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2.General Description

WTIMV50E-01/ isatransmissive type aSi TFT-LCD (amorphous silicon thin
film transistor liquid crystal display) module, which is composed of aTFT-LCD panel, adriver
circuit abacklight unit, The panel size is 5.0inch and the resolution is 720X 1280. High image quality &S TFT
L CD module. Partial-screen display function is available. Sleep and Stand-by modes are available for power
saving.

2.1 Features
No Item Specification Remark
1 Display Mode Normally Black
2 Screen Size 5.0inch
3 Resolution 720 X RGB X 1280
4 Color Number 262K
5 Color Arrangement TFT Active Matrix
6 Driver IC IL19881C
7 Back Light White LED 6*2
8 Viewing Direction ALL DIRECTION
9 Interface MIPI
10 Surface Treatment UV Cut
11 touch panel
12 CTPDriver IC
13 Connector Type of CTP

2.2 Application
#  Mobile phone.
#  Portable multimedia device.

3.0utline Dimension

The mechanical detail isshown in Fig. 1 and summarized in Table 1 below.

Parameter Specifications Unit

Outlinedimensions | 69.48(W) x142.18(H) x2.80(D) (LCM, not include FPC) mm

Active area 62.1 (W) x110.4H) mm
Resolution 720(H) X RGB x 1280(V) dots -

Dot size 0.12825(H) x0.12825 (V) mm
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A TFT-LCM Interface Specification

Pin No Symbol Description Note
1 DON Negative polarity of low voltage differential data O signal
2 DOP Positive polarity of low voltage differential data O signal
3 GND System Ground
4 DIN Negative polarity of low voltage differential data 1 signal
5 D1P Positive polarity of low voltage differential data 1 signal
6 GND System Ground
7 D2N Negative polarity of low voltage differential data 2 signal
8 D2P Positive polarity of low voltage differential data 2 signal
9 GND System Ground
10 NC NC
11 NC NC
12 GND System Ground
13 CLKP Positive polarity of low voltage differential clock signal
14 CLKN Negative polarity of low voltage differential clock signal
15 GND System Ground
16 IOVCC Power supply input for LCM: 1.8V
17 NC NC
18 RESET Reset Signal
19 ID(OV) [LCM ID
20 TE Tearing Effect Output Signal
21 VCI Power supply input for LCM: 2.8V
22 GND System Ground
23 LEDA Power supply Anode input for backlight
24 LEDK Power supply Cathode input for backlight




REV @ A

Doc.No.: WTIMV50E-01

PAGE : 8/21

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE : 2017-09-11

CTP Interface Specification

Pin No Symbol Description Note
1 SDA(1.8V) |Serial datainput signal
2 SCL(1.8V) [Serid clock signal
3 EINT(1.8V) |Interrupt signal
4 VDD(2.8V) [Power supply input for CTP: 2.8V
5 GND System Ground
6 RESET(1.8V) |Reset Signal
5. Absolute Maximum Ratings
51 Electrical Maximum Ratings—for 1C Only
Table 3: Electrical Maximum Ratings— for IC
Parameter Symbol Min. Max. Unit |Note
Power supply voltage (VCI) VCI -0.3 +4.0 \ 1
Power supply voltage (I0VCC) IOVCC -0.3 +3.6 \ 1
Note:
1.10VCC,VCI, GND must be maintained.
2.The modules may be destroyed if they are used beyond the absolute maximum ratings.
5.2 Environmental Condition
Table4
Operating Storage
e AT temperature
Item i (Tstg) Remark
P (Note 1)
Min. Max. Min. Max.
Ambient temperature -10C +60°C -20C +70C Dry
- 80% max. RH for Ta 40°C<50% RH for 40C <Ta
Humidity (Note 1) ° ¢ ° ¢ No .
condensation

M aximum operating temperature

Note 1: Product cannot sustain at extreme storage conditions for long time.




Doc.No.: WTIMVS50E-01

REV @ A PAGE : 9/21

SPECTITLE

DOCUMENT CONTROL SPECIFICATION

6. Electrical Specifications
Typical Electrical Characteristics

AtTa=25 C,VCl =26V to 3.3V, IOVCC= 1.65V to 3.3V GND=0V.

EFFECTIVE DATE : 2017-09-11

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage (analog) VCI-GND 2.6 2.8 3.3 \%
Supply voltage (logic) IOVDD-GND 1.65 18 3.3 \%
Supply current B
(Logic & LCD) ICC VCI=2.8V 50 mA
Supply voltage of white _V LED Forward current
. =V (BL+)- - 19.2 - \%
LED backlight =40 mA
V(BL-)
L Uminance Number of LED
dies=12 - -
(on the modul e surface) ' 400 cd/m
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7.Timing Characteristics

High Speed Data Transmission: Data-Clock Timing

Tseru= THoLD
-

~Y

iy i

e
0.5 Uljyer

=+ Taxew
CLKp
CLKn
1 Whpsr ¥ 1
i 1
Tl:._ﬁ: __i
Parametar Symbeol Min Typ Max Units Notas
Ul Instantsreous Ueimr 1 125 ] 1.2,10
018 gl Uksar 3
Ciats to Clock Skew [messured st tanamittar] Tama [ TA]
02 0.2 Ulpar 4
0.15 0.15 Uksezr 5
Date o Clock Setug Time [measursd-at recaivar) TeeruefRX]
0.2 0.2 Ubrazr B
0.18 0.15 Ubkrazr 5
Dats to Clock Hold Tims [messurad st rEoieyer] Teunc[RX]
0.2 0.2 Ubpzr g
100 pE g
20% - B0% rise time and fall ime tmile 03 Ubsar 7
0.35 Ukrazr a

Nota:
1. This value corrasponds to a minfmum 80 MHZz data rate.
2. Tha minimum U shall not ba wiolatad for any single bit periad. e, any DDR haif cycle within a data burst.
3. Total silicon and package dafay budget of 0.37 UIINST whan D-PHY iz supporting maximum data rate = 1Gbps.
4. Total silicon and package defay budget of 0.47 LIINST when D-PHY iz supporting maximum data rate » 1Gbps.
5. Total setup and hola window for recaiver of 0.3 UIINST whan D-PHY is supporting maximum data rate = 1Gbps.
6. Total setup and hole window for receiver of 0.4~ UIINST when D-PHY Is supporting maximum data rate > 1Gbps.
7. Appifcable whan operating at HS bif rates 3 1 Gbps (Ul 2 1 ns).
8. Appiicable when operating at HS bit rates » 1 Gbps (LN < 1 ns).
4. Applicable for all HS bBit rataes. However, to avold excessive radiation, bit ratas 5 1 Ghps (LY & 1 ng), should not use values below 150 ps.
10. Far MIP! spesd mitafion:
[1] Par lane bandwidth is 1Gbps,
2] Total Bit Rata: 4Ghps far 8-5-8' 3Ghps for 6-6-6; and 2 67Ghps for5-6-5.
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LP Transmission AC Specification

>
7.
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Paramater Symbaol Min Typ Max Units Notes

15%-85% r3e tme and fall fime Taz! Tas =] na 1
S0%-35% ree bme and fall time Tezzr 35 na 1,56

Firat LP exclusive-0OR clock puse
Pulse width of the LP exeluaive-oR |[Eher STOR state o"'as: puige before] : 4 nE 4
ciock alop slate laFmLsETE
All oiner pulses 0 nE 4
Period af the LP exelisive-DOR cioes Tunsed a0 na
Siew Rate@ Col-#0pF 30 500 mving LaaT
Sew Rale@ S ... wo6F 3c 200 mying 1,237
L 1 P

Sl Rele Clois ® 20pF 30 150 ming 1237
Slew Rele Ciru: » 70pF 30 100 ming 1237

Load Canaciante Cizez 70 pF 1

Nots:

1. CLOAD  includes the low=frequancy squivalent fransmizssion line capacifance. The capacitance of TX and B¥ are assumed fo always be
<10pF. The distributad line capacitanca can be up 1o 50pF for a ransmission line with 2ns delay.

2. Whan the output voltags is betwsean 15% and balow 85% of the fully seftled LP signal lsvals.

3. Measurad as average across any 50 mV segmant of the output signal transition.

4. This parameter value can be lower then TLEX dus fo differences in riss va. fall signal slopes and tip lavels and mismatches batwaen Dp and
Din LP transmittars. Any LP exclusive-OR pulse cbearved during HE EoT (transgition from HS lavel to LP-11) ie glitek bakavior.

5. The rsa-time of TREOT stants from the HS comman-iavel at tha maoment the diffarential amplituds drops balow 7O0mV, dus to stapping the

diffarential dnive.

&. With an additional load capacitance CCM betwaen 0-60pF on the tarmination canter tap at RX side of the Lane.

7. This value reprasents a comar point in a plecewisa linear curve ag ballowed.
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High-Spasd Data Trangmission in Bursts

| b A | |
ek XOOOOBOOSOHOAOROO0OOROCOORCOGORNC
| P
E Tirx Tezspagrare| Thazemo Tugawme
' : Disconnect
Dp/Dn —T_$_\ l | Terminstor /r'ir_
i \ . i
Wi M : : : -
i & %:ECMM,{ Bl
| B : . i* i P Trg-ams LP
T Capture 1 i = o
- - Data Bit Tend -1
Tra.2eT7LE - W
- TegTR8L T-eExm
LP-11 | LP-01 LP-00
Parameter Symbaol Min Typ Max Unita
Time 1o drive LP-00 to prapare for HS transmission Tz pacfase Af=410| a5+aU| ns
Time from start of tHS-TRAIL or tCLE-TRAIL peniod to start of LP-11 stata Tear 108+120 na
Tima to enable Data Lans receiver line termination messured from when Do
i Tig Tean-Ex J5+4U| ne
crogs VILMAX
Ti to driva fli d diff tiz| atste after last payload data bit of 5 HE
ma to drive fipped differentis’ state after last paylo iticf & B ansall oy
transmission burst
Time-cut 5t RX 1o ignore trengition’ period of EoT Topmes 40 ES+4L na
Time to drteP-11 sfter HS ourst T exir 104 na
Lengthcf any Low-Power siate perod Tipx 50 na
Synt gequehed pariod Tz aUI ne
Finimum lasd H5-0, drive penod bafore the Sync seqlence Tz genn 105+6L) ne

Noia:

13 Tha minimum value depends on the bit kate. Implemeniations shouwld ensure proper oparation for all the supporied bit rates.
22 Ul moans Unit Inferval, equal 1a'one half HS the olack period on the Cilock Lane.
3 TLRX s an internal statemachina timing reference. Extarnally measured values may differ slightly from the specified values due fo

asymmatical nse and fail timas.

Turnaround Procedure

Tipx

P
L]

LP-00

Tra SURE
Paramater Typ Max Unita
Length of any Low-Power stete period - Msaster side Tiex 50 75 ns
Length of any Low-Power state peniod © - Slave side Tiex 50 75 nE
Ratic of TLPA{MASTERVTLPX{SLAVE} between Master and Slave sids Ratio Tiex 23 32
Tima-out bafors new TX side start driving Trasme Tiex 2Tiex na
Time to drive LP-00 by new TX T'rrx-s_sr ST px ns
Time 1o driva LP-00 after Turnercund Request Trean AT px ns
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8.Power Supply Configuration
19.4.1. Power Structure

VGH (8718V)

VSP = 4.576.6V

\ VREG10UT (2.975.5V)

VDDI = 1.6573.6V VDDAM (1.6573.6V)
\ \, VREF (1.8V)

\;. LVDSVDD (1.571.7V)

VCORE (1.5V1. BV)

VS8, VSSA, VSSREF, LVDSVSS {(N}

VCOM (-0.27-4.0V; OV)

/ VREG20UT (-2.97-5.5V)

VGLO1 (-77-18V)
\ VGL (-77-18V)

VSN = -4.57-6.6V

Figure 130: Power Structure of Power Mode 4
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9.0ptical Specification

All optical specification is measured under typical condition (Note 1, 2)

ltem Symbol Condition Min. | Typ. | Max. | Unit Remark
Rise Tr -- 20 35 ms
Response Time 8=0° Note 3
Fall Ti -- 15 35 ms
: At optimized
Contrast ratio CR 800 1000 -- Mote 4
viewing angle
NTSC % B=0" -- 70 --
Top BO
- W Battom = BO -
iewing Angle 100 deg. ote
R Left 80 il
Right BO
Transmittance % 3.72%
X 8=0" 0284 | 0.314 | 0.344
White
Y B=0"° 0.321 | 0.351 | 0.381
X B=0" 0.620 | 0.650 | 0.88B0
Red Based on
Y B=0° 0.307 | 0.337 | 0.367
Chromaticity H466 BLU
X f=0" 0.202 | 0.232 | D.262
Green spectrum.
hi B=0" 0.544 | 0.574 | 0.604
X 8=0" 0.110 | 0.140 | 0.170
Blue
Y B=0" 0.094 | 0.124 | 0.154

Mote 1: Measured under Ambient temperature =257 +2C.
Note 2. To be measured on the center area of panel with a viewing cone of 1% by
Topcon luminance meter BM-5A, after 15 minutes operation.

BM-5A

______E'_

L1

FIELD=1" |

LCD PANEL

i

50 cm

CENTER OF THE GCREEN
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Note 3: Definition of response time:
The output signals of photo detector are measured when the input signals are
changed from “"black” to “white” (rising time) and from “white” to “black”

{falling time), respectively.
The response time is defined as the time interval between the 10% and 30%
of amplitudes. Refer to figure as below.

100%:
80%

asuodsal jeando

10%

¥

MNote 4.Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Photo detector cutput when LCD is at " White" status
Photo detector output when LCD is at "Black™ status

Contrast ratio (CR) =

Mote 5. Definition of viewing angle, 8, Refer o figure as below.

Bottom

MNote 6: Measured at the center area of the panel when all the input terminals of
LCD panel are electrically opened.
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10.Reliability Test Items

Item Test Condition Criterion
High Temperature Storage 70 °C, 120 hrs
Low Temperature Storage -20 C, 120 hrs
High Temp. & High Humidity Storage 40 C, 80% RH, 120 hrs
Vibration Test Freq.:10~55~10 Hz, Amp.:1.5mm T:ere Sho:'dhbe.”c;
(Non-operating) 1 hr for each direction of X, Y, Z change whic r.n|g t
. . affect the practical
Electrostatic Discharge Test Terminals 150 pF, 0 Q, £300 V, Contact i )
N i display function when
on-operatin i
( p 0) Panel 150 pF, 330 Q, +8 KV, Air the display quality tes
Thermal Shock ;
_ -20°C, 30 min /70°C, 30 min, 20 cycles is conducted under
(Static) normal operating
High Temperature Operation 60 C, 120 hrs condition.
Low temperature Operation -10 C, 120 hrs

High Temperature & High Humidity

) 40 °C, 709 RH, 120 hrs
(Operating)

FPC Peeling Strength Test Pull speed: 50 mm/min, +90°, > 400gf/cm
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11. Package

Protected bv 6 pieces of cushion EPE sheet

Putting travs into anti-electrostatic bag

6




Doc.No.: WTIMV50E-01

REV @ A PAGE : 18/21

DOCUMENT CONTROL SPECIFICATION

SPECTITLE EFFECTIVE DATE : 2017-09-11

12.Precautions

Please pay attentions to the followings as using the LCD module.

Handling

(a) Do not apply strong mechanical stress like drop, shock or any force to LCD module. It may cause
improper operation, even damage.

(b) Because the polarizer is very fragile and easy to be damaged, do not hit, press or rub the display
surface with hard materials.

(c) Do not put heavy or hard material on the display surface, and do not stack LCD modules.
(d) If the display surfaceis dirty, please wipe the surface softly with cotton swab or clean cloth.

(e) Avoid using Ketone type materials (e.g. Acetone), Toluene, Ethyl acid or Methyl chloride to clean
the display surface. It might damage the touch panel surface permanently. The recommended
solvents are water and Isopropyl alcohol.

(f) Wipe off water droplets or oil immediately.

(g) Protect the LCD module from ESD. It will damage the LSI and the electronic circuit.
(h) Do not touch the output pins directly with bare hands.

(i) Do not disassemble the LCD module.

(1) Do not lift the FPC of Touch Panel.

Storage
(8 Do not leave the LCD modules in high temperature, especially in high humidity for along time.
(b) Do not expose the LCD modules to sunlight directly.

(c) Theliquid crystal is deteriorated by ultraviolet. Do not leave it in strong ultraviolet ray for along
time.

(d) Avoid condensation of water. It may cause improper operation.

(e) Please stack only up to the number stated on carton box for storage and transportation. Excessive
weight will cause deformation and damage of carton box.
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Operation
(&) When mounting or dismounting the LCD modules, turn the power off.
(b) Protect the LCD modules from electric shock.

(c) The Driver IC control agorithms stated above should aways obeyed to avoid damaging the LSI
and electronic circuit.

(d) Be careful to avoid mixing up the polarity of power supply for backlight.

(e) Absolute maximum rating specified above has to be always kept in any case. Exceeding it may
cause non-recoverable damage of electronic components or, nevertheless, burning.

(f) When astatic imageis displayed for along time, remnant imageis likely to occur.
(g9) Be sureto avoid bending the FPC to an acute shape, it might break FPC.

(h) Most of the touch screens have air vent to equalize the inside air pressure to the outside one. The
air vent must be open and liquid contact must be avoided as the liquid may be absorbed if the
liquid is accumulated near the air vent.

(i) Forthefragility of ITO film, it should avoid to use too tapering pen as the input material.

Touch Panel Mounting Notes

(&) If acushion is used between bezel/housing and film must be choose as free as enough to absorb
the expansion and contraction to avoid the distortion of film.

(b) The cushion must be placed out of the Viewing Area.

(c) Bezel/Housing edge must be posited between Key Area and Viewing Area. The edge enters the
Key Areamay cause unexpected input if the gap istoo narrow or foreign particles like dusts exist
between Bezel/Housing and ITO film.

(d) Mounting example:
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ITO Film =
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TP Active Area

TP Viewing Area
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\
\
\
\
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The corner part has conductivity. Do not touch any metal part after mounting.

Others
a) If theliquid crystal leaks from the panel, it should be kept away from the eyes or mouth.

b) For the fragility of polarizer, it is recommended to attach a transparent protective plate over the
display surface.

c) Itisrecommended to peel off the protection film on the polarizer slowly so that the electrostatic
charge can be minimized.
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13. Inspection standard

(TBD)






