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. General Specifications
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Item i § Contents H & Unit B4
Size R~} 1 28°TFT inch 5%
N
LC&?;T%??O“ 42.1(W)*42.1(H)*3.35(D) mm
LL%DD Ag/v%eg;a 32.4%32.4 mm
Numb;\rng Dots 2 A0*RGB*240 pix;% %
o
Viev;jr?% ];jirr;ction 12 O'CLOCK
[I)éw;é;; GC9AO!
T
5
Operat‘iilg/ Ie;lmp erature 0°CT0C
BATIRE
Storag{gi; g;sl%}})jgature 30°C~80°C
B%’i%gge 2 LEDs
Weight TBD g

HE
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VARK |REV. ECN NUMBER / CONTENTS MODIFIED BY DATE
1 First Release
PIN| SYMBOL
) U [TP INT
— 2 | TP spA
, 3 | TP scL
4 | TP RST
5 |TP VDD
& |GND
\ 7 | voD
, g |LEDA
S |LEDK
10 | Ne
11 | NC
12 | onp
13 |1ovee
I 14 | NC
15| NC
16 | RESET
17 | cs
18| scLk
19| RS
20| spa
21| TE
22| GND
23| oND
24| NC
1 % 25| NC
5LoniL b

HK Panox Electronics Co.,Ltd
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2. Mechanical Drawing

WLk &1 4%




3. Pin Assignments
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51 B3 iie
Pin No. Symbol Description
1 TP-INT TP-Interrupt signal interface( H {5 )
2 TP-SDA TP-serial data input (%)
3 TP-SCL P-In Serial Interface, this is used as SCL. (HJ4#)
TP-This signal will reset the device and it must be applied to properly
4 TP-RST e . . o
initialize the chip. (&A1)
5 TP-VDD TP-Power supply for digital interface (ftHi)
6 GND Ground for digital circuits. ($Zf1)
7 VDD Power supply for digital interface (fftH)
8 LEDA LED BACKLIGHT(ANODE)# Yt 1E#
9 LDEK LED BACKLIGHT(CATHODE) 5 )t f#
10 NC NC(%)
1 NC NC(%)
12 GND Ground for digital circuits. ($Zf1)
13 I0VCC Power supply for logic interface (3% %5 Hi 5 )
14 NC NC(7)
15 NC NC(%)
This signal will reset the device and it must be applied to properly initialize
16 RESET ¢ the chip. (E A7) PP PPy
17 CS Chip selection pin ( J77i%)
18 SCLK In Serial Interface, this is used as SCL. (HJ#%})
19 RS Data/ command selection (E{#fz/y4)
20 SDA Serial data input (¥ \)
21 TE Tearing effect output pin to synchronize MPU to frame writing (i [&]25)
22 GND Ground for digital circuits. ($Zf1)
23 GND Ground for digital circuits. (3ZHh)
24 NC NC(7T)
25 NC NC(%)




4. Electrical Specification

HAURE

4.1. DC Characteristics

DC Hr i
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Item

Symbol Min

Typ.

Max

Unit

TFT gate on voltage

TFT #5338 i

VGH --

13

TFT gate off voltage

TFT M Ak A E it

VGL --

-10

TFT common electrode Voltage

TFT AFLHEHLHEE

Vcom -

4.2. Typical Operation Conditions

PHIBAT AT

Item

Symbol

Min.

Typ.

Max.

Unit

Analog Supply Voltage
A4 FEL U HE

VCI

2.8

Digital Supply Voltage
By B

VDD

2.8

I/O Supply Voltage

I/O HJE &

I0VCC

1.8

33

Input High Voltage
CIPNESEYEN

VIH

0.8*I0VCC

IOVCC

Input Low Voltage

TP IE NN

VIL

0.2*I0VCC

Output High Voltage

i e R

VOH

0.8*I0VCC

Output Low Voltage

i A

VOL

0.2*I0VCC




4.3. Backlight Circuit Characteristics
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T IR 2 e R
Item Jji H Symbol 5 E Min. Typ. Max. Unit
LED Current Hijii LED IB - 40 - mA
LED Voltage /5 LED \%i 2.9 3.2 3.3 \%
Brightness /% of LCM LCM L 300 cd/m2




4.4. Power on/off Sequence

B bR

WDDI and VDD can be applied in any order

VDD and VDDI can be powened down in any order

During power off, if LCD i in the Sleap Out mode, VDD and VDDI must be powered down minimum 120msac
afler RESX has been released.

During power off, if LCD is in the Sleap In mode, VDDI or VDD can be powenad down minimum Omsec after
RESX has been released.

C5¥ can be applied at any timing or can be permanently grounded. RESX has priority ower CSX.

Nate 1: Thene will be no damage ko the diplay moduls iFthe power sequances a nal mel
Nate 2 There will be no abrormal visble affscts on the displsy panel didmg e Poswesr On/OF Sequances.
Nate T Thene will be no abnormal visble affects on the display bahvean and of Fower On Sequance and before mesiving Skep Ouf
o Also beh iving Skep In o arvd Power OF Sequance.
Nate o If RESX line is nol hald stabis by hos! during Power On Sequance as defined in he sequence balow, then | will be necsssady i
apply & Herdware Resel (RESX) afisr Hoal Powsr On Ssquencs is complsis 15 snsune comesd apembion Ofhenss funean iz
ol guaranised

The powar onfoll sequence is illustrated balow

I‘—Tl'pw= +/- no limit Thow = +/- no limit —-t —
VDD \5'-.;
VDDl
Timing when e latter signal sses up lo 90% of s typecal vaiue. —
e.g. Vilen VDD comes Bler, his is defined al e cross
ol 0% of 275V, nol 90% o 2.6V,

Timing when the Latler signal falls up o 90% of ils typical vallue.
e.g. VWhen VDD comes Laler, his liming & defined al 1he oross
poant of S0R% of 275V, not 90% of 2.6

Tlewcax = +- no limit
Tregecax = +i- no limit

—
Csx
Trpm =+ no limit
RESX M p— .
(SN down In 30% e 120ms o
sleap-out mode)
Tlayegess = + N0 limit Thveags: = min Om h—
RESX \x
{Powar down in 0%
sleap-in moda)

Tlrwems is applied to RESK aling in e Skeep Out Mode.
Tlrwsrs.z is applied to RESX (aling in he Skeep In Mode.

Page. 6/15
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4.5. Timing for SPI Interface
SPI 4% i /7

8% Y _;’L_
“ ke » |« Looh >
DICX }: :(
PELESEN PRI
. teefte .
": twrl/ trdl »l g twrh/trdh ;
501 / \—
d35,| L ldh -
SDA(SDI) - r|(
< tace o Lod o
SDASDOY
Tableds.
Signal Symbol Parameter min | max | Unit Deseription
csx tess Chip select time (Write) 20 - ns
tesh Chip select hold time (Read) 40 - ns
twe Senal Clock Cycle (Write) 10 - ns
twrh SCL "H" Pulse Width (Write) 5 - ns
SCL twrl SCL "L" Pulse Width (Write) 5 - ns
tre Sernal Clock Cycle (Read) 150 - ns
trdh SCL "H" Pulse Width (Read) 60 - ns
trdl SCL "L" Pulse Width (Read) 60 - ns
ias DVCX setup time 10 - ns
VX - : :
tah D/CX hold time (Write/Read) 10 - ns
SDAJSDIL | tds Diata setup time (Write) 3 - ns
{ Input) tdh Data hold time (Write) 5 - ns
SDA/SDD
{Output) tacc Access time (Read) 10 - ns

Note: Ta =25 °C, I0VCC=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=F55=0V
Figure99.

trsl 5ns




4.6. Electro-Optical Characteristics
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TG HURRE
ltem Symbol | Condition | Min. Typ. | Max. | Unit Note
Measuring with
Transmittance normal polarizer »
T (% 4.4 49 — %
(with Polarizer) (%) A | A ° |Reference Only
Base on Vop=5.1V
T itt
PN P T (%) (135) | (150) | — | %
(without Polarizer)
Contrast Ratio CR 900 | 1100 = — (1(2)
Response Time Tre TE — 30 35 |msec (1)(3)
©=0 Y
Color Gamut | (%) 55 60 = % C-light
Normal
W, o (0.324)
White Yy -
Wy angle (0.347)
5 Ry (0.644) B
Color & R, (0.333) (1)(4)
Chromaticity -0.02 (0.325) +0.02 CF glass
2 . :
(CIE1931) G _ C-light
Gy (0.566)
B, (0.134)
Blue 2
By (0.124)
OL 80 85 =
rior ® 80 85 i
Viewing Angle “— CR>10 | CENENIR WA
Oy 80 85 — normal polarizer -
Ver. Reference Only
@p 80 85 =
Optima View Direction Free (5)
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5. Measurement System
MR &5t

5.1. LCM Viewing Angle
LCM WLE i

Normal Line
P=8=0"° $=90°
12f)‘clock direction

// W78 P74
i ~t o]/ = y /
>=180° 44 T o il Vs ®=0°
/./,- J/,- Active Area /’ff(
/9’?
[ ;’ 1

f"(
®=2?EJ“

6 o'clock direction

Viewing angle is the angle at which the contrast ratio is greater than 10.The angles are determined for
the horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the LCD
surface WA f BERXFLLEERT 10 IUA L A RS XKCT (x SO MEE (y HOMXTT5 LCD
FIHEER z HhHHE

5.2. Response Time

2 ]
Ti Tf
| — - — |-
100 —_,\ o
QO [ Yl aiuteinideiedetliefel il B It
Optical
Response
10 ................... O T
[} white | N — white
| black

Response time is the time required for the display to transition from white to black (Rising time, Tr)
and from black to white (Falling time, Ty) for additional information. I |7 5[] /2 ¥ 715 2% A 1 €83 I
FRm CETHNE, To) MAROESIE G CRRERE, TO LRI NG B i,

5.3. Contrast Ratio (CR)

it bt

Contrast Ratio (CR) is defined mathematically as:
XTELEE (CR) FEHUY: b 5E SUN:

. Surface Luminance with all white pixels
Contrast Ratio=

Surface Luminance with all black pixels

XL =4 A BRI R e
ERBRRNRE

Surface luminance is the center point across the LCD surface 500mm from the surface with all pixels

displaying white.

REZEREAN LCD REMFOLA, EERE 500 X, TEERAE
Vi = ki



6. Reliability Test Items

AEE PRI T H
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Test Item T H

Test Condition JIRARAS

Test result determinant gist

AR S5 R e PEEE

High temperature storage 1=

1. Inspection after 2~4hours

storage at room

temperature, the sample

shall be free from defects:

a). Air bubble in the LCD;

operation fiKifIZ 1T

80+3°C,48H;
T A7
Low temperature storage 1K
-30+3°C,48H;
fifi 7
High temperature operation {5
70+£3°C ,48H;
Ris1T
Low temperature
-20+3°C,48H;

High temperature

/ humidity /& i6/52

60°C+3°C,90%+3%RH,48H;

ESD I,

Thermal Shock -20°C/0.5h~+70°C/0.5h
P for a total 24 cycles; 24 /NI
Frequency:10Hz~55Hz~10Hz;
Vibration Test Amplitude:1.5mm, X, Y, Z
FE B direction for total 1H;
(Packing condition)
ESD test +4KV, Human Body Mode,150pF/330€2;

+8KV, Air Mode, 150pF/330Q:

b). Non-display;
c). Glass crack;
2. The electrical
characteristics requirements
shall be satisfied.
1. FEALE IR NI 2~4
NI SRS, A i A R
B4«
a) LCD H A<
b) AR
C) PIFRLL;
2. i R EE R

Remark:

&4

1.The test samples should be applied to only one test item.
IR ot R e N — NI H

2.Sample size for each test item is 2pcs.

BRI H FIREA RN 2 A

3.Failure Judgment Criterion:

Basic Specification, Electrical

Characteristic,

Mechanical



Page. 11/15

Characteristic, Optical Characteristic.

3R FIWARAE: TR AR HUBCRAE . DS RRE.
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7. Suggestions for Using LCD Modules
LCD FEHR A FH A

1) The display panel is made of glass and polarizer. As glass is fragile. It tends chipped during
handling especially on the edges. Please avoid dropping or jarring. Do not subject it to a mechanical
shock by dropping it or impact.

BN TR B A R R UM S, EALBE RS, KRR ELGAL, EAHRE
SR TR VR BES . 1200 Lk v m A o T A2 B U

2) If the display panel is damaged and the liquid crystal substance leaks out, be sure not to get
any in your mouth. If the substance contacts your skin or clothes, wash it off using soap and water.

W RE R T AR A AN B, T8 95 AN G NIERIWE L. W R % i 21 15 10
B BRBRAR R, 1 FHAE 2 MK o

3) Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary. Do not touch the display with bare hands. This will stain the display area and
degraded insulation between terminals (some cosmetics are determined to the polarizer).

5 27050 37 e 2R ] B <B DXt i K g, RNl e ik B AR . 162105 T
FRRBE. XTI R R Xk,

4) The polarizer covering the display surface of the LCD module is soft and easily scratched.

Please handle this polarizer carefully. Please do not touch, push or rub the exposed polarizers with
anything harder than an HB pencil lead (glass, tweezers, etc.). Please do not put or attach anything on
the display area to avoid leaving marks on it. Condensation on the surface and contact with terminals
due to cold will be damaged, or dirty the polarizer. After products are tested at low temperature they
must be warmed up in a container before coming in to contact with room temperature air.
B ARG R AL R BRI R BES0 . ENDEEIXAME. EAEREE
HB #E& (BOE. 8755 HEREREM AR U m . MEshsBEE RGN Wt . W2 RERIX
K B B SAE I 5, DA AE L BB R RIE . SR T A BN R S84 T 5 i T P i 2 R IR B R
G R e PR N IEE, BAER AR TR IR, AN S IR AR

5) If the display surface becomes contaminated, exhale on the surface and gently wipe it with a
soft dry cloth. If it is heavily contaminated, moisten cloth with one of the following solvents
- Isopropyl alcohol
- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.
MR EBoRas KRBTSR, IWAERIIF TR REERL. WREPEiSYR, iF
I BA N ¥ 57 2 — SR i AT
- KR
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- LB
WA ERYE, WS R R

6) Solvents other than those above-mentioned may damage the polarizer. Especially, do not use the
following.

- Water

- Ketone

- Aromatic solvents

Wipe off saliva or water drops immediately, contact with water over a long period of time may

cause deformation or color fading. Avoid contact with oil and fats.

6) IR LMK AT RE 2 R ot e B 20 T LRI

ST AP R BRI, I ) 57K R Ak AT e S ECR TR B (. 6 S R gt A0 T 97
7) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated by
water droplets, moisture condensation or a current flow in a high-humidity environment.
AN ERAE DU B> R . KGR L R 4 P i F AR P
8) Install the LCD Module by using the mounting holes. When mounting the LCD module make sure
it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend the I O cable or
the backlight cable.
i 222 fl e LCD Bidk. 2¢3% LCD MRS, iEsfRILsa i, M. LHEA
R TR AR A 1O MRS L.
9) Do not attempt to disassemble or process the LCD module.
2712l EI BN T LCD Bk,
10) NC terminal should be open. Do not connect anything.
NC ZuifTIF.  ANEEEARFR,
11) If the logic circuit power is off, do not apply the input signals.
LIPS kN PSRRI I IE PN RS
12) Electro-Static Discharge Control, since this module uses a CMOS LSI, the same careful attention
should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent destruction of the
elements by static electricity, be careful to maintain an optimum work environment.
- Before removing LCM from its packing case or incorporating it into a set, be sure the
module and your body have the same electric potential. Be sure to ground the body
when handling the LCD modules.

- Tools required for assembling, such as soldering irons, must be properly grounded. Make certain



Page. 14/15
the AC power source for the soldering iron does not leak. When using an electric screwdriver to attach
LCM, the screwdriver should be of ground potentiality to minimize as much as possible any
transmission of electromagnetic waves produced sparks coming from the commutator of the motor.

- To reduce the amount of static electricity generated, do not conduct assembling and other work
under dry conditions. To reduce the generation of static electricity be careful that the air in the work is
not too dry. A relative humidity of 50%-60% is recommended. As far as possible make the electric
potential of your work clothes and that of the work bench the ground potential.

- The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

R, T ZAUE ] CMOS LS, IR 58 CMOS IC —HHEEFF R HE. N
By L AR oA, T SRR R AR .

- NEEAEPEUE LCM Bl FE N B 20T, iRk

BRI SR BRI % . AP LCD AEHLN — 5 B0 S i et

- AP TR, flingsk, BAUESEM . SIS BRI B IEA R R . i iR
T3 LCM I, 0842 JTN BA e r Az, DURAT REJR/ D oK B FELAGR )% 7 22 1 K AE Y R A A%

- NI B AR, E IR TR T AT T AR R, TR
TAEF S SAZER T BVAHHEE N 50%-60%. a1 TAERRA TAE & 1 BA g
fir.

-LCD HiHuRA — B LR Bon R . R B BRI AT NG, BRIV AT RES P AR R HE
13) Since LCM has been assembled and adjusted with a high degree of precision, avoid applying
excessive shocks to the module or making any alterations or modifications to it.

- Do not alter, modify or change the shape of the tab on the metal frame.

- Do not make extra holes on the printed circuit board, modify its shape or change the positions of
components to be attached.

- Do not damage or modify the pattern writing on the printed circuit board.

- Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

- Except for soldering the interface, do not make any alterations or modifications with a soldering
iron.

- Do not drop, bend or twist the LCM.

M LCM ks B AN B, T S A it e A i) o o m0oxet FLEAT AR ] e sl B
e

- W B SR AR BRI AR .

- ANEALE BV R RS AR AT BN, B SCAR B ZE R AT R B
- ANEEIR B S EN R LB AR L R A

- A EBCRERE SRR (SRR Biddck,
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- BRIRERAR DAL, B 20 RS B BEAT AR AT B BB 2L
- AERF . BHEEHl LCM.

8. Storage Method
R EIRES

1) Store in an ambient temperature of 23°C+5°C, and in a relative humidity of 55%=+15%. Don't

exceed 12 months and expose to sunlight or fluorescent light.
WEGRE N 23° Cx5° C, MXHBEN 55%+15%. AR 12 N H IR FEER s
A
2) Store in a clean environment, free from dust, active gas, and solvent.
FIAETE W A, oA Teid AR 7).

3) LCM module is stored in warehouse, Store in antistatic container, there may be air bubbles
between the protective film on the surface of polarizer and polarizer. It can only be found under LED
light, before production, IQC should be inspected directly by LED light, if residual traces are found,
alcohol should be used to wipe them.

LCM FERAFTAE G b, R v Ao v R R4 I IR AT e A . ABEFE LED /T T
KB, AT, 1QC BMEHEH LED ATAREE, WA R EIRIEE, w4,



