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1. General Description

LS101113-MP-V1 ansistor (TFT) IPS liquid crystal display (LCD) that uses amorphous silicon
TFT as a switching device. It is composed of a TFT LCD panel, Driver IC ,FPC and Backlight.

2. Physical Features

TFT-LCD Module

Display Mode
Active matrix TFT, Transmissive type
Display Format Graphic 800(RGB) X 1280 Dot-matrix
Input Data MIPI
Viewing Direction
(Grayscale Inversion) Free (IPS)
Drive ILI9881C
3. Mechanical Specification
Item Specification Unit
Module size (HXVXD) 143 X228.6 X4.75 mm
Number of dots 800(RGB) <1280 pixel
Active area (HXV) 135.36X216.576 mm
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5. Absolute Maximum Ratings

Values :
ltem Symbol Min. ET Unit
Power Voltage VDD -0.3 +5.0 Vv
Backlight forward current lLep 0 25 mA(For each LED)
Input Signal Voltage V, -0.3 VCC V
Operation Temperature Top -10 50 i
Storage Temperature Tst -20 60 c
6. Electrical Characteristics
Values :
ltem Symbol Unit
: Min. | Typ. | Max
Power Voltage | VDD 3.0 33 3.6 V
Cu rrent IVCC = — TBD mA
Consumption lLeo -~ 140 160 mA

6- 1. LED Back Light Specifi cation (21 White Chips)

ltem Symbol | Condition | Min Typ Max Unit
Forward Voltage \i If=140mA | 11.2 - 13.2 V
Uniformity (with L/G) A Bp If=140mA 70 5 - %
Luminance for LCM ¢ If=140mA| - | 280 : cd/m?
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7. Module Function Description
7-1. Block Diagram Of LCM

TFT-LCD

I

Soure Driver

Gate Driver

T~

W61 yoegq

Interface
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Symbol Description
PIN NO.
1 NC No connection
2 VDD Power Voltage for digital circuit 3.3V
3 VCCIO Power Voltage for digital circuit 1.8V Note1 3.3v
4 GND Ground
5 Reset Global reset pin 1.8V  Note1 3.3V
6 NC No connection
7 GND Ground
8 MIPI_ON -MIPI differential data input
9 MIPI_OP +MIPI differential data input
10 GND Ground
1 MIPI_1N -MIPI differential data input
12 MIPI_1P +MIPI differential data input
13 GND Ground
14 MIPI_CKN -MIPI differential clock input
15 MIPI_CKP +MIPI differential clock input
16 GND Ground
17 MIPI_2N -MIPI differential data input
18 MIPI_2P +MIPI differential data input
19 GND Ground
20 MIPI_3N -MIPI differential data input
21 MIPI_3P +MIPI differential data input
22 GND Ground
23 NC No connection
24 NC No connection
25 GND Ground
26 ID
27 PWMO PWM control signal for LED driver(CABC)
28 NC No connection
29 NC No connection
30 GND Ground
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31 LED- LED Cathode
32 LED- LED Cathode
33 NC No connection
34 NC No connection
35 NC No connection
36 NC No connection
37 NC No connection
38 NC No connection
39 LED LED Anode

40 LED+ LED Anode
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7-3 Timing Characteristics

5.1 Power on

When VDD come later, this tire ks defined the cross paint of 909G

Time when the leer sigral ees up 10 0% ol its yplcal value, &g,
of 3.3, 5.5V or -5 5V TYP ), mot 807% of 2.5V.

VDDIN = Y s
-l
-]
AVDD,VDDR VDDB - ;
hr!-._
e
AVEE s
14 ]
a1
RESX a f
[
] ML
MIP| /. MIPE: LP-11
sgnal mnz&nma
Backlight

-

[ Il cocke

Note 1: Unless otherwise specified. timings herain show cross point at 50% of signal/power level,
Note 2: This power-on sequence is based on adding schottky diode on VGLX pin to ground.
Note 3: Resel signal H o L lo H (#1) Is balter than only L to H (¥2).

Value Unit
Symbol Min. Typ. Max. Remark
woni Mo limit e
ton2 0(Note) s
w3 MNo limit - ms
Yot No fimit - oo
° 150 s
ful 150 s
£ T 150 =
wud 150 w5
s 150 [
B 40 - = ms
5 120 ms
[} 0 ms
7] 10 3
] g WS  |Keep data mor= than & frames
e
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5.2 Power off
4 tO1
o
VDDIN N
iz
o
AVDD, VDDR,VDDB e
__h'.IdS
1
AVEE o /5
| Time when the fcrmet signal alls down to 90% of ts typical value,
e.9. When VDD fals earlier, this time is defined the cioss point of
90% of 3.3V, 5.5V or -5.5V(TYP.), not 90% of 2.5V.
n2 |
RESX

Backlight

\

MIPI: LP-00 (ULPM)

MIPI: Turn OFf

Note 1: Linfess otherwise specified timings hereln show cross point at 50% of signal/power jevel.

Value .
Symbol Min. Typ. Max. unit Remark

L. 150 Hs
ok No limit o
" O(Note) - "
tof3 No limit - ms
tof4 No limit ms
trd1 150 Hs
trd2 150 Hs
trd3 150 us
tra4 150 Hs
t12 0 5 ms
t13 0 ms
T14 0 ms
T15 10 ms

10
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5.4 MIPI Lane Configuration

MCU (Master) Display Module (Slave)

Clock Lane+/-

Unidirectional Lane
m Clock Only
m Escape Mode(ULPS Only)

Data Lane0+/-

Bi-directional Lane

= Forward High-Speed

m Bi-directional Escape Mode
m Bi-directional LPDT

Data Lane1+/-

Unidirectional
m Forward High speed

Data Lane2+/-

Unidirectional
m Forward High speed

Data Lane3+/-

Unidirectional
m Forward High speed

The connection between host device and display module is as reference.

11
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Host Device, e.g. an Application Peripheral. e.g. a Display contai
Processor or Baseband Procassor the DSl receiver
containing DSI Transmittar
: Bi-directional High -
DS1 Transmitter Speed Data Links DSlI Receiver
DatahN+ e Datal+
Diatal- i Datanl-
Datall+ g = Datal+
Datall- i | Oatal-
M Cara Lanes
wherz N may be
1,2, 3
Clock+ | B Clock+
Clack- - Clock-
6. MIPI AC Electrical characteristics
6.1High Speed Transmission
Signal Symbol Parameter MIN TYP MAX | Unit Description
4 - 8 ns | 4 Lane (Note 2)
DSI-CLK+/- 2xUlneT | Double Ul instantaneous 3 = 8 ns 3 Lane (Note 2)
2.352 - 8 ns | 2 Lane (Note 3)
; 2 - 4 ns | 4 Lane (Note 2)
UlmsTa | Ul instantaneous halfs
DSI-CLK=/- . & 15 - 4 ns | 3 Lane (Note 2)
Ul Ul = Ulmesta = Ulings
e | ) 1176 S 3 ns | 2 Lane (Note 3)
DSI-Dn+/- tos Data to clock setup time 0.15xUI - - ps
DSI-Dn+i- tom Data to clock hold time 0.15xUI - - ps
DSI-CLK+/- | torrcx | Differential rise time for clock 150 - 0.3xUl | ps
DSI-Dn+/- tomrpata | Differential rise time for data 150 - 0.3xUl ps
DSI-CLK+/- | torrowe | Differential fall time for clock 150 - 0.3xUl | ps
DSI-Dn#+f- torroata | Differential fall time for data 150 - 0.3xUl ps

Note 1) Dn = DO, D1,
Note 2) Maximum total bit rate is 2Gbps for 24-bit data format, 1 5Gbps for 18-bit data format
and 1.33Gbps for 16-bit data format in 3 lanes or 4 lanes application which support to

D2 and D3.

800RGB¥x 1280 resolution.

Note 3) Maximum total bit rate is 1.7Gbps for 24-bit data format, 1.275Gbps for 18-bit data
format and 1.13Gbps for 16-bit data format in 2 lanes application which support to

T20RGBx1280 resolution.

12
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DSI-CLK+

L i/ \ i DSI-D0+ E
1l i i H
/I/ /*/ :
™, il ' 5
DSI-CLK- P 4 i\- DSI-DO- e
= i
1 1
1 ! DSI-CLK+ \ i .
2xUknar : }/ \ X
r— ;
i i F i
DSI-CLK- \'-— ! |

DSi clock channel timing

tosrown torToLe
toFrmaTa toRTDATA

S 8

DSI-CLK#/-,

0V reference DSI-DO+/-

Full HS Swing Voltage

Rising and fall time on clock and data channel

6.2 LP Transmission

Values
Parameter Symbol Unit Remark
| Min. Typ. Max.

DSI CLK frequency(LP) Fosicux e 10 MHz
DS| CLK Cycle Time(LP) tCLKC_LP 100 ns
DS Data Transfer Rate{LP) tpsir L 10 | Mbps
;Ij::}:BS% rise fime and fall Tiint T ” = 35 ns
Eg‘;ﬁ:-BS% nse time(from HS to Tisat ) » 35 ns
Pulse width of the LP

exclusive-OR clock Lppuserx| 90 63 = s
flzzzd of the LP exclusive-OR teoprerx | 100 130 - ns

asfsanres

t
|

[ P

aRAREIEE

:

2
P

-

| 1
:

LOW Power Mode
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Signal Symbol Parameter MIN TYP MAX Unit Description
Length of LP-D0, LP-01,
DSI-DO0=/- Tuexm LP-10 or LP-11 periods 50 - 75 ns Input
MPU - Display Maodule
Length of LP-00, LP-01,
DSI-D0=/- Teexo LP-10 or LP-11 periods 50 - 75 ns Output
Display Module - MPU
Time-out hefore the MPL '
DSI-DO+/- | Tra-sureo start driving Terxo - 2xTiLexp ns Qutput
N _ | Time to drive LP-00 by j i
DSI-DO+/- Ta-GeTo display module 5xTiexo ns Input
Time to drive LP-00 after
DSI-D0+/- T1a-coD tumaround request - MPU 4xTiLexp - - ns | Quiput
MPU is Controlling ionu'ol Changj‘ Display Module is Controlling
i Torim Tz Torxm Terse Tarcn
DSI_M* LL. %) W - Y - -y Tﬂ-'-'ﬂm-_ — - — — —
DSIDO- b ) i Y i /
| \ / +, /
| Noaci? . -
LI'-HJ LP-]?__ I.P-U'l?h I_P-lf:'l__ LI'-N.'__ LP-00 I_P-'Dq . § I_l’-].{_l__ = [.P-]L
-._E = ] = il i N i T:\.urn | = =]
DSID0+ ==
DSI-DO-
Bus Turnaround (BAT) from MPU 1o display module Timing
Display Module is Controlling i‘ontrul Ch“g:;
Turso b T o Torsn " Ton.con ” Tersm il Trrow
DSEDO+ L.t )i m s L
DSLDO. | d TN 'S
i \ i s \ il |
| —_r PP P N i
{ LP-11 LP-10 LP-00 LP-10 _ LP00 LP-00 LP-00 ___r LP-10 J_; LP-11
i - i = = g | | o
DSHDD+ === =
DSLDi-

Bus Turnaround (BAT) from display module to MPU Timing

14
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6.3 DSI Bursts
Signal | Symbol | Parameter | MIN | TYP| MAX | Unit | Description
Low Power Mode to High Speed Mode Timing

DSI-Dn+/- T 50 - - ns | input
Time fo drive LP-00 to prepare

DSI-Dn+/- THs-PREPARE for HS sion 40+4xUl = 85+6xUl ns Input
Time to enable data receiver line

DSI-Dn+/- Tre-Teamex | termination measured from - - 35+4xUI ns | Input
when Dn crosses Viowax

High Speed Mode to Low Power Mode Timing

Time-out at display module to

DSI-Dn+/- THs-sxip ignore transition period of EoT 40 - RE+4xUl ns Input

DSIDn+- | Tesmxr | e todiveLP-11 afier HS 100 - : ns | input
Time to drive flipped differential

DSI-Dn+/- Tre-TRAL state after last payload data bit 60+4xUl - E ns | Input
of a HS transmission burst

High Speed Mode toffrom Low Power Mode Timing

Time that the MPU shall
continue sending HS clock after

DSI-CLK+/- Tewk-ros S it nesocioid datn ke 60+52xUl - - ns | Input
has transition to LP mode
Time to drive HS differential

DSI-CLK+/- Tewemra | state after last payload clock bit 60 - - ns | Input
of a HS transmission burst

DSiCIK: | Teemyr | TSR OVRLPITRrHS 100 - ’ ns | Input

. : Time to drive LP-00 to prepare :

DSI-CLK+/- | TcixrreraRE for HS t risalon 38 95 ns | Input
Time-out at clock lane display

DSI-CLK+/- | Towk-termen | module to enable HS - - 38 ns Input
fransmission

Note 1) Dn = DO, D1, D2 and D3.

Note 2) Two HS transmission can be sent with a break as short as THS-EXIT from each other in
continuous clock mode. In discontinuous mode, the break is longer which account

TCLK-POS, TCLK-TRAIL and THS-EXIT, before activity in clock and data lanes again. : |

DE_CLK=

ar L‘{IQOCX?O(?D{#D( OO0 HOAN
TI.FI 2 -.-Hi-'llﬂ'-'_-. I.-mE_ L '.-m e ;
ViR | i
i T
- EIRINE OOPOCTH P~
T Capture 1 Ll BN
Data Bit Tan _jiwe-n
Tz serme - . e
11| ot | p-oo — el
Low Power Maode,
Low Power Mode, _ ) Disable Rx Line
Disable Rx Line Termination High Spesd Mode, Enable Rx Line Termination Termination

L L

Data IBHES-L-OW Power Mode to/from High Speed Mode Timing
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6.4 Reset Input Timing

Shorter than 5ps
tresw
RESX
Internal Initial Candition
Status Meriea) Opamion >< Reselling (Default for H/W reset)
Reset input timi
E%Bg‘l‘ 7~1.9V, VCI=3.0 1o 3.6V, GND=0V.Ta = -30 to 70°C)
SIW Symbaol Parameter MIN TYP MAX Unit Description
RESX trResw Reset "L" pulse width (Note 1) 10 - - us
tresT Reset l:DmD-leie time {Nute 2} = = [ mie WWhan racat annlind
during Sleep In Mode
When reset applied
- - 120 ms | during Sleep Cut Mode
and Note 5

Note 1) Spike due to an electrostatic discharge on RESX line does not cause irregular
system reset according to the table below.

RESX Puise Action
Shorter than 5ps Reset Rejected
Longer than 10ps Reset
Between Syus and 10us Reset Start

Note 2) During the resetting period, the display will be blanked (The display is entering
blanking sequence, which maximum time is 120 ms, when Reset Starts in Sleep
Out —mode. The display remains the blank state in Sleep In-mode) and then return fo

Default condition for H/W reset.
Note 3) During Reset Complete Time, values in OTP memory will be latched to internal

register during this period. This loading is done every time when there is HW reset
complete time (trest) Within 5ms after a rising edge of RESX.
Note 4) Spike Reijection also applies during a valid reset pulse as shown below:

fe— o —

| | Reset is accepted

sy

| I Less than 20ns which positive spike will be rejecid
—| |-— 20rs

Note 5) It is necessary to wait Smsec after releasing RESX before sending commands. Also
Sleep Out command cannot be sent for 120msec
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6.5 Deep Standby Mode Timing

RESX
- L |
Cmmd st W 4 W e
une  [OSRGE|T SEeew 0sTe
t dischargs t_ratiow t_initial '
{VDDI=1.7~1.9V. VCI=3.0 to 3.6V, GND=0V.Ta = -30 to 70°C)
5":"" Symbol Parameter MIN TYP | MAX | Unit Description
e Sleep in into DSTB ) . 100 i
delay time
RESX | t=iw | Reset low pulse 3 = - ms
tw | RESELIGh tO initial . . 120 i
setting delay time
Note 1) t_discharge suggested delay time over 100ms.
Note 2) t initial suqaested delay time over 120ms..
6.6 DC Characteristics for DSI HS Mode
| Specification
Parameter Symbol Conditions M TYP Max | UNIT
Input voitage common Vemcix "
Siiie: v Voum | DSFCLK+/-, DSI-Dn+/- (Note2, 3) 70 - 330 mv
Input voltage common Vemacua i g i i
mode variation (< 450MHz) | Vewsoata DSI-CLK+/-, DSI-Dn+/- (Note 4) 50 50 mv
Input voitage common VeMmacLk : 3 i ¥ ) )
mode variation (= 450MHz) | Vousoarau | DS-CLK*/- DSHDn+/ 100 | mv
Low-level differential input VrHcwk -y _ g . ;
voltage threshold Vraoara | DSFCLK*/-, DSI-Dn+/ 70 mv
High-level differential input | Vrrrck b LTS, ] ]
voltage threshold Vrreoam | DSICLK#/-, DSI-Dn+/ 70 mv/
f;?t‘-‘a;e:"“e“ input low Vars | DSI-CLK+/-, DSI-Dn+/- (Note 3) 40 5 : mv
Single-ended input high . " ) )
i Vitsis DSI-CLK+/-, DSI-Dn+/- (Note 3) 460 mv

17
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Differential input - s

termination resistor Rream DSI-CLK+/-, DSI-Dn+/ 80 100 125 Q

Single-ended threshoid

voltage for termination Vrermen | DSI-CLK+/-, DSI-Dn+i- - 450 my

enable

Termination capacitor Cream DSI-CLK+/-, DSI-Dn+- - - 14 pF
Note 1) VDDI=1.7~1.9V, VCI=3.0 to 3.6V, GND=0V, Ta=-30 to 70 °C (to +85 °C no damage).

Note 2) Includes 50mV (-50mV to 50mV) ground difference.
Note 3) Without VCMRCLKM / VCMRDATAM .
Note 4) Without 50mV (-50mV to 50mV) ground difference.
Note 5) Dn=D0, D1, D2 and D3.

=1 gHE-1)

5" (HE8)
v incpiadivssinkisass

DEFCLK -,

Ryenm = Rrenmros + Rreruneo
Rignwros = Rigmmes + Rrenw/2

T ———

DSFCLK=,
DSI-D0-

V ez
¥ i T

DEHCLK-,
DSsI-D@-

i

Vemmans

Differential voltage range, termination resistor and Common mode voltage

18
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Item Symbol Coc';'r?iti Min. Typ. Max. Unit Remark
Response time Tr +Tf - 20 30 ms Note 1
Contrast Ratio CR ?X = Oy 800 | 1000 — — Note 2

Color W x = — 0.302 — —
Chromaticity | White ex_ Oy
(CIE1931) Wy = 0.321
6, 80
AW 0 - 80 —
Viewing B
angle 6, CR> 10 _ 80 — Deg. Note 3
6, 80
Luminance
(1, = 160mA) L -- 280 - cd/m2 Note4

19
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Note 1: Definition of viewing angle range Normal
8=o=0"

line

d=90"
12 o'clock direction

BL‘/’P—.’HT i R."/ =]
g ! N

B 2

#

2 /
// i,/’,Actiue Area //
LCM

P=180° Pp=0°

-
e
ra

©=270°
6 o'clock direction
Fig. 4-1 Definition of viewing angle
MNote 2: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD screen.
(Viewing angle is measured by ELDIM-EZ contrast/Height :1.2mm ,Response time is
measured by Photo detector TOPCON BM-5A, other items are measured by BM-7 AfField
of view: 1° /Height: 500mm.)

MNormal line
B=p=0"
FPhoto detector
T
500mm $=90"
12 o'clock direction
~
Vs
s G
¥ ’ e
&=180° e e e e A e &=0°
Amj).éArea
| pa
®=270% LCM
6 p"éluck direction

Fig. 4-2 Optical measurement system setup

Note 3: Definition of Response time

The response time is defined as the LCD optical switching time interval between
“White" state and “Black” state. Rise time (Tqy) is the time between photo detector output
intensity changed from 90% to 10%. And fall time (Tore) is the time between photo

20
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detector output intensity changed from 10% to 90%.

TFT Off (Black) TFT On(White) TFT Off(Black)
Tr Td
100%
90% E s,
10%
0% <

Fig. 4-3 Definition of response time

MNote 4: Definition of contrast ratio
Luminance measured when LCD on the " White" state
Luminance measured when LCD on the "Black" state
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: All input terminals LCD panel must be ground while measuring the center area of
the panel. The LED driving condition is | ep=140mA.

Note 7: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer to Fig. 4-4 ).Every measuring
point is placed at the center of each measuring area.

Contrast ratio (CR) =

Luminance Uniformity (Yu) = _Bfrw'

L—-—--Active area length W-—- Active area width
It

L6 L/3 L/3

O & O
2 O O O
) O O

Fig. 4-4 Definition of measuring points

W/6

W/3

Wi3

Bma: The measured maximum luminance of all measurement position.
Byin: The measured minimum luminance of all measurement position.

21
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Note(4) Backlight circuit

LED a4 4%7 13.2V 140mA

22
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