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1. General Specifications

5.0” is a color active matrix thin film transistor (TFT) TN liquid crystal di splay (LCD) that uses
amorphous silicon TFT as a switching device. It is composed of a TFT LCD panel, Driver IC, FPC
and Backlight.

NO. ltem Specification Remark
1 | Panel Size 5.0 inch(Diagonal)
2 | Driver Method a-Si TFT active matrix
3 | Display Color 16.7M
4 | Display Mode Normally White
Viewing Direction 12 o’clock
° Gray Scale Inversion Direction | 6 o’clock
6 | Resolution 800 x 3(RGB)x 480
7 | Active Area 108(W) x 64.8(H) mm
8 | Dot Pitch 0.135(W) x 0.135 (H) mm
9 | Pixel Arrangement RGB - stripe
10 | Module Size 120.8(W) x 75.9(H) x 2.85(D) mm
11 | Interface TTL RGB-24bit parallel interface
12 | Driving IC ILI6122+1L15960
13 | Luminance 280(TYP) cd/mz
14 | Backlight White LED
15 | Weight TBD g

Note 1: Color tune is slightly changed by temperature and driving voltage.
Note 2: LCM weight tolerance: +5%

©AIl Rights Reserved 419 Rev.B
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2. Pin Assignment

No. Symbol Function Remarks
1 LED_K Power for LED backlight(Cathode)
2 LED_A Power for LED backlight(anode)
3 GND Power Ground
4 VDD Power for Digital Circuit
5~12 RO~R7 Red data
13~20 GO0~G7 Green data
21~28 BO~B7 Blue data
29 GND Power Ground
30 DCLK Pixel clock
31 DISP Display on/off
32 HSYNC Horizontal Sync input
33 VSYNC Vertical Sync input
34 DE Data input enable
35 NC No connection
36 GND Power Ground
37 XR Right electrode-differential analog
38 YD Bottom electrode-differential analog When this PIN
not used,please
39 XL Left electrode-differential analog leave it open
40 YU Top electrode-differential analog
©All Rights Reserved 5/19 Rev.B
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3. Operation Specifications

3.1. Absolute Maximum Ratings
Voltage (AGND=GND=0V, Ta = 257C)
Values :
ltem Symbol : Unit | Remark
Min. Max.
Power Voltage VDD -0.3 4.5 V
Operating Temperature Top -10 60 C
Storage Temperature Tst -20 70 C

Note: The absolute maximum rating values of this product are not allowed to be exceeded at any times.
Should a module be used with any of the absolute maximum ratings case, the module may be permanently

destroyed.
3.1.1. Typical Operation Range
Values :
ltem Symbol Unit
Min. Typ. Max.
Power Voltage VDD 3.0 3.3 3.6 V
Input logic high voltage VIH 0.7VobD - VDD
Input logic low voltage ViL 0 - 0.3VbD v
3.1.2. Current Consumption
Values
ltem Symbol Unit Remark
Min. | Typ. | Max.
Current for Driver IGH 110 130 mA VDD=3.3V
6/19 Rev.B
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3.1.3. Backlight Driving Conditions

Parameter Symbol | Min. Typ. | Max. | Unit | Remark
Supply Vogggﬁig‘;‘t"’h'te LED\ v | 174 [ 192 | 21 | v | esop
Current for LED backlight IL 30 40 50 MA | 20mA/LED
Power dissipation Pd - 768 - mW 12LED
Luminance (on the
module surface,BM-7) 230 | 280 - | cd/m?
LED life time - 30000 - - Hr
PINK) &~ & w o wailwe o PINA)
FEL i e P ]

(If=40mA. Vf=17. 4-21V)

©AIl Rights Reserved 7719
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3.2. Power Sequence

To prevent the device damage from latch up, the power ON/OFF sequence shown below must be followed.
Power ON: VDD, DGND- VDDA, AGND - V1 to V14
Power OFF: V1 to V14 - VDDA, AGND- VDD, DGND

In order to prevent ILIG122 from power ON reset fail, the rising time (tz05) of the digital power supply

VDD should be maintained within given specifications. The power ON/OFF timing sequence is illustrated as

below:

VDD

VDDA

RSTBE

STBYB

VSD

Source:
Output

BLKEN
(Output)

16ms
Power ON Sequence » Power OFF Sequence
/
!
TrOR=20ms,
/
g traT-1 0us
] toELav=1ue
12 3 4 5 &6 7 8 0/10| 11 12 13 12 314 586 7
< 4VSD o e 3VSD,le 4VSD
\/ :,r i I".
ath | Mormal Display 00h | IFh
'l ]
Enable Disable

1OVSD

Note: For prevent anormal operation, trst must be longer than 10us during Power ON sequence.

©AIl Rights Reserved
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3.3. Timing Characteristics

3.3.1. AC Electrical Characteristics

Parameter Symbol in iﬁc E" Unit Conditions
VDD Power ON slew rate tpon -- - 20 ms |0V ~0.9VDD
RSTB pulse width thsT 10 - - us |CLKIN=50MHz
CLKIN cycle time tepy 20 - - ns
CLKIN pulse duty tow 40 50 60 %o
VSD setup time tyst 8 - - ns
VSD hold time tyup a8 - - ns
HSD setup time tust a - - ns
HSD hold time fymp 2] - - ns
Data setup time ipst 2] - - ns [DO[7:0], D1[7:0], D2[7:0] to CLKIN
Data hold time fpun 8 - - ns [DO[7:0], D1[7:0], D2[7:0] to CLKIN
DE setup time fesT 8 - - ns
DE hold time tenn 8 — - ns
Output stable time tsst - - 6 us ::?_f 1t§ U%?:Toéiqg{}e}tt{;loltage.
CLKIN frequency fork -- 40 50 MHz |VDD=3.0 ~ 3.6V
CLKIN cycle time toik 20 25 - ns
CLKIN pulse duty towu 40 50 60 Yo Tek
Time from HSD to Source output tuzo -- 20 — | CLKIN
Time from HSD o LD tun -- 20 — | CLKIN [Note (2}
Time from HSD to STV tusTy -- 2 — |CLKIN
Time from HSD to CKV tucky -- 20 - | CLKIN
Time from HSD to OEV tuoey -- 4 - | CLKIN
LD pulse width twio -- 10 - | CLKIN |Note (2}
CKV pulse width tweoky -- 66 - | CLKIN
OEV pulse width twoey -- 74 - |CLKIN

Note: (1) VDD=3.0 ~ 3.6V, VDDA=6.5-13.5V, DGND=AGND=0V, Ta=-20~+85"

{2) The contents of the data register are transferred to the latch circuit at the rising edge of LD. Then the
gray scale voltage is oulput from the device at the falling edge of LD.

{3) Output loading condition :

Measurerpent point

Output E—ﬂ-‘u!.’— — *fq_

©AIl Rights Reserved 919 Rev.B
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3.3.2. Input Clock and Date Timing Diagram:

DE Mode (MODE="1")

DEN /
| tesT ;
bCPH I
o 7 - e
CLKIN 7R {7 7R 700
xf /_\;/ I 2 Last

(CLKPOL="1) TN aom,
PSR |
0% s N A \ /]
Dx[7:0] { istdataiy 2nd data ) Y ! ><Last data>
mﬂ: ..._.-w:f.j_ /\ ’_’;;,- .fl\ E
“tosT toHD

SYNC Mode (MODE="0")
dee &
CLKIN  \ N F70% /_\_/ T /_\_/f
(CLKPOL="1") \x_/ \_/ \ \\_/
: > tusT . tvHD Y
VSD '\1"—30% 3[!'%—/7
| sD | & : f——=
HSD | a
- 3:1%4- + 30% -'Ii-sr:% i
tHST—] .
' tH 2
Source Output timing Diagram (Cascade)
A /
HSD \x. m,/ p m%/ \ 2%, /
 tHS0 o S5 € 1HS0 o 50% <« FS0 o
Source Output )< 3( <
‘T Tl

Rev.B
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3.3.3. Timing

H Pu

se Width{tHrw)
il

HSD

DE

cuen [|[I]] I

Do[7:0] | |
D1[7:0] | |

D2[7:0] | |

H. Back Porch (txer)

g :RIR!RtRI

\
I
! gl_l_n_."._.'._IQI_I_.._.'

J'RIIRIRIRIR

TB?BIB{B

\/ .'_"_"_.'_nﬁ.._‘—n—v——‘.
IGIGIG#G(GJGJGIGIGEG
Y| |’_”_"_|:'|:|:’_"_'_I|:|
' IBIBHBﬂBj

Il_ll_ll_n_'._.'._IQI_I_.._.'

___________

___________

Active Area (tHD)

_________ R:mR:RlRIR:Rt 8
_________ xGﬁmG:GaG:G:GtG -
......... BJBIBIBIBIB!EN Bl |

H. Front Porch (tHFe) |

Totale Area (tH)

Typ.

Horizontal Input Timing
Parameter Symbol S valie Unit

Horizontal display area tup - 800 -- CLKIN
CLKIN frequency folk - 33.3 50 MHz
1 Horizontal line period ty 862 | 1056 | 1200 | CLKIN
Min. -- 1 -- CLKIN
HSD pulse
- c'j’th Typ. | twew | - | - | - | CLKIN
Max. -- 40 -- CLKIN
HSDback | quNG | e | 46 | 46 | 46 | CLKIN
porch
HSDfront 1 oune | 4 | 16 | 210 | 354 | CLKIN
porch
©AIl Rights Reserved 11/19 Rev.B
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Active Area (tvn)

************ TV

V.!Front Porch (1_\:FD)

—> tvpw <
VSD
HSD Hﬂm W
> L
‘V. Rack Porch (tvep) -

Totale Area (tv)

3
B

Vertical Input Timing
Value ;
Parameter Symbol . Unit
Min. | Typ. | Max.

Vertical display area tvp 480 -- HSD
VSD period time ty 510 | 525 | 650 HSD
VSD pulse width tvpw 1 -- 20 HSD
VSD back porch tvep 23 23 23 HSD
VSD front porch tvep 7 22 147 HSD

SPI Timing
TSJ1 THD2
i@@ » @@T_/W X s X e X mXo )Xot XX X X X
scL k_; \/ ‘._.{ ,_ avavw _*_ YAYAYAVYAYAYAYAVAY R YAYAY
?’rEZi Tc:hé'Fc‘EJ
Parameter Symbol Niin ?.i’;c Mo Unit Conditions
SCL period Tek 60 -- -- ns
SCL high width Teky 30 ns
SCL low width Texe 30 ns
Data setup time Tsui 12 ns
Data hold time Tuot 12 ns
CSX to SCL setup time Tes 20 ns
CSX to SDA hold time Tce 20 ns
CSX high pulse width Tep 50 ns
©AIl Rights Reserved 12/19 Rev.B
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4. Optical Specifications

ltem Symbol | Condition | Min. Typ. Max. | Unit | Note
oT 30 40 -
6B 40 50 -
Viewing Angle CR=10 degree 3
oL 40 50 -
BR 40 50 -
Contrast Ratio CR ©=0° 400 500 - - 4
Color saturation NTSC CIE 1931 - 49 - %
Response Time Ton+ Toff 25C - 25 50 ms 5
X 0.280
White -0.03 +0.03
Y 0.310
X 0.535
Red
Y 0.302
Chromaticity LCM - 1
X 0.317
Green -0.03 +0.03
Y 0.608
X 0.143
Blue
Y 0.088
Luminance (center) L 230 280 - cd/m? 1
Luminance Uniformity AL 75 80 - % 1.2

Note: The parameter is slightly changed by temperature, driving voltage and materiel
Note 1: The data aresmeasured after LEDs are turned on for 5 minutes. LCM displays full white. The brightness is

the average value of 9 measured spots. Measurement equipment BM-7 (®8mm)

Measuring condition:

- | Measuring'surroundings: Dark room.

-~ Measuring temperature: Ta=25C.

= Adjust operating voltage to get optimum contrast at the center of the display.
The measured value is more than 5 minutes at the center point of the LCD panel, and the backlight is turned

on at the same time.

©AIl Rights Reserved
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Photo detector

Maormal line
L J g=gp=0"

12 o'clock direction

Oy =00"
500mm .
-
s
P

/f |
Fd
«
z / - .
6,=90" y / ——
&
. Active Area
: o /
LC

| % D Panal

.

Fd
@ =00
G o'clock direction
Note 2: The luminance uniformity is calculated by using following formula.
4Bp = Bp (Min.) / Bp (Max.)x100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots
Bp (Min.) = Minimum brightness in 9 measured spots:
W
Wi wi w3 Active area

o

L/6

D ©) ©,

L3

L3

Note 3: The definition of viewing angle:
Refer to the graph below marked by 6 and ®

©AIl Rights Reserved 14/19 Rev.B
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SAT INTERNATIONAL CO.,LTD.

Up (12:00)
@»=90° -
6‘—00 @ =0° V
% i __’““"-\9 :S/
\\. ™~
& \ \
W
N : . \ /.
N\ &%\ \ 4
N A RN
Left (9:00) \ NS | B\ x Right (3:00)
$=180° \\ \ Cel s
A\ \ \
N \ \_\
N \ A
Wy b )
! - : A
N ————— ]
\
i
LY
\
A
Down (6:00)
@»=270°

Note 4: Definition of contrast ratio
Contrast measurements shall be made at viewing angle of ©= 0 and at/'the center of the LCD surface.
Luminance shall be measured with all pixels in the view field set first to white, thento the dark (black) state.

CR — Luminance when displaying a white raster

Luminance when displaying a black raster

Note 5: Definition of Response time
The output signals of photo detector are measured when the input signals are changed from “white” to

“black”(Tf) and from “black” to “white”(Tr), respectively. The response time is defined as the time interval
between the 10% and 90% of amplitudes. Refer to figure as below.
F 3
White White
100%
goﬁ/b . \ 8 A A R e e o
Optical
Response
Black
10% | e N o
: <
o 2 .
T Te
©AIl Rights Reserved 15/19 Rev.B
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5. Reliability Test Items

ltem Test Conditions Remark
High Temperature Storage Ta=60"C; 120Hrs Note1 ,Note4
Low Temperature Storage Ta=-20°C; 120Hrs Note1, Note4
High Temperature Operation Ts=55°C; 120Hrs Note2 Note4
Low Temperature Operation Ts=-10"C; 120Hrs Note4

Operation at High Temperature +50°C,90%RH; 120Hrs (no

Note4
and Humidity condensation) o

o . . : Start with cold
Thermal Shock -10°C/30min~+55°C/30mi 10K temperature and end with

total 100 cycleS high temperature

Height 60cmAcorner ,
3edges , 6Gsurfaces

150pF/330Q,
Contact:+ 2KV, Air:+ 4KV

Package Drop Test

Elector Static Discharge Human Body Mode

Image Sticking 25C ; 2hrs Noteb

Note1: Ta is the ambient temperature of samples.

Note2: Ts is the temperature of panel’s surfaces.

Note3: In the standard condition, there shall be no practical problem that may affect the display function.
After the reliability test, thewproduct only guarantees operation, but don’t guarantee all of the cosmetic
specification.

Note4: before cosmetic and function test, the product must have enough recovery time, at least 2 hours at
room temperature.

Note5: Condition of image sticking test :25°C £2 °C, Operation with test pattern sustained for 2hrs,then
change to gray pattern.immediately. After 5 min’s, the Mura must be disappeared completely.

(&) Test Pattem (chess board P attern ) (b1 Gray Pattern

©AIl Rights Reserved 16/19 Rev.B
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7. Package Drawing
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8. Numbering System

|

I

.

A B C D E F G H I J M
NO. Definition Specifications
A | Company code SAT INTERNATIONAL CO.LTD.
Display monitor opposite Unit - inch
B ! ) (size<10inch:take two integers; size>=10inch:takes three
angle line size .
integers)
¢ | Lcp Brands AU-AUO; CP-CPT; IV-IVO; TM-TIANMA; HS-HSD;
CM-CMO; BO-BOE; AT--INNOLUX;
D | Interface PIN Number Arabic numerals from 01 to 99
A--Alternated Video Signal;
D--Data Video Signal;
E | LCD Type H--High Definition :
[--IPS
Backlight LED Number Arabic’numerals from 01 to 99
G | Backlight Color Are Include R14{ R2. YO. Y1. B1. B2;
Structure Size Include‘module length and width size
T.TTL
| | Interface Mode L:LVDS
M:MIPI
J | FPC Length It represents_the length of FPC with three figures, divided into
long rows ,middle rows and short rows
Z : represent narrow viewing angle
K .| View Angles K : represent wide viewing angle
| : represent all viewing angle
D: DE mode
: V: VSD mode
L | Operating  Mode F: Inverting mode
N: No mode requirements
1. NULL;
M | Suffix 2. TP/CTP-- Touch panel;

3. other--Insignificance

©AIl Rights Reserved
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