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1. Introduction

1.1 Scope of application
This specification applies to the Negative type TFT transflective
dot matrix LCD module.
LCD specilication: Dots 240xRGBx320.
As Lo basic specilication ol the driver IC, refer to the 1C (1L19341 )
specification and datasheet.

1.2 Structure:
Double display structure:
TFT Module + FFPC +BL
262K FULL Dithering Color3. 5 inch TFT LCD size for main LCD;
One bare chip with gold bump (COG) TECH;

1.3 TFT features:
Structure: TI'T PANNEL+ICHTPC+BL;
Transllective Type 1.CD
240 dot—source and 320 dot—gale outputs;
White LED back light;

2. General specification

ITEM Standard value UNIT
LCD Type TFT Transflective -
Driver element a-Si TFT
Number of Dots 240% (RGB) %320 Dots
Pixel Arrangement RGB Vertical Stripe
Active Area 53.64x71.52 mm
Viewing Area (WxH) / mm
Viewing Direction 6 0 clock
Driver IC [1.19341
LCM Module Size (WAH#T) 64.0x85.0x3.0MAX mm
Approx. Weight TBD o
Back Light 6 White LEDS
Svstem interface RGB 18 bit+SPI
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3. Mechanical drawing
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4. ABSOLUTE MAXIMUM RATINGS
DRIVING TFT LCD PANEL

Item Symbol Min Max Unit
Supply voltage VSHD —0. 3 1.6 V
Driver Supply voltlage VGH-VGL 0.3 L33 ¥
Logic Supply voltage VDI —0. 3 4.6 v
Operating temperature Tie 20 70 °C
Storage temperature T, -30 ~80 o

5. ELECTRICAL CHARACTERISTICS

BACKLIGHT
Item Symbol Min Typ Max Unit REMARK
Forward Current L 20 mA
Forward voltage v 18 19, 2 21 vV With 6 LEDS
BL
Backlight Power .
wcklig 1‘ ower W, 390 600 -
Consumption
X 0.240 0. 300
CTE TF=20 mA
_ ¥ 0.240 0.300
I.TFE TIME 25000 HRS
TFT LCD PANEL
Item Symbol Min TYP Max Unit REMARK
Supply valtage VSHD 2.3 2.8 2:3 Y
Logic Supply voltage VD1 1. 65 2.8 ) ¥
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6.1 Signal AC Timing

(VSHD=2.5~3.2V,Ta=257C)
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Parameter Description Min Max Unit
tSYNCS VSYNC/HSYNC setup time 15 ns
tSYNCH VSYNC/HSYNC 15 ns
tENS ENAB 15 ns
tENH ENAB 15 ns
tPOS Data 15 ns
tPDH Data 15 ns
PWDH DCLK high-level period 15 ns
PWDL DCLK low-level period 15 ns
tCYCD DCLK cycle time 100 ns
trgbr , trgbf DCLK,HSYNC,VSYNC riseffall 15 ns
Table 6.1 RGB Interface Characteristics
E’SH e— tsyncs
WEYNC :}r A\
HSYNC T Vi
tens tenn
‘i WVid Vn-r(
EMAB MMV A% o
front o le PWDL [  v— PWDH
Wi T T Ve ViHR
DCLE TV Wy tcveo
‘ tFos tFon >
RIGE 'E &E Write Data :,'r': K

Fig.6-1 RGB Interface Timing

t=15ns

«— —>
- 70% 709
30% 30%

Fig.6-2 Input signal’s rise and fall times
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6.2 Recommend RGB Interface Timing
(VSHD=2.5~3.2V Ta=25C)
Parameter | Symbol Symbol Min Typ Max Unit
DCLK DCLK frequency fDCYC 5.64 10 MHz
DCLK period tDCYC 100 177.15 ns
Horizontal Thd 240
HSYNG 1horizontalline . Th . _ 310 .
Horizontal blank Thb 56 60 DCLK
Horizontal front porch Thip 2 10 16
Vertical display area Tvd 320
VSYNC Vsync period time T.v. 328
Vsync blank Tvb 2 A Line
Vsync Front porch Tvip 2 4
Tab.6-2 Recommend Input Timing (DCLK, HSYNC, VSYNC, ENAB)
i Tv .
«—— Tvhb ol Tvd 5
VSYNC |1, e« Tvfpp— |
e I I I B I S O A O S O S A N A A A
< Th
—— >=DCYC
HEYNE | «—— Thd — - 5icrC _—l—
ENAB < Thb - Thip—i,__lwove —
R . R XR)-<ROEBXR XX
G i XG XG -G X X&X XX
H
B i X8 XBE)--~B XBXB X XX

Fig.6-3 Recommend RGB Interface Timing

6.2 3-Wire 9-BIT Serial Interface
6.2.1 3-Wire 9-Bit data serial interface write mode
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Figure.6-4 3-Wire 9-Bit Serial Interface | Bus Protocol, Write to Register or Display RAM
Note: D/C =0, Transfer Command; D/C =1, Transfer Data.
6.2.2 3-Wire 9-Bit data serial interface read 1-byte mode

X ™ K s XDEXED
csx [
<. JTUTIIUIUrrur e T
ertacet | spI 0600060060 e e il o
o OEEEEEEEEE X
et {soc 20C DE = | I S

Figure. 6-5 3-Wire 9-Bit Serial Interface I/ll Bus Protocol, Read 1-Byte From Register
Note: D/C=0, Transfer Command; D/C=1, Transfer Data
6.2.3 3-Wire 9-Bit data serial interface read 3-byte mode

GXIX E G55 ¢ = LEXS)
csx |
S o I

et {501 (S EEEEEEEEEECEEE—E
=)

" RIS O OO0 0000
Intertace |l Mt
s00 (= EEC T EE

I
I

Command ¥ * Muti-bye >
Read Data Cutput

‘———— Durnmyy Clock Cycle

Figure. 6-6 3-Wire 9-Bit Serial Interface l/ll Bus Protocol, Read 3-Byte From Register
Note: D/C=0, Transfer Command; D/C=1, Transfer Data.
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6.2.4 3-Wire 9-Bit serial interface Timing
(VSHD=2.5~3.2V, Ta=25"C)
Parameter Symbol Conditions Min Max Unit | Remark
Serial Clock Cycle(Write) tscycw SCL 100 ns
SCL “H” pluse width(Write) tshw SCL 40 ns
SCL “L” pluse width{\Write) tslw SCL 40 ns
Data setup time(Write) tsds SDI 30 ns
Data hold time(Write} tsdh SDI 30 ns
Serial Clock Cycle(Read) tscycr SCL 150 ns
SCL “H" pluse width(Read) tshr SCL 60 ns
SCL “L” pluse width(Read) tsir SCL 60 ns
Access time tacc SDO(Read) 10 ns
Qutput disable time toh SDO(Read) 10 50 ns
CS “H” pluse width “tchw cs 140 | ns
CS-SCL time tcss CS(write) 60 ns
tesh CS(write) 65 ns
Tab.6-3 AC Characteristics of 3-Wire 9-Bit Serial Interface
| P
tCHW CHW
( " T-CSS oL TCSH J
CSX /
. tacvew tsovea » face
taiw toin
%/ SCL / \
% -+
LEYRYY toun
J b
. tang 1 tson g
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SDA (DIN) W i
(Host) 5
\ tuce LI R

Hi-Z

Driver

SDA (DQOUT)
(Driver)

Fig.6-7 AC Characteristics of 3-Wire 9-Bit Serial Interface timing
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6.3 Reset Timing

Parameter Symbol MIN TYP MAX Unit Remark
tRW 10 us

RESET 5 ms note 1
tRT 120 ms note 2

Tab.6-4 Reset input timing

Note1: When Reset applied during Sleep In Mode.
Note2: When Reset applied during Sleep Out Mode.

Shorter than Sus
RW

RESX
IRT

i Imitial condition
1 (Default for H/W reset)

Display Status Normal operation X Resetling >Z

Fig.6-8 Reset timing
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7. OPTICAL CHARACTERISTICS Ta=25<¢
SPECIFICATIONS
ITEM SYMBOL CONDITIONS UNIT NOTE
MIN. | TYP. |MAX
Brightness B 100 110 - Cd/w’
Contrast Ratio CR | 100 150 S =i
Response Time Tr+Tt | 35 ms
Red XK | - 0. 6241
‘ YR [ Viewing 0. 1?6'_8 ALl loft
CIE Green i(_[; normal angle = 8 .ja SidE s
G b9 :
Color are based on
cuo:df:"lte Blue | % | 0. 143 TIANMA® s
i | 0.119 product
White | X | 0.310 reference
Yy | 0. 320 only
Hor. P | 40 —
Viewing 9,\- Centor 45 “ o
Angle [Ver. |6, | CR-10 55 — 3
0,_ | 10
Uniformity | Un | 80 90 %

Note 1 : Definition of Viewing Angle® xand@ v:

Normal
ex:wzu“

12 o' dock direction
By+ = 00°
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Note 2: Definition of contrast ratio CR:
Brightness of non-selected dots (white)

Brightness of selected dots (black)

Note 3: Definition of response time (Twr, Tr)

Non-selected Non-selected
Selected state stata

state
L | i

90%

Brightness

10%

TR —J —TF= Time
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- The brightness test equipment setup
oomA Field=2° (As measuring "black” image, field=2" is the best testing condition)

50 cm

TFT-LCD Pane!

The center of the screen
Note 4 :
i i [
| i HiB
FanY Fih) P2 3,9
V7NN 1
? | H3 Active area
F 5. SO 1 OO 5 3
Ly Y 1 H
- H3
.. P o
L=ty
; H6
i r
;
L6 us | U3 _’ L6
> ———4
L )
= ] - Unit: mm
Active area
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8. Interface Pin Function

Table 2: Pin assignment

Pin Symhol Description
No.
1 GND Ground
3 YU TP YU
3 XR TP XR
4 YD TP YD
5 XL TP XL
6 GND Ground
7 N NO CONNECT
8 NC NO CONNECT
9 GND Ground
10 NC NO CONNECT
11 NC NO CONNECT
12 NC NO CONNECT
13 NC NO CONNECT
11 NC NO CONNECT
15 GND Ground
16 NC NO CONNECT
17 RESET Reset(Low active)
18 NC NO CONNECT
19 NC NO CONNECT
20 VSHD Analog Supply Voltage 2.8V
21 GND Ground
22 BO Blue data input(LSB)
ik B1 Blue data input
24 B2 Blue data input
22 B3 Blue data input
26 B4 Blue data input
27 B5 Blue data input{(MSB)
28 GND Ground
29 GO Green data input(LSB)
30 G1 Green data input
31 G2 Green data input
32 G3 Green data input
33 G4 Green data input
34 G5 Green data input(MSB)
35 GND Green data input
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36 RO Red data input{LSB)
37 Rl Green data input
38 R2 Green data input
39 3 Green data input
410 R4 Green data input
41 R5 Red data input{MSB)
42 GND Ground
13 VDD L Logic Supply Voliage 2.8V
44 NC NO CONNECT
15 GND Ground
46 DCLEK Pixel eclock signal in RGB mode
47 GND Ground
18 ENABLE Data enable
49 GND Ground
50 cs Chip select input(Low enable)
51 SDI Serial data input
52 NC NO CONNECT
53 SCL Serial interface clock input
54 VSYNC Vertical SYNC input
ho HSYNC Horizontal sync in RGB mode
56 KC NO CONNECT
5% NC NO CONNECT
58 LED- Power supply for LED(Low voltage)
59 LED+ Power supply for LED({High voltage)
60 GND Ground
Note:
1. The PIN connect is :AXK6I'60347YG.
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9. BLOCK DIAGRAM
Cl.
Driver IC:1LI9341 or Compatible

DE
HS Timing Controller
> with Memory
VS -
CLK =1 G320
»> =8
DO-D17 33
- Y1 r
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o —
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9 @ 24 1] @ 3
= =
H
= | vsSHD >
5 > Y720 =
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5 = @
Z | GND " s
2 »
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XL .
XR v TP
YU :
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