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REVISION BY
A 2003-03-03 First Release.
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2. General Description

No Item Specification Remark
1 Screen Size 3.5 inch

2 Display Mode Normally BLACK
3 Resolution 320 x RGB x 480
4 Active Area 48.96*73.44

5 Outline Dimension 54.66%82.94%*3 .4
6 Viewing Direction ALL

7 Driver IC IL19488

8 Interface MCU/SPI_RGB
9 Back Light White Led*6

10 Touch Panel RTP




£00] [T

E | = | + v e | =2 | T
OA V-66157005eqyd )
m IN0dddY — M 7Y ww 300N
=S| o N0FHO =N s [awn [ W | 3L SHOY: UOT309304] [RIUSWUOITAUT U0 SIUSWSITNDIY '8
=) Z°0F :90URIOTO] UOTYTUTJOPU( L
A_u e oS dAD ONIMVHd P¥T ‘0] (DT BPII ueyzuays T e
P T T ey B BRI . HOTSUDUIQ 9261250 () UOTSUOMI T0THED 9
% o | 0,04+ _ 0,0%-:due] 83eI03§ g
-0 Y 0,09+ _ 0,01-:dus] Burjesady y
=1~ B VOZ-TT S TFSI=JA ] 88V6111:01 T0ATIq (0T °E
S < | - Tols . TIV :918uy Bummory g
% [ S qd1 T§|\ﬁ|\ﬁ|\ﬁ|\ﬁ|o vV Qa1 . YoeTg ATTPWION:Opol| ABTdST(Q T
m m aX ¥ i o 1 :S9J10N
z3 = UG RERAE RS S -
X <| ™ | 2 L
Z | m a S A !
N uauuBissy | ON U .
S |7 & ) el NHSE "0-SCT-9ZHl
w2 =
A m Sa) [ o2 s
ol o £0 °0F2 0= F¥ 1d+Ddd + H 20 F S0 "¢9 H
9/a] &8 2 . il ©
L ] e BHRyE e £0°0F0 0—a— zz =
Xy | L8 A R "
105 | oF
s ¢ BEEE & 0dd
o0 [ 1€
0] 56 N
w2 GOFO0G €k w0
c00] 1c ]
o a0 RN e, i eceori T SN i N B | s N A R I~ —----eeeeeevr
S0a] 6c QR XA = LS
900| gz <“<<“<K<K<“<“<“<N<K<“<<<<<<<“< =
ol i e e

600| St
oL0| ¥z
- 1aj €7
)
€| It
¥10| 02

910| 8L
210] 4L

80. 22 (LCD)

NOILOHHId TIV

82.54+0.2(TP)
*82. 944+ 0. 2(B/L)

FIYITHEE L B REAF RAF
SHENZHEN FRIDA LCD CO.,LTD

0] 9l .
W g el 0874026 S'E
— 100] 1L
M =] [
JH| 7L
S .m (S
= 72] S| o
Q =] | EIG
= 2 oot : , s
« m %zz% M g - (VV 4OT) 96 87 P P 1 nﬁ
m © i A S [r YV dL) 91 0% RS
T Ge 1 1) 96 °1¢ tmee
= = = A e 1e
) I 02 “0—ela————(d1) 2 0F 92 V¢
E W nn.v v ] L e (/)2 0T 99 "G
T
[ o — Ty
EE =) N
o Z = £0£00202 a0 onss] 1sard H
_, S =2 O v v O
s L C W 3190 | NMAYAT IN3INOD ‘ON w I m
& m m Gﬁw S , S + A 5 E T
QA




L8

YT A ERSEARBR AT | Doc.No.: FRD350045195-A-RT

SHENZHEN FRIDA LCD CO.,LTD REV T A PAGE . /20

SPEC TITLE
DOCUMENT CONTROL SPECIFICATION

EFFECTIVE DATE : 2020.03.03

4. Interface Specification

Pin No Symbol Description Note
1 GND Ground.
2-3 A Power Supply For LED Backlight Anode Input.
4-5 K Power Supply For LED Backlight Cathode Input.
6-7 GND Ground.
8 VCC Power Supply For LCD.
9 I0VC Power Supply For I/O.
10 RES Reset Signal input pin.
11 VSY Frame synchronous signal for RGB interface operation.
12 HSY Line synchronous signal for RGB interface operation.
13 GND Ground.
14 DOT Dot clock signal for RGB interface operation.
15 GND Ground.
16 DE Data enable signal for RGB interface operation.
17-22 D17-D12(R5-R0) |Red data (RO-LSB;R5-MSB)
23-28 D11-D06(G5-G0)  |Green data (GO-LSB; G5-MSB)
29-34 DO05-D00(B5-B0)  [Blue data (BO-LSB;B5-MSB)
35 SDO Serial data output pin.
36 SDI Serial data input pin.
37 RDX Read strobe signal.
18 WRX MCU: Write st.robe signa.l.
SPI_RGB:Serial clock signal.
39 D/C Data / Command Selection pin.
40 CSX Chip selection signal pin.
41 TE Frame head pulse for tearing effect.
42 XR touch panel. RIGHT
43 YD touch panel. DOWN
44 XL touch panel. LEFT
45 YU touch panel. UP

Notel:The reset voltage is consistent with the IOVC.
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Note2:The interface mode can be selected by the following resistors.

| LY L o Interface Using function pins

IR21(T0VC) R20(GND) R11(IOVC) R10(GND) RO1(IOVC) ROO(GND)

i NC (g NC (g NC O  MCU 18bit (S, C+IRY:#RD#RES£D00-D17

X (i NC (] ] NC MCU 9bit CSK#D, CHTRE+RDERES*D00-DO08

X (g NC NC OB MCU l6bit (ST, C+TRY:+RDRESD00-D15

i NC (] NC (i \C MCU 8bit CSHD/ CTRY#RDE#RES£D00-DO7

| O NC NC (g NC  3SPI RGB 18bit CSKMRI+SDI¥SDO+DE+DOTHHST+VSTHD00-D17 (default)
|0 \C (g \C 0 NC_ ASPI RGB 18bit CS¥#D/CoMRYSDI¥SDOXDE:DOT+HSY+VST#D00-DIT

5.Absolute Maximum Ratings
Electrical Maximum Ratings — for IC Only

Parameter Symbol Min. Max. Unit |Note
Power supply voltage (VCC) VCC -0.3 +3.3 Vv 1
Power supply voltage (IOVC) 1ovC -0.3 +3.3 Vv 1

Note:

1.VCC, IOVC,GND must be maintained.
2.The modules may be destroyed if they are used beyond the absolute maximum ratings.

6. Electrical Specifications

Parameter Symbol Conditions Min. Typ. Max. Unit

Supply voltage (analog) VCC - 2.5 2.8 33 Vv
Supply voltage (logic) 10VC - 1.65 1.8 33 Vv

Forward current

Supply voltage of white =20mA

VLED 16.2 18 19.8 A%

LED backlight Number of LED

=6
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7. Timing Characteristics
7.1 DBI Type B Timing Characteristics

I1:,I'I'\-'A' tc.l‘r-’h'
o
csx - P
f L= bt
3
DX g Z
7
L fam | [
. Bec
WRX L L b
- - . twch i
\L g’ N
P Lo
DB[23:0] o |
(Wite) X |
-
; troatroatm Eapa
tost trortrctm
RDX b &
\- Lo trcnsm -/ Lrandrantm \;
7
| Lrat! Lratfm, troan i
DE[23:0] )‘;
(Read)
™
Signal Symbol Parameter min max Unit Description
tast Address sefup time 0 ns
DCX
that Address hold time (Write/Read) 0 ns
tchw CSX "H" pulse width 0 ns
tcs Chip Select setup time (Write) 15 ns
CSX tres Chip Select setup time (Read ID) 45 ns
tresfm Chip Select setup time (Read FM) 355 ns
tcsf Chip Select Wait time (Write/Read) 0 ns
twe Write cycle 40 ns
WRX twrh Write Control pulse H duration 15 ns
fwrl Write Control pulse L duration 15 ns
trcfm Read Cycle (FM) 450 ns
Wh d from Fi
RDX (FM) trdhfm | Read Gontrol H duration (FM) 90 ns T
Memory
trdifm Read Control L duration (FM) 355 ns
frc Read cycle (1D} 160 ns
RDX (ID) trdh Read Control pulse H duration 90 ns When read ID data
trdl Read Control pulse L duration 45 ns
DB [23:0], tdst Write data setup time 10 ns
DB [17:0 tdht Write data hold time 10 ns
17208, 7 For maximum, CL=30pF
DB [15:0]. trat Read access time 40 ns ol
; For minimum, CL=8pF
DB [8:0]. tratfm Read access fime 340 ns
DB [7:0] : )
trod Read output disable time 20 80 ns
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7.2 DBI Type C Option 1 (3-Line SPI System) Timing Characteristics

CSX tohw [ - | toHw

il
-

h 4

A

” L-.renrc. L tE‘-'-‘- J
ot || tltan |

WRX/SCL \ /
tas tan

Y

A
v

S »
SDA | X
(Input) -
| facc | e
i « >
SDA Hi-Z 7 Hi-Z
(Output) \
Signal Symbol Parameter min max Unit Description
tsc SCL-CSX 15 - ns
tchw CSX H Pulse Width 40 - ns
Sl tcss Chip select time (Write) 60 - ns
tesh Chip select hold time (Read) 65 - ns
twe Serial Clock Cycle (Write) 66 - ns
twrh SCL H Pulse Width (Write) 15 - ns
S twrl SCL L Pulse Width (Write) 15 - ns
tre Serial Clock Cycle (Read) 150 - ns
trdh SCL H Pulse Width (Read) 60 - ns
trdl SCL L Pulse Width (Read) &0 - ns
SDA tds Data setup time (Write) 10 - ns
(Input) tdh Data hold time (Write) 10 - ns
SDA/SDO tacc Access time (Read) 10 50 ns For maximum CL=30pF
(Output) toh Output disable ime (Read) 15 50 ns For minimum CL=8pF
Note: Ta =-30to 70 °C, IOVCC = 1.65V to 3.6V, VCI = 2.5V to 3.6V, AGND =DGND =0V, T = 10+/-0.5ns

tr=15ns

70% 7
30% 3
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7.3 DBI Type C Option 3 (4-Line SPI System) Timing Characteristics

CSX

Y
F Y
Y
F Y

tcsh tCHW

Y

tchw b

F
L J

D/CX X

X

tan __‘

Y

turt/tran

F

v

WRX/SCL \ \
ds, tan
SDA |
(Input) - A A
l¢ ta::c: * toh -
SDA/SDO
(Output) )
Signal Symbol Parameter min max Unit Description
tcss Chip select time (Write) 15 - ns
CSX tesh Chip select hold time (Read) 15 - ns
tCHW CS H pulse width 40 - ns
twe Serial clock cycle (Write) 50 - ns
twrh SCL H pulse width (Write) 10 - ns
i twrl SCL L pulse width (Write) 10 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL H pulse width (Read) 60 - ns
trdl SCL L pulse width (Read) 60 - ns
SR tas D/CX setup time 10 - ns
tah D/CX hold time (Write/Read) 10 - ns
SDA tds Data setup time (Write) 10 - ns
{Input) tdh Data hold time (Write) 10 - ns
SDA/SDO tacc Access time (Read) 10 50 ns For maximum CL=30pF
{Output) tod Output disable ime (Read) 15 50 ns For minimum CL=8pF
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7.4 DPI (Display Parallel 16-/18-/24-bit interface) Timing Characteristics.

= S tsyncs
b e ;
VSYNC v
HSYNC Vi
" | tEns ' tENH
- | b -
ViH U‘iHX
ENABLE Vit ViL
trgbf o PWDL trgbr ) Lo PWDH R
ViH ViH ViH 5
DOTCLK Vi v Z.
. : | tcyco ) =
| tPos L tPDH ;i
- WiH . ViH
DB[23:01 L Write Data “LK
Signal Symbol Parameter min max Unit Description
VSYNC/ tevncs VSYNC/HSYNC setup time 15 : ns
HSYNC tsvncn VSYMNC/HSYMNC held time 15 - ns
fens EMNABLE setup time 15 - ns
ENABLE
tenn EMNABLE hold time 15 - ns
t Data setup time 15 - ns 2 “bi
DB [23:0] POS p 16-11 EI!—J"24 bit bus
tron Data hold fime 15 - ns RGB interface mode
PWDH DOTCLK high-level period 20 - ns
PWDL DOTCLK low-level period 20 - ns
DOTCLK
teven DOTCLK cycle time 50 - ns
tigor Lot DOTCLK,HSYNC.VSYNC rise/fall ime - 15 ns
Note: Ta = -30to 70 °C, IOVCC = 1.65V to 3.3V, VCI = 2.5V to 3.3V, AGND = DGND = 0V
t,=15ns tt=15ns

70% 70%
30% 30%
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8. Power Supply Configuration

8.1Case 1 - RESX Line is Held High or Unstable by Host at Power ON

o —

TPW=+/- nolimit

[

ArPW=+/- no Emit

1ovCC —

Fa

e’
s
Vvl S— N % Time when the latter signal rises up to 90% of its Typical Value.

For example, when WVCI comes later, then this time is defined at the
cross point of 90% of 2.8V, not 90% of 2.6V,

i | cross point of 80% of 2BV, not 80% of 2.6V

Time when the latter signal falls down to 20% of its Typical Value.
For example, when VCI falls earlier, then this time is defined at the

| ArPWCSH=+/ no limit HPWCSH=+/ no limit |
CsSX TTHerl """"""""""""""""""""""""""""""""""""""
- _pPWRESK=+L no limit

RESX _ L

(Power down in Sleep Out mode) 30% S~
PWRESX 1=min 130ms
|
RESX ;-j'P\NRESK:rJ- o Bmit
i N S i

(Power down in Sleep In made) ano o — ‘[\

IrPWRES X1 is applied to RESX falling in the Sleep Out Mode
tIrPWRESXZ2 is applied to RESX falling in the Sleep In Mode

8.1 Case2 - RESX Line is Held Low by Host at Power ON

RESX

RESX

[ — IrPVE+L na limit
T
lovcc — A ~
|
Wl —_— Time when the latter signal rises up to 90% of its Typical Value. [~
For example, when WCl comes later, then this time is defined at the
cross point of 80% of 2.8\, not $0% of 2.6V,
Time when the latter signal falls down to 80% of its Typical Walue.
For example, when WVCI falls earlier, then this time is defined at the
cross point of 90% of 2.8V, not 90% of 2.6W.
| ArPWIC SX=+/~ no limit IrPWICSX=+E& no limit, 1
csx e T . o R T R
JIPYWRESX= min10us
30% A \In
= IriPWRESX1=m 1 20m
(Power down in Sleep Qut rmode) . = o}
dPWRESX= min10us
30% 7]
. SPWRES) Z=min0ns, || S ——
(Power down in Sleep In mode)

trPWRESX1 is applied to RESX falling in the Sleep Out Mode

trPWRESXZ2 is applied to RESX falling in the Sleep In Mode

8.3Uncontrolled Power Off

The Uncontrolled Power Off means the situation when a battery is removed without the controlled power off

sequence. There will not be any damages on the display module, or the display module will not cause any

damages on the host or lines of the interface. At an uncontrolled power off event, the ILI19488 will force the display

to become blank and will not cause any abnormal visible effects within 1 second on the display and remains blank

until “Power On Sequence” powers it up.
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9.0ptical Specification

Item Symbol Condition Min Typ Max Unit Note
TH Gl Elis s/ME | BBME | BRE | R | &E
Response time TeTF i 30 ] ms |
] Rz (]
Contrast ratio
L Cr 600 - 700 - - 2
Color gamut 0=0°
VR 5C4) Ta=25°C ) %0 ) " )
Luminance
uniformity SWHITE 80 - - % 3
i
Ox+ CR=10 - 80 - deg
Viewing angle range Ox- Ta=25°C - 80 - deg 4
S E Oy+ - 80 - deg
Oy- - 80 - deg
LCM Luminance o=0°
LOM 26 Lv 0=0° - 400 - Cd/m? 5
Ta=25°C

Notel.Response time is the time required for the display to transition from White to black(Rise

Time, Tr)and from black to white(Decay Time, Tf).For additional information see FIG1...

Note2.contrast Ratio(CR) is defined mathematically by the following formula ,For more information

see FIG2.

Contrast Ratio(CR)=Average Surface Luminance with all white pixels/ Average Surface Luminance

with all black pixels

Note3.The uniformity in surface luminance(WHITE) is determined by measuring luminance at eath

test position,and then dividing the maximum luminance of all white pixels by minimum luminance of

all white pixels,For more information seeFIG2.

WHITE=Minimum Surface Luminance with all white pixels(P1,P2,........ )/Maximum Surface

Luminance with all white pixels(P1,P2,

Note4.Viewing angle is the angel at which contrast ratio is greater than a specific value.For TET

module,the specific value of contrast ratio is 10.For monochrome and color stn module,the specific

value of contrast ratio is2.The angles are determined for the horizontal or x axis and the vertical or y

axis with respect to the z axis which is normal to the LCD surface.For more information see FIG3
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Note5. Surface luminance is the LCD surface luminance with all white pixels,For more information
see FIG2.
LV=Average Surface Luminance with all white pixels(P1,P2,........ )
Note6.CIE(X,Y)chromaticity is the Center point value.For more information see FIG2.
Note7.For Viewing angle and response time testing,the testing date is base on Autronic-Melchers's
ConScope.Series instruments.For contrast ratio,Surface Luminance,Luminance uniformity and CIE,the
testing date is base on CS-2000 photo detector.
Note8.For TN type TFT transmissive module,Gray scale reverse occurs in the direction of panel
viewing angle

FIG1. The definition of Response time

M) S i [ 7€ S

> Tr+ —>Tfe—

100%

m 900{0 FEEEESERSSTEEREEEEE L L e e e e e e e e e e e LR P L ]

Optical
Respons

1 D‘JO FEEEEEEEEISEEEEEEERRREES

white black ~ white

L e e L Ty EEssasEEIERRRRSIRERRISRES

FIG2. Measuring method for Contrast ratio,surface luminance,Luminance

uniformity, CIE(X,Y)chromaticity.
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5 Points diagram

9 Points diagram

FIG3 The definition of viewing angle ./ E

Oy+ = 90°

6 o'clock

By = O0° IC Bonding Pad

FPC
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10.1 Appearance inspection

Item Acceptable standards for defects Defect level
Broken Not allowed ritical defects
Cracks Not allowed critical defects
Insufficient UV Not allowed critical defects
glue entering
Liquid crystal Not allowed critical defects
seal leakage
Liqud crystal Not allowed critical defects
bubbles
W <0.02,ignored
Surface scratch(mm) 0.02<. W <0.03 Le2, =2 iminor defects
0.03<2 W <0.05 L=1, N=1
0.05< W Notallowed
| D<0.1,ignored;  0.1<<D<0.15,N <4
Riackiwhii Spokmm) 0.15<D<02,N<2; 02< DNotallowed Lo feliets
The seal Not allowed minor defects
ollution
Liquid crystal Not allowed minor defects
residues
Surface stains Stains that cannot be cleaned or erased are not allowed minor defects
Refer to the product specification corresponding to each produect,
pize overall size(including length Width, thickness) or partial size major defects
exceeding the drawing size is not allowed

Remarks: 1)Surface scratches within 1.5mm of the glass edge are ignored;
2) D =diameter, L = length, W = width, N =gty

D=(a+b)/2 L
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10.2 Functional test criteria

Item Tudgment Level
No Display. Incomplete image. line defect. wrong viewing angle . flickering. major
' : defects
Display status abnormal image ,» are not allowed.
Display color, judged by approved samples, Or by limited samples minor
defects
MURA or the phenomenon that is unable to describe in words, judged by ND 5% minor
or limited samples defects
Definition of spotdefect: ~ —oo
.
R O
X
Pt
Spot{bright/da . acceptable qty
rk)defect Size(mm)
Active area View area minor
defects
&=0.1 ignored
0.1<.$<0.15 2 {gap=5)
ignored
0.15<&=02 1
0.2<® Not allowed
Definition of line defect:
L: length, W: width l
I ; W
= r. =
Black/white
line minor
Size(mm) Acceptable qtv fetrcs
Wiwidth) L(length) Active area View area
W=0.03 ignored ignored imored
0.03<-W=0.05 1=20 3
W=0.05 Not allowed
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11.Reliability Test Items

Item Test Condition Criterion
High Temperature Storage 70 C, 48 hrs
Low Temperature Storage -20 'C, 48 hrs

High Temp. & High Humidity 40 °C. 809 RH, 48hrs
N 0 5

Storage
Notel,Note2
Thermal Shock -20°C, 30 min /70°C, 30 min, 20
(Static) cycles
High Temperature Operation 60 C, 48 hrs
Low temperature Operation -10 °C, 48 hrs

Notel:Evaluation should be tested after storage at room temperature for two hours.
Note2:

Pass: Normal display image no line defect.

Fail: No display image, or line defects.

Partial transformation of the module parts should be ignored.

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.
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(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.

Operation
(a) 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.
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DOCUMENT CONTROL SPECIFICATION

(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 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:

Bezel / Housing — =

0.2 ~0.5mm
(Recommend)

Cushion

ITO Film =

ITO Glass— =

TP Active Area

el ——

TP Viewing Area

0.5 mm

The corner part has conductivity. Do not touch any metal part after mounting.
Others
a) Ifthe 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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