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1. GENERAL DESCRIPTION
1.1 DESCRIPTION

HO70BWS4011K065
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

is a color active matrix thin film transistor (TFT) TN liquid crystal

display (LCD) that uses amorphous silicon TFT as a switching device. It is composed of a TFT

LCD panel, Driver IC ,FPC and Backlight.

1.2 FEATURES:

No. Item Specification Unit
1 Panel Size 7” inch
2 Number of Pixels 1024xRGB (3) x600 pixels
3 Active Area 154.21(H)x85.92(V) mm
4 Pixel Pitch 0.1506(H)x0.1432(V) mm
5 Outline Dimension 164.9 (W)x100(H)x5.6(D) mm
6 Number of Colors 16.7M
7 Display Mode Normally Black
8 Viewing Direction ALL
9 Display Format RGB vertical stripe
10 Luminance (cd/m"2) 1000 (TYP.) nit
11 Contrast Ratio 800(TYP.)

12 Surface Treatment Anti-Glare

13 Interface LVDS

14 Backlight White LED

15 | Operation Temperature -20~-70 T
16 Storage Temperature -30~-80 T

2. MECHANICAL SPECIFICATION
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LCM NOTES: ;
1. DISPLAY TYPE: 7.0 INCH TFT /BLACK e
2. BACKLIGHT: 24 CHIP WHITE LED, IN PARALLEL R
3. OPERATING TEMP: -20° C"+70° C . %
~ LVDS Interface = 0 W IR
4. STORAGE TEMP: -30° ¢™+80° ¢ T — Oy BlTEERIEIERS
5. RESOLUTION: 1024RGBx600 FPC Connector MODEL NAME PART NO.
6. LCD IC: TBD TN TFT Display Nodule HO70BWS401 1K06E
7. Luminous instensity(9 AVG) :Module:900cd/m2 (MIN. ), 1000cd/m2 (TYP. ) 2T 83 VIEWING DN K- 40 T%S oF 1
8. Uniformity:75%(Min) BICKLIGHT CLICULT DLAGAL: DIRECTION ALL CHKD TOLERANCE UNLESS
9. ”( )”reference dimension. ” * “critical dimension : — Gray Scale ! SPECIFIED _ 0.
) FREE PROJECTION o UNIT SCALE
10. RoHS Compliant DIRECTION 3RO ANGLE G5 mm 7 1:1
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3. PIN DESCRIPTION
FH195C-405-0.55H (05)
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

Pin No. Symbol Type Function
1 VCOM P Common voltage
2 VDD P Digital power
3 VDD Digital power
4 NC Not connect
Global reset pin. Active low to enter reset state.
5 REST | Suggest to connecting with an RC reset circuit for
stability.Normally pull high. (R=10K(2 » C=0.1pF)
Standby n’w,oge, normally pull'high
6 >TBYB ! STBYB=”0’§,-|;?;?ng loh?r(:)rlTsaéuorlzngﬂegr will turn
off, all output are high-Z
GND P Ground
RXINO- I Negative LVDS differential data inputs
RXINO+ I Positive LVDS differential data inputs
10 GND P Ground
11 RXIN1- I Negative LVDS differential data inputs
12 RXINT+ I Positive LVDS differential data inputs
13 GND P Ground
14 RXIN2- I Negative LVDS differential data inputs
15 RXIN2+ I Positive LVDS differential data inputs
16 GND P Ground
17 RXCLKIN- I Negative LVDS differential clock inputs
18 RXCLKIN+ I Positive LVDS differential clock inputs
19 GND P Ground
20 RXIN3- I Negative LVDS differential data inputs
21 RXIN3+ I Positive LVDS differential data inputs
22 GND P Ground
23 NC Not connect
24 NC Not connect
25 GND P Ground
26 NC Not connect
27 DIMO/NC 0] Backlight CABC controller signal output
w | swe | O e s
29 AVDD P Power for Analog Circuit
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

30 GND P Ground

31 LED- P LED Cathode

32 LED- P LED Cathode

33 L/R I Horizontal inversion

34 u/D I Vertical inversion

35 VGL P Negative power for TFT

36 CABCEN1/NC P Backlight control signal Note 2
37 CABCENO/NC P Backlight control signal Note 2
38 VGH P Positive power for TFT

39 LED+ P LED Anode

40 LED+ P LED Anode

| ©input, O : output , P : Power

[ Note]

*1) : When L/R="0", set right to left scan dirction
When L/R="1", set left to right scan dirction
When U/D="0", set top to bottom scan dirction
When U/D="1", set bottom to top scan dirction

Note 2: CABC H/W enable pin,Normally pull low.
When CABC_EN=00,CABC OFF .(Default mode)
When CABC_EN=01, Use interface image.

When CABC_EN=10, Still Picture.
When CABC_EN=11, Moving image\
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4. ELECTRICAL CHARACTERISTICS
4.1 ABSOLUTE MAXIMUM RATINGS
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Xunrui photoelectric technology

(shenzhen) CO,.LTD.

Item Symbol Min. Max. Unit Conditions
Digital Supply Voltage VDD -0.5 3.96 \'
TFT Gate on voltage VGH -0.3 40 \'
TFT Gate off voltage VGL -20 0.3 \'
Analog power supply AVDD 0.5 15 Vv
voltage )
4.2 TFT LCD MoDULE
4.2.1 Operating Conditions
Parameter Symbol Min. | Typ. Max. Unit Conditions
Digital Supply Voltage VDD 3.0 3.3 3.6 \'
TFT Gate on voltage VGH 17 18 19 \'
TFT Gate off voltage VGL -7 -6 -5 \'
TFT Common electrode VCOM 3.1 3.3 Vv
voltage
Analog power supply AVDD 6.5 9.6 13.5 Vv
voltage ) ) )
4.3 Current Consumption
Item Symbol Condition Values Unit | Remark
Min. | Typ. | Max.
Gate on power IVGH VGH =18 V 05 | 1 | ma
urrent
Gate off power IVGL VGL= -6V 1 2 | mA
current
Digital power VDD VDD = 3.3V 15 | 30 | maA
current
Analog power IAVDD |  AVDD =9.6V 3B | 45 | maA
current

Notes :
1. VGH is TFT Gate operating voltage.

2. VGL is TFT Gate operating voltage. The low voltage level of VGL signal must be

fluctuates with same phase as Vcom.

3. Vcom must be adjusted to optimize display quality, as Crosstalk and Contrast Ratio etc..
4. The value is just the reference value. The customer can optimize the setting value by the

different D-IC.
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Xunrui photoelectric technology (shenzhen) CO,.LTD.
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4.4PoweR ON/OFF SEQUENCE
To prevent the device damage from latch up, the power on/off sequence shown

below must be followed.
Power on: VDD, GND — AVDD, AGND — V1 to V14
Power off: V1 to V14 — AVDD, AGND— VDD, GND

VDD _QE?{
N LARRRRR AR AR RRR RO
ver T‘_i"r_ vl o ¢ ¢ v ¥l ¥l ¢
S
AVDD_/—
VGL N |
/__/'
\fconmn_/r GND ' /

Power on timing sequence
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VDD

STBYB

DCLK

HSYNC

WSYNC

AVDD

AVDDL

AGNDH

VGL

VGH

VCOMOD

Source
output

Gate

DiMo
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

I 1 I I | | | 1
| 1 | | | | | 1
I 1 I I I | 1
I 1 I I |
I 1 I I
I 1 I I I 1
| 1 | 1 | 1 | 1
| 1 | | | 1
| 1 | | | 1 | I
| 1 | | | 1
| 1 | | | | | 1
1 | | | | | 1
| 1 | | | | | 1
:SPI commapd for : : ! ! ! : :
fenweer off (sthndby) 1 [l | [l 1 1 1
l 1 I I I I I 1
1 | | | | | 1

I
|
s !
W SPI Fermit % V
A
T T
H

SmP%mﬂ /Cgf?‘ Aé%g? fé%g27'4za

777

2 0 0

IQUSH

]

o«

]

e

1 | | | | |
L | | | | |
I I | | | |
1 | | | | |
| 1 | | | | |
| 1 | | | 1 |
I L I L |
| 1 | 1 | 1 1
| 1 | 1 | 1 1
| 1 1 1 1 I 1
| 1 1 1 1 1
I 1 L L L | 1
| 1 | | | | 1
| 1 | | | | | 1
| 1 | | | | L L
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | I I
| 1 | | | | | 1
| 1 | | | | | 1
T T T T I 1
| 1 | | | | | 1
u T T T T 1
| 1 1 1 1 1
| 1 1 1 1 1 1
| 1 | | | |
| 1 | | | 1 |
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | | 1
| 1 | | | | | 1
T T T T 1 1
| 1 | | | 1 | 1
| 1 i ] i :\\ GHND | 1
| 1 | 1 | 1 T T
| 1 | | | | | 1
. A 1 1
1 1
| NORMAL oo oa Low level GND I 1
| NORMAL |
| NORMAL |

Power off timing sequence

Note: Low level=3FH, when NBW=L (Normally white)
Low level=00H, when NBW=H (Normally black
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4.5 BACK LIGHT UNIT
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

Ta=25C
Item Symbol Min. Typ. Max. Unit Remark
LED current ILED 180 mA 27LEDS
IF=540mA
Forward voltage VF 21.6 24 23.2 \' 27LEDS
Reverse current IR 50 HA VR=3V,1LED
Power dissipation Pd 4320 mW 27LEDS
Peak forward current IFP 60 mA 1LED
Reverse Voltage VR 3 \'% 1LED

4.5.1Internal Circuit Diagram

EENH RS

2477 8H3IHF

BACKLIGHT CIRCUIT DIAGRAM:
VF=21. 6V 23. 2V)

(If=180mA ,
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5.INPUT SIGNAL TIMING

5.1AC ELECTRICAL CHARACTERISTICS
5.1. 1. LVDS mode AC electrical characteristics

Xunrui

iRlliirh RN ER S BRI/ IR A S]

photoelectric technology (shenzhen) CO,.LTD.

Parameter Symbol Min Typ Max Unit Condition
Clock frequency RxFCLK 40.8 51.2 67 .2 MH=z
Input data skew [VID|=400mV
marain TRSKM 500 - - ps RxVCM=1.2V
g RxFCLK=51.2MHz
] ] 47
Clock high time TLVCH - (7*RXFCLK) ns
) 3/
Clock low time TLWCL (7*RxFCLK) ns
PLL wake-up time TenPLL 150 us
- 1Ryreix >
PINC >'< >< ><
NINC Previous Cycle -l 1Cycle -
3V

VDD i
i
]
]

TenPLL

-

X

X

KA X

Internal Clock

[T

1/Ryerk

L

Ideal TX Pdlse Position

Trskm - Receiver strobe margin
Rsros - Receiver strobe position
Taw : Strobe width (Internal data sampling window)

CLK T T T T T T
DATA % F e B — | ] — — —
!
| | !
Rspos‘(mn) - I 1 ( \\ 1 |
Raposiiman ,—,: : I AN | |
spos2(min) e | ," | \\ : l
R l Hl| \
spos2(max) h T A : !
/ ~ |
Rspos?(rr'm: :- L \\ ] |
Rapostiman Le / S I
) Ideal Strobe Position N !
{ vy | b
I T |
' ]
Trswu Tow : Taskm
/\ ' /\
I L |
| Repos(min) — !4— Regosimax) 1

Ideal TX Pulse Position

LVDS figure
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5.1. 2

LVDS mode DC electrical characteristics

Parameter Symbol Min SprEpn- Max Unit Condition
Differential input high ) )
Threshold voltage R +0.1 v Ruyew=1.2V
Differential input low
threshold voltage Rum -0.1 ] ) v
Input voltage range q o VDD-1.2+ v
(singled-end) HVIN ) [Vigli2 )
Differential input common B Viol/2 ) VDD-1.2 v )
Mode voltage auem o '
Ditferential input voltage | Vio | 0.2 - 0.6 \ -
Differential input leakage
Current prxhg -10 - +10 HA -
£/DS Digital Operating Iddivds - 15 a0 mA | Felk=65MHz, VDD=3.3V
urrent
LVDS Digital Stand-by Clock & all Functions are
Current Istivds - 10 50 pA stopped

Table 9.3: LVDS mode DC electrical characteristics

-

Single-end Signals
PIND-MIND=-|Vio|<Rxyn="LOW"

NINDx

Hx\-t,v _ﬁ ______
PINDx

Differential Singals

|
-

GND

PINDx-MNINDx

W —fp—m——————_— e ———

| Ditterential Input Voltage
‘*R“ -------- Vel
- . J

Figure 9.1: Single-end signals
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5.2DATA INPUT FORMAT
LVDS mode data input format

iRllirhalIsS BRI/ BER Sl

Xunrui photoelectric technology (shenzhen) CO,.LTD.

PING \ /
NING / \
|Nm<RD- GD><R5><R4><R3><R2><R1><RG Gﬂ>
|ND1<G1 B1><Bﬁ><GSXG4><G&><GQ><G1\“~,/B1>
|N02<EZ DE><VS><HS><E5><E4><EB><E2 iDE>
6-bit LVDS input

PINC /

\

/ A
NINC \
INDO < DY@ >< % >< J >< R / v R yi RO i>
IND1 < Gl B1 >< BO >< Gﬁ:) >< G4 H>< G3 >< G2 >< G1 B1 >
IND2 < B2 DE >< Vs >< HS >< BS >< B4 >< B3 >< B2 OE >
- < . >< XTV' : Xﬁdxéx . >< o >< >

8-bit LVDS Input
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5.3 POWER SEQUENCE

Power Supply v

Signal o

T4
—» <
To—
Active Signal r * Hi-Z
T5 T6
>

Back Light Power i

Notes:

® 05ms < T1< 10ms
® Oms <72
® Oms =T3
® 0ms = T4< 10ms
® 100ms < T5
@® 100ms < T6

1. When the power supply VDD is OV, keep the level of input signals on
the low or keep high impedance.

2. Do not keep the interface signal high impedance when power is on.
Back Light must be turn on after power for logic and interface signal

are valid.

iRllirhalis S BRI/ ER Sl

Xunrui photoelectric technology (shenzhen) CO,.LTD
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Xunrui photoelectric technology (shenzhen) CO,.LTD.
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6. OPTICAL CHARACTERISTICS

Ta=25"C+2
Item Symbol | Condition | Min. | Typ. | Max. Unit Note
Contrast Ratio CR ©=0° | 600 | 800 Notef
Note4
Note1
Luminance YL 900 1000 - cd/m2 | Noteé6
Note7
Luminance Uniformity IV-M 75 80 %
Response Time Ta= 25C Note1
(Rising + Falling) Tr 0=0° S 30 ] A0 M Note3
Left S} 80 85 - degree
o Right S} 80 85 - degree
Viewing
Angle range CR>10 Note2
Up ) 80 85 - degree
Down ) 80 85 - degree
X 0.249 | 0.279 | 0.309
White
y 0.275 | 0.305 | 0.335
X 0.585 | 0.615 | 0.645
Red
Color Note1
Chromaticity y 0.290 ] 0.320 | 0.350 Note5
(CIE1931) X 0.266 | 0.296 | 0.326 Note/
Green
y 0.539 | 0.569 | 0.599
X 0.112 | 0.142 | 0.172
Blue
y 0.144 | 0.174 | 0.204
NTSC 45 50 %

Note1: Definition of optical measurement system
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S00mm

Xunrui photoelectric technology
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(shenzhen) CO,.LTD.

Photo detector

-

Normal line
G=g=0"

12 o'clock direction
@y =090

ra
-
r
. //
B-=90"

&
&

.~ Active Area%
LCD Panal

@ =90°
B o'clock direction

Note2: Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE (ergo-80).

Normal line »=90°
0-a-0° 12 o'clock direction
1
/
oL / |/
Br ; OR}.
iy s
Y
®=180° | ®=0°
‘ eB/ 7 Active Area
W/
/
/
¢=/270°

6 o'clock direction

Note3: Definition of Response time

The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (TON) is the time between photo detector
output intensity changed from 10% to 90%. And fall time (TOFF) is the time between
photo detector output intensity changed from 90% to 10%.

White (TFT OFF)

Black (TFT ON]/

(Relative value)

Photo detector output

TorF

Fig. 6-3 Definition of response time
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Xunrui photoelectric technology (shenzhen) CO,.LTD.
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Note4: Definition of contrast ratio

Luminance measured when LCD on the Whitestate

Contrast ratio(CR)=

Luminance measured when LCD on the Blackstate

“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.
Vwhite: To be determined Vblack: To be determined.
Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Noteé6: All input terminals LCD panel must be ground while measuring the center area of the
panel. The LED driving condition is IL=180mA.
Note7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas.Every measuring point is placed at the
center of each measuring area.
Luminance Uniformity (U) = Lmin/ Lmax
L----Active area length, W---- Active area width

L
w0 - - - =
= LB L/3 L/3
T B
] N 'I/:_ :I (_)
2]
<
1 N ' 'S
= | ./ \ 'x_)
o
=
! N Yy 'S )
S A M

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
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@ >

7 .RELIABILITY TEST ITEMS
7.1 TEMPERATURE AND HUMIDITY

Test Item Test Condition Remark
. o IEC60068-2-1 : 2007
High Temperature Storage Ta=80°C; 48hrs GB2423.2-2008
Low Temperature Storage Ta=-30°C; 48hrs |EC§§§2221-12.O§;307
High Temperature Operation Ta=70°C; 48Hrs IECGé)ggng;’ZSZ:OCZ)(S)O7
Low Temperature Operation Ta=-20°C; 48hrs IECGG)SSL?ZS;’Z; Tzzgcz)(g)m
High Temperature High Ta=60"C > 90%RH - IEC60068-2-78 : 2001
Humidity Operation 48Hrs(no condensation) GB/T2423.3-2006
. . Start with cold temperature -
Thermal Shock 20C (0/'522); ZPGSC(O'Sh) End with high temperature >
y IEC60068-2-14:1984,GB2423.22-2002
Image Sticking 25C ; 4hrs Note1

Note1:Condition of image sticking test :25C+2°C
Operation with test pattern sustained for 2hrs,then change to gray pattern
immediately.after5 mins,themura must be disappeared completely

N
|
(&) Ted Pattem (chess board P attern ) (b Gray Pattern
7.2 VIBRATION&SHOCK
Test item Conditions Remark
Packing Shock 980m/s2,6ms, +x,y,z 3times for IEC60068-2-27 : 1987
(non-operation) direction GB/T2423.5-1995
Packing Frequency range:10 HZ~50HZ 92 -
Vibration Stroke:1.0mm,sweep:10 HZ ~50HZ IEgg(iq_(’zizzfg 1'9199590
(non-operation) X,Y,Z 2 hours for each direction e
7.3ESD
Test item Conditions Remark
Electro Static 150pF - 330Q > .
Discharge Test Contact:+4KV,Air:+8KV 1 IE%6/1|_9|()7()6-;6;2222()%()61
(non-operation) 200pF > 0Q > +200V contact test 2 o

Note: Measure point :
1. LCD glass and metal bezel
2. IF connector pins
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8. GENERAL PRECAUTION

8.1 SAFETY
1. Do not swallow any liquid crystal, even if there is no proof that liquid crystal ispoisonous.
2. If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.
3. If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.
8.2 STORAGE CONDITIONS
1. Store the panel or module in a dark place where the temperature is 23+5°C
andThehumidity is below 50120%RH.
2. Store in anti-static electricity container.
3. Store in clean environment, free from dust, active gas, and solvent.
4. Do not place the module near organics solvents or corrosive gases.
5. Do not crush, shake, or jolt the module.
8.3 HANDLING PRECAUTIONS
1) Avoid static electricity which can damage the CMOS LSI.
2) The polarizing plate of the display is very fragile. So, please handle it verycarefully.
3) Do not give external shock.
4) Do not apply excessive force on the surface.
(5) Do not wipe the polarizing plate with a dry cloth, as it may easily scratch theSurface of
plate.
(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked witha
cleaning naphtha solvent.
(7) Do not operate it above the absolute maximum rating.
(8) Do not remove the panel or frame from the module.
(9)When the module is assembled, it should be attached to the system firmly,Be careful
not to twist and bend the module.
(10)Wipe off water droplets or oil immediately. If you leave the droplets for a long
time,staining and discoloration may occur.
(11) If the liquid crystal material leaks from the panel,it should be kept away from theeyes or
mouthln case of contact with hands,legs or clothes, it must be washedawaythoroughly with
soap.
8.4 WARRANTY
(1)The period is within twelve months since the date of shipping out under normal using and
storage conditions.
(2) Do not repaired or modified the LCM. It may cause function to lose efficacy, XianChuang
does not warrant the LCM.
(3) All process and material comply ROHS.

(
(
(
(
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9. PACKAGE DRAWING

LCM Crepe Faper Tope

1. Bend FPC and Light bar wire 1o LCM
bocksids,

2. Fiz wilh crepe paper lope .

3 Fut LCM  into &/S5 Bas .

Corrugated Bar

Fariition + Carrugoled
Bar

Corrugated
pap-er

ODUST-PROOF—BAG
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