PRYIN T BA] S AR fL 7 R PR A F]
Shenzhen Amelin Electronic Technology Co., Ltd.

REV : A

PAGE : 1/20

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE : 2020.12.17

Specifications

TFT-LCD module
Model No : AMLO055-FHD-056A

For Customer’s Acceptance
Approved by Comment
Signature Date
Prepared by
Checked by
Approved by




ERYIITH B SEAR L R PR A 7

Shenzhen Amelin Electronic Technology Co., Ltd.

REV : A PAGE : 2/20

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVEDATE : 2020.12.17

Contents

ITEM

DOCUMENT REVISION HISTORY

GENERALDESCRIPTION

OUTLINE DIMENSION

TFT-LCM INTERFACE SPECIFICATION

ABSOLUTE MAXIMUM RATINGS

ELECTRICALSPECIFICATIONS

TIMINGCHARACTERISTICS

POWER SUPPLY CONFIGURATION

OPTICALSPECIFICATION

RELIABILITY TEST ITEMS

PACKAGE

PRECAUTIONS

INSPECTION STANDARD




ERYIITH B SEAR L R PR A 7

Shenzhen Amelin Electronic Technology Co., Ltd.

REV : A PAGE : 3/20

SPECTITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE : 2020.12.17

1. Document revision History :

DOCUME

DATE DESCRIPTION
NT

PREPAR APPROV
ED ED

A 2020.12.17 First Release.
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a) General Description

AMLO055-FHD-056A is a transmissive type a-Si TFT-LCD (amorphous silicon thin film transistor
liquid crystal display) module, which is composed of a TFT-LCD panel, a driver circuit a backlight
unit, The panel size is 5.46inch and the resolution is 1080X1920. High image quality a-Si TFT LCD
module. Partial-screen display function is available. Sleep and Stand-by modes are available for power

saving.
* Features
No Item Specification Remark

1 Display Mode Normally Black
2 Screen Size 5.46inch
3 Resolution 1080 RGB 1920
4 Color Number 262K
5 Color Arrangement TFT Active Matrix
6 Driver IC ILI7807D
7 Back Light White LED 7%*2
8 Viewing Direction ALL DIRECTION
9 Interface MIPI
10 Surface Treatment UV Cut
11 touch panel

* Application
#  Mobile phone.
#  Portable multimedia device.

b) Outline Dimension

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Parameter Specifications Uni
Outline dimensions | 70.60(W)X128.50(H) 1.48+-0.1(D) (LCM, not include mm
Active area 68.04 (W) 120.96(H) mm

Resolution 1080(H)RGB 1920(V) dots -
Dot size 0.063(H) 0.063(V) mm
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¢) TFT-LCM Interface Specification

NO |SYMBOL FUNCTION

1 GND GROUND

2 |vDDIO(1.8v) |POWER SUPPLY FOR INTERFACE PINS(1.8V)

3 NC NC

4 RESX NC

5 TE FMARK SIGNAL

6 NC NC

7 GND GROUND

8 D3P MIPI-DSI DATA LANE 3 POSITIVE-END INPUT/OUTPUT PIN
9 NC NC

10 D3N MIPI-DSI DATA LANE 3 POSITIVE-END INPUT/OUTPUT PIN
11 GND GROUND

12 D2P MIPI-DSI DATA LANE 2 POSITIVE-END INPUT/OUTPUT PIN
13 NC NC

14 D2N MIPI-DSI DATA LANE 2 POSITIVE-END INPUT/OUTPUT PIN
15 GND GROUND

16 cP MIPI-DSI CLOCK LANE POSITIVE-END INPUT PIN

17 NC NC

18 CN MIPI-DSI CLOCK LANE POSITIVE-END INPUT PIN

19 GND GROUND

20 D1P MIPI-DSI DATA LANE 1 POSITIVE-END INPUT/OUTPUT PIN
21 NC NC

22 DIN MIPI-DSI DATA LANE 1 POSITIVE-END INPUT/OUTPUT PIN
23 GND GROUND

24 DOP MIPI-DSI DATA LANE 0 POSITIVE-END INPUT/OUTPUT PIN
25 NC NC

26 DON MIPI-DSI DATA LANE 0 POSITIVE-END INPUT/OUTPUT PIN
27 GND GROUND

28 NC NC

29 | vee/viozs_pmu |POWER SUPPLY FOR INTERFACE PINS(2.8V)

30 |vDDIO(1.8v) [POWER SUPPLY FOR INTERFACE PINS(1.8V)

w
[

GND

GROUND




32-33 LEDA BACK LIGHT +
34-35 LEDK BACK LIGHT -
37 LEDPWM (LEDPWM
38 NC NC
39 ID ID
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(a)Absolute Maximum Ratings
Electrical Maximum Ratings — for IC Only

5.1
Table 3: Electrical Maximum Ratings — for IC
Parameter Symbol Min. Max. Un | Not
Power supply voltage (VCC) VCC -0.3 +4.0 A% 1
Power supply voltage (IOVCC) IovCC -0.3 +3.6 A% 1

Note:

* IOVCC,VCI, GND must be maintained.
» The modules may be destroyed if they are used beyond the absolute maximum ratings.

5.2 Environmental Condition

Table 4
. St
Operating orage
et (1G5 temperature (Tstg)
Item P P (Note 1) Remark
Min. Max. Min. Max.
Ambient temperature -20°C +60°C -30°C +70°C Dry
o 80% max. RH for Ta 40°C< 50% RH for 40°C < Ta No
Humidity (Note 1) densati
Maximum operating temperature C(“)n chsatt

Note 1: Product cannot sustain at extreme storage conditions for long time.
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(b)Electrical Specifications

Typical Electrical Characteristics

AtTa=25 °C, VCC =2.6V to 3.3V, IOVCC= 1.65V to 3.3V GND=0V.

Parameter Symbol Conditions Min. Typ. Max. Unit

Supply voltage (analog) VCC-GND 2.6 2.8 33 A%

Supply voltage (logic) IOVCC- 1.65 1.8 33 A%
Supply ICC VCI=2.8V . - 60 mA

current
Supply voltage of :\\//IE}SL]?)_ Forward current i 49 i v
white LED backlight Vi(aL) =40 mA
- Number of
Luminance LED dies = 14 700 | - 800 | cd/m
(on the module surface) 2
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7.Timing Characteristics

High Speed Data Transmigsion: Data-Clock Timing

Teerus THowp
b Lt -
-
' 05 Uyt
= Taxew
CLKp \ < > <
CLKn /
I 1 Uhnsr .
TI:-_H:
Parametar Symbaol Min Typ Max Units Notas
Ui instantsneous | Ngiar i 125 -] 12,10

0:15 B Ukszr 3

Ciats to Clock Skew [measured stianamittar] Tz [TA]
fl.2 02 Uz 4
0.8 0.15 Ukpezr 5

Diata to Clock Setup Time [messursd &t receiver) TeerualRX]
0.2 0.2 Ubrasr [
015 0.18 Uzt 5

Dats to Clock Hodd Time meseurad ‘st reaiayar] T mocefRX]
0.2 0.2 Wzt [
0] pe g
20% - B0% rize time and fall ime tri e 03 Uleazr 7
0.35 Ulssr E

Note:

1. This value correspands to @ minimum 80 MHz data rafe.

. Tha minimurm LY shall not ba violated for any singla bit peried, i.a. any DOR haif cycle within a data burst.

. Total silicon and package dalay budget of 0.4~ UINST whan D-PHY is supparting maximum data rate > 1Gbps.

2
3. Total siticon and package dalay budgst of 0.3 LIINST when D-PHY ig supporting maximum data rate = 1Ghbps.
4
5

. Total setup and hola window for recalvsr of 0.37 LIINST whan D-PHY is supperting maximum data rate = 1Ghps.

6. Total setup and hole windaw for recalvar of 0.4~ UIINST when D-PHY is supporting maximum data rafe > 71G5bps.

7. Appiicable when operating at HS bit rates 5 7 Ghps (Ul 2 T ns).

8. Appiicable when operating at HS bit rates » T Gbps (L < 7 ns).

§. Appiicable for all HE bit rates. Howaver, to avold excessive radiation, bit rates 8 1 Gbps (LY & 1 ng), should not use vaives below 750 ps.

180, For MIPI speed limitation:

[1] Per lans bandwidth is 1Ghps,

[2] Tota! Bit Rata: 4GDhps for B-8-8: 3Ghps for 6-8-6; and 2. 67 Gbps for5-6-5.
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LP Transmission AC Specification

Dy _\

T

o W AT

TrLe

R HES D

LP Clk F\I\_/

LP_Clk =EXOR{D . I.'ki)

G - —

TaLr

Parametar Symbal Min Typ Max Linits Motes
15%-85% rige Eme and fall lime Tar  Tas 28 na 1
S0°%-85% nise Ema and fall ime Tesor 35 na 158
Firat LP gxglusive-0OR clock puse
Puige widh of the LP sxclusive-OR |[5er STOP state of last pulse before] 1 na 4
il har T
ciock abop siste DLLSETE
All oiher pulges b na a4
Fenad of e LP exclusive-OR sioos Tenetr 30 na
Siew Rateq Col-w DpF E 500 ming 1,237
Siaw Rated O ... wECF 36 200 mvins 1,237
=
Slew REEE Cloys ® 20pF ac 150 VS 1.23.7
Slew Rete@ Cioun » T00F 3o 100 mving 1237
Loed Cepaciante Cirws 70 pF 1

Nots:

1. CGLOAD includas the lowdfrequancy equlvalent fransmission fine capacitance. The capacitance of TX and RX are assumed 1o always be
=10pF. The distributad fing capaciiahce can be up fo 50pF for a transmission line with 2ns dalay.

2. Whan the oufput voltage is betwean 15% and balow 85% of the fully sefiled LP signal levels.

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

4. This parameter value can be lower then TLREX dus to differences in rise vs. fall signal slopes and tnp lavels and mismatches between Dp and
Dy LP transmitters. Any LP sxclusive-OR pulse cbserved during HS EoT (transition from HS lavel to LP-11) is glitch bahavior.

5. The rze-time of TREOT stans from the HE comman-lavel at the moment the diffarential amplitude drops below TOmV, dus to stapping the

diffarential drive.

8. With an additional load capacitance CCM betwesan 0-60pF on the termination center fap al RX side of the Lane.
7. This value raprasants a cormar point in a plecewlsa linear curve as ballowed.

8V g, mYins

A

[=]

| |
20 30 40
Croag, pF
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High-Spasd Data Transmission in Bursts

GRS St STR it SUSSS

{
! {
H H i

Tirx  |Teappspare| Tuszemo Tusgvwne

b L i - L |

OOBCO00RCOR0EEC

(=)
m
2]
=]
3
=]
m
g

i i Vol e
N IR DS e e 6 e ® &k
H H - st H
i THaTERM-ES 1 Capture 1 E. The-gus LP
i - [ Data Bit Teod 28
i TraseTmLE -
i TagtAsL T-egur
LP-11 1 LP-O1 LP-00 =5 - e
Paramatar Symbaol Min Typ
Time to drive LP-00 to prepare for HS trensmissicn Tz pacess a0=41| a5+6U1 ns
Tima from start of tHS-TRAIL or tCLE-TRAIL perind 1o start of LP-11 stata Tear 108+ 20 ne
Tima to enable DatE Lane receiver line termination measurad from whenDa
Tegmzaaen 35+4U| na
croms VIL MAX
Time to drive fipped differental stste sfter |ast paylcad dats bit of 8 HE
: 5 " Toaraa. 80-4L na
trsnemission burst
Time-cut at RX 1o ignore trafaition’ period of EcT Tapmes i) E5+4i1 ns
Tima 1o drive'lP-11 aftar HS-gurat Teieenr 100 na
Lengthof any Low-Pdwer siate pefiod Tipx 50 na
Syna esguence pariod Trz2eni. BLI ne
Binimum |aad H5:0,driva period befors the, Sync seddance. Tz zemn 105+6L ns

Nots!

15 Tra minfmuny value depends an the bit kate. Implementations should ensure proper cperation for all the supportad bit rates.
23U maans Unit infarval, equal ta'ona haif HS thestdek perod on the Clock Lane.
OTLRPY is an intemal state machina timing reference. Extamally measured values may differ slightly from the specified values due fo

asymmaincal ise and fall iimas.

Turnaround Procedure

TLF‘:-t TLPH TLDK TTA..u;u;:
————————
1 1 o 1 1 1
1 1 1 - 1 1 1 1
1 1 driiva 1
1 I [ 1 1 1 [
H 1 1 i i overlap ' 1 1
H 1 1 H ' ' ' '
' r T 4 ol i om mom e s e o gl e s i R iy
1 1 1 1 1 1 1 1 1 1
i i i i i i i i i i
] i ] 1 i " L] ] 1 ]
: 1 L) 1 1 L] L] 1, ‘I :
LP-11i LP-10 i LP-00 i LP-10 ¢ & LPOD & LPOO: LPOO §  LP10 & LRI
‘e
Tr.q,s{lnt Tra GET T,_ P TL PX
Paramater Symbol Min Typ Max Unita
Length of any Low-Power stats pericd ©  Master side Tiex 50 75 rE
Langth of any Low-Powsr stste period :  Slave sids Tiex 50 75 e
Ratic of TLPX{MASTER)TLPX{ELAVE} batwesan Master and Slave sida Ritio Tisx 213 a2
Tira-out bafors new TX side stant driving Trasume Tiex 2Tiex ;]
Tima to drive LP-00 by new TX Treger ST gy ]
Time 1o driva LP-00 aftar Turnaround Reguest Traan AT px )
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8.Power Supply Configuration

19.4.1. Power Structure

VGH (8718V)

VSP = 4.576.6V

\ VREG10UT (2.975.5V)

VDDAM (1.653.6V)
\y VREF (1.8V)

\ LVDSVDD (1.571.7V)

VDDI = 1.65-3.6V

VCORE (1.5V71.6V)

VSS, VSSA, VSSREF, LVDSVSS (0V)

VCOM (-0.27-4.0V; OV)

2.37-3.0V)
VREG20UT (-2.97-5.5V)
VSN = -4,57-6.6V /

VGLO1 (-77-18V)
VGL (-7~-18V)

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

" Specification :
ltem Symbol | Condition : Unit | Remark
Min. Typ. Max.
Response Time
, TreTf | 8=0 35 45 ms Note 5
(By Quick)
Contrast Ratio CR B=0 700 1000 Note 2.6
Top | CR=10 [£] 80
o Bottom | CR=10 75 80
Viewing Angle deg. | Note 25,7
Left | CR=10 75 80
Right = CR=10 (5] 80
. Wx 0.209
Color Chromaticity B=0 -0.03 +0.03 Note3
Wy 0.316
NTSC B=0 60 70 Note3
Transmittance
Trans 3.6 42 % | Noted 9
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MNote 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 909

of amplitudes. Refer to figure as below.

100%:

B0% |77

T LR T I I L
'

asuodsai |eandg

10%

¥

Il

0%s

Mote 4.Definition of contrast ratio:

Contrast ratio is calculated with the following formula.

Photo detector output when LCD is at " White" status

Contrast ratio (CR} =

Photo detector output when LCD is at "Black” status

Note 5. Definition of viewing angle, 8, Refer to figure as below.

Bottom

Mote 6: Measured at the center area of the panel when all the input terminals of

LCD panel are electrically opened.
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(a) Reliability Test Items

Item Test Condition Criterion
High Temperature Storage 60 ,48hrs
Low Temperature Storage -20 ,48hrs
High Temp. & High Humidity Storage 30 ,700 RH,48hrs
There should b
Vibration Test Freq.:10~55~10 Hz, Amp.:1.5mm N eres 0;; ) ¢ _n;
t
(Non-operating) 1 hr for each direction of X, Y, Z change which mig
] affect the practical
Electrostatic Discharge Terminal 150 pF, 0 Q, £300 V, Contact . .
display function
Test - i .
est (Non Panel 150 pF, 330 Q, +8 KV, Air when the display
Thermal Shock . :
, -20, 30 min /70, 30 min, 20 cycles quality test is
(Static) conducted under
High Temperature Operation 60 ,48hrs normal operating
Low temperature Operation -20 ,48hrs condition.
High T ture & High Humidi
igh Temperature : igh Humidity 20 .70 RH 48 hrs
(Operating)
FPC Peeling Strength Test Pull speed: 50 mm/min, +90°, >400gf/cm
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(b) Package

Protected bv 6 pieces of cushion EPE sheet

3 4]

i o
Putting travs into anti-electrostatic bag
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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 surface is 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.

(1) Do not disassemble the LCD module.

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

Storage

(a) Do not leave the LCD modules in high temperature, especially in high humidity for a long
time.

(b) Do not expose the LCD modules to sunlight directly.

(c) The liquid crystal is deteriorated by ultraviolet. Do not leave it in strong ultraviolet ray for
a long 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
10.When mounting or dismounting the LCD modules, turn the power off.
11.Protect the LCD modules from electric shock.

12.The Driver IC control algorithms stated above should always obeyed to avoid damaging
the LSI and electronic circuit.

13.Be careful to avoid mixing up the polarity of power supply for backlight.

14.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.

15.When a static image is displayed for a long time, remnant image is likely to occur.
16.Be sure to avoid bending the FPC to an acute shape, it might break FPC.

17.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.

18.For the fragility of ITO film, it should avoid to use too tapering pen as the input material.

Touch Panel Mounting Notes

5. If a cushion 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.

6. The cushion must be placed out of the Viewing Area.

7. Bezel/Housing edge must be posited between Key Area and Viewing Area. The edge
enters the Key Area may cause unexpected input if the gap is too narrow or foreign
particles like dusts exist between Bezel/Housing and ITO film.

8. Mounting example:
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Bezel / Housing —=

0.2 ~0.5mm
(Recommend)

Cushion

ITO Film —=

ITO Glass—=

TP Active Area

TP Viewing Area

0.5 mm

The corner part has conductivity. Do not touch any metal part after mounting.

Others
2. [Ifthe liquid crystal leaks from the panel, it should be kept away from the eyes or mouth.

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

4. It is recommended 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




