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Customized Display

3. General Specifications

ZW-T397TVI-18CP is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC,
FPC,a back light and CTP unit. The 3.97 " display area contains 480X(RGB)x800 pixels and can
display up to 16.7M colors. This product accords with ROHS environmental criterion.

Item Contents Unit Note
LCD Type TFT -
Display color 16.7M Color 1
Viewing Direction ALL O’Clock
Operating temperature -20~+70 C
Storage temperature -30~+80 T
Module size 61.72X106.87X3.00 mm 2
Active Area(WxH) 51.84X86.40 mm
Number of Dots 480x800 dots
Controller ILI980GE -
IC Controller FT6336G -
Power Supply Voltage 3.0 Vv
Backlight 4S2P-LEDs (white) pcs
Weight - g
Interface MIPI -

Note 1: Color tune is slightly changed by temperature and driving voltage.

Note 2: Without FPC and Solder.With CTP.
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5. Absolute Maximum Ratings(Ta=25C)

5.1 Electrical Absolute Maximum Ratings.(Vss=0V ,Ta=25 ()

ltem Symbol Min. Max. Unit Note
VDD -0.3 4.6
Power Supply Voltage IOVDD -0.3 4.6 \% 1,2
CTP_VDD -0.3 3.6

Notes:

1. If the module is above these absolute maximum ratings. It may become permanently damaged.
Using the module within the following electrical characteristic conditions are also exceeded, the
module will malfunction and cause poor reliability.

2. Vpp>Vss must be maintained.
3. Please be sure users are grounded when handing LCD Module.

5.2 Environmental Absolute Maximum Ratings.

Storage Operating
Item Note
MIN. MAX. MIN. MAX.
Ambient Temperature -30°C 80°C -20°C 70°C 1,2
Humidity - - - - 3

1. The response time will become lower when operated at low temperature.
2. Background color changes slightly depending on ambient temperature.
The phenomenon is reversible.
3. Ta<=40 C:85%RH MAX.
Ta>=40 C:Absolute humidity must be lower than the humidity of 86%RH at 40 C.
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6. Electrical Specifications

Disea Electronics Co., LTD

6.1 Electrical characteristics(Vss=0V ,Ta=25TC)

Farward Cunrend Ir{ml:I

Note 1:

Parameter Symbol | Condition Min Typ Max Unit
VDD Ta=25C 2.5 3.0 3.6
Power Supply [ 5ypp | Ta=25'C 1.65 1.8 3.6
Voltage
CTP_VDD | Ta=25TC 2.8 3.0 3.3 V
Input ‘H’ VH Ta=25C | 0.7*I0VDD - IOVDD
voltage | «- Vie Ta=25C 0.3 - 0.3*I0VDD
6.2 LED backlight specification(VSS=0V ,Ta=25C)

Item Symbol Condition Min | Typ | Max Unit Note
Voltage for Backlight Vs If=40mA 216 | 240 | 264 Vv
Power Consumption P If=40mA 864 | 960 | 1056 | mW

Uniformity ABp If=40mA 75 80 - %

Life Time time If=40mA - 20K - hours 1
G0
a0
<0
30 <
20 -

; T

1]

1] 20 40 60 80 100
Ambient Temperature Tai™2)

Brightness to be decreased to 50% of the initial value at ambient temperature TA=25T
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6.3 Interface signals

Disea Electronics Co., LTD

Pin No. | Symbol I/O | Function
1 RST | | Reset pin,active “L”
2 FMARK O | Tearing effect output
3 IOVDD(1.8V) | P | Power supply for I/O
4-5 VDD(3.0V) P | Power supply
6 NC - | No connection
7-8 GND P | Ground.
9 DATANO | | MIPI DSI differential data (DO-)
10 DATAPO | | MIPI DSI differential data (DO+)
11 GND P | Ground.
12 CLKN | | MIPI DSI differential clock(CLK-)
13 CLKP I | MIPI DSI differential clock(CLK+)
14 GND P | Ground.
15 DATAN1 | | MIPI DSI differential data (D1-)
16 DATAP1 | | MIPI DSI differential data (D1+)
17-18 GND P | Ground.
19 INT_CTP | | External Interrupt to the IC of CTP
20 VDD 3V_CTP | P | CTP Power supply
21 SDA_CTP | | 12C data
22 RESET_CTP | | CTP reset pin,active “L”
23 SCL_CTP I | 12C clock
24 GND P | Ground.
25 NC - | No connection
26 LED- P | LED back light(Cathode)
27 NC - | No connection
28 LED+ P | LED back light(Anode)
29-33 NC - | No connection
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6.4 AC Characteristics

6.4.1 DSI Timing Characteristics
6.4.1.1 High Speed Mode — Clock Channel Timing

DSI-CLE+ =+srsmimimin

L]
i
" i i
' i i
DSI-CLE- — : ......... : : ......... -
:‘ [ -IEDI'E'.I'A __:__ 1- -]].\ETH __: J Jh]‘-{ IE K f i i
1 i il i -
3 XUt A B
Ny |
Signal Symbol Parameter Min | Max | Unit
DSI-CLK+- 25U gy Dauble LI instantaneous 4 25 ns
DSLCLKE+H- | Ulnesyad linsza Ul instantaneous Half 2 | 125 | ns

MNote: Ul = Ulingta = Ulinste

6.4.1.2 High Speed Mode — Data Clock Channel Timing

DSI-Di+

DSI-Dn-
n=0.1

DSLELES -seais dun

DSI-CLE. —————— =emimim-

DSI-CLE+, DSI-Dn+ =»==mrmemes

Ds5I-CLE-, DSI-Dn-

Signal Symbal FParameter Min Max
1o Data to Clock Setup time | 0.75xUI -
tows Clock to Data Hold Time | 0.15xU| -

DS1-0On+- , n=0 and 1

6.4.1.3 High Speed Mode — Rise and Fall Timings

IoFreik lorTors
- e
-7 s ied ] 0V Reference for
DSI-CLK+- Differential Clock Input
Full HS Swing Voltage
cili? =, AP
IDFTDATA IDRTDATA
’ \ ity / 0V Reference for
DSI-Dn+/- Differential Data lnputs
n=01
i w Full HS Swing Voltage
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. Specification
Parameter Symbol Condition
i Min | Typ LERS Lnit
Differantial Rize Time for Clock | t DSL-CLK+/. L
DRTCLE - - - I:NDIE ] ps
DEI-Din+/- 150
: o Rise T s 5 =
Differential Rise Time for Data | forrosss S (Note ) ps
Differential Fall Tima far Clock i DSI-CLKA+. 140
Iffaren e far OFTGLK - - - I:NCILE 1.| ps
DS1-Dn+l- 150
Differential Fall Time for Data torroara e a:d+1 - - (Note ) ps

Note:The display module has to meet timing requirements, what are defined for the transmitter (MPU) on MIPI
D-Phy standard
6.4.1.4 Low Speed Mode — Bus Turn Around
Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the MPU to the Display Module (ILI9806E) sequence below.

MCU is Controlling Control Change Display Module 1s Controlling
i i
T'_r'x.v_ - J:l'".'!-': - T|r.||:\| - TLr'u.l- T'_'::.l
D&l
D&l-
__!'u'u‘-iﬂl_l? [i'llal-il
" " i DELDOE <isidiaiai
DSL-D0-

Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the Display Module (ILI9806E) to the MPU sequence below.

Display Module is Controlling Control Change MCU is Controlling
= =
T Do . Tipgp Tracoo " | B ]

D51-IHH
DE1-Di-
DEI-DN+ =i mrm=mimis
DS1-Di-
Low Power State Period Timings — A
Signal Symibxod Description i Max Lnit
Length of LP-00, LP-01, LP-10 or LP-11 periods
0OS|-D0+/- T 50 75
o MPL < Display Module (ILISS0GE ) i
Length of LP-00, LP-01, LP-10 or LP-11 periods
DS|-D0+)- T a0 75
22 L Display Madule (ILISBOGE] & MPU b
DS 1-De0+- Tra-suren Time-ocut before the Display Module {ILISBDEE) starts driving T,r_p,m 2% T;_p_m ns
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Low Power State Period Timings — B

Signal Symbaol Description

Tirne

Unit

DSI-D0+/- T Time to drive LP-00 by Display Module (ILISB0BE)

5 * Tn".P.'l.'ﬂ

ns

DSI-D0+- Twcoo Time to drive LP-00 after turnaround request — MPL

4T

LEXD

ns

6.4.1.5 Data Lanes from Low Power Mode to High Speed Mode
Data Lanes — Low Power Mode to High Speed Mode Timings

Preparation from Low Power Mode 1o High Spesd Mode

High Speed Data
Transmission

iy

lirx Tiss razpane HS-0

DEL-CLE- “mia e s Y N .

DE1-Du+  Seses i \

Vourmom 71 T

DSE-Dn- - T

Rx Synchromzed

Tus s Tx Syuchroniztion

Tris rmmni 3
e

Low Power Mode,
Dhsabile Rx Line Termmnation High Speed Mode, Enable Bx Line Tenmination

DSLCLE, DSLDis= = =emomce

DSKCLK=, DSlDie ———— n=0.1

Signal Symbal Descriplion Min

Maix

Linit

DS1-Dn+/-, n=0 and 1 Tiew Langth of any Low Power State Period &0

ns

DSI-Dn+f-, n=0 and 1 Tusrmerare | Time to drive LP-00 to prepare for HS Transmission 40+4xU1

a5+6xU|

ns

Time to enable Data Lane Receiver line termination
D3S-Dn+-, n=0 and 1 THE-TERM-EN -

measured from when Dn crosses VILMAX

35+4xUI

ns

6.4.1.6 Data Lanes from High Speed Mode to Low Power Mode

Data Lanes — High Speed Mode to Low Power Mode Timings

High Speed Data
[EETFER AT (5 b Teot

DECLES =~

DSICLE- = - : :
B -
DS1-Dis= j_._._._._”_._._._s//

The lost load it

T tnan s eere

HS-0 or HS-1

i Low Power Modde,
High Speed hlode, Enable Bx Line Termumahon Dasable Bx Lise Temminatson

Note: BS1-CLK -+, DSI-Da

IT the last load bit is HS-1, the transmitter changes from HS-1 1o HS-0, DSI-CLE-, E'"EIUD‘J‘
[f the last load bit 15 HS-0, the transmatter changes from HS-0 to HS=-1. x

Signal Symbal Descriplion Min

Time-0Out &t Display Module (ILISS06E) to ignora transifion 40

DSI-Dn+-, n=0 and 1 Thssar period of EoT

55+4xUI

ns

O5-Dn+-, n=0 and 1 Theear Tirme to driver LP-11 after HS burst 100

ns

10
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6.4.2 DSI Clock Burst— High Speed Mode to/from Low Power Mode
Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Termination Resistor is disable Feninnatio Resistor 1 endble DELCLE =vmrmiaisin

Vi LR / 1
DSLCLE \ f Pl |
DSI-CLE- o | \ - |

Toarwmer Tokman Tasexr Tim Torx emprans Teww zern Teicons
r > - -

| oy CLE-
\ LE TERM BN DSI-CLE

FISLl HS-0 . HS-0 HE1']

DSI1-Dur+
DSI-Din-
n=1u,
Signal Symbol Description Min Max Linit
Time: that the MPU shall continue sending HS clock affar the
J-CLK+- ; &0+52xUI =
HRGLI: Tourost last associaled Data Lanes has transitioned to LP made s
Time to drive HS diferential state after last paylead clock bit
DSI-CLK+- Py B 60 = s
of a HE ransmizsion burst
DSI-CLK+- Taexm Time to drive LP-11 after HS burst 100 - ns
DSI-CLK+- TeLrprepane Time to drive LP-00 to prepare for HS transmission 38 95 ns
DSI-CLK+- T ik TERM-EN Time-outl at Clock Lane to enable HS termination 4 38 ns
DSI-CLK+H- TeLkrRERERE Minimum lead HS-0 drive period before starting Clock 300 - ns
Time that the HS clock shall ba driven prior 1o any
DSI-CLK+- Teiicen associated Data Lane baginning the transition from LP o HS 8= . ns
made

11
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7. Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit Note
Brightness Bp 0=0° - 600 - Cd/m? 1
, . ®=0°
Uniformity 4Bp 75 80 - % 1,2
3:00 - 80 -
Viewin 6:00 ) 80 )
An Ieg Cr210 Deg 3
¢ 9:00 - 80 -
12:00 - 80 -
C‘F’{”ttr_aSt Cr 600 | 800 i - 4
atio 6=0°
®=0°
Response | 1 1, - 25 35 ms | 5
Time
X TBD -
w
y TBD -
X TBD -
R
Color of CIE y 0=0° TBD -
Coordinate D=0° Typ. Typ. 1,6
X - -0.05 | TBD +0.05 -
G
y TBD -
X TBD -
B
y TBD -
NTSC S 65 70 - %

Note: The parameter is slightly changed by temperature, driving voltage and materiel

12




K‘DISEA Disea Electronics Co., LTD

Customized Display

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white.
The brightness is the average value of 9 measured spots. Measurement equipment BM-7
(P5mm)

Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25 C.
- Adjust operating voltage to get optimum contrast at the center of the display.
Measured value at the center point of LCD panel after more than 5 minutes while

backlight turning on.

50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.
4Bp = Bp (Min.) / Bp (Max.)%x100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

w

Wig ws w5 P Active area
s il
& ® ®
3
- @ ® ®
3
9 ®

13
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Note 3: The definition of viewing angle:
Refer to the graph below marked by 6 and @

Up (12:00)
2 =90° _
Y 6|_0° @ =0 7 V
\ e . Q S/
(\‘\ . \\
\. \ '.II ) Tk \ \ =
\\\§\\.\ &;D\ \\ ;ZE\’/
Left (9:00) \-\> \ ./,,»"’ ',I & X Right (3:00)
@=180"° N S ?=0°
W\ \ A\
AN .
RV \
W r i
\\4 kY
N
%
AN
\
N
Down (6:00)
@ =270°

Note 4: Definition of contrast ratio.( Test LCD using DMS501)
Selected Wave

IUU%Jl /

Mon-selected Wawve

Crmax *Conditions
Operating Woltage © Vop
Frame Frequency © 70Hz

Appling Waveform 1/ duty 1/ bias
Viewangle (B, €): (0°, 0%

WVop

Brightness of selected dots
Brightness of non— selected dots

Contrast ratio(Cr) =

Note 5: Definition of Response time. (Test LCD using DMS501):
The output signals of photo detector are measured when the input signals are changed
from“black’to“white’(falling time) and from* white”to “black’(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

100%¢
=} / -\\

50%

10%
]

Tr Tr

The definition of response time
14




K‘DISEA Disea Electronics Co., LTD

Customized Display

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

Color gamut:

- area of RGB triangle «100%
area of NTSC triangle

1831 CIE Chronaticity Diagram

Note 7: Definition of cross talk.
Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness|/pattern A Brightness*100

.
|

Pattern A\ Pattern B

\
Measurement point(center)

Electric volume value=3F+/-3Hex

15
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8. Reliability Test Items and Criteria

Test ltem Test condition Remark
High Temperature Storage Ta=80C 96hrs Note1,Note3,4
Low Temperature Storage Ta=-30C 96hrs Note1,Note3,4
High Temperature Operation | Ts=70C 96hrs Note2,Note3 4
Low Temperature Operation Ta=-20C 96hrs Note1,Note3 4

Operation at High

° o)
Temperature/Humidity +60°C, 90%RH 96hrs Note3,Note4

-30°C/30 min ~ +80°C/30 min for a
total 10 cycles, Start with cold
temperature and end with high
temperature.

Frequency range:10~55Hz
Stroke:1.5mm

Vibration Test Sweep:10Hz~55Hz~10Hz

2 hours for each direction of X. Y. Z.
(6 hours for total)

100G 6ms,+X, 1Y, £Z 3 times for
each direction

Random Vibration :

0.015G*G/Hz from 5-200HZ,
-6dB/Octave

from 200-500HZ

2 hours for each direction of X. Y. Z.
(6 hours for total)

Height:60cm 1 corner, 3 edges, 6
surfaces

12KV, Human Body Mode,
100pF/1500Q

Thermal Shock Note3,Note4

Mechanical Shock

Package Vibration Test

Package Drop Test

Electro Static Discharge

Note 1: Ta is the ambient temperature of samples.
Note 2: Ts is the temperature of panel’s surface.
Note 3: In the standard condition, there shall be no practical problem that may affect the

display function. After the reliability test, the product only guarantees operation,
but don’t guarantee all of the cosmetic specification.

Note 4: Before cosmetic and function test, the product must have enough recovery time,at least 2
hours at room temperature

16
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9. Precautions for Use of LCD Modules

9.1 Handling Precautions

9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, eftc.

9.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be
sure not to get any in your mouth, if the substance comes into contact with your skin or
clothes, promptly wash it off using soap and water.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

9.1.4 The polarizer covering the display surface of the LCD module is soft and easily
Scratched. Handle this polarizer carefully.

9.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a
soft dry cloth. If still not completely clear, moisten cloth with one of the following
solvents:

— Isopropyl alcohol — Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do
not use the following:
— Water — Ketone — Aromatic solvents

9.1.6 Do not attempt to disassemble the LCD Module.

9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly ground.
c. To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.
d. The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.

17
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9.2 Storage precautions
9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.
9.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:
Temperature : 0C ~ 40T
Relatively humidity: <80%
9.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
9.3 The LCD modules should be no falling and violent shocking during transportation, and

also should avoid excessive press, water, damp and sunshine.

END

18
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