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Disclaimers

HotDisplay, HOTLCD and HOTHMI are trademarks of Shenzhen Xinhongtai Electronic
Technology Co., Ltd. and HOTHMI owns several patents, trademarks, trade secrets and other
intellectual property rights.

HOTHMI provides reliability data (including data sheets), design information
(including reference designs), application or other design advice, technical support and
other resources for the Company s products, but does not warrant the use of any of its
products for any particular purpose. HOTHMI assumes no liability arising from the use of
its products, including compliance by the user with laws, regulations and standards for
safe use.

For the product parameters mentioned in the specification, the actual performance may
vary under different application conditions. The configuration and use of any parameter
must be verified by the customer’ s technical support. The content of this document is subject
to change without notice.

HOTHMI’ s license to use you is limited to the application of the product and no other
reproduction or display of said resources is permitted, nor does HOTHMI provide a license
to the intellectual property of any person or third party organization. HOTHMI shall not
be liable for any claims, damages, costs, liabilities and any losses arising out of the
use of said resources and you shall indemnify HOTHMI for any damage caused thereby.

HOTHMI offers its products subject to HOTHMI' s Terms of Sale and other applicable terms
provided on or with HOTHMI products at www.hotlcd. com. HOTHMI provides the resources
described and does not extend or otherwise modify the scope of applicable warranties or
warranty disclaimers issued by HOTHMI with respect to HOTHMI products.

HOTHMI objects to and rejects any other or different terms that you may offer.
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— . FA4HF General Feature:

Il PrEE B
Item Standard Value Unit
S A 5.0 Xy
Display Size ' Inch
Number of Pixels 800 (RaB) (H) x 480 (V) dots
B R[X 15 =K
BB 108.00 (H) * 64.80 (V)
Active Area mm
MRS 112.20(H) * 74.80(V) * 3.00(D) <TFT> =R
Outline Dimension mm
MEF5E Trans Typ U55/D55/L60/R60 -
Viewing Direction Refl Typ U55/D55/L60/R60
m TTL 24-bit parallel RGB interface -
Interface
IRENS A o _
Driver IC
IREpER & _ fR4F
Driver Condition VIR0 3.3V (Typ) V
B AIRFN A BE= 18.0 ~ 20. OV/E3i= 40 mA (IEiR) _
Backlight conditions Vf= 18.0 ~ 20.0V, If= 40 mA(constant current)
ik e M A s 7 T FE PR Al 15 5 T R IR R ~
Touch Panel Whitout TP With RTP With CTP
L S B R IRENS A i i
CTP Driver IC
R AE RIS B E - fR4F
CTP Driver Condition V
TFT s LIERE o 470 AR
TFT Operation Temp C
EEp N=R=: 2
TFT BREFERE —40 ~ +80 TaEx E
TET Storage Temp C

SEFE Note:

50321 ;W
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=. S|BPEBA Pin Description

3.1 &2 5| B0 RE TFT Pin Description

SRS | Fre SR
Pin NO. Symbol Description
LEDFA#R
! LEDK LED cathode
LEDBHHR
2 LEDA LED anode
3 anp | FRIRIE
Power supply ground
4 vel R
Power supply
sty | opos | LEHIRRL. WETMEMM3IMERAEGND.
Red data bus.Please fix the unused pin’s to GND.
20 | peoey | FEHIBRE. W 3 BIELEAEGND.
Green data bus.Please fix the unused pin’s to GND.
izs | ppo—r | BEHIRRLZ. MG MEEZEGND.
Blue data bus.Please fix the unused pin’s to GND.
29 GND BRI
Power supply ground
0 ook | BERTSRASIE
Pixel clock input pin
31 NG IS ERE:
Not connected
KERBHES, BAAARME.
32 HSD ' ) . . .
Horizontal sync signal, default is negative polarity.
BHEDES, BAARRME.
33 VSD . . . . .
Vertical sync signal, default is negative polarity.
HIEMNBA. HOEA "H "B, ERIAEHEEA.
34 DEN Data input enable. Display access is enabled when DE is
“H” .
35 NG A&z
Not connected
- #ET® -
— Continued on next page —

70321 ;W
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5| e [ESAETRUN
Pin NO. Symbol Description

36 GND 2Rl
Power supply ground
37 NG TiERE
Not connected
\\ 3L
38 NG NiERE
Not connected
39 NG TiERE
Not connected
40 NG TiERE
Not connected
- 4R -
- END -

3.2 3ELZINAA Wiring instructions

B 5B ——>GND
R[0:7] F
it a G [0:7] —'3
Mi=HgE ————B[0:7] 3
MCU ————DEN o S
————=PCLK < b
VSD @
HSD
BEHX - LEDA
Backlight —  ~LEDK

o8 21
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M. BS4FM Electrical Characteristics
4-1 TFT 4548 T{ES&1E TFT LCD Module Operating Conditions
I H =y i &=/ME HmAME =AE B{r
Ttem Symbol Condition Min Type Max Unit
HFRIR vel - -0.3 - 4.0 L
Digital Power v
BEOIT{ERE _ _ _ REF
I0 Supply Voltage ovee 0-3 4.0 V
WABERE - ] s C [ iovee | e
Input Voltage Range ' +0.3 v
SEFE Note:

1. B EEFIHNRREFR 8 SEEERN 16 RATIF. XLEERATMK. 1C HEDSHFMN
ZHTEEEIT. MRAHEEXLSEME, IC RETRS TS, FIRMRES T,

That the exceeds the Limiting Value listed above it may cause the driver IC permanent
damage. These values are for test only. IC should be operated under the Chip Characteristic
conditions for normal operation. If these conditions are not met, IC operation may be
error and the reliability may be deteriorated.

2. BRETERESEERNEY, BRIEFHIRA. KRIESBRA, MEEEHIHEITT GND.

Parameters are valid over operating temperature range unless otherwise specified.
All voltages are with respect to GND unless otherwise noted.

3. #afR 1ovee, VCI RYEBIEFEFIRAKRFEIERAIXFZR: 3.0V = 10VCC = VCC = 3.6V,

Insure the voltage levels of I0VCC, VCI, always matches the correct relation:
3.0V = I0VCC = VCC = 3.6V.

4. VIN RLNFHETF 3.6V.  (VIN < 3.6V),
VIN should be less than or equal to 3.6V. (VIN = 3.6V).
5. ERERREBUATEHRAE, ERE/ SE TAEESNERMEE.
Panel display quality depends on panel loading, and it may have the different

performance at low/high temperature.

9o o3t 21 ;W
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4-2 TFT EAR T{E&A: TFT Panel Operating Conditions
= =y & BME | HBE | HXE B{L
Item Symbol Condition Min Type Max Unit
Bk Vel - 3.0 3.3 36 | AE
Digital Power v
BEOT(ERE REF
10VCC - . . .
10 Supply Voltage 3.0 3.3 3.6 V
AR SEE VIN - 3.0 3.3 3.6 LS
Input Voltage Range V
IR N i i . Wz
Standby Current No Load@ ul
TEERR FR=60Hz Z2R
. loc - - -
Operation Current mA
4-3 B RAmIER T1E%H CTP Operating Conditions
= =y i BME | HBE | HXE B{L
Item Symbol Condition Min Type Max Unit
RERE \ A% . | | EE
Surface hardness Pencil Hard
B ) ] ] R
) 80
Transmittance %
HFRR VDD - 28 | 330 | 360 | A
Digital Power V
1/0 EBiE _ NG
1/0 Powor |0VDD 2.8 3.30 3.60 v
- IfiEm _ 20 | - | a0 | ERE
peratl?n i?perature 20%-90%RH
fEFaE _ _ _ RICE
30 +80
Storage Temperature C

010 3t 21 |
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4-4 T IESEM LED back light specification

InH Frs £ R/ME | #2EE | RKE B
Item Symbol Condition Min Type Max Unit
T{EERE K5
Forward voltage vk [ £=3. 2V/20mA 18.0 19.0 20.0 v
TEeRR \F /1=chip _ 40 _ E 2
Forward current mA
REME | | 5 |
=E (7 LCD) Ly Without TP TV S
Luminance (With LCD) ) b ~ ~ ~ cd/m’
With TP
A
LEDLElDi f v Hr | Ta=25%3 °C | 20,000 | 30,000 | - g;ij
SEFE Note:

1. LED & (Hr) EMATE Ta=25+3 °C, ERARAJHAEIE T
EZERT 50% BIETE.

LED 1life time (Hr) can be defined as the time in which it continues to operate under
the condition:Ta=25+3 °C, typical IL value indicated in the above table until the
brightness becomes less than 50%.

2. AEZERZ IR NTBF 5TE ARG FIER LED L3ATE), SKFRMI LED 7£ Ta=25%3 C=
% 5000H, =EZTH 8%.

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is 1it for 5000H at Ta=25+3 °C, and the brightness
decays by 8%.

REFHTHETFE

%011 7 21 |
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B, RELEFHE TFT OPTICAL SPECIFICATION

5.1 XFMHE (ETR) Optical Specifications (Reflective)

S =y £ w=/ME | BEE | RKE | B #iF
Parameter Symbol Condition Min. Typ. Max. Unit Remark
MrAasEE K ®Z/L - 60 - Deg.
Viewing Horizontal ®4A/R OR>2 - 60 _ Deg.
Angle E: 30 ® /U - 55 - Deg.
Range Vertical ®T/D - 55 - Deg.
%FEEE Contrast ratio CR ®@ =0° - 15 - -
i Color Gamut CG - - - - %
i3 Wx 0.310 -
EEEE .. ® =0° -0.03 +0. 03
White Chromaticity Wy 0.374 -
TRETE (EFt + RH) o - o
Response Time Tr+Tf Ta= 25°C - 7 o ms
(Rising + Falling)

5.2 FZFMH (FEiER) Optical Specifications (Transmittance)

S =y £ w=/ME | BEE | RKE | B #iF
Parameter Symbol Condition Min. Typ. Max. Unit Remark
MAsEHE kI ® /L - 60 - Deg.
Viewing Horizontal ®@4/R o - 60 _ Deg.
Angle FEH ® _F/U - 55 - Deg.
Range Vertical ®T/D - 55 - Deg.
StEEE Contrast ratio CR ® =0° - 15 - -
i Color Gamut CG - - 13 - %
3 Wx 0.282 -
E.@@}; . ® =0° -0.03 +0. 03
White Chromaticity Wy 0.332 -
VARETE] (EFF + ) o
Response Time Tr+Tf Taz 25°C - 7 - ms
(Rising + Falling)

SEFE Note:
1. MEFH
1) MEIME: BE
2) IMREIRE: 25%2C
3) 15 SHpFARTE. .
Measuring Condition
B Measuring surrounding: dark room
B Ambient temperature: 25%420C

12 321 |
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B 15min. warm—up time..

2. MERH.
B AUTRONIC-MELCHERS GmbH IR TRMERZ, ATE2HEERFIENBEINAEIT RS
Measuring Equipmenty.
B Display Measurement System of AUTRONIC-MELCHERS GmbH, motorized goniometer
system for comprehensive display characterization
A () MANEX:
Note (1) Definition of Viewing Angle:

Bu

12’
o’clock

®=180°

6’ o’clock
O=270°
A (2) WEEE (CR) WENX (EEHRFLEME) -
Note (2) Definition of Contrast Ratio (CR) (measured at the center point of panel):

Luminance with all pixels white
CR=

Luminance with all pixels black

F Q) MNETEIAIEX : TR F1 TF AEF0:
Note (3) Definition of Response Time : Sum of TR and TF:

white(TFT OFF) | black %% (TFT ON) white(TFT OFF)

Tr Tr

e R —
T . R e e

Optical

response we |1

0%

13 321 |
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73, ASAEM AC characteristic

6. 24 AH1T RGB HIBMAIER
24-bit parallel RGB data input format

—

eHorizontal timing

thpw

Tl
HSD | I

cuan VAN AR AL

DRI7:0] | Valid Data | ;
DG[7:0] i | Valid Data i
DB[7:0] E Valid Data 11 :L
DEN i 3 Display Area ,..I i
Lth—b._i: tha 'i thp i
fg 1 Horizontal Line (tn) ___i

e Vertical timing

tvew

' |
HSD i | L[ 1] | i
i | | !
DR[7:0] i | Valid Data | :
DG[7:0] 5 | Valid Data i
]
DB[7:0] i Valid Data | |
! ;
: - Display Area E .
i two - tvd i im
| !
|

1 Frame (t)

A A

314 21 |
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6.2. TTL BIF4FME TTL timing characteristic

24-bit parallel RGB Svinbol 1024RGBx768 1024RGBx600 800RGBx600 Unit
Input Timing ymBo Min Typ Max Min Typ Max Min Typ Max o

DCLK Frequency = 92.7 65 71 41.4 51.2 67.2 33.1 39.6 62.4 MHZ
Horizontal Total tht 1114 | 1344 1400 1114 | 1344 1400 890 1000 1300 DCLK
Hsync Pulse width ths 1 24 HBP-1 1 24 HBP-1 1 24 HBP-1 [ DCLK
Horizontal Back Porch thb 60 160 160 60 160 160 60 160 250 DCLK
Horizontal Valid Data thd 1024 1024 800 DCLK
Horizontal Front Porch thfp 30 160 216 30 160 216 30 40 250 DCLK
Vertical Total tvt 788 806 845 620 635 800 620 660 800 THT
Vsync Pulse Width tvs 1 2 VBP-1 1 2 VBP-1 1 2 VBP-1 THT
Vertical Back Porch tvb 8 23 33 8 23 100 8 23 100 THT
Vertical Valid Data tvd 768 600 600 THT
Vertical Front Porch tvip 12 | 15 | 44 12 | 12 | 100 12 | 37 | 100 THT

6. 3. TTL ATMEES 4 TTL AC electrical characteristic

VIH1

CLKIN | |
: VIL1 VIL1 | :
Iy | |
T B ’
55 o sh I
HSD ' ' ' =
VIHT VIH1 : :
VSD | | N
DEN N\ VLT VIL1 ! ;
|
. T I
dsu e dhd -
DR[?O] YV vimn iy
DG[7:0] | |
DB[?O] | VIL1 VIL1 |
Spec.
Parameter Symbol - P Unit
Min. Typ. Max.
CLKIN period Tepn 14 o S ns
CLKIN duty ratio Tew 40 50 60 %
Data setup time Tasu 5 o = ns
Data hold time Tahg 5 - — ns
VSD setup time Tes 5 = = ns
VSD hold time Ten 5 - = ns
HSD setup time Tee 5 - - ns
HSD hold time Ten 5 - = ns
DEN setup time Tes 5 - - ns
DEN hold time Tsy 5 = - ns

FO15 71 21 m
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+. ATFE MM RELIABILITY TEST

7-1 BEFLEE Temperature and Humidity

M1 B = AR
TEST ITEMS CONDITIONS NOTE

=138 f

=i A Ta=+80 'C, 120hrs

High Temperature Storage

B 4

f.mfare Ta=—40 C, 120hrs

Low Temperature Storage

=N =T WA VN

il B T | Ta=+70 ‘C, 120hrs

High Temperature Operation

KRBT

) Ta=—20 C, 120hrs
Low Temperature Operation

mmene (GBI
High Temperature and High | Ta=+60 ‘C, 90%RH, 120hrs
Humidity (Operating)

7EFE Note:
1. RREFEBEE. BT REMAREEEYE, ZBEMIMEEEMTL.,

Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.

mEMENEESCEN T E R, BKREREMNA3C. FHEHEBLEK,
Temperature and relative humidity range are shown in the figure below. Wet bulb

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

Hiamiel b [(S%RH]

3. FmAFEMMRE, (MRIEMEEES, TEMBGHE (FER. ZBHE. E7%
2 .

After the reliability test, the product only guarantee function normally without
any fatal defect(non—-display, line defect, abormal display etc ).

4. FRBERFIFHEEREERERZER2/NFRFET

All display judgments are made after the panel temperature returns to room
temperature for 2 hours

5. Ta: IMEBE

Ta: Ambient temperature

ﬁ 16 J\ /\ 21
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7-2 WEHEFIREN Shock and Vibration

Packing Shock
(Non—Operation)

izt I B %14
TEST ITEMS CONDITIONS
A% hE JE#RE) Shock level:980m/s’

Waveform:1/2 Sine wave, 6msec
+X, +Y +7, each axis 1 times

B %Rz JERE)
Packing Vibration
(Non—Operation)

Frequency range:8-33. 3HZ
Stoke: 1. Omm

Sweep: 10Hz—50Hz
X, v,z 2 hours for each direction

7-3 BREHEEMR Flectrostatic Discharge

AT E
TEST TITEMS

Mt
CONDITTONS

ESD
(Non—operation)

150pF, 330Q, Contactx4KV,Air :+=8KV.Note 1

200pF, 0Q, +200V Contact test.Note 2

M|& & Measure Point:
1. LCDIKIBFN&E/EINME

LCD glass and metal bezel
2. EFREEESIH

IF connector pins

17 21 W
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J\. AIBFEEEIN HANDDLING & CAUTIONS

8-1 #{E;FEZEIN Caution For Operation

oA TR mIRBRIIEM R, 1B/ HiemsaZ e Esstsim. dIvbiliz, Bl
ME R CHIRE AT SRS ER~m. WRAESABRRERZE R , WIBAEE
BT .

Since the LCM is made of glass, do not apply strong mechanical impact or static
load onto it.Handling with care since shock, vibration, and careless handling may
seriously affect the product. If it falls from a high place or receives a strong shock,
the glass maybe broken.

sEMERRBERBIAIRE) LM 2AAALH, BASTIRFINBESSH LM B9E5H
4558, HERSIEMNBUERNESSH LON BIMAREL, EitkE % E B ERIES.

It is indispensable to drive the LCM within the specified voltage 1imit since the
higher voltage than the limit causes LCM' s life shorter. An electro—chemical reaction
due to DC causes undesirable deterioration of the LCM so that the use of DC drive should
avoid.

SEERIFEFBENE LOM FIZB RE RN ARG &R

Do not connect or disconnect the LCM to or from the system when power is on.

WITESESENEEEHTER LoV,

Never use the LCM under abnormal conditions of high temperature and high humidity.

+HRBTRIZINWEE RS GARISZILEIA) B, LOMAIEESZ RSN, BASki, M
RERHBIZURE R SISTE LOM REF~EHEK, XAgESFM LOM LRERFIET.

When expose to drastic fluctuation of temperature(hot to cold or cold to hot),
the LCM may be affected; specifically, drastic temperature fluctuation from cold to
hot, produces dew on the LCM’ s surface which may affect the operation of the polarizer
on the LCM.

+ERTILERESCEMEET, WNMENSRELR, 5—FH, e THEIEEERN
mET, LOM AJRESERE. A, XLIRUKHTERE LOM LITHPESHE. —BIRE R
S EEBITHHEFRESCE, LM BkEIEEIEIT.

Response time will be extremely delay at lower temperature than the operating
temperature range and on the other hand LCM may turn black at temperature above its
operational range. However those phenomenon do not mean malfunction or out of order
with the LCM. The LCM will revert to normal operation once the temperature returns
to the recommended temperature range for normal operation.

s AMGLELCD=E ER %R E, EFERAERARMNAZKMEEREEER. WMRLOOFER
~EEEZR, BMNAELT 2 ofsE EENNERNBFERAT—IREHZ IR EINENE
REGEGIZNEGIEARRRIFIERF.

In order to prevent the LCD from producing image retention, do not display a fixed
pattern for a long time when using a normally black panel. If the LCD needs to display
a fixed pattern, it is recommended to refresh the display one or more times in less
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than 2 minutes or less. It is strongly recommended to use a black image or moving image
as a screen saver.

SEFIAERSSH LOD RARFMEEIELREL. NEEEANSERSE NCHEN
REEEBIT.

Strong sunlight can cause LCD polarizers and color filters to degrade. Long—term
storage or direct operation under strong light or high temperature and humidity is

not allowed.

8-2 PpERHFERE Caution Against Static Charge

oLCM R C-MOSLSI IRzh3E, HUMLEINEFPIHEARIERMAIRZEREES] Vdd B Vss,
EHEIANERANEAES, HEENSE, TE/RREX, REIZEHE IR,

The LCM use C-MOS LSI drivers, so customers are recommended that any unused input
terminal would be connected to Vdd or Vss, do not input any signals before power is
turn on, and ground you body, work/assembly area, assembly equipments to protect
against static electricity.

CEZBERFRIPIE, RIFERARSHERKRENEERY 30 ¥, MG, EBFRIEF
ESD #£HIRET, TIEERIEENRFFE 50%RH LA E, LUR/RREXE

Remove the protective film slowly, keeping the removing direction approximate
30—degree not vertical from panel surface, if possible, under ESD control device like
ion blower, and the humidity of working room should be kept over 50%RH to reduce the
risk of static charge.

sE R E A A RRAEHIRA TIER. BAVEFRRARSEME T FELIERTH.

Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing
or other conductivity—treated fibers.

+7EALEE LOM B, BRI EATHEMRNFE. MthSEFHEMNESBEEELERN

In handling the LCM, wear non—charged material gloves. And the conducting wrist
to the earth and the conducting shoes to the earth are necessary
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Void Panel Initial

{
//TFT4y #%% (Resulat
//MAEE T : RGB
//Power:VCI=3. 3

#define
#define
#tdefine
#tdefine

HSPW
HBPD 64
HFPD 112
Horizontal

24

#define
#define

VSPW 2
VBPD 37
#define VFPD 21
#tdefine Vertical
//PCLK=32MHz

//
LCD RESET=1;
Delayms (1) ;

LCD RESET=0;
Delayms (10) ;
LCD RESET=1;
Delayms (120) ;

Initialization code

code (void)

ion ): 800 x 480

800

480

S NERE //
//Delay 1ms
//Delay 10ms

//Delay 120ms

//

//

J/PANEEEMAT No initialisation code required
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