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Product Specification GO50TANO1.0
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1. Operating Precautions

—_

Since front polarizer is easily damaged, please be cautious and not to scratch it.

)
2) Be sure to turn off power supply when inserting or disconnecting from input connector.
3) Wipe off water drop immediately. Long contact with water may cause discoloration or spots.
4) When the panel surface is soiled, wipe it with absorbent cotton or soft cloth.
5) Since the panel is made of glass, it may be broken or cracked if dropped or bumped on hard surface.
6) To avoid ESD (Electro Static Discharde) damage, be sure to ground yourself before handling TFT-LCD Module.
7) Do not open nor modify the module assembly.
8) Do not press the reflector sheet at the back of the module to any direction.
9) In case if a module has to be put back into the packing container slot after it was taken out from the

container, do not press the center of the LED light bar edge. Instead, press at the far ends of the LED light
bar edge softly. Otherwise the TFT Module may be damaged.

10) At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor tilt the Interface
Connector of the TFT Module.

11) TFT-LCD Module is not allowed to be twisted & bent even force is added on module in a very short time.
Please design your display product well to avoid external force applying to module by end-user directly.

12) Small amount of materials having no flammability grade is used in the LCD module. The LCD module should be
supplied by power complied with requirements of Limited Power Source (IEC60950 or UL1950), or be applied
exemption.

13) Severe temperature condition may result in different luminance, response time and lamp ignition voltage.

14) Continuous operating TFT-LCD display under low temperature environment may accelerate lamp exhaustion and
reduce luminance dramatically.

15) The data on this specification sheet is applicable when LCD module is placed in landscape position.

16) Continuous displaying fixed pattern may induce image sticking. It's recommended to use screen saver or shuffle
content periodically if fixed pattern is displayed on the screen.
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Product Specification GO50TANO1.0

AU OPTRONICS CORPORATION

2. General Description

This specification applies to the Color Active Matrix Liquid Crystal Display GO50TANO1.0 composed of a TFT-LCD
display, a driver and power supply circuit, and a LED backlight system. The screen format is intended to support HD
(720(H) x 1280(V)) screen and 16.7M (8-bits). And LED driving board for backlight unit is included in GO50TANO01.0.

All input signals are LVDS interface.

GO50TANO1.0 designed with wide viewing angle; wide temperature and long life LED backlight is well suited for
industial applications.

GO50TANO01.0 is a RoHS product.

2.1 Display Characteristics

The following items are characteristics summary on the table under 25 °C condition:

Items Unit Specifications
Screen Diagonal [inch] 4.99

Active Area [mm] 62.1 x 110.4
Pixels H x V 720 (RGB) x 1280
Pixel Pitch [mm] 0.086 X 0.086

Pixel Arrangement R.G.B. Vertical Stripe

Display Mode Normally Black
Nominal Input Voltage VDD [Volt] VDDI=1.8V, VCI=2.8V
Typical Power Consumption [Watt] TBD
Weight [Grams] 65
Physical Size [mm] 66.7(H) x120.3(V)
Electrical Interface MIPI
Surface Treatment AG, (3H)
Support Color 16.7M colors
Temperature Range
Operating [°C] -20 to +70
Storage (Non-Operating) [°C] -30 to +80

RoHS Compliance

RoHS Compliance

GO50TANO1.0 rev.0.0
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2.2 Display Optical Characteristics

The optical characteristics are measured under stable conditions at 25°C (Room Temperature):

GO050TANO1.0

Item Unit Conditions Min. Typ. Max. Note
White Luminance [cd/m2] hen= 25.4 mA 600 1
(center point)
Uniformity % 5 points 75 2,3
Contrast Ratio 1000 4
[msec] Rising
Response Time [msec] Falling 5
[msec] Rising + Falling 35
[degree] Horizontal ~ (Right) 80
[degree] CR=10 (Left) 80
Viewing Angle 6
[degree] Vertical (Upper) 80
[degree] CR=10 (Lower) 80
Red x
Redy
Green x
Color / Chromaticity Greeny
Coordinates
(CIE 1931) Blue x
Blue y
White x 0.263 | 0.313 | 0.363
White y 0279 | 0.329 | 0.379
Color Gamut % 70

Note 1: Measurement method

1.1. Before lamination touch

1.2. Equipment Pattern Generator, Power Supply, Digital Voltmeter, Luminance meter (SR_3 or equivalent)

Aperture
Test Point

Environment

LC

° with 50cm viewing distance

SR 3or

equivalent

Measurina distance

Module Driving Equipment

GO50TANO1.0 rev.0.0
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Note 2: Definition of 5 points position (Display active area: 62.1 x 110.4)

=
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Note 3: The luminance uniformity of 5 points is defined by dividing the minimum luminance values by the maximum
test point luminance

Minimum Brightness of five points

Sws =
" Maximum Brightness of five points

Note 4: Definition of contrast ratio (CR):

Briahtness on the “White” state

Contrast ratio (CR)= —
Briahtness on the “Black” state

Note 5: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from “White” to “Black” (falling

time) and from “Black” to “White” (rising time), respectively. The response time interval is between 10% and 90% of
amplitudes. Please refer to the figure as below.

100%, M F L H h
| e g

asuodsad [eandn

10%
0%
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Product Specification GOS0TANO1.0
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Note 6: Definition of viewing angle
Viewing angle is the measurement of contrast ratio =10, at the screen center, over a 180° horizontal and 180°
vertical range (off-normal viewing angles). The 180° viewing angle range is broken down as below: 90° (6)
horizontal left and right, and 90° (®) vertical high (up) and low (down). The measurement direction is typically

perpendicular to the display surface with the screen rotated to its center to develop the desired measurement

viewing angle.

Normal Line
¢=0° @§=0°

12 O'clock
direction

pL=90° X y n = 90"

6 O'clock Y’ v X
direclio(g‘u

oL = 90 Br =90°
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3. Functional Block Diagram
The following diagram shows the functional block of the 5 inch color TFT/LCD module:

Driver IC NT35521S

Digital Power Input

—_—
Analog Power Input - -

| a-Si Liquid Crystal Panel

720xRGBx1280

2P5S LED Power Input

S

= O + ~+~ O O 5 5 O O

||||| PIRERERIRIERR ::::::::::::::[ GO50TANO01.0 rev.0.0
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4. Absolute Maximum Ratings
4.1 Absolute Ratings of TFT LCD Module

Item Symbol Min Max Unit
Logic Supply Voltage VDDI -0.3 5.5 [Volt]
Analog Supply Voltage VCI -0.3 5.5 [Volt]

GO050TANO1.0

Note: If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily, the
quality of the product may be degraded. Absolute maximum ratings, therefore, specify the values exceeding which the
product may be physically damaged. Be sure to use the product within the range of the absolute maximum ratings.

4.2 Absolute Ratings of Environment

ltem Symbol Min Max Unit
Operating Temperature TOP -20 70 [°C]
Storage Temperature TST -30 80 [°C]

Note: Maximum Wet-Bulb should be 39 °C and no condensation.

ok GO50TANO01.0 rev.0.0
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Product Specification GO50TANO1.0
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5. Electrical Characteristics

5.1 TFT LCD Module
5.1.1 Power Specification

Input power specifications are shown as follows;

Symbol Parameter Min Typ Max Units Remark
VDDI Logic Operating Voltage 1.65 1.8 3.6 [Voli]
Vel Analog Operating Voltage | 2.5 28 36 | [mA] Black Pattern
(VDDI=1.8V, at 60Hz)
IVvDDII VDDI Current ) ) [A] Note 1
IVClI VCI Current . . [A] Note 1

Black Pattern

Pvec VCC Power ) [Watt] (vDDI=1.8V, VCI=2.8V,
at 60Hz)
Allowable Logic/LCD [mV]
VCCrp Drive Ripple Voltage 100 p-p

Note 1: Measurement condition:

330 a3

o ADGHE
5 2]
=
F = P
T1a] 07 Bt
Ri =
o | [L20 Modulz Input)
(:; ci
ey
[Tigh to Low]
Control
Signal L1 a7 =
an e |E AT
e =
1 o
]
= +Ls0n £
Yo EH 1%

WEA O01uF20y
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Product Specification GO50TANO1.0
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5.1.2 Signal Electrical Characteristics

) DC characteristics for DSI LP Mode

. Specification
P t Symbol Condit UNIT
arameter ymbo onditions MIN TYP MAX
Logic high level input Vieco | LP-CD 450 . 1350 mV
voltage
Logic low level input Vureo | LP-CD 0 . 200 mvV
voltage
Logic high level input
VIHLPRX LP-RX (CLK, D0) 880 - 1350 mV

voltage
Logic low level input ViLLea LP-RX (CLK, DO) 0 . 550 mV
voltage
Logic low levelinput | v oo | LP-RX (CLK ULP mode) 0 \ 300" mv
voltage
Logic high level output Vorerx | LP-TX (DO) 11 . 13 v
voltage
Logic low level output Voustx | LP-TX (DO) 50 i 50 mV
voltage
Logic high level input I LP-RX, Vin=0-~1.3V A \ 10 LA
current
Logic low level input " LP-RX. Vin=0~1.3V 10 ) ) LA
current
Input pulse rejection SGD DSI-CLK+/-, DSI-Dn#/- (Note 3) 300 Vps

Note 1) VDDI=1.65~3.6Y, VCI=2.5-t0-3.6V, VSSI=VSS=VSSAM=0V, Ta=-30 to 70 °C (to +85 °C no damage). VCI means
VDDA, VDDB and VSS means VSSAM, VSSR,-VSSB, AVSS.

Note 2) DSI highspeed is off.

Note 3) Peak interference amplitude max. 200mV and interference frequency min. 450MH:z.

SGD SGD

—————— VinLeen, VinLeax

——————— Vieen, Viwerx, Vieaxuie

':::::IIIIIIIIIIIIIIIIIII:::::::::E GOSOTANO10 reVOO
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Product Specification

GO050TANO1.0

AU OPTRONICS CORPORATION
® DC characteristics for DSI HS Mode
.. Specification
P t Symbol Condit UNIT
arameter ymbo onditions N TYP MAX
Input voltage commeon VOMCLS | DS1.CLK /-, DSI-Dn+/- (Note2, 3) 70 . 330 | mv
mode range \cMDATA
Input voltage common VeMRoLKL
mode variation (= 450MHz) | Vcmroatal DSI-CLK+/-, DSI-Dn+/- (Note 4) >0 >0 mV
Input voltage common VemacLkm
mode variation (= 450MHz) | Vcmroatam DSI-CLK+/-, DSI-Dn+/- i i 100 mV
Low-level differential input VTHLCLK
DSI-CLK+/-, DSI-Dn+/- -70 - - mV

voltage threshold VTHLDATA
High-level differential input V THHCLK DSI-CLK+/-, DSI-Dna/- i ) 20 mV
voltage threshold V THHDATA
Single-ended input low Viks | DSI-CLK+/-, DSI-Dn+/- (Note 3) -40 - - mV
voltage
Single-ended input high Vitks | DSI-CLK+/-, DSI-Dn+/- (Note 3) - - 460 mV
voltage
Differential input Rream | DSI-CLK-+/-, DSI-Dis/- 80 100 125 Q
termination resistor
Single-ended threshold
voltage for termination V1eamen || DSI-CLK+/-; DSI-Dn+/- - = 450 mV
enable
Termination capacitor Cream DSI-CLK+/-, DSI-Dn+/- - - 14 pF

Note 1) VDDI=1.65~3.8V, VCI=2.5 to. 3.6V, VSS5I=VSS5=VSSAM=0V, Ta=-30to 70 °C (to +85 °C no damage). VC| means
VDDA, VDDB and VSS means VSSAM, VSSR, VSSB, AVSS.

Note 2] Includes 50mV. (-50mV to 50mV) ground difference.

Note 3) Without Vempctka / VEMRDATAM .

Note 4) Without 50mV (-50mV ta 50mV) ground difference.

Note 5)Dn=D0, D1, D2 and D3.

K ':'“lHﬁz‘ll ';U‘H[HSG_J Hll.._..-_ i DSFCLK +.
3 & : H | R DSI-DO.'. —————
H VCHIICLIH
] : :mu vcunorrnl =
3 E 3 E 2 | Vrremama G
oV reference : ] - ! DDS;:JlIJ_;(a. -
‘ AT i DSKCLK-,
B A mom DSI-Do-
Undefined Undefined
DSKCLK+,
DSDO+
RTEHN" \.___- __________ -
1< "\\
\
\
DSI-CLK-, A \1
DS-DO- ¢
(Y

Rreru = Rreruros + Rrerunes A
Rrerupos = Rrermnes + Rrerw2 Sw

TR NR RN NnNnRNnnpnRnIpny
inrERERRNRRR [RRTRRNEEY
SRRRRRNIRNNE] (RRRNRRERD
(LR RRRNRRNRRRNRRURRRRRIRERERRRD
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5.2 Backlight Unit

5.2.1 Parameter guideline for LED

GO050TANO1.0

Following characteristics are measured under a stable condition using an inverter at 25°C (Room Temperature):

Symbol Parameter Min. Typ. Max. Unit Remark
Ta=25°C
IFB LED Forward Current - 50.8 - mA With 2 parallel
VLED LED Forward Voltage - 28.5 31.0 [Voli] lll-: a==2255.51CmA,
Total 2 parallel
PLED LED Power Consumption - 1.45 - Watt | IF =254mA,
Ta=25C
Total 2 parallel
LED life time 10,000 - Hrs Il =50.8 mA, Ta=25C

Note 1: Ta means ambient temperature of TFT-LCD module.
Note 2: IFB, VLED , PLED are defined for LED Light Bar. There is two LED channel (AN1-CA1, AN2-CA2) in back

light unit.

Note 3: If GO50TANO01.0 module is driven by high current or at high ambient temperature & humidity condition. The

operating life will be reduced.

Note 4: Operating life means brightness goes down to 50% initial brightness. Typical operating life time is estimated

data.

TR NR RN NnNnRNnnpnRnIpny
(LRRERR R RRNRRIRRRNRRIRRRIRRRERERRRD
SRRRRNURRRRRRUNNRRRUNRRUURARUIRIRENE
(LR RRRNRRNRRRNRRURRRRRIRERERRRD
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6. Signal Characteristic
6.1 Pixel Format Image

Following figure shows the relationship between input signal and LCD pixel format.

1St 2nd ____________________________________________________ 71 gth 7201h
Pixel
1st
Line
1280
h
Line

GO50TANO1.0 rev.0.0
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6.2 Signal Description
6.2.1 TFT LCD Module Connector

GO050TANO1.0

Connector Name / Designation Signal Connector
Manufacturer Molex

Connector Model Number 5565-3078

6.2.2 LCD MIPI Interface pin description

Pin no |Symbol Description Remark
! Do- DSI_Do- differential data signal
2 GND Ground
3 DO+ DSI DO+ differential data signal
4 NC
5 GND Ground
6 TE Frame head pulse signal
7 D1- DSI_D1- differential data signal
8 RESET
9 D1+ DSI D1+ differential data signal
10 NC
11 GND Ground
12 VDDI I/O supply voltage range 1.65V~3.6V
13 CLK- DSI_CLK- differential data signal
14 GND Ground

15 CLK+ DSI_CLK+ differential data signal
16 VCI Analog supply voltage range 2.5V~3.6V
17 GND Ground

18 GND Ground

19 D2- DSI_D2- differential data signal
20 LED A1 |LED+
21 D2+ DSI_D2+ differential data signal
22 LED A2 |LED+
23 GND Ground
24 LED C1 |LED-
25 D3- DSI_D3- differential data signal
26 LED C2 |LED-
27 D3+ DSI D3+ differential data signal
28 GND Ground
29 GND Ground
30 GND Ground

TR NR RN NnNnRNnnpnRnIpny

GO50TANO1.0 rev.0.0
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6.3 Interface Timing
® High Speed Mode

(VSS=VSSI=DVSS=0V, VDDI=1.65V to 3.6V, VCI=2.5V to 3.6V, Ta=-30 10 70 C)

Signal Symbol Parameter MIN TYP MAX Unit Description

3.2 - 8 ns | 4 Lane (Note 2)

DSI-CLK+/- 2xUlinsT | Double Ul instantaneous 25 - 8 ns | 3 Lane (Note 2)

2.352 - 8 ns | 2 Lane (Note 3)

Ulnsta | Ul instantaneous halfs 1.6 - 4 ns 14 Lane (Note 2)

DSI-CLK+/- Ulnste | (Ul = Ulinsta = UlinsTs) 1.25 - 4 ns | 8 Lane (Note 2)

1.176 - 4 ns_-| 2 Lane (Note 3)
DSI-Dn+/- tos Data to clock setup time 0.15xUlI - - ps
DSI-Dn+/- toH Data to clock hold time 0.15xUlI - - ps
DSI-CLK+/- tortcik | Differential rise time for clock 150 - 0.3xUl ps
DSI-Dn+/- tortoata | Differential rise time for data 150 - 0.3xUl ps
DSI-CLK+/- torrck | Differential fall time for clock 150 - 0.3xUl ps
DSI-Dn+/- torrpata | Differential fall time for data 150 - 0.3xUl ps

Note 1) Dn= D0, D1, D2 and D3.

Note 2) Maximum total bit rate is 2.4Gbps for 24-bit data format, 1.8Gbps for 18-bit'data format and 1.6Gbps for 16-bit data
format in 3 lanes or 4 lanes application which support to 800RGBx 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 720RGBx 1280 resolution.

DSI-CLK+ v 7 DSI-DO+
%) 17
AN £ "
DSI-CLK- i \ : E E \ Dsl-Do-
E Ulinsta i E
—
; . i DSI-CLK+ \
! 2xUlinst ! Y
~ g
DSI-CLK- \
torrcLk toRTCLK

pFrDATA, pRTDATA
-~ ; g
.

DSI-CLK+/-,

0V reference DSI-DO4/-

Full HS Swing Voltage

......................

".IIIIIlIIIIIIIIIIIIIII:::::::::::i GOSOTANO10 revoo
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® Low Power Mode
(VSS=VSSI=DVSS=0V, VDDI=1.65V to 3.6V, VCI=2.5V t0 3.6V,Ta=-30t0o 70 C)

Signal Symbol Parameter MIN TYP MAX Unit Description
Length of LP-00, LP-01,
DSI-D0+/- Tiexm LP-10 or LP-11 periods 50 - 75 ns Input

MPU = Display Module
Length of LP-00, LP-01,
DSI-D0O+/- Tiexo LP-10 or LP-11 periods 50 - 75 ns Output
Display Module - MPU

DSI-D0+/- TrasureD TIITIe-O!Jt. before the MPU Tipxp - 2xTirxp ns Output
start driving

Time to drive LP-00 by

DSI-D0O+/- TTA-GETD . 5xTLrxD - - ns Input
display module
Time to drive LP-00 after
DSI-DO+/- Tra-cop turnaround request - MPU 4xTLrxD - - ns Quiput
MPU is Controlling Control Change Display Module is Controlling
ITE,;,.I ITE,;,.II IT“,_,“ll IT,m. ITM;l "
DSIDO+ =r=c=:=:=:=— TSk In.suasp, et e

..q—T‘EA-DEI:D—p_
DSHDO+ ~— '~ 77
DSIDo-
Display Module is Controlling Control Change
e Tiexn piq Tion pig Tiown g T » « Ve piq Tioxu 4
TA-GOD

DSHDO+ mrmem-—i—-— \ o= /
N N -

LP-13! ,/LP1Q| _iLP0Q ,ILP1g , LP0Q' LP-00 ,/LP-0Q' ,/LP-1Q' , LP-1]

IRRRRIRENR RN} (3()5(YT/\PJO-I.0 re\/'o.c
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® DSI Bursts

Product Specification
AU OPTRONICS CORPORATION

(V55=VSSI=DVSS=0V, VDDI=1.65V to 3.6V, VCI=2.5V to 3.6V,Ta =-30 to 70 C)

GO050TANO1.0

Signal

Symbol

Parameter

MIN

[ TYP |

MAX

| Unit | Description

Low Power Mode to High Speed Mode Timing

DSI-Dn+/-

Tipx

Length of any low power state
period

50

ns

Input

DSI-Dn+/-

THs-PREPARE

Time to drive LP-00 to prepare
for HS transmission

40+4xUI

85+6xUI

ns

Input

DSI-Dn+/-

THS-TERMEN

Time to enable data receiver line
termination measured from
when Dn crosses Viuuax

35+4xUl

ns

Input

High Speed Mode to Low Power Mode

Timing

DSI-Dn+/-

THs-skIP

Time-out at display module to
ignore transition period of EoT

40

55+4xUI

ns

Input

DSI-Dn+/-

Tus-exit

Time to drive LP-11 after HS
burst

100

ns

Input

DSI-Dn+/-

THS-TRAIL

Time to drive flipped differential
state after last payload data bit
of a HS transmission burst

60+4xUl

ns

Input

High Speed Mode to/from Low Power Mode Timing

DSI-CLK+/-

TcoLk-pos

Timethat the MPU shall
continue sending HS elock after
thelast associated data lane
has transition to LP mode

60+52xU1

ns

Input

DSI-CLK+/~

ToLk-TRAIL

Time to drive HS difterential
state after last payload clock bit
of a'HS transmission burst

60

ns

Input

DSI-GLK+/-

Tus-exiT

Time to drive LP-11 after HS
burst

100

ns

Input

DSI-CLK+/-

TCLK-PREPARE

Time to drive LP-00 to prepare
for HS transmission

38

95

ns

Input

DSI-CLK+/-

TCLK-TERM-EN

Time-out at clock lane display
module to enable HS
transmission

38

ns

Input

DSI-CLK+/-

ToLk-PREPARE
+ TCLK-ZERO

Minimum lead HS-0 drive period
before starting clock

300

ns

Input

DSI-CLK+/-

Tcwk-pRE

Time that the HS clock shall be
driven prior to any associated
data lane beginning the
transition from LP to HS mode

8xUl

ns

Input

Note 1) Dn = D0, 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 Tcik-ros, Tck-TraL and Tusexit, before activity in clock and
data lanes again.

IRRRRIRENR RN}
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Product Specification GO50TANO1.0
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® Reset input timing

Shorter than 5us
RESX
Internal . . Initial Condition
Status Normal Operation >< Resetting (Default for H/W reset)
(VSS=VSSI=DVSS=0V, VDDI=165V to 3.6V, VCI=2.5V to 3.6V,Ta = -30 to 70C)
Signal Symbol Parameter MIN TYP MAX Unit Description
tRESW Reset "L" pulse width (Note 1) 10 - - us
_ ) 5 i Wh.en reset applied
during Sleep In Mode
RESX : -
tREST Reset complete time (Note 2) When reset applied
120 ms | during Sleep Out Mode
and Note 5
Note 1) Spike due 16 an electrostatic discharge o RESX line does not cause irregular system reset according to
the table below.
RESX Puise Action
Shorter than 5ps Reset Rejected
Longer than 10us Reset
Between 5us 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 to 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 H'W reset complete time (frest) within 5ms after a rising
edge of RESX.

Note 4) Spike Rejection also applies during a valid reset pulse as shown below:

|<— 10ps —bl
Reset is accepted

|-1— 10us —I—I
Less than 20ns which positive spike will be rejectd

—b-| |-1— 20ns

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

ElIIIIlIIIIIIIIIIIIIIIIIIIIII[IIIII. GOSOTANO10 revo.o
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6.4 Power ON/OFF Sequence

VDDI

must be applied in advance of VCI (VDDR/VDDB) or at the same time.

VCI (VDDR/VDDB) must be powered down in advance of VDDI or at the same time.
During power off, if LCD is in the Sleep Out mode, VCI (VDDR/VDDB) and VDDI must be powered down

minimum 120msec after RESX has been released.
During power off, if LCD is in the Sleep In mode, VDDI or VCI (VDDR/VDDB) can be powered down minimum

Omsec after RESX has been released.
Notes:

1.
2.
3.

4.

o O,

6.4.

There will be no damage to the display module if the power sequences are not met.

There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

There will be no abnormal visible effects on the display between end of Power On Sequence and before
receiving Sleep Out command. Also between receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence as defined in Sections 5:6.1'and 5.6.2,
then it will be necessary to apply a Hardware Reset (RESX) after Host Power, On, Sequence is.complete
to ensure correct operation. Otherwise function is not guaranteed.

There is not a limit for Rise/Fall time on VDDI and VCI (VDDR/VBDB).

The display module can also initialize and calibrate DSI-CLK+/-"and DSI-D0+/~ lanes within 5ms after
LP-11 (Clock and Data Channels), VDDI and VCI (VDDR/VDDB) are applied and H/'W Reset is not active
(5ms is as same as the Reset Cancelling Time).

1 Power ON Sequence

If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be applied after
both VCI and VDDI have been applied — otherwise correct functionality is not guaranteed. There is no timing
restriction upon this hardware reset.

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum
10usec after both VCI and VDDI have been applied.

The power on sequence for different power input modes are shown below figures.

Symbol - Value Unit Remark
Min. Typ. Max.
ton1 0 - - ms
ton2 0 ms
ton3 0 ms
ton4 0 - ms
t2 - No limit - us
t4 10 - - ms
t5 20 - . ms
16 0 - T4 ms
t7 10 - 1 Hs
18 120 - / ms
19 0 No limit - ms
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IRRNNT ] ] BERRENNE
AARRRRURRERRRNTN]] [URRRNNRURNY

SLRRNRNRRRRRRENTR]] [FELERIRRRD 22/27




Product Specification
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- 3 Input power (BTM[2:0]="100" or “101") with NT50198 on FPC of LCM:
VDDI=1.65~3.8V, VCI=2.5~3.6V (to NT50198), AVDD=VDDR=VDDB=4.5~6.0V, AVEE=-4.5~-6.0V

GO050TANO1.0

, tonl ) ton2 oﬁ

VDDI

Vel j

AVDD,VDDR,VDDB

Pre-chargs to VCI Wf}

7 The AVDD and AVEE

! =~ enable willbe dontrolled by
| DriverdC{Slaep-Out)

10%

AVEE =

J Time when The lates signal risas up to 90%: of fis-typical value.
= When VCI come |atar, this-time is defined the cross point of 90

7| of 3.3V typcal).

< ” PRI
I
RESX ‘i
)
16 J T
* initisl cods Video Packst
A
\]
signal stabilization fme Sleap-Out Display-On
T:CMD!!.':J (CMD 2an) | LEDON
| —
1 o

Backlight f

Note 1: Unless otherwise specified, timings herein show cross paint at 50% of signal/power level.

Note 3: Reset signal H to L fo H (#1) is better than only L to H (#2).

Note 2: This power-on sequence is based on adding schottky diode on VGLX pin to ground. (use NT501898)

6.4.2 Power OFF Sequence

The power off sequence for different power input modes are shown below figures.

Symbol - Value Unit Remark
Min. Typ. Max.

19 150 - - Ms
tof1 0 - - ms
tof2 0 - - ms
tof3 0 - - ms
tof4 0 - - ms
112 0 - - ms
113 0 - - ms
114 0 - - ms
t15 100 ms

HHH T GO50TA
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- 3 Input power (BTM[2:0]="100" or *101") with NT50198 on FPC of LCM:
VDDI=1.85~3.8V, VCI=2.5~-3.6V (to NT50198), AVDD=VDDR=VDDB=4.5~6.0V, AVEE=-4.5--6.0V

fot3 _ tofl

VODI N

VCI

o Pre-charge to VCI

AVDD, VDDR,VDDB The AVDD and AVEE disable F EN A\

will be controlled by Driver IC
(Sleep-In)

AVEE P

Time when the former.signal falls down 40 90% of its-fypical value. L
When AVEE falls earfier, this tme js defined the cross point of 803 r

of -5.5V(typicat).

2

-~

RESX ‘

MIPI: LP-D0 (ULPM)

Backlight \\ (aMD 10h)

Note 1: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power
off sequence. There will not be any damages for the display module or the display module will not cause any
damages for the host or lines of the interface. At an uncontrolled power off the display will go blank and there will
not be any visible effects within 1 second on the display (blank display) and remains blank until “Power On
Sequence” powers it up.
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7. Reliability Test Criteria

GO050TANO1.0

ltems Required Condition Note

Temperature Humidity Bias 60°C, 90%RH, 300 hours

High Temperature Operation 70°C, 300 hours

Low Temperature Operation -20°C, 300 hours

Hot Storage 80°C, 300 hours

Cold Storage -30°C, 300 hours

Thermal Shock Test -20°C / 30 min, 60°C / 30 min, 100cycles, 40°C minimun ramp rate

Shock Test (Non-Operating) 150G, 20ms, Half-sine wave, ( £X, £Y, +2)

Vibration Test 1.5G, (10~200Hz, Sine wave)

(Non-Operating) 30 mins/axis, 3 direction (X, Y, Z)

On/off test On/10 sec, Off/10 sec, 30,000 cycles
Contact = £ 4 kV, class B (R=330,C=150pF)

ESD Air = + 8 kV, class B (R=330,C=150pF) Note 1
1sec, 5 points, 5 times/point

EMI

30-230 MHz, limit 40 dBu V/m, 230-1000 MHz, limit 47 dBu V/m

Note1: According to EN61000-4-2, ESD class B: Some performance degradation allowed. No data lost

Self-recoverable. No hardware failures.

Note2:

® Water condensation is not allowed for each test items.

Each test is done by new TFT-LCD module. Don’t use the same TFT-LCD module repeatedly for reliability test.

°
®  The reliability test is performed only to examine the TFT-LCD module capability.
°

To inspect TFT-LCD module after reliability test, please store it at room temperature and room humidity for 24

hours at least in advance.

® |nthe standard condition, there is not display function NG issue occurred.
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8. Mechanical Characteristics
8.1 Outline Dimension
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