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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
This LCM 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, This TFT LCD has a 10.1-inch diagonally measured active display
area with high resolution (1200 horizontal by 1920 vertical pixel array).

1.2 FEATURES:

No. Item Specification Unit
1 Panel Size 10.1” inch
2 Number of Pixels 1200xRGBx1920 pixels
3 Active Area 135.36(H) x 216.576(V) mm
4 Pixel Pitch 37.6(H) x 112.8(V) um
5 | TLCM Outline Dimension 152.86(H) x234.06(V) x 3.085 (T) mm
6 Number of Colors 16.7M
7 Display Mode Transmission mode, normally black
8 Viewing Direction Full viewing
9 Display Format RGB-stripe
10 Driving Inversion Column inversion
11 Interface 4L-MIPI
12 Backlight White I[ED
13 Weight 198+10 g
14 Driver IC JD9366TS
15 Touch FW V05

Module No.:LSC101143-MP-V1 4/30 Ver:1.1
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3. PIN DESCRIPTION

3.1 51PIN DESCRIPTION

Pin No. Symbol Type Description
1 GND Ground
2 NC No connect
3 AVDD Positive input power
4 AVDD Positive input power
5 NC No connect
6 AVEE Negative input power
7 AVEE Negative input power
8 NC No connect
9 GND Ground
10 D3- Negative MIPI differential data input
11 D3+ Positive MIPI differential data input
12 GND Ground
13 DO- Negative MIPI differential data input
14 DO+ Positive MIPI differential data input
15 GND - Ground
16 CLK- Negative MIPI differential clock input
17 CLK+ Positive MIPI differential clock input
18 GND Ground
19 D1- Negative MIPI differential data input
20 D1+ Positive MIPI differential data input
21 GND Ground
22 D2- Negative MIPI differential data input
23 D2+ Positive MIPI differential data input
24 GND Ground
25 IDO ID 10K to VDD18
26 ID1 ID 10K to VDD18
27 LEDPWM-OUT PWM Signal
28 TE M-Tearing Effect ) output pin.
29 REST LCD RESET PIN
30 NC No connect
31 VDD18 Logic power input(1.8V)
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32 VDD18 Logic power input(1.8V)

33 NC No connect

34 GND Ground

35 TP_INT TP INT PIN

36 TP_RST TP RST PIN

37 TP_SPI_CS SPI slave chip select input

38 TP_SPI_SCLK SPI slave clock input

39 TP_SPI_MISO SPI DATA INPUT PIN (MISO)
40 TP_SPI_MOSI SPI DATA OUTPUT PIN PIN (MOSI)
41 GND Ground

42 NC No connect

43 FB1 Power for LED backlight (Cathode)
44 FB2 Power for LED backlight (Cathode)
45 FB3 Power for LED backlight (Cathode)
46 FB4 Power for LED backlight (Cathode)
47 NC No connect

48 NC No connect

49 VLED Power for LED backlight (Anode)
50 VLED Power for LED backlight (Anode)
51 VLED Power for LED backlight (Anode)

Module No.:LSC101143-MP-V1
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit
Digital Supply Voltage VDDI8 -0.3 2.1 \'
Negative input power AVEE -6.6 0.3 \'
Positive input power AVDD -0.3 6.6 \'
4.2 TFT LCD MODULE
4.2.1 OPERATING CONDITIONS
Parameter Symbol Min. Typ. Max. Unit
Digital Power Supply Voltage VDD18 1.7 1.8 1.9 \'%
Negative Analog Power Supply Voltage AVEE -6.1 -5.9 -5.7 \'
Positive Analog Power Supply Voltage AVDD 5.7 5.9 6.1 \'
4.3 CURRENT CONSUMPTION
Values
Item Symbol Condition Unit
o Min. | Typ. | Max.
. VDD18 = 1.8 @white
Digital Current IVDDI 60HZ pattern 35 50 65 mA
. AVDD=5.8 @white
Negative input power Current IAVDD 60HZ pattern 17.5 25 32.5 mA
e AVEE=-5.8 @white
Positive input power Current IAVEE 60HZ pattern 13.3 19 24.7 mA
Ver:1.1
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4.4 BACK LIGHT UNIT

Ta=25C
Item Symbol Min. Typ. Max. Unit Remark
LED current ILED 86 mA Total LED
Forward voltage VF 25.2 \' IF=86 mA
Reverse current IR 50 HA VR=5V,1LED
Power dissipation Pd 2167.2 mW Total LED
Peak forward current IFP 100 mA 1LED
Reverse Voltage VR 5 \' 1LED
4444444 LEDK1
e LED_K2
L E D A AN AN AN N4 AN AN AN
T > B B = R o s o e LED K3
S LED_K4

LB:9S4P VF=(2.7 2. 9)*9V
[F=(21. 5) *4=86mA

Module No.:LSC101143-MP-V1
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4.5PoweR ON/OFF

SEQUENCE

EN_EXT_VDDD=0 (Extemal AVDDIAVEEIOVCC Power)

IOVCC=VCCH=1.65V ~ 1.95V, AVDD=4 5V ~ 6.3V, AVEE= -4 5V ~ -6.30V, VCUVCIP will come from
internal AVDD.

IPWON= 5ms
e *: 10N 1= No limit
i < 1.65V ~ 1.95V

4 5V~6.3V
£ 3
ars I
N -4.5V ~ 6.3V
>
{RamP! \RPWIRES >= 10ms i, e
............... ;-r.r “'."i iHh-
HW Reset j.r 1.i 5ms i
e
‘No limit TRESETL={0us
TP_RST '
IOVCC or HW_RESET ¢ i !
1
------------ - : - 4--Tgetdata>30ms

12CISPI R mmn
CMD

=FOUT
Faged)_0nl1

MiPl MIPELP=11

1200 P$ [ (]

‘ideo Packst

A MIPION >= 0 s :
Fower Status Initial setting
| SLPIN Mode
Mote: tOM1: The space time between AVDD Power On and AVEE Power On.
tOM2: The space time between Power On ready and MIPL:LP-11.

Module No.:LSC101143-MP-V1 10/30 Ver:1.1



4.5.2Power off Sequence

For the power off case2, DISOFF command and tDISOFF are optional. That means tcup_orr
could be followed by the SLPIN command and tSLPIN , without DISOFF command and
tDISOFF.

EN_EXT_WDDD=0 (External I0VCCAY DDIAVEE Power)

IOWC C=1.65V — 1.85V, AVDD=4.5V ~ 6.3V, AVEE= 4.5V — 6.3V
Power off: Case 1 tPWOFF= Mo lirmit
" FF 1>=0ms E— -

e
IOVCC \
Nl

I

4.5Vv-6.3v .

=

4.5y = - |
AVEE Fgifel s

HW Resat tRETOFF1

~ ko~

TP Reset

I2CISPI
CMD

MIF‘I:LF‘-‘\*I

-t MIPIOF F1

tBLOFF==0 us

Module No.:LSC101143-MP-V1 11/30 Ver:1.1



Power off: Casa 2 tPWOFF =0ms
tPVOFF1>=0ms |
o G,
e tRSTOFF2>=0ms - o
i
4.5v~6.3V
AVDD
AVEE P e
4.5V~ -6.3V ,L,/.. #Ramp
it ric
HW Resat

TP Ressat
S [IRTRTRETROTRIIN

A I 1]1] 1] /] []] [

tDISOFF tSLPIN
S50ms 100ms
teuploss *>=1ms
Power Status SLMN Mode |
DISOFF SLPI
dx8h
EInEd[Lii_:i'l‘t Ox10h
{BLOFF>=0 us |+
Module No.:LSC101143-MP-V1 12/30 Ver:1.1



5.INPUT SIGNAL TIMING

5.1 .1MIPI DPHY DC Characteristics

(Ta=-40 ~ 85 °C)

{ IOVCC~- V55D )

Item Symbol Condition Min. Typ. M ax. Unit
IONVCC Wi Interface Supply Voltage 1.65 - 1.85 W
VCIP Va | Logic Supply Voltage 25 - 37 V
VDDD Wi Digital Supply Voltage 12 1.32 W
Input high voltage Vi rgircxc - Iovee | v
IOVCC= 165 ~ 3.3V 03
Input low vaoltage Vi 0 - ovee v
C:Ls“gg_ “&Emﬁe Vot low = -1.0mA e | |dowen| W
Output low voltage v IOVCC=165~2.4V 0 ' 0D2= v
(SDO. LEDPWM) - lor = 1.0 mA IOVCC
VSYNC, HSYNC - - 1 pA
Logic High level input - PRt LTt | - 1 nA
i bl | DB[7-0], SDI, DCX E - 1 WA
50 DB[7:0] 3 - 1 WA
VSYNC, HSYNC -1 - LA
Logic Low level input I'L iy -1 - uA
RS | DB{7:0], SDI, DCX -1 : WA
0 DB([7:0] -1 - wA
Current consumption
standby mode lsTovmm - TBD - -}
(VCIPNVCIVSSD) IOVCC=1.8V
Current consumption Ta=25C
standby mode lsioves - TBD - mA
{ IOVCC=NVESD )
Current consumption
during Deep-standby mode | loe.sTvo - TBD - A
(VCIPNVCIVSSD) IovVCC=1.8V
Current consumption Ta=25C
during Deep-standby mode (lpe.stpoveg - TBD - ir-

Table 11.2: DC characteristic

Module No.:LSC101143-MP-V1
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5.2AC CHARACTERISTICS
11.3. AC characteristics

11.3.1.Reset input timings

Erorir than Sus | ]

w1

IC stauis MNormal Operator K Ressmng j sl condilian

Figure 11.1: Reset input timings

Symbol Parameter R‘;?:d Min. Max. Unit
taw Resat pulse width™ RESX 10 = HE
5
= e ms
ate 5
- Resat complete time™ {H.JED )
- ~ | uowen | ™

Mote: (1) The resel complete ime al 50 reguired fime for knading D byies from OTP o registers. This loading s done every
fime wihen there s HW reset cancel iime (1RT) within 5 me afier a eing edge of RESX.
{2} Spike dus 10 an electrostalic dischange on R ESX line does not caus e imegular sysism resel acoonding to the iable
[z i

RESY Pulse Action _
Shiorier than 5 ps Resel Rejecied
Lomger than 10 ps Resel
Betersen 5 ps and 10ps | Reset Star

{3) Duwing the resetling period, the digplay will be blanked (The display B enienng blanking seguence, wihich
maximum fime ks 120 ms, when Resst Stanls in Sleep Oul —mode. The display remains the bank stale in Slesp
in —mode) amnd then retums o Defeult condition for HAV reaet.

(4} Spike Rejection also applies during a valld reset pulse &5 shown below:

E liyis |

| Resel 15 adcephad

1yes

Y

"IIIP*A'L" Less than Z0ns wilih posslive h'|'-|L,e1.-.|l'I be repecied

{5) When Reset s spplied during Slesp In Mods.

{&6) Wihen Resst iz applied during Skeep Out Mode.

{7} It iz necess any o wailt Smasc afier releasing RESXK before sending commands . Also Sieep Oui command cannod
b= sent for 1:30maec.

{8} Afler Sleep Ouwt command, it s necessany towalt 120maec then send RESX.

Table 11.2: Reset timings
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11.3.2. Serial Interface Timing Characteristics (4-line SPI)

: [N fcar ]
[ e | : :"'__"1
I o R : 1 I
SCK 1 | i tcsh ' !
: ':I"'—: R — [ i
r I i L1 (]
{ tas | |
— .
MOSI >{: : : * X I ) :>_
i 0
|

MISO r—* X B }

Figure 11.2: 4-line Serial Interface Timing Characteristics

Symbol Parameter Min. Max. Unit Note
fcss Chip select setup time 200 ns
tesh Chip select hold time 200 ns
tcsr Chip select recovery time 1000 ns
tckh Control pulse “H” duration 31.25 ns
tckl Control pulse “L” duration 31.25 ns R e
tds Data setup time 25 ns
tdh Data hold time 25 ns
tod Output delay time - 50 ns

Module No.:LSC101143-MP-V1 15/30 Ver:1.1



11.3.3.D5l D-PHY electronic characteristics
The Description of D-PHY Layer
In genaral, tha OS] - PHY may contain the following aledrical fundions: Low-Power Recaiver
(LP-RX), High-Speed Recaiver (HS-RX), the Low-Power Contertion Detectar (LP-CD), and
Low Power Transmifter (LP-TX). Figura 13.2 shows the complate set of electranic funcions
required for a fully featured PHY transceiver.

PR |
datiada

Figure 11.3: Electronic functions of a D-PHY transceiver

Figura 13.3 shows bath the HS and LP signal levels of elacironic characteristics, respectively.
Whare, the HS recaiver ullizes low-voltage swing differertial signaling. The LP transmitter and
LP receiver utiize low-voltage swing single signaling. Because the HS signaling levels are
bakow the LP lowewal input threshald, Lane swilches batween Low-Powear and High-Speed
mode during normal operation.

Low Power  Low Power  Low Power High Spead AX
™ Ch R

Figure 11.4: HS and LP signal levels
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The Electronic Characteristics of Low-Power Transmitter (TX)
The Low-Power TX shall be a slew-rate controlled push-pull driver. It is used for driving the
Lines in all Low-P ower modes. Hence, it is important to keep static power consumiption of a LP
TX be a= low as possible. Under tables list DC and AC charactenstic for Low power

trans mitter.
Parameter Description Min. Typ. | Max. Unit Mote
W Thewvanin oufput high lewvel 11 12 1.3 W -
Vo Thaweanin oufput low lawal -50 - 50 my
Zoup Oulput impeadance of LP-TX 110 5 - 0 1)

Note: { 1) Though no madmum value 1or Zooe i specified, the LP ransmilter outpul impedance shall
ensure the lges - specification is met

Table 11.4: LP-TX DC Specifications

Parameter Description Min. Typ. | Max. | Unit Note
laolee | 15%-85% rise ime and fall time = 2 75 s 1)
= Panod of the LP exciusive-OR .
LP-FER-TX clock ns
Siew rate @ GLOAD = OpF 30 = 500 | mvins | ({3 45016)
Sew rale @ CLOAD = 5pF i - 300 | mvins | (1345 4{6)
Slew rate @ CLOAD = 20pF : I 250 | mvins | (1)(3)45)(6)
Siew rale @ CLOAD = 70pF = x 350 | mvins | (1)43)45){6)
BVt E“EFh: hr o %ﬂﬁn i e 30 4 - |mvms | (hem
Slew rate {@ CLOAD =0 Io 70pF | 300.075°
(Rising Edge Only) (VO, INST-700) | i i (1.(8).(9)
ﬁ;ﬁ 12 @;!; ECDLHD;::.ID =0 30 2 - | mvins (1),(2,(3)

iz

Load capacitance

70

pF

LoD - —
Hote: (1} CLOAD includes the bow-frequency equinalent trenemiesion line capaditance. The capadtance of TX and

RX are assumed f0 shways be < 10pF. The distibuted line capaciance can be up 1o S0pF for & transmission

fline with 2ms delay.
{2} Wihen the ouipat volia ge in between 400 my' and 530 mi'.
{3} Messwed &5 sverage across any 50 my segment of the oulput signal irams ion.
{4) Thizs parameter valie can be lower than TLUFX due 1o differences in rise va. fall signal siopes and tip levels

and mismatches between Dp and On LP frams mitiers.
(5} This value repessents 8 comner point in & piecewise near cune.
{&]) Wihen the ouwtput volta ge i in the range specified by VFIN{(abamas).
{7} Wihen the cutput voliage is betesen 400 my snd 700 mv.
{B) Wihere VO, INST B the instantansous oulput voltege, VDP or VDN, in millheodis.
{8} Vihen the owtput volis ge is betwesn TO0 my and 30 miy.

Table 11.5: LP-TX AC Specifications

Module No.:LSC101143-MP-V1
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The Electronic Characteristics of Receiver (RX)
This part includes two parts which Low-Fower RX and High-Speed RX. Because they have
differential DC and AC characteristic, first to describe LP-RX then describe HS-RX.

Low-Power Receiver (RX)

The low power receiver is an undeminated, single-ended receiver circuit. The LP recever is
used to detect the Low-Power state on each pin. For high robustness, the LP receiver shall
filter out noise pulses and EF interference. [t is recommended the implementer optimize the
LP receiver design for low power. The LP receiver shall reject any input glitch when the glitch
is smaller than eSPIKE. The filter shall allow pulses wider than TMIN to propagate through the
LP receiver. The Figure 13.4 shows Input Gitch Rejection of Low-Fower REX. In addition,
under tables list DC and AC characternistic for LP-RX.

OUTPUT

Figure 11.5: Input Glitch Rejections of Low-Power Recaivers

Parameter Description Min. Typ. Max. Unit M ota
Vi Logic 1 input threshald 880 2 5 mV 3
v, 15_1.:35 0 input threshold, not in ULP ] = = i ]

Table 11.6: LP-RX DC Specifications

Parameter Description Min. Typ. Max U niit N ote

- Input pulse mjection L E 300 Vps | 1.2 3
Thams Minimum pulse widlh response 20 - E ns 4
Vea Peak-to-peak interference vollage z z 200 my 5
fe Interferanca fraguancy 450 - - MHz -

Hote: {1} Time-voliage inlegration of 2 spike above WL wihen being in LP-0 state or below v IH wifizn bedng in LP-1 stale
{2} Animpulse l=ss than this will not change fhe receiver siale.
{2} In addiion to the reguired gitch rejedion, implemeniers shall ensure rejecion of known RF -interferers.
{4} An input pulse greater than this shall ioggle the oulput.
Table 11.7: LP-RX AC Specifications



Line Contention Detection
Contention can be infered by following conditions:

1. Detect an LP high fault when the LP transmitter is driving high and the pin voltage is less
than VIL.

2. Detect an LP low fault shall be detected when the LP transmitter is driving low and the pad
pin voltage is greater than VIHCD.

Parameter Description Min. Typ. Max. Unit | Note
Vo Logic 1 contention threshold 450 - - m\ -
ViLco Logic 0 contention threshold - - 200 m\/ -

Table 11.8: Contention Detector DC Specifications

High-Speed Receiver (RX)

The HS receiver is a differential line receiver. It contains a switch-able parallel input
termination, ZID, between the positive input pin Dp and the negative input pin Dn. Under
Tables list DC and AC characteristic for HS-RX.

Parameter Description Min. Typ. Max. Unit Note
Vewrxoe | Common-mode voltage HS receive mode 70 - 330 m\/ (1).(2)
VioH Differential input high threshold - - 70 mb/
Vi Differential input low threshold -70 - - my -
Vinns Single-ended input high voltage - - 460 m\/ (1)
Vs Single-ended input low voltage -40 - - my (1)
Zin Differential input impedance a0 100 125 Q

Note: (1) Excluding possible additional RF interference of 100mV peak sine wave beyond 450MHz.
(.2) This table value includes a ground difference of 50m\ betwesen the transmitter and the recaiver, the static
common-maode level tolerance and variations below 450MHz

Table 11.9: HS Receiver DC Specifications

Parameter Description Min. Typ. Max. Unit Note
AVewremn | Common mode interference beyond 450 MHz - - 100 mVees (1
Cewm Common mode termination - &0 pF (2)

Note: (1) AVCMRX(HF) is the peak amplitude of a sine wave superimposed on the receiver inputs.
(2) For higher bit rates a 14pF capacitor will be neaded to meet the commeon-mode return loss specification.

Table 11.10: HS Receiver AC Specifications
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High-Speed Data-Clock Timing

This secfion specifies the required timings on the high-spead signaling interface indepandent
of the alactrical characteristics of the signal. The PHY is a source synchronous interface inthe
Farward direction. In aither the Forward or Rewerse signaling modes there shall be only one
clock source. In the Reversa direction, Clock is sant in the Forward direction and one of four
possible edges is used to laundch the data.

Tha Master side of the Link shall sand a differantial clock signal to the Slave side to be usad
for data sampling. This signal shall be a DOR (halfrate) clodk and shall have one transition
per data bit time. All iming relationships required for comect data sampling are defined rel ative
to the dock transiions. Therefore, implementations may use fequency spreading moadulation
on the clock o reduce EMI.

The DDR clock signal shall maintain a quadrature phase relafionship to the data signal. Data
shall be sampled on bath the rising and faling edges of the Clock signal. The term “rising edge”
means “rising edge of the diffierential signal, i.e. CLKP — CLKN, and similady for “falling edge”.
Tharefore, the penod of the Clodk signal shall be fhe sum of two successive instantanaous
data bit imes. This relationship is shown in Figura 13.5.

-

1 B Ol Peiion ® L mall] T L il s

Figure 11.6: DDR Clock Definition

The same clock sourca is used 1o generale the DDR Clock and launch the serdal data. Since
the Clock and Dala signals propagate together over a channel of spacified skew, the Clock
may be usad directly to sample the Data fines in the recsiver. Such a syslem can
accommodate large instantaneous variations in Ul

The allowed instartaneous Ul varation can cause large, instantaneous data rate variafions.
Therafore, devices shall eiher accommodaie these instantaneous variafions with appropriate
FIFO logic outside of the PHY or provide an accurate dock source to the Lane Module 1o
eliminate these instantaneous variations.
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~ The UIINST specifications for the Clock signal are summarized in following Table.

Parameter Symbaol Min. Ty p. Max. Unit Note
Ul instantaneous Ulpear 2 - 333 ne ["J"[-E[}E}'-

Mote: (1) This valus commesponds 10 2 minimum 150 Mbps dats raie.

{2} The mindmum LN shall not e wolated for sany single bit peniod, e, any DOR half cyde within & dats barst
{3} Masdmum ioisl bi rate iz 3. 935Gbps of 4 data lanes Emmmwzmnfammm-m data
format/ 2 513Gbps of 4 dais lane 16-bil data format.

Tabla 11.11: Reverse HS Data Tmnsmission Timing Parametars

The timing relationship of the DDR Clock differential signal to the Data differential signal is
shown in Figure 8.13. Data is launched in a quadrature relationship to the cdock such that the
Clock signal edge may be used directly by the receiver to sample the received data.

The transmitter shall ensure that a rising edge of the DDR dock is sent during the first payioad
bit of a transmission burst such that the first payload bit can be sampled by the receiver on the
rising clock edge, the second bit can be sampled on the falling edge, and all following bits can
be sampled on alternating rising and falling edges.

All timing values are measured with respect to the actual observed crossing of the Clock
differential signal. The effects due to variations in this lewel are included in the clock to data
timing budget.

Receiver input offset and threshold effects =hall be accounted as part of the receiver setup
and hold parameters.
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Figure 11.7: Data to Clock Timing Definitions
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Data-Clock Timing Specifications

The Data-Clock timing specifications are shown in Table 13.12. Implementers shall specify a
value Ulystun that represents the minimum instantaneous Ul possible within a High-Speed
data transfer for a given implementation. Parameters in Table 13.12 are specified as a part of
this value.. The setup and hold times, Tserupry and Thoioiryg, respectively, describe the timing
relationships between the data and clock signals. Tserypry is the minimum time that data shall
be present before a rising or falling clock edge and TRy IS the minimum time that data
shall remain in its current state after a rising or falling clock edge. The timing budget
specifications for a receiver shall represent the minimum variations observable at the receiver
for which the receiver will operate at the maximum specified acceptable bit error rate.

The intent in the timing budget is to leave 0.4*Ulyst, i.e. £0.2*Ulysr for degradation
contributed by the interconnect.

Parameter Symbol Min. Typ. Max. Unit Note
Data to Clock Setup Time [RX] Tsetupry 0.15 - - UIINST 1
Clock to Data Hold Time [RX] ThoLomrx 0.15 - - UIINST 1

MNote: (1) Total setup and hold window for receiver of 0.3*UIINST.
Table 11.12: Data to Clock Timing Specifications
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5.3 HIGH-SPEED DATA TRANSMISSION IN BURSTS

Burst Mode Data Transmission
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Figure 11.8: High-Speed Data Transmission in Bursts

Parameter Description Min Typ Max UNIT
Tpx Transmitted length of any Low-Power state period 50 - - ns
T Hs-PREPARE Time that the transmitter drives the Data Lane LP-00

Line state immediately before the HS-0 Line state 40 + 4*Ul - B5+6'UlI| ns
starting the HS transmission
Tusprerare + | Thapresage + time that the transmitter drives the
145 + 10*UI - - ns
T 1is.zERO HS-0 state prior to fransmitting the Sync sequence.
T o TERM-EN Time for the Data Lane receiver to enable the HS line
- - 3B+4'Ul| ns
termination.
T Hs-seTTLE Time interval during which the HS receiver shall 145 +
85 + 6*UlI - ns
ignore any Data Lane HS transitions. 10*Ul
T s TRAIL Time that the transmitter drives the flipped differential
state after last payload data bit of a HS transmission i I - - ns
60+n*4*Ul)
burst
T hs-exiT Time that the transmitter drives LP-11 following a HS 0
- - ns
burst.
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Figure 11.9: Switching the Clack Lane between Clock Transmission and Low-Power Mode

Parameter Description Min Tvp Max | UMIT
| Time that the transmitter continues to send HS clock
lafier the last associated Data Lane has transiioned fo |60+ 52°U1] - - s
LP Mode.
s Time that the HS clock shall be driven by the
iransmitter prior to any associaled Data Lane aul i : ne
lheginning the transition fram LP to HS mada.
Toonemersme  |TiMe that he transmitler drives the Clock Lane LP-00
Line state immediately before the HS-0 Line state 38 : a5 s
lstarting the HS transmissian,
Tewx pmerane + [Teus prenme + ime that the transmitter drives the HS-0
Teixremn  [state priorto starting the Clock. =00 - - L.
Teinrenmen  [Time for the Clock Lane raceiver to anable the HS line
ftermination. z 2 e -
Teoermee  |Time that the Fansmitter drives the HS-0 state after the
last payioad clock bit of a HS transmission burst. W ’ ) £
[ Time that the transmitter drives LP-11 following a HS
burst b ) ) o
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5.4 input timing table

Spec.

P t bol it
arameter Symbo in. T Mo Uni
DCLK Frequency fclk 166.32 MHz
Horizontal valid data thd 1200 DCLK
Hsync pulse Width thpw 20 DCLK
Hsync back porch thbp 80 DCLK
Hsync front porch thfp 86 DCLK
1 horizontal line th 1386 DCLK
Vertical valid data tvd 1920 T
Vsync pulse width tvpw 2 T
Vsync back porch tvbp 18 T
Vsync front porch tvfp 60 Ty
1 vertical field tv 2000 T
Frame rate FR 60 Hz
6.0OPTICAL CHARACTERISTICSTa=25+2C
Item Symbol Min. | Typ. | Max. | Unit Note
Contrast Ratio CR 1000 | 1500 Notef
Note3
Note1
Luminance(center) L 320 400 cd/m2 Note5
Note7
Luminance YU 75 | 80 % Note7
uniformity
. Note1
Response Time Tr+TF 30 ms Noted
Color temperature C - 7160 k
. * 7
Viewing Angle Horizontal ex_ 2 80
Ox 75 80
K=Contrast oy’ 75 80 degree Note2
Ratio>10 i
atio> Vertical oy 75 80
X 0.6653
Red y 0.3156
Green X 0.2629 Note
Color Chromaticity y Typ- | 0.6024 | Typ+ NgtES
(CIE1931) Bl X 0.03 | 0.1323 | 0.03 Note7
ue y 0.0755
: X 0.2990
White y 0.3149
Colorgamut (NTSC ratio) 64.7 %

Note1: Definition of optical measurement system (BM-7)
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Photo detector

Mormal line

— B=d=0°

12 o'clock direction
Py =90°
S00mm B
i
-
f 2
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£
B, =90 Ba=90"
=
< Active Area /
E .
L LCD Paneal

-

@ =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"
B-a-0 12 o'clock direction

o |
Lo 765
/7

IS

le ®=0°

‘B// Active Area

v
7

®=180°

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
outputintensity changed from 90% to 10%. And fall time (TOFF) is the time between
photodetector output intensity changed from 10% to 90%.

/ White (TFT OFF) Black (TFT ON) White (TFT OFF)

(Relative value)

Photo detector output

Fig. Definition of response time
Note4: Definition of contrast ratio

Luminance measured when LCD on the Whitestate
Luminance measured when LCD on the Blackstate

Contrast ratio(CR)=

“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.
Note6: All input terminals LCD panel must be ground while measuring the center area of the
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panel. The LED driving condition is IL=86mA
Note7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas.Everymeasuring point is placed at the
center of each measuring area.
Luminance Uniformity (U) = Lmin/ Lmax L----Active area length, W---- Active area width

~A/6 A/3 A/3 A/ 6~

Lighting area B

i
b |

‘ Lighting Area A ‘
I |

Bt
Ot

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

7 .RELIABILITY TEST ITEMS
7.1 TEMPERATURE AND HUMIDITY

Test Item Test Condition Remark

IEC60068-2-1 : 2007

HighTemperatureStorage Ta=80°C; 240hrs GB2423.2-2008

IEC60068-2-1 : 2007

Low Temperature Storage Ta=-40°C;240hrs GB2423.1-2008

IEC60068-2-1 : 2007

High Temperature Operation Ta=60°C > 240Hrs GB2423.2-2008

LowTemperatureOperation Ta=-20°C; 240hrs IEC60068-2-1 : 2007
GB2423.1-2008
HighTemperatureHighHumidity Ta=60"C > 90%RH IEC60068-2-78 : 2001
Operation 240Hrs GB/T2423.3-2006

Start with cold temperature >
End with high temperature >
IEC60068-2-14:1984,GB2423.22-2002

-40°C (0.5h) ~ 60°C(1h) /

Thermal Shock 50 cycles

Image Sticking 25°C ; 0.5hrs Note1

Note1:Condition of image sticking test :25 2
Operation with test pattern sustained for 0.5hrs,then change to 50% gray pattern
immediately.after30s,themura must be disappeared completely

(2) Ted Pattemn (chess board P attern ) (b Gray Pattern
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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

Frequency range:10 HZ~50HZ
Stroke:1.0mm,sweep:10 HZ ~50HZ
X,Y,Z 2 hours for each direction

IEC60068-2-32 : 1990
GB/T2423.8-1995

Packing Vibration
(non-operation)

7.3ESD
Test item Conditions Remark
Electro Static 150pF - 330Q) 1 =
Discharge Test Contact:+4KV,Air:+8KV Lenovo TFTL CD
(non-operation) 200pF > 0Q > +200V contact test 2 test plann

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 the Surface 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 the
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eyesormouth in 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,Starry does
not warrant the LCM.
3. All process and material comply ROHS.
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9. PACKAGE DRAWING
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