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1 Features

LCD 3.2 inch Amorphous-TFT-LCD (Thin Film Transistor Liquid Crystal Display)

for mobile-phone or handy electrical equipments.

(1) Construction: 3.2” a-Si color TFT-LCD, White LED Backlight and FPCB.

(2) Main LCD : 2.1 Amorphous-TFT 3.2 inch display, transmissive, Normally white

(3
(4
(5
(

~— N S S

type, 9 o’clock.

2.2 240(RGB)X320 dots Matrix,1/320 Duty.

2.3 Narrow-contact ledge technique.

2.4 Main LCD Driver IC: RM68050 equivalent.
2.5 262K: Red-6bit, Green-6bit, Blue-6bit (18-bit interface)

Low cross talk by frame rate modulation
Direct data display with display RAM
Partial display function: You can save power by limiting the display space.

6) Interface: MPU and RGB Interface. (Select by H/W Jumper). Default: MCU
Interface.
(7) SPI and Digital RGB 18-bit interface selectable.
IM3 | IM2 IM1 | IMO | MPU mode DB Pin in use Remark
PIN9 | JP2 PIN8 | PIN7
0 0 (2,3Short) | 1 0 80-16BIT DB[17:10],DBJ[8:1]
0 0 (2,3Short) | 1 1 80-8BIT DBJ[17:10]
1 0 (2,3Short) | 1 0 | 80-18BIT DB[17:0] MCU Interface.
1 0 (2,3Short) | 1 1 80-9BIT DBJ[17:9]]
0 1(1,2Short) | 0 ID SPI SDI ,SDO Must change JP2;

SPI, RGB Interface

* Others setting invalid
(8) Abundant command functions:

Area scroll function
Display direction switching function
Power saving function

Electric volume control function: you are able to program the temperature

compensation function.
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Mechanical specifications

Dimensions and weight

ltem Specifications Unit

Active Display Size 3.2 inch diagonal(81.28mm) mm
Outline Dimension 55.64 (H) x 77.3(V) mm

Main Pixel pitch 0.2025 (H) x 0.2025(V) mm
LCD Active area 48.6 (H) x 64.8 (V) mm
Number of Pixels 240(H)x320(V) pixels mm

*1. This specification is about External shape on shipment from AMPIRE.

3-1 Absolute max. ratings

3 Absolute max. ratings and environment

Ta=25°C GND=0V

Ta>+40°C - - -

with 40 °C 85%RH.

ltem Symbol Min. Max. Unit |Remarks
Power voltage VDD - GND -0.3 +3.3 \
Power voltage |LEDA-LEDK -0.5 +4.0 V | Parallel
Input voltage VIN -0.5 VDD Vv
3-2 Environment
ltem Specifications Remarks
Storage Max. +80°C Note 1:
temperature Min. -30°C Non-condensing
Operating Max. +70°C Note 1:
temperature Min. -10°C Non-condensing
Note 1 : Ta<+40°C - - - - Max.85%RH

- The max. humidity should not exceed the humidity
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4 Electrical specifications

4-1 Electrical characteristics of LCM
(Vbp=3.0V, Ta=25°C)

ltem Symbol| Conditons | MIN. | TYP. | MAX. | Unit
Isoﬂgggr Voo 2.6 2.8 3.3 Vv
LOW\-/IOel\t/:éénput Vie 0.3 02Vpp | V
cateniofvBD | oo | LEDOFF | - | o | - | mA
c%(r)rrésnli rgip EETD leo_on | Vieo=19.2V ] 19 20 mA

% 1. 1/320 duty.
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4-2 LED back light specification

ltem Symbol | Conditions | MIN. TYP. | MAX. Unit
Forward voltage Vi lf=15mA - (19) - Vv
Forward current l¢ V=19V - (15) (20) mA
Uniformity (with L/G) - l=15mA 70% - -
CIE X 0.265 0.30 0.335
T Y 0.275 0.31 0.345
Luminous color White
Chip connection 6 chip serial connection
Note: (value), value=estimate value.
Bare LED measure position:
-l A -
5/6 A LED K
- » /I/|
o L 2A ——
g <> 1/6A /'/l
A A A A
'O ONO %
[11]
= Z4
[11]
10 0 © 7
74
v
@ O,
v LED A
Light source
(MAIN LCD)
“1 Uniformity (LT): AP~ P9) _ 100> 80%
Max(P1~ P9)
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4.3 Touch Panel Electrical Specification

Parameter Condition Standard Value
, _ X Axis 200Q ~ 900Q
Terminal Resistance .
Y Axis 200Q ~ 900Q
Insulating Resistance DC 25V More than 20MQ
Linearity -- 1.5 %
Notes life by Pen Note a 100,000 times(min)
Input life by finger Note b 1,000,000 times (min)

Note A.

Hitting pad : Tip R8 mm Silicone rudder, & Tip R0.8 mm stylus pen(POM).
Load : 250 g.

Hitting speed : 2 times / sec.

Electric load : None.

Note B .

Hitting pad : Tip R0.8 mm stylus pen (POM).
Load : 250 .

Sliding speed : 150mm / sec.

Sliding length : 25mm.

Electric load : None.

Symbol Function
1 XL Touch Panel Left Signal in X Axis
2 YD Touch Panel Bottom Signal in Y Axis
3 XR Touch Panel Right Signal in X Axis
4 YU Touch Panel Top Signal in Y Axis
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5 Main LCD

5-1 Optical characteristics

(1/320 Duty in case except as specified elsewhere Ta = 25°C)

Item Symbol | Min. Std. Max. Unit Conditions
Contrast ratio CR 150 200 - -
Response | Rising Tr - 15 - ms
time Faling Tf - 35 -
White luminance i 160 cd/m2
(center of screen) 0=0°
Red Rx 0.54 0.59 0.63 =0°
Ry 0.30 0.34 0.38 Normal
Color Green Ox 0.29 0.33 0.37 viewing angle
chromaticity Gy 0.56 0.60 0.64
(CIE1931) Blue Bx 0.10 0.14 0.18
By 0.02 0.06 0.10
. Wx 0.26 0.30 0.34
White w1 027 | 031 | 035
oL (38.7)
Hor.
BrR (15)
Visual angle Degree CR>10
Or (62.7)
Ver.
Bb (62.2)
Note: (value), value=estimate value.
Date : 2010/07/01 AMPIRE CO., LTD. 8




NOTE 1: Optical characteris Rjng light
+— .
LCD module ﬂ — Brightness gauge
g BM-7 (Topcon)
<_
) Metal halide lamp
Glass fiber
LED:OFF, LIGHT:ON
LCD Optical Detector
C }
- > Brightness gauge
>E BM-7 (Topcon)
e
LED—~ |
LED:ON, LIGHT:OFF

NOTE 2: Response tome definition

i:::b:Z:ZIZ:Zf:::I:Z:f:f“::fﬁ::::::ﬁﬁ::fl
Nonselected

Nonselected
Condition * Condition
Brightne Selected
ghinese Condition
—
90%
100%
10%
R
tr td
Rise Time

Decay Time (fall time tf)
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NOTE 3: ¢ - 0 definition

o

©=0

NOTE 4: Contrast definition

SELECTED WAVE SELECTED WAVE

A A
NON-SELECTED WAVE

[
(=]
[=]
R

NON-SELECTED WAVE

BRIGHTNESS
BRIGHTNESS

Cr Cr

1
Vop VOLTAGE Vop VOLTAGE

(positive type) (negative type)
Contrast Ratio : Cr=A/B

NOTE 5: Visual angle direction priority

12:00

: 00

©
o
o
¢o
¢o
[0e]
¢o
w
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6 Block Diagram

Block diagram (Main LCD)

Display format: A-Si TFT transmissive, normally white type, 12 o’clock.
Display composition: 240 x RGB x 320 dots
LCD Driver: RM68050 or equivalent.
G320
i

|

I

I

I

I

I

I

:

: 3.2" TFT LCD Panel
I

! 240(RGB)X320 pixels
I

I

I

* LED B/L

| Driving Circuit |

Power Supply Circuit R68050 ¥ Y ¥ Y Y Y
Gate Driver Circuit |

thr il Tt

Vci VSSD, Resister
VPP \sep2,
VSSA
PD0~17
/CS, SDI, VSYNC, /RESET LED_A LED_K

/WR, SDO, HSYNC,
/RD, SCL DOTCLK,
RS ENABLE
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7 Interface specifications

Connecter pitch:0.3mm
Recommend Connecter: JAE FF0245S

Pin No.| Terminal Functions
1 VSS Ground pins.
2 XL Touch Panel Left Side.
3 XR Touch Panel Right Side.
4 YD Touch Panel Down Side.
5 YU Touch Panel Up Side.
6 VSS Ground pins.
7 IMO/ID IM3 | IM1 | IMO/ID MPU-Interface Mode DB Pin in use
0 1 0 i80-system 16-bit interface DB[17:10], DB[8:1]; (JP1 2-3short)
8 IM1 0 1 1 i80-system 8-bit interface DB[17:10]; (JP1 2-3short)
1 1 0 i80-system 18-bit interface DBI[17:0]; (JP1 2-3short)
9 IM3 1 1 1 i80-system 9-bit interface DB[17:9]; (JP1 2-3short)
0 0 ID Serial Peripheral Interface SDI, SDO; (JP1 1-2short)
10 SDO Serial bus interface data output pin.
11 NC No Connection.
12 SDI Serial bus interface data input pin.
18-bit bidirectional bus
13-30 | D17-D0 | ¢ nect to VSS when the serial interface is selected.
Chip selection pin.
31 ICS The “L” level enables inputting commands and reading /writing
data.
Switching to “L” initializes internally.
32 /RESET Must be reset after the power is supplied.
33 RS Command/display Data Selection.
34 WR/SCL | Write enable signal/Serial bus interface clock input pin.
35 /IRD Read enable signal.
36 VSYNC | Frame synchronizing signal in RGB I/F mode. (JP1 1-2short)
37 HSYNC | Frame synchronizing signal in RGB I/F mode. (JP1 1-2short)
38 DOTCLK | Dot clock signal in RGB I/F mode. (JP1 1-2short)
39 ENABLE | A data ENABLE signal in RGB I/F mode. (JP1 1-2short)
40 VCC N
21 VCC Power supply for Step-up circuit. (VCI=2.5~3.3V).
42 VSS Ground pins.
43 LED K Power supply for LED (Cathode).
44 LED A Power supply for LED (Anode).
45 VSS Ground pins.
7-1 80-system 18-bit interface
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Instruction write

_— pB|oe|[pB|[pDB[pB|DB|[DBE[DB|DBE|[DB|DE|[DB | DB [DB [ DB | DB | DB | DB
U 17|16 | 15|14 |13 |12 |11 |10 | 9| 8| 7|6 |5)| 4] 3 1| o0
Y Y Y Y Y Y Y ¥ i Y Y Y Y VY ¥ Y i
s B[w[wB][B][B]B]B]IIB B[ ][B[EB][B[EB]B][IB
15 |14 |13 |12 |11 | 10| 9 | 8 7165 |4a|3]2 0
Instruction code
Instruction read
B[ [wB][B][B]B]B]IIB B[ [w][B][B][B]B]IIB
Readdata | 45 | 14 |13 |12 |11 | 10| o | 8 7|6 |s5|a]|3]|2 0
Y Y Y Y Y Y Y Y Y Y Y Y Y Y ¥ \ A |
— pB|oB|[oB|[oB|oB|DB|DB|DB|DB|DB|DB|DB|[DB|DB| DB | DB | DB | DB
utpu 17|16 |15 |14 |13 |12 |11 10| 9| 8|7 |6]| 5] 4] 3 1] 0
RAM data read
GRAM e
A 5| R4 |R3|R2|R1|RO|G5|Ga|G3|G2|G1|Go|B5|B4|B3|[B2]|8B1][BO
Y Y Y Y Y Y Y ¥ Y Y Y Y Y Y VY VY V¥
W RDO|[RD|[RDJRD|[RD[RD[RO[RD[RD[RD[RD[RDJRD[RD[RD[RD[RD[RD
(171 | [(16] | (151 ) (141 | (13) | (12] | (1] | [10] | (9] | (8] | [71 | (6] | [5) | [4] | (3] | [2] | [1] | [0]
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YUY
Output oB|oe|oB[oe[pB[oe|[pB|oB|[DB[DB|[DB[DB [ DB [ DB [ DB | DB | DB | DB
pins 1716|1514 |13 12|11 |10 9|8 | 7|6 |5|4]|3]2]|1]o0
7-2 80-system 16-bit interface
Date : 2010/07/01 AMPIRE CO., LTD. 13




Instruction write

i DBE|DB|DB|DB|DB|DB|DB|DB DB |DB|DB|DB|DB|DB|DB|DB
Py 17|16 1514|1312 |11 |10 8| 7|6 |5|a|3]| 2|1
: B ®B|[B[IB]IB]IB]IB B[l |m1B|IB|B|]IB]IIB]|IB
ahaan |1s|14 13|12|11[10‘9[a ‘?‘6‘5‘4|3|2|1|0|
Instruction code
Instruction read
B|1B|B|B|IB|IIB]|IB]|IB B|1B|B|B|IB|IB]|IB]|IB
Read cata |15|14 13|12|11|10|9|a| |7‘6‘5‘4 3| 2 1|0I |
p— DB |oB | DB | DB | DB | DB | DB | DB DB | DB | DB | DB | DB | DB | DB | DB
P 17|16 1514 |13 ] 12|11 |10 8| 7|6 |5|af3]|2]1
Note: Data cannot be transferred in twice
in read operation via 16-bit interface
RAM data write (single transfer mode: TRIREG = 0)
b DB|DB|DB| DB | DB | DB | DB | DB DB |DB|DB|DB|DB|DB|DB|DB
P 17 |16 |15 | 14 | 13 | 12 | 11 | 10 8| 7|6 |5 |a|3|2]1
Y Y \ Y Yy Y v v L
SR Rs R4 |R3 | R2 | R1| Ro|G5|ce|c3|62]|a1|co|Bs|BafBafB2]B1]R0
write data

1 pixel

RAM data write (2 transfer mode: TRIREG = 1, DFM = 0)

Note: Normal display in 65,536 colors

First transfer

2nd transfer

Input

De |De |DB (DB |DB DB (DB |DE | DB |DB (DB | DB | DB | DB | DB | DB
6

17 | 16

15

14 (13|12 |11 | 10| 8 T

DB | DB
17 | 16

5 4 3 2 1

HHHHHHHHH

GRAM
write data

|E1Tl|[16]|[15] [14] {131‘[121‘[111|[101 o | @&

WDWD

WD
[5]

WD
(4]

WD

6] [3] [1] 0]

LI

—

RGB
assignment

|R5|R4|R3|R2|R1IRO|GS|G4|GEI|GZ‘G1‘GUIBS

1 | oo

1 pixel

RAM data write (2 transfer mode: TRIREG =1, DFM = 1)

Note: Normal display in 262,144 colors

1st transfer

Second transfer

| t DB |DB |DB (DB |DB |DB|DB | DB |DE (DB |DB |DB (DB |DE | DB | DB | DB | DB
npy 2|1 |17 |1.8|15| 14|13 6| 5|4 |3]|2]n1
GRAM WD wo WD
write data [17] [1 6] [T 5] [1 4] [1 3] [1 2] [1 11 [1 O] [9] [5] [5] 15] [4] [3] [1] [0]
Y Y
RGE. R5 | R |R3 | R2 | R1 [ RO | G5 | 4| c3|ca|ci|co|es|B4|BalB2]|B1]E0
assignment

1 pixel Note: Normal display in 262,144 colors
RAM data read (single transfer: TRIREG = 0)
GRAM
data R5 |R4 | R3| R2 | R1 | RO | G5 | G4 | G3 | G2 |G1| G0 |BS5|B4 | B3| B2| B1| B0
Y Y Y Y Y Y Y Y Y A Y Y Y / Y Y Y Y
Read'daia RD |RD |RD |RD |RD |RD | RD |RD (RD | RD | RD | RD [RD | RD | RD | RD | RD | RD
(171 | (161 | [15) | [14] | (131 | (2] | [11] | (101 | (9] | (8] [ [7]1 [ (€] | [S] | [4] | [31 | [2] | [1] | [O]
Y Y \ 4 Y Y /// Y Y vy Y Y Y Y Y
Qutput DB (DB |DB | DB | DB | DB | DB | DB DE |DB |DB |DB | DB | DB | DB | DB
pins 17 | 16 | 15 | 14 | 13 [ 12 | 11 | 10 8 7 <] 5 4 3 2 1

7-3

80-system 9-bit interface

Note: Data cannot be transferred in twice

in read operation via 16-bit interface
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Instruction write

First transfer Second transfer
— DBE|DB|DB |DB|DB|DB |DB|DB |DB| DB (DB | DB |DB | DB | DB | DB | DB | DB
P g i 16 15 14 13 12 1M 10 9 17 16 15 14 13 12 1 10 9
Y A Y A Y Y \i Y l Y Y Y \ \ Y \ i Y l
. 1B IB 1B 1B 1B B IB 1B 1B 1B 1B 1B 1B B 1B 1B
Instruction 15|14 |13 12|11 | 10| 9 | 8 716|543l 2]1]o0
Instruction code
Device code read
B|(IB|IB|IB|]IB|IB|IB|IB B | B|IB|IB|]IB]IB]|IB]|IB
Read data 1514131211 ]10] 9| 8 7|65 |4aflal2]1]0
Y \ Y Y A\ Y A\ A Y \ Y Y A\ \J A\ Y
i First transfer Second transfer
P DB (DB |DB |CB | DB |DB |DB |DB (DB | DB |DB | DB |DB | DB | DB | DB | DB | DB
17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9
RAM data write
First transfer Second transfer
jies DB |DB (DB |DB |DB (DB | DB |DB (DB | DB | DB | DB | DB | DB | DB DB | DB
P 17 | 16 15 14 13 12 1 10 9 17 16 15 14 | 13 12 10 9
A\ A \i Y Y Y Y Y Y Y \4 Y Y Y Y A Y
GF,QAM R5 |R4 | RA| R2 | R1 | RO | G5 | G4 | G3 | G2 | G1 | GO | B5 | B4 | B3 B1 BO
write data
1 pixel Note: Normal display in 262,144 colors
RAM data read
GRAM Rs | R4 [ R3 [ R2 [ R1 | RO
data 4 G5 | G4 |G3 | G2 |G1 | GO |B5| B4 | B3 B1 BO
A\ Y \ i Y Y Y Y A\ Y A Y JF A\ Y \ \ A\
Read data RD |RD|RD |RD|RD |RD |RD | RD |RD | RD | RD | RD | RD | RD | RD RD | RD
[17] [ [16] [ (18] | (4] | (13] | (121 ) (] [ [1o] | [o] | [8] | [7] | [6] | [] | [4] | [3] 1] | [0]
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Output First transfer Second transfer
pins DB |DB (DB |DB|DB (DB |DB |DEB |DB |DB (DB |DB (DB | DB | DB | DB | DB | DB
i7 16 15 14 13 12 11 10 9 . 16 15 14 13 12 10 9
7-4 80-system 8-bit interface
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Instruction write

First transfer Second transfer
Input DB |DB (DB | DB | DB | DB | DB | DB DB |DB (DB | DB | DB | DB | DB | DB
P 17 16 15 14 13 12 1 10 17 16 15 14 13 12 11 10
Y Y Y Y Y Y Y \ A\ A Y A\ Y Y A\ \
Instruction B 1B 1B B 1B 1B B 1B 1B 1B B 1B 1B 1B 1B 1B
15 14 13 12 11 10 9 8 7 5] 5 4 3 2 1 0
Instruction code
Device code read
B 1B 1B B 1B 1B B 1B 1B 1B B 1B 1B 1B 1B 1B
Resdias 15|14 (13| 12|11|10] 9| s 716 |5 |al3|z2]1]o0
Y Y Y Y Y Y Y % Y Y Y VY VY f Y v
Outout First transfer Second transfer
P DB |DB (DB | DB |DB | DB | DB | DB DB |OB (DB |DB | DB | DB | DB | DB
17 16 15 14 13 12 11 10 17 16 15 14 13 12 11 10
RAM data write (2-transfer mode: TRIREG = 0)
First transfer Second transfer
Inout DB |DB (DB | DB | DB | DB | DB | DB DB (DB | DB | DB | DB | DB | DB | DB
P 17 | 186 15 | 14 13 12 11 10 17 16 | 15 14 | 13 12 11 10
¥ VvV VY VY VvV ¥ \\ Y Y Y Y ¥V ¥ Y VvV ¥
GRAM R5 | R4 | R3 | R2 | R1 RO | G5 | G4 | G3 | G2 | G1 | GO | B5 | B4 | B3 | B2 | Bi BO
write data
1 pixel MNote: Normal display in 65,536 colors
RAM data write (3-transfer mode: TRIREG = 1, DFM = 0)
1st transfer Second transfer Third transfer
Inout DB |DB (DB | DB |DB |DB|DB (DB |DB |DB |DB | DB (DB | DB | OB | DB | DB | DB
P 11 10 |17 |16 |15 | 14 | 13 [ 12 | 11 10 |17 |16 | 15 | 14 | 13 | 12 | 11 10
Y Y Y Y Y / Y Y Y \d / \ Y Y Y Y Y Y
GRAM R5 | R4 | R3 [R2 | R1|Ro |5 |Ga|ca3|a2|61|co|B5|Ba|B3|B2]B1[BO
write data
1 pixel Note: Normal display in 242,144 colors
RAM data write (3-transfer mode: TRIREG =1, DFM = 1)
First transfer Second transfer Third transfer
it peE|DB|(DB|DEB|DB|DB | DB |DB (DB (DB |DB | DB | DB | DB | DB | DB | DB | DB
P 17 16 15 14 13 12 17 16 15 14 13 12 17 16 15 14 13 12
) S R B AR ) Y Y Y Y Y Y Y Y Y Y VY VY
BRAM Rs | R4 |R3 | R2 | R1 [ RO | G5 | G4 |63 | G2 |61 |co|B5|B4|B3|B2|B1 |80
write data
1 pixel Note: Normal display in 242,144 colors

7-5 Serial Peripheral interface (SPI)
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The system interface of RM68050 also includes the Serial Peripheral Interface (SPI). In SPI mode
(JP2 1,2 short on FPC), /CS, SCL, SDI and SDO are used to transfer data between MCU and
RM68050. IMO/ID pin served as the ID pin. Figure 7-9 illustrates the detail timing while using SPI.
Be aware that the unused pins such as DB17-0 pins must be fixed at either IOVCC or GND level.

cs |‘ !
(input)

Transfer Start Transfer end

sDI 0 /1
(input)
Device ID code ‘ RS | RW ‘
L Il

(output)

= LFULFLFLFLALALFLFLFLALALFLRLFLFLALELFLFLALALALS
(input)

" InDENnoO0n00 0 ennn e
L |

Figure 7-9
Start Byte Format
Transferred bits S 1 l 2 l 3 I 4 | 5 l 6 7 8
Start byte format Transfer start Device ID code RS R/W
0 | 1 | 1 | 1 | 0 | D
Note 1) ID bit is selected by setting the IM0/ID pin.
RS R/W Function
0 0 Set an index register
0 1 Read a status
1 0 Write an instruction or RAM data
1 1 Read an instruction or RAM data

The instruction and GRAM accessing format o Serial Peripheral interface are shown in Figure 7-10

Date : 2010/07/01 AMPIRE CO., LTD. 17




and Figure 7-11 respectively.
Instruction
I
14 Transfet 2™ Transfor
p|o|o|b|lo|lp|[D|D p|lb|loflop|po|lpo|D|D
15|14 |13[12|11|10]| 9| 8 7|6ls|4|3|l2|1]0
YY VY VY Y VY VY Y Y Y YYY Y VY Y
cB|cB|cB|cB|cB|cB|CcB|CB ce|ce|cB|cB|cB|CcB|CB|CB
1514131211 ]|10] 94| 8 7|6 |85]|af3]l2]1]0
Figure 7-10
RAM Accessing
’ 14 Trarsfer | ¥ Transfer
D D D D D D D o D s} o|D 5] (o] D D
|15[14 13|12‘1I 10‘9‘3‘ ‘?‘6|5|4‘3|2|1‘0‘
YYyYvevyy *\\q\ Y Y YYY YVYVY *
R R R R R R G|G|G|G |G |G B B B B B| B
5 4 3 2 1 0 5 4 3 2 1 [1] 5 4 3 2 1 0

Figure 7-11

When read operation is desired In SPI mode, valid data are read out as the RM68050 reads out the

6th byte data from the internal GRAM. The RAM data transfer in SPI mode, in SPI mode with status

read are illustrated in Figure 7-12,, respectively.

Clock synchronization serial data transfer (basic mode)

T

END|

BW O W W B ™A n BN

ty i (fa

i

Clock synchronization serial consecutive data transfer

T A T UL WA

| Instruction | Instruction
upper 8 bits | | Lower 8 bits

is §8 4o

Instruction
Lower 8 bits

Instruction
upper 8 bits

RAM resd data transfer
\

‘ Start hyte

cs

s

i 18 1

Start byte
RS=1
Riw=]

f I UL LA AL TAAARS M

ig

dummy
read 4

dummy
read 5

dummy
read 3

dummy
read 2

dummy
ead 1

Start byte ‘

RAM read
upper byte

RAM read
lower byte

Status / register read transmission

1203 4 5 5 7. 8 9 WON 121 KIS KIS N ANN N

ey

f8 i85 {o

Register 1
lower 8 bit

Register 1
upper & bit

Figure 7-12

i1

7-6 RGB Interface

Date : 2010/07/01 AMPIRE CO., LTD.
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AM-240320LDTNQW-00H also includes external (RGB) interface for displaying moving picture.
External interface can be set by RIM1-0 bit. Table 7-1summarized the corresponding types of RGB
interface with RIM1-0 setting.

RIM1 | RIMO | RGB Interface DB Pin

0 0 18-bit RGB interface | DB17-0
16-bit RGB interface | DB17-10, 8-1
6-bit RGB interface DB17-12
Setting disabled

Table 7-1

a |l= |lo
= |l |-

RGB interface cab access RM68050 by VSYNC, HSYNC, ENABLE, DOTCLK and DB17-0 signals,
where VSYNC is used for frame synchronization; HSYNC is used for line synchronization and
ENABLE is served as the valid data synchronized signals. The RGB interface can be rewriting
minimum necessary data to the GRAM area which need to be overwritten with use of window
address function and high-speed write mode. It is necessary for RGB interface to set front and back
porch periods after and before a display period, respectively. Figure 7-13 illustrates the general
timing for RGB interface. There are some constrain while using RGB interface. The following
summarized the conditions

(a) Partial display/ scroll function / interlace and graphics operation function are not available for
RGB interface.

(b) In RGB interface VSYNC, HSYNC, and DOTCLK signals must be input through a display
operation period.

(c) The setting of the NO1-0 bits, STD1-0 bits and EQ1-0 bits are based on DOTCLK in RGB
interface mode. In 6-bit RGB interface mode, it takes 3 DOTCLK inputs to transfer one pixel. Be
aware data transfer in units of 3 DOTCLK inputs in 6-bit RGB interface mode is necessary. Set the
cycle of each signal in 6-bit interface mode (VSYNC, HSYNC ENABLE, DB17-0) to input 3x clock to
complete data transfer in units of pixels.

(d) In RGB interface mode, the front porch period continues until the next VSYNC input is detected
after drawing one frame.

(e) In RGB interface mode, a GRAM address (DB17-0) is set in the address counter every frame on
the falling edge of VSYNC.

Date : 2010/07/01 AMPIRE CO., LTD. 19
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DOTCLK
ENABLE
DB17-0
Figure 7-13

RGB interface includes ENABLE signal served as valid data synchronized signals. Moreover, the
active level for ENABLE can be set by EPL. The EPL bit inverts the polarity of ENABLE signal.
Table 7-2 summarized the setting of EPL and ENABLE active level for GRAM accessing. Setting
both EPL and ENABLE bits to automatically update RAM address in the AC is necessary while

writing data to the GRAM.

EPL ENABLE RAM Write RAM Address
0 0 Enabled Updated
0 1 Disenabled Retained
1 0 Disenabled Retained
1 1 Enabled Updated
Table 7-2
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RM68050 can support 18-bit, 16-bit and 6-bit RGB interface. The detail timing diagram for 18-bit,
16-bit and 6-bit RGB interface are shown in Figure7-14 and Figure 7-15respectively.

- 1 frame :
- Bazk gk F.c--i!m\:h i
-~ : ; 1\ i i
VSYNC | [ N L
H3YNC |
soreue T |

ENABLE w
DB17-C m \ \\ W

P VPeriod 1k
VSYNC | —
- 1k _
HPeriog =1 CLK
HEYNG |
1 elock
DOTCLK —
_ EPerioc - HPeriod _
ENABLE | _
DB17-C
Valid data
Figure 7-14
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HSYNG : i
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DOTCLK | . [
H i H
ENABLE — \
DBA7-12 VXX : T~ { JRAX
: \!
]
i
H
» YPerioc -1k
VEYNC
1+
HPeloc -30LK
HEYNE
1 dhck
—=
DOTCLK | i Jr
EFarioc  -HPerioc
EMNAEBLE = '
FGERGARGH EZBEGAE
LB17-1Z 199
yalid data
Figure 7-15

Date : 2010/07/01

AMPIRE CO., LTD.

22




The RGB interface also has the window address function to transfer only minimum necessary data
on the moving picture GRAM area, which can lower the power consumption and still can use
system interface to rewrite data in still picture RAM area while displaying a moving picture. Setting
RM = 0 while in RGB interface mode can make GRAM access through the system interface. When
RGB interface accessing GRAM is desired, wait for one read/write bus cycle following by RM = 1
setting. Figure 7-16 illustrates the timing diagram when displaying a moving picture through the

RGB interface and rewriting data in the still picture GRAM area through the system interface.

Updaling a frame Updaling a frame
-
] i i i i i
EMABLE ‘ |
e A AN e e o
..........
DE17-L
l:‘ } /
SetlR ¢ /
e / | /
Set sat Updata display data in set
set set f 3 sat set
; R o I || etherthan the moving . IR
Systern inlerface o |R22 RM=C || AD15D || o Ras piciure area Rbd=" || AD154 | |3, Rop
-l |- il |-
i - d Lol
Maoving picture Still picture Waving picture

Figure 7-16

* 6-bit RGB interface

RAM accessing format and data transmission synchronization of 6-bit RGB interface are shown in

Figure 7-17 and Figure 7-18, respectively.

FLAM data write

“ Transter i 3 Transter

G XYY Y Y YYVYYYYVYVYYYYYY
writo  |Rs |Re [R3 [R2 |RY |0 [Gs |64 |Ga |62 |Gt [Go [Bs |84 |ea |82 (81 B0
3

One Piasl 752 144 cmiors e vkt 0 -0 sl iniince

Figure 7-176

VEYNC 41—1—
ENABLE 4,—\—
eore | [ MLMUMMU U Uy

Figure 7-18

Date : 2010/07/01 AMPIRE CO., LTD. 23



* 16-bit RGB interface

RAM accessing format of 16-bit RGB interface are shown in Figure 7-19.

RAM Gakta wrild
- {mlnalbﬁ mlbﬁl lmluuluulualmloumluaJmlmluﬂl
17 16 15 14 13 i1 10 9 B r 6 5 4 3 b 4 1
- e ' 4 + . 4
¥ v v Y i ¥ v - i v v v w w v v v v
b [R&Im]RalnzImIm)[(.ﬁlmlmEGaIc.'X&ﬂﬁslm]sﬂmlm ]B':-w
W 05158 ouiory awlabie

Figure 7-19
* 18-bit RGB interface

RAM accessing format of 18-bit RGB interface are shown in Figure 8-21.

RAM data Wit
oB [os [bs [oe (o
19 |19 13 |12 1

AT

¥
Wit (% (o li.u.[;.;[mlm B JRQ I-:.a
Gw - o . i 1 |

o6 |oa [oe [pe [os [oe DB [pg |08 |
0|6 A

e[l Bl el
v l v l YYVYVYY v_l‘
G4 |GY |G2 |G |GO |BS (B4 E.‘\}H} B1 @0

M A ko svalaie = Y8 b RCD sdeetec e

D& | D&
4 |3

Orey pimed

Figure 7-20
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7-7

Instruction List

Main LCD Driver IC:RM68050

| Registers Name rRwlrs] | D15 | D1 | 013 | D1z | on oo | os | oe o7 o6 o5 D4 D3 o2 | o1 0o
index Register w o > = 7| bs | s 04 03 o2 | o1 | oo
Driver Code Read RO | 1 1 0 0 1 0 0 1 1 0 0 1 0 0 1 0 1
Driver Output Contral 1 Tk o 0 0 0 0 M 0 s5 0 0 0 o 0 o 0 0
LCD Driving Control w1 0 0 0 0 0 0 BIC ) 0 0 0 o 0 0 0 0
Entry Mode w1 i |oem | o | eer 0 0 0 0 ORS 0 1| uoe AM 0 0 0
16 bits data format control w1 o 0 0 0 3 0 0 ) 0 o o o o o_| err1 | epro
Disgiay Control 1 W 0 0__|PToE1 | PTDED 0 0 0 |easee]| o o | con | DrE cL 0 D1 0o
Disgtay Control 2 w1 0 0 0 0 FP3 | FPz | FP1_| FPO 0 0 0 0 ses | ez | Bet | BRo
Dispiay Control 3 W o 0 0 o 0 o |e1st | PpTso 0 o | Pre1 | PTeo | isca | isc2 | isc1 | isco
Disgéay Control 4 w1 0 0 0 0 0 0 0 0 0 0 0 0 |rmamkoe| Fmiz | Emin | Fmio

lay I
gon| 68 DspyInerface Comrel |y | 4 o |encz|enci [enco | o 0 o | &m 0 o | om | omo 0 o | vt | mivo
|oon] Frame Maker Position w1 o 0 0 0 0 0 o | rmre | FmP7 | FmPe | FmPs | FMPs | FMP3 | FMP2 | FMP1 | EmPO
RGB Display Interface Centrol
oFh| i w1 0 0 0 o 0 0 0 0 0 0 0 vsPL | HsPL 0 EPL | DPL
10h | Power Control 1 w4 0 0 o | sap 0 BT2 | BT1 | BT0 | APE | aP2 | aP1 | aro 0 o | sie | s
11 | Power Control 2 Tk o 0 0 0 0 pciz | poil | pcio 0 Dpcoz | ocoi | pcuo 0 vcz | ve1 | woo
12h | Power Control 3 w1 o 0 0 0 o 0 0 o | wvore | o o o VRH3 | VRH2 | VRH1 | VRHO
130 | Power Control 4 w1 0 0 o |wvova | vova | vovz | vovi | vDvo 0 0 0 o 0 0 0 0
|20n | Horizontal GRAM Address Set | W [ 1 0 o 0 0 0 0 0 0 AD7T | aDs | ADs | ADs ADs | Apz2 | AD1 | apo
21h | Vertical GRAM Address Set | W | 1 o o o 0 o o D | AD16 | AD15 | AD14 | AD13 | AD12 | AD11 | AD10 | ADa | apa
22n | Write Data to GRAM w | 1| | RAMwiite data (WD17-0) / read data (RD17-0) bits are transferred via different data bus lines accerding 1o the selected interfaces.
29h | Power Control 7 w1 o 0 0 0 0 ) ) ) 0 0 | vcms | vems | vems | vewmz | vemr | vewmo
28h | Frame Rate and Color Control | W | 1 o 0 0 0 0 0 0 0 0 0 ) 0 FRS[3] | FRs[2) | FRs[1] | FRS0)
|30n | Gamma Cantrol 1 Wl L1} [1] L1} 1] 0 KP1[2] | KP1[1) | KP1[0) Q 0 1] 1] [1] KPO[2] | KPO[1) | KPO[D]
31h | Gamma Control 2 w1 0 o o 0 0 | keaz [ keap) [kPag | o o o 0 0 | kp2p2) | kP2() | Ke2po)
32h | Gamma Centrol 3 W 0 0 0 0 0 | wesiz) | kesiy [ kes | o 0 0 0 0 | kpajz) | keap) | keajo)
35n | Gamma Control 4 w1 o o o o o |reuz | reyn [ reg | o o o 0 o | reoiz) | Reopt) | meojo]
36h | Gamma Control § w1 o o o |veeia)| vepi |verip[veri[veeio| o o ) 0| vreojg) |vRPopz)|vreojt) | vapojo) |
37h | Gamma Centrol & w1 0 0 0 0 o | wuiz [k (et | o 0 0 0 0 | knop) | knopt) | kevojo)
38h | Gamma Control 7 W1 0 0 ] o [ KN3[2] | KN3[1] | KN3[O] ] Q '] o 0 KN2[2] | KN2[1] | KNZ2
39h | Gamma Control & w1 0 0 0 0 0 | ks | ks [ wnsio | o 0 o 0 0 | knag] | kNap) | Kevago)
3ch| Gamma Centrol @ wli 0 0 0 0 o ez (e [enum] o 0 0 0 0 | rnoj2) | mnopi) | Rivojo)
No. | Registers Mame Rw|Rs D15 | D14 | o3 | oz | i D0 | D9 s | o7 DB DS D4 D3 pz | D1 DO
300] Gamma Control 10 w1 0 0 o [vanis] vanips) [vanipeg|venp [veniggl] o 0 0 oI venop [venojz)|vanoi)| venoio)
:::l:""‘a' ARMEGH Start w1 0 0 0 0 0 0 0 0 | Hsa7 | Hsas | Hsas | Hsas | Hsaz | Hsa2 | Hsar | Hsao
Hi 1] nd
sin (e emlen E w1 ) o 0 o 0 0 o o | Hear | veas | mess | veas | HEAs | Heaz | HEAY | HEAO
Vertical Address Start Postion | W | 1 ) 0 0 0 0 ) 0 |vsas | vsar |wvsas | vsas | wvsas | vsas | vsaz | vsal | vsao
Vertical Address End Position | W | 1 0 0 0 0 0 0 o |veas | vear | veas | veas | veas | veas | veaz | vear | veao
Driver Qutput Control 2 w1 65 | o | ms | w4 | w3 | w2 | w1 | N 0 0| scws | schs | scna | schz | scNi | scho
Base Image Display Contrel | W | 1 0 0 0 0 0 0 o 0 0 0 0 o 0 NDL | VLE | REV
X
5P Read/Write Control w1 1] (1] 1] 1] o o 0 4] o 1] 0 0 ] 1] 0 o
(0}
Vertical Scroll Control w1 0 o 0 0 0 0 0 vie | wiz | wie | wis | vis via | w2 | wvii | wio
Partial Image 1 Display Position | W | 1 0 ] a 1] a 1] 1] PTOPOS | PTOPOT |PTDPOE| PTOPOS | PTOPO4 | PTOPO3 |PTORO2 [FTDPO1 [ PTDPOO
P:r:m' e e (Sat w1 0 0 0 0 0 0 0 |Prsacs| Prsaoy |PTsacs|PTsacs | PTSass | PTSA03 |PTsAZ [PTSA01 | PTSACO
Partial Image 1 Area (End Ling) | W | 1 0 0 0 0 0 0 o |ereacs| pTEA07 |PTEAcs | PTEASS | PTEADS | PTEADS |PTEAcz [PTEADI |PTEAGD
Partial image 2 Dispiay Position | W | 1 o o 0 o 0 0 o__|pToP18| PTDPI7 |PTDP16| PTDP1S | PTDP14 | PTDPI3 |PTOPIZ|PTDPTI |PTOPIO
Partial Image 2 Area (Start
Lo} { w1 0 0 0 0 0 0 0 |pTsats| eTsatr |pTsats|pTsats | PTsats | PTsata [PTsatz|pTsatt |PTsato
Partial Image 2 Area (End Line) | W | 1 ) o 0 o 0 0 0__|PTEAIS| PTEA17 |PTEAIS| PTEALS | PTEATA | PTEA13 |PTEA12 |PTEAT | PTEATD
Panel Interface Control 1 w1 0 0 0 0 0 o | omit [owioe| o [) o | mmse | mrws | Rz | R | RTMIO
52h | Panel Intertace Control 2 w1 0 0 0 0 o | nowz| Nowi | nowio| o 0 0 0 0 0 0 0
95 | Panel Interface Control 4 w |1 0 0 0 0 0 o |ower|owveo| o [ 0 0 0 0 0 0
|s7n | Panel interface Control 5 MR 0 0 0 o | nowes |nowez|nowet|noweo] o 0 0 0 0 0 0 0
Ath| OTP VCM Programming w1 [) 0 0 0 oTR_ 0 0 [} 0 D | VCM_ | VCM_ | VCM_ | VCM_ | veM_ | vEM_
i PGM_EN oTPE | OTPd ©OTP3 | OTPZ | OTPT  OTPO
PGM_ | PGM_ | VOM_ | VEM_ | VEM_ | VEM_ | VEM_ | VM VEM,

h TP M {F 1 - — - - - - - , L
Ao STRVEM Statr and Enatie: |3V oNTT | oNTo | D5 | D4 03 o2 | o1 | oo 9 y 2 2 0 b 9 EN
25| OTP Programming [0 Key g KEY | KEY | KEY | KEY | KEY | KEY | KEY | KEY | KEY | KEY | KEY | WEY | REY | KEY | REV | KEY

15 | 14 | 13 12 1 10 g 8 7 5 s 4 3 2 1 0
w1 X X X X X X X X DBV7 | DEVG | DBVS | DBva | Deva | OBvZ | DBV | DBVO
R |1 X X X X X X X X DEV7 | DEVE | DBVS | DBVA | DEv3 | DBvZ | DBV | DBVD
Write CTRL Display value w1 X x X X X X x X X X BCTRL X Do BL x X
Read CTRL Display valua R |1 X X X X X X x X X X BCTRL X [=s] BL X X
mla Comtent Adaptive w1 X% X X % % x % % % % % % % % ciro)
Brightness Control value
rwlrs| | 015 | p1s | o1 | oi2 o1 pio | o9 | os o7 os | os D4 D3 ;2 | o1 | oo
R |1 X X X X x X X X X X X X X X e
w1 X X X x x x X X cMe0)
R |1 X X x x X X % x cMB70)
w1 X X X X X X X X PWM_DVI7 0]
w1 X X X X X X X X THRES_MOV[3:0] THRES_STILL[3:0]
w1 % * % * % x * % 0 [ o 0 0 THRES_UI[3:0]
w1 X X X X X X X X DTH_MOV[30] DTH_STILL[3:0]
ik X X X X X X X X 0 o | o 0 OTH_UIE:0]
w1 % X % % x x X X DIM_OPT2[3:0] | DIM_OPT1[2:0]
CEN| CABC Control 7 w1 X X X X X X X SCD_VLINE[S:0)
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8 Application
8-1 Display ON / OFF

Display ON sequence Display OFF sequence

Display OFF
RO7h: 16’h0000
(BASEE=0, DTE=0, D1=0)

LCD Power supply
ON Sequence *Notet

Display ON
RO7h: 16'h0112
(BASEE=1, DTE=1, D1=1)

LCD Power supply
OFF Sequence *Notet

l J,

Display ON Display OFF

*Note1: See power supply ON/OFF setting sequence
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8-2 Sequence to exit sleep mode

Sleep mode sequence
Display OFF sequence
MNoted
Set Sleep
mode
Sleep SET
R10h: SLP=1
| _
|
|
Sleep EXIT Exit Sleep
R10h: SLP=0 mode
1clock or more
Display ON sequence
Mote
*Note1: See Display ON/OFF setting sequences
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8-3 Power Supply Configuration

Power supply (Veoo, Vi, 10Wec) ON | Mormal dizplay | DTE=1. D1=1
Vel ¢
10Vee
Veo | Dizplay OFF sequence |
Hrame or more
Wee 3 10Vee >V ST T -~
or Ve, 10Wec, Ve simultaneously [ 3
! Power supply user setting | LCD
$ i R10h: AP=2hD. SAP=0 : Power supply OFF
Power supply OFF setfing ! | sequence
DET=0. D=0 Power OM reset | : tirame ormore |
I
! |
2ms or more : ¥ :
: Power supply Halt setfing :
Transfer synchronization : R10h: APE =0 |
RS=0, DE8=16"h0000 v 4
RS=0, DB=18h0000 Memmmooaan i ............ -
R5=0, DB=16"h0000
RS=0. DB=16M0000 Power supply (Vce, Vi, 10Wec) OFF
l Wi
User setfing (1) OYee
ML, BF, FF, Gamma ‘ Initial instruction setting | Ve
Setting, others
P Y B
4 b Vel = 10Vee = Voo
LCD [ 1 or Vee, 10Vet, Vi simultaneously
Power supply ON 1 Power supply user sefting i
sequence [} R10h: APE=1, AP BT, SAP=1 :
i R11h: VC, DCO, DC1 i
[} R1Zh: VRH, VCMR=1 :
i R13h: VDV 1
: R28h: VCM1 :
; ! ;
Power supply i pmm T ——————— _ ]
Starup time i 1 Dther mode setting instruction =
(Bframesx WOSC) | | e em e ———— "
i

‘ Display OM sequence |

Power Supply ON/OFF Sequence
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9 Electrical Characteristics

Normal Write Mode (IOVCC = 1.65~3.3V)

Item Symbol Unit Min. Typ. Max. | Test Condition
. Write tovew ns TBD - -
Bus cycle time
Read teven ns 300 % 5 -
Write low-level pulse width PW,w ns TBD - 500 -
Write high-level pulse width PWiaw ns | TBD - - -
Read low-level pulse width PW.r ns 150 - - -
Read high-level pulse width PWir ns 150 - -
Write / Read rise / fall time twrr/twrt ns - - 25
. Write ( RS to nCS, E/nWR.) 10 - -
Setup time tas ns
Read ( RS to nCS, RW/nRD ) 5 - -
Address hold time tan ns 5 - -
Write data set up time tosw ns 10 - -
Write data hold time ty ns 15 - -
Read data delay time toor ns = = 100
Read data hold time toue ns 5 - -
ViH ViH
RS X Vi Vi X
le tas .| le taH )
t le tenw
«—! i >
nCS \ /
nWR « fovew || >
L PWLw |
\ / PWhw \
€ etwa
torr . lDsw e th g
DB[17:0 X
i) [TT777X " veivsata X/ 77777
< s ‘ tan .
P CYCR || »
nRD \« L R - e »\
twa o alwRr
&) %

e [ 7777 7X Vaidsata X7 77777
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(lovVCC= 1.65 ~ 3.3V)

Item Symbol Unit Min. Typ. Max. Test Condition

Serial clock cycle time e | reee ol Lo 2oL - -

Read ( transmitted ) fecve s 200 - i
Serial clock high — level Wirite ( received ) tscu ns 40 - -
pulse width Read ( transmitted ) tscu ns 100 - -
Serial clock low — level pulse | Write ( received ) tsct ns 40 - -
width Read ( transmitted ) teey ns 100 2 z
Serial clock rise / fall time tscr, tsc ns - - 5
Chip select set up time tesu ns 10 - -
Chip select hold time ten ns 50 - -
Serial input data set up time tsisu ns 20 - -
Serial input data hold time tain ns 20 - =
Serial output data set up time tson ns - - 100
Serial output data hold time tson ns 5 - -

by )
scL
TR I Lo .
sDi X f,'lh Input Data 5" X Input Data X
L i
1CD

v Vou v
sDo X V°D" Cutput Data VELX Output Data V:‘*'X
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18/16-bit Bus RGB Interface Mode (IOVCC = 1.65 ~ 3.3V)

Item Symbol Unit Min. Typ. Max. Test Condition
VSYNC/HSYNC setup time tsvnes ns 0 - - -
ENABLE setup time tens ns 10 - - -
ENABLE hold time tenn ns 10 - - -
PD Data setup time teos ns 10 - - -
PD Data hold time teon ns 40 - - -
DOTCLK high-level pulse width PWDH ns 40 - - -
DOTCLK low-level pulse width PWDL ns 40 - - -
DOTCLK cycle time teven ns TBD - - -
DOTCLK, VSYNC, HSYNC, rise/fall time frgh togns ns - - 25 -

6-bit Bus RGB Interface Mode (IOVCC = 1.65 ~ 3.3V)

Iltem Symbol Unit Min. Typ. Max. Test Condition
VSYNC/HSYNC setup time tsvncs ns 0 - - -
EMNABLE setup time tens ns 10 - - -
ENABLE hold time tenn ns 10 - - -
PD Data setup time teps ns 10 - - -
PD Data hold time tron ns 30 - - -
DOTCLK high-level pulse width PWDH ns 30 - - -
DOTCLK low-level pulse width PWDL ns 30 - - -
DOTCLK cycle time teveo ns 80 - - -
DOTCLK, VSYNC, HSYNC, rise/fall time teghetrgne ns - - 25 -
lrgm N
trgbr [ tSYNCIS >
HSYNC Viu
VSYNC AR
tase
. tENS » e tEMH .
HSYNC Vi Vig
VSYNC v, Vy
trqm“ PWDL tfgbr - PWDH
g L » o«
Vi \ A Vi
V”— VlL / %

tF'I:PS tF'DH

o
o
Vi Write Data Vin X
X VIL VlL
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10 QUALITY AND RELIABILITY

10-1 TEST CONDITIONS
Tests should be conducted under the following conditions :
Ambient temperature : 25+ 5°C
Humidity : 60 £ 25% RH.

10-2 SAMPLING PLAN
Sampling method shall be in accordance with MIL-STD-105E , level II,
normal single sampling plan .

10-3 ACCEPTABLE QUALITY LEVEL

A major defect is defined as one that could cause failure to or materially
reduce the usability of the unit for its intended purpose. A minor defect is one that
does not materially reduce the usability of the unit for its intended purpose or is an
infringement from established standards and has no significant bearing on its
effective use or operation.

10-4 APPEARANCE

An appearance test should be conducted by human sight at
approximately 30 cm distance from the LCD module under florescent light. The
inspection area of LCD panel shall be within the range of following limits.

/ONE A active area

/ONE B viewing area
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10-5 INSPECTION QUALITY CRITERIA
Class|Accept
No. Item Criterion for defects of | able
Defec| level
1 | Non display No non display is allowed Major | 0.65
2 ﬁg:tticch,(ﬂ%‘fgt °f Serious one is not allowed Major| 0.65
3 | Scratchon FPC | By limited sample Major | 0.65
Item Number
Bright dot defect N =0
4 | Dot Defect Minor| 1.5
Black dot defect N = 2
Total N = 2
5 | Line Defect None Minor| 1.5
6 Eiggvggaﬁgghmess : None Major | 0.65
7 Do s onness None Major | 0.65
D
I
_ |§ Te
A G___.
[_ .
i Ew
8 | Display pattern g Unit:mm Minor| 1.5
A+B _oa0lo<c D+E 25 [F+C <025
Note: 1. Acceptable up to 3 damages
2. NG if there’re to two or more pinholes per dot
Scratch of
Polarizer :Dot -
Shape s Size D (mm) Acceptable number
9 D<0.1 Ignore Minor 15
Size: 0.1<D<0.3 3 '
A+B 0.3<D 0
D=
2
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Scratch of Width (mm) Length (mm) Acceptable number
Polarizer : W<0.05 L<0.3 Ignore
10 Line Shape 0.1<W<0.05 0.3<L<20 N=3 Minor! 1.5
LA 0.1<W - See dot shape
C Db
: Size D (mm) Acceptable number
11| Bubdlen D<0.3 lgnore Minor| 1.5
P 0.30<D<0.50 1
0.50<D 0
< inolusion - Width (mm) Length (mm) Acceptable number
12 | Dlasanos®on | [ W<0.04 Ignore Not Allowed Minor| 1.5
0.04<W<0.06 L<0.8 Not Allowed
0.06<W - Not Allowed
Stains - Size D (mm) Acceptable number
13 | porenepe [ D=0 Not Allowed Minor| 1.5
01<D<0.2 Not Allowed
0.25<D Not Allowed
(A). The lightness of environment is 500 Lux
(B). The distance between product and eye is about 30cm
(C). The angle of 60° between eye
(D). Please find data below for your reference
Lightbox Lightbox
Product  visyal point Visual point
14 | Newton Ring >> Major| 0.65
60
30cm
Transmitted Reflected light
Not Allowed Newton Ring
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10-6 RELIABILITY

Test Item Test Conditions Note
High Temperature Operation 70+3°C , t=72 hrs
Low Temperature Operation -10+3°C , t=72 hrs
High Temperature Storage 80+3°C , t=72hrs 1,2
Low Temperature Storage -30+3°C , t=72 hrs 1,2
Temperature /Humidity o .- o
Storage Test 60°C, Humidity 90%, 72 hrs 1,2

Temperature /Humidity o .- o

Operation Test 40°C, Humidity 90%, 72 hrs 1,2

-20°C ~ 70°C
Thermal Shock Test 60 min 60 min. ( 1 cycle ) 1,2
Total 20 cycle
Sweep frequency : 10~55~10 Hz/1min

Vibration Test (Packing) Amplitude : 0.75mm 2

Test direction : X.Y.Z/3 axis
Duration : 30min/each axis

Static Electricity

150pF 330 ohm +8kV, 10times air discharge
+5kV, 10times contact discharge

Note 1 : Condensation of water is not permitted on the module.
Note 2 : The module should be inspected after 1 hour storage in normal

conditions (15-35°C

, 45-65%RH).

Definitions of life end point :
e Current drain should be smaller than the specific value.
e Function of the module should be maintained.
e Appearance and display quality should not have degraded noticeably.
e Contrast ratio should be greater than 50% of the initial value.
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11 USE PRECAUTIONS
11-1  Handling precautions

1) The polarizing plate may break easily so be careful when handling it. Do not
touch, press or rub it with a hard-material tool like tweezers.

2) Do not touch the polarizing plate surface with bare hands so as not to make it
dirty. If the surface or other related part of the polarizing plate is dirty, soak a
soft cotton cloth or chamois leather in benzine and wipe off with it. Do not use
chemical liquids such as acetone, toluene and isopropyl alcohol. Failure to do
so may bring chemical reaction phenomena and deteriorations.

3) Remove any spit or water immediately. If it is left for hours, the suffered part
may deform or decolorize.

4) If the LCD element breaks and any LC stuff leaks, do not suck or lick it. Also if
LC stuff is stuck on your skin or clothing, wash thoroughly with soap and water
immediately.

11-2 Installing precautions

1) The PCB has many ICs that may be damaged easily by static electricity. To
prevent breaking by static electricity from the human body and clothing, earth
the human body properly using the high resistance and discharge static
electricity during the operation. In this case, however, the resistance value
should be approx. TMQ and the resistance should be placed near the human
body rather than the ground surface. When the indoor space is dry, static
electricity may occur easily so be careful. We recommend the indoor space
should be kept with humidity of 60% or more. When a soldering iron or other
similar tool is used for assembly, be sure to earth it.

2) When installing the module and ICs, do not bend or twist them. Failure to do so
may crack LC element and cause circuit failure.

3) To protect LC element, especially polarizing plate, use a transparent protective
plate (e.g., acrylic plate, glass etc) for the product case.

4) Do not use an adhesive like a both-side adhesive tape to make LCD surface
(polarizing plate) and product case stick together. Failure to do so may cause
the polarizing plate to peel off.
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11-3 Storage precautions

1) Avoid a high temperature and humidity area. Keep the temperature between
0°C and 35°C and also the humidity under 60%.

2) Choose the dark spaces where the product is not exposed to direct sunlight or
fluorescent light.

3) Store the products as they are put in the boxes provided from us or in the same
conditions as we recommend.

11-4 Operating precautions

1) Do not boost the applied drive voltage abnormally. Failure to do so may break
ICs. When applying power voltage, check the electrical features beforehand
and be careful. Always turn off the power to the LC module controller before
removing or inserting the LC module input connector. If the input connector is
removed or inserted while the power is turned on, the LC module internal circuit
may break.

2) The display response may be late if the operating temperature is under the
normal standard, and the display may be out of order if it is above the normal
standard. But this is not a failure; this will be restored if it is within the normal
standard.

3) The LCD contrast varies depending on the visual angle, ambient temperature,
power voltage etc. Obtain the optimum contrast by adjusting the LC dive
voltage.

4) When carrying out the test, do not take the module out of the low-temperature
space suddenly. Failure to do so will cause the module condensing, leading to
malfunctions.

5) Make certain that each signal noise level is within the standard (L level: 0.2Vdd
or less and H level: 0.8Vdd or more) even if the module has functioned properly.
If it is beyond the standard, the module may often malfunction. In addition,
always connect the module when making noise level measurements.

6) The CMOS ICs are incorporated in the module and the pull-up and pull-down
function is not adopted for the input so avoid putting the input signal open while
the power is ON.

7) The characteristic of the semiconductor element changes when it is exposed to
light emissions, therefore ICs on the LCD may malfunction if they receive light
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emissions. To prevent these malfunctions, design and assemble ICs so that
they are shielded from light emissions.

8) Crosstalk occurs because of characteristics of the LCD. In general, crosstalk
occurs when the regularized display is maintained. Also, crosstalk is affected by
the LC drive voltage. Design the contents of the display, considering crosstalk.

11-5 Other

1) Do not disassemble or take the LC module into pieces. The LC modules once
disassembled or taken into pieces are not the guarantee articles.

2) The residual image may exist if the same display pattern is shown for hours.
This residual image, however, disappears when another display pattern is
shown or the drive is interrupted and left for a while. But this is not a problem on
reliability.

3) AMIPRE will provide one years warrantee for all products and three months
warrantee for all repairing products.
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