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MODEL LABEL NUMBERING SYSTEM

JTO FSTN 19296 3 10 001 A — Edition:

A~7Z

sequence:
001~999

Month:
1~12

particular year
0~TBD

SID DOT.

Display Type:
FSTN;HTN; TN; STN; TFT

JTO: SHENZHEN JINGTENG OPTOELECTRONICS Co., LTD.
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GENERAL SPECIFICATION

ITEM CONTENTS
Module Size 76.9(W ) x 63.9(H) x 3.15(T) mm
Display Format 320x 240 DOTS
View Area 72.88 (W) x 55.36(H) mm
Dot Size -
Dot Pitch 0.108mm * 0.108mm
LCD Type TFT
View Angle 12 O’clock
Controller IC HX8238-D
Duty Ratio -
Bias -
Backlight Driver type External Power
DC to DC circuit Build-In
Weight --
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LCM DRAWING
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ELECTRO-OPTICAL CHARACTERISTICS (Ta=257)

ELECTRICAL SPECIFICATION

ltem Symbol . Apatilication Unit
Min. Typ Maux.
TFT gate on voltage Van - +15 - V
TFT gate off voltage Vel - -10 - V
TFT common electrode Veom 2.5 (3.6) 4.5 v
vmltage l""llzﬂmL -3 {_24? 0

Mote: (1) Veom must be adjusted to optimize display quality: cross talk, contrast ratio and etc.
(2) VGH is TFT gate operating voltage
(3) VGL is TFT gate operating voltage
i4) Environmental condition: 2525

BACKLIGHT
PARAMETER sym. | Min. | Typ. | Max. | unit | . TSt Note
ym. - YR ' Condition
Supply Current I - 20 - mA
Supply Voltage Vv 18 - - V -
Luminous Intensity IV ¢ 350 |[Cd/m2
Uniformity - 80 - - %
X 0.28 0.31 | nm
Chromaticty Coordinate
Y 0.29 - 0.32 | nm
Color White
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LCD OPTICALCHARACTERISTICS/COLOROFCIECOORDINATE

- Specifications .
ltem Symbal Conditions Min. | Typ. | Max. Unit Mote
Transmittance % 7.4 o __
Contrast Ratio CR 200 | 300 = :r"elef:):;g% 01?312
Response Time 1*‘ 132 gg mz CMO's Tollowing
= condition -T6
Xp 0608 |0.639 |0.669 e
Red NTSC: 60%
YR - 0314 10.344 |0.374 LC:5091
Viewing normal angle Wil
Green Xg Os o Bvipe 0.264 | 0.294 10.324 Light : C light
R —__ Yo BEAES 0557 |0.587 |0.617 (Machine :BM5A)
ooy Bl Xe 0.102|0.132)0.162 Normal Polarizer
R T 0106 |0.136 | 0.166 Without DBEF
White 0.282]0.312]0.342 “*Simulation
A 0319 |0.340|0.379 Data
Hor A 45 Reference
Viewing ) . Center 45 dag Only™
Angle Gt fys CR=10 15 ;
: Py 35

A

Grav Level 63

o .

“Mote (1) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.
Confrast Ratio (CR)= L83 /L0

L&3: Luminance of gray level 63
L 0: Luminance of gray level 0

CR = CR{10)

CR (X) is corresponding to the Contrast Rafio of the point X at Figure in Note (5).

“Mote (2) Definition of Response Time (Te, Te):

Grav Level 63

Optical

Response

Grav Level O

s~

Y

Te

Te

Tirmne
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12 o'clock direction
tys = Q02

End Seal

B o'clock direction
ty- = 808

Measuring Stage

Test Pad

*Mote (4) Measurement Set-Up:

The LCD module should be stabilized at a given temperature for 20 minutes to avoid abrupt temperature change
during measuring. In order to stabilize the luminance, the measurement should be executed after lighting Backlight for
20 minutes in a windless room.

LCD Module
_‘/ LCD Panel
/ Photometer
Center of the Screen (TOPCON BM-5A)

[

Field of View = 2¢

| | Light Shield Room
500 mm

(Ambient Luminance < 2 lux)

Harizontal dimension

o L/4 L/2 3L/4 L

B o i i i |
= ' i !
= i | |
% v N {\,1) --------- 4! ————————— @———-h___
__% {9,077 | SN I _:f .._..___,___CL} ________ % __________ ) ::E:Tm?i
= | E | =1tn 5
S PO [ — R W S
= W/ @ j @
e W ! i :

Active area
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INTERFACE PIN ASSIGNMENT

PIN SYMBOL FUNCTIONS
1 |LED_CATHODOLED Light Power Supply .0V
2 |LED_CATHODOLED Light Power Supply .0V
3 |LED_ANODE |LED Light Power Supply .19.2V
4 |LED_ANODE [LED Light Power Supply .19.2V
5 Y1 Top electrode
6 X1 Right electrode
7 NC Not use
8 REST This signal will reset the device and must be applied to properly initialize the chip
9 SPENA |Chip select input PIN of serial interface
10 SPCLK |Clock PIN of serial interface
1" SPAD Data input pin in serial interface
12~35| DO0~D23 |Data Bit0 ~Data Bit23
36 HSYNC |Horizontal sync signal in RGB I/F
37 VSYNC |Vertical sync signal in RGB I/F
38 DOTCLK |Pixel clock signal in RGB I/F
39 NC Not use
40 NC Not use
41 VDD Power Supply For Logic
42 VDD Power Supply For Logic
43 Y2 Bottom electrode
44 X2 Left electrode
45 NC Not use
46 NC Not use
47 NC Not use
48 IF2 Control the input data format
49 IF1 Control the input data format
50 IFO Control the input data format
51 NC Not use
52 DEN Data enable signal in RGB I/F
53 GND This is a OV terminal connected to the system GND.
54 GND This is a OV terminal connected to the system GND.
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AC TIMING CHARACTERISTICS

AC Characteristics

(Unless otherwise specified, Veltage Referenced to Vs, Vooio= 22V, Ta= 257)

E N tveys N ! L tesyh __!
s o gl
VSYNC 30% N P Y 30%
L theye bl then
HSYNC : : 20% i i 30‘%/}/
— T !
' . IIIITG.K 1 1 4 1
! Th H L - >
DOTCLK N a N
: ] 1% ' |
RO e
N feis I :
Pixel AL (o~ B . 9 [l
data >< L ;
Figure13. 1 _PixelTiming
. Min. Typ. Max. E
i Symbol 575 | ebr | 2abit | bt | 24bit | Gbi —
DOTCLK Frequency fDOTCLEK - 6.5 19.5 10 a0 MHz
DOTCLE Period IDOTCLEK 100 333 154 51.3 - - ns
Verical Sync Setup Time WEys 20 10 - - ns
Verical SyncHold Time twsyh 20 10 ns
Horizontal Sync Setup Time thsys 20 10 ns
Horizontal Sync Hold Time thayh 20 10 ns
Phase difference of Sync
Signal Falling Edge thy 1 240 DOTCLK
DOTCLK Low Period 1CKL 50 15 ns
DOTCLK High Period tCKH 50 15 ns
Data Setup Time tds 12 10 ns
Data hold Time fdh 12 10 ns
Reset pulse width tRES _ 10 = - LS
Mote: External clock source must be provided to DOTCLK pin of HX8238-A. The driver will not operate if absent of the

clocking signal.

Table 13. 1 Pixel Timing
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Hoyc = 408
tHEP - &8 ! Hoke = 320 trep= 20

DOTCLK |

HSYNC

Pixel
Data

VEYNC

HSYNC |||||||

I~ nns

. — // 4 i
o =
Dummy 00 | D1 | ——— |D217| D318| D314 Dummy
a ) Horzontal Data Transaction Timing
V o = 262Lines ¥
tver= 18

Vosp= 240 Lines

y

VP-4 }

b | Vertical Data Transaction Timing

TN 2

Lined

Line 239

--------- IR

Figure13.-2 Data Transaction Timing in Parallel RGE (24 bit) Interface (SYNC Mode)
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TEenos 11 rane]
Dummy Enalile
2400 ff (3H) =2H
DOTCKL
F -]
DATA[23:0 B I
= L I A /é [l
1 Horizontal Period
¥ 320 dotclk .. 31~80dotclk
DOTCLK m
DEM e
E'-i.Tﬁ:QSU | 2 3 | |E1E 39 | 320
Valid Data transfer area
Figure13. 3 Data Transaction Timing in Parallel RGB (24 bit) Interface (DE Mode)
L Min. Typ. Max. .
SHemCIEnkis Symbol 775 [ abit | 2amit | Gbi | 24bit| &b i
DOTCLK Frequency TDOTCLK - - 6.5 19.5 10 30 MHz
DOTCLE Period 1DOTCLK 100 33.3 154 51.3 - - ns
Horizontal Frequency (Ling) fH 14.9 22.35 KHz
Verical Frequency (Refresh) I 60 a0 Hz
Horizontal Back Pargh tHER 68 204 1DOTCLK
Haorizontal Front Porch tHFP 20 60 1DOTCLK
Horizontal Data Stant Point tHEP 68 204 1DOTCLK
Horizontal Blanking Period tHEP + tHFP 88 264 tDOTCLE
Horizontal Display Area HDISP 320 ac0 - - tDOTCLK
Horizontal Cycle Heycle 408 1224 450 1350 1DOTCLK
Vertical Back Porch tVBP 18 - Lines
\ertical Front Porch WEP 4 Lines
Vertical Data Start Point tVBP 18 Lines
Vertical Blanking Period tWEBF + WFP 22 Lines
; . NTSC 240
Xf‘éiﬂa' Blspley = VDISP 280(PALN=0) Lines
288(PALM=1)
Vertical Cycle E;fc Veycle g?g 350 Lines

Table 13. 2 Data Transaction Timing in Normal Operating Mode
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DC CHARACTERISTICS

DC Characteristics

(Unless otherwise specified, Voltage Beferenced to Vss, Vomo= 2.2V, Ta= 257}

== Spec. v
Symbol Parameter Test condition i Typ Max Unit
v System power supply pins of the Recommend Operating Voltage 1.8 B 550 v
oo logic block Possible Operating Voltage : :
Vooio Power supply pin of 1O pins Egggiﬁ}?%nfegﬁﬁE,am?t:qoenage 1.8 - a6 v
Vo Booster Reference Supply Voltage |[Recommend Operating Voltage 2.5 or 38 v
Gt Range Fossible Operating Voltage VDDIO :
| ojoen Sleep mode current - - 50 uA
lap Operating mode current WV CI=3.3V - 10 12 ma
WV e Meqgative V-, Output Voltage Mo panel loading - NCl - -NCI+0.7 WV
. riecciais o (1) Mo panel loading, ITO for Ve, 0
Vieme Ve primary booster efficiency WV and Vs = ?0 Ohm 83 90 - ;
Mo panel loading; 4x booster;
ITO for Cye, Gy, Viome, Vorand 84 89.5 - 9%
Viws = 10 Ohm
P Mo panel loading; 5x booster;
Van ggéit%rrlzil!igé%r;y%ltmt wokege ITO far Cyp, Cyn, Ve, Ve and E0 £8.5 - %
Vins = 10 Ghm
Mo panel loading; 6x booster;
ITO far Cyp, G, Wee, Vo and Te 80 £ 9
“irl:HS = 10.0hm
VL Gate driver Low Qutput Voltage - Vian - -5.1 WV
Veoomu WVCOM High Cutput Voltage - 5.56 WV
Vool VCOM Low Output Voltage Wiew+0.2 - - W
Veoma VCOM Amplitude - - B v
Vicoes Wicoes Output Voltage - - - 5.59 v
SV cpea [Max. Source Voltage Variation - -2 2 04
Vot Logic High Cutput Voltage | out = -100pA 0.9"Vpnio - Voo )
Vo Source Qutput Voltage Deviation - +20 - my
Vs Source Qutput Voltage Offset = - - +30 mv
Voo Logic Low OutputVoltage | ot = 100pA 0 - 0.1* Voo W
Viug Logic High Input valtage - 0.8 Voo = Voo W
Wit Logic Low Input voltage - 0 - 0.2"Vopio W
[ Logic High Qutput Current Source [V out = VDD — 0.4V 50 - - UA
loL Logic Law Output Current Drain W oout = 0.4V - -50 uA
| Loagic Output Tri-state Gurrent Drain|_ g i 1 A
P Source 9
[ Logic Input Current -1 - 1 uA
Cin Logic Pins Input Capacitance - 5 7.5 pF
Rson Source drivers output resistance 1 - ]
Raon Gate drivers output resistance 500 - 0
B WVCOM output resistance - 200 0
Mote : (1) VCIX2 efficiency = VCIX2/ (2 x VCI) x 100%

{2) VGH efficiency = VGH / (WC1 x n) x 100% (where n = booster factor)
Table 12. 1 DC Characteristics
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RELIABILITY
No Test Item Content of Test Test
Condition
1 High Temperature | Endurance test of high temperature for along | 60+2°C
Storage time. 48H
2 Low Temperature | Endurance test of low temperature for a long 20+27C
Storage time. 48H
3 High Temperature | Endurance test of electrical stress (Voltage & 60x2C
z Operation Current) and the thermal stress to the 48H
; element.
Qé 4 | High Temperature | Endurance Test of high temperature and high 60x2C
8 /Humidity | humidity for a long time. 60+2%RH
5 Storage 48H
5 Thermal shock | Endurance test of low and high temperature | -20=2°C/70
cycles.(air to air) +2°C
20+2C €< >60x=27C 10 cycle

(60min) (60min)

1 cycle

Note: 1) When making the low temperature test, not to dewy.

2) Driving condition for operation test.
Power Supply Voltage for Logic System (VDD) =2.8V

Failure Judgment Criterion

After the above mentioned test.

( For Environmental Test, after 2 hours in room temperature.)

There should not be conspicuous failure of display quality and appearance.

2) Contrast ratio should be 50% of the initial contrast ratio.

3) There should not have any abnormality of functions.
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INSPECTION CRITERIA
INo. Item Criterion
1 |Short or open circuit Mot allow
|LC leakage
|Flit:kering
IND display
Wrong viewing direction
Wrong Back-light
2 |Contrast defect Refer to approval sample
|Background color deviation
Point Size Apceptable Oty
Point defact, : . ;
Black spot, dust ‘*r‘ 6010 Wiacgus
{including Polanzer) gl 0.10<¢=:0.20 3
3 % 0.20<$=0.23 2
b= (R+Y)I2 0.25<=-030 1
=030 0
Unit : mm
Line Acceptable Gty
[ W
, o 0.0152W Disregard
ILine defect, f'—' \TL_W 0oL ST 3
4 20z ) 005=W
Scratch < 102 ) 01=>W 1
L . .05y | Appliedas point
- defect
Unit : mm
5 |Rainbow Mot more than two color changes across the viewing area.
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Mo. [tem Criterion
(1) Pin hole
p < is acceptable.
Segment
Ipattarmn
6 r":f}%fg;?; talold Point Size .-’-'-.cgeptable City
b= 1/4W Disregard
1AW < < T/2W [
b= 12W 1]
Unit © mm
: (1) The color of backlight should correspond its specification.
7 |Back-light _ _
(2) Not allow flickering
(1) Mot allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2} Ower 50% of lead should be soldered on Land.
8 |Soldering g m— Lead
50% Lead
(1) Copper wire should not be rusted
R T (2) Mot allow crack on copper wire connection.
(3) Mot allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable
10 lece (1) Not allow screw rust or damage.
(2) Mot allow missing or wrong putting of component.
A Zone
Maximum 2 miner non-conformities per one unit.
11 |Total No. of Acceptable Defect Defect distance: each peint to be separated over 10mm
' B. Zone
Itis acceptable when it is no trouble for gquality and assembly
in customer's end product.
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Precaution for use of LCD module

11.1 ~ Handling Precautions

1) The display panel is made of glass. Do not subject it to a mechanical shockeby dropping it

from a high place, etc.

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

3) Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

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

5) If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

--Isopropyl alcohol
--Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer.
Especially, do not use the following:
--Water
--Ketone
--Aromatic solvents
6) Do not attempt to disassemble or process the LCD module.
* » 2>~ Assembling Precautions
1) When mounting the LCD module make sure that it is free of twisting, warping, and distortion.
Distortion has great influence upon display quality. Also keep the stiffness enough regarding the|
outer case.
2) Please handle the LCD module by its side.
3) NC terminal should be open. Do not connect anything.
4) If the logic circuit power is OFF, do not apply the input signals.
5) To prevent destruction of the elements by static electricity, be careful to maintain an optimum|
work environment.
‘Be sure to ground the body when handling the LCD module.
-Tools required for assembly, such as soldering irons, must be properly grounded.
-To reduce the amount of static electricity generated, do not conduct assembly and other work
under dry conditions.
‘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.
6) Be careful when treating the glass panel because it has very sharpened edge.

* » 23+ Storage Precautions
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1) When storing the LCD module, avoid exposure to direct sunlight of to the light of fluorescent

2) Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is accelerated)

* » o4~ Design Precautions

The absolute maximum ratings represent the rated value beyond which LCD module can not

1))

2)

3)

4)

5)
6)
7)
8)

1))

2)

3)

4)

5)

lamps and high temperature/high humidity. Whenever possible, the LCD module should be

stored in the same conditions in which they were shipped from our company.

by water droplets or a current flow in a high-humidity environment.

exceed. When the LCD modules are used in excess of this rated value, their operation
characteristics may be adversely affected.

To prevent the occurrence of erroneous operation caused by noise, attention must be paid to]
satisfy Vi, Vi specification values including taking the precaution of using signal cables that
are short.
The LCD exhibits temperature dependency characteristics. Since recognition of the displayj
becomes difficult when the LCD is used outside its designated operating temperature range, be
sure to use the LCD within this range. Also keep in mind that the LCD driving voltage levels
necessary for clear displays will vary according to temperature.

We recommended that power supply lines (VDD) have over-current protection line. (Fuse etc.
Recommend Value:0.5A)

Sufficiently notice the mutual noise interference occurred by peripheral devices.

To cope with EMI, take measures basically on outputting side.

When installing an LCD module, fasten it at the LCD panel.

The display panel is made of general float glass which is not guaranteed for strength. So please
consider about following.

Others

Liquid crystal solidifies under low temperature (below the storage temperature range) leading tof
defective orientation or the generation of air bubbles (black or white). Air bubbles may also be
generated if the LCD module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns, the
display patterns may remain on the screen as ghost images and a slight contrast irregularity may
also appear. A normal operating status can be regained by suspending use for some time. It
should be noted that this phenomenon does not adversely affect performance reliability.

To minimize the performance degradation of the LCD module’s resulting from destruction
caused by static electricity, etc., exercise care to avoid touching the following section when}
handling this module: LCD’s Terminal electrode sections.

Optimum voltage to obtain best contrast value depending on products. Therefore voltage
adjustment with electric volume is required in each display.

Precaution for disposal of LCD module. When disposal of LCD module, ask specialization
company of industrial waste which is permitted by the government. When burn up LCD
module, obey the law of environmental hygienics. wash it off well with soap and water.




