  of touch  panel opera t ion  (t1+t2+t5), therefore please do 
not  touch  sur face with  finger , hold hands near  touch  sur face, nor  pu t  conduct ive mater ia l like meta l 
on  touch  panel. 
If the ca libra t ion  is not  able to be car r ied ou t  successfu lly a t  the in it ia liza t ion  process, touch  panel 

may not  work proper ly for  somet ime. 
 
*2) Ripple noise of touch  panel power  supply a ffect s stability of touch  detect ion  and posit ion  accuracy. 

Therefore please use stabilized power  supply to touch  panel. 
 
*3) Applied to CKW(2pin),SC(3pin),DIN(5pin),RESET(9pin). 
   For , please input  signa l of USB2.0 compliance to D��(10pin) & D+(11pin). 

0.1×VDD5 

0.9×VDD5 

0.1×VDD5 

0.9×VDD5 

Logic Signal 

VDD5

Touch  panel opera t ing per iod

t1 t2 t5 t6 t3 t4
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*4) Applied to DOUT(6 pin). 

 

*5) Area  of the finger  touch  is based on  10 mm in  diameter . 

Linear ity is wr it t en  as the difference of an  actua l touch  posit ion  and the posit ion  coordina te which  a  

touch  cont roller  ou tpu ts as an  er ror  ('Ex and 'Ey stand for  er ror  length  in  the direct ion  of X, Y, 

respect ively). Dual-poin t  touch  detect ion  distance is shown in  following figure.  

The coordina tes accuracy of per iphera l par t  is va lid when  one-poin t  touched. 

* Externa l noise may impact  the coordina te accuracy sign ifican t ly. 

 

 
 *6) The t ime in terva l of touch  posit ion  coordinate ou tput  under  an  in it ia l parameter  condit ion  

 
  *7) Fuse 

Parameter  Fuse Type Name Supplier  Remark 

VDD5 FCC16501AB Kamaya  Elect r ic Co., Ltd. *) 

    *) The power  supply capacity should be designed to be more than  the fusing cur ren t . 

X

LCD act ive a rea  

Y

Outer  frame（hatched line a rea） 

7mm 

7mm7mm 

7mm 

Δｄy 

Δｄx 

Output  
coordina te 

Output   
coordina te 

Touched posit ion  

ΔEy 

ΔEx 

Touched posit ion  

ΔEy 

ΔEx
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5. INTERFACE PIN CONNECTION 
(1) CN 1(In ter face Signa l) 

Used connector : 20186-020E-11F (I-PEX) or  FI-SEB20P-HFE (J AE) 
Corresponding connector : 20197-20U-F (I-PEX) or  FI-S20S[for  discrete Wire],  

FI-SE20ME[for  FPC] (J AE) 
P in  

 No. Symbol 
Funct ion  (ISP 6 bit  compat ibility mode) Funct ion  (ISP 8 bit   

compat ibility mode) 6 bit  input  8 bit  input  
1 VCC +3.3 V Power  supply m 
2 VCC +3.3 V Power  supply m 
3 GND GND m 
4 GND GND m 
5 Link 0� R0, R1, R2, R3, R4, R5, G0 R2, R3, R4, R5, R6, R7, G2 R0, R1, R2, R3, R4, R5, G0
6 Link 0+ R0, R1, R2, R3, R4, R5, G0 R2, R3, R4, R5, R6, R7, G2 R0, R1, R2, R3, R4, R5, G0
7 GND GND m 
8 Link 1� G1, G2, G3, G4, G5, B0, B1 G3, G4, G5, G6, G7, B2, B3  G1, G2, G3, G4, G5, B0, B1
9 Link 1+ G1, G2, G3, G4, G5, B0, B1 G3, G4, G5, G6, G7, B2, B3  G1, G2, G3, G4, G5, B0, B1

10 GND GND m 
11 Link 2� B2, B3, B4, B5, DENA B4, B5, B6, B7, DENA  B2, B3, B4, B5, DENA 
12 Link 2+ B2, B3, B4, B5, DENA B4, B5, B6, B7, DENA  B2, B3, B4, B5, DENA 
13 GND GND  m 
14 CLKIN� Clock � m 
15 CLKIN+ Clock + m 
16 GND GND m 
17 Link3� See: *2) R0, R1, G0, G1, B0, B1 R6, R7, G6, G7, B6, B7 
18 Link3+ See: *2) R0, R1, G0, G1, B0, B1 R6, R7, G6, G7, B6, B7 

19 MODE Low=ISP  6 bit  compat ibility mode  High=ISP   
 8 bit  compat ibility mode 

20 SC Scan  direct ion  cont rol (Low=Normal, High=Reverse) ← 
*1) Meta l frame is connected to signa l GND. 
*2) Recommended wir ing of P in  17,18 (6 bit  input ) 

LOW da ta  

LVDS 
t ransmit t er  680Ω

620Ω

VCC

or
Pin  17 
Pin  18 

P in  17
Pin  18

 
 

 (2) CN 2(Backlight ) 
Backligh t -side connector : SM06B-SHLS-TF(LF)(SN) (J ST)  
Corresponding connector : SHLP-06V-S-B (J ST) 

P in  No. Symbol Funct ion  

1 NC This pin  should be open .

2 NC This pin  should be open .

3 LED C 1 LED ca thode 1 

4 LED A 1 LED anode 1 

5 LED A 2 LED anode 2 

6 LED C 2 LED ca thode 2 
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(3) CN3 (Touch  Panel In ter face) 
Used connector : SM12B-SHLS-TF(LF)(SN) (J ST) 
Corresponding connector : SHLP-12V-S-B (J ST) 

P in  
 No. Symbol Funct ion  Connect ion  to host  equipment  *4) 

UART USB 
1 VDD5 Touch panel power  supply(5V)   *5) Power  supply 5V NC 
2 CKW Rota t ion  of coordina te (Clockwise)  *3) CKW CKW 
3 SC Reverse of coordina te  *3) SC SC 
4 GND Touch  panel cont roller  GND GND GND 
5 DIN UARTreceive (H:5V, L:0V) *1) DIN NC 
6 DOUT UART send (H:5V, L:0V)  *1) DOUT NC 
7 TEST1 (In terna l use)    *2) NC NC 
8 TEST2 (In terna l use)    *2) NC NC 
9 RESET Touch  panel reset  (H: Usua lly, L: Reset ) RESET RESET 

10 D� USB D�Termina l NC D� 
11 D+ USB D+Termina l NC D+ 

12 VUSB 
(VBUS) USB power  supply (5V)  *5) NC Power  supply 5V

*1) Direct ion  of signa l; 
DIN (5pin): Host  equipmento Touch  panel con t roller  
DOUT (6pin): Cont rollero Host  equ ipment  

*2) P lease don’t  use TEST1(7pin) and TEST2(8pin) because they a re for  in terna l use on ly. 
*3) CKW and SC are signa ls to change zero poin t  of touch  panel posit ion  coordina te.  
   If they a re not  connected, Posit ion  Coordina te is Defau lt  condit ion . 

Signa l(H:5V,L:0V) 
CKW SC 

Posit ion  Coordina te (Zero poin t ) Note 

L L 

 

Defau lt  condit ion  
*3) 

H  L 

 

 

L H 

 

 

H  H 

 

 

Y

X

(4095,4095)

(0,0) 

LCD
Normal Scan

Y

X

(4095,4095)

(0,0) 

LCD 
Normal Scan

Y

X

(0,0)

(4095,4095)

LCD
Normal Scan

Y

X

(0,0) 

(4095,4095)

LCD
Normal Scan

 
*4) UART and USB communica t ion  a re exclusive and connect ion  methods a re differen t .  
 NC should be open . 
*5) VDD5(1pin) and VUSB(12pin) a re connected together  on  the touch-panel cont roller  board. 
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  Specifica t ion  of communica t ion  between  the cont roller  and host  a re shown below. 
 
    x��UART 

Item Specifica t ions 

Communica t ion  method UART 

Communica t ion  speed 38400bps 

Data  length  8 bit  

Stop bit  1 bit  

par ity None 
 

    x�USB 
Please follow USB 2.0 standard. 
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 (4) ISP da ta  mapping 
 a . ISP 6 bit  compatibility mode(6 bit  inpu t ) 

CLKIN+/- 

Link0+/- 

1CLK 

Link1+/- 

Link2+/- 

R1 G0 R5 R4 R3 R2 R0 

G2 B1 B0 G5 G4 G3 G1 

B3 DENA   B5 B4 B2 

CLKIN+/- 

Link0+/- 

1CLK 

Link1+/- 

Link2+/- 

Link3+/- 

R3 G2 R7 R6 R5 R4 R2 

G4 B3 B2 G7 G6 G5 G3 

B5 DENA   B7 B6 B4 

R1 B1 B0 G1 G0 R0 

 b. ISP 6 bit  compatibility mode(8 bit  inpu t ) 

 
 

 

CLKIN+/- 

Link0+/- 

1CLK 

Link1+/- 

Link2+/- 

Link3+/- 

R1 G0 R5 R4 R3 R2 R0 

G2 B1 B0 G5 G4 G3 G1 

B3 DENA   B5 B4 B2 

R7 B7 B6 G7 G6 R6 

c. ISP 8 bit  compat ibility mode 
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6. INTERFACE TIMING 
LVDS t ransmit ter  input  signa l 

(1) Timing Specifica t ions 
ITEM SYMBOL MIN. TYP. MAX. UNIT 

DCLK 
Frequency fCLK 50 65 80 MHz 
Per iod t CLK 12.5 15.4 20 ns 

DENA 

Hor izonta l 

Act ive Time t HA 1024 1024 1024 t CLK 

Blanking Time t HB 30 320 -- t CLK 

Frequency fH 42.4 48.4 60 kHz 

Per iod t H 16.6 20.7 23.6 Ps 

Ver t ica l 

Act ive Time t VA 768 768 768 t H 

Blanking Time t VB 3 38 -- t H 

Frequency fV 55 60 75 Hz 

Per iod t V 13.3 16.7 18.2 ms 

 [Note] 
1) DENA (Data  Enable) should a lways be posit ive pola r ity as shown in  the t iming specifica t ion . 
2) DCLK should appear  dur ing a ll inva lid per iod. 
3) LVDS t iming follows the t iming specifica t ions of LVDS receiver  IC: THC63LVDF84B(Thine). 
4) In  case of blanking t ime fluctua t ion , please sa t isfy following condit ion . 

t VBn > t VBn-1 � 3(t H) 
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 (2) Timing Char t  

 DCLK 

DATA 
(R,G,B) 

DENA 

1 2 767 7683Invalid Dat a  Invalid Dat a  

 t VB 

LINE DATA 

DENA 

t VA

b. Ver t ica l Timing Char t  

1 2 1023 10243Invalid Dat a  Invalid Dat a  

t H B

F ir st  Dat a Last  Dat a  

t H=1/fH

t V=1/fV

t H A

a . Hor izon ta l Timing Char t  
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(3) Color  Data  Assignment  

a . 6 bit  input   

COLOR 

INPUT DATA 
R DATA G DATA B DATA 

R5 R4 R3 R2 R1 R0 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1 B0

MSB    LSB MSB LSB MSB   LSB

 BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 RED(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

 GREEN(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0

BASIC BLUE(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

COLOR CYAN 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1

 MAGENTA 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1

 YELLOW 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0

 WHITE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 RED(1) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

 RED(2) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

RED                    

                    

 RED(62) 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

 RED(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0

 GREEN(1) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

 GREEN(2) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

GREEN                    

                    

 GREEN(62) 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0

 GREEN(63) 0 0 0 0 0 0 1 1 1 1 1 1 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 1

 BLUE(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

BLUE                    

                    

 BLUE(62) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0

 BLUE(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
[Note] 

1) Defin it ion  of gray sca le 
Color  (n) --- n  indica tes gray sca le level. 

Higher  n  means br igh ter  level. 
2) Data  

1:High , 0: Low  
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b. 8 bit  input   

COLOR 

INPUT DATA 

R DATA G DATA B DATA 

R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0

MSB     LSB MSB LSB MSB     LSB

 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
 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

BASIC 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
COLOR BLUE(255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
 CYAN 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0 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 0 0 0 0 0 0 0 0
 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
 RED(1) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 RED(2) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RED                
                
                
 RED(255) 1 1 1 1 1 1 �� �� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 GREEN(1) 0 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) 0 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(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
 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(255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

 [Note] 
1) Defin it ion  of gray sca le 

Color  (n) --- n  indica tes gray sca le level. 
Higher  n  means br igh ter  level. 
 

2) Data  

1:High , 0: Low 
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 (4) Display Posit ion  and Scan  Direct ion  
 

D(X,Y) shows the da ta  number  of input  signa l. 
 

SC: Low                          SC: High 

 

D(1,1) D(1024,1)

D(1,768) D(1024,768)

D(1024,768) D(1,768) 

D(1024,1) D(1,1) 
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7. BLOCK DIAGRAM 
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8. MECHANICAL SPECIFICATIONS  
 (1) Front  Side 

 
(Unit :mm) 
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(2) Rear  Side  

 
 

(Unit :mm) 
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(3) Touch  Panel Design  Guide 
 

1) Opera t ing Precaut ions 
- P lease opera te touch  panel by finger . It  does not  sense by t ip of na il. 
- Sensing is a ffected by how st rongly touched (touched finger  a rea), glove th ickness (distance) and 

mater ia l. 
 
2) Assembly Precaut ions 
- P lease connect  touch  panel cont roller  GND to the ea r th  ground. 
  When there is no connect ion  to the ea r th  ground, please make bypass between  touch  panel 

cont roller  GND and the ea r th  ground to prevent  noise.  
- P lease use non-conduct ive mater ia l for  customer  side housing a round touch  panel.  

When conduct ive mater ia l is used for  the housing, please make space more than  2mm from 
touch  panel sur face, and a lso please design  the housing st rong enough not  to change it s distance. 
P lease design  the housing to prevent  elect r ica l noise. (Ex. to connect  to GND) 

- P lease keep space between  FPC and noise source like meta l par t s and signa l cables. P lease keep 
space more than  2mm from FPC and a lso design  not  to change it s distance. 

- P lease do not  make an  impact  on  the cover  glass edge. 
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9. OPTICAL CHARACTERISTICS 
Ta=25°C, VCC=3.3 V, Input  Signa ls: Typ. va lues shown in  Sect ion  6 

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT Remarks

 Contrast  Ra t io CR TV �q��TH �q� 450 700 -- -- *1)*2)*5)
 Luminance  Lw TV �q��TH �q� 720 900 -- cd/m 2 *1)*5) 
 Luminance Uniformity 'Lw TV �q��TH �q� -- -- 30 % *1)*3)*5)

 Response Time 
t r  TV �q��TH �q� -- 4 -- ms *1)*4)*5)
t f TV �q��TH �q� -- 12 -- ms *1)*4)*5)

 Viewing 

 Angle 
Hor izonta l TH�

CR t�10  
�65a65 �80a80 -- ° *1)*5) 

Ver t ica l TV� �65a65 �80a80 -- ° *1)*5) 
 Image St icking t is 2 h  -- -- 2 s *6) 

 Red Rx  0.522 0.562 0.602  
  Ry  0.306 0.346 0.386  

 Color  Green  Gx 0.305 0.345 0.385  

 Coordina tes  Gy TV �q��TH �q� 0.520 0.560 0.600 -- *1)*5) 
 Blue Bx  0.113 0.153 0.193  
  By  0.096 0.136 0.176  

 White Wx  0.273 0.313 0.353  
  Wy 0.289 0.329 0.369  

 [Note] 
These it ems a re measured using EZCont rast  (ELDIM) for  viewing angle and CS2000 (Minolta ) or  
equiva len t  equipment  for  others under  the dark room condit ion  (no ambien t  ligh t ) a fter  more than  30 
minutes from turn ing on  the backligh t  un less noted. 
 
Condit ion : IF  = 120 mA 

Measurement  method for  luminance and color  coordina tes is as follows. 
 

T=1q�(Field)

TFT-LCD module 500 mm  

 
The luminance is measured according to FLAT PANEL DISPLAY MEASUREMENTS STANDARD 

(VESA Standard). 
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*1) Measurement  Poin t  
Cont rast  Ra t io, Luminance, Response Time, Viewing Angle, Color  Coordina tes: Display Center  
Luminance Uniformity: poin t  1a5 shown in  a  figure below 

(1,1) 256 512 768

192

384

576

(1024,768)

2

4

5

3

1

 
 
*2) Defin it ion  of Cont rast  Rat io 

CR=Luminance with  a ll white pixels / Luminance with  a ll black pixels 
 
 

*3) Defin it ion  of Luminance Uniformity 
'Lw=[Lw(MAX)/Lw(MIN)-1]�u�100 

 

*4) Defin it ion  of Response Time 
Whit e

90%90%

10%10% Black
t ftr

Luminance

 
 

*5) Defin it ion  of Viewing Angle (TV��TH) 

TH �
Upper (+)

Lower(-)

Left  (-) Righ t  (+) 

LCD panel 

TV

Normal Axis 
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*6) Image St icking 

Cont inuously display the test  pa t tern  shown in  the figure below for  two-hours. Then display a  

completely white screen . The previous image sha ll not  persist  more than  two seconds a t  25°C. 

 

Black
Lines

White
Area 

Cols 510-514

Rows 382-386 

 
TEST PATTERN FOR IMAGE STICKING TEST 
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10. RELIABILITY TEST CONDITION 
(1) Tempera ture and Humidity 

ITEM CONDITIONS 

HIGH TEMPERATURE 
HIGH HUMIDITY OPERATION 

40°C, 90%RH, 240 h 
(No condensa t ion) 

HIGH TEMPERATURE OPERATION 70°C, 240 h  

LOW TEMPERATURE OPERATION �30°C, 240 h  

HIGH TEMPERATURE STORAGE 80°C, 240 h  

LOW TEMPERATURE STORAGE �30°C, 240 h  

THERMAL SHOCK (NON-OPERATION) �30°C (1h) a 80°C(1h), 
100 cycles 

 
(2) Shock & Vibra t ion  

ITEM CONDITIONS 

SHOCK 
(NON-OPERATION) 

 Shock level: 980 m/s2 (100G) 
 Waveform: ha lf sinusoida l wave, 2 ms 
 Number  of shocks: one shock input  in  each  direct ion  of three mutua lly 
                   perpendicular  axes for  a  tota l of six shock inputs 

VIBRATION 
(NON-OPERATION) 

 Vibra t ion  level: 9.8 m/s2 (1.0G) 
 Waveform: sinusoida l 
 Frequency range: 5 to 500 Hz 
 Frequency sweep ra te: 0.5 octave /min  
 Dura t ion: one sweep from 5 to 500 Hz in  each  of three mutua lly 

perpendicular  axis(each  x,y,z axis: 1 hour , tota l 3 hours) 
 

(3) ESD Test  
ITEM CONDITIONS 

CONTACT DISCHARGE 
(OPERATION) 150pF, 330:, r8kV, 10 t imes a t  1 sec in terva l 

SIGNAL PIN DISCHARGE 
(NON-OPERATION) 200pF, 0:, r200V, 10 t imes a t  1 sec in terva l 

 
(4) J udgment  standard 

The judgment  of the above test s should be made as follow: 
a . TFT-LCD 

Pass: Normal display image, no damage of the display funct ion . (ex. no line defect ) 
Par t ia l t ransformat ion  of the module par t s should be ignored. 

Fa il: No display image, damage of the display funct ion . (ex. line defect ) 
b. Touch Panel 

Pass: No damage of the touch  funct ion . (ex. touch  detect ion  cannot  be per formed.) 
Fa il: Touch panel is damaged. (ex. Touch panel does not  work, or  touch  detect ion  cannot  be 

per formed.) 
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11. INSPECTION STANDARDS 
Inspect ion  condit ion  is as follows: 

z Inspect ion  Area : act ive a rea  
z Viewing distance: approximately 35 cm. 
z Viewing angle: normal to the LCD panel r10q hor izonta l and ver t ica l. 
z Ambient  tempera ture: approximately 25°C. 
z Ambient  light : 300 - 500 lx. 

Br ight  Dot  is defined as follows: 
Visible through 5% t ransmission  ND filter  under  the condit ion  tha t  black image (color  0) is on  
the display. 

DEFECT TYPE LIMIT 

VISUAL 
DEFECT 

 
 

TFT-LCD 
module 

SCRATCH 

0.01 mm < W d�0.05 mm 
L d 10 mm N d 4 

0.01 mm < W 
10 mm < L N = 0 

0.05 mm < W  N = 0 

DENT 
0.2 mm �<�I d 0.4 mm N d 4 

0.4 mm ���I  N = 0 
BLACK SPOT 

BUBBLE 
 0.2 mm < I�d�0.4 mm N d�5 

 0.4 mm < I�� N = 0 

LINT 

L d�3 mm 
W d�0.1 mm N d�4 

3 mm < L 
W d�0.1 mm N = 0 

0.1 mm < W ACCORDING TO 
BLACK SPOT 

VISUAL 
DEFECT 

 
 

Touch panel, 
Cover  glass 

SCRATCH 

0.1 mm < W d�0.2 mm 
L d 20 mm N d 5 

20 mm < L N = 0 
0.2 mm < W  N = 0 

DENT 0.4 mm �<�I d 0.5 mm N d 5 
0.5 mm ���I  N = 0 

AR COATING PIN HOLE 0.5 mm < I N = 0

LINT 

0.1 mm < W d�0.2 mm 
L d 20 mm N d�5 

20 mm < L N = 0 
0.2 mm < W  N = 0 

SPOT 
BUBBLE 

 0.4 mm < I�d�0.5 mm N d�5 
 0.5 mm < I� N = 0 

CHIP OF GLASS 
CRACK PROPAGATIVE N = 0 

ELECTRICAL 
DEFECT 

BRIGHT DOT N d 3 
DARK DOT N d 3 

TOTAL DOT N d 5 
TWO ADJ ACENT DOT   

BRIGHT DOT ������d  1 PAIR 
DARK DOT    d  1 PAIR 

THREE OR MORE 
ADJ ACENT DOT NOT ALLOWED 

LINE DEFECT NOT ALLOWED 
*1) W: width ,L: length ,I�: diameter ,N: number  



MITSUBISHI  Confidential                 (27/32)              AA104XF12-CF1_02_01_First 

*2) DEFINITION OF ADJ ACENT 
 

 

GR BR G B R G B

GR BR G B R G B

GR BR G B R G B

 Defective Dot 

 Adjacent Dots 

 
 

 

The defects tha t  a re not  defined above and considered to be problem sha ll be reviewed and discussed by 

both  par t ies. 
 



MITSUBISHI  Confidential                 (28/32)              AA104XF12-CF1_02_01_First 

12. OTHER FEATURE 
 
(1) Environmenta l Rest r ict ion  /Law Compliance 

This LCD module complies with  RoHS*) direct ive. 
*) RoHS: Rest r ict ion  of the use of cer ta in  hazardous substances in  elect r ica l and elect ronic 

equipment  
(2) Safety Standard Author iza t ion  

UL1950 cer t ified  (UL File# E158720) 
(3) Warranty Per iod 

18 months a fter  sh ipment  from our  factory 
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13. HANDLING PRECAUTIONS FOR TFT-LCD MODULE 
 

P lease pay a t ten t ion  to the followings in  handling TFT-LCD products;  

 

(1) ASSEMBLY PRECAUTION 

 
a . P lease mount  the LCD module by using mount ing hole with  a  screw clamping torque less than  

0.5 Nm. Please do not  bend or  wrench the LCD module in  assembling. P lease do not  drop, bend 

or  twist  the LCD module in  handling. 

b. P lease design  display housing in  accordance with  the following guide lines. 

(a ) Housing case must  be designed carefu lly so as not  to put  st ress on  LCD and not  to wrench 

module. If customer  uses compression  mount ing, please eva lua te housing case with  LCD 

carefu lly to avoid image quality issue caused by mechanica l st ress.  

(b) Under  h igh  tempera ture environment , per formance and life t ime of LED may heavily 

shor ten . When you design  with  our  LCD product , please consider  radia t ing hea t  and 

vent ila t ion  for  good hea t  management .  

(c) Keep sufficien t  clearance between LCD module back sur face and housing when the LCD 

module is mounted. Approximately 1.0mm of the clearance in  the design  is recommended 

taking in to account  the tolerance of LCD module th ickness and mount ing st ructure height  on  

the housing. 

(d) When some par t s, such  as, FPC cable and fer r ite pla te, a re insta lled undernea th  the LCD 

module, st ill sufficien t  clearance is required, such as 0.5mm. This clearance is, especia lly, to 

be reconsidered when the addit iona l par t s a re implemented for  EMI countermeasure. 

(e) Design  the LED dr iver  loca t ion  and connector  posit ion  carefu lly so as not  to give st ress to 

LED backlight  cable and flexible ta il.  

(f) Keep sufficien t  clearance between LCD module and the others par t s, such  as inver ter  and 

speaker  so as not  to in ter fere the LCD module. Approximately 1.0 mm of the clearance in  the 

design  is recommended. 

(g) To avoid loca l eleva t ion/decrease of tempera ture, consider ing loca t ion  of hea t ing element , 

hea t  release, thermal design  should be done. 

c. P lease do not  push  or  scra tch  touch panel sur face with  anyth ing hard.  

d. Do not  use or  store the product  under  a  condit ion  where the product  will be exposed to water , 

organic solu t ion  or  acid. 

e. P lease wipe off touch  panel sur face with  absorbent  cot ton  or  soft  cloth  in  case of it  being soiled. 

f. Do not  make an  impact  on the edge of the cover  glass. 

g. P lease do not  take a  LCD module to pieces and reconst ruct  it . Resolving and reconst ruct ing 

modules may cause them not  to work well.  

h . P lease do not  touch  meta l frames with  bare hands and soiled gloves. A color  change of the meta l 

frames can  happen dur ing a  long preserva t ion  of soiled LCD modules. 

i. P lease handle meta l frame carefu lly because edge of meta l frame is very sharp. 
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j. P lease connect  the meta l frame of LCD module to GND in  order  to minimize the effect  of externa l 

noise and EMI.  

k. Be sure to connect  the cables and the connecters cor rect ly. 

 

 (2) OPERATING PRECAUTIONS  

 

a . P lease be sure to turn  off the power  supply before connect ing and disconnect ing signal input  

cable.  

b. P lease do not  change var iable resistance set t ings in  LCD module. They are adjusted to the most  

su itable va lue. If they are changed, it  might  happen LCD does not  sa t isfy the character ist ics 

specifica t ion .  

c. The in ter face signa l speed is very h igh . P lease pay a t ten t ion  to t ransmission  line design  and 

other  h igh  speed signa l precaut ions to sa t isfy signa l specifica t ion . 

d. Condensa t ion  might  happen on  the sur face and inside of LCD module in  case of sudden change 

of ambient  tempera ture.  

e. P lease pay a t ten t ion  not  to display the same pa t tern  for  very long t ime. Image st icking might  

happen on  LCD. Although image st icking may disappear  as the opera t ion  t ime proceeds, screen  

saver  funct ion  is recommended not  to cause image st icking.  

f. P lease obey the same safe instruct ions as ones being prepared for  ordinary elect ronic products. 

 

(3) PRECAUTIONS WITH ELECTROSTATICS 

 
a . This LCD module use CMOS-IC on circuit  board and TFT-LCD panel, and so it  is easy to be 

a ffected by elect rosta t ics. P lease be carefu l with  elect rosta t ics by the way of your  body 

connect ing to the ground and so on . 

b. P lease remove protect ion  film very slowly from the sur face of touch  panel to prevent  from 

elect rosta t ics occurrence. 

 

(4) STORAGE PRECAUTIONS 

 
LCD should be stored in  the room tempera ture environment  with  normal humidity. The LCD 

inventory should be processed by fir st -in  fir st -out  method. 

 

(5) SAFETY PRECAUTIONS 

 
a . When you waste damaged or  unnecessary LCDs, it  is recommended to crush  LCDs in to pieces 

and wash  them off with  solvents such  as acetone and ethanol, which  should la ter  be burned. 

b. If any liquid leaks out  of a  damaged glass cell and comes in  contact  with  the hands, wash  off 

thoroughly with  soap and water .  

c. Be sure to turn  off the power  supply when inser t ing or  disconnect ing the LED backlight  cable. 
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d. LED dr iver  should be designed carefu lly to limit  or  stop it s funct ion  when over  cur rent  is 

detected on  the LED.  

 

(6) OTHERS 

 

a . A st rong incident  light  in to LCD panel may cause deter iora t ion  to touch  panel, polar izer  film, 

color  filter , and other  mater ia ls, which  will degrade the qua lity and per formance of display. 

P lease do not  expose LCD module under  st rong Ult raviolet  rays for  a  long t ime. If using under  

direct  sunlight  condit ion , please test  the reliability and per formance completely. 

b. For  the packaging box handling, please see and obey with  the packaging specifica t ion  da tasheet . 
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14. REVISION STATUS 
Rev. Descr ipt ion  Date Prepared Checked 

Approved

First  F irst  Revision  Aug.20,’14 Y.Fujita  K.Ichikawa
T.Ikemoto
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1. PACKAGING BOX 
 

mater ia l:   ca rdboard 
const ruct ion :    See F ig.1 
max. packaging number : 10 pcs. 
dimension:   410(W) u�345(D) u�356(H) [mm]  (Tolerance is r15mm) 
mass(including 10 modules):  12.0 kg 
label:    Labels a re pu t  on  the box.(See F ig.2,3) 
 

 
 

 
 
 

 
F ig.1: Illust ra t ion  of packaging box st ructure 

 
 

RACK 

Outside box 

SIDE 

HOLDER 

BOTTOM 
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Box No.

Mass

Bar -code

Shipping No.
Bar -code

Packaging No.

Products name

Bar -code

Shipping No.
Bar -code

Shipping No.
Bar -code

 
             F ig.2: Label 1                      

             F ig.3: Label 2                     F ig.4: Sample of Label 2 
 
 
 

 

 
 

 
F ig.5: Loca t ion  of Labels 

 

Overseas sa les office 

Product  name 

Shipping No. 

Box No. 

MADE IN          

Bar -code 

Shipping da te 

 

AA104- 
ABC

Label 1 
Label 2 
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2. LOCATION OF LABEL ON THE PACKAGING BOX 
Labels a re pu t  on  the box.(See. F ig.5) 

 
3. PACKAGING FORM OF PRODUCT 

   (1) Each  of LCD modules is packed in  an t i-elect rosta t ic bag. (F ig.6) 
   (2) The packaging box conta ins 10 modules. (F ig.7) 
   (3) Upper  protector  is pu t  on  the products, and shu t  the box. (F ig.8) 
 

 

P roduct  inAnt i-elect rosta t ic bag
 

       F ig 6 

  

Anti-elect rosta t ic bag

  

      
F ig 7 

TFT-LCD module 

HOLDER 
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F ig 8 
 
 

4. CAUTIONS OF SHIPPING & STORAGE 
(1) Do not  tu rn  the packaging upside down while storage and t ranspor ta t ion . The boxes should 

not  be piled up more than  7. 
(2) Packaging box and inner  case for  LCDs a re made of cardboard. So please pay a t ten t ion  not  

to get  them wet . (Such  like keeping them in  h igh  humidity or  wet  place can  occur  get t ing 
them wet .) 

(3) Keep off from direct  sun ligh t  exposure. P lease store under  room tempera ture & low 
humidity in  or igina l packaging condit ion  when  they were sh ipped. 

(4) Packaging box and inner  case for  LCD are designed to protect  the LCDs from the damage 
or  scra tch ing dur ing t ranspor ta t ion . P lease do not  open  except  picking LCDs up from the 
box. 

(5) P lease handle packaging box with  care not  to give them sudden  shock and vibra t ions. And 
a lso please do not  th row them up. 

(6) Keep other  cau t ions descr ibed in  handling manual. 
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5. REVISION STATUS 

Rev. Descr ipt ion  Date Prepared Checked 
Approved 

A First  Revision  J u l.9,’14 Y.Fujita  K.Ich ikawa
T.Ikemoto
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Products Number  Labeling Forms 
 
 
 
 
 
 

 
 

MITSUBISHI ELECTRIC Corp. 
 

 
 
 
 
 
 

Date: May.19,’08 
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  Products number  label is const ructed as below; 

(1)  

(2) AA057VF02     (3) A 

(4) 60100001L      (5) ABC1234567890 

(6)  

 

 

Ba r-code 

E158720
(7) 

MADE IN JAPAN 
(8) 

E xample of P roduct s Number  Label 

   MITSUBISHI ELECTRIC 
 

 
 

(1) Brand Name, Symbol 
 

(2) Products Name 

 

(3) Classificat ion  for  In ternal Use 

Blank or  Alphabet  or  Number  or  Symbol  etc. 

ex.1: A    ex.2: ∗ 

 
(4) Date Code（Ser ia l Number , Factory Sign） 

     □ □ □ □ □ □ □ □ □  
    1 2 3 4 5 6 7 8 9  
                                  Factory Sign  (on  the Module Test  Process) 
                                  Ser ia l Number  on  Every Product ion  Week 
                                  (00001 ∼ 99999) 
                                  Product ion  Week Number  (01∼) 
                                  Product ion  Year  Number   
                                  （Last  1 Digit  of AD Year  Number） 

 
        

(5) Product ion  Key Number  (13 Digit s) 

(ID Number  for  Product ion  Cont rol) 
 
(6) Bar -code (Date Code) 

Bar -code Line for  computer  r eading Date Code ment ioned as above. 
 

   (7) UL File No. 

 
 
(8) Product ion  Country 
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