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TFT Display Module

Part Number
E35RD-MW420-C

3.5-inch TFT (60.16x96.3 YY)
480E800 LIESTA

2-lane MIPI DSI Interface
2IRS ¢SYU

All View

Transmissive
Capacitive Touch Panel
420 nits

TFT IC: ST7701S

RoHS Compliant
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Optical Specification Reference Notes:

(1) Definition of Viewing Angle: The viewing angle is the angle at which the contrast ratio is greater than 10.
The viewing angles are determined for the horizontal or 3,9 o'clock direction and the vertical or 6,12 o'clock
direction with respect to the optical axis which is normal to the LCD surface.
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(2) Definition of Contrast Ratio (Cr): measured at the center point of panel. The contrast ratio (Cr) measured
on a module, is the ratio between the luminance (Lw) in a full white area (R=G=B=1) and the luminance (Ld) in a
dark area (R=G=B=0).

CI‘:L—d

(3) Definition of transmittance (T%): The transmittance of the panel including the polarizers is measured with
electrical driving. The equation for transmittance Tr is:

':‘ I_o H I_t

light source LCD panel

It
Tr= —x 100%
ITo

Io = the brightness of the light source.
It = the brightness after panel transmission

(4) Definition of Response Time (Tr, Tf): The rise time ‘Tr’ is defined as the time for luminance to change from
90%to 10% as a result of a change of the electrical condition. The fall time ‘Tf” is defined as the time for
luminance to change from 10% to 90% as a result of a change of the electrical condition.
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(5) Definition of Color Gamut:

Measuring machine CFT-01. NTSC’s Primaries:
R(x,y,Y),G(xy,Y), B(x,y,Y). FPM520 of Westar Display
Technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.The color
chromaticity shall be calculated from the spectral data
measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

1931 CIE Chromaticity Diagram

Fig. 1931 CIE chromacity diagram

Area of RGB triangle ¥
Area of NTSC triangle

100%

Color gamut: S=

(6) Definition of Optical Measurement Setup:

The LCD module should be stabilized at a given temperature for 20 minutes to avoid abrupt temperature change
during measuring. In order to stabilize the luminance, the measurement should be executed after lighting backlight
for 20 minutes.

Horizontal Dimension

Photometer — EI Autronics 0 L/4 L/2 3L/4
| |
| !
! !

Spectograph DMS 803

-—-r

1 0---
|

W4 - - -

W2 -

Vertical Dimension

3W/4 ---

° = test point

X=1to5

Photo-detector (BM-5A)

120cm

CJ____

Center of panel

Field=1

LCD panel /

8 www.FocusLCDs.com





http://www.focuslcds.com/



http://www.focuslcds.com/

FocusLCDs.com
LCDs MADE SIMPLE®

6. MIPI Interface AC

Characteristics
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Figure 6.1: DSI Clock Channel Timing Diagram

DSI-CLK+/- 2xUIINSTA Double Ul Instantaneous 4 25 ns
UIINSTA
DSI-CLK+/- UTINSTB UI Instantaneous Halves 2 12.5 ns UI=UIINSTA=UIINSTB
DSI-Dn+/- tDS Data to clock setup time 0.15 -- Ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - Ul

Table 6.1: MIPI Interface High Speed Mode Timing Characteristics
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6.2 Low Power Mode
MPU is Controlling Control Change Display Module is Controlling
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Figure 6.2: Bus Turnaround (BTA) from Display Module to MPU Timing Diagram
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Figure 6.3: Buss Turnaround (BTA) from MPU to Display Module Timing Diagram

Length of LP-00, LP_01, LP-10 or
-DO+/- _
DSI-DO+/ TLPXM LP-11 periods MPU-> Display 50 75 ns Input
Modute
Length of LP-00, LP_01, LP-10 or
-DO+/- _
DSI-DO+/ TLPXD LP-11 periods MPU-> Display 50 75 ns Output
Module
. .. )2xTLPX
DSI-DO0+/- TTA-SURED| Time-out before the MPU starts driving |TLPXI ns Output
DSI-DO0+/- TTA-GETD | Time to drive LP-00 by display module S5xTLPXD ns Input
DSL-D04/- TTA-GOD Time to drive LP-00 after turnaround AXTLPXD ns Output
request-MPU

Table 6.2: MIPI Interface Low Power Mode Timing Characteristics
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6.3 Bursts Mode
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Figure 6.4: Data Lanes Low Power Mode to/from High Speed Mode Timing Diagram
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Figure 6.5: Clock Lanes High Speed Mode to/from Low Power Mode Timing Diagram
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Low Power Mode to High Speed Mode Timing
DSL-Dnt/- TLPX Lquth of any low power state 50 B ns Input
period
DSI-Dnt/- | THS-PREPARE Limetodrive LP-00toprepare 1 0, /i1 lg51607 s Input
for HS transmission
Time to enable data receiver line
DSI-Dn+/- THS-TERM-EN| termination measured from when -- 35+4UI ns Input
Dn crosses VILMAX
THS- THS-PREPARE+time to drive
-Dn+/- + -
DSI-Dnt/ PREPARE+ HS-0 before the sync sequence 140+10U1 ns Input
THS-ZERO High Speed Mode to Low Power Mode Timing
DSI-Dn+/- THs-skip | 1ime-outat display module to 40 |55+4U1  ns Input
ignore transition period of EoT
DSI-Dn+/- THS-EXIT Time to drive LP-11 after HS burst | 100 -- ns Input
Time to drive flipped differential
DSI-Dn+/- THS-TRIAL state after last payload data bit of | 60+4UI -- ns Input
a HS transmission burst
High Speed Mode to/from Low Power Mode Timing
Time that the MPU shall continue
DSL-CLK+/- TCLK-POS sendlpg HS clock after the last 6045001 — ns Input
associated data lane has
transitioned to LP mode
Time to drive HS differential state
DSI-CLK+/- TCLK-TRAIL | after last payload clock bit of a 60 -- ns Input
HS transmission burst
DSI-CLK+/- THS-EXIT Time to drive LP-11 after HS burst 100 - ns Input
DSI-CLK+/-| TCLK-PREPARE .!me to drive LP-00 to prepare 38 95 ns Input
for Hs transmission
DSI-CLK+/-| TCLK-TERM-EN | me outat clockands display. ~ | 38 | ns Input
module to enable HS transmission
TCLK- Minimum lead HS-0 drive
_ +/- .
DSI-CLK+/ PREPARE+ period before starting clock 300 1S Input
TCLK-ZERO Time that the HS clock shall be
DSI-CLK+/- TCLK-PRE driven p tlor. to any assoc?lgted data 8UI -- ns Input
lane beginning the transition from
LP to HS mode
Time from start of TCLK-TRAIL
- +/- TEOT . +
DSI-CLK+/ O period to start of LP-11 state -- 10%112 ns Tnput

Table 6.3: Bursts Mode LP to/from HS Mode Timing Characteristics
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6.4 Reset Timing

Shorter than Sus r
:H—I: i‘—TH'.-'.-'—"i :
| : : : ]
I ] :
] i
] —"i
Uisplay : Initial condition
status Normal operation >< During reset (Default for H\W reset)

Figure 6.6: Reset Timing Diagram

TRW Reset pulse duration 10 - us
RESX TRT R i - 5 (Note 1,5) ms
eset cance 120 (Note 1, 6, 7) ms

Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from NVM (or
similar device) to registers. This loading is done every time when there is HW reset cancel time (tRT) within Sms
after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not because irregular system reset according
to the table below:

Shorter than Sus Reset Rejected
Longer than 9us Reset
Between 5us and 9 us Reset starts

3. During the resetting period, the display will be blanked (the display is entering blanking sequence, which
maximum time is 120ms, when reset starts in Sleep Out mode. The display remains the blank state in Sleep in
mode) and then return to Default condition for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:
L. 10us |
I "l
Reset is accepted
L 10us N

I’ 'I

wan 20ns width positive spike will be rejected
|I| 20ns

5. When Reset applied during Sleep In Mode.

6. When Reset applied during Sleep Out Mode.

7. It is necessary to wait Sms after releasing RESX before sending commands. Also Sleep Out command cannot be
sent for 120ms.
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Cautions and Handling Precautions

Handling and Operating the Module

When the module is assembled, it should be attached to the system firmly. Do not warp or twist the module
during assembly work.

Protect the module from physical shock or any force. In addition to damage, this may cause improper
operation or damage to the module and back-light unit.

Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.

Do not allow drops of water or chemicals to remain on the display surface. If you have the droplets for a long
time, staining and discoloration may occur.

If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane. Do not use ketene type materials (ex.
Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent damage to the polarizer
due to chemical reaction.

If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case of
contact with hands, legs, or clothes, it must be washed away thoroughly with soap.

Protect the module from static; it may cause damage to the CMOS ICs.

Use fingerstalls with soft gloves in order to keep display clean during the incoming inspection and assembly
process.

Do not disassemble the module.

Protection film for polarizer on the module shall be slowly peeled off just before use so that the electrostatic
charge can be minimized.

Pins of I/F connector shall not be touched directly with bare hands.

Do not connect, disconnect the module in the “Power ON” condition.

Power supply should always be turned on/off by the item Power On Sequence & Power Off Sequence.

8.2 Storage and Transportation.

Do not leave the panel in high temperature, and high humidity for a long time. It is highly recommended to store
the module with temperature from 0 to 35 °C and relative humidity of less than 70%

Do not store the TFT-LCD module in direct sunlight.

The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective
measures for protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

It is recommended that the modules should be stored under a condition where no condensation is allowed.
Formation of dewdrops may cause an abnormal operation or a failure of the module. In particular, the greatest
possible care should be taken to prevent any module from being operated where condensation has occurred
inside.

This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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