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1. GENERAL INFORMATION

1.1 features

1) Structure: TFT PANNEL+IC+FPC+BL

2) IPS Type LCD 720 dot-segment and 1280 dot—common outputs

3) 16.7M Color can be selected by software

4) White LED back light
5) MIPI interface

6) Operation Temperature : —20"70°C

7) Storage Temperature : —30°80°C
8) CTP cover lens : —/
9) CTP structure : —/
10) LED life time: —/

1.2 General specification

Item of Contents Unit
Panel Size 4.7 inch
LCD Type a—si/TRANSMISSIVE /
Display mode Normally Black /
Pixel arrangement 720%3 (RGB) *1280 Dots
Pixel pitch (WkH) 26. 9 (H)*80.7 (V) um
Active Area 58. 104 (H) *103. 296 (V) Mm
Module area (WxH*T) 61.1 (H)*111. 15(V)*1. 56 (T) Mm
Recommended Viewing Direction ALL 0’ clock
IC HX8394-A01 /
Interface 4 lane MIPI /
Luminance for LCM 350 cd/m2
NTSC 70 %
Weight TBD g
HongGuang Display Co.,Ltd HG047HDO16 4/22
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2. DTAGRAM FOR LCM
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3. I/0 CONNECTION & BLOCK DIAGRAM

3.1 1/O connection

1 GND P Power Ground

2 MIPI_TDN2 | DSI-D2- differential data signals for MIPI interface
3 MIPI_TDP2 | DSI-D2+ differential data signals for MIPI interface
4 GND P Power Ground

5 MIPI_TCN | DSI-CLK- differential clock signals for MIPI interface
6 MIPL_TCP | DSI-CLK+ differential clock signals for MIPI interface
7 GND P Power Ground

8 MIPI_TDNO | DSI-DO- differential data signals for MIPI interface
9 MIPI_TDPO | DSI-DO+differential data signals for MIPI interface
10 GND P Power Ground

1 TE I Tearing effect output pin to synchronize MCU to frame writing
12 RST I The signal will reset the LCM, Signal is active low.
13 LED_K P Power supply for LED- cathode

14 LED_A P Power supply for LED+ anode

15 GND P Power Ground

16 MIPI_TDP1 | DSI-D1+ differential data signals for MIPI interface
17 MIPI_TDN1 | DSI-D1- differential data signals for MIPI interface
18 GND P Power Ground

19 MIPI_TDP3 | DSI-D3+ differential data signals for MIPI interface
20 MIPI_TDN3 | DSI-D3- differential data signals for MIPI interface
21 GND P Power Ground

22 GND P Power Ground

23 VDD(2.8V) P A power supply for digital circuits (2.8V)

24 I0VDD(1.8V) P A power supply for digital circuits and 10 pads(1.8V)

I: Input; O: Output; P: Power

HongGuang Display Co.,Ltd HG047HDO16 6/22
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3.2 block diagram

MCU and Display Module Interface Configuration
MCU Display Module
GND -
Power Block IOVDD(1.8V) : Power Block
VDD(2.8V) g
LED A |
LED K ;
Interface Block RST s Interface Block
< TE
) MIPI_TDN(:3) ,,
MIPI MIPI_TDP(:3) '’ | Display
Interface MIPI_TCN 77 ;
MIPI_TCP -
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4. ABSOLUTE MAXIMUM RATINGS

(GND=AGND=0V)

Power voltage supply1 IOVDD(1.8V) | -0.3 3.8 \%

Power voltage supply2 VDD(2.8V) -0.3 3.8 \%

Backlight forward current | lieo -0.001 30 mA(For each led)
Reverse Voltage Vr - 5 \%

Operating temperature Top -20 60 °C

Storage temperature Tst -30 70 °C

Humidity RH - 90%(Max50°C) | RH

HongGuang Display Co.,Ltd HG047HDO16 8/22
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5. ELECTRICAL CHARACTERISTICS

5.1 Typical Operation Conditions

Power Voltage Supply1 IOVDD(1.8V) | 1.65 | 2.8 3.6 Vv

Power Voltage Supply?2 VDD(2.8V) 2.8 3.3 3.6 Vv

Luminance LCM Lv - 350 |- cd/m2
Backlight Forward Voltage | Vf - 32 - Vv

LED Forward Current If - 20 - MA Note

Note:The “LED life time” is defined as the module brightness decrease to 50% of original
brightness at IL=20Ma(for each led). The LED life time could be decreased if operating
ILis larger than 20mA

C A R N N G S S

0% o[- 1k

BACKLIGHT CIRCUIT DIAGRAM 20mA/LED (10LED)
LED V£:32V(TYP)
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5.2 DC CHARACTERISTICS

(YOD2=2.5 - 3.6V, VDD3I=2.56 — 3.6V, VDD1=1.65-3.6V, T,=40 = B5 *C)

ftem Symbol | Unit Test Condition Min. | Typ. Mac, Mote
Imput hilgh soltage Wi W VODi= 1.85 ~ 364 0.7 Voo = w01 W
Input low voltage Wy W ::..'EE,";; gg : gg:: 0 - 0.3 Vae v
VPP l:::"' 1 :: YFE I.20% (=1 r.rav v
. I- . .
Culpan high vollage A = 3
rED':'. CARD P |:||..|'T| lI|||-|||| W Ii'.l = 1.0 mi oA "-rn-r” J w0 W
Cubpud ow vollage : YOO i=1.65~ 3.6
[SD0, CABC PWM OUT} o i lgy = 1.0 M o - [EVa |V
| i WEYNE, HEYMNC - - 1 us,
Logic High leval input s RESX, DCX, CSA, SCL - . 1 ud
caurrent I Gk DE{23.0], SDI, DCX - mlah 1 uA
6 B I .. S N N 1 uA
| i VEYRG, HEYMNG =1 | - Uik
Lencgies Lovw Il inprut . RESX, DCX, C5X, SCL 3 | - A,
current | A DE{23:0). 501, DCX -1 - A
- DE[23.0] A : uA
Current consumgtion
5.13"Idb}' miode |5.-|',l;|1| |.I.A. VODO =D By 1 Hl - uA
(VDD2NVDD3-VE5D0) VOO &) B'JI ' | !
Gurrenl consumgtien i ke I
Eimljl}':.' micda |5|.',1_|_||| |.|.I5| A G - 1 { = iy

[ WDDI-NMEED ) |
Mote: 1. The VPP pinis open on meemal mode and isesed sile OTP progranmisg condilicn

5.3 Reset Timing

Ehaney hon B B
- .
RESX |
L Wer =
Internal Status Kiwmal Gpardzn I:I.‘.':: Zpzering }{ d:u“hfadl':?f-g.!mq-’._.
Table 1 Reset Timing
Symbol Parameter R_‘;:::d Min. | Typ. | Max. Note Unit
Tarms Resel low pulse width| | RESX 16} - - . us
] 5 ) [ MiFhen resat 5 applisd e
lpssr Resel complele ime™ ﬁhnenr? iﬁp;l;ﬁz
E 1200 F curing Sleep Gut mads ra

Note: (1) Gpika duo 10 30 slecTostalc D5chame on REGA INe 009500t causs Maguiar sYEtem resal acconding to the

table betow.
RESK Pulse .E.-Hiﬂrl_
Shorler than 5 ys Resa! Bejecied
Longer than 10 jis Rmsad
Batwaan Sps and 10 ys | Resat Start

(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 returns to Default condition for H/W reset.

HongGuang Display Co.,Ltd HG047HDO16 10/22
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(3) During Reset Complete Time, ID2 value in OTP will be latched to internal register during this period. This loading
is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of RESX.

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

| | Remet |s pecspiad

b . 4{
vl ey J,nl.nd._;—- u.d..l.-l.u-\...n.;-w‘.;_:_.ﬁ-l_,."lllumn.vﬂ.__ e

1 &s Mo 20 Wollls pasilivd spalie will B sl

(5) When Reset is applied during Sleep In Mode.
(6) When Reset is applied during Sleep Out Mode.

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

5.4 Power Supply On/Off setting sequence

HongGuang Display Co.,Ltd HG047HDO16 11/22
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[ RESX line is hald low (and stable) by the hasl during power an, hen the SESX must
ba held low for minimum 10psec after beth VDD1, VOD2 and VDD32 have bean
applied.

IRPWE + o il IFPWé& ddraa bindl

T — - ...- ........ ....

Yoo

VDD2 !
VDDS = | Torymowta. rren Lamer sagrad iy Up 0 500 of de rpsics i eslus
i i".- Ta wihen UVTHEATI IO oomes risr

Theamein gelinesd o e o000 pOi OF 90K ol 2 IR TS,

Trmwhen the forrmer ogrsl el dosmn o Wl o s Dpcsl velos, — -
Za wihen VIALATIIG ‘wle saniE
Trg 3 18 catnesd o e Cooe R porT of B0 ol 2 IR T,

HRPAICE- o6 frml FM e e et
1 'I |
| E—— - ,..-_ ..... —-

C8X  waL | >< ><
:‘- TEEWIEES = mn 150ms
RESX / e

i L& g T
TTAET SOAFT T BT SLE T i _1-"]'“.".19@—!'-!" T

.- ..................................... £
RESX /
T L o~ A e ki il % | 0

IWEFAHEST e agsiend Bz FO5A, Wl ngg o e Eisep Dl Wnos
FREARE S m ape e i RERE lal rg n ire Skeap 0 Meds

Figure : RESX line is held low by host at power ocn
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Uncontrolled power off

The uncontrolled powear off means a situation when a.q. there is removed a battary
withoul the conirolled power off sequence, There will nal be any damages for e
gisplay module or the display module will not cause any damages for the host or lines
of the intertace. Al an uncantrolled power off the display will go blank and there wil
not be any visible affacts within 1 sacond on the display (blank dispiay) and ramains
blank until "Power On Sequence” powers it up.

Mote: HXE394-AC1 |8 suppart the nolae reject titbar (200} 1o reject spike ar nolae,
an
e . ? [t oy e e

© Lam ey wr mh-i-::u wEEs

GAS cricui —»{ GAS Filied i ~>{ Lixpes Gl

5.5 AC CHARACTERISTICS
5.51 High-Speed Data-Clock Timing

This section specifies the required timings on the high-speed signaling interface independent
of the electrical characteristics of the signal. The PHY is a source synchronous interface in
the Forward direction.

The Master side of the Link shall send a differential clock signal to the Slave side to be used
for data sampling. This signal shall be a DDR (half-rate) clock and shall have one transition
per data bit time. All timing relationships required for correct data sampling are defined
relative to the clock transitions. Therefore, implementations may use frequency spreading
modulation on the clock to reduce EMI.

The DDR clock signal shall maintain a quadrature phase relationship to the data signal. Data
shall be sampled on both the rising and falling edges of the Clock signal. The term “rising
edge” means “rising edge of the differential signal, i.e. CP — CN, and similarly for “falling
edge”. Therefore, the period of the Clock signal shall be the sum of two successive
instantaneous data bit times. This relationship is shown in Figure .

4@

N s !

T D By "= R 1w @ T a1l H
.‘I LA M e F

CF

| (03 ek T = b - e R ——
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The same clock source is used to generate the DDR Clock and launch the serial data. Since
the Clock and Data signals propagate together over a channel of specified skew, the Clock
may be used directly to sample the Data lines in the receiver. Such a system can
accommodate large instantaneous variations in Ul.

The allowed instantaneous Ul variation can cause large, instantaneous data rate variations.
Therefore, devices shall either accommodate these instantaneous variations with appropriate
FIFO logic outside of the PHY or provide an accurate clock source to the Lane Module to
eliminate these instantaneous variations.

The Ulist specifications for the Clock signal are summarized in Table 8.15.

Parameter | Symbol Min. Typ. Max. Unit | Mote
[2), (20
i3], 40

|
Ul s tantamsoLs Whper - = 125 ns
1

Note: (1) This value corresponds to a minimum 80 Mbps data rate.
(2) The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst.
(3) Maximum total bit rate is 1.5Gbps of 3 data lanes 24-bit data format/ 1.12Gbps of 3 data lane 18-bit data
format/ 1Gbps of 3 data lane 16-bit data format.
(4) Maximum total bit rate is 2Gbps of 4 data lanes 24-bit data format/ 1.5Gbps of 4 data lane 18-bit data
format/ 1.33Gbps of 4 data lane 16-bit data format.

Table 8.15: Reverse HS Data Transmission Timing Parameters

The timing relationship of the DDR Clock differential signal to the Data differential signal is
shown in Figure 8.10. Data is launched in a quadrature relationship to the clock such that the
Clock signal edge may be used directly by the receiver to sample the received data.

The transmitter shall ensure that a rising edge of the DDR clock is sent during the first
payload bit of a transmission burst such that the first payload bit can be sampled by the
receiver on the rising clock edge, the second bit can be sampled on the falling edge, and all
following bits can be sampled on alternating rising and falling edges.

All timing values are measured with respect to the actual observed crossing of the Clock
differential signal. The effects due to variations in this level are included in the clock to data

timing budget.

Receiver input offset and threshold effects shall be accounted as part of the receiver setup
and hold parameters.

HongGuang Display Co.,Ltd HG047HDO16 14/22
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Figure 8.1¢ Data to [ack Timing Definitions

5.52 High-Speed Data-Clock Timing

The Data-Clock tming specifizations are shown in Table 816, Implementers shall specify a
value Ulps, MIM that represents the minimum instantaneous U possiple within a High-Zpeed
data transfer for a given implementation. Farameters in Table 8.1G are specified as a part of
this value. The skew specification, Tgwww, 15 the allowed deviation of the data faunch time to
the ideal 2llyg, displaced quadrature clock edge. The setup and hold tmes, Tgpyppy 8nd
THoLoryg, respedctively, describe the timing relationships between the data and glock signals,
Tegruppy B the minimum time that data shall be present batore a nsing or falling clock edge
and Tuonas B the minimum tme that data shall remain in its current stale altes a rising or
falling clock edge. The tmng budget specifications for a receiver shall représent the mnimum
variations obsarvable al the receiver for which the receiver will oparate. &t the maximum
specified acceplable bit armor rate,

The Intent In tha timng budget B lo Bave 0.4°0Ugar bel 202U gsr Tor degradation
cantributad by the interconnect.

Parametar Symbol Min. Typ. Max. Unit Mote
Data to Clock Setup Time [Recaiver] Teenippm 045 - L s 1
Clock to Data Hold Time [Receiver) T e oy 015 4 - ] 1

Mate: (1} Tetal sefip and hold wind o for receiver il 0 3 Wl .
Table B.16: Dala to Clock Timing Specifications

HongGuang Display Co.,Ltd HG047HDO16 15/22
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6. ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Condition | Min. Typ. Max. | Unit Note
Contrast Ratio
R - 12 1 - - Note(1
(Center point) c/ 00 500 ote(1)
Luminance uniformity Uw 80 85 - % Note(2)
Response Time Tr+Tf - 25 30 ms Note(3)
Wx 0.30
White 6=0.
Wy Normal 0.32
viewing
Rx angle 0.654
Red B/L On
Color Ry 0.319 Bk
Chromaticity Note(1) " Note(5)
(CIE 1931) Gx -0.02 0.259 +0.02
Green
Gy 0.574
Bx 0.140
Blue
By 0.084
Z3R 80 -
Hor.
Viewin zoL 80 )
o g C/R=10 Deg Note(4)
ngle ¢ 12U 80 -
Ver.
¢ 6D ) 80 -

HongGuang Display Co.,Ltd HG047HDO16 16/22
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Note1 Definition of Contrast Ratio (CR):
Luminance measured when I_GI;'.I on the "White" state

Caontrast ratio (CR) —
Luminance measured when LCD on the "Black™ state

Note2: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas
(Shown in below), every measuring point is placed at the center of each measuring area.

H/6 H/3 H/3

e L e

g g g

i i i A
pre @ @@t

| | | v
L U N

| | ||
. N N : | —Y—

@ @@

[ ]

The spot locationsHamluminance measurement
. N : o
Luminance Uniformity = B x100%
Bmax: The measured maximum IumM/a@me of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

Note 3:Definition of Response time: Sum of Tr and Tf

Q

Display data White(TFT Black(TFT ON) | White(TFT
play 22
Tr Tf

Optical oo > ‘ < > |‘

Response °
00— i
10% .
0% R Tim

>

HongGuang Display Co.,Ltd HG047HDO16 17/22



D R L AARAT

Note4.Definition of Viewing Angle: The viewing angle range that the CR>10

ol

90O’clock X y" 12 O’clock

¢=90°

60 x" 3 O’clock
0=0°

Note 5: Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

HongGuang Display Co.,Ltd HG047HDO16 18/22
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7. RELTABILITY TEST CONDITIONS

No Test Iltem Test Condition STANDARD
1 High Temperature Storage +80°C / 96Hours 1. Functional test is OK.
Missing Segment, short,
2 Low Temperature Storage -30°C / 96Hours unclear segment,
3 High Temperature Operating | +70°C / 96Hours on-display, dlSpla,‘y )
abnormally and liquid
4 Low Temperature Operating -20°C / 96Hours crystal leak are un-allowed.
°C5+50° 2. No low temperature
5 Thermal and cold shock ?3gminf?5rii;()1(%%ﬁ:i)s bubbles, end seal loose and
6 Operate at High Temperature | 60°C x 90%RH / 24H fall, frame rainbow.
and Humidity
Frequency: 1. Function test is OK.
10Hz~55Hz~10Hz 2. No glass crack, chipped
7 Vibration Test Amplitude:1.5mm, 2 glass, end seal loose and
hours for each direction | fall, epoxy frame crack and
of X,Y,Z SO on.
Drop to the ground from | 3. No structure loose and
8 Dropping test 1m height, 1 corner, 3 fall.
edges, 6 surfaces.
Contact: t6KV The test results shall be
Air: £10KV subject to the whole
9 |ESDtest 150PF/330Q,5Points/pa | machine test.
nel,5times
NOTE:

1. The reliability items will be fully performed in new sample qualification,

2 .The reliability status will be tested as monitor during mass production. Individual reliability test
shall be performed by lot , Moreover, the individual reliability item shall be decided according to
reliability plan.
3. All samples are inspected after keeping in the room with normal temperature and humidity for
2 hours or above.
4. Vibration test: It is not necessary to test for those products without assembly frame , backlight ,
PCB and so on.
5. Dropping test : It is necessary for affirming new package.
6. For the high temperature and high humidity test, pure water of over 10 MQ.cm should be used.
7. Each test item applies for test LCM only once .Then tested LCM cannot be used again in any
other test item.

8. The quantity of LCM examination for each test item is Spcs to 10pcs.

HongGuang Display Co.,Ltd
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8. INSPECTION STANDARDS

8.1 AQL Sampling inspection standard
81 GB/T 2828-2003 —fik 11 /K~F, R IEE A A — it 7 = By XS ok 08
HARTY «  (CHIFEE R

R X 5 AQL ik #E
T B G 0k 1i8
ik 0. 4
LT 1.0

8.2 Inspect the condition
8.2. 1 7E 20—40W HIGAT I REBHARAF T, A S Bk B # HR IS 29 30cm AbREATRE 25 . A58 /7 1) DA B
LRHrfE A AT 45° (DARBR 3 A5, 6 AL 9 1. 12 £

8. 2. 2 K i # M S TR IABIFRMERL 7 1.0 BA L

8.2. 3 i /WRWFHBTFIH . BT )\ NFHRE.

8. 2. 4 FMWLAT IS LA H AAS 2 8l DLIEMORT LG EEXT

8. 2.5 FEL MM B A FMIII B2, 34, FRURER B AL

8. 2. 6 # b E S HIME TAFFIT, LU= 5 RAT Z FUkE PARr R A S0 AR . TR AR T ik

8. 2. 7 MGt FEAS G S REFE i, AU 7 V2K B €8 BE AL B0 b A

8.2.8 HLMKIIRIASG : A 200LUX LA, #h WA B0 PR 58 . HRE 600LUX-1000LUX, Axermffal: 1

-3 %,
8. 2. 9 Kyt TS AR, AR, FALR 8 P L, FEMROOH LG, Wb I, KR, 9otk e (1
BN 545
8.3 Judgment criterion
INRST R RAERME:  (6.2~FLIAD

D<0. 10, ZWE A1t (% o
- LI
'MW HE (A | 0 1<D<0. 15, ds=10 N<2
H
B/ | 0. 15<p<0.2, ds=10 N<1
g /B/eix # s "
s g W . LCD Fof: 0. 156<<D N<1
Ll @ﬁ D>0.2 NG
g = | m [ o | Aem LR AR
W, B ey 12LAY ﬁm«ﬁ Y X bl il
oL e 1) DX HY IR ER B R 7R AR
= CTP Tifs . 2 P % S LI Ay | M
{0, Al 0K
CRIN S W<0. 03mm, [ <3mmm, ds
724 W N<2
>
CBELG3. . 4
2 To R 0. 03mm<<W<0. 0bmm, L | WI N<1
fi. & }‘ L /B/CIX) <3mm ds=10
. >
) W>0. 05mm B¢ [ >>3mm NG

HongGuang Display Co.,Ltd HG047HDO16 20/22
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FRSE R A REfnitE:

(6. 278 ~FBPAW)

D<0. 10, ZHEATT, (HE

OK
. LRI
Mlgh H5E (A | 0. 16<D<0. 25, ds=10 N<2
( E*H % | /BICIX) | 0.25<D<3, ds=10 " N<1
. b v - LCD Fiplis 0.2<D N<1
Van ~
iL. M D>0. 3 NG
B, K " - HzE (D [F) 5 T 22 B[Ny 28 X 4% 5T
T I %) 5 b
=i e 1) DX ARG 75 AN T2
5 CTP Thifis . 72/ 4135 MMM ARG | T
LT, HE 0K
BAR B W<0. 03mm, [ <3mmm, ds
4] W N<2
>
CHE 15 s =10
o e 0. O03mm<<W<0. O5mm, L | MI
/B/C %) A
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9. PACKAGE DRAWING

14. PACKING SPECIFICATIONS

14.1 INNER BONX SPECIFICATIONS TBD
Tray
* LCD modules per tray {To be updated after customer
approval for new packing.)

Temn (**) trays with Product
+ empedy tray as cover = Eleven (YY) travs

Master carton

Inzert fiowr (4) nner cartoms within a masier carion
Maxirmmm quanhty per a master carton © * = F 2 ¥ = ¥*kpey
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