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1.0 General Specifications

ZSX024-B2441 js a color active matrix LCD module incorporating
amorphous silicon TFT (Thin Film Transistor). It iscomposed of a color

TFT-LCD panel, driver IC, FPC and a back light unit. The module display
area contains 240X320 pixels .This product accords with RoHS
environmentalcriterion.

Item Contents Unit
Viewing direction 12 O'CLOCK O’ Clock
Display Colors 262K
Module outline (W x HxD) 42 72*60.26*2.34 mm
Active area (WxH) 36.72*48.96 mm
Number of Dots 240(RGB) x320 /
Pixel Pitch 0.153*0.153 mm
Backlight Type 4LED in parallel /
Interface Type MCU 8BIT /
Input voltage 2.8 V
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2.0 ABSOLUTE MAXIMUM RATINGS

LC Operating Voltage *1) Vop 4.5 Vv Ta= 25C
Operating Temperature Top -20 70 T

Storage Temperature Tst -30 80 T

Operating Ambient Humidity *2) Hop 10 *3) %RH *3)
Storage Humidity Hst 10 *3) %RH *3)

Note:

with environmental temperature.
*2) Temp<60°C 90% RH MAX
*3) Non-condensation

3.0 ELECTRICAL CHARACTERISTICS

Recommend Parameters for Electrical Characteristics

[VSS = GND = 0V]
*1) Liquid Crystal driving voltage: Due to the characteristics of LC Material, this voltage varies

TFT Gate ON Voltage VGH 12~18 \Y Notel
TFT Gate OFF Voltage VGL -10~-6 Vv Note2
TFT Common Electrode Voltage VCOM -2~5 \Y Note3
TFT Kick-Back Voltage Max AVp Max 1.0~1.6 \Y
TFT Kick-Back Voltage Min AVp Min 0.6~1.2 Y

Note: :
1. Vgqis TFT Gate operating voltage.

2. VgL is TFT Gate operating voltage. The low voltage level of Vg sighal must be fluctuate with
same phase as V.m, the storage capacitance structure of the product is storage on common.

3. Veom Must be adjusted to optimize display quality, as Crosstalk and Contrast Ratio etc.,

We just kindly recommend the setting-voltages the reference value.
In order to get the optimized display quality, the setting-voltage should be changed
according to customer’s developing condition. (The display quality could be changed

by customer’s setting —voltage.)

4.0 BACKLIGHT CHARACTERISTICS

Item Symbol Min Typ Max Unit Condition

Forward voltage Vf 3.0 3.1 3.3 \% [f=80mA

Luminance Ly - 250 - cd/m2 If=80mA
Number of LED - 4 Piece -
Connection mode P Parallel - -
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6.0 INTERFACE PIN CONNECTIONS

1 LEDK Back light power supply negative

2 LEDA Back light power supply positive

3 GND Ground

4 VCI-3.3V Power supply

5 10VV Power supply

6 NC NC

7 CS Chip selection pin low:enable high:disable
8 RESET Reset pin

9 RS Display data/command selection pin in parallel interface
10 WR Write enable in MCU parallel interface
11 RD Read enable in 8080 MCU parallel interface
12 DB7 Data

13 DB6 Data

14 DBS Data

15 DB4 Data

16 DB3 Data

17 DB2 Data

18 DB1 Data

19 DB0 Data

20 GND Ground

21 NC NC

22 NC NC

23 NC NC

24 NC NC




6. 1 Timing characteristics
6.1.1 8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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VODI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V. Ta= -30 to 70 |

Signal Symbol Parameter Min Max | Unit Description

Tazt Address setup time 0 ns
D/CX -
Tapt Address hold time (Write/Read) 10 ns
Tenw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
csx Taes Chip select setup time (Read ID) 45 ns
Tacsem Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TweH Control pulse “H” duration 15 ns
TwrL Control pulse “L" duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) Tron Control pulse “H" duration (ID) a0 ns When read |ID data
Troo Control pulse “L" duration (ID) 45 ns
Trerm Read cycle (FM) 450 ns
RDX When read from
_ TroHFm Control pulse “H” duration (FM) a0 ns
(FI) , frame memory

TroLrm Control pulse “L" duration (FM) 395 ns

D[17:0] Tost Data setup time 10 ns For CL=30pF




Tout Data hold time 10 ns
Trat Read access time (ID) 40 ns
Tratem Read access time (FM) 340 ns
TooH Output disable time 20 80 ns
Table 4 8080 Parallel Interface Characteristics
Tr > Tr Te | : € Tr
: ~V,=0.7 x VDDI ; : : V=08 x VDDI ¥ :
| I | |
V,=0.3 x VDDI Vg =0.2 x VDDI
[ I [
Tr=Te<=15ns Te=Tr<=15ns
Figure 2 Rising and Falling Timing for I'O Signal
Vin = T Vi
WRX
V||_ VI_
RDX

Figure 3 Write-to-Read and Read-to-VWrite Timing

4

Note: The nsing time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low jevels are

specified as 30% and 70% of VDD for Input signals.

6.1.2 Reset Timing:

| L
— « Trw "
— | ¥
| |
o Tar —
Display - - Initial condition
status Normal operation >< During reset >(( (Default for H/W reset)

Figure 7 Reset Timing

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30~70 1

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Note 1,6, 7) ms

Table 8 Reset Timing




6.2. Write cycle sequence
The write cycle means that the host writes information (command / data) to the display via the interface.
Each write cycle (WRX high-low-high sequence) consists of 3 control signals (DCX, RDX, WRX) and data
signals (DB[17:0]). DCX bit is a control signal, which tells if the data is a command or a data. The data signals
are the command if the control signal is low (='0’) and vice versa it is data (='1").
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The host starts to control DB[17:0] lines  The display writes DB[17:0] lines The host stops to
when there is a falling edge of the WRX  when there is a rising edge of WRX  control DB[17.0] lines

Figure 8 8080-Series WRX Protocol

Note: WRX is an unsynchronized signal (It can be stopped).

1- byte 2- byte N- byte
Command Command Command
DB[1?:D]>< g >< CI'I.-'ID>< CMD>< PA1 >< CMDX PA: >< P.M7>< Ph..|>< P

RESET

CSX \
DCX

(RS) /

rOX /T

Host DB[17:0]

(Host to LCD]X 5 >< lEI"."ID/\“/< CMDX PA1 >< CI"."ID>< L >< F".-M.;>< F‘a"&..|>< P
Driver DB[17:0] Hi-Z

(LCD to Host) = ——— —— 1

CMD: Write Command Code Signals on DB[17;0],DCX,WRX RDX 7
PA: Parameter or Display Data  pins during C5X=1 are ignored

Figure 9 8080-Series Parallel Bus Protocol, Write to Register or Display RAN



6.3. Read cycle sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from LCD driver via
interface. The driver sends data (D[17:0]) to the host when there is a falling edge of RDX and the host reads
data when there is a rising edge of RDX.
A

RDX

D[17:0]

The driver stops to
control D[17:0] lines.

The host read D[17:0] lines
when there is a rising edge of
RDX.

The driver starts to control

D[17:0] lines when there is a

falling edge of the RDX.
Figure 10 8080-series RDX protocol

Note: RDX is an unsynchrenized signal (It can be stopped).

Read parameter

%CI‘HD&% oM >< PA }:

Read display data

i
el

D[17:0] >< s >

e

RESX

CSX \

DICX Y

RDX

\J/

G X

Host D[17:0] >G>

PA1

Host to LCD
Driver D[17:0]
LCD to Host

Signals on D[17:0], DVCX, RAWX, E
pins during CSX=1 are ignored.

CMD: write command code
PA: parameter or display data

Figure 11 8080-series parallel bus protocol, read data from register or display RAM



7. ELECTRO-OPTICAL CHARACTERISTICS

4.1 Optical Specification

ltem Symbol | Condition | Min. Typ. Max. Unit Note
Transmittance o - - . o
(with Polarizer) T(%) (4.50) % | Normal POL
Transmittance
T(Y — — 12.20 — 9
(without Polarizer) (%) ( ) %
Contrast Ratio CR ©=0 640 800 - — (1)(2)
Normal
Response Time Tr +T¢ | Viewing — 30 40 | msec (1)(3)
angle
Color Gamut S(%) 54 60 — %
Wy (0.296)
White
Wy (0.325)
Rx (0.647)
Color Red Ry (0.329) (1)(4)
Chromaticity +/-0.02 +/-0.02
(C|E1931) G Gx (0.279) CF glass
reen
Gy (0.550)
Bx (0.134)
Blue
By (0.123)
) — 45 — Viewing Angle
Hor. o 45 base on using
o R - — Normal
Viewing Angle CR>10 B - Polarizer »
Oy 35
Ver. Reference
Op — 15 — Only
Optima View Direction 12 (5)




4.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 25+2°C
m 15min. warm-up time.

4.3 Measuring Equipment

FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and
BM-5A for other optical characteristics.

Note (1) Definition of Viewing Angle:

Ou
12’ o’clock
O =90°

d»=180°

6’ o’clock
O=270°

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



Note (3) Definition of Response Time: Sum of Tg and T¢

Tr
1002, S N
g,l}n_:'o N
Optical
response 10%
[:-“j [ AT ]
“ W
time
Note (4) Definition of optical measurement setup
Photo-detector (BM-5A)
e 50cm -
— _ Center of panel
Field=1°
LCD panel
RELIABILITY TEST ITEMS
No. Item Conditions Remark

1 |High Temperature Storage Ta=+80°C, 240hrs
2 |Low Temperature Storage Ta=-30°C, 240hrs
3 |High Temperature Operation Ta=+70°C, 240hrs
4 |Low Temperature Operation Ta=-20°C, 240hrs
5 High Temperature and High Ta=+60°C, 90%RH, 240hrs

Humidity (Operating)

Note: (1) All tests above are practiced at module type.

(2) There is no display function NG issue occurred, all the cosmetic specification is judged
before the reliability stress.





