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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

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)
(3) Low cross talk by frame rate modulation
(4) Direct data display with display RAM

(5) 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 PINS | PIN7
0 0 (2,3Short) | 1 0 80-16BIT DBJ[17:10],DB[8:1]
0 0 (2,3Short) | 1 1 80-8BIT DB[17:10]
1 |0(23Short) |1 |0 | 80-18BIT DB[17:0] MCU Interface.
1 0 (2,3Short) | 1 1 80-9BIT DB[17:9]]
0 1(1,2Short) | O 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

Item 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
Item 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 - - -
Ta>+40°C - - -

with 40 °C 85%RH.

- Max.85%RH
- The max. humidity should not exceed the humidity
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4 Electrical specifications

4-1 Electrical characteristics of LCM
(VDD:3.0V, Ta=25 OC)

ltem Symbol| Conditions MIN. | TYP. | MAX. Unit
lsorl)tg\ggf Voo 2.6 2.8 3.3 Vv
02 | fwe | v
LOW\-Iloel\t/aegllénput ViLe -0.3 0.2Vpp | V
cnentopugb| e | eporE | - | w0 | | ma
Consumption Vi ep=19.2V . 15 20 mA

current of LED lLep_on

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

Item Symbol | Conditions | MIN. TYP. MAX. Unit
Forward voltage Vi I =15mA - (29) - \%
Forward current I 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:
Ll A -
5/6 A LED K
- - /I/|
o 12 A —
€ > 1U6A 2%
L A 4 i
{ZFONONO »
om
3 Z4
m
140 0 © »
4
Y
Q ®)
A LED_A
Light source
(MAIN LCD)
*1 Uniformity (LT): NP1~ 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 g.

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)

Iltem Symbol Min. Std. Max. Unit Conditions
Contrast ratio CR 150 200 - -
Res_ponse Rising Tr 15 - ms
time Faling Tf 35 -
White luminance v 160 cd/m2
(center of screen) 6=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 T 027 | 031 | 035
oL (38.7)
Hor.
Br (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




LCD module

NOTE 1: Optical characteris Ring light

Glass fiber

Brightness gauge
BM-7 (Topcon)

Metal halide lamp

LED:OFF, LIGHT:ON

LCD
R

Optical Detector

|

LED— A

Brightness gauge
BM-7 (Topcon)

LED:ON, LIGHT:OFF

NOTE 2: Response tome definition

Nonselected
* Condition

/

90%

coln “ ................
Nonselected
Condition
Brighine Selected
ghiness Condition
100%
10%
—
tr
Rise Time

td

-

Decay Time (fall time tf)
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NOTE 3: @ ~ 0 definition

NOTE 4: Contrast definition

SELECTED WAVE

SELECTED WAVE
A A
100% < NON—SELECTED WAVE
NON—SELECTED WAVE
0 (7]
E E
& o
] ]
] Cr | Cr
1 1
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)

Contrast Ratio : Cr=A/B
NOTE 5: Visual angle direction priority

12:00
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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.

1

|

|

|

|

|

i

! 3.2" TFT LCD Panel
|

! 240(RGB)X320 pixels
|

|

|

|

A LED B/L
__. Driving Circuit

Power Supply Circuit R68050 VY
’ Gate Driver Circuit
T T T 18 4 3 4 osC

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

/IWR, SDO, HSYNC,
/IRD, 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 DBJ[17:10], DB[8:1]; (JP1 2-3short)
8 IM1 0 1 1 i80-system 8-bit interface DBJ[17:10]; (JP1 2-3short)
1 1 0 i80-system 18-bit interface DB[17:0]; (JP1 2-3short)
9 IM3 1 1 1 i80-system 9-bit interface DBJ[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-DO | o hhect 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 o
a1 VeG 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

— oe|oB|oe|pB|pB|pB|DB|DB|DB|DB| DB | DB | DB |DB | DB | DB | DB | DB
pu 17|16 |15[14]|13]122|11]|10|9]|8|7|6|5|4]|3]2]1]o0
Y Y Y Y Y Y Y Y l' Yy Y Y Y Y Y VY V% ¢
kit B[] EB][EB]EB[B][]IIB B[wB][B]EB][IB]EB]IEB]IB
1514131211 ]|10] 9|8 7|65 |al3|lz2]1]o0
Instruction code
Instruction read
B[ B|[B][B|[B|[B[IB B|[mB|[mB|[B]EB[B]IB]|IB
Readdata | 45 | 44| 1342|111 |10 9| & 7|65 |alalz2]1]0
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ¥V
okt pe|oe[oe|[oe|oe|oe|poe|oeB|oe|oe|oe|oe|oe|[oe|pe|De| DB | DB
upu 17|16 | 15|14 |13 12|11 ]|10]| 9|8 |7 |6|5]|4]|3]2]|1]o0
RAM data read
GRAM
it R5 |R4 |R3|R2|R1|RO|G5| G4 |G3|G2| 61 |co|B5|B4|B3|B2]|B1|B0O
Y ¥ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Ressd data RO|RD|RD|[RD|RD[RD[RD|[RD[RD[RD|[RD[RD]RD[RD[RD[RD [RD [ RD
(171 | [16]) [ (151 | (141 | (13 [ (12] | (1] [ (10) [ [9] | (8] [ [71 | (6] | [8] | [4] | [3] | [2] | [1] | [O)
Y ¥ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Output oB|oeB|oB|[oB|oe|oe|oB|pB|DB|DB|DB|DB|DB | DB | DB | DB | DB | DB
pins 17|16 |15 |14 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
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Instruction write

e DE|DB | DB | DB | DB | DB | DB | DB DB DB | DB | DB | OB | OB | OB | DB
PY 17 16 15 14 13 12 11 10 8 T 1 5 4 3 2 1

; BB BB |1B|IB]E]E BB B ]B[B]EB]E]®E
Instucien |1s|14|13|12|11[10‘9[a ‘7‘5‘5‘4|3|2|1|0I

Instruction code

Instruction read

BB |B|B|IB|IB]|B]|IB B B |IB|IB|IB|IB]|IIB]|IIB
Read data |15|14|13|12|11|10|9|a| |7|6‘5‘d|3|2|1|0| |
Outout 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 s | 7|6 |5s5]|a|s|z2]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
pu 17 | 16 | 15 14 8 T 6 5 4 3 2 1
| \\\ l L i | I I
Y Y v * L v Y Y Y v ¥
GRAM
|R5|m|m|m|m|m|es|m|m|@|m|@|m BB

1 pixel Note: Normal display in 65,536 colors

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

First transfer 2nd transfer

De |DB (DB | DB | DB | DB |DEB|DE|DE|DB |DE |DE |DE |DE |DE | DB | DB | DB
17|16 | 15| 14 [ 13 [12 |11 | 10| 8 7 6 5 4 3 2 1 17 | 16

HHHHHHHHH

GRAM ‘WD WD WD | WD
write data [1?] [16] 15] [M] 113] [12] [1‘1] [10] &)1 [6] 5] | (4] [3] [1] [U]

Input

RGE |R5|R4|R3|R2IR1,R:O|GS|G4|63|G2‘G1‘GOIBG Eulsa|azla1lao|
assignment
1 pixel Note; Normal display in 262,144 colors
RAM data write (2 transfer mode: TRIREG =1, DFM = 1)
1st transfer Second transfer
I pe|oe|pe|oB|oB|[De|De|[De|DB|DB|DeE | DB [DE DB | DE | DE [ DB [ DB
npu 2 |1 |1w7w]|w|15|1a|3|i2]|11|10|8|7]|6|5|a]3]2]1
GRAM

WD WD | WD
write data | [17] | [16] 15] [ [14] [13] ‘ [12] ‘ [11] | [10] ‘ ‘ 5] | [3] [2 [1] ‘

RGB

assignment |R5|HA|R3|R2|R1IR€I|GS|64|GB|(32‘G1lGUlBS

B4|83|82|B'I|BO|

1 pixel Note: Normal display in 262,144 colors

RAM data read (single transfer: TRIREG = 0)

Sriviad |R5|R4lmJR2]R1|aa|es|c4|ca|cz|e1|Go|asla4|sa|32|a1 lBO
! b v 4 4 b4 v b vt v A bbb

Read data RD|RD |RD|RD |RD |RD |RD |RD |RD |RD |RD | RD | RD | RD | RD | RD | RD | RD
[17) | [16] | [15] | (14] | [13] | [42] | [11] [ (100 | [©] | (8] | (71 | (€] | (50 | [4] | (3] | [2] | [1] | [O]
Y Y A y Y /// A y L \ r \J v \ A

Qutput DB |DB |DB |DB |DB | DB | DB | DB DB (DB | DB |DB | DB | DB | DB | DB

pins 17 16 15 14 13 12 11 10 8 7 B 5 4 3 2 1

Note: Data cannot be transferred in twice
in read operation via 16-bit interface

7-3 80-system 9-bit interface
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Instruction write

First transfer Second transfer
o pe(oe|pB|DB|DB|(DB|(DB|DB|DB| DB |DB|DB|DB|DB | DB | DB | DB | DB
P 17 16 | 15 14 | 13 12 11 10 9 17 16 | 15 14 13 12 1 10 9
Yy VY Y \ R \ A l Yy v F Y Y Y Y Y l
2 1B 1B 1B 1B B 1B B 1B 1B 1B 1B 1B 1B 1B 1B 1B
{ngtution 1514|1312 11|10 9|8 7|le|s|a|3l2]1]0
Instruction code
Device code read
1B IB 1B 1B B B 1B 1B 1B 1B 1B 1B 1B 1B 1B IB
Reex data 1514 |13 12|11 | 10| 9 | 8 716|543 2]1]o0
Y \ Y Y Y Y Y Y Y \ 4 Y \ Y Y A
St First transfer Second transfer
P pe|DB|DB|DB|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
Inout DB | DB (DB (DB |DB (DB (DB |DB | DB |DB | DB | DB | DB | DB | DE | DB | DB | DB
P 17 | 18 15 14 13 12 1 10 9 17 16 15 14 | 13 12 11 10 9
\ A Y A | -y ¥ Yy v Yy Y Y v \ / Yy v
GRAM
write data R5 | R4 | R3| R2 |R1 | RO | G5 | G4 |G3 | G2 | G1| GO | B5| B4 | B3 | B2 | B1 BO
1 pixel MNote: Normal disolay in 262,144 colors
RAM data read
SRAN Rs | R4 |R3 | R2 | R1 | RO
data 4 G5 | G4 |G3 | G2 |G1|Go|B5|B4|B3|B2|B1| B0
Yy v \ I Y Y Y Y Y Y X Jr Yy v \ A Yy v
Read data RD|RD |RD |RD |RD |RD | RD |RD | RD | RD | RD | RD D|RD|RD|RD|RD|RD
[17] | (6] | [15] | (4] | (18] | (12] [ (1] | [10) | [9) [ (8] | [7]1 | [6] | [S] | [4) | [3] | [2] | [1] | [0]
\ \J \J A A \d Y \J \d A i Jr Y Y ¥ Y Y \d
Output First transfer Second transfer
pins DB | DB |DB (DB |DB (DB (DB |DB | DB | DB | DB | DB | DB | DB | DB | DB | DB | DB
17116 | 15 | 14 | 13 | 12 | 11 10 9 17 | 16 | 15 | 14 | 13 | 12 | 11 10 9
7-4 80-system 8-bit interface
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Instruction write

First transfer Second transfer
o be (DB | DB | DB (DB | DB | DB | DB DB (DB | DB |DB (DB | DB | DB | DB
P 17 |16 | 15| 14 | 13 [ 12 | 11 | 10 17 | 16 | 15 | 14 [ 13 | 12 | 11 | 10
Y \ \ i Y \ A Y ¥ \ Y y ) r 4 Y Y
instruction B|mB|1B|EB|IB|IB]|B]|IB B|mB|B|IB|[IB|IB]|IIB]|IB
15 | 14 | 13 12 1 1 10 9 8 7 6 5 4 3 2 1 0
Instruction code
Device code read
B 1B 1B 1B 1B B B B 1B B B IB B 1B 1B 1B
Frimd tamn 151413121 |10]|9]s 76|85 |alal2]1]0
Y Y Y Y L Y Y A Y Y y \ i y Y Y
Outout First transfer Second transfer
P DB (DB | DB | DB (DB | DB | DB | DB DB (DB | DB |DB (DB | DB | DB | DB
17 | 16 | 15 14 | 13 12 11 10 17 | 16 15 | 14 13 122 | 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|16 |15 14|13 | 12|11 | 10 17 |16 [ 15 | 14 | 13 | 12 | 11 | 10
Y RN \\ Y ¥ Y Y Y Y Y
GRAN R5 | R4 |Ra [R2 |R1 | RO | G5 | G4 |3 | G2 | 61| co|Bs|B4|Ba|B2|B1]B0
write data
1 pixel Note: 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 | DB | DB | DB | DB
P 1 10 |17 | 16 | 15 | 14 | 13 | 12 | 11 10 |17 | 16 | 15 | 14 | 13 | 12 | 11 10
y A y Y VY v v A B ‘IL F Y Y Y VY Y
GRAM Rs |Ra |R3 [R2 |R1 |Ro | G5 | G4 |63 |c2 |61 |co|Bs|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
skt DB | DB (DB | DB | DB (DB | DB |DB |DB |DB | DB | DB (DB | DB | DB | DB | DB | DB
P 1w |16 |15 |14 |13 | 12|17 | 16|15 |14 |13 |12 |17 |16 | 15 | 14 | 13 | 12
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y (VY
GRAM R5 | R4 |R3 | R2 |R1 | RO | 65 | G4 |63 | 62| 61| co|B5|B4|B3]|B2|BI1]|BO
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.

Transfer Start Transfer end

(input)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
s LALLFLFLALALALALFLALFLALALALFLFLALALALFLFLALALS
(input)

SDI
(input)

. ool o o e e o )
| |

(output)

Figure 7-9
Start Byte Format
Transferred bits s 1 |_ 2 |_ 3 l 4 ]_ 5 |_ ] T 8
Start byte format Transfer start Device |ID code RS RW
0 | 1 | 1 ] 1 [ 0 | D
Note 1) ID bit is selected by sstting the IMO/ID pin.
RS R/IW 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 Transfer 2 Trangdor
D|D|D D|lD|D|D ] D D D|D|D D|D]|D
15 (14 (123121110 9 g 7 & 5 4 3 2 1 0
YYVY VY VY VY VYY Y ¥ Y YvY Yvy
CB|CB|CB|CB|CB B|CB|CB CB|CB|CB|CB|CB|CB|CB|CB
1Sl 14|13fj12|11]|10)] 9 8 7 6 5 4 3 2 1 0
Figure 7-10
RAM Accessing
! |
14 Trarsaitr i Trammates
D D D|(D|D D D o|D|D p|o|Db|D
1514 (13 12|11 10 3 6 5 4 3 2 1 1]
YyYyvyvyy +\\\ Yy Y Y Y '*"YY'"v% *
R | R R R|IR|R G|G |G G G| G B B B B B| B
5|4 |3)|2(1[/0]|5|4]3|2|1|0]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)

E\ID@L

s start
it

1203 405 6 7 E 5 BN BRBWEKDBRBE®N DB M
scL
it

R L=
L Y AR YT 5
ot o1 1 °i-7)(u):“'"{ulu)(.s)!.:)(..m,!.X,LX,)!.H,J(:X.)!n]
e g b T

| ‘S B (e cegrair] dptiuction wole FLAM dets

angn

Clock synchronization serial consecutive data transfer

-\
s
=
- Instruction || Instruction || Instruction || Instruction
i Stz
Start byte upper 8 bits || Lower 8 bits | | upper & bits | | Lower 8 bits
RAM resd data transfer
-\ /-
=10 00 O S A
2 Sartbyte |~ T
RS=1
=
s Surt b dummy || dummy || dummy dummy || dummy ||RAM read ||RAM read
Vi read 1 read 2 read 3 read 4 read 5 upper byte || lower byte
Status / register read transmission
=
1203 4.5 6 7 809 WM @B WISEU®EB®ARB W
P
e
e
:
it Register 1 Register 1 T
_______________ upper 8 bit lower 8 bit .
Figure 7-12

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 | RIM0O | 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 o |lo
- |la |=

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.
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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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RM®68050 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 o
- Ea:'.no:u' F-c-;mch ":
-~ | || o
vsYNe | [ N L]
HSYNC |
DOTCLK | |||||I|I"||||I||-_ : i

FHaBLE M \ |

DB17-C :mﬁm ‘ﬂ X000

VPeriod =1k

VSYNG | B
B 1k _
HPeriog = 1CLK
HEYNG |
1 elgck
DOTCLK —
_ EPerioe - HPeriod
ENABLE _|— ~
DB17-C
Valid data
Figure 7-14
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Figure 7-15
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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 Updatng a frame
-
T i i i i I
EMABLE | |
oo
..........
DB17L
. ¥,
! 1
Set IR i 1 /
Set set sat set Updata display data in 4 n set
R N [l chier than e WoVing L = [
Syster interface o ‘R22 RiA=C || AR5 || o Rz piciure 2rea RM=: || AD150 | |1, Rz
WMowing picture Still picture Moving 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.

RAM data write
= Transter . 2= Transler , 3 Transfer

MPUT [ba | oa| oa oa| oa| oa| ce| ce| oa| os| paf oa| oaf ca| ce| oef cafes
wive| s| va) 3] 2l |6 e 3] az|r m|u 14|13 |12

g T Y Y ¥ YV YYYVYYIYVYYVYVYY
wrilo RS |R4 |R3 (R2 R ‘H'J l'.\:t'.-l Gl |G2 |GY |G|'!H H—til!! E!'.':P.I |h‘u
dota |

Il
TP ——————

Figure 7-176

ENABLE '—l—l—

el g
e Trarvafen Tt e e Tt e
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Figure 7-18
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* 16-bit RGB interface

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

RAM data wrile
v D& | DB | DB | D& | DB DB |OB |DB|DB |pa |OB | OB |08 | DB | D8 | DB
17 | 16| 185 ) 14|13 1111041 9 B 7 8 ] 4 3 ' 1

— 4 I $
¥ ¥ ¥ b b ¥ * 9 w ¥ v ¥ ¥y _ ¥
&k |R5|R4]Ralﬁ?[m|H'CI[C-5|CH|GEIIG?|G"I0‘J]Bbl&*lﬂ)lﬁ?lm|BQ1

W £ 506 ko vt

Figure 7-19
* 18-bit RGB interface

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

RAM data Wnitg
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Figure 7-20
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7-7

Instruction List

Main LCD Driver IC:RM68050

Fegisters Name RAW RS Dis D14 D13 D1z on D10 a:] D& o7 D6 Ds D4 sk} D2 [s]] 0o
Inde:x Register w [0 . . . . . . . . 7| ms | s D4 o3 o2 | o
Driver Code Read ro |1 1 o o 1 0 o 1 1 0 0 1 o o 1 [ 1
Driver Output Control 1 w1 o o o o o M o ss o o o o o o o o
LCD Driving Cantrol w1 o o o o o o BiC o 0 o 0 o o o o o
Entry Mode w1 w |oem | o | Ber 0 0 0 o ORG 0 w1 | oo AM o [ [
16 bits det forma contrl w |1 o o o o o o 0 o 0 o o o o o | eprr1 | EPFO
Disglay Control 1 w [ o o |proei|proen| o o o |essee| o o | eon | ore cL o D1 0o
Disglay Contrel 2 w1 0 o o 0 Fr3 | FPz | FP1 | FRO 0 0 0 o B8P3 | @2 | Be1 | eRo
Display Control 3 w1 o o o o o o |ers1 |erso 0 o | Prer | Preo | isca | iscz | isc1 | isco
Display Control 4 w1 o 0 0 0 0 0 0 o 0 0 0 o |Fmemkoe| Fwiz | P | ewin
?GE Display Interface Contral | o [ 4 o | Encz | enct [ enco 0 0 0 M 0 o | om | ome o o | rRint | mivo
00n | Frame Maker Position w |1 0 o o o o 0 o |rwee | emer [ Fwes | Pves | eves | Fwea | ewez | Fmer | Pwro
ispl terfac if
oFh ?sa Oispiay Innec CoOrol | | iy (4 0 ] 0 0 ] 0 0 [ 0 0 0 vsPL | HseL 0 EPL | OPL
10h | Power Control 1 w1 0 0 o | sap ) Br2 | 611 | 6o | ape | mpe | apr | o 0 o | sie | sTB
110 | Power control 2 w [ 0 o 0 0 o pciz | bon | pcio 0 pooz | poo | pocoo o vez | ver | woo
12| Power Control 3 w1 o o o o o o 0 o |weme | o o o VRH3 | WRHZ | vRH1 | wRHD
130 | Power Control 4 w1 o o o |wova | wvova | vovz | wowi | vovo 0 0 o o o o [ o
20h | Horizontal GRAM Address Set | W |1 ] 1] ] o ] 1] 0 1 ADT ADE ADS AD4 AD3 AD2 AD1 ADD
21h | verical GRAM AddressSel | W |1 o o o o o o 0 |epte | apts [mpts [ apes [ apt1z | apn [ aptw [ ape [ aps
22n | Write Data to GRAM W [ 1| | Ramwate cat (WD17-0)  read data (RD17-0) bits are iransferred via different dats bus Ines according 10 the selected interfaces.
20n | Power Control 7 w1 o o ) o o ) ) o 3 0 | vewms | vewa | vems | vews | vewn | vewmo
28h | Frame Rate and Color Contral | W | 1 0 0 0 o 0 0 0 o 0 0 o [ Frs[3) | FRs[2) | FRs[) | FRSIO)
30n | Gamma Control 1 w1 0 ] [ 1] 0 KP1[2] | Ke1) | KP1fg) ] Q '] 0 1] KPO[2] | KPO[1] | KPO[D]
31h | Gamma Control 2 w1 o o o o o wrap | weapy (ke [ o o o o o | weepz) | kP21 | wezy)
32h | Gamma control 3 w1 o o o o o kpspz) [ wespiy [ kespg | o o o 0 o | kpaf) | kpajr) | kpajg)
35n | Gamma Cantral 4 w1 o o o o o rP12) | RE1)) RO | o o o o o | meojz) | Reop) | mPojo)
36h | Gamma Contral § w |1 0 0 o |weeia| veeiz [veeiz|veeim|veeim| o 0 o o | vreop |veeojz)|veeor)| vRrop |
37h | Gamma Control 6 w1 0 0 0 0 0 oz | e [ e | o 0 o 0 o | knofz) | wnope) | wojg)
Gamma Control 7 W1 0 1] ] o 0 KN3[2] | KN3[1] | KN3[O] ] a 0 1] 1] KN2[2] | KN2[1] | KN2[O)
Gamma Control & w1 [ o 0 o o knusfz] | knsiy) | g o o o o 0 | kg [ g | ago)
Gamma Control 8 w1 0 0 0 0 0 rrvfz) | mman | mofg 0 0 o v o | rojz) | ewopt) | Ao
No. | Registers Name riw|Rs D15 | 014 | D13 | D1z | om Do | o9 o8 | or 06 DS D4 D3 oz | o1 Do
30n| Gamma Contral 10 w1 o 0 o |vrnia)| venips) [venijz)[vers|ven [ o 0 0| vrnoj3) [vRnogz)|venofr | vRnogo)
s0h 2:’““"“' ARlings et w1 0 o 0 o 0 o o 0 Hsar | Hsas | Heas | Heas | Hsaz | Hsaz | Hsar | Hsao
Hi 1]
1| o ona Aciren £ w1 0 0 o o 0 ] 0 o | near | HEss | Heas | Heas | wEAs | meEaz | HEmr | HEAD
52h | Vertical Address Start Position | W | 1 o o o o [ o D |wveas | vear |vsas | veas | wsas | veas | vsaa | vsar | vsan
53h | Vertical ddress End Position | W | 1 [ [ [ 0 [ 0 o |veas | vear [vems | vens | veas | veas | veaz [ vear | veao
60n | Driver Qutput Control 2 w1 65 | o |mas | ma | w3 | w2 | owa | mo o o | sces | scws | scwa | sowz | scwr | scho
61h | Base image Display Control | w | 1 0 0 o o 0 0 o 0 0 o 0 0 WoL | VLE | mEV
66h | SPI Readiirite Control w1 8 0 o o ] o 0 o o o [ o o o [ #
il
ertical Scroll Control w1 o o o ) o ) o vie | wir | wis | wis | wvis wia viz | w1 | wio
Partial Image 1 Display Position | W | 1 0 0 o o o f o__|eroecs| eroeer |pToros| prores | roeos | prores [proecz [erorot |eToron
Partial image 1 Area (Start
L;n k. w1 0 [ o 0 ] 0 0 |PTsace| PTsADT |PTSADS | PTSADS | PTSADS | PTSA03 |PTSADZ [PTSAD1 | PTSADD
Partial image 1 Area (End Line) | W | 1 0 0 o 0 0 0 0 |rrescs| PTEA0? |PTEADS | PTEADS | PTEADS | PTEADS |PTEASZ [PTEADI |PTEADD
Partial image 2 Display Position | W | 1 o o o o ) o o__|pToP18| PTOPI7 |PTDP1E| PTDPIS | PTDP14 | PTOP13 |PTOPI2|PTOPIH |PTOPIS
Partial image 2 Area (Start
S { w1 0 0 0 0 ] 0 0 |PTsate| PTsA17 |PTSAtE| PTSATS | PTSA14 | PTSAI3 |PTSAtZ [PTSAT |PTSATD
Partial image 2 Area (End Line) | W | 1 o o o o o o o__|PTeA1s| PTEA17 |PTEAtE| PTEAS | PTEAIS | PTEMIS [PTEA12 [PTEAT | PTEAIS
Panel Intarface Control | w1 ] ] ] [ [ o | ovi [omoe] o [ o | mrmi | mowa | RTmiz | mren | mmwio
Panel Interface Control 2 w1 o o [ [ o | nowz|wows | wowe| o [ o 0 0 [ 0 [
Panel Inferface Control 4 w1 0 o 0 0 0 o |ower|owves| o 0 0 o o [ o [
Panel Inferface Control § w1 0 o [ o | nowes |mowes|nowet|nowed] o 0 0 [ o 0 o [
OTP VCM Programming "BE 0 [} o [} oTe_ [} [ [ 0 D | VOM_ | VCM_ | WCM_ | VCM_ | VCM_ | VCM_
ool PGM_EN oTPE | oTPI O3 | OTPZ  OTPT | GOTPD
PGM_ | PGM_ | VEM_ | VEM_ | VEM_ | VEM_ | VoM_ | vEm VEM,
h ™ 1 1 - ' —- - - - .
n2n| oTP vem stats ang Enasie | w P | o | v Ve o o | VM- | e o o 9 o o o [ EN
KEY | KEY | KEY | KEY | KEY | KEY | REY | KEY | KEY | KEY | REY | REY | KEY | REY | KEY | KEY
ASh| OTP Programming ID Key w1 5 ) 13 12 " 10 9 8 7 3 5 4 3 2 1 0
w1 [ [ [ [ X [ [ % DEVT | DEVE | DBVE | DBva | DBva | Devz | Devi | Dewo
R |1 X Ed X X X X [ X DEVT | DBVG | DBVS | DBV4 | DBVE | DBva | DBv1 | DBWD
w1 X X % X % X X ® % X |BCcTRL | x ) BL X [
R |1 X X % % X X X ® % X |ecTRL| ® o0 BL X [
w1 X X % % X % X X % X % x b i)
rwlrs| | o15 [ o1s [ o3 [ o1z | om oo | o9 | os o7 D | os D4 D3 2 | o | oe
R |1 x X b % x % X X % X x ® X % o)
w1 x X x x x x X % CMET0)
R |1 x X x % % x X x cMe-)
w1 X X X X X X X X PWM_DIV[T0)
w1 X x % % ® X x % THRES_NOVED] THRES_STILL30]
w1 X X [ % x x x x o [ o | o [ THRES_UI[3.0]
w1 X X X X % X X % DTH_MOVE-0] DTH_STILL[3:0]
w1 X X X X X X X x o [ o [ o [ o DTH_Ui[:0]
w1 I X x x X X X X DIM_0PT2(3:0] | DIM_OPT1{2:0}
w1 X X x % X X X SCD_VLINE[B0]
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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

LCD Power suppl
(BASEE=1, DTE=1, D1=1) PPy

OFF Sequence *Note1

Y Y

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
Note
Set Sleep
mode
Sleep SET
R10h: SLP=1
| _
|
|
Sleep EXIT Exit Sleep
R10h: SLP=0 mode

1clock or more

Display ON sequence

MNote

*Notel1: See Display ON/OFF setting sequences
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8-3 Power Supply Configuration

User setting (1)
ML, BP, FP. Gamma
Setting, others.

LcD
Power supply ON
sequence

Power supply
Startup time
{8 frames x 1/05C)

Power supply Ve, Vi, 1I0Vee) ON

Vei
10Vee
Vee

Vee = 10Vee = Vel
or Ve, 10Wec, Vi simultaneousty

Power supply OFF setting l
DET=0.D1=0 Power ON reset |
l 2ms or more
Transfer synchronization

RE=0, DB=18"h0000
RE=0, DB=18hD00D0
R5=0, D8=18"h0000
R5=0, D8=18"h0000

y

| Initial instrucfion setiing

Power supply user sefting
R10h: APE=1, AP, BT, SAP=1
R11ih: VC, DCO, DCA

R1Zh: VRH, VCMR=1

R13h: VDV

R29h: VCM1

R :

y Other mode setfing instruction 1

e ppappp—— |
[}
A,

-

P R —

Display OM sequence |

[
i
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
)
1

T YT Y Ti

w

| MNormnal display | DTE=1.D1=1
| Display OFF sequence |
Hrame or more

".“ ____________________ "1‘
: Power supply user setiing '| LCD
+ | RiDh AP=2'hD, SAP=D | Power supply OFF
1 | sequence
1 1frame or more :

]
[
! v l

i
: Power supply Halt seiting :
: R10h: APE =0 1

i

¢
il i ............ -

Power supply (Vcc, Vei, I0Vec) OFF

Vel
IOVee
Vee

Vel = 10Vec = Veo
or Ve, 10Wec, Ve simultaneousthy

Power Supply ON/OFF Sequence
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9 Electrical

Normal Write Mode (IOVCC = 1.65~3.3V)

Characteristics

Item Symbol Unit Min Typ. Max Test Condition
X Write tevow ns TBD
Bus cycle time
Read tover ns 300 -
Write low-level pulse width PWyw ns TBD - 500
Write high-level pulse width PWiaw ns T8D
Read low-level pulse width PWir ns 150 - -
Read high-level pulse width PWyr ns 150 - -
Write / Read rise / fall time twreftwre ns - - 25
. Write ( RS to nCS, E/nNWR ) 10 -
Setup time tas ns
Read ( RS to nCS, RW/nRD ) 5
Address hold time ta ns )
Write data set up time tosw ns 10
Write data hold time tn ns 15 -
Read data delay time tooe ns 100
Read data hold time tous ns 5
ViH ViH
RS ViL ViL X
le tas N le tan ot
tee [ | lehw
< : >
nCS \ /
nWR < lovow | >
\ PWuw ¥ ———
PWHw
€ eiwﬁf
twa tDSW » < tH »
DB[17:0 -
Vi [T7777X_ Veissaa X7 77777
« tas t -« tan >
« CYCR | >
PWLR
\ >/« >\
HRE t . PWhr
WwRf & t elwRr
4.% &)
DB[17:0] -
(Read) [[[[[[X Vaiddata X/ //[/[ [/
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(IOVCC= 1.65 ~ 3.3V)

Item Symbol Unit Min. Typ. Max. Test Condition

Serial clock cycle time ite { recelve_d ) L B2 TED - -

Read ( transmitted ) tscve us 200 - -
Serial clock high — level Write ( received ) tsch ns 40 = =
pulse width Read ( transmitted ) tscn ns 100 - -
Serial clock low - level pulse | Write ( received ) tscy ns 40 - -
width Read ( transmitted ) tscy ns 100 - -
Serial clock rise / fall time tscr, tscr ns - - 5
Chip select set up time tesu ns 10 - -
Chip select hold time ten ns 50 - -
Serial input data set up time tsisy ns 20 = 4
Serial input data hold time tsin ns 20 - -
Serial output data set up time teon ns - - 100
Serial output data hold time tson ns 5 - -

|
SCL
[ TR R Lo J
S0 X :,"‘H Input Data Yo Input Data
IL 1
"SCO

v v, v,
s0o X VODH Output Data V‘;X Output Data "’{;HX
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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 tsvics ns 0 - - -
ENABLE setup time tens ns 10 - - -
ENABLE hold time tenn ns 10 - - -
PD Data setup time trps ns 10 - - -
PD Data hold time oo ns 40 - - -
DOTCLK high-level pulse width PWDH ns 40 - - -
DOTCLK low-level pulse width PWDL ns 40 - - -
DOTCLK cycle time teven ns TED - - -
DOTCLK, VSYNC, HSYNC, rise/fall time brghe tigne ns - - 25 -

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

Item Symbol Unit Min. Typ. Max. Test Condition
VSYNC/HSYNC setup time tsyncs ns 0 - - -
ENABLE setup time tens ns 10 - - -
EMABLE hold time tenn ns 10 - - -
PD Data setup time teos ns 10 - - -
PD Data hold time teon ns 30 - - -
DOTCLK high-level pulse width PWDH ns 30 - - -
DOTCLK low-level pulse width PWDL ns 30 - - -
DOTCLK cycle time teven ns 80 - - -
DOTCLK, VSYNC, HSYNC, rise/fall time tignrtignt ns - - 25 -
t
rgbf
Lo ™7, tsyncs )
HSYNC Viu
VSYNC ANV,
tase
le tENS » e tEMH -
HSYNC Vi Vig
VSYNC vV, Vy
toor 1] PWDL boor o PWDH
- » "
Vin \ 7V Vi N
.V=L Vi / &
le toveo .l
tF’EDS tF'DH
- > - >
X Vi Write Data Vi X
i Vi
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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.

]

\ i /ONE A active area

| |

| | ZONE B viewing area
L]

L ]
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10-5 INSPECTION QUALITY CRITERIA
Class|Accept
No. Iltem Criterion for defects of | able
Defec| level
1 | Nondisplay No non display is allowed Major | 0.65
Scratch,Dent  of . . .
2 | plastic Mold 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
EBlack dot defect N = 2
Total N = 2
5 | Line Defect None Minor | 1.5
6 Eiﬂgvgﬁaﬁgghmess : None Major | 0.65
7 |oneyen Brighess None Major | 0.65
D
-2 [k
——y—e
.
T, o,
8 | Display pattern 2 Unit:mm Minor | 1.5
AtB _va0lo<c D+E 025 |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 Size D (mm) Acceptable number
Shape s
9 D<0.1 Ignore Minor! 1.5
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
A 0.1<wW - See dot shape
DO
. Size D (mm) Acceptable number
11 %T;r?zlzrm D<0.3 Ignore Minor| 1.5
P 0.30 < D < 0.50 1
0.50<D 0
s inclusion : Width (mm) Length (mm) Acceptable number
12 fitr?énzdgggs'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 inclusion : Size D (mm) Acceptable number
13 | Suins inclusion :| ™5 g 1 Not Allowed Minor| 1.5
pe
0.1<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
Light box Light box
Produet  vigual 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 R - 0
Storage Test 60°C, Humidity 90%, 72 hrs 1,2

Temperature /Humidity 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. 1IMQ 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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