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172 f#k% (Product Specifications)

AR (Panel Type)

a-si TFT

M X ~) (Panel Size)

6.5 inch

WRER (Display Type)

Normal Black

43#E% (Resolution)

1080(RGB) x 2400 (dot)

7R AR (Dot Pitch)

0.0209mm X 0.0627mm

Btk (color) 16.7M

A (View Angle) ALL

/R IKE) IC (Display Driver IC) HX83112A
#1025 (Interface Type) MIPI 4 Lane
i #i2%FE (TP Type) INCELL

il 1IC (TP 1C) HX83112A

fi iz 12878 (TP Interface) 12C

YMER ) (Dimensions)

72.7(H) X 160.7(V) X 2.45(T) (mm)

s X RS (Display area)

67.72 X 150.48(mm)

HJt (Back Light) 590 ca/m?  (TYP)
fit 5 £ %L Touch points 5
fi #4258 Touch Key Number 0
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i 4% (Product Drawings)
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3.Z 0% X (The Interface Definition)
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4. 81445 (Electrical Characteristics)

71

Absolute maximum ratings

The absolute maximum ratings are list on Table 7.1. When used out of the absolute
maximum ratings, the LS| may be permanently damaged. Using the LS| within the
following electrical characteristics limit is strongly recommended for normal operation.
If these electrical characteristic conditions are exceeded during normal operation, the
LS| will malfunction and cause poor reliability.

Spec. :
Parameter Symbol Min. TF;;- Max. Unit

Power supply voltage 10142 VDD1~VSSD 03 n 5 v
Power supply voliage 22! V5P ~ VSSA -0.3 . *h v
Power supply vaoltage 3% VSSA~ VSN 0 - F5 v
Power supply voliage 4(3) VGH ~ VSSA -0.3 = +18 v
Power supply valtage 5% VSSA ~VGL -15 - 0 v
Power supply voltage 6(7) VGHO ~ VS5A -0:3 - +15.6 v
Power supply voltage 78 VE5A~VGLO -13.6 = 0 v
Operating temperature!® Ta 40 & +85 L &
Storage temperature!!® Tsig E55 - +110 e
Input voltage"" Vi 0.3 } VDD1+0.3 W
HS input voltage!'2 WHsin 0.3 - +2 v

Note: (1) VDD1, V55D must be maintained.

(2) To make sure VDD1 = VSSD.
(3) To make sure WVSP =2 VSSA.
(4) To make sure WSSA = VSN

) Te make sure WVGH = VSSA.

To make sure VS5SA 2 VGL /VGH +[VGL| < 32V.

To make sure VGHO = VSS5A.

For die and wafer products, specified up'te +857C_

} This temperature specificatiens apply tothe TCP-package.

5

(6)

(7)

(8) To make sure V8SA zVGLO
(9)

(10

(11)

1) This specifications-include input signals but without following: CP, CHN, DOP, DON, D1P, D1N, D2P,

D2N, D3P, D3N:

(12) This specifications.include following signals: CP, CN, DOP, DON, D1P, D1N, D2P, D2N, D3P, D3N.

Table 7.1: Absolute maximum rating
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DATA SHEET \V09.00
7.2 DC characteristics

(VDD1=1.8V, T= 25 °C)

- Spec. .
Parameter Symbol Test condition Min. Typ. Max. Unit
|input high voltage ViH 7 _ 0.7vDD1 - VDD1 Vi
[input low voltage ViL VDD1=165~1.55V 0 - |o3vbD1| V
Output high voltage Vo1 lon =-1.0 Ma 0.8vDD1 - - W
Output low voltage T 0 ~ |o2vop1| Vv
ILogic High level input current e Rggﬁ’ V[i’gf‘?(( ggf(s%ix - - 1 A
ILogic Low level input current I Rggf ﬁ%‘ EE}TIS%S;{? -1 - - A
Current consumption SLP [N _
mode (VDD1 - VSSD) lsTpvoo) VVDS[;'L—;.E!?‘}-" - 800 1600 uA
Current consumption SLP [N L
mode (VSP - VSSA) lsTover) "‘ﬁr“f"zg%v % in s BA
Current consumption SLP [N I Tt i:dle ] 20 a0 WA
mode (VSSA - VSN) ST 3
Current consumption
Deep Standby mode luLesivoo) - P 70 LA
(VB VSS0) VDD1=1 8V
Current consumption VSP=0V
Deep Standby mode luLPsvsFy VSh=0V - 0 - Ty
(VSP - VSSA) Ta=250C
Current consumption Q
Deep Standby mode luLespvsn - 0 = A
SSA - VSN)
Oscillator tolerance!! A OSE Ta =25°C -2 - 2 %o

Note: (1) Oscillator tolerance with auto tracking.
Table 7.2: DC characteristics
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DATA SHEET V09.00
7.3 AC characteristics

7.3.1 DSI DPHY electrical characteristics

7.3.1.1 Electrical characteristics of D-PHY layer
In general, the D51 D-PHY may contain the following electrical functions: High-Speed
Receiver (H5-rRX). Low Power Transmitter (LP-TX), a Low-Power Receiver (LP-RX), and

the Low-Power Contention Detector (Lp-co). Figure 7.1 shows the complete set of
electrical funclions reguired for a fully featured PHY transceiver.

b wtmn nnaaas

Figure 7.1: Electrical functions of a fully D-PHY transceiver

Where, the HS reciiver utilize Iuwmttége swing differential signaling for signal
transmission. The 'LP transmitter and LP receiver serve as a low power signaling
mechanism. Figure-7-2 shows both the HS and LP signal levels on the left and right
sides, respectively.

Because the HS signaling levels are below the LP low-level input threshold, Lane
switches between Low-Power and High-Speed mode during nomal operation.

WILMAR

WILMAX — —

WILMIN

WOL,MAX
GND
DL

Low Power Low Power Low Power High Speed
™ RX CD RX

Figure 7.2: Shows both the HS and LP signal levels
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7.3.1.2 Electrical characteristics of low-power transmitter

The Low-Power transmitter shall be a slew-rate controlled push-pull driver. It is used
for driving the Lines in all Low-Power operating modes It is therefore important that
the static power consumption of a LP transmitter be as low as possible. Under tables
list DC and AC charactenistic for LP-TX.

Spec. :

Parameter Symbol TS T i Unit

Thevenin output low level Voo -50 - 50 mYy
Thevenin output high level WVon 14 1.2 1.3 W
Output impedance of LP-TX! Lo 110 - - Q

Note: (1) Though no maximum value for Zcor is specified, the LP transmitter output impedance shall ensure the trupitre
specification is met.

Table 7.3: LP transmitter DC specifications

Parameter Symbol Min. Spec.Tvp. s Unit
15%-B5% rise fime and fall time(} trLFfFLe - - 25 ns
Slew rate {@ Croap =0pFi1H2MEE) = = 500 | mVins
Slew rate {@ Croap=5pFi12H3LE = 5 300 | mVins
Slew rate {@ Croap=20pF!1H21ELE - ] 250 | mVins
Slew rate {@ Croap=70pF!1H2ME.H - z 150 | mVins
Slew rate @ Coap=0 to 70pF(THEHE) a\tsh 20 i I =7
({Falling edge only)

Slew rate @ Croap=0 to 70pFITHZLE)

(Rising E-:Ee only) d 2 i i m¥ins
Slew rate @ Curoap=0 to 70pF!1-7LE) 30-0075* R e
{Rising edge only) (VO INST-T700)

Load capacitance CLoAn - - 70 pF

Note: (1) Cuoap includes the low-frequency equivalent transmission line capacitance. The capacitance of TX and
RX are assumed to always be <10pF. The distributed.ing capacitance can be up to 50pF for a transmission line
with 2ns delay.
{2) Measured as average across any 50 mV segment of the output signal transition.
{3) This value represents a comer pointin a piecewise linear curve.
{4) When the outputvolitage is in the range specified by VPIN (Absmax).
{5) When the outpuf valtage is between 400 mV and 930 m\V.
(6) When the output voltage is between 400 mV and 700 m\y.
{7 Where VO IMNST is the instantaneous.output voltage, VDP or VDN, in millivolts.
(8} When the output voltage is between 700 mV and 930 mV.
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DATA SHEET V09.00
7.3.1.3 Electrical characteristics of receiver

There part will contain two parts which High-Speed Receiver and Low-Power

Receiver. Because their have differential DC and AC characteristic, describe H5-RX
first then describe LP-RX.

7.3.1.4 High-speed receiver

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

Spec. :
Parameter Symbol Wi Typ. Max. Unit
Differential input high thresheld VioTH - 2 70 mY
Differential input low threshold Viom -70 - - mY
Single-ended input low voltage!!! WViLns -40 - - mYy
Single-ended input high voltage!" Viesse S - 460 mYy
Common-mode voltage HS receive model1i2) Vomrxoc 70 - 330 mYy
Differential input impedance Zin 8l 100 125 0

Mote: (1) Excluding possible additional RF interference of 100m\y- peak sine wave beyond 450MHz.

(2) This table value includes a ground difference of 50mV between the transmitterand the'receiver, the static
common-mode level tolerance and variations below 450MHz

Table 7.5: HS receiver DC specifications

Parameter Symbol Min S‘ffl-‘;;c' Wax Unit
Common mode interference beyond 450 MHz!" AV oumuxpn - - 100 mVep
Common mode termination'?! Cem - = &0 pF

Note: (1) AVeourxrr is the peak amplitude of-a_sine wave supenmposed on the receiver inputs.
(2) For higher bit rates a 14pF capacitor will be needed to meet the common-mode retumn loss specification.

Table 7.6: HS receiver AC Specifications
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DATA SHEET V09.00

7.3.1.5 Low-power receiver

The low power receiver is an un-terminated, single-ended receiver circuit. The LP
receiver is used to detect the Low-Power state on each pin. For high robustness, the
LP receiver shall filter out noise pulses and RF interference. It 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 related diagram
shows as Figure 7.3 Input Glitch Rejection of Low-Power Receivers. Besides, under
tables list DC and AC characteristic for LP-RX.

ZTLPY ; :
eSpike :-I—H eSpiks
I — o
| \{ i MY
I I : \ /
el e f : bt o= V,,
INPUT 3 ”L ﬂ
i ---T'!L i Er A
J \ |
. S : 1
| |
l THI‘\.-HJG h E
1 |
I
OUTPUT

Figure 7.3: Inputgliﬁ:h rejections of low-power receivers

Spec.
Parameter Symbeol Min. S Mar Umit
Legic O input threshold i - - 550 m
Logic 1 input threshold iH B3O - - my
Table 7.T: LP receiver DC specifications
Spec. 3
Parameter Symbeol T T Mo Unit
Input pulse rejectignl! Hats SspinE - - 300 W.ps
Mimimum pilse width responset T hwrs- i 20 - - ns
Pesk-to-peak interference voltage Winit - - 200 m
Interference frequency Trr 450 - - MHz

[2) An impulse less than this will not change the receiver state.

[3) In addition to the required gltch rejection, implementers shall ensure rejection of known RF-nterferers.

[4) Aninput pulse greater than this shall toggle the output.
Table T7.8: LP receiver AC specifications

Mote: (1) Time-voltage integration of a spike above VIL when being in LP-0 state or below VIH when being in LP-1 state.
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DATA SHEET V05.00
7.3.1.6 Line contention detection

Contention can be inferred from any of the following conditions:

A. An LP high fault shall be detected when the LP transmitter is driving high and the
pin voltage is less than Vikco.

B. An LP low fault shall be detected when the LP transmitter is driving low and the
pad pin voltage is greater than Vico.

Spec. ;
Parameter Symbol Wi TYp. Max. Unit

Logic 1 contention threshold Viuco 450 - - mV
Logic ) contention threshold ViLco S i 200 mV

Table 7.9: Contention detector DC specifications

LDAIA SHEE] VOY.0U
7.3.1.7 High-speed data-clock timing

This section specifies the reqguired timings on the high-speed signaling interface
independent of the electrical charactenistics of the signal. The PHY is a source
synchronous interface in the Forward direction.

The Master side of the Link shall send a differenfial clock signal to the Slave side to
be used for data sampling. This signal shall be a DDR (half-rate) clock and shall have
one transition per data bit time. All timing relationships required for correct data
sampling are defined relative to the clock transitions. Therefore, implementations
may use frequency spreading modulation on the clock to reduce EMI:

The DDR clock signal shall maintain a quadrature phase relationship to the data
signal, Data shall be sampled on both the rising and falling edges of the Clock signal.
The term “rising edge” means "rising edge of the differential signal, i.e. CP — CN, and
similarly for "falling edge". Therefore, the perod of the Clock sighal shall be the sum
of two successive instantaneous data bit times. This relationship is shown in Figure
74

cP

CNX B ><

+ I'.HIH'I-'IIJ i 1f.hhﬂl|‘.-I|J .

_.-.— 1 B Cocs Pard = Uiear| 1) + Limani) —||1
¥

Figure 7.4: DDR clock definition

The same clock source is used to generate the DDR Clock and launch the senal data.
Since the Clock and Data signals propagate together over a channel of specified
skew, the Clock may be used directly to sample the Data lines in the receiver. Such a
system can accommodate large instantaneous variations in UL

The allowed nstantanecus Ul varation can cause large, instantaneous data rate
variations. Therefore, devices shall either accommodate these instantaneous
variations ‘with appropriate FIFO logic outside of the PHY or provide an accurate
clock source to the Lane Module to eliminate these instantaneous vanations.
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DATA SHEET Vo9.00
The Ulwer specifications for the Clock signal are summarized in Table 7.10.

Spec. :
Parameter Symbol Wi TvD. Mox. Unit

Ul instantaneousgtis .43 Uizt 083 - 12.5 ns
MNote: (1) This value comesponds to & minimum 80 Mopsfllane data rate.
{2) The minimurm Ul shall not be viclated for any single bit period, ie., any DDR half cycle within a data burst.

{3) Maximum total bit rate is 4.8Gbps of at 28-bit data format £3.6G0ps at 18-bit data format / 3.2Gbps at 16-bit data
format.

Table 7.10: Reverse HS data transmission timing parameters

The timing relationship of the DDR Clock differential signal to the Data differential
signal is shown in Figure 7.5. Data is launched in a quadrature relationship to the
clock 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 clockis sent during the first
payload bit of a transmission burst such that the first payload bit can be sampled by
the receiver on the nsing clock edge, the second bit ¢an'be sampled on the falling
edge, and all following bits can be sampled on altemating rising and falling edges.

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

Receiver input offset and threshold effects shall be accounted as part of the receiver
setup and hold parameters.
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CP

CN

Referance Time

— Topmur—=f— Tioo—
D.SUIRST‘F
vew
A T g
i Tewkn

Figure 7.5: Data to clock timing definitions
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7.3.1.8 Data-clock timing specifications

DATA SHEET Vv09.00

The Data-Clock timing specifications are shown in Table 7.11. Implementers shall
specify a value UlinsT(Min.) that represents the minimum instantanecus Ul possible
within a High-Speed data transfer for a given implementation. Parameters in Table
711 are specified as a part of this value. The skew specification, Tskewmx, Is the
allowed deviation of the data launch time to the ideal 2UlnsT displaced quadrature
clock edge. The setup and hold times, Tserupryg and ThoLbirg, respectively, describe
the timing relationships between the data and clock signals. Tseturry IS the minimum
time that data shall be present before a rising or falling clock edge and TroLpry 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"UnnsT, 1.e..20.2* st for degradation
contributed by the interconnect.

Spec. .

Parameter Symbol i o Mo, Unit
Data to clock setup time [Receiver]!! Teeneryg 015 - 0.85 Ulist
Clock to data hold time [Receiver]!!) THoLD{R:G 0.15 - 0.85 Ulst

Note: (1) Total setup and hold window for receiver of 0.3*Wxst.

Table 7.11: Data to clock timing specifications
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5.0] FEPE 5206 i (Reliability Test Conditions And  Methods)
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6. Y. =% (Optical Characteristics)
6-1. OPTICAL CHARACTERISTICS (LCD Panel+DrIC+STD BLU)
LCD (BACELIGHT ON)
Item Symbel Condition Min Typ Max Unit Note
Transmittance T =00, B=0" {3.23) (3.83) = Ba DN
11
Viewing Angle ::5 CR =10 75 20 - deg. (30.04.05)
0922
Contrast Ratio CR =07, B=0" 1100 1300 - - (1342
Response Time i p=0", f=0" - - (23) ms (6
GtoG - _ _ (34)
x (0.631) | (0.646) | (0.661)
Red -
v (0.327) | (0.337) | (0347)
_— x ©029) | 0319 [ 0329)
Chromaticity T gt gy [R50 ]GRO | BLGRN < QT
B x (0.146) | (0.156) | (0.166)
¥ (0.042) | (0.057) | (0.072)
15 x 0.280 0300y | (0320
White —— En ._"-'Dii Ea_s 1 si q0_335§
WNTSC Ratio - p=0", B=0" (67} (71} - %o (234N
: 60Hz (-30)
Flicker e 25 dB (%)
For details, refer to the MNotes on the following pages.
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7R IEARME (Inspection standard)

8.1 Inspection conditions is as follows

1) Viewing angle is within +-30° from vertical direction, as fig 1
2) Viewing angle is the angle defined in the drawing

3) Ambient temperature is approximately 25+-5° C

4) Ambient luminance is about 300~500 Lux.

Eves position

0~50cm

M////é:\thn Modkile
i

figl

8.2 Panel area definition
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8.3 Routine inspection standards

——

Vharea: Viewing Area

———= ® AAarea: Active Areawhich display pictures

——»® Barea: Outside area normally is covered at customer’s side

. . e dp oLyl
7 H AR E X ENEER I bR o
11.3.1 | APWRSF 5 B YRS A AT NG *R
SR NG H
S RTYIN NG H L
11.3.2 IR SR NG H +
- " Hw/ |
TP IR R, ofdst NG Ey, *
LCM/ & 0. 95 ~F—2. 4 ~F
1. BEQ7
30mm H #¢
R e I
Ko S an Y. + bmm [A] ‘
LR LCD B _ AR |H M
11.3.3 |1/P _FHHH @ o=0 10 V3. | OHEEMR | &
I SO AU s BRI | R E)
Y2 L R 10
_ AN, HEIT
Pz T
253
NG .
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0. 10mm< @ = |
0. 15mm
@ >0. 15mm NG

0.15mm<® =0.2mm %8 A-FHAEE
LCM/ B >2. 4 ~F——6. 0 ~F
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