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1. GENERAL INFORMATION

No. Item Contents Unit
1 LCD size 3.5 inch (Diagonal) /
2 LCD type TN/Normally white/Transmissive(Anti-glare) /
3 Viewing direction(eye) 12 O’clock /
4 Gray scale inversion direction | 6 O’clock /
5 Resolution(H*V) 320 *240 Pixels /
6 Module size (L*W*H) 76.9*63.9*4.4 mm
7 Active area (L*W) 70.08*52.56 mm
8 Pixel pitch (L*W) 0.219*0.219 mm
9 Interface type RGB interface /
10 Module power consumption 0.066(without backlight) w
11 Back light type LED /
12 Driver IC HX8238D OR COMPATIBLE /
13 Weight 42 g
2. ABSOLUTE MAXIMUM RATINGS
Item Symbol Min Max Unit
Power supply input voltage (LCM) VDD -0.3 3.6 \%
Backlight current (normal temp.) ILED - 50 mA
Operation temperature Top -20 70 °C
Storage temperature Tst -30 80 °C
Humidity RH - 90%(Max60 °C) RH
3. ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS ( at Ta=25°C)
Item Symbol Min Typ Max Unit | Note
Power supply input voltage (LCM) VDD 2.5 3.3 - Vv
I/0O logic voltage VDDIO N/A N/A N/A Y
Input voltage 'H' level VIH 0.7vDD - VDD Y
Input voltage 'L’ level VIL VSS - 0.3vDD Vv
Power supply current IVDD - 20 - mA
TFT gate on voltage VGH - N/A - V
TFT gate off voltage VGL - N/A - Vv
Analog power supply voltage AVDD - N/A - \%
Differential input common mode voltage VVcom - N/A - \%
4. BACKLIGHT CHARACTERISTICS
(at Ta=25°C,RH=60%)
Item Symbol Min. Typ. Max. Unit Note
LED forward voltage VF - 9.6 10.2 V IF=20*2mA
LED forward current IF - 40 - mA
LED power consumption PLED - 0.384 - W Notel
Number of LED - 6 PCS
Connection mode - 3in series 2 in parallel /
LED life-time - 20000 - - Hrs Note?2

Notel.Calculator Value for reference: IF*VF = PLED

Note2.The LED Life-time define as the estimated time to 50% degradation of initial brightness at Ta=25°C and

IF =40mA. The LED lifetime could be decreased if operating IF is larger than 40mA
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5. EXTERNAL DIMENSIONS

9 g v I ¢ z 7 ]
‘SOILSIMALOVAEYHO TVI03dS IHL ¥04 1d30X3 SOIUSIILOVEYHO LNVINOMAI 34V, @ MEYNALIAVS O LNYAZTIM SOILSHILOVEYHO T¥I03dS 3dY
QINOYdAY [ I—NINZING € —080+202sA4Y| ON SINOLSND| A HUYWALIIYS 0L 0IL¥T3Y SOILSIILOVHYHO TVIOIdS ¥, MYA'SNOISNINIQ 3ONIHIITY 3uv, () MUY W'SNOISNINIQ LNYLUONI U o MUY
A3IMOIHD |4=NLNZING'€—080+20Z¢A4V| "'ON FTNAOW B HOLO3NNOD XXXX JOVLIOA 21907 O/
§10C-¢2-030 ZA NMYHQ  |9—WLNZING € —080720CEAdY ‘ON 1dvd JLIHM 3903 1HOIMMOVAE (QQA)IAZ C|3OVLIOA LNdNI A1ddNS H3MOd
3Lva IWN | =@ 3INQON 141 EQI 318IL¥dNOD O J—85ZBXH ] FAISSINSNYHL 3dAL 23718V 10d
0 ‘A3d | L 40 L L3FHS 0.08+ 01 0.0¢— FJANLVIIdNTL FOVHOLS S13XId 0¥ C«0C% (A+H)NOILNT0S 3|
\—-\Nl%ﬁ@hamsta ww | LINN | 14 ] 37VOS 2.0+ 0l 2.0C—| 3dNLYYIAANIL ONILYHIO JLIHM ATIVANON/NL 3dAL 007
02 °0F |FONVHITOL dIAIVIANN A0010,0 ¢l (IAFINOILOIYI ONIMIIA (IYNOOVIQ)YoUl G°¢ 37I1S a0
S3IA INVITdNOD SHOY SHILIANVHEVC INFLI SHILINV IV I INFLI
o v AVHOVIQ LINDYIO H3AIMG LHOMMOVE
= o (*439)A9°6 VWO 1LNIHIND LNVYISNOD
ax 8¢ < << —
o LE saxe—|% 4 f—evan
vas | o¢ P
105 c¢ NI
VA
30 7e A
ONASA] €& S0'0F0S 6L =6£+050d 01'0705°0 7Ty
ONASH| & (51'0=5)G0°0FGE A= (06°L1) )
dsid | L& ~—G'0F0CT 8T GO'DFOL O—=y=— 01°0F0S 07— q - Wwoz'0 S| HLAIM
A1010d 0% J « * | S = INM NIFHOSHNS FLIHM O
aNo | 6C | ; ;
L8 8¢z Jais Bﬁzouk}/%zu&;m ﬁ 11 & f
EE] T 288 ' S.EW o ’ w
WM Mw ES ﬂ oo ﬂﬂ s-omoseozeazy ] — 00 C N W
o : [=}
08 | e S f | S &
[4:! £ o IdvI—R m
[E [44 S e ¥ ||
LE ¥4 &
5 | oz k ﬁ
99 6l
GO 8l -
%9 L1
33 9l —
[ Sl 1
19 vl AL
09 | &t 20 g
o | o TTE2 3
o i o - <<>"35
Sy 0L = [0 % Sopdg =
7y 5 ®) . 05T HS S
cy 8 X g Suiyon
2y L LA
1 9 0
Jdvl 1INd L
oy 5 0 ab % %
aan 12 s
SO £ I (3A3)NOILO3YIa ONIMIIA —
Va3 4 ﬁ %)»P i
031 [ 1 oz e~ (1r'e) < V)80’ om SERN®8
TO8NASON Niq (dl HLIM)OZ OFOF #s—= == (16'2)— < v d1)80 K vaq =S
3NI430 Nid (1£77)—= (VA dL)sTTL e
86— (N3do 13739)06'Z2£
GZ 0—=f=—————————(3ININLNO dL)0% 9L = \
=~ (@NINLN0)0B 9Ly————=
S10z-£¢-03q ZA INSSI 1SH14 0
JLvda FANYN NOILdIEOSIA [TOGNAS A3
9 g i4 4 ¢ C |

Page5

AFY320240B0-3.5N12NTM-R



6. ELECTRO-OPTICAL CHARACTERISTICS

Item Symbol | Condition Min Typ Max Unit Remark Note
Response time Tr+ Tf - 50 80 ms FIG 1. Note 4
Contrast ratio Cr i 200 300 - - FIG2. | Note1
Eﬂ;‘;ﬁ;ﬁce Lv 9=0° 350 440 - cd/m? | FIG2. | Note?2
Luminance Yu 0=0° 75 80 . % FIG2. | Note3
uniformity
NTSC - 6=0° - 60 - % FIG 2. Note 5

& =90° 50 60 - deg FIG 3.
. & =270° 40 50 - deg FIG 3.
Viewing angle 0 2= 0° =0 50 - deg FIG 3. Note 6
& =180° 50 60 - deg FIG 3.
Red x 0.5706 | 0.6106 | 0.6506 -
Redy 0.3254 | 0.3654 | 0.4054 -
Green x 5=0° 0.3000 | 0.3400 | 0.3800 -
CIE (x,y) Greeny &=0° 0.5649 | 0.6049 | 0.6449 - FIG 2. Note 5
chromaticity Blue x Ta=25°C 0.1074 | 0.1474 | 0.1874 - CIE1931
Blue y 0.0387 | 0.0787 | 0.1187 -
White x 0.2632 | 0.3032 | 0.3432 -
White y 0.2829 | 0.3229 | 0.3629 -

Notel.Definition of contrast ratio
Contrast Ratio(CR) is defined mathematically by the following formula. For more information see FIG.2
Luminance measured when LCD on the” White” state
Luminance measured when LCD on the” Black” state
Note2.Definition of surface luminance
Surface luminance is the LCD surface from the surface with all pixels displaying white. For more information
see FIG.2
Lv = Average Surface Luminance with all white pixels (P1, P2, P3 ...... Pn)
Note3.Definiton of luminance uniformity

The luminance uniformity in surface luminance ( Yu) is determined by measuring luminance at each test

position 1 through n, and then dividing the maximum luminance of n points luminance by minimum luminance
of n points luminance. For more information see FIG.2

Yu = Minimum Surface Luminance with all white pixels (P1, P2, P3 ...... Pn)

Maximum Surface Luminance with all white pixels (P1, P2, P3 ...... Pn)

Note4. Definition of Response time
The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Toy) is the time between photo detector output intensity changed from 90% to 10%.
And fall time (Tore) is  the time between photo detector output intensity changed from 10% to 90%.For
additional information see FIG1.
Note5. Definition of color chromaticity (CIE1931)
CIE (x, y) chromaticity ,The x, y value is determined by screen active area center position P5,For more
information see FIG.2
Note6. Definition of Viewing angle
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.
For more information see FIG.3
For Viewing angle and response time testing, the testing data is base on Autronic-Melchers’s ConoScope or
DMS series Instruments or compatible. For contrast ratio, Surface Luminance, Luminance uniformity and CIE,
the testing data is base on TOPCON's BM-50r BM-7 photo detector or compatible.
Note: For TFT module, Gray scale reverse occurs in the direction of panel viewing angle.

Contrast Ratio =
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FIG.1. The definition of Response Time
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FIG.2. Measuring method for Contrast ratio, surface luminance,
Luminance uniformity, CIE (X, y) chromaticity

Size:S<5"(see Figure a)

A:5mm B:5mm

H,V : Active Area

Light spot size @=5mm(BM-5) or &=7.7mm (BM-7)50cm distance or

compatible distance from the LCD surface to detector lens.

test spot position: see Figure a.

measurement instrument : TOPCON'’s luminance meter BM-5 or

BM-7 or compatible (see Figure c)

Figure a
Size:5” < S<12.3"(see Figure b) H/6, column
H,V : Active Area 3
. . . v/6 /Es P, -Ps
Light spot size ¥=5mm(BM-5) or @=7.7mm (BM-7)50cm distance or < © 1
compatible distance from the LCD surface to detector lens Row
test spot position: see Figure b 1 B s e ]

measurement instrument : TOPCON'’s luminance meter BM-5 or

BM-7 or compatible (see Figure c)

]

Figure b
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Figure ¢
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FIG.3. The definition of viewing angle

7. INTERFACE DESCRIPTION

LCM Interface description

Left
»=180
(9:00)

(12:00)

Down
=270
(6:00)

Interface No. Name I/0O or connect to Description

1 LEDK P Power for LED backlight(Cathode)
2 LEDA P Power for LED backlight(Anode)
3 CS I Chip select pin
4 VDD P Power for LCD

5-12 Red(0-7) | Red data

13-20 Green(0-7) I Green data

21-28 Blue(0-7) I Blue data
29 GND I Ground
30 DCLK I Dot-clock signal
31 DISP I Display on/off
32 HSYNC I Horizontal sync input.
33 VSYNC I Vertical sync input
34 DE I Data enable
35 SCL I Clock pin of serial interface
36 SDA I/0 Data input pin in serial mode
37 XR O TP: X right
38 YD (@] TP: Y bottom
39 XL @] TP: X left
40 YU O TP:Y top
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8. AC CHARACTERISTICS

L tvsys Li ' ‘hfsyh i
VSYNC \ /
i ' thsys i : thsyh C
HSYNC \\ /
i : i tDDTC_K i E " E
Cothe ) L — :
DOTCLK ; /i :
Pixel !
data

tRES ' |
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| I

Figure 12. 1 Pixel Timing

. Min. Typ. Max. .

Characteristics Symbol =i | sbit | 24bit | 8bit | 24bit | 8bit unit
DOTCLK Freguency fDOTCLK - - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 333 154 51.3 - - ns
Vertical Sync Setup Time tvsys 20 10 - - - - ns
Vertical Sync Hold Time tvsyh 20 10 - - - - ns
Horizontal Sync Setup Time thsys 20 10 - - - - ns
Horizontal Sync Hold Time thsyh 20 10 - - - - ns
Phase difference of Sync thy 1 ) 240 tDOTCLK
Signal Falling Edge
DOTCLK Low Period tCKL 50 15 - - - - ns
DOTCLK High Period tCKH 50 15 - - - - ns
Data Setup Time tds 12 10 - - - - ns
Data hold Time tdh 12 10 - - - - ns
Reset pulse width tRES 10 S = s

Note: External clock source must be provided to DOTCLK pin of HX8238-D. The drver will not operate If absent of the
clocking signal.

Table 12. 1 Pixel Timing
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Figure 12. 2 Data Transaction Timing.in Parallel RGB (24 bit) Interface (SYNC Mode)
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(b) Vertical Data. Transaction Tirning

- Min. Typ. Max. -

Characteristics Symbol 24 bit | 8bit | 24bit | 8bit | 24bit | 8 bif Unit
DOTCLK Frequency fDOTCLK - - 6.5 195 10 30 MHz
DOTCLK Period tDOTCLK 100 333 154 513 - - ns
Horizontal Frequency.(Ling) H - 14.9 22.35 KHz
Vertical Frequency.(Refresh) ™ - 60 90 Hz
Horizontal Back Parch tHBEP - - 68 204 - - tDOTCLK
Horizontal Front Porch tHFP - - 20 60 - - tDOTCLK
Horizontal Data Start Point tHBP - - 68 204 - - tDOTCLK
Horizontal Blanking Period tHBP + tHFP - - 88 264 - - tDOTCLK
Horizontal Display Area HDISP - - 320 960 - - tDOTCLK
Horizontal Cycle Hcycle - - 408 1224 450 1350 tDOTCLK
Vertical Back Porch tVBP - 18 - Lines
\ertical Front Porch tWVFP - 4 - Lines
Vertical Data Start Point tVBP - 18 - Lines
Vertical Blanking Period tVBP + tVFP - 22 - Lines
Vertical Display e el .
Area PAL VDISP = 280(PALM=0) = Lines

PAL 288(PALM=1)
Vertical Cycle W Veycle = i 350 Lines
PAL 313

Table 12. 2 Data Transaction Timing in Normal Operating Mode
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