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1. General Specifications

10.1” is a color active matrix thin film transistor (TFT) IPS 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.

NO. ltem Specification Remark
1 | Panel Size 10.1 inch(Diagonal)
2 | Resolution 1024 x 3(RGB) x 600
3 | Driver Method a-Si TFT active matrix
4 | Active Area 222.72(W) x 125.28(H) mm
5 | Pixel Pitch 0.2175 (W) x 0.2088(H) mm
6 | Pixel Arrangement RGB-stripe
7 | Module Size 235 (W) x 143(H) x2.8(D) mm
8 | Display Mode Normally Black
9 | Viewing Direction ALL
10 | Interface LVDS
11 | Driving IC EK79001+EK73215
12 | Weight TBD g

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

2.1. LCM PIN

No. Symbol Function Remarks
1 VCOM Common Voltage
2~3 VDD Power for Digital Circuit 3.3V
4 NC No connection
5 RESET Global reset pin 3.3V
Standby mode, Normally pull high.
6 STBYB gigig = (1) :r?wrlr:; Ic(cj)zfrroalfsrr,] source driver will
turn off, all output are High-Z
7 GND Power ground
8 RxinO- Negative LVDS differential data inputs
Rxin0+ Positive LVDS differential data inputs
10 GND Power ground
11 Rxin1- Negative LVDS differential data inputs
12 Rxin1+ Positive LVDS differential data inputs
13 GND Power ground
14 Rxin2- Negative LVDS differential data inputs
15 Rxin2+ Positive LVDS differential data inputs
16 GND Power ground
17 RxCLKIN- | Negative LVDS differential clock inputs
18 RxCLKIN+ | Positive LVDS differential clock inputs
19 GND Power ground
20 Rxin3- Negative LVDS differential data inputs
21 Rxin3+ Positive LVDS differential data inputs
©All Rights Reserved 525 Rev.B




22 GND Power ground
23~24 NC No connection
25 GND Power ground
26 NC No connection
Backlight dimmer signal for external controller.
07 DIMO DIMO = “0”, Turn off external backlight controller
DIMO = “1”, Logical control signal to turn on
external backlight controller
28 SELB 6bit/8bit mode select H : 6bit / L : 8bit
29 AVDD Power for Analog Circuit
30 GND Power ground
31~32 LED- Power for LED backlight(Cathode)
33 L/R Horizontal inversion
34 u/D Vertical inversion
35 VGL Gate off Voltage
36~37 NC No connection
38 VGH Gate on Voltage
39~40 LED+ Power for LED backlight(anode)
Note:

Source Right or Left sequence control. Normally pull high.

SHLR = “L”, shift left: last data = S1<—S2S3.......... «—S1536 = first data.

SHLR = “H”, shift right: first data = S1—-S2—-S3........ —S81536 = last data.

Gate Up or Down scan control. Normally pull low.

UPDN = “L”, STV2 output vertical start pulse and UD pin output logical “0” to Gate driver.
UPDN = “H”, STV1 output vertical start pulse and UD pin output logical “1” to Gate driver

©AIl Rights Reserved
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2.2. TP PIN

No. Symbol

Function

Remarks

GND

SDA

SCL

INT

RST

O |~ WIN|~

VCC2.8
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3. ELECTRICAL CHARACTERISTICS

3.1. Absolute Maximum Ratings

Voltage (AGND=GND=0V, Ta = 25°C)

Values ,
ltem Symbol Unit | Remark
Min. Max.
Voo -0.5 +5 \Y
AVbp -0.5 +15
Power Voltage VeH -0.3 +42
VeL -20 +0.3
Ver-Val - +40
Operating Temperature Top -20 60
Storage Temperature Tst -20 60

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.
Voo 3.0 3.3 3.6 Vv
AVpp 9.4 9.6 9.8 Vv
Power Voltage
VeH 17 18 19 Vv
Vel -7.0 -6.0 -5.0 Vv
Input signal voltage Vcom 3.95 4.15 4.35 \%
Input logic high voltage VH 0.7Vop - Vop \%
Input logic low voltage Vi 0 - 0.3Vop \%

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
©AIl Rights Reserved 825 Rev.B




destroyed.

3.1.2. Current Consumption

values :
ltem Symbol Unit Remark
Min. | Typ. | Max.
leH - 1 - mA VGH=18V
(R - 1 - mA VGL=-6V
Current for Driver
Ivoo - 30 - mA VDD=3.3V
lavop - 25 - mA AVDD=9.6V
3.1.3. Backlight Driving Conditions
Parameter Symbol | Min. Typ. | Max. | Unit | Remark
Supply voltage of white LED
backlight VL 8.4 9.3 10.2 \Y 3S14P
Current for LED backlight I - 280 - MA | 20mA/LED
Power dissipation Pd 2604 mW | 42LED
Luminance (on the
module surface,BM-7) 400 | 450 - | cd/m?
LED life time - 30000 - - Hr

1 2 3 4 5 6 7 8 9 10 11 12 13 14

SPIN(A)
Y. Y.9. 9. Y. Y. vV vV V. V. V. V. V.V
y.v.vy,yvy. v rvvyvwwyvyvv. v Vv vy
yv.y.vyvvevw .zlbv e$gseww . v v - -..vVvrovvw.yyvy.
SPIN(K)
PO g% o P A

(I£=280mA. Vf=9. 3+0. 9V)
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3.2. Power Sequence
3.2.1.Power On/Off Sequence

In order to prevent IC from power on reset fail, the rising time (TPOR) of the digital power sup
ply VDD should be maintained within the given specifications. Refer to “AC Characteristics” for m
ore detail on timing.

3.2.2. Power-On/Off Timing Sequence
I
Power on SEqUE‘nCE‘—:—"Power off sequence

[}
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Source Output
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Power On/Off timing chart

Enter Standby Sequence

_____ TWﬂ"”ﬂmWHFT""_ AT

> Exit Standby Sequence
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W

e e

b —————]a

e e e e e ] e e e

e e e e B S

Source output

]
]
I

Marmal aispiay | ooH  Wlow ceved [y Marmal display

e e B e e el

HLEM

i T B e B e Rt

)

Gata

Mormal

v
o
F4
g
3
B

Enter and Exit Standby Mode timing chart

Note: Low level=3Fh,when NBW=L(Normally white)
Low level=00h,when NBW=H(Normally black)
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Power-On/Off Timing Sequence for LVDS Interface

Power on sequence Power off sequence

| | |
I n T
VDD
I — L
Gre | T | | | |
I >20ms | | | \_
I | | | |
STBYB) : :,\ [ ! | | | |
e - |
. | | | |
I | | |
| |
LVDE_DataCLK Nrm@mmuim i an e i |
lanes ey | = . : 2o | e
I [ L |
avop || ) ' | ! |
L—% | & L e
VGL | | | |
R | |
VGH | ' | | |
| i s | A |
. |
VCOM | |
[ 1/ o |
| | | |
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3.3. Timing Characteristics

3.3.1. DC Electrical Characteristics
(TA = -20 to 85°C, VDD = 2.3 to 3.6V, AVDD = 8 to 13.5V, GND = AGND = GND LVDS = 0V)

LVDS mode(Receiver Differential :PINDO~PIND3,NINDO~NIND3,PINC,NINC)
LVDS DC characteristic

Parameter Symbol Min. Typ. Max. Unit Condition

Differential RxVvTH +0.1V V Rxvcm=1.2v
input high
threshold

voltage

Differential RxvTL -0.1 \%
input low
threshold

voltage

Input voltage RxVIN 0 2.4 V
range(single-end)

Differential RxvcMm [Vipl/2 24 -|Vpl/2 V
input common
mode voltage

Differential | Vio| 0.2 0.6 V
input voltage
Differential RxvTH -10 +10 V
input leakage
current
LVDS Digital Iddlvsd - 40(TBD) 50 mA Fclk=65Mhz,
Operating VDD=3.3V
Current
LVDS Digital Istlvds - 10(TBD) 50 uA Clock & all
Standby functions are
Current stop

Single-End Signal

PINDx-NINDx=| V5| < Rxvr.=" HIGH"
+ Differential Input Voltage

==l
RXVQM— e R T T 1Y — — —1— —\—\_ ——————————————— _— == —:— | V|3|
1 ; Y M ; [
PINDx I N I v

I T
PINDx-NINDx=- [V o] < R xvri=" LOW” #RX"CM
: GND

Differential Signal
PINDx-NINDx

|
Rxvra |

LVDS DC Characteristic
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Power

Parameter Symbol Min. Typ. Max. Unit Condition
‘{CDM buffer input VCOMI | _ AVDD v
voltage
VCOM buffer = E
1 \ i 5 .
output voltage VCOMO | VCOMI0.2 | VCOMI VCOMI+0.2 W
VCOM buffer VCOM _ _ 10 mA VCOMO=
output current 5V ovs 4.9V
3.3.2. AC Electrical Characteristics
(TA = -20 to 85°C, VDD = 2.3 to 3.6V, AVDD = 8 to 13.5V, GND = AGND = 0V)
LVDS mode
Parameter Symbol Condition Min. Typ. Max. Unit
Clock Frequency RxFCLK 20 - 71 MHz
| ViD| =400mV
Input data skew margin TRSKM Rxvcm=1.2V 500 ps
RxFCLK=71MHz
Clock High Time TLveH 4/(7* RxECLK) :2
Clock Low Time TLVCL 3/(7" RxFCLK) ns
PLL wake-up-time TenPLL 150 us
Tere>1mMs
-
I 1
i !
I I
I I
I |
I |
I |
I |
I 1
I |
I 1
I |
I 1
I 1
] 1
_____________ 3 v __.
I I
I I
‘ |
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Toph
Towl Tow
DCLKM 70% 42/—\—//! L
30% 30% | k 30% 30%
Tdhd
70% y,
Data Bta 2 nd data >< >C >< Last data
30% ”
/"
DEN
- /S S S S S
30% /
Tvst Tvhd |
VSD J/ /
309%) 30%
HDS Thhd / 7
30%~ 1 30% 30%
.? st Th
Parallel Input Clock and Data timing
| |
\ 1/RxrcLk d
PINC
| l | l
| |
NIN Previous _L J
e 1 Cycle y
Cvcle | |
o X >< X X X X X X X
LVDS timing(1)
3V
|< TenrLL =|
|

XX XXX X X

LVDS timing(2
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:BI

7 I ~
~
| ’ Ideal strobe position ~ ~

T
Trskm | Tsw | Trskm

Tsw :Receiver strobe position
Trskm:Receiver strobe margin

LVDS timing(3)

3.3.3. Data Input Format

6-bit LVDS input(HSD="H")

PCLK

6-bit LVDS Input Timing chart

8-bit LVDS input(HSD="L")

PCLK i \ / i
NCLK } / \ i
lNDO<ROX:GO><R5><R4 XRS XRZXR1 XRO*GO>
”\'D1<G1 >':<B1><Bo XGSXG4X GS>< (32><G1>;<B1>
IND2<BZX|DEXVS><HSXBSXB4><B3><BZ :DE>
w G OEEEEEEO

8-bit LVDS Input Timing chart
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3.3.4. Output Timing Table

Vertical Timing Diagram HV mode

VsD

HSD

Data

STV

Tstv = Tvh+1

CLRV

OEV

Vertical Timing Diagram HV mode
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Vertical Timing Diagram DE mode

DEN | Line i Line Line Line Line l
e s i - 1 A 2 e i 4 N P s N
Data i — 2 || | E—— e O _l_
| 1 2 3 N-1 .
............. ; | . | i
Linternal i r "
VS o i 4 -
. DE fa|||ng to Internal HS = 2 clk DE falling to Internal VS = 2048
. la R
Linternal | H || H i
HS I
L Tstv : User define ' ' '
STV * 1 | I

. N

OEv
I

L

Vertical Timing Diagram DE mode

Gate output timing diagram

HSD
Internal U
D_HS — . ; : —
0 Thid — Thid — L Thid —s
£ Twl . ;
stviz  Thstv! > Twstv ¢—
cKv — Thekv — «— Thckv —s i Thekv — |
k—Twekv— i e

oEv Thoev - « Thoev - 3 i Thoev '

; F—Twoev— : ‘ ;

Gate output timing diagram
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3.3.5. Timing

DE mode
DE mode
Value
Parameter Symbol Unit
Min. Typ. Max.
DCLK frequency @Frame rate=60hz fclk 40.8 51.2 67.2 Mhz
Horizontal display area thd 1024 DCLK
HSYNC period time th 1114 1344 1400 DCLK
HSYNC blanking thb+thfp 90 320 376 DCLK
Vertical display area tvd 600 H
VSYNC period time tv 610 635 800 H
VSYNC blanking tvb+tvfp 10 35 200 H
HV mode(1)
HV mode
Horizontal input timing
Parameter Symbol Value Unit
Horizontal display area thd 1024 DCLK
Min. Typ. Max.
DCLK frequency@ Frame rate=60hz folk
44.9 51.2 63 Mhz
1 Horizontal Line th 1200 1344 1400
Min. 1
HSYNC pulse width Typ. thpw -
: s i DCLK
Max. 140
HSYNC back porch thbp 160 160 160
HSYNC front porch thfp 16 160 216
HV mode(2)
Vertical input timing
Value :
Parameter Symbol _ Unit
Min. Typ. Max.
Vertical display area tvd 600 H
VSYNC period time tv 624 635 750 H
VSYNC pulse width tvpw 1 = 20 H
VSYNC back porch tvb 23 23 23 H
VSYNC front porch tvfp 1 12 127 H

©AIl Rights Reserved
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4. Optical Specifications

ltem Symbol | Condition | Min. Typ. Max. | Unit | Note
T 70 85 -
6B 70 85 -
Viewing Angle CR=10 degree 3
oL 70 85 -
BR 70 85 -

Contrast Ratio CR ©=0° 500 800 - - 4
Response Time Ton+ Toff 25C - 30 40 ms 5
X 0.285

White LCM -0.03 +0.03
Y 0.345
X 0.605
Red
Y 0.336
Chromaticity - 1
X 0.297
Green LCD SPEC -0.03 +0.03
Y 0.552
X 0.139
Blue
Y 0.132
Luminance (center) L 400 450 - 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 are measured 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 19/25 Rev.i




Photo detector

Mormal line
1 g=qp=0"

12 o'clock directian
Dy =00"
S500mm o

-
P

5| ”~
l ’ /
-
- -
8,=90" y BL=50"
-
-~ Active Area
-
LCD Pansl
”

D =590°
& o'clock direction

Note 2: The luminance uniformity is calculated by using following formula.
ABp = Bp (Min.) / Bp (Max.)x100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots
Bp (Min.) = Minimum brightness in 9 measured spots.
]
Wi6 Wi Wi Active area

/

Li6

L3

L3

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

Up (12:00)
»=90° -
Y @'—'00 @ =0° V
\ - \9\5/
& \ \
\\_\. I',]h ) b \\ /’/
N\ ¢ = LY =Y
Left (9:00) \ Nl @ Y Right (3:00)
$=180° \ ; \ ?=0°

\\\\\ ‘ \ ‘ \\

Down (6:00)
@=270°

©AIl Rights Reserved 20725 Rev.i



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, then to 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 “black” to
“‘white”(Td) and from “white” to “black’(Tr), respectively. The response time is defined as the time interval
between the 10% and 90% of amplitudes. Refer to figure as below.

TFT Off{Black) TET On(White) TFT Off(Black)
Td Ir
| - o= B
1onss
0% 4 oy
1 0%
. < AN
0 | 2
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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=-20C, 120 Hrs Note1, Note4
High Temperature Operation Ts=60C, 120 Hrs Note2 ,Note4
Low Temperature Operation Ts=-20C, 120 Hrs Note4

Operation at High Temperature | +40°C,90%RH, 120 Hrs (no

Note4
and Humidity condensation) oe

-20°C/30min~+60°C/30min for Start with cold temperature

Thermal Shock and end with high
a total 48 cycles,
temperature

Height 40cm 1corner ,
3edges , 6surfaces

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

Package Drop Test

Elector Static Discharge Human Body Mode

Image Sticking 25C ; 1hrs 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, the product 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 1hrs,then
change to gray pattern immediately. after 5 min‘s, the Mura must be disappeared completely.

|
|

(a) Ted Pattem (chess hoard P attern ) (b) Gray P attern (127 Gray)
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6. Mechanical Drawing

1 2 3 4 S 6
& | BUEN BITiER T
_|__._|u_. I\ m_ NO. DATE REVISION RECORD REVISER
\/ = 1 | 20210813 | EHwon LIR
1ETHAE T4 AL
TP PIN
) 1] GND
2 | SDA
3 | scL
4| INT
172 8 5 [ RST
P 2. 72 LCM AA 5.22 8.3 m (OA‘Nw
i S S /;/,/s
- - - - P L.CM_PIN
1 [ vocu
2 | vbp
z 10. 1”TFT 3 | vbD
28 L 10245 (RGB) ¥600 il 4| NC
2 5e IPS g| m Exz |5 _N%wm
R £ Cam s 6 | STBYI
Sag =+ H| + ScEE T o
$HE | . 2455 [3] Rano-
&g 5% =7 [9] Rxin0*
) 7 1 10| G\
11| Rxinl
(1024, 600) 12 Rxinl+
13] G\D
— — ) — 4 14| Rxin2-
15| Rxin2+
16| GND
2 ST 17 | RxCLKIN-
g . - 18 | RxCLKIN+
g 5 5 5 19] GND
2 g 20| Rxin3-
- 2 || 1 21| Rxind+
LCM NOTES: M\ A 20.50%0. 1 22| GND
1. DISPLAY TYPE: 10.17, TFT LCD + 23] NC
2. DISPLAY MODE: transmissive Normally Black PO. 5% (6-1)=2. 50 24| NC
3. Viewing Direction: ALL 0’ Clock 3.50 A 25| GND
Gray Scale Inversion Direction: 3 0’ Clock 26| NC
4. DRIVER IC:EK79001+EK73215 27| DINO
5. LOM (White 9 AVG 1/6) : 28 | SELB
Brightness: 450cd/m’ (TYP) 29 | AVDD
Chromaticity: 0.28540.03;0.345+0. 03. 30 | GND
Uniformi ty: 75% OMIN) TPHA S z M
6. BACK LIGHT: 42 chip white LEDs If=280mA, Vf=9.3 0.9V L. %45 G+G IC GT911 Lo 3 45 6 7 08 9 10111213 14 = 3
7. OPERATING TEMP: —20°C TO 60°C, STORAGE TEMP: -20°C TO 60°C o o >85% PIN() 33
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter wH Mmﬂﬂﬁwu W,mx WMM WMM WMM WMM WMM WMM WMM WMM WMM WMM wmw WMM WMM WMM M\m_
Unspecified Tolerances: £0. 30mm v _one o , AN N NN NSNNNN N NN :
Modification amwx“% 4. ﬂA\mi,#mr“\NoaOz\qoaOv SO5%RH PIN (K) 36
9. SUGGESTION:TP window Size unilateral increase 0.3°0.5mm than LOM 5. fiifF3H5E: -30°CT480°C,  <O5%RIH L S 37
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS 6. RIE T AZL 0. 2 (1£=280mA. VE=9. 3+0. 9V) 38
11. Degree of deformation: <0.5mm 7. P IR A RONS hRifE MM
Bz Sk 209
Eﬂw.%ﬁ_a 10. Ndn V1 _UMWWQ. 1/1 @ =3 n=mix DIN: LHR pATE: | 2021.08.14
Bk B
PR 1091010072 A e e - — DATE:
PROJECT NAME 101B040C0f MATL. SCALE UNIT M‘V«WWU" W»ﬂw"
1 2 3 4 7 5 6
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7. Package Drawing
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LCM Product
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Anti-static packing

Step One: Step Two: Step Three:
Put LCM products into Assemble the paper strip into Place products face to face
Anti-static packing bag. cell,quantity and share according in each groove.
to BoM List.

..-"""’H’F
.-a-"""'-"'
.F""FFF’F‘-
u ‘-'-.-'-F‘-‘-.’r
)
\ _‘?_..:.:-C‘ -
a paste label on the box Wﬁ‘;—-ﬂf
Step Four: Step Five: Step Six:
After packing, place the Seal the carton with tape and Put each carton on the board and
corresponding limit tool on the  label it. warp it,up to 6 layers.
top.
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8. Numbering System

|

.

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)
¢ | LcD Brands AU-AUO; CP-CPT; IV-IVO; TM-TIANMA; HS-HSD;
CM-CMO; BO-BOE; AT--INNOLUX; CT-CTC
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 R1. 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
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