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1.0 GENERAL DESCRIPTION

1.1 Introduction

The 2.1linch TFT-LCD Module is a Color Active Matrix TFT LCD panel using LTPS (Low
Temperature Poly-silicon) TFT's (Thin Film Transistors) as an active switching devices.
This module has a 2.1 inch diagonally measured active area with 1600*1600 resolutions
(1600 horizontal by 1600 vertical pixel array). Each pixel is divided into RED, GREEN,
BLUE dots which are arranged in vertical stripe and this module can display 16.7M
colors. The TFT-LCD panel used for this module is adapted for a low reflection and

higher color type.

2.1linch
1600*RGB*1600
Host
Power VDDI / AVDD / AVEE
Supply
| Driver IC |
MIPI I/F DSI/RESET N A A A
>
rg FPC
. LED+/-, LEDPWM
LED Driver >
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1.2 Features

High PPI

Fast response time

High luminance, low reflection and wide viewing angle

()
()
® High frame ratio
()
()

RoHS. Halogen Free Compliant

1.3 Application

@ Virtual Reality Device

® Augmented Reality Device
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1.4 General Specification
< Table 1. General Specifications >
Parameter Specification Unit Remark
Display method Active matrix TFT
Display mode Transmission mode, Normally
black
Screen size 2.1”7 (38.4mm) inch diagonally
Number of pixels 1600(H) x< 1600(V) pixels | 1058 ppi
Pixel pitch 8(H) X 24(V) um
Pixel arrangement RGB stripe
Display colors 16.7M colors | 8bit
NTSC Ratio 70.8%
LCM Outline Dimension 41.2(H) x 45.3(V) x 1.66 (T) mm
LCM Weight 6.0 £1.0 gram Note 1)
Driver IC R63455
Interface MIPI DSI (Video Mode)
Surface Treatment HC, =23H
Note:
1) Protection film is not included.
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2.0 ABSOLUTE MAXIMUM RATINGS

< Table 2. Absolute Maximum Ratings>

[Ta=25+2 °C]

ltems Symbol Rating Unit Remark
Logic voltage VDDI -0.3to +1.8 \%
Positive Analog
Power Supply Voltage AVDD 0.310+6.0 v
Negative Analog AVEE 6.0t0+0.3 v
Power Supply Voltage
each LED
LED forward current lLep 45 mA 20% on duty
Storage temperature Tste -40to +70 °C
Operation temperature Torr -10 to +55 °C
Humidity
<60° 0
(ambient temeprature=Ta) Ta<60°C, 90% RH Max.

Note 1: If the module exceeds the absolute maximum ratings, it may be damaged permanently.
Also, if the module operated with the absolute maximum ratings for a long time, its reliability may
drop. It is not allowed for any of these ratings to be exceeded. Make sure all the design characte

ristics are adequate before the panel is initialed.

Note 2: Temperature and relative humidity range are shown in the figure below.

Wet bulb temperature should be 39 °C max. and no condensation of water.

Relative Humidity(%)

100

Q0

(40, 90)

80 I

60 |

40 r

Operating Range

55, 20)

(70, 20)

Storage Range

-40 -20 0

20

40 60 80

100

Temperature (°C)
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3.1 TFT LCD Panel

3.0 ELECTRICAL SPECIFICATIONS

< Table 3. LCD Panel Electrical Specifications >

[Ta=25%2 °C]

Note 2:

Test pattern: All White Display

The value can be adjusted by software to optimize display quality.
The operation is guaranteed under the recommended operating conditions only. The oper
ation is not guaranteed if a quick voltage change occurs during operation. To prevent nois
e, a bypass capacitor must be inserted into the line close to power pin. Please make sure
all the design settings are used within this range before the panel is initialed.

Items Symbol Min. Typ. Max. Unit Remark
Logic voltage VDDI 1.7 1.8 1.9 v
Pov'igrsg'a’sp@”@'(‘)’l?age AVDD 5.7 6.0 6.3 V | Note1
Powgggﬁz‘ﬁ)@”\j‘;’%ge AVEE 6.3 6.0 5.7 v
Frame Ratio FPS - 70/90 Hz
Input signal | High level Vi 0.7 XVDDI - VDDI Y,
voltage Low level Vi VSSI - 0.3<VDDI | V
Output signal | High level Von 0.8 XVvDDI - VDDI
voltage Low level VoL VSSI - 0.2 <VDDI
lvooi - 79.8 87.7 mA
Current consumption lavpD - 8.7 12 mA Note 2
laveE - -54 -11 mA
HBM -2 - +2 kv
Driver IC ESD
MM -200 - +200 \Y
Note 1:
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3.2 Back-light Unit
< Table 4. LED Driving Specifications > Ta=25+/-2°C
ltems Symbol Min. Typ. Max. Unit Remark
45mA@2
Forward Current If - 0%duty - mA Notel
Forward Voltage Vi - 6.5 - Vv Notel
Power Consumption PsL - 468 - mw Note2
LED Q'ty 8 Ea

Note 1: The driving condition is defined for each LED chip.

Note 2: The B/L power consumption is defined for the backlight module.
the schematic drawing of the backlight unit is as the figure.
The B/L power consumption is based on 20% on duty mode

Ref. Total power consumption(max) depends on LED current/LED driver efficiency, etc.

LE0l

< €<
e B > B

LED+

Back-Light Circuit
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4.0 OPTICAL SPECIFICATION

4.1 Overview

The optical characteristics should be measured in a dark room (ambient luminance< 1 lux
and temperature = 25 £2°C) with the equipment of Konica Minolta CA-310 and CS-2000
and test unit shall be located at an approximate distance 50cm from the LCD surface at a
viewing angle of 6 and ® equal to 0° . The center of the measuring spot on the display su
rface should stay fixed.

The operation should be under the recommended operating conditions.

4.2 Optical Specifications

<Table 5. Optical Specifications>

Iltem Symbol Condition Min. Typ. Max. Unit Remark

6, - 40
Horizontal
6, - 40 R
Viewing Angle CR > 100 degree Note 1
6, - 40 -
Vertical

66 - 40

Color Gamut (NTSC) 6=0° - 70.8 - %

Contrast Ratio CR 6=0° 400 650 - Note 2
Luminance of White Center Y., 0=0 384 480 - cd/m2 Note 3
Luminance Uniformity 5 Points AY5 - 80% 85% - Note 4

Rx 0.615 0.640 0.665
Red
Ry 0.305 0.330 0.355
Gx 0.309 0.334 0.359
Green G 0.603 0.628 0.653
ici y . . .
( ) o BX 0.125 0.150 0.175
ue
By 0.035 0.060 0.085
Wx 0.270 0.280 0.290
White
Wy 0.280 0.290 0.300
Response Time o ) )
(G 1o G) T 6=0 5.5 ms Note 6
Flicker 6=0° - - -30 db Note 7
Cross Talk CT 6=0° - - 25 % Note 8
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Note 1. 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 (FIGURE 1).

Normal Line

Left

®=180° ®=0°
9 o’clock direction / | S A 3 o'clock direction

T 7/
Down
o=270°

6 o’clock direction

Fig.1 Viewing angle measurement setup

Note 2. Contrast ratio measurements shall be made at viewing angle of 6=0° and at the

center of the LCD surface. Luminance shall be measured with all pixels in the view
field set first to white, then to the dark (black) state (FIGURE 1).
Contrast Ratio (CR) is defined mathematically.

c Luminance when displaying a white raster
R =

Luminance when displaying a black raster

Note 3. Luminance of white is defined as luminance values of the center point across the
LCD surface. Luminance shall be measured with all pixels in the view field set first to

white. This measurement shall be taken at the locations shown in FIGURE 2 for a

total of the measurements per display. The luminance is measured by CA310 when

the LED current is set at 9mA/ea and the backlight is under the 20% on duty
mode.

Note 4. The White luminance uniformity is then expressed as:
AY = Minimum Luminance of 5 points / Maximum Luminance of 5points (FIGURE 3).
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Photo detector ;
CA310 ;
( ) N\ | 5 |

LCM

\

Fig.2 Luminance, uniformity & chromaticity measurement setup

Fig.3 Luminance uniformity measurement setup

Note 5. The color chromaticity is measured with all pixels first in red, green, blue and white.
Measurements should be made at the center of the panel.

Note 6. Definition of Response time.
The output signals of photo detector are measured when the input signals are
switched between different display pattern (Gray-to-Gray).
The response time is defined as the time interval between the 10% and 90% of
amplitudes (Fig.4)
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Note 7. Flicker

Note 8. Cross Talk

X —talk = maximum(

Fig.4 Response Time

Test equipment: CA310
Test pattern: column inversion (Fig.5)

Test pattern: Fig.6

Y1-Y1 Y2-Y2" Y3-Y3
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DisplayA\l Display B o Display A
RS 100 -
8 90 -
E
g
10 -
: : : : Time /ms
= T =i <

Fig.5 Flicker pattern

Y1 Y2 Y3

Y4 - Y4
Y4

Fig.6 Cross-talk pattern
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5.0 INTERFACE CONNECTION
The electronics interface connector is Kyocera 145863050024829+
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector>
Connector:145863050024829 +
NO. Symbol Description NO. Symbol Description
1 GND Ground 2 NC No Connection
3 PNSLV Main port select 4 VSP Positive power
5 BLUPWM BLU duty control 6 NC No Connection
7 TE TE signal output 8 VSN Negative power
9 RESET DDIC reset signal 10 GND Ground
11 GND Ground 12 DSIB D3 P MIPI-DSI-Data lane
13 DSIB DO P MIPI-DSI-Data lane 14 DSIB D3 N MIPI-DSI-Data lane
15 DSIB DO N MIPI-DSI-Data lane 16 GND Ground
17 GND Ground 18 DSIB CLK P MIPI-DSI-Clock lane
19 DSIB D1 P MIPI-DSI-Data lane 20 DSIB CLK N MIPI-DSI-Clock lane
21 DSIB D1 N MIPI-DSI-Data lane 22 GND Ground
23 GND Ground 24 DSIB D2 P MIPI-DSI-Data lane
25 DSIA D2 N MIPI-DSI-Data lane 26 DSIB D2 N MIPI-DSI-Data lane
27 DSIA D2 P MIPI-DSI-Data lane 28 GND Ground
29 GND Ground 30 DSIA D1 N MIPI-DSI-Data lane
31 DSIA CLK N MIPI-DSI-Clock lane 32 DSIA D1 P MIPI-DSI-Data lane
33 DSIA CLK P MIPI-DSI-Clock lane 34 GND Ground
35 GND Ground 36 DSIA DO N MIPI-DSI-Data lane
37 DSIA D3 N MIPI-DSI-Data lane 38 DSIA_ DO P MIPI-DSI-Data lane
39 DSIA D3 P MIPI-DSI-Data lane 40 GND Ground
41 GND Ground 42 NC No Connection
43 IDO ID Pin(low : 0) 44 LED+ LED Positive power
45 ID1 ID Pin (high:1) 46 NC No Connection
47 IOVCC1 Power for digital circuit 48 LED1- LED Negative power
49 IOVCC2 Power for digital circuit 50 LED2- LED Negative power
Remark:
Pin 3 “PNSLV” is a Main Port select pin, which is should be connected to the ‘L’ level;
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6.0 Block Diagram

G1 G2

Main LCD Panel
(1600*RGB*1600 dots)

G1599

G1600
S1 54320

IC: R63455

LED B/L

R
R

Interface

DSIA_D3_N,
DSIA_D3_P,
DSIA_D2_N,
DSIA_D2_P,
DSIA_D1_N,
DSIA D1 _P,
DSIA_DO_N,
DSIA_DO_P,

DSIA_CLK_N,
DSIA_CLK_P,

N

P

_D2_N
DSIB_D2_P,
N

P

N

DSIB_CLK_N,
DSIB_CLK_P,
AVDD,
AVEE,
VDD,
RESX,
FTE,
LEDPWM,
LEDA,
LEDK,
LEDK?2,
EN1PORT

Figure 5. Block diagram
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7.0 Timing Characteristics

7.1 Power On/Off Sequence

The power supply ON/OFF setting for Display ON/OFF, Standby Set/Exit, and Sleep Set/Exit sequences is

illustrated in figure below.

Power On Sequence

< Power Supplier On >

A 4

Power Off Sequence

< Normal Display >

A

y

Hardware Reset

210msec

A

A\ 4

Display Off Command

(Set SET_DISPLAY_OFF(0x28)

Y

(Set EXIT_SLEEP_MODE(0x11)

A

y

Sleep Out Command

210msec

A

A\ 4

Sleep In Command
(Set ENTER_SLEEP_MODE(0x10)

A 4

(Set SET_DISPLAY_ON(0x29)

A

y

4

{ 24frames

Display On Command

( Power Supplier Off >

Y

( Normal Display )
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m Power On/Off Sequence
R63455 can be operated by supplying the VSP and VSN power supplies directly.
lovec 0% %
DHYVCC "SXSP mvs:'\
vsP Z'/tPONZ F\k 50%
— 1 tPONJ POFF1 0%
10% 10%
VSN 50% 50%
Figure 8. Power supply on/off timing
Table 23. Power supply timing specifications
Item Symbol Unit Test Condition Minimum | Maximum
VSP-VSN delay time (10% to 10%) tPON1 13 Power on 0 -
VSP-VSN delay time (50% to 50%) tPON2 T3 Power on 0 -
System power on to VSP ON time tsVSP ms Power on 1 -
VSN-VSP delay time (10% to 10%) tPOFF1 ys Power off 0 -
VSN-VSP delay time (50% to 50%) tPOFF2 ps Power off 0 -
VSP OFF to system power OFF time thVSP ys Power off 0 ==
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7.2 Reset Input Timing
Item Symbol Unit Test Condition Minimum | Typical Maximum
Reset low-level widthl tRW1 us Power supply on 3000 — —
Reset low-level width2 tRwW2 Us Operation 1000 — —
Reset low-level width3 tRW5S ms Power supply off 25 —
Reset to MIFI command tRT1 ms Sleepin 20 — —
Moise rejact width tRESMNR us — — — 1
m tRESNR
E‘\a’IH
RESX
VIL
| |
lovee 90% 1 ~_90%
DPHYVCC  GND | [I GND
|I [l
[
[
| Il
|
/ RWS
W1
- - VIH || Bl L
RESX GND VIL Z JJ | \ WIL GND
tRT1 J]
- - |
Display m jJ [[
Command [
[
[
Synaptics LCD  Power Deep [ Desp Power
Driver Status oer Standby X Reset X Seepin | | Steep In X Standby X off
[
IovCC Power On
DPHYVCC
™ RT1 o
High WIH Iovee
RESX \ VIL \.HLZ
P RW2 _
Display
Command
Synaptics LCD
Driver Status Sleep In X Desp Standby X Reset X Sleep In
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IovVCC Power On
DPHYVCC
- - "‘L
RESX lovee \ VI Hz lovee
=.l'lL — .l'|L=
1
35;1;\?;::;;&[; Sleep Out X Power Off Sequence Reset X Sleep In
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7.3 Deep Standby Mode Timing
State
Sequence Command
From To
1 P“‘;ﬁ;“ﬁﬁ:‘é‘éﬁ“’ (RESET_N = Low — High) Power off Sleep mode on
2-a HWRESET (RESET_N = Low) — Deep standby on
2-b | HWRESET sequence (RESET_N = High -> Low — High) All status Sleep mode on
3 Sleep mode on
Sleep mode off
exit_sleep_mode . Sleep mode off (Display off)
5 sequence exit_sleep _mode(11h) (display off)
6 Sleep mode off Sleep mode off
(display on) (Display on)
axit_sleap_mode + .
i exit_sleep _mode(11lh) Sleep mode off
7 Se;—;&i‘;ﬂf” set_display_on(29h) Sleep mode on (Display on)
9 Sleep mode off Sleep mode off
set_display_on . (display off) (Display on)
set display on(29h
0 sequence _display_on(25h) Sleep mode off Sleep mode off
(display on) (Display on)
11 Sleep mode off Sleep mode off
et_displ i (display on) (Display off)
St 0 set_display off(28h)
12 q Sleep mode off Sleep mode off
(display off) (Display off)
13 Sleap mode off
(display off)
Sleep mode off
14 ent&;_;:ﬁgﬁagnﬂde enter_sleep mode(18h) (Digpla(; Dn? Sleep mode on
15 Sleep mode on
17 Sleep mode off
(display on)
Sleap mode off
18 i%f;j:r?:;‘ soft_reset(@lh) {Digplay off) Sleep mode on
19 Sleep mode on
21 Deeﬂf’ﬂ‘”’;:gﬂgi ;g“de (RESET_N = High — Low) Sleep mode on Deep standby on
Deep standby mode _ )
22 off sequence (RESET_N = Low — High) Deep standby on Sleep mode on
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7.4 MIPI Interface Characteristics
MIPI DSI HS-RX Clock and Data-Clock Specifications
Item Symbol | Unit Test Condition Minimum | Typical Ma::“‘“
Symbol rate* fSYMBOL Msps I0VCC = DPHYVCC = 1.65 ~ 1.95V 80 — 1300
Ul instantaneous Ul ns 10VCC = DPHYVCC = 1.65 ~ 1 .95V 077 — 125
Dat?;{:ﬂﬁe' tDSIR | Mbps | 10VCC =DPHYVCC=165~-195V | 182 . 2071
Inter lane skew Tﬁ:‘t‘z“r" ul IOVCC = DPHYVCC = 1.65 ~ 1.95V 35 - +35
* 1 C-PHY data transfer rate is 2.28 times the C-PHY symbol rate.
I ul I
.
I ! I
Tskew—inter lrﬂ—i"{ I
/1 \U
DATAOA/B/C !
| I |
I i |
| T |
| | |
| | |
i
DATA1A/B/C
|
|
|
| ! |
Item Symbol | Unit Test Condition Minimum | Typical | Maximum | Footnote
DSICLK frequency | fDSICLK | MHz | I10VCC = DPHYVCC = 1.65 ~ 1.95V 250 — 650 1
DSICLK cycle time | tCLKP ns IOVCC = DPHYVCC = 1.65 ~ 1.95V 154 — 4 1
osi da:gt:a”srer tDSIR | Mbps | IOVCC = DPHYVCC = 1.65 ~ 1.95V 500 — 1300 1
ul IOVCC = DPHYVCC = 1.65 ~ 1.95V 0.15 - - nE
Data to clock setup ns DSl transfer rate = 1000 Mbps 015 _ — 12,3
e tSETUP
ul IOVCC = DPHYVCC = 1.65 ~ 1.95V 0.z - - L2
s DS! transfer rate > 1000 Mbps 013 _ _ 123
ul IOVCC = DPHYVCC = 1.65 ~ 1.95V 015 - - =3
DS transfer rate = 1000 Mb 2
Clocktodatanoid | . | " nser i 015 - - Las
f
me ul I0VCC = DPHYVCC = 1.65 ~ 1.95V 02 - - 132
ns DSl transfer rate > 1000 Mbps 013 _ _ 123
1. Minimum 110 mV,/-110 mV HS differential swing is reguired for digplay data transfer.
2. tSETUP/HOLD times are measured without HS-TX jitter.
3. Minimum tSETUP/AHOLD Time is 0.15 Ul or 0.20 Ul. This value may change according to the DSI transfer rate.
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ltem Symbol | Unit Test Condition Minimum | Typical Ma:‘r:m“
Time to drive LP-000 to prepare 10VCC = DPHYVCC =
for high speed transmission Tarrepsre Ns 1.65 ~ 1.95V 38 - 95
Time interval during high speed receiver _ _
can receive high speed data starting at Ts-serTie Ns IOV(?LC65[F}UP;I ;\E’)%C 95 — 300
the beginning of ts-rrepare ) ’
Time from driving LP-000 Teemepare+ | _ IOVCC=DPHYVCC= | o0 ., _ i
to sending sync word?® TaprEAMELE 165~ 195V
Time to drive LP-111 after 10VCC = DPHYVCC =
a HS burst Thsext NS 1.65 ~ 1.95V 100 - -
Time to drive LP-000 T _ 10VCC = DPHYVCC = 4T
after a turnaround request a0 165 ~ 195V LATX
Time that the new transmitter waits after
the LP-100 state before transmitting the T _ 1OVCC = DPHYVCC = 1eT _ 2T
bridge state (LP-000) during a link TASURE 165~ 1.95V LT LPTX
turnaround

Time that the new transmitter drives the JOVCC = DPHYVCE =

bridge state (LP-000Q) after accepting Tra-GeT — X 5« Tiprx
control duning a link turnaround [LOR O
Length of any low-power 10VCC = DPHYVCC =
state period Tiex Ns 165~ 1.95V 50 - -

Ratio of Tipxmastery/ Tipx(sLave) JOVCG = DPHYVCG =

between the master and Ratio Tiex N 165 ~ 1.95V 2/3 - 3/2
slave sides
Time that the transmitter continues
sending post words (4444444) after the 10VCC = DPHYVCC = .
- Ta-post — 2242 — —
last associated data lane has 165~ 195V
transitioned to LP mode2
Length of the low-power transmitter Toone Ns 10VCC = DPHYVCC = . (8/fosc) _

period 165~195V

1 The minimum value Of Tarrerare IS 38 NS and the minimum value Of Taereamece 1S 14 UL, 50 the minimum value 0T Tarrerare + Tarreameie IS
calculated as 38 ns + 14 Ul However, there is a relation where Taererare + Ta-rreameLe > Taseme. AS a result, the minimum value,
Tarrepsre+ TarrEameLs, IS the same as the Tassme minimum value.

2 The minimum value of Tzrostis defined as 7 Ul in the CPHY specification. However, R63455 requires a T3.rosTperiod at 224 UL The
CPHY specification states that the value of Tarosrshould be adjustable at the transmitter from 7 Ul to 224 Ul in increments of 7 UL
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Item Symbol Unit Test Condition Minimum Typical Maximum
Time to drive LP-00 to _ _
prepare Tiomewe | — | 'OVCC-DPHYVCC 40ns+4 Ul - o
for HS transmission -
Tre-Prerare + time 10 drive HS- THS-PREPARE IOVCC = DPHYVCC = . . .
0 before the sync sequence |  + Trszero - 165 ~ 195V 145ns+10 = Ul
Time to drive flipped max
differential state T B IOVCC = DPHYVCC = (n+8-=ul, _ _
after last payload data bit FETRAL 1.65 ~ 1.95V 60 ns +
0f a HS transmission burstL 2 ned4 Ul
Time t0 drive LP-11 after IOVCC = DPHYVCC =
a HS burst il s 165 ~ 195V 100 - -
Time to drive LP-00 o _ IOVCC = DPHYVCC = 4.1
after a turnaround request e 165 ~ 195V il
Time that the new TX waits
after the LP-10 state before _ _
transmitting the bridge state |  Trasuae — | 'oveEDPHYICC= 1+ Tieme - 2+ Tiemx
(LP-00) during a link -
turnaround
Time that the new TX drives
the bridge state (LP-00) after T _ IOVCC = DPHYVCC = 5T,
accepting control during a TeET 1.65 ~ 1.95V LT
link turnaround
Length of any low-power IOVCC = DPHYVCC = _ _
state period Tiex ns 165 ~ 195V =0
Ratio of TuexgmasTery Teexsiave - -
between themasterand | RatioTum | — | 'OVoi-CPHTYCC= 2/3 - 3/2
slave sides - ;
Time that the transmitter
continues sending HS clock _ _
after the last associated Teuerost - 'DVECBTE ?,Pf;\é%c = 60 ns + 52 Ul - -
data lane has transitioned to ) i
LP modes
Tewsreerare Hime for lead HS- " _ _
O drive period before starting TT"E”' = | s 'DViCB_E Einl—_l;\Eft\:;C = 300 _ _
the clock +lewzero -
Time that the HS clock is
driven prior t0 any associated _ _
data lane beginning the Towkrre ul |DVI:::-065 ?PJI:I;\;CVC 8 - -
transition from LP to HS : .
mode
Time to drive LP-00 to IOVCC = DPHYVCC =
prepare Tourerersre ns 165 ~ 1.95v 38 - 95
for HS clock transmission - :
Time 1o drive HS differential
state after last payload IOVCC = DPHYVCC =
clock bit of an HS TewsTrai ns 165~ 195V 60 - -
transmission burst
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Item Symbol Unit Test Condition Minimum Typical Maximum
Time from the start of - - 105ns +
THS-TRAIL period to the start Teot — IOViCB_E EPJI:IE;%C — — nei2
of the LP-11 statez ) ) Ul
Length of the low-power TX _ _
period when using the DSI-2 Tirmes u | OVEC=DPHYVCC = - 1/TXCLK -
clocks. 5 .
Length of the low-power TX _ _
period when using the Tiemx2 ns IOV%_CB_S ?PE;;%C - — 8/fosc —
internal 0SC clock+ s .

1 If & = b then max (a, b) = a, otherwise max (a, bj=b
2. Where n = 1 for forward direction HS mode.

3. RE3455 works with this specification, although the last part of the internal process remains when the clock lane enters LP-11 and RE3455

works without the remaining process if tCLK-POST is more than 512 UL

4. 63455 uses the DSI clock from the host processor if the DSI-2 clock lane is active, and uses the internal oscillator clock if the DSE2 clock

lane is stopped.

5. See section “DSI-2 Control Setting (B6h)" (D-PHY) in this document for more information about the DSITXDIV register function.

CLKp

CLKn

High speed mode

Reference Time
le—TseTuP—sle—THoLn —s

\
/

-
05U+ TC—KE'.'-'

PR V| p—

(1 Data Bit Time = 1UI

Tewe

High Speed Data Transmission: Data-Clock Timing

Tsetup Thowp |
- g o

- Toemf=t

0.5 Ulinst

+ Tskew
CLKp | |
CLKn >< >< ><
1T Ulinst .
== Tewke .-=
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Switching Clock lane
Switching the Clock Lane between Clock Transmission and Low-Power Mode

Clock Lane Disconnect
Dp/'Dn /’ Terminator

/
T, T. / 1 T,
) —  — e [*— ! cLksETILE
=¥ [« Towkmes  / [T xreamend]

-ViIL{max)— T T T *+ . T T T T T T

B S e bl —if ] | ! | § R VS | . e =t

XXX ﬂgmg_ﬁ,i‘:k/ T\ f;\’JﬁX hocpdooogbdt
g Tiox—*lTakrrepant cf o4 Tokrre—>

!
Teikzero

=YIH(min}

= TeucTra—t Thsexr

Defa Lane Disconnect [e—T p——>I*Tus prerarcy|
Dp'Dn / Terminator LPK Hs
[ 1 1 i {1 /1 173 1 Il
/ i 7/ 7/ 1/ 1/ I 1/ \ u'\
~ViH(min /
|
-ViL{max) JL
; i
e T ([
1/ 1i
e Ths.sxip— € Tusmmmaed
—Thssermne—>

Timing request between data transmission

aBic [Tl erepare taereameLE

— r—tapreamee—tieresno T tasvne <

N JJ@G’D@GD@@@X@@@@@@@@@@@@@@EG@C@O@M‘@@@@D@@@?/ N

—treor

F—taTERM_=n—

taserne L L — tsExr—1
LP-111 |LP-001 LP-000 Preamble Sync Word Packet Data Post LP-111
Preamble is composed of: Sync Word: Post is composed of a
3,3,3,3,3,... 3.4,4.4.4,4.3 multiple of the unused
in the mid-section | (least significant code words:
is disabled) symbol first) 4.4.4. 4. 44,4
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WMMMMMMMQO@O@(

DOp/DON

L

DipDin [T

i ne
Terminator
___________________________________________ .i._ = -
___________________________________________ 4---A-—-
1
Capiure
15T Data Bit H'—T=

r_Tl-S-Tﬁ.AI _"l"_T a—_x'r_":
1

HS data transmission in bursts

Clock Lane Disconnect
CLKpICLKn Terminator

p——TeLrroaT—H+—— #‘l \ Y
WIH {min}

VIL (max) pc Dj p f ! T rl:
M Touerran Tuzzar Teex Tew T CLH-ZERD T cLk-FRz N
Datalane
Dp/Dn Disconnect Tus-rrer s
Terminator fe—Toimc —
//—f 'ra‘r_.\': rrrJ J'Irj ff.lJ # \ f'lr’ \
WIH {min)
WVIL {max) t \{ i q ﬁ

Switching the clock lane between clock transmission and LP mode:
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7.5 Operating Sequence (for reference only)

(6) exit_sleep mode(11h)

(10) set_display on(2%h)

Sleep Mode Off
(Display On)

o
(S
g5 =
=
[CI—
f= -
[~
5
- a4 o
& A
m
E:]_ 1= —
g w =
|l = &
B = o e -
K 8 o &
[ = m o -
in W - o =
. W
e 4 o) Sg 2
o 8 ! 25 2
] | L} B | ]
o | N I
H i B =) 0 0
—_ — K=} E‘ ] H
o ] o ] n !
A | ! o | &
— i ] = " [
=) i y 5 ; 2
W 2 2} o n
# § a i =
5 = = o =
| = — =
o ) =
¥ =
— =] o
ml W =
I 9 jal =
a =
o ] i -
i N k=l =)
& g i t
= i | w
i i H
| [
H o |
I
™ | H
=] = Q
4 i o
i) I =)
= § =

(19) soft_reset (01lh)

(15) enter_sleep mode (10h)

(22) Deep Standby Mode

Deep Standby On

(1) Power On wih
HWRESET

[
o
L
<
=
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7.6 Initial Code Setting

L] Speed & Porch Setting (for reference only)

Item Symbol Min. Typ. Max. Unit

Frame Rate - - 70/90 Hz

Speed- Line Time - - 25 - us
Dot CLK - - - - MHz
MIPI Speed - - 700 - Mbps

Horizontal total time Htotal - 1651 - dot

Horizontal Active time Hactive 1600 dot

Horizontal |Horizontal Pulse Width Hsync - 1 - dot
Horizontal Back Porch HBP - 20 - dot

Porch Hori-zontal Front Porch HFP - 30 - (_jot
Vertical Total Vtotal - 1780 - line

Vertical Active Vactive 1600 line

Vertical |Vertical Pulse Width Vsync - 1 - line

Vertical Back Porch VBP - 29 - line

Vertical Front Porch VFP - 150 - line
Lane - 4 8 Lane

* The Driver IC supports VESA DSC V1.0 and V1.1 Data compression Decoder.

[J Display Scan Direction

Data Direction 36h : HBP , H Active Area . HFP |
o | |
g ! !
IEI.E v | |
P " 00h
S g
C s ] <
g Active Area
<
A — >
>
Coowr 1
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8.0 MECHANICAL CHARACTERISTICS

LOME DEWEDN K0

DATE APFL

REVISION
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9.0 RELIABILITY TEST

The Reliability test items and its conditions are shown in below.

<Table 7. Reliability Test Conditions>

No. Test ltems Conditions
1 High temperature storage Ta=70°C, 48 hrs
2 Low temperature storage Ta =-30°C, 48 hrs
3 High tgmperature & high humidity Ta = 60 °C, 90%RH, 48hrs
operation test
4 High temperature operation Ta =55 "°C, 48 hrs
5 Low temperature operation Ta=-10"°C, 48 hrs

Remark : The Reliability test items can only be applied to the BLU 20% on duty Mode
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10.0 PACKING INFORMATION
10.1 Packing Description
No. Description Quantity Size (mm)
1 LCM per Box 200pcs
2 LCM per Tray 8pcs
3 PET Tray (1e§6ee|irz11pty) 320mm x225mmx16mm
4 Antistatic Bag lea 650x550x0.08mm
5 PE Bag lea 480(L)<380(W)
6 inner box lea 375x280x290mm
7 Out Box lea 545(L)><380(W)><270(H)
8 Distribution label
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10.2 Packing Procedure

Put 8pcs LCM into the PET

Stack the Trays with LCMs in

tray ; 25 layers, then cover 1 empty Put the 26 layers of Tray into an
tray on the top; 200pcs LCM electrostatic shielding bag;
[25Tray
1
8 =7 = :
iy s= -
6 7—‘_' L~ il
===
e
1 A, |_,rf,"‘ L
Step 1 Step 2 Step 3

Put the Pet bag into the inner
box

Put the inner box into the Out
Box

Seal the outer box and mark the
lable on the surface of outer box.
84pcs LCMs/Box

Step 4 Step 5 Step 6
The 8 cartons are stacked in one
layer.They will be stacked in 4
layers
g
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JQ) QTY: 200

/V ) Vendor Code: 011140

J1T) Lot No: XXXXXXXXXX

DATE CODE1: XXXX QTY:XX

AT

B O E PRODUCT GROUP REV ISSUE DATE
— TFT LCD PRODUCT P1 2020.03.03
/P ) Customer P/N: XXXXXXXXX
A N DATE CODE
E 0T AT EE Label size :
AP) Manufacturer P/N: VS021XRM-NWO It 100mm x80mm*0.08mm

AT

Date code : C922-00041
Instructions:

1.P/N Code---Vendor Apply
2.FG Code

UL LT 3.Numbers
9D ) Date Code: XXXX 4.Vendor COde
| IR 5.Box ID
{ M ) Manufacturer : BOE QA 6.DATE
[ AR )
{ 4L ) Country of Origin : CHINA E E 7.SUPPLIER o
| Il IIIIIIIIIIIIIIIIIIIIIIIIIIIII 1l 8.Place Of Origin
[=]
FG CODE: VS021XRM-NWO-DKPO
Box ID coded rules
serial 1 2 3 4 5 6 7 8 9 10 11 12 13
code X X S 3 1 5 B 0 0 0 1 H D
Des. GBN Code grad B3 Year Mon. Rev Serial no.(36 decimal, without I,0)

Year: 2015—15, 2016—16
Month: 1~12-> 1~9, A, B, C
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