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1 General Description

AML-FRD350H45030-A 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 3.5inch and the resolution is 320x480. High image quality a-Si TFT
LCD module. Partial-screen display function is available. Sleep and Stand-by modes are available for

power saving.
1.1 Features

No Item Specification Remark
1 Display Mode Normally White
2 Screen Size 3.5inch (diagonal)
3 Resolution 320XRGBX480
4 Color Number 262K
5 Color Arrangement TFT Active matrix
6 Driver IC ILI19488
7 Back Light White LED1%6
8 Viewing Direction 12:00 DIRECTION
9 Interface 3spi-18bit RGB
10 Surface Treatment UV Cut
11 touch panel With CTP
12 Touch driver FT6336G

1.2 Application

& ®

Mobile phone.
Portable multimedia device.

Outline Dimension

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

Parameter Specifications Unit
Outline dimensions | 55.50(W) x84.96(H) x 3.9(D) (LCM, not include FPC) mm
Active area 48.96(W) x73.44(H) mm

Resolution 320(H)RGBx 480(V) dots -
Dot size 0.153(H) x 0.153(V) mm
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Module specification of the module

Figure 1

B
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1). Display mode:3.5” 262K TFT,TRANSMISSIVE LCD:HSD i
2). Viewing angle:12 O’clock Direction/Normally White IC: ILT19488
3), Operating temp.: —10°C~+60°C o e POL: 0. 22D, 0. 2258 14
4). Storage temp.: —20°C~+70°C c FT63366
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6). Backlight:6 chip White LED Surface Hardness | 6H(7509) ) )
7). General Tolerance:+0.2 Uight Transmission | 262% Shenzhen Amelin Electronic Technology Co. Ltd. | brawinG | CYP
- T Operating Temperature|  -20~60'C
8). RoHS Request Storage Temperature | -30~70C TITLE. LCM OUTLINE | REV.| UNIT| SIZE A CHECK
: Operating Humidty 45~85 RH { [ va
Storage Humidity 45~95 RH MODEL.  FRD350H45030-A mm M APPROVE
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3 Electrical Characteristics

3.1 TFT-LCD Module

Ta=25C
Value
Item Symbo Unit | Notes
Min Typ Max
IOVCC 1.65 1.8 33
Supply Voltage for logic v
VCC 2.5 2.8 3.3
Operating temperature Top -10 +60
Storage temperature Tst -20 +70
3.2 Back-Light Unit
Item Symbol Min. Typ. Max. Unit Remark
Current IF -- 120 25 mA
Forward
VF - 32 - v
voltage [F=120mA
X - TBD - VF=3.2V
Chroma
Y - TBD -
Brightness L - 250 Cd/m2
Uniformity UBL 80 %
® 6 LEDsused
®  The luminous intensity of LED is strongly dependent on the driving current.
® [tis recommended the input of backlight to be constant current rather than constant

voltage.
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4 Block Diagram

3.5" TFT-LCD
320XRGBX480
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5 TFT-LCM Interface Specification
Pin No Symbol Description Note
1 LEDA Power supply Anode input for backlight
2-7 LEDK Power supply Cathode input for backlight
8 GND Ground
9 VCC Power supply input for LCM: 2.8
10 IOVCC Power supply input for /O
11-18 RO-R7 Red data bus
19-26 G0-G7 Green data bus
27-34 B0-B7 Blue data bus
35 GND Ground
36 DOTCLK High speed interface CLOCK differential signal input pins.
37 HSYNC Horizontal synchronizing signal in DPI interface.
Let to open or connected to VSSD.
18 VSYNC Vertical synchronizing signal in DPI interface.
Let to open or connected to VSSD
39 DE Data enable pin
40 RS Data or command select pin
41 SDO
42 SDA serial data input/output bi-direction pin
43 WRX/SCL [SCL pin as Serial Clock when operates in the serial interface
44 CS Chip select input signal
45 /RESET Reset signal input Pin
CTP INTERFACE
Pin No Symbol Description Note
1 GND System Ground
2 SDA(1.8V) [Serial data input signal
3 SCL(1.8V) [Serial clock signal
4 RESET(1.8V) Reset Signal
5 EINT(1.8V) [Interrupt signal
6 VDD(2.8V) [Power supply input for CTP: 2.8V
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6 Description of Interface Signal

DPI interface characteristics

VHN Teisi T A
Vs viL 13 ;
H I
. T Tier 17
I
Tecuwove Tecumwr :
DOTCLK __ Vit . |
TospToest Tour/Tossr .
DB[B:0] - vin 3§
DE - VIL 71
Spec.
Item Symbol Condition in, V. e Unit
Pixel low pulse width Tekit 15 - - ns
[Pixel high pulse width Teiknt 16 2 R ns
Vertical Sync. set-up time Tusst 15 - - ns
Vertical Sync. hold time Tysut 15 - - ns
Horizontal Sync. set-up time ThssT 15 - - ns
Horizontal Sync. hold time T skt 15 - - ns
|Data Enable set-up time ToEsT 15 - - ns
|Data Enable hald time Toekt 15 z z ns
|Data set-up time Tost 15 - - ns
|Data hold time Tour 15 - - ns
Phgse difference of sync signal Thy 0 i 390 Dotclk
falling edge
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DPI timing diagram

1T Frame

A

Panel
Display
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: VBP
I
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VSYNC
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HSYNC

DE

PCLK

HSYNC
PCLK

DE

Data Bus

General timing diagram

Vertical Sync.

VAdr

VFP

Horizontal Sync. Ol—

" Hsync | HBP HAGK

Invisble Image

=Timing information what is not possible to see on the display

=Blanking Time

ENABLE =0 (Low)

Display Area

display module

(VAdr + HAdr) - period
when valid display data are
transferred from host to

ENABLE = 1 (High)

HFP

>4
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Power on/off sequence

Power source IOVCC, VCI can be applied and powered down in any order.

IOVCC, VCI can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, IOVCC, VCI| must be powered
down minimum 120msec after NRESET has been released.

During power off, if LCD is in the Sleep In mode, IOVCC, VCI can‘be powered down
minimum Omsec after NRESET has been released.

NCS can be applied at any timing or can be permanently grounded- NRESET has
priority over NCS.

Note: (1) There will be no damage to the display module if the power sequences-are not met.
(2) There will be no abnormal visible effects on the display panel during the'Power On/Off Sequences.
(3) There will be no abnormal visible effects on the display between ‘end of Power on Sequence and before
receiving Sleep Out command. Also between receiving Sleep In command.and Power Off Sequence.
(4) If NRESET line is not held stable by host during Power on Sequence as defined in Sections 5.11.1.1 and
5.11.1.2, then it will be necessary to apply a Hardware Reset (NRESET) after Host Power on Sequence
to ensure correct operation. Otherwise correct funetion‘is not guaranteed.

If NRESET line is not held stable by host during Power-on Sequence as defined in
Sections 5.9.1.1 and 5.9.1.2 then it will"be necessary-to apply a Hardware Reset
(NRESET) after Host Power on Sequence is complete to ensure correct operation,
otherwise correct functionality is'.not guaranteed.-The power on/off sequence is
illustrated as below

Reset Timing Characteristics

Shorter than Sps
| | tResw

l
NRESET U \ /‘
trEST
Internal Status Normal Operation X Resetting K oDt Cordton

Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width'” | NRESET | 10 . \ . Us
) 5 _ D, When reset applied ms

during SLPIN mode

i a(2)
tREST Reset complete time ] 0 - i Wher Jelet applied —
during-SLPOUT mode
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DC Characteristics (Vce=2.4~ 3.3V, I0Vcc=1.65-3.3V,Ta=-40 ~ 85°C)

- Spec. :
Parameter | Symbol ‘ Conditions Min. | Typ. | Max, Unit
Power & Operating Voltages
|O Operating voltage IOVCC | /O supply voltage 1.65 18 33
Driver Operating veltage VCI Operation voltage 25 28 33
VSPROUT Dual Pump
! VSPROUT Triple Pump
Source Drive Voltage VSNROUT Dual Pump
VSNROUT Triple Pump
VCI=2.8V
Dual Pump
(Typ:BT=001)
Gate Drive High Voltage VGH e
IVGH=60uA E
IVGH=50uA
IVGH=40uA
VCI=2.8V
Dual Pump
(Typ:BT=001)
Gate Drive Low Vottage VoL oo
IVGE=-B0uA
IVGL=50uA
INGL=-40uA
Drive Supply Voltage [VGH-VGL] - 2
Input / Qutput
High level input voltage VIH - 0.7levee IOVCC
Low level input voltage VIL - VSSD 0.310vCe Y
High level output voltage VVOH IOH =-1.0mA"";| 0.810VCC lovee
Low level output voltage VoL I0L = +1.0mA VSSD 0.210VCC
Input leakage current lIL - - 1 HA
Frame rate at
. 60hz,default Vs
Oscillator frequency fosC and Hs setting MHz
Ta=25(
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7.0ptical Specification

N Specification .
ltem Symbol | Condition - Unit Remark
Min. Typ. Max.
Response time (By
. Tr+Tf 0=0" - 20 40 ms Note 5
Quick)
Contrast ratio CR 6=0" - 500 - Note 2,6
Top CR=10 - 60 -
Bottom | CR=10 - 60 -
Viewing angle deg. Note 2,6,7
Left CR=10 - 70 -
Right CR=10 - 70 -
Wx 0.292 0.307 0.322
Wy 0.312 0.327 0.342
Color chromaticity Rx 0.609 0.624 0.639
( CF only with ITQ, Ry 0.316 0.331 0.346
. . 6=0° Note 3
light source is C Gx 0.281 0.296 0.311
light, CIE 1931) Gy 0.562 0.577 0.592
Bx 0.128 0.143 0.158
By 0.094 0.109 0.124
NTSC 57% 60% - Note 3
Cross talk Ct - - 2% Note 9
Transmittance Trans - 5.50% - Note 4
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Note 1: Ambient temperature = 25°C.

Note 2: To be measured with a viewing cone of 2°by Topcon luminance meter BM-5A.

Note 3: To be measured with Otsuta chromaticity meter LCF-2100M, CF only measure under C light
simulation.

Note 4: CTC shipping status is cell without polarizer. Transmittance of Specification is cell with polarizer.
The tolerance of Transmittance is +10%.

Note 5: Definition of response time:
The output signals of TRD-100 are measured when the input signals are changed to “White”
(falling time) and from “White" to “Black” (rising time), respectively. The interval is between the
10% and 90% of amplitudes. Refer to figure as below,

"White" Black"

100% : _ _
WYp— — — N ———

(anjea saneey)eubis
-
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Mote 6: Definition of contrast ratio:
Contragt ratio is calculated by the following formula.
Brighiness on the "white” state
Contrast ratic (CR)= :
Brightness on the "black™ stata

Mota 7: Daefinition of viewing angla

Mormal
g =hy= o=

12 o'clock diraction
fys = Leln

) ¥ e = 000

G o'clock
I Bonding Pad

thy- = Q¢
FPC
MNote B: Optical characteristic maasurement setup.
Prata-dinzclor
Fiaki=2 F
J| e
[
R
| \ LD paned
I e
Mote 9
112 1% Fix ] 172 13 1%
e R BT
K S
.._ 12
)]
127 ey lovel 127 graw lavel .
\
0 zmy kvel

I LA-LA | F LA % 100%= 2% max., LA and LA" ara brightness at lacation A and A
ILB-LE" | F LB x 100%= 2% max., LE and LB ara brightnezs at location B and B
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8.Environment Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Operation temperature range Top -20 70 C Ambient
Storage temperature range Tst -30 80 C Ambient

®  Corrosive gas environment is not acceptable.

® TFT-LCD color will change slightly depending on environment temperature. This phenomenon is

reversible. Current reduction rate of LED backlight is according to the graph indicated below:

20
<
E
= 40
C
o
3 30
§e)
D 25 \
g 20
(s \
)
5 10
©
- ]
ke
< 0
0 c0 40 60 80 100
Ambient Temberature (C)
9.Reliability Test Items
Item Test Condition Criterion
High Temperature Storage 80 °C, 120 hrs
Low Temperature Storage -30 C, 120 hrs There should be no
High Temp. & High Humidity Storage 60 ‘C,909% RH, 120 hrs change which might
Vibration Test Freq.:10~55~10 Hz, Amp.:1.5mm affect the practical
(Non-operating) 1 hr for each direction of X, Y, Z display function when
Electrostatic Discharge Test Terminals 150 pF, 0 Q, £300 V, Contact the display quality test
(Non-operating) Panel 150 pF, 330 Q, 8 KV, Air is conducted under
Thermal Shock ] . ] . normal operating
(Static) -30°C, 30 min /80°C, 30 min, 20 cycles condition.
High Temperature Operation 70 C, 120 hrs
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Low temperature Operation

-20 ‘C, 120 hrs

High Temperature & High Humidity
(Operating)

50 ‘C,909% RH, 120 hrs

FPC Peeling Strength Test

Pull speed: 50 mm/min, +90°,

> 400gf/cm

10. Package

N
X
£
[

N
SR
R
N
R

o
“}\\
«‘}‘}\\‘

25 trays + 1 dummy tray = 400 ps

Putting bag into carton
Protected by 6 pieces of cushion EPE sheet

6
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Putting trays into anti-electrostatic bag Packing carton with sealing tape

11.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.
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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.

Operation
(2) When mounting or dismounting the LCD modules, turn the power off.
(b) Protect the LCD modules from electric shock.

(c) The Driver IC control algorithms stated above should always 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 a static image is displayed for a long time, remnant image is likely to occur.
(g) Be sure to 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.

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

Touch Panel Mounting Notes

(a) 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.

(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
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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.

(d) Mounting example:

£T
€5
O £
S g
. 1§ 8
Bezel / Housing —= N g
o
I
Cushion |
ITO Film —= |
+ F F+ + A \
+++++++++4 |
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

a) If the liquid 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) 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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12. Incoming inspection standard

12.1 Description

These inspection standards shall be applied to 3.5TN (CTC panel) supplied by

FRIDA co.,ltd

12.2 The environmental condition of inspection

The environmental condition and visual inspection shall be conducted as below

(1) Ambient temperature:15~25°C
(2) Humidity:25~75%RH

(3) External appearance inspection shall be conducted by using a single 20W

fluorescent lamp or equivalent illumination.

Cell visual inspection on the operation condition for cosmetic shall be conducted
at the distance 35cm or more between the LCD Cell and eyes of inspector. And, the
visual inspection viewing angle should be with in the 450 to perpendicular line

Ambient lllumination: 400~600 Lux for external appearance inspection.

Ambient lllumination:100~200 Lux for light on inspection.

12.3 Inspection criteria

Definition of dot defect
Definition of defect

a) The definition of dot: The size of a defective dot over 1/2 of whole dot

is regarded as one defective dot, and all brightness or dark dot

defect must be visible through ND 5% filter

b) Bright dot: Dots appear bright and unchanged in size in which LCD

Cell is displaying under black pattern.

c) Dark dot: Dots appear dark and unchanged in size in which LCD Cell

is displaying under pure red, green, blue picture.
d) 2 dot adjacent=1pair=2dots

il i !

2 dot adjacent 2 dot adjacent 2 dot adjacent(vertical)

2 dot adjacent(slant)
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Light on display inspection criteria

Outline
01 In accord with drawin
Dimension 9
Position-fin
ding
02 | Dimanslan In accord with drawing
Assemble
Dimension
Dot item standard Motes
Brightness dots Mzl
Dia z 0.dmm, ignore
Dark dots Mzl 0.1<Dia < 0.15mm, 1 dot
Dia=0.15mm, not allow
Adjacent dots not allowed
Total bright and dark dot Ne 2
. nat allow
03 Touch panelnewton ring {Having the approved sample as reference)

LCD Ripple

not allow
{Having the approved sample as reference)

butterfly spot
and leakage light

not allow
{Having the approved sample as reference)
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4.1 =mall area LCD
Unit : mm
. Cualified
Length Width Quantity
W - =0.015 Ignore
] =10 | ootsews 2
=2.0 O 1
0.025=W=
=1.0 0.05 1
- pobias |NeEEIE
LCD black
spots,
O white spots 4.2Large area LCD
(Ling Styla) ST
: ualifie
e ) | Length Width Caaiity
<1 3 =<0.015 lgnore
|.._.| - 0.015<W=
L 2.0 0.025 ¢
o 0.025<W=
=1.0 0.05 1
i e According to
Bty circle
CSTHN :IfW = 0.015 . ungualified
Ignere beyond viewing area
LCD Same to NO.3 circle
05 Scratch . | sightline and surface of LCD is vertical
Threadlike | (2)Same to NO.3 line style
Fiber
It is not admissible that POL is beyond the edge of glass,
glse, unqualified.
0& POL It is essential that POL Is over the 50 percent of width of
frame , else .unqualified.
According to the drawing in case of special definition.
IC/IFPC
o7 Bonding Scratch Reject
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Intensity Of
Adhesion

If lower than specification, reject

Gold Fold Twist

Reject

According to outiine, no gold outside,

Blane seal can not be higher than LCD
07 IC/FPC
Eonding
FFPC Gold Sever :
Reject
Lack of
Component. If exist, reject
Polarity Inverse
Leak Solder. . :
Virtual Solder et smien
Short Circuit In
Solder Point exskaRiea
o} SMT Tin Ball If exist, reject

Tin Acumination

If visual, raject

Height
Soldar Paint

If higher 0.3mm than component. reject

Height of
component

Either side higher 0.5mm than
companent, reject
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Compaoneant Shift

| component l

ll_
IETIIH%[::::::::llﬁ?:*

X<3/4Z
y=1/3D

Solder Pad

reject
reject

o8

SMT

Few Tin
i 8220" reject
Component
B J /
Companent Fa [\“—x____ l |
Deflection e
Pad T
h
If ¥ =130 reject
Component
Carcass Reject

Sideways
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Component
carcass It exist with visual inspection , reject
Sideways
A: Tin accrete the solder side
complately . hollowly Ok
E: Tin accrete the solder side
Lot Tin completely , full circle arc . ok
C: Jointing include whole solder side,
height of tin>=30 percent of height of
component, raject
Ar Tin accrete the solder side
completaly , hellowly Ok
Few Ti E: haight of tin > 1/3 of solder side of
L component , ok
C: height of tin = 1/3 of solder side of
camponent, reject
Marmal
o8 SMT
Jointing side
Shaort cireult . Forbid
Open circuit
1. Rolling strake with visual inspection,
: forbid
s gt 2. Differentness of color in viewing area
Quality of CSTN | with visual inspection ( full white. red.
Display green. blue), forbid
3 . Display change with visual
inspection |, forkid
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X -
white £0.05 £0.05
Red £0.05 20.05 |Drive LCD under normal
ComtER condition, 25°C =0 5=0
10 CIE Grean £0.05 £0.05 Tastv'hitél TEC..‘I st bl
Coordinate kot ;
Blue +0.05 1{).0‘5 with DMS Record
According to the specification
or sample customer have
approved
Drive condition is according to
specification
Keasure location is in Follow Picture
3. Adjust brightness instrument tozero |
burraw against the surface of LCD .
press “measure” , record when the
display is steady.
iy second Wil YOKOGAWA=-3238)
11 | Brightness preduct
speacification ot :
g £ )
e
€x L) £
O
Measure location
According to According to product specification
12.| G (M) specification Measure instrument { DM3-501 )
13 Fesponse According to According to product specification
time specification Measure instrument [ DIMS-501 )
4q | Viewing Accarding to According to product spacification
angle spacification Measure instrument [ DMS-501 )
15 Vibration. E:m;:r?;’::gr:: Compare with the sample customer
Ring supply sUpply when assemble
According to the M e — "
use of product DRSS T f“m":'
Fregquency ( main FEC of EBend angle : 130
16 Of FPC ] Fix FFC in the caseamant when
Bend TEdiny N customer suppl
phone =6 PRy
thausand )
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13.Records of Version

Version Revise Date Page

Content

A 2017-07-12 All

First version.






