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GENERAL INFORMATION

1.1 features

Structure: TFT PANNEL+IC+FPC+BL+CTP
IPS Type LCD 1080 dot—segment and 1920 dot—common outputs

16. 7™M Color can be selected by software

White LED back light
MIPI-4 interface
Operation Temperature :
Storage Temperature : —30°80°C
Asahi

G+F+F

CTP cover lens :

CTP structure :

10) LED life time: —/

1.2 General specification

-20770°C

Item of Contents Unit
Panel Size 5.0 inch
LCD Type a—si/TRANSMISSIVE /
Display mode Normally Black /
Pixel arrangement 1080%3 (RGB) *1920 Dots
Pixel pitch (W¥H) 0.01905 (H)*RGB*0. 05710 (V) um
Active Area 61. 641 (H) *109. 584 (V) Mm
Module area (WxH*T) 74. 42 (H) ¥131. 6 (V) %2. 95 (T) Mm
Recommended Viewing Direction ALL 0’ clock
LCM IC HX8399C /
TP IC GTI11
Interface MIPI-4 /
Luminance for LCM+TP 350 cd/m2
NTSC 80 %
Weight TBD g
Hongguang Display HGO50FH028T02 4/23
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2. DIAGRAM FOR LCM

Hongguang Display
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3. I/0 CONNECTION & BLOCK DIAGRAM

3.1 1/O connection

1 LCM-ID - ID

2 RESET | The signal will reset the LCM, Signal is active low.
3 TE - TE

4 VDD-2.8 P A power supply for the logic power and I/O circuit(2.8V)
5 GND P Power Ground

6 GND P Power Ground

7 TDP3 | DSI-D3+ differential data signals for MIPI interface
8 TDN3 | DSI-D3- differential data signals for MIPI interface
9 GND P Power Ground

10 TDP2 | DSI-D2+ differential data signals for MIPI interface
1 TDN2 | DSI-D2- differential data signals for MIPI interface
12 GND P Power Ground

13 TDP1 | DSI-D1+ differential data signals for MIPI interface
14 TDN1 | DSI-D1- differential data signals for MIPI interface
15 GND P Power Ground

16 TDPO | DSI-DO0+ differential data signals for MIPI interface
17 TDNO | DSI-DO0- differential data signals for MIPI interface
18 GND P Power Ground

19 TCP | DSI-CLK+ differential clock signals for MIPI interface
20 TCN | DSI-CLK- differential clock signals for MIPI interface
21 GND P Power Ground

22 VDD-1.8 P A power supply for the logic power and I/O circuit(1.8V)
23 LEDA P Power supply for LED anode

24 LEDK P Power supply for LED cathode

25 GND P Power Ground

[: Input; O: Output; P: Power

1 RST | The signal will reset the TP, Signal is active low.

2 INT lo) Interrupt signals for TP

3 SDA 110 12C data signals for TP

4 SCL | I12C clock signals for TP

5 AVDD P TP-VCC(2.8V) Power Supply for TP

6 GND P Power Ground

Hongguang Display
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3.2 block diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND
Power Block VIO-1.8 » Power Block

A

VDD-2.8
LEDA
LEDK

TP-AVDD

Interface Block RESET Interface Block

VSYNC_OUT

TDNO[0:3]

MIPI TDPO[0:3]
TCN

Interface N
TCP

Display

GND
I’C SCL TP
SDA
INT

RESET
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4. ABSOLUTE MAXIMUM RATINGS
(GND=AGND=0V)

Power Voltage Supply1 VDD-2.8 2.5 3.3 6.6 Vv

Power Voltage Supply2 VIO-1.8 1.65 [1.8 3.6 Vv
Luminance(LCM+TP) Lv - 350 |- cd/m2
Backlight Forward Voltage | Vf - 19.2 |- Vv

LED Forward Current If - 40 - MA Note

5. ELECTRICAL CHARACTERISTICS

5.1 LED backlight specification :

miH (i) BE (8 LE DA
TAEHIR . 20%2 mA
TAEH Vi 3. 2%6 v
i Py 768 mW
b= 3 Lum TBD CD/M ()
X A bR 0.26 0.29 0. 32
Y AR 0.27 0. 30 0.33

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

Note: 12 chips (6 series 2 parallel) connection, LED luminous color: WHITE.

Hongguang Display HGO50FH028T02 8/23



‘7B Shenzhen Hongguang Display Co.,Ltd

5.2 DC characteristics

(V5P=41.8 to 6V, V5N=-1.E o -6, VDD1=1.65 fo 3.3V, Tx=-10to 85 *C)

I ;

Farameter ! Symbol Tesat condilon Ty ?:: Ty Linit
Inpuk high volbags L . 0.7 VDo . VO W
|nj:mr |n!?.r_m_|ttfgﬂe .,f_T VL L 0 0.3 VDO v

VPP f,‘l' VPP 7.25V 7.5V 775V W
mg?tgfalg?mgsuﬂ Vs lwi =-1.0 mA 0.6 VOO VoD v
{SES.I 'E’:L"é";;'ﬁ“gm Vg | e T ! 6.2 VDD y

- VEYMG, HEYNC i LA,
Logic High level Input £ RESX, DX, CEX, S0l . s,
curnant s DE[F...00, SDI_SDa. DCX 1 LA,
Da[r...0l . i 1A,
WEYND. HEYNG -1 - - 1Ry
L Lk ol i I HEEK,EEE&'. CEX, f "
o . |peF-opsorspabex) ST . n
o DB[T...0] -1 - m
Current consumption
Slasp in mode I=rivme) TED LA,
(VEP-VSSA)
Current consumption
Lleap In mode lztivam - TBD 45,
(VSN-VESA)
Current consumption
Slgep in mode Isrpvmony TBD A
[ VDD1- VS50 )
Current consumpion
Shiap in rmoda { l=tira_vory VDDA=2 BY. TBD Lad,
[ HS VOG- HE VS5 VDD =18y
Current consumption | || HE.VEC
Deep Sleep in mode.. ~{ lnamveey T w26'C TED uA
(vsP-vssA) - |
Gurrent corsumphion |
Deap Shegprmmode - Tostvss . . THD 144,
(VEN-VSSA) :
Current consumpEion
Deep Sleepin mode | losmvood, TED A
{ VDD1= V55D )
Current consumption
DEEFI ElE‘Ep in mode :||_1l_;|||-|-5 WES) TED LIA,
{HS VOC-HS W55)
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5.2.1 The Electrical Characteristics of D-PHY Layer

In general, the DSI - PHY may contain the following electrical functions: High-Speed
Receiver (HS-RX), Low Power Transmitter (LP-TX), a Low-Power Receiver (LP-RX), and
the Low-Power Contention Detector (LP-CD). Figure 8.3 shows the complete set of
electrical functions required for a fully featured PHY transceiver.

Figire 8.3: Electrical functions of a fuily D-PHY transceiver

Where, the HS receiver utilize low-voltage swing differential signaling for signal
transmission. The LP transmitter.and LP receiver serve as a low power signaling
mechanism.- The Figure 8. 4 shows both the HS and LP signal levels on the left and
right sn:la% raspacﬁvely

EBI,T-EUSE the HS sngmﬁng levels are below the LP low-level input threshold, Lane
xswrtc)ws between Low-Power and High-Speed mode during normal operation.

e T T T T e e T o o mmw e mmw mmw mms m owmmm mm wTEUA

L Comtertien
Liwer Power Low Power Low Power Higgh Specd
T RX CD

Figure B8.4: Shows both the HS and LP signal levels

Hongguang Display HGO50FH028T02 10/23



‘7B Shenzhen Hongguang Display Co.,Ltd

5.2.2 DC Characteristics for CTP

(Ta=25°C, TP_VDD=2.8V, TP_IOVCC1.8V=1.8V or TP-VDD=TP_VDD2.8V

Item Symbol Min. Typ. Max. Unit
Logic High level input voltage VIH 0.75*TP_VDD2.8V - TP_VDD2.8V +0.3 Vv
Logic Low level input voltage VIL -0.3 0.25* TP_ VDD2.8V \%
Logic High level output voltage VOH 0.85*TP_VDD2.8V \%
Logic Low level output voltage VOL 0.15* TP_ VDD2.8V \%
5.3 TP_AC Characteristics
5.3.1 12C interface timings
High Speed Data Transmission: Data-Clock Timing
| ; 1
BN | |
I i d i
Ll i | Iy
I | 1 ." a1 |
b | { { f [
5LIL .
I L L 1
Parameter Symbol | Min. | Max. @ Unit
SCL low period tio 1.3 - us
SCL high period thi 0.6 - us
SCL setup time for START condition Lt 0.6 - us
SCL setup time for STOP condition tsta 0.6 - us
SCL hold time for START condition thar 0.6 - us
SDA setup time tstz 0.1 - us
SDA hold time thaz 0 - us
Note::# .3 0 3.3V i ifl# 11, 400Kbps JHEIHIHEE, LHirEfH 2K
Hongguang Display HGO50FH028T02 11/23
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5.4 AC Characteristics
5.4.1 High Speed Data-Clock Timing

This section specifies the required timings on the high-speed signaling interface
independent of the slectrical characteristics of the signal. The PHY is a source
synchronous interface in the Forward direction. In either the Forward or Reverse
signaling modes there shall be only one clock source. In the Reverse direction, Clock
is sent in the Forward direction and one of four possible edges is used to launch the
data.

The Master side of the Link shall send a differential clock signal tothe Slave side to
be used for data sampling. This signal shall be a DDR (hal-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. Fherefore, implementations
may use frequency spreading modulation on the clock to reduce EMI.

The DDR clock signal shall maintain a quadrate 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
8.6.

CP

e s B

'|.|‘l'||lJlI |il-1L|| T Uida Br Drre=Tldl >
b

i
o 100F Ttk Ftind =1 Bt} #1 bl —— o

ﬁgﬁre 8.7 DDR clock definition

The same clock solrce 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 fo sample the Data lines in the receiver. Such a
system can accommodate large instantaneous variations in Ul

The allowed instantanecus Ul variation can cause large, instantaneous data rale
variations. Therefore, davices shall either accommodate thesa 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.

Hongguang Display HGO50FH028T02 12/23
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The UIINST specifications for the Clock signal are summarized in Table B.12.

Parameter Symbol S Unit

Min. | Typ. Max.
Ul instantanaous" "' ] — - | - 12.5 %

Mote: (1} This welue comesponds to 2 minimwmn 20 KMbps data rate.
(2] The rrinimum Ul shall not e viclased for any single bif pariod, i.e., any DOR halt cycle within & data bursl.
(3 Mazximurn tolal bit rate is 2Gbps of 4 data lanes 2450 data formalt’ 3Gbps of 4 data lane 18-bit data lormad!
2.67Ghps of 4 data lane 16-bit data format
Teble 8.12: Re verze HS data transmission timing parameters

The timing relationship of the DDR Clock differential signal to the Data differential
signal is shown in Figure 8.7. Data is launched in a quadrate relationship fo the clock
such thal the Clock signal edge may be used directly by the receiver 1o sample the
received data.

The transmitler shall ensure that a rising edge of the DDR elock is sent during the first
payload bit of a fransmission burst such that the first payload bit can be sampled by
the receiver on the rising clock edge, theisecond bit can be sampled on the falling
edge, and all following bits can be sampled on aliernating nising and falling edges.

All timing values are measured with respect to-the actual observed crossing of the
Clock differential signal. The eftects due to-variations in-this level are included in the
clock 1o data timing budget.

Receiver input offset and threshold effects shall be accounted as part of the receiver

setup and hold parameters.
Fefargren Time

pi— o reep— i

¢\
A | KN

LI F ey

\
" / |

1 e

o

CFP

Tl'-'.'\-l I
Figura B.8: Data to clock timing definitions
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5.4.2 Data-Clock Timing Specifications

The Data-Clock timing specifications are shown in Table 8.13. Implementers shall
specify a value UIINST, MIN that represents the minimum instantaneous Ul possible
within a High-Speed data transfer for a given implementation. Parameters in Table
8.13 are specified as a part of this value. The skew specification, TSKEW[TX], is the
allowed dewviation of the data launch time to the ideal VBUIINST displaced quadrate
clock edge. The setup and hold times, TSETUP[RX] and THOLD|RX], respectively,
describe the timing relationships between the data and clock signals. TSETUP[RX] is
the minimum time thal data shall be present before a nsing or falling clock edge and
THOLD[RX] is the minimum time that data shall remain inits current state after a
rising or falling clock edge. The iming budget specifications for a receiver shall
represent the minimum variations observable at the recaiver for which the receiver
will operate at the maximum specified acceptable bit error rate,

The intent in the liming budgetl is lo leave-D4"UIINST, e 20 2°UIINST for
degradation contributed by the interconnact.

Parameler Symbol  Min. TYp. Max. Unit Note
Data to Clock Salup Time [Receiver] Teeriomeg  0.15 ; = LIINST 1
Clock to Data Hold Time [Receiver] Toowgmg 045 r UINST 1

Mobe: (1) Tolal selup and hold windosHorreceiver of 03 Ulesr.
(21 815U i only for reference, related to the-skgnal fitter caused by the transmition path. this spec need o
check on pansl performance o fine lune.

Table 8.13: Data to clock timing specifications

Tm:mllﬂ:bu-n

—a| La— it

Figure 8.9: Skew window of transmittor and receiver
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5.5 Power ON/OFF Sequence H.3&F 3% )5 7|

5.5.1 VDD3/VDD1 input power on sequence

-
WD S0 oms
HS voo F =-|-.|-
i i
WOOS ""Ir"- ------------- g = atins |
"o e
l_.l' EY /
RESH i .._.-f
- : o -
i Miobe: M Ot Laee and |
o+ il _H'I Aiva e Al LT 2
MIP| Data & CLK lane | ;'I,:HmﬂHw shst o bigh ;
- na il
Gl P e :-.-....
_‘_-_ T e - - — - jf
MIP| Video Packet | B _ MM%
Host Command I l

Imibal [ HLPOUT Tritml ¢ DIERC
e S S0A L TR s i o0 B bdrind e st o B ERCELT SSAN re e e b 13000e

5.5.2 VDD3/VDD1 input power off sequence

RESX . \Hi;._
Host Command L!: ssiany

Hongguang Display HGO50FH028T02 15/23
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|

&

5.6 Reset Timing

'SJ'I-FI.I'I"I.":'J.II Iy o
RESX ! "5 ‘;1
-
Internal Status i p—" X e ottt
Figure B.12: Reset input timing
Spec.
Symbel Parameter Related pins Unit Note

taezw Heset low pulse widih' HESX 10 3 g us

= Hespt E'tE'tE'I'I'E:‘: - . . | ;
Mote: (1) Spike due fo an elecimsiatic IZIIEII'I.EI'Q'E on RESX Ine does Cause H"I'Egl,.lﬂ.l'mﬂ'i ressd H:El}ll'ﬂﬂg o the

Tabike Dedow
RESX Puse Aclion
Sharler than 5 ps | Resel Reedled
Longer than 10 ps Resat
Detween 5 Js and 10 g5 | ResebSian

(2] Dunng Reset Complete Time, OTP wil be [aiched o intemal regester ounng ihis penod. This lnading s done
very tme when mene s HW resel complete fime (IREST)wahin S0ms aRera rising eoge of RESX
{4) Spike Rejection also applies during a valid resét pulse.a¢ shown below.

[ [C1s !

Rasel rv atcepied

L tham 20 wideh postive spike will be resacrad
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6. ELECTRO-OPTICAL CHARACTERISTICS

Conditi
Item Symbol Min. Typ. Max. Unit Note
on
Brightness Bp ®,=0° - 350 - Cd/m? 1
Uniformity ABp D2=0° | 80% 1,2
Faw @1 (up down) 80typ
Viewing Cro10 Deg 3
Angle D (left right) 80typ
. ©=0
Contrast Ratio Cr 1000 - - - 4
Normal
Viewi
Response Tt T, iewing ] ] 15 ms 5
Time angle
X 0.295 -
w
Y 0.323 )
X 0.632 -
R
lor of CIE =(° . -
CCOO(())rrc(l)inSte 4 gl—g° 0.02 o 002 1.6
X = 0.302 -
G
y 0.579 -
X 0.143 -
B
y 0.137 -

Hongguang Display HGO50FH028T02 17/23
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Note1 Definition of Contrast Ratio (CR):
g . Luminance measured when LCD on the " White" state

Caontrast ratio (CR) — — - - : N
Lurminance measured when LCD an 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
=|4 >L :L >

| ) g
fo o oF

V/3
R &----eeoe- ® 1

i i | v
T

The spot locations for luminance measurement

Luminance Uniformity = H/6 Buin x100%

V/6 Bmax

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

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

&

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

Optical o0 > ‘ < > |‘

Response °
00% — i
10% .
0% R Tim

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

0l

9 O’clock x y" 12 O’clock

¢=90°

6 O’clock
o=270°

x" 3 0O’clock
o=0"

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

Hongguang Display HGO50FH028T02 19/23
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7. RELIABILITY 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, diSp%aY'
abnormally and liquid

4 Low Temperature Operating -20°C / 96Hours crystal leak are

0°C5+50°C x 10cycles | un—allowed.

5 Thermal and cold shock (30min) (5min) (30min) 2. No low temperature

6 Operate at High Temperature | 60°C x 90%RH / 24H bubbles, end seal loose

and Humidity and
fall, frame rainbow.
Frequency: 1. Function test is OK.
10Hz~55Hz~10Hz 2. No glass crack,

7 Vibration Test Amplitude:1.5mm, 2 chipped glass, end seal
hours for each direction | loose and fall, epoxy
of X,Y,”Z frame crack and 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: +6KV 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 b5pcs to 10pcs.

Hongguang Display HGO50FH028T02 20/23
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8. INSPECTION STANDARDS

8.1 AQL Sampling inspection standard
i) GB/T 2828-2003 —# 1T 7K~F, R IEW K& — ki 730 B 7 XS (o i

HAEFY o CHFAEEEE)
R X AQL ik #E
PR R 0138
GRS 0.4
LT 1.0

8.2 Inspect the condition
8. 2.1 1£ 20—40W HOGAT IR 6 AF R, Rl BA &8 IRAFZY 30em AbdEAT R & . Rde )y In DAEE B
nrfa ity 450 (BARFBh 3 &L 6 miy 9 &1L 12 £)

8.

[\l

9 9 9 9 9
DO DO DN DN DN DD

-3 %,

2 KBS F TR BIFRUEM T 1.0 BA L
3R WEFFR T T \DNTFHRE.

A NS B # DL B RS 2 al LSRR L B X
-5 FEL PRI A R B, AR, YRS A AL
6 EARMEE RS TARFINS, DU 5 RAT Z Uk TR R A 30 A% . T REAR B8 Sk
T ORECLEERTINIE 2 HERE i, A T v 0 BEORE (0 FEAS B b
.8 HLIUATIG A : R A 200LUX BAR, MRS SR8 . BRI R 600LUX-1000LUX, K56 H]: 1
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