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1 Features

This single-display module is suitable for cell phone application. The Main-LCD
adopts one backlight with High brightness 4-lamps white LED.

(1) Construction: 2.8” a-Si color TFT-LCD, White LED Backlight, and FPCB.

(2) Main LCD : 2.1 Amorphous-TFT 2.8 inch display, transmissive, Normally white

type, 12 o’clock.

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

2.3 Narrow-contact ledge technique.

2.4 Main LCD Driver IC: ILI9320

2.5 Real 262K colors display:
262K: Red-6bit, Green-6bit, Blue-6bit (9/18-bit interface)
Dithering 262K: Red-5bit, Green-6bit, Blue-5bit (8/16-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) MPU interface: 8/16-bit 80-Series, parallel interface.
(7) 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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2 Mechanical specifications

Dimensions and weight

ltem Specifications Unit
External shape dimensions *1 50.0 (W) x98.5 (H). mm
Main Pixel size 0.18 (W) x 0.18 (H) mm
LCD Active area 43.2 (W) x57.6 (H) mm
Number of Pixels 240(H)x320(V) pixels mm

Weight TBD g

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

3 Absolute max. ratings and environment

3-1 Absolute max. ratings

Ta=25°C GND=0V

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. +70°C Note 1:
temperature Min. -20°C Non-condensing
Operating Max. +60°C Note 1:
temperature Min. -10°C Non-condensing
Note 1 : Ta<+40°C - - - - Max.85%RH

Ta>+40°C - - -
with 40 °C 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)

Item Symbol Conditions MIN. TYP. MAX. Unit
'Soﬂgggr Vob 2.6 2.8 3.3 \Y
High\;:)elzlaeg:einput Vine 0.8Vop Voo v
LOW\-/loel}laeglgcienpUt ViLe 0 0.2Vpp \
cneniab | o | tepoFE | - | 8 | - | mA
S ofLED | heoon | Visoowsev | - | 80 | - | ma

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

ltem Symbol | Conditions | MIN. TYP. MAX. Unit
Forward voltage Vs lf =80mA 3.4 3.6 3.8 Vv
Reverse voltage V, - - 12 V
Forward current l¢ Fé’la-?:IIIgl 75 80 85 mA
Power Consumption PsL Is =80mA - 288 - mwW
Uniformity (with L/G) - I=80mA 80%*1 - -
Bare LED Luminous \'Z 3.6V 5
intensity I 80mA 3000 - - cd/m
Luminous color White
Chip connection 4 chip parallel connection
Bare LED measure position:
-l A -
- 5/6 A -
o . 12A
g <> 16A
A A A A
iinONONO,
& °A
[11]
180 © ©
vl v|y
\
Q) O, I
\
Light source K4 K3 K2 K1
(MAIN LCD)
: : Min(P1~ P
*1 Uniformity (LT): PP1=P9) 100 > 80%
Max(P1 ~ P9)
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4-3 Touch Panel Electrical Specification

Parameter Condition Standard Value
. . X Axis 200 ~ 900 ©
Terminal Resistance
Y Axis 200 ~ 900 ©
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)
Symbol Function
1 X+ Touch Panel Right Signal in X Axis
2 Y+ Touch Panel Bottom Signal in Y Axis
3 X- Touch Panel Left Signal in X Axis
4 Y- Touch Panel Top Signal in Y Axis
G |
- =
X- X+
d =
Y+
| ICONS |
— H
Y- XY X+
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5 Optical characteristics

Main LCD
5.1

Optical characteristics

(1/320 Duty in case except as specified elsewhere Ta = 25°C)
LED backlight transmissive module:

ltem Symbol | Temp. | Min. Std. Max. [ Unit Conditions
Response Tr 25°C - 15 - ms 6=0% ,9p=0°
time Tf 25°C -- 35 - (Note 2)
—0° —0° . .

Contrast ratio CR 25°C - (250) - | 970 =0 (,\:_(EeDﬁN’ HIGHT.OFF
Transmittance T 25°C | (5.0) | (5.5) - %

Visual 1a;mglte ) 2590 (6f) 35 De- | ¢=0° CR=10LED:ON LIGHT:OFF
range fron (6b) 15 gree (Note 3)

and rear

Vlsuallar;tgled ; 050G (61) 45 De- | ¢=90°, CR=10 LED:ON LIGHT:OFF
r_ange ettan (0r) 45 gree (Note 3)

right

Visual angle

direction 12:00 (Note 5)

priority

. Cd/ _ .

Brightness (180) (200) - m2 V1 ep=3.6V, 80mA Full White pattern
() is a default

5.2 CIE (x, y) chromaticity (1/320 Duty Ta = 25°C)

Item Symbol Transmissive Conditions
Min. Typ. Max.

Red X (0.590) (0.620) (0.650) 6=0" ,¢=0"
Y (0.310) (0.340) (0.370)

Green X (0.303) (0.333) (0.363) 0=0",¢p=0°
Y (0.564) (0.594) (0.624)

0.132 0.152 0.182 o =0°

Blue X ( ) ( ) ( ) 69=0" ,p=0
Y (0.196) (0.116) (0.146)

0.275 0.305 0.335 o -0

White X ( ) ( ) ( ) 0=0" ,¢=0
Y (0.294) (0.324) (0.354)

()

is a default
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NOTE 1: Optical characteristic measurement system

Ring light
<+— .
| CD module ﬂ — Brightness gauge
g BM-7 (Topcon)
4_
) Metal halide lamp
Glass fiber
LED:OFF, LIGHT:ON
LCD Optical Detector
C }
_ Brightness gauge
=E BM-7 (Topcon)
—>
LED—~ |
LED:ON, LIGHT:OFF

NOTE 2: Response tome definition

i::ZbﬁZIII:ZZIZIIIIZZI::UZZIZZIIZZI:II:II IIZZI:L[IIZIZZZZZZI
Nonselected Nonselected
Condition * Condition
Bright Selected
righiness Condition ,
Y :—_———---
90%
100%
10%
—
< td -

Rise Time

Decay Time (fall time tf)
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NOTE 3: ¢ -~ 6 definition

NOTE 4: Contrast definition

SELECTED WAVE

SELECTED WAVE
A A
100% NON—SELECTED WAVE
NON—SELECTED WAVE
(2] n
0 B [77]
5]
: | : |
e
2 e NN N B | _/ /8 X o
1 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
(0]
()
@o
@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 : ILI9320
Back light: White LED x 4 (I.ep=80mA)
1
i

2.8" TFT LCD Panel
240(RGB) X 320 Pixels

Driving Circuit
Power Supply Circuit [LIS320

Gate Driver Circuit I

R

Vei Vee. Resister
IOVee GND
DBO~17
/CS, /RESET
WR,
/RD,
RS
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7 Interface specifications

Pin No. Terminal Functions

1 DBO Data Bus Bit 0 Contract to IC Data Bus Bit 1

2 DB1 Data Bus Bit 1 Contract to IC Data Bus Bit 2

3 DB2 Data Bus Bit 2 Contract to IC Data Bus Bit 3

4 DB3 Data Bus Bit 3 Contract to IC Data Bus Bit 4

5 GND GND-terminal

6 vCcC Power supply for the internal logic circuit. (VCC=2.8~3.3V)
7 ICS Chip select signal. Low : chip can be accessed;

High : chip cannot be accessed.
8 RS The signal for register index or register command select .
Low: Register index or internal status (in read operation);
High: Register command.

9 /WR Write clock terminal , active “L” ( 80 series interface )
10 IRD Read clock terminal , active “L” ( 80 series interface )
1 NC Not connection ( IM0 )

12 X+ Touch panel X axis ( RIGHT )

13 Y+ Touch panel Y axis (BOTTOM )

14 X- Touch panel X axis ( LEFT)

15 Y+ Touch panel Y axis ( TOP )

16 LED A LED Backlight A terminal
17 LED K1 LED Backlight K1 terminal
18 LED K2 LED Backlight K2 terminal
19 LED K3 LED Backlight K3 terminal
20 LED K4 LED Backlight K4 terminal
21 NC Not connection (IM3)

22 DB4 Data Bus Bit 4 Contract to IC Data Bus Bit 4

23 DB8 Data Bus Bit 10 Contract to IC Data Bus Bit 8

24 DB9 Data Bus Bit 11 Contract to IC Data Bus Bit 9

25 DB10 Data Bus Bit 12 Contract to IC Data Bus Bit 10
26 DB11 Data Bus Bit 13 Contract to IC Data Bus Bit 11
27 DB12 Data Bus Bit 14 Contract to IC Data Bus Bit 12
28 DB13 Data Bus Bit 15 Contract to IC Data Bus Bit 13
29 DB14 Data Bus Bit 16 Contract to IC Data Bus Bit 14
30 DB15 Data Bus Bit 17 Contract to IC Data Bus Bit 15
31 IRESET Reset pin. Setting either pin low initializes the LSI.
32 VCI Power supply for Step-up circuit. (VCi=2.8~3.3V)
33 VCC2 Power supply for I/O circuit

34 GND GND-terminal

35 DB5 Data Bus Bit 5 Contract to IC Data Bus Bit 5

36 DB6 Data Bus Bit 6 Contract to IC Data Bus Bit 6

37 DB7 Data Bus Bit 7 Contract to IC Data Bus Bit 7
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7.1 80-system 16-bit interface

The i80/16-bit system interface is selected by setting the IM[3:0] as “0010” levels. The 262K or 65K color can

be display through the 16-bit MPU interface. When the 262K color is displayed, two transfers (1* transfer: 2

bits, 2" transfer: 16 bits or 1% transfer: 16 bits, 2™ transfer: 2 bits) are necessary for the 16-bit CPU interface.

nCS »InCS
A1l »IRS
SyStem nWR »nWR
nRD nRD
D[15:0] |« = »| DB[17:10], DB[8:1]
TRI DFM 16-bit MPU System Interface Data Format
system 16-bit interface (1 transfers/pixel) 65,536 colors
1st Transfer
0 * IUBIUBIUBIUBIUH LJB UBI IUBIJBIUBIJHIJBIJBIUBIUB
16 ] 15 | 14 | 13 ] 12
T \\ i 4l
B T T T
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer
1 0 UB UB us UB L)B L)B 10):3 L)BIL)BIUBI.)BIJBIJBIJBIJBIUB DB
11 17 | 16
T T T —
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer
1 1 L1J$ LJB L)B L)B L1)33 L)BIL1)}13IL)BIJBIJBIJHIJBIJBIUBIUBIUE
ST —
262,144color are available
Date : 2006/05/22 AM240320M8TNQW-TO0H
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7.2 80-system 8-bit interface

The i80/8-bit system interface is selected by setting the IM[3:0] as “0011” and the DB17~DB10 pins are used
to transfer the data. When writing the 16-bit register, the data is divided into upper byte (8 bits and LSB is not
used) lower byte and the upper byte is transferred first. The display data is also divided in upper byte (8 bits)
and lower byte, and the upper byte is transferred first. The written data is expanded into 18 bits internally (see
the figure below) and then written into GRAM. The unused DBJ[9:0] pins must be tied to either Vcc or AGND.

TRI DFM 8-bit MPU System Interface Data Format

system 8-bit interface (2 transfers/pixel) 65,536 colors

st Transfer 2nd Transfer

0 * I I I I I I UE L)B UB UB _)B I I I I UB UB
17 16

A !

HEEEEE

80-system 8-bit interface (3 transfers/pixel) 262,144 colors

1st Transfer 2nd Transfer 3rd Transfer

N el Il Ml Nl e il Ml

ﬁiiiiillllll
eslscleslmlmleo

80-system 8-bit interface (3 transfers/pixel) 262,144 colors

1st Transfer 2nd Transfer 3rd Transfer

1 1 UBIUBI I IUB UB IL)B UBI IJB JB UBIUBIUBI IUB L)B
17 16 17 16 15

iiiiii llllliiiiii
e5|c4||cz|e1|eo

Date : 2006/05/22 AM240320M8TNQW-TOOH
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7.3 Register setting with i80 System Interface

i80/M68 system 18-bit data bus interface

Data Bus DB|DB|DB|DB|DB|D0B|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB]|DB
(DB17:0)) 7|6 |15 ||| 12|1n|w0ole|s|7|6|5|4a|3]|2]1
Y V.V Y VYV V¥V Y ¥ Y ¥ Y Y ¥V Y Y ¥
Register Bit D15 | D14 | D12 | D12 | D11 | D10 | D9 | D8 o7 | D6 | D5 | De | D3 | D2 | D1 | DO
(D[15:0])
i80/M68 system 16-bit data bus interface
D[)aéaﬁ‘,‘fo e [DB|[D8|De|DB[DB|DB|DB DB D8 |DB|D0B|DB|DB|DB|DB
(DB[17:10)), 171615 1a|1a]l2]1]|0 s | 7|6 |5 |ala|2]1
(DB[8:1))
Y Y ¥V VY ¥V Y Y ¥ Y V V¥ Y V¥V Y V¥
ﬁ?‘;‘gﬁm D15 | D14 | D13 | D12 | D11 | D10 | DO | DB o7 | 06 | D5 | D4 | D3 | D2 | D1 | DO

i80/M68 system 9-bit data bus interface

T Transfer 27 Transfer
Data Bus DB |DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB]|ODB]|DS
(DB[17:9)) 1716|1514 3|21 |w0|le]|17]w6|5|w|la]12]1]10
20 20 2 25 2% 2% 2R Y ¥V ¥ VY ¥ Y ¥V ¥
:Roeﬁ'g'_‘g]r)B" D15 | D14 | D13 | D12 | D11 | D10 | DO | DB o7 | o6 | D5 | D4 | D3 | D2 | D1 | DO

i80/M68 system 8-bit data bus interface/Serial peripheral interface (2/3 transmission)

17 Transfer 27 Transfer
Data Bus DE|DB| DB | DB | DB|DB|ODB|DB DE | D8 | DB |DB|DB|DB|ODE|DB
(DB[17:10]) 17 16|15 1a|1a]2]1]|10 1716|1514 |13 |12]11] 10
Y Y Y Y VY VY ¥ Y Y V. V¥V V¥V V¥V VYV V. Y
(Fgaﬁ';‘g]r)B" D15 | D14 [ D13 | D12 | D11 | D10 | Do | D8 o7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
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7.4 Register Read / Write Timing of i80 System Interface

y? 78-/7 it term Bus Interfz Timin,

(a) Write to register

ncs | [
S

nRD

nWR L] L]

DB[17:0] X Write register “index" X Write regisser “data” X

(b) Read from register

ncs | |
S

nRD | I

nWR I I

DB[17:0] W wres regiter cindex” )—@

y? -, it term Bus Int Timir

(a) Write to register

ncs |
rRs ] I

nRD

WR L] I I LI

DB[17:10] X X Wi regimier wndex X it daa- row stz X

(b) Read from register

ncs | [
R T |

nRD

nWR ||

pB(17:10] __ X - e

Date : 2006/05/22 AM240320M8TNQW-TO0OH
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Instruction List

7.5

Main LCD Driver I1C:1L1920

No. | Registers Name RWI|RS| D15 |D14 | D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
IR | Index Register W10 D7 106 D5 1D4 103 D2 1D1 100
SR | Status Read R0 L7 | L6 L5 14 L3 L2 L1 L0 0 0 0 0 0 0 0 0
00h| Driver Code Read R |1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0
00h| Start Oscillation W1 - - - - - - - - - - - - - - - 0SC
01h| Driver Output Control 1 W1 0 0 0 0 0 SM 0 SS 0 0 0 0 0 0 0 0
02h{ LCD Driving Control W1 0 0 0 0 0 1 BIC EOR 0 0 0 0 0 0 0 0
03h| Entry Mode W1 | TRI |DFM 0 BGR 0 0 HWM 0 ORG 0 1ID1 1/DO AM 0 0 0
04h| Resize Control W1 0 0 0 0 0 0 RCV1 | RCWO 0 0 RCH1 RCHO 0 0 RSZ1 | RSZ0
07h| Display Control 1 W1 0 0 | PTDE1 | PTDEO 0 0 0 BASEE 0 0 GON DTE CL 0 D1 D0
08h| Display Control 2 W |1 0 0 0 0 FP3 FP2 FP1 FPO 0 0 0 0 BP3 BP2 | BP1 BP0
09h| Display Control 3 W1 0 0 0 0 0 PTS2 [ PTS1 | PTSO 0 0 PTG1 | PTGO 1SC3 ISC2 | 18C1 ISCO
0Ah| Display Control 4 W1 0 0 0 0 0 0 0 0 0 0 0 0 FMARKOE| FMI2 | FMI1 FMIO
0Ch| RGB Display Interface Control 1 | W | 1 | ENC2 [ENC1| ENCO 0 0 0 0 RM 0 0 DM1 DMO 0 0 RIM1 RIMO
0Dh| Frame Maker Position W1 0 0 0 0 0 0 0 FMPS | FMP7 | FMPS | FMP5 | FMP4 FMP3 | FMP2 | FMP1 | FMPO
OFh| RGB Display Interface Control 2 | W | 1 0 0 0 0 0 0 0 0 0 0 0 VSPL HSPL 0 DPL EPL
10h| Power Control 1 W1 0 0 0 SAP BT3 BT2 BT1 BTO APE AP2 AP1 APO 0 DSTB | SLP 0
11h| Power Control 2 W1 0 0 0 0 0 DC12 | DC11 | DC10 0 DC02 | DCO1 | DCOO 0 VC2 | VC1 VCO
12h| Power Control 3 W1 0 0 0 0 0 0 0 VCMR 0 0 0 PON VRH3 VRH2 | VRH1 | VRHO
13h| Power Control 4 W1 0 0 0 VDV4 | VDV3 | VDV2 | VDV1 | VDVO 0 0 0 0 0 0 0 0
20h| Horizontal GRAM Address Set W1 0 0 0 0 0 0 0 0 AD7 ADB ADS AD4 AD3 AD2 AD1 ADO
21h| Vertical GRAM Address Set W1 0 0 0 0 0 0 0 AD16 | AD15 | AD14 | AD13 | AD12 AD11 AD10 | AD9 ADS
22h| Write Data to GRAM W | 1 | RAM write data (WD17-0) / read data (RD17-0) bits are transferred via different data bus lines according to the selected interfaces.

25h| Power Control 7 W1 0 0 0 0 0 0 0 0 0 0 0 VCM4 VCM3 | VCM2 | VCM1 | VCMO
2Bh| Frame Rate and Color Control W1 0 0 0 0 0 0 0 0 EXT R 0 [FR SEL1[FR SELO 0 0 0 0
30h| Gamma Conlrol 1 wi1] o | o 0 0 0 | kp1R) | kPip) | kP1O) | 0 0 0 0 0 KPO[2) | KPO[1) | KPO[O]
31h| Gamma Control 2 wl1] o | o 0 0 0 | ke | kP3] | kP3| 0 0 0 0 0 KP2[2) | KP2[1] | KP2[0)
32h| Gamma Control 3 W |1 0 0 0 0 0 KP52] | KPS[1] | KP5[0] 0 0 0 0 0 KP4[2] | KP4[1] | KP4[0]
35h| Gamma Control 4 W1 0 0 0 0 0 RP1[2) | RP1[1] | RP1[0] 0 0 0 0 0 RPO[2] | RPO[1] | RPO[O]
36h| Gamma Control 5 W1 0 0 0 VRP1[4] | VRPA[3] | VRP1[2] | VRP1[1] | VRP1[0] 0 0 0 VRPO[4] [ VRPO[3] | VRPO[2] [ VRPO[1] [ VRPO[O]
37h| Gamma Control 6 wl1] o |0 0 0 0 | kN1 | ke | ke | o 0 0 0 0 KNO[R] | KNO1] | KNOJO)
38h| Gamma Control 7 wi1] o | o 0 0 0 | kN3] kA | kol o 0 0 0 0 KN2[2) | KN2[1] | KN2[0)
39h| Gamma Control 8 wl1] o | o 0 0 0 | kns2) | knsg | ks | o 0 0 0 0 KN4[2] | KNA[1) | KN4[O)
3Ch| Gamma Control 9 W1 0 0 0 0 0 RN1[2] | RN1[1] | RN1[0] 0 0 0 0 0 RNO[2) | RNO[1] | RNO[O]

AM240320M8TNQW-TOOH
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No.| Registers Name RW[RS| D15 |D14| D13 | D12 | DM | D10 | D9 D8 07 D6 D5 D4 D3 D2 | DI D0

3Dh| Gamma Control 10 WIt] 0 [0 0 | VRN1[4] | VRN1[3] | VRNA[2] | VRNA[1] | VRNA[O]] - 0 0 0| VRNO[M] | VRNO[3 | VRNO[2]{ VRNO[1]{ VRNO[O]
50h| Horizontal Address Start Position | W 1] 0 | 0 0 0 0 0 0 0 ] HSA7 | HSAB | HSAS | HSA4 | HSA3 | HSA2 | HSA1 | HSAD
51h| Horizontal Address End Positon W [1] 0 | 0 0 0 0 0 0 0 | HEA7 | HEAG | HEAS | HEA4 | HEA3 | HEA2 | HEA1 | HEAO
52h| Verlical Address Start Positon | W [{1] 0 | 0 0 0 0 0 (0 | VSAB | VSAT | VGAG | VSAS | VSA4 | VSA3 | VSA2 | VSAT | VSAD
53| Vertical Address End Postion ~ [W 1] 0 | 0 0 0 0 0 0 | VEAS | VEAT | VEAG | VEAS | VEA4 | VEA3 | VEA2 | VEA1 | VEAO
60h] Driver Quiput Control 2 Wit GS | O | NS | N4 | N3 | N2 | NLT | NLO 0 0 ] SCNS | SCNA | SCN3 | SCN2 | SCN1 | SCNO
61h| Base Image Display Control Wit 0 |0 0 0 0 0 0 0 0 0 0 0 0 NOL | VLE | REV
BAN Vertical Scroll Control Wil 0 [0 0 0 0 0 0 VIS | VL7 | VL6 | VLS VL4 VL3 V2 | VL ] VWO

80h| Partial Image 1 Display Posiion [ W [1] 0 | 0 0 0 0 0 0 |PTDPOS JPTOPOT |PTOPOG| PTOROS | PTDPO4 | PTOPO3 | PTDPO2 | PTOPO1 | PTDPOD
81h| Partial Image 1 Area (Stert Ling) (W 1] 0 [ 0 0 0 0 0 0 [PTSAO8 JPTSAOT [PTSA0S| PTSAS | PTSA04 | PTSA0S | PTSAO2 [ PTSAO1 | PTSAOO
82h| Partiallmage 1 Area (End Line) [W[1] 0 | 0 0 0 0 0 0 |PTEAOB JPTEAQT |PTEAOS| PTEAQS | PTEAO4 | PTEAO3 |PTEAO2 | PTEAOT | PTEAOD
83h| Partial Image 2 Display Position [ W {1 ] 0 | 0 0 0 0 0 0 |[PTOP18JPTOP17 [PTOP18{ PTOP15 | PTOP14 | PTOP13 |PTOP12|PTOP11 [ PTDP10
84h| Partiallmage 2 Area (Start Line) [W |1 ] 0 | 0 0 0 0 0 0 |PTSA18JPTSA17 |PTSA16| PTSA1S | PTSA14 | PTSA13 |PTSA12| PTSA1 | PTSA0
85h| PartialImage 2 Area (End Lineg) [W [1] 0 | 0 0 0 0 0 0 |PTEA18JPTEA17 |PTEA16| PTEATS | PTEA14 | PTEA13 |PTEA12| PTEA11 | PTEA1D
90h| Panel Interface Control 1 Wit 0 [0 0 0 0 0 | DIV {DvIoog 0 0 0 0 RTNI3 | RTNI2 | RTNI1 | RTNIO
92h| Panel Interface Control 2 Wit 0 ] 0 0 0 0 | NOWIZ | NOWIT | NOWIOY O 0 0 0 0 0 0 0

93h| Panel Interface Control 3 WIt] 0 |0 0 0 0 0 0 0 0 0 0 0 0 MCPI2 | MCPI1 | MCPI0
95h| Panel Interface Control4 Wit] 0 ] 0 0 0 0 0 | DIVET|DIVEOR 0 0 | RTNES | RTNE4 | RTNE3 | RTNE2 | RTNE1 | RTNEO
97h| Panel Interface Control § Wi1] 0 10 0 0 | NOWES] NOWE2 | NOWET | NOWEOQ 0 0 0 0 0 0 0 0

98h| Panel Interface Control§ Wit 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 | MCPE2] MCPE1] MCPED
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8. Application

8.1 Display ON/OFF Sequence

Display Off Flow Display On Flow
l F:’ower Setting;]
Display OFF l
GON =1
DTE = 1 Display On
D[1:0]=10 BASEE=0
GON =1
DTE=0
D[1:0] = 01
Wait for 2 frames l
or more
Wait for 2 frames
l or more

Display OFF \ 4
Display On
GON=0
DTE=0 BASEE=1
D[1:0] =00 GON=1
DTE=1
l D[1:0] = 11
Power Supply Off l
" ‘/ Display ON \'I
SAP =0 \ ISplay
APE=0 - J
AP[2:0] = 000
PON=0

l

N N
( Display Off |
. /

Date : 2006/05/22 AM240320M8TNQW-TO0OH
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8.2 Deep Standby and Sleep Mode

Enter
deep
standby
mode

Release
from
deep

standby

Deep Standby Mode

( Display Off Sequence >

Set R10h:DSTB =1

|
I
I

v

Set nCS pin = Low, then
SetnCS pin = High

Set nCS pin = Low, then
Set nCS pin = High

Set nCS pin = Low, then
Set nCS pin = High

Set nCS pin = Low, then
SetnCS pin = High

Set nCS pin = Low, then
SetnCS pin = High

Set nCS pin = Low, then
SetnCS pin = High

Sleep Mode

( Display Off Sequence >

Set Sleep (SLP = 1)

Release
Release from Sleep f
(SLP=0) RO
Sleep

Set nCS pin
low to high x6

A 4

Registers set as default value

v

ILIS320's register setting
GRAM data setting

v

( Display On Sequence )

!

Power Supply Seeting

C Display On Sequence >

Date : 2006/05/22
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8.3 Power Supply Configuration

When supplying and cutting off power, follow the sequence below. The setting time for oscillators, step-up

circuits and operational amplifiers depends on external resistance and capacitance.

) | S
Power Supply ON (V. Vi, 10Ve) i DTE=1
o e Normal Display | g
Voo 10Vee Vg GON=1
GND .
Display OFF
Vo> 0V, —> Y o fply OF
Vo 10V, Vi Simuitaneously
Y Dizolay OFF Setting \
1ms or more Power On Reset &T&;: 00 .
and GON=0 ;
Display OFF FCN=0 Display OFF
‘F VCOMG =0
10ms or more
Oscillator
Stabilizing time Y A
7 SAP[2.0) = 000
LCD Power [Registers setting\ Power supply inftial setting Power Supply -;g!ifcf: 0o
Supply ON before power supply | et VC[20) VRF3:0) VW4T, Halt Setting VOOMG=0
Sequence startup VOV[4:0), PON=0, DK=1
, N J
. . . Y
( . \ Power supoly operation setfing (1)
Registers setting for BTI2:0 = 000 ) )
power supply startup setl DC1[2:0}, DCOR:0) Power Supply OFF (Voo Ve, 10V,
\ FON=1
\ ") sempq Yo 10V Ve
Step-up circuit GND
stabilizing time | v Vo = 10V —» V. or
Registers setting for , ) Veg, 10V Vg Simultaneously
power supply startup gf_?‘oj
@ VCOMG=1 Power OFF Sequence
Operational
Amplifier
stabilizing time Set the other
registers
L4
Display ON .
Set SAP[2:0
Sequence SeSAl
DTE=1
Display ON D[1:0=11
GON=1
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Preliminary

The contents of this document are confidential and must not be disclosed wholly or in part to any
third part without the prior written consent of AMP DISPLAY

9. Electrical

Characteristics

9.1 Clock Characteristics

VCC =2.40 ~3.30V. IOVCC =1.65 ~ 3.30V

Item Symbol | Test Condition Min. | Typ. | Max. | Unit
Extenal Clock Frequency fcp VCC=24~3.3V 450 550 650 KHz
Extemnal Clock Duty Touty VCC=24~33V 45 50 55

Extemnal Clock Rising Time Trcp VCC=24~33V 02 Us
Extemnal Clock Falling Time Tfcp VCC=24~33V - - 02 us
RC oscillation clock fosc Rf = 100KQ. VCC =2.8V 450 550 650 KHz

9.2 AC Characteristics (180 — system Interface Timing Characteristics )
Normal Write Mode (IOVCC = 1.65~3.3V, VCC=2.4~3.3V)

Item Symbol | Unit | Min. | Typ. Max. | Test Condition
Bus cycle time L levow ns 100 - -
Read tcver ns 300 N - -

Write low-level pulse width PWyow ns 50 - 500 -
Write high-level pulse width PWhw ns 50 - -
Read low-level pulse width PW.r ns 150 - -
Read high-level pulse width PWur ns 150 - -
Write / Read rise / fall time twrrtwar ns - - 25
Setup time Write ( RS to nCS, E/nWR) tas ns 10 -

Read ( RS to nCS, RW/nRD ) 5 -
Address hold time tax ns 5 -
Write data set up time tosw ns 10 -
Write data hold time tu ns 15 - -
Read data delay time toom ns - - 100
Read data hold time tpen ns 5 -

v, -V,
RS V|: ><rV":
tb t.ﬁ)‘l
ncs \ /
PW’L’-V‘ P..A’LR PWP"I\" P\A"HQ
\-VH Vi NV
WR, nRD v, / I
" " \\\\\(VL VL)Z \
e [+ 1 tovow toven
tDG'-V t-)
Write Data Iy TT7777F V. ) V. 77777 'f 7
g2 27T et X ITITITITITE
bor toum
Read Data T 7777777777777 77 \Y . V Iy
ssara /[ /// 1111111111 TTRE vawesa 2X///11177717
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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 ares

/ONE B viewing area

Date : 2007/05/22 AM240320M8TNQW-TOOH 23
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11.5 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 °fl " Serious one is not allowed Major| 0.65
3 | ScratchonFPC | 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 Eiggvggaﬁgghtness : None Major | 0.65
7 Do ey onness None Major | 0.65
D
1
+— N [T
A G—u‘ -
- é
13 [ ﬁ 1
8 | Display pattern B Unit:mm Minor| 1.5
AtB h30lo<c D*E 025 %soas
Note: 1. Acceptable up to 3 damages
2. NG if there’re to two or more pinholes per dot
Scratch of
Polarizer :Dot -
Shane s Size D (mm) Acceptable number
9 P D<0.1 Ignore Minor 15
Size: 0.1<D<0.3 3 '
0.3<D 0
D- A+B
2
Date : 2007/05/22 AM240320M8TNQW-TOOH 24
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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<W - See dot shape
D¢
: Size D (mm) Acceptable number
11 B‘I’b*?'e in D<03 Ignore Minor| 1.5
polanizer 0.30<D<0.50 1
0.50<D 0
< iolusion - Width (mm) Length (mm) Acceptable number
12 | Dasanos®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 | orams nolusion | ™D < 0.1 Not Allowed Minor| 1.5
pe
01<D<0.2 Not Allowed
0.25<D Not Allowed
Date : 2007/05/22 AM240320M8TNQW-TOOH 25
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11.6 RELIABILITY

Test Item Test Conditions Note
High Temperature Operation 60+3°C , t=72 hrs
Low Temperature Operation -10+3°C , t=72 hrs
High Temperature Storage 70+£3°C , t=72hrs 1,2
Low Temperature Storage -20+3°C , t=72 hrs 1,2
Humidity Test 40°C , Humidity 90%, 72 hrs 1,2
-20°C ~ 25°C~ 70°C
Thermal Shock Test 30 min. 5 min. 30 min. (1 cycle) 1,2
Total 5 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
+5KkV, 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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12 USE PRECAUTIONS

1)

2)

3)

4)

1)

2)

3)

4)

12.1  Handling precautions

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.

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.

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

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.

12.2 Installing precautions

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.

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

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

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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1)
2)

3)

7)

12.3 Storage precautions

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

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

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

12.4 Operating precautions

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.

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.

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

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.

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.

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.

The characteristic of the semiconductor element changes when it is exposed to

Date : 2007/05/22 AM240320M8TNQW-TO0OH
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light emissions, therefore ICs on the LCD may malfunction if they receive light
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.

12.5 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.
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13. MECHANIC DRAWING
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