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STANDARD | PRODUCT | MODULE PAGE 5
DOC. SPEC. NO.
5. INTERFACE ASSIGNMENT
PIN NO. FUNCTION DESCRIPTIONS SYMBOL
1 POWER SUPPLY— FOR BACKLIGHT CATHODE LED-
2 POWER SUPPLY- FOR BACKLIGHT CATHODE LED-
3 POWER SUPPLY+ FOR BACKLIGHT ANODE LED+
4 POWER SUPPLY+ FOR BACKLIGHT ANODE LED+
5 — NC
6 — NC
7 THE SIGNAL TO GENERATE VCOM M
8 RESET PIN RESET
9 CHIP SELECT CcsS
10 SERTAL CLOCK INPUT PIN. sCL
y SERTAL DATA INPUT PIN. THE DATA IS LATCHED AT THE RISING EDGE OF .
SCL
12 BO
13 B1
14 B2
15 DIGITAL DATA INPUT. B3
16 BO-B7 IS BLUE DATA B4
17 B5
18 B6
19 B7
20 GO
21 G1
2 G2
23 DIGITAL DATA INPUT. G3
2% GO-G7 IS GREEN DATA G4
25 G5
26 G6
27 G7
28 RO
29 R1
30 R2
31 DIGITAL DATA INPUT. R3
32 RO-R7 IS RED DATA R4
33 R5
34 R6
35 R7
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36 Horizontal Synchronous Signal HSYNC
37 Vertical Synchronous Signal VSYNC
38 Data Colck DOTCLK
39 ANALOG POWER AVDD
40 ANALOG POWER AVDD
41 DIGITAL POWER VDD
42 DIGITAL POWER VDD
43 NC
44 Vgoff Voltage VGL
45 Vgoff Voltage VGL
46 NC
47 Vgon Voltage VGH
48 NC
49 NC
50 VCOM VCOM
51 VCOM VCOM
52 Data enabling signal ENABLE
53 GROUND GND
54 ANALOG GROUND AVSS
T/P  PIN:
1 No Connect XL
2 No Connect YD
3 No Connect XR
4 No Connect YU
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6.APPLICATION CIRCUIT
X M
RESET RESET
cs cs
SCL SCL
MCU =% — ] Avm
VDD VDD
X—H VGL
X——H VGH
>¥——— VvCOM
GND GND
\— AVSS LCM
BO~B7 BO~B7
GO~G7 GO~G7
RGB RO~R7 RO~R7
HSYNC HSYNC
SYSTEMJsine VSUNE
DOTCLK DOTCLK
ENABLE ENABLE
LED- LED-
BL LED+ LED+
XL XL
YD YD
T /P XR XR
YU YU
7. BLOCK DIAGRAM
coMm1 comMo
320RGEB*240
CcOMe39 COM238
SEGO SEGS59
TFT DRIVER
BACKLIGHT T/FP
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8. TIMING
CHARACTERISTICS

First Transmission (Register)

CcSB f\

[« TCES TCEN |"

12234567 8 0101 1213 14 15 1617 18 19 20 21 22 23 24

SCL

telk sl tsh

sD| S PR .1.\..\:,. " BS RW 0 0" 0" |0* Tt 0" W 0" 0t

Second Transmission (Data)

TCEd |

123458678 910 11 12 13 14 15 1617 18 10 20 21 22 23 24
SCL

S0l ol I L L '1'\'«3' “rf RS\ AW ot - 'cyir
tds *‘ -
-

Mote: The example transmit “0x1284h" to register R28h.
SPID connected to VS5,

Figure 14. 12 SPIl interface timing diagram & transaction example
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Characteristics Symbaol Min Typ Max Unit
Serial Clock Frequency folk - - 20 MHz
Serial Clock Cycle Time tclk 50 - - ns
Clock Low Width tsl 25 - - ns
Clock High Width tsh 25 - - ns
Chip Select Setup Time foss 0 - - ns
Chip Select Hold Time tcsh 10 - - ns
Chip Select High Delay Time tosd 20 - - ns
Data Setup Time tds 5 - - ns
Data Hold Time tdh 10 - - ne

Table 14. 5 SPI timing
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E t'.ls',ls i i_ t'.ls',lh E
e i g
VSYNC % n /
i ] Ths‘ya i i ths'_.-h J
HSYNC \\ /
! - :
1 1 tl:l:uTC!.k 1 1 . 1
I (T ™ : : .
DOTCLK U o
; i > 1 0 ‘ : ;
i foke 10 texm ]
1 tds i i 1dh 1 l
. e
Pixel ] L \
data >< ’ x
Figure 14. 1 Pixel timing
- Min Typ Max B
Ch 1 ti Symbaol Unit
Aractenistics YMRO! ~Zabit | ebi | 246 | Ebii | 24bi | Ebit "
DOTCLK Frequency fDOTCLK - 6.5 19.5 10 30 MHz
DOTCLE Period tDOTCLE 100 33.3 154 51.3 - ns
Vertical Sync Setup Time Vsys 20 10 - ns
Vertical Sync Hold Time tvsyh 20 10 ns
Harizontal Sync Setup Time thsys 20 10 ns
Harizontal Sync Hold Time thsyh 20 10 ns
Phase difference of Sync Signal
Falling Edge thw 1 240 tDOTCLK
DOTCLE Low Period oKL 50 15 ns
DOTCLK High Period tCKH 50 15 ns
Data Setup Time tdls 12 10 ns
Data hold Time tidh 12 10 ns
Reset pulse width tRES 10 us

signal.

Mote: External clock source must be provided to DOTCLK pin of HX8238-A, The driver will not operate f absent of the cocking

Table 14. 1 Pixel timing
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9.RESET TIMING CHARACTERISTICS

9-1

POWER UP SEQUENCE:

Voo
Voo

Vo

RESE

SHUT

DOTCLK

HSYNC

VSYNC

Display
High
Voltage

DISPLAY

i[clk—shut }-",-" ff
: /7 1 st y 10ith
Tahut-led
/.n"
Tshut-on i
<> o
Figum 14. 10 Power up sequence
Characteristics Symbol Min Typ Max Units

VDDD / VDDIO on to falling edge of
SHUT fp-shut 1 us
DOTCLK tclk-shut 1 - clk
Falling edge of SHUT to LCD power on | tshut-lcd - 128 ms
Falling edge of SHUT to display start 10 frame
- 1 line: 408 clk
1 frame: 262 line LU 166 ms

-DOTCLK = 6.5MHz

MNeote: It is necessary to input DOTCLK before the falling edge of SHUT.
Display starts at 10th falling edge of VSTMNC after the falling edge of SHUT.

Table 14. 3 Power up sequence
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9-2
POWER DOWN SEQUENCE

Voo | Y
Voo | Taff-wdd

Vil =1ns

=lns  —=

RESB | \
SHUT /

f

DOTCLK , \
(‘(} 7 (}[}[} H[— /i _W[W[W 1 H[_l(__ﬁ
HESYNC '
- 1 st j"("r 2 nd
VSYNG | A
Tshut-offt i
Display 5 [
High | '\ .
Voltage !

DISPLAY OM <;:#:> OFF

Figure 14. 11 Power down sequence

Characteristics Symbaol Min Typ Max Uni
Rising edge of SHUT to display off 2 - - frame
- 1 line: 408 clk
- 1 frame: 262 line tshut-of 334 : : ms
- DOTCLK = B.5MHz
Input-signal-off to VDDD / VDDIO off toff-vdd 1 - us

Mote: DOTCLK must be maintained at lease 2 frames after the rising edge of SHUT.
Display become off at the 2nd falling edge of VSTNC after the falling edge of SHUT.
If RESET signal is necessary for power down, provide it after the 2-frames-cycle of the SHUT period.

Table 14. 4 Power down sequence
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10. ABSOLUTE MAXIMUM RATING
STANDARD VALUE
ITEM SYMBOL CONDITION UNIT
MIN TYP MAX
POWER SUPPLY FOR LOGIC VDD Ta=25C -0.3 — 40 \Y
POWER SUPPLY FOR LCD DRIVING VIN Ta=25C -0.3 — 4.0 vV
OPERATION TEMPERATURE TOPR -20 — 70 T
STORAGE TEMPERATURE TSTG -30 — 80 T
11. ELECTRICAL CHARACTERISTICS
STANDARD VALUE
ITEM SYMBOL CONDITIONS UNIT
MIN TYP MAX

power supply . VDD Ta= +25°C 18 - v
POWER SUPPLY FOR LCD DRIVING AVDD Ta=+25C 3.3 - Vv
INPUT VOLTAGE “H” LEVEL VIH — 0.8vVDD — VDD v
INPUT VOLTAGE “L”" LEVEL VIL — VSS — 0.2vDD v
OUTPUT VOLTAGE “H” LEVEL VOH IOH=-100uA 0.9vVDD — VDD Vv
OUTPUT VOLTAGE “L” LEVEL VOL [OH=100uA VSS — 0.1vDD \
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12. LED BACKLIGHT CHARACTERISTICS
12-1 POWER SUPPLY FOR LED BACKLIGHT
Al+) O——DFD S0 K(-)
12-2 ABSOLUTE MAXIMUN RATING
PARAMETER SYMBOL SPECIFICATIONS UNIT
POWER DISSIPATION PD 570 mW
OPERATION TEMPERATURE TOPR 20C ~+70C T
STORAGE TEMPERATURE TSTG -30C ~+80TC T
12-3 ELECTRICAL CHARACTERISTICS
LIGHT STANDARD VALUE
PARAMETER SYMBOL SOURCE CONDITIONS UNIT
MIN TYP | MAX
PARAMETER V WHITE 18.5 - V
If =15MA
LUMINOUS INTENSITY v WHITE 1800 | 2300 | 2800 | cd/m2
WHITE in/ /10
UNIFORMITY % (mi n(;ax) 80 | - - %
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13. OPTICAL CHARACTERISTICS
.. Specifications .
ltem Symbol Conditions Nin. | Typ. | Max, Unit MNote
Transmittance T% 7.5 % )
Contrast Ratio CR 150 | 250 ~- Al |9ﬂb S'dz data
are based on
Response Time Ig 15 1 20 = CMO's following
Te = = M _{condition—T6
Red Xg 0.610|0.640]0.670 NTSC: 60%
e TInOrmallangle 0.31410.344 |0.374 LC:5091
Greon —Xe o "9 [0.268 0.208 [0.328 Light - G light
Ch tici Ya 0.553|0.583]0.613 {Machine:BM5A)
romaticity - Xe 0.102(0.132 [0.162 Normal Polarizer
Ye 0.107 [0.137 | 0.167 e s 215
White X 0.282]0.312[0.342 “Simulation
! Yo 0.319|0.349[0.379 Data
Hor Oxs 45 Reference
Viewing ' Ox Center 45 de Onlyv”
Angle o | 0e CR=10 15 9 ‘
' Oy, 35
*MNote (1) Definition of Contrast Ratio (CR):

"MNote (2)

Response

The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L63/ L0

L63: Luminance of gray level 63

LO: Luminance of
CR=CR(10)

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

gray level 0

Definition of Response Time (Tg, Tg):

A

Grav Level 63

100%

90%

Optical

Grav Level 0

Grav Level 63

Tr

Tr

Time
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*Note(3) Definition of Viewing Angle
Normal
Ox =ty = 02
0x- = 902 X- 12 o'clock direction
Oy+ = 90¢
EEEEEEEE CF
End Seal

6 o'clock direction y-
Oy-= gpe

Measuring Stage

Test Pad

*MNote (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)

gl

Field of View = 22

Light Shield Room
500 mm

(Ambient Luminance < 2 lux)
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Note (5)
Horizontal dimension
0 L/4 L/2 3L/4 L
i i i
e | i |
S : | |
e B e s (S
.g Wi feroesan jp—— @--------i __________ (x)  test point
l'_\'i ! i ! X=1t05
S BW/4 1O O
E ! | ;
W e 1 | 1

Active area
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14. ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
[TEM SYMBOL CONDITIONS CRITERION
. . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE TOPR -20C ~707C
OPERATIONAL FUNCTION
NO DEFECT IN DISPLAYING AND
TORAGE TEMPERATURE TST -30°C ~+80°
STORAG v STG ¢ ¢ OPERATIONAL FUNCTION
HUMIDITY — WITHOUT CONDENSATION
15. RELIABILITY
18-1 RELIABILITY TEST
ITEM CONDITIONS CRITERION
OPERATING HIGH TEMPERTURE +70°C 72HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE - 20°C  72HRS OPERATIONAL FUNCTION
STORAGE HIGH TEMPERTURE +80°C 120HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE - 30°C  120HRS OPERATIONAL FUNCTION
HUMIDITY 40°C 90%RH 72HRS NO DEFECT IN DISPLAYING AND
OPERATIONAL FUNCTION
« Operating Time: thirty minutes exposure for
VIBRATION each direction (X,Y,2) NO DEFECT IN DISPLAYING AND
- Sweep Frequency: 10~55Hz (1 min) OPERATIONAL FUNCTION
« Amplitude: 1.5mm
THERMAL NO DEFECT IN DISPLAYING AND
-20°C (30mins) €<—>+70C (30mins) 10 cycles 0 ¢ S G
SHOCK OPERATIONAL FUNCTION
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16. THE STANDARD OF INSPECTION
16-1 Inspection items and specification for appearance (power off)
No. Item Criterion AQL
1 Dimension Dimension out of the specification 1.0
1. General crack
X Y 7
Not over A
7. il = K/8 area <T
ke
2. corner
e < X Y 7
b
>/ Not over A No
= K/8
area check
&
3. contact pad crack
2 Glass crack 2.50
L X Y Z
No
= K/8 = L/3
check
X
Z
4. Substrate protuberance and internal crack
X y X Y
r = K/8 = L/3
Transfer position crack: <L/5



















