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1 Features
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2 Mechanical specifications
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4 Electrical specifications
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4-3 Touch Panel Electrical Specification

Parameter Condition Standard Value
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5 Optical characteristics

Main LCD
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NOTE 1: Optical character istic measurement system

+567&,574>& &

E1F&;<8=,)& ﬂ — UA574>6)..&7-=7)&
o " UD'#&K3<9B<6M&
4_
) D)>-,&4-,58)&,-:9&
Y -.8@5?)A&

LED:OFF, LIGHT:ON

i9>5B-,&F)>)B><A&

ElF&_&_l
1 !

UA574>6)..&7-=7)&
UD'#&K3<9B<6M&

EJR&—— A
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: ye+d definition

NOTE 4: Contrast definition
SELECTED WAVE

A

-
(=]
(<]
b

NON-SELECTED WAVE

BRIGHTNESS
BRIGHTNESS

Vo
CrM

Vop VOLTAGE

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

NOTE 5: Visual angle direction priority

LI&N&™'&

_&N&™&

"&N&™&

SELECTED WAVE

NON-SELECTED WAVE

Vop VOLTAGE

(negative type)

[&N&™&
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6 Block Diagram

Block diagram (Main LCD)

F5.9,-:&@<A;->N& &  0'Q5&3R3&>A-6.;58¥A;-,,:&*45>)&>:9)S&L!&<XB,<BGC&
F5.9,-:&B<;9<.5>5<6N&!"&\&+YU&\&[!"&8<>.&

E1F&FASW)A&N& & &  “E™ [I"&

U-BG&,574>N& & &  T45>)&EILERQTEHNE

&
l|31
T |
I
\
: 2.8" TFT LCD Panel
: 240(RGB) X 320 Pixzels
\
|
> |
———————————————————— S1
Driving Circuit |
Power Supply Clreuit [LI9320
Gate Driver Circuit |

R

Vi Voo, Resistar
[OVee  GHD
DBE0-17
G5, /RESET
MWH,
/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 VCC 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 signa] for register index or register cqmmand selec@ .
Low: Register index or internal  status (in read operation);
High: Register command.

9 /WR Write clock terminal , active OLO ( 80 series interface )
10 /RD Read clock terminal , active OLO ( 80 series interface )
1 NC Not connection ( IMO)

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 /RESET 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 1/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

Date : 2006/05/22 AM240320M8TNQW-TOOH
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&

C

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

bits, 2™ transfer: 16 bits or 1% transfer: 16 bits, 2™

#CL& O™.:.>);&L "?5>&56>)A@-B)&

transfer: 2 hits) are necessary for the 16-bit CPU interface.

* transfer: 2

nCs »InCS
A1l »IRS
SyStem nWR » nWR
nRD nRD
D[15:0] |« i »| 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 ’ pi I I I I I Il I D il B I I I I L
Py T T T T l L
EE T T T T T ——
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
Ist Transfer 2nd Transfer
1 0 LJB uts LJB LJB uts LJB | IusluleulJalJulJalJbluu UH UB
e e e e
80-system 16-bit interface (2 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer
1 1 UBIUB LJH |L1Jlg$|L1J4BII;‘SélL1)2|$|L1?k1:5|UBIJHIJHIJHIJBIJBIUHIUH'UH
T T T T —
I'ISLIIB<,<A& -A)& -W-5,-2))&
Date : 2006/05/22 AM240320M8TNQW-TOOH
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#CI& O".:.>):&0'?5>&56>)A@-B)&

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 DB[9:0] pins must be tied to either Vec or AGND.

TRI DFM 8-bit MPU System Interface Data Format
system 8-bit interface (2 transfers/pixel) 65,536 colors
1st Transfer 2nd Transfer
0 ' i Il I el e I Bl IS i I I I I B
Py [ [ [ [ \\\ l J'
S —
80-system 8-hit interface (3 transfers/pixel) 262,144 colors
1st Transfer 2nd Transfer 3rd Transfer
N il Il I e e Bl Bl B il s B B I I s e Ol
! L I J, I
Gslc;a,lcal(;zlmlco
80-system 8-bit interface (3 transfers/pixel) 262,144 colors
1st Tra nsfer 2nd Transfer 3rd Transfer
1 1 UH|UHIUHI |LJH us us L)HIL?H b2 JH DE JHIJBILJHI |LJH LJH
17 16 15 14 12 | 17 16 15
J, y L l L
Gs|s4|ca|G2|G1|G0
Date : 2006/05/22 AM240320M8TNQW-TOOH
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HC[&F)75.>)A&.)>>56TB#&50"8Q:.>):&"6>)A@-B)&

Data Bus
(DB[17:0])

Register Bit
(D[15:0])

Data Bus
(DB[17:10]),
(DB[E:1])

Register Bit
(D[15:0])

Data Bus
(DB[17:4])

Register Bit
(D[15:0])

Data Bus
(DB[17:10])

Register Bit
(D[1a:0))

iB0/MB8 system 18-bit data bus interface

DB |DB |DB|DB|DB|DB|DB|DB |DB | DB |DB| DB |DB |DB|DB |DOB | DB |DB
17|16 |15 |14 13|12 |11|10|8|8|7|6]|5 4|3 |2]|1]|0
Y ¥ ¥ ¥ Yy ¥y ¥Y ¥ ¥ Y ¥ Y Y Y Y Y
D15 | D14 | D13 | D12 | D11 (D10 | DO | D8 D7 | D6 | D5 | D4 | D3 (D2 | D1 | DO
iB80/M6B8 system 16-bit data bus interface
DB |DB | DB |DB|DB|DB|DB| DB De (DB | DB |DB (DB | DB |DB|DB
17|16 | 15 | 14| 13 |12 | 11| 10 Bl 7|6 |5 4|3 2] 1
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
D15 | D14 | D13 | D12 | D11 (D10 | DO | D8 D7 | D6 | D5 | D4 | D3 (D2 | D1 | DO
i80/M68 system 9-bit data bus interface
17 Transier Z™ Transfer
DB (DB |De|DB|DB|DB|DB|DB |DB|DB|DB|DB|DB|DB|DEB|DB|DB|DB
17|16 15| 14|13 |12 |11 | 10| 8 |17|16]15 |14 |[13]|12| 11|10/ 9
¥ Y ¥ Y Y Y Y Y Y ¥ ¥ ¥ Y ¥ ¥Y ¥
D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO
iB0/MB8 system 8-bit data bus interface/Serial peripheral interface (2/3 fransmission)
T Transfer 2™ Transfer
DE (DB |De (DB | DB |DB | DB | DB De (DB | DB |DB (DB | DB | DB | DB
17|16 | 15 | 14| 13 |12 | 11|10 W16 | 15| 14 | 1312 11|10
¥ v Y ¥ Y Y Y ¥ Y ¥ ¥ ¥ Y Y Y ¥
D15 | D14 | D13 | D12 | D11 (D10 | DO | D8 D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO
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H#CI& +)75.>)A&+)-8&$&TA5>)&3B:E@&50"8Q:.>):&"6>)A@-B)&

80 18-/16-bif System Bus Inferface Timing

(a) Write to register

ncs | I
rRe T 1|

nRD

nWR L L

DEB[17:0] X Wirite register "index” X Write registar “data” X

(b) Read from register

ncs | [
rs T 1|

nRD I I

nWR

DB [1 TD] X Witz register “index” >—@

80 9-/8-bif Systerm Bus Interface Timing

(a) Write to register

ncs ] [
rRs | |

nRD

nWR L | L | L | L |

DB[17:10]__ X ) SR el Rl ¢

(b) Read from register

ncs ] [
N [

RO I s I e—
nWR | ||

DE[17:10] X “nok- X Writs register Tindex” }—( .
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=B>5<6&E5.>&

#C%& "6.>A

D-56&E1F&FASW)A&MINMEN 1"&

No.| Registers Name RWIRS| D15 | D14 | D13 012 011 010 D9 08 D6 05 04 D3 02 D1 Do
IR | Index Register W |0 106 ID5 D4 D3 D2 D1 (1]
SR | Slatus Read R0 L7 | L& 5 L4 L3 L2 1 L0 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 Dscillation Wl - - - - - - - - - - - - - - - 0sC
01h| Driver Qutput Contral 1 1 0 0 0 0 0 SM 0 S8 0 0 0 0 0 0 0 0
02h| LCD Driving Cantrol W1 0 0 0 0 0 1 EOR 0 0 0 0 0 0
03h| Entry Mode W |1 | TR |DFM 0 BGR 0 0 0 ORG 0 /D1 1100 AM 0 0 0
04h| Resize Control W1 0 0 0 0 0 0 RCV1 1CV0 0 0 RCH1 | RCHO 0 0 RSZ1 | RSZ0
07h| Display Contral 1 W1 0 0 | PTOE1 | PTDED 0 0 0 BASEE 0 0 GON OTE 0 Do
08h| Display Contral 2 W1 0 0 0 0 FP3 FP2 FP1 FPO 0 0 0 0 BPZ2 BP1 BF)
08h| Display Cantral 3 W1 0 0 0 0 0 PTS2 | PTS1 | PTSO 0 0 PTG PTGO ISC3 1502 | ISC1 I5C0
OAh| Display Contral 4 W1 0 0 0 0 0 0 0 0 0 0 0 0 FMARKOE] FMI2 | FMI1 FMID
OCh| RGE Display Interface Control 1 | W | 1 | ENC2Z |ENCT| ENCO 0 0 0 0 RM 0 0 DM D0 0 0 RIM1 RIMO
0Dh| Frame Maker Postion W1 0 0 0 0 0 0 0 FMPS | FMPY | FMPS | FMPS | FMP4 FMP3 | FMP2 | FMP1 | FMPO
OFh| RGE Display Interface Contral 2 | W [ 1 0 0 0 0 0 0 0 0 0 0 0 VSPL HSPL 0 DPL EPL
10h| Power Control 1 1 0 0 0 SAP BT3 BT2 BT1 BTO APE | AR2 AP1 APD 0 DSTB | SLP 0
11h | Power Control 2 W1 0 0 0 0 0 DC12 | DCI1 | DC10 0 pCo2 | DCO1 DCoo 0 VC2 | Vi vCo
12h| Power Control 3 W1 0 0 0 0 0 0 0 VCMR 0 0 0 PON WRH3 | WRH2 | VRH1 | VRHD
13h| Power Control 4 Wl 0 0 0 VOV4 VOVE | VDV2 | VDV1 | VIVD 0 0 ] 0 0 0 0 0
20h| Horizontal GRAM Address Set W1 0 0 0 0 0 0 0 0 AD7T | ADG ADS AD4 AD3 ADZ | AD1 ADD
21h| Vertical GRAM Address Set W1 0 0 0 0 0 0 0 ADWE | ADS | AD14 | ADIS | ADIZ ADT AD10 | AD9 ADB
22h| Write Data to GRAM W1 | RAM wnite data (WD17-0) / read data (RD17-0) bits are transferred via different data bus lines according to the selected interfaces.

28h| Power Contral 7 W1 0 0 0 0 0 0 0 0 0 0 0 VM4 VOM3 | VCM2 | VCM1 | VCMD
2Bh| Frame Rate and Color Control 1 0 0 0 0 0 0 0 0 EXT R 0 |FR SEL1|FR SELD 0 0 0 0
30h| Gamma Conlrol 1 W1 0 0 0 0 0 KP12] | KPI[1] | KP1[O) 0 0 0 KPO[2) | KPO[1) | KPOIO)
31h| Gamma Control 2 W1 0 0 0 0 0 KP32] | KPA[] | KP3[O] 0 0 0 0 0 KP2[2] | KP2[1] | KP2[0]
32h| Gamma Control 3 W1 0 0 0 0 0 KP52] | KPS[1] | KPS[0] 0 0 0 0 0 KP4[2) | KP4[1] | KP4[0]
35h| Gamma Control 4 W1 0 0 0 0 0 RP1[Z] | RPI[] | RPI[0] 0 0 0 0 0 RPO2] | RPO[1] | RPOIO]
36h| Gamma Control & W1 0 0 0 | VRP1[4] | VRPI[3] [ VRPI[2] | VEPA[1] | VRPA[O] 0 0 0 VRPO4] [ VRPO3] | VRPOZ]| VRPO[] | VRPO[O]
37h| Gamma Control & W1 0 0 0 0 0 KNA[Z) | KNAMT | KNAIO) 0 0 0 0 0 KNO2] | KNO[1] | KNOIO)
38h| Gamma Control 7 W1 0 0 0 0 0 KN3[Z) | KN3[1] | KN3[0] 0 0 0 0 0 KW2[2] | KN2[1] | KN2[0]
38h| Gamma Control 8 W1 0 0 0 0 0 KNS2Z) | KNS[1] | KNS0] 0 0 0 0 0 KN42] | KN4[1] | KN4[O)
3Ch| Gamma Control 9 W1 0 0 0 0 0 RN1[2Z] | RNA[1] | RNA[O] 0 0 0 0 0 RNO[Z] | RNO[1] | RND[O]
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o
No. | Registers Name RWIRS| D15 |D14| D13 | D12 | DM | DI0 | DY 08 07 Dé 05 04 D3 02 D1 0o
a Control 10 Wit 0 |0 0 | VRN1[]] VRN1[3] 0 0 0 | VRNOM] VRNO[1]
50h| Horizontal Address Starl Position | W 1| 0 | 0 0 0 0 0 0 0 HSAS | HSA4 | HSA3 A2 | HSAT
§1h| Horizontal Address End Position 11 0 |0 0 0 0 0 0 0 HEAS HEA3 | HEAZ | HEA1 | HEA
WI1| 0 | 0 0 0 0 0 0 | VSAB VSAS VSAT | VSA2 | VSAT | VSAD
§3h| Vertical Address End Posttion 11 0 | 0 0 0 0 0 0 | VEAB VEAS VEA3 | VEA2 | VEA1 | VEAD
B0h| Driver Oul W1 | GS | 0| N5 | N4 N2 NLO 0 0 CNG CN3 CN1 | SCNO
61h| Base Image Display Contral 1 a 0 ] ] ] 0 ] 0 0 ] 0 ] 0 VLE REV
BAh Vertical Scroll Control Wit 0 |0 0 0 0 0 0 VB | VLT | VLG | VLS VL4 VL3 V2 | VL | VLo
80| Patial Image 1 Display Posiion W [{1] 0 | 0 0 0 0 0 0 |PTDPCB |PTOPO7 |PTOROG| PTOROS | PTOPO4 | PTOPO3 | PTDPO2 | PTOROT | PTDROD
B1h| PartialImage 1 Area (Start Line) (W {1 ] 0 | 0 0 0 0 0 0 |PTSAOB | PTSAOT [PTSAOG| PTSAS | PTSADM | PTSADS | PTSADZ | PTSAOI | PTSAO0
B2h| Pattiallmage 1 Area (End Line) W ([1] 0 | 0 0 0 0 0 0 |PTEAQB | PTEAQT |PTEACG| PTEADS | PTEAM | PTEAQS |PTEAQ2 | PTEAQT | PTEAOD
B3h| Partial Image 2 Display Postion [ W [1] 0 | 0 0 0 0 0 0 |PTOPABQPTOPIY [PTOP16] PTOP16 | PTOP14 | PTOP13 |PTDPI2 [PTOPIT | PTOP10
Bdh| Pattial Image 2 Area (Start Ling) | W [1] 0 | 0 0 0 0 0 0 |PTSATB|PTSATT |PTSA1G| PTSA1S | PTSAT | PTSA13 |PTSA12 | PTSAT | PTSA1D
85h| Partial Image 2 Area (End Line) |W 1] 0 [0 0 0 0 0 0 [PTEAMB)PTEAIT [PTEA1G] PTEA1S | PTEAT4 | PTEA13 |PTEA12| PTEAIT | PTEA1D
80h| Panel Intedace Conlrol 1 Wit 0 | 0 0 0 0 0 DVt oviool 0 0 0 0 RTNI3 | RTNIZ | RTNI | RTNID
92h| Panel Interface Control 2 Wi1] 0 |0 0 0 NOWIZ | NOWIT | NOWID 0 0 0 0 0 0 0 0
93h| Panel Interface Control 3 W1 0 | 0 0 0 0 0 0 0 0 0 0 0 MCPI2 | MCPI1 | MCPID
95h| Panel |nterface Control4 Wit 0 | 0 0 0 0 | DIVET| DIVEOQ O 0 | RTNES | RTNE4 | RTNE3 | RTMEZ| RTNET| RTNEO
§7h| Panel Interface Contral & Wii] 0 0 0 0 NOWET | NOWED] O 0 0 0 0 0 0 0
98h| Panel |nlerface Conlrol 6 WI1| 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’E}WEI' Settingq
Display OFF l
E0OM =1
OTE - 1 Lhsplay 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 ar more

Display OFF  J
Lisplay OUn
GON=0
DTE=0 BASEE=1
D[1:0] =00 GOMN =1
ODTE=1
l D1:01 = 11
Power Supply Off l
PRIy e ~
SAP =0 : Display ON |
APE=0 e /!
AP[2:0] = 000
POM=10

l

o N
( Display Off |
\_ S

-
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8.2 Deep Standby and Sleep Mode

Deep Standby Mode Sleep Mode

Set nC5 pin = Low, then
SetnC5 pin = High

SetnCs pin = Low, then
SetnC5 pin = High

L

Reqisters set as default value

L 4

IL15320's register setiing
GRAM data setiing

k J

( Display On Sequence )

( Display O Sequence ) ( Display Off Sequence )
Enter
deep *
standby
h 4 Clas _
made Set Sleep (SLP = 1)
Set R10hDSTE=1
| Y
| Release from Sleep
| (SLP=0)
Set nC5s pin = Low, then
SetnCs pin = High Power Supply Seeting
Set nCS pin = Low, then l
Set nC5 pin = High
Release mepn=ra
from Set nCS pin = Low, then Display On Sequence
deep SetnCS pin = High ’
standby Set nCS pin = Low, then Set nCS pin
Set nCS pin = High low to high x6

Release
from
Sleep

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.

Fower Supply OMN (Ve Vi, 1OV
Voo 10V Vg

GHD

Ve —® 10V, —® W, or

Wep 1OV, W, Simuftaneously

oo ol
¥ Dicolay OFF Sstting
1ms or maore Power On Resat BI%:.'_::E
and GON=0
; Fil=0
Display OFF ey
10ms or more &
Oscillator
Stabilizing fime ¥ Y
gimey ——
LCD Powrsr Registers =satting -
Supply ON before power supply St WC[Z0], VRHZ0) WCHA],
Seouence .'nll:.l'.[d-l:'], PONm, Dk
¥

Power supply operation setting (1)

Regiztars setting for
power supply startup

ET[00= 000
Zet OCI[Z0], DOO0]
PON=1

f1\
Y J senmq

[

40ms or more
Step-up circuit
stabilizing ime

e

power supply startup [ ¢ %T[:D]

D=0
WG
Operational
Amplifier
stabilizing time Set the other
registers
¥
N "
Display ON St SATITD

Sequence

DTE=1
Display ON D[1:03=11
GOM=1

Registers setting for Power supoly operation setting (21

CTE=1

Mormal Display Sl
GOMN=1
Display OFF
Sequence
Y
Display OFF
h .
Power Supply ﬂ’-“c‘-_}é‘.ﬁ“
Halt Setting e

Power Supply OFF (‘u'cc, 1"'I|:|' IO‘.l'D_. I
Yo 10V Vg
GND

Wo =% 10V, —F V.. or

Vo, 1O Wy Simultaneously

Power OFF Seguence

Date : 2006/05/22
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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
Extemnal Clock Frequency fcp VCC=24-~33V 450 el ga0 KHz
External Clock Duty Touty VCC=24~33Y 45 5 55

Extemnal Clock Rising Time Trcp VCC=24~33V - - 0.2 us
Extenal Clock Falling Time Tfep VCC=24~33V - - 0z us
RC oscillation clock faac Rf = 100K, VCC = 2 8V 450 550 G50 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 Write levew ns 100 =
Read toyer ns 300 - -
Write low-level pulse width PWow ns 50 - 500
Write high-level pulse width PWhw ns 50 -
Read low-level pulse width PW. ns 150 -
Read high-level pulse width PWur ns 150 - -
Write / Read rise / fall time twrntwrr ns - - 25
Setup i Write ( RS to nCS, EInWR ) 4 10 -
etup time 45 ns
d Read [ RS to nCS, RWinRD } = 5 -
Address hold time fax ns 5 -
Write data set up time tosw ns 10 -
Write data hold time 1y ns 15 - -
Read data delay time toom ns - 100
Read data hold time tpus ns 5 -
v W
RS Vi in
JIL \" L
the t
ncs \ /
PW, . PW o PWo PW o
WL ! / T
nWR, nRD “b‘\,L VLPg// N
Foms o) | Poeme tevew fover
tosw ty
wgtBe[:J?a:Baj f / walid Data
t:HE
Read Data o .
DE[17:0] 'r.—~|_ Valid Data
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10.QUALITY AND RELIABILITY
L"CL& & 3JQ3&1Li(F 3"(Q&

& & & 3).>.&.4<=,887?)&B<68=B>)88&=68)A&>4)&@<, <*567&B<685>5<6.&N&
& & & 0;75)6>8&>):9)A->=A)& & NESHLRE:
& & & H=;585>:8 & & & & & & & BB/EENEICE'&
&
L"C!& & QODVEN(Y&VEO(&

& & & & & Q-;9,567&;)>4<8& .4-,,& ?)BHHEA8-6B)& *5>4& DM"E'Q3F'L"%JI& S& ,)W),& MS&
6<A;-,&.567,)&.-;9,567&9,-6&C&
&
L"C[& & 011JV30UEJ&nbOE"3a&EJeJE&

& & & & & 0&;-0<A&8)@)B>&5.88)@56)8&-.&<6)&>4->& B<=,8&B-=.)& @-5,=A)&><&<A&;->
A)8=B)&>4)&=.-75,5>:&<@&>4)&=65>& CBIBRIR5HL)& 0& ;56<A&8)@)B>&5.&<6)&>4->&
8<).&6<>&;->)A5-,,:&A)8=B)&>4)&=.-75,58R@E5>& @<A&5>.&56>)68)8&9=A9<.)&<A&5.&-6&
56 @A567);)6>& @A<;& ).>-?,5.4)8& .>-6&BABB& 4-.& 6<& .5765@5B-6>& ?)-A567& <6& 5>.&
)@ @)B>5W)&=.)&<A&<9)A->5<6C&

L"Cl& & OVVJI0+0(1J&

888 &&& & & & 06&-99)-A-6B)&>).>&.4<=,887?)&B<68=B>)88&7?:&4=;-6&.574>&>&
-99A<\5;->),:&['&B;&85.>-6B)& @A<; &> 4R <8=)&=68)A&@,<A).B)6>&,574>C&34)&
56.9)B>5<6&-A)-&<@&E1F&9-6),8.4-*B)B68>4)8A-67)@<@€567&,5;5>.C&

]

\ i [ONE A acfive area

| |

| | ZONE B viewing area
L]

L 1
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11.5& MQVJI13M(&NbOEN3a&1+73J+M0& &

Class |Accept

No. Item Criterion for defects of | able
Defec| level
L&| (<6&85.9,-& | (<&6<6885.9,-:85.8-,,<*)8& D-04A& "C'%&
BA->B4SF)6>& i~
1& | O e e | Bf5<=&<6)85.86<>8-,,<*)8& D{o<A&  'C'%
[& | QBA->B4&<6&RY1&J:&,5;5>)8&.-;9,)& D-0<A& "C%g&
Item V V Number
Bright dot defect N = 0
& | F<>&F)@)B>R D56<A& LC%&
Black dot defect N = 2
Total N = 2 &
& & %6& & E56)8F)@)B>8 & 888 &&&&EEEEEEEEE L& (<B)& D56
<o |PB)W)6& 6)..& "
& Bhnosme 0% 88&EEEEEEEEEEEE (B D-0<A& "C
#&| PN rog )R8 EEEEEEEELEEEEEE(<E)& D-0<A& "C

A ] e

-
3 ] | 8k
0&| F5.9,-:&9->>)A6¢ - b65>N;;& D56<A& LC%g&

A+B _os0krapate | PEE<gos [FHC

<025&

&<>)N& & LC&OBB)9>-?,)&=9&><&[&8-:-7).&
IC&(Y&5@8&>4)A)XA)&><&>*<&<A&;<A)&9564&,).89)A&8<

\Y

QBA->B4&<@& &
\(SZZ_SSS‘)&A&NR ®  Q5d)&F&K;;M& 0BB)9>-?,)&6=;?)A&
F&®'CL& NTB<A) )
& Q5d)N& "CL&P&F&IC[& [& D56<A& LC%&
A+B "Cl&p&F& "8
D== &
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&
QBA->BA&<@& T58>48K;M&  E)67>4&K;M&  0BB)9>-2,)86=2JA&
V<,-ASA)AGNE | Tp "C'%é& E&UE[&. NTB6<A)&
& & &
A "CLpT& ‘& Q))&8<>&.4-9)&
St 8&&EE&E
&
&
U=72.)8568 Q5d)&F&K;;Mé&. 0BB)9>-2,)&6=;2)A&
LL& o2 Aociag F&m®"C[& NT6<A)& D56<A& LC%&
! "C[' &p&FEQ'C%"& L&
"C%"&P&F& & "8,
&
| [ T58>48K;M&  E)67>4&K;M&  0BB)9>-2,)&6=2JA&
L&l Feaeane  1HeTprClle NT6<A)& (<>&8&0,<9)8& ||D56<A& LC%&
"C'lpTp_"C"&  E&B'CO& | (<>&&0,<8&
"e"pT&. & (<>& 8.0,,<*)88
' Q5d)&F&K;;M&. 0BB)9>-2,)&6=;2)A&
LI&| g2 ereg 1T “F&R'CLE (<>& &0,<")8& D56<A& LC%&
' "CL&P&F&ICI& (<>& &0,,<*)8&
"CI%p&FE. (<>& &.0,<*)8&
&
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&
LLC &+JENOUMNEN3a&
3).>&">);& 3).>&1<685>5<6.& (<=2)
H574&3);9)A->=A)&i9)A->5<6& T °1&S&>THI&AA.& &
E<*&3);9)A->=A)&I9)A->5<6& L" 4 °1&S&>#HI&AA.& &
H574&3);9)A->=A)&Q><A-7)& #" 4] °1&S&>THIAA.& LS!&
E<*&3):9)A->=A)&Q><A-7)& 1"+ °1&S&>HI&AA.& LS!&
H=;585>:&3).>& [" °1& & S&H=;585>:& "|S&#!&4A.& |LSI&
&'M"°1&I& & 1T &I& & #°18& & & & & & & & & & & & & & E&E& &L & & & &
34)A;-,&Q4<BG&3I).>& ['&;56C& & & %&;56C& & ['&;56C&K&L&B:B,)&M& - S!&

3<>-,&%&B:B,)&
Q*)9&@A)]=)6B: § L"1%%IL"&Hd$L;56&

9,5>=8)&N&"CH#%;;&
2A- - ’ 2 |
e57A->5<6&3). >&KV BG567|~%&_> 885A)B>5<6&N&ZCaCqS[E-\5 & &

F=A->5<6&N&[";56%)-B4&-\5.&
L%"9R&[["&<4;&h0GeS&L">5;).&-5A&85.B4-A7)&
&&&&&EE&& &&m&&&ﬁ;).&8<6>-8>&85.B4-§i7)&
& (<>)&L&N&1<68)6.->5<6&<@ & &HGAZLI)A;5>>)8&<6&>4)&;<8=,)C&
& (<>)&!&N&34)&;<8=,)&.4<=,8&"7)&56.9)B>)8&-@>)A&L&A<=A&.><A-7)&56&6<A;-,&
B<685>5<6.&KL%'[%mM1&S&I%" %j+HMC&
& F)@565>5<6.4<@&,5@)&)68&9<56>&N&

o2 1=AA)6>&8A-56&.4<=,8&?)&.;-,,)A&>4-6&>4)&.9) B5@5B&W-,=)C&

o2& R=6B>5<6&<@&>4)&;<8=,)&.4<=,8&7)&;-56>-56)8C&

ez 099)-A-6B)&-68&85.9,-:&]=-,5>:&.4<=,88<>&4-W)&8)7A-8)8&6<>5B)-?,.C&

og 1<6>A-.>&A->5<&.4<=,8&?)&7AFLE&N"|&<@&>4)&565>5-,&W-,=)C&

Q@>->5B&J,)B>A5B5>:&
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12 USE PRECAUTIONS
LICL& & H-68,567&9A)B-=>5<6.&

LM& 34)& 9<,-A5d567&9,->)& ;-:& ?A)-G& §.5& ?)& B-A)@=,& *4)6& 4-68,567& 5>C& F<& 6<>&
><=B4S&9A)..&<A&HKE?B>4&-&4-A8';->) B5<<,&,5G)&>*))d)A.C&

IM& F<&6<>&><=B4&>4)&9<,-A5d567&9,)8S=ED-B)&4-68.& .<&-.&6<>&><&;-G)&5>&
85A>C& @& >4)& .=A@-B)& <A& <>4)A& AP &)84)& P -A5d50ZH R-E5A>.S& .<-G& -&
<@>&B<>><6&B,<>4& <MBI>4)A&56& ?)6056)& -683&E@ @ &*5>4&5>CE& F<&6<>&=.)&
B4);5B-,&,5]=58.& .=B4&-.&-B)><6)S&¥N&-68&5.<9A<9:,&-,B<4<,C&R-5,=A)& ><& 8<&
<&;-:&?A567&B4);5B-,&A)-B5<6&94)6<;)6-&-68&8)>)A5<A->5<6.C&

[M& +);<W)&-6:& .95>& <A& *->)A& 5;;)85->) N0 5>& 5.& ,) @>& @<A& 4<=A.S& >4)& .=@@)A)8&
-1 &8)@<A;&<A&8)B<,<A5d)C&

IM& "@&>4)&E1F&),);)6>&?A)-G.&-68&-6.& E@E&F@SE8<&6<>&.=BG&<A&,5BG&5>C&0,.<&!
E1&.>=@@&5.&.>=BG&<6&:<=A&B56&SA&B & >4<A<=74,.&*5>4&.<-9&-68&*->)A&
5;;)85->),:C&

&

&

LIC!& 76.>-,,567&9A)B-=>5<6.&

LM& 34)& V1U& 4-.& ;-6:&".& >4->& ;-:& ?)& 8-7)8& )-.5,:& ?:& .>->5B& ),)B>A5B5>:C& 3<&
9A)W)6>& ?A)-G567& ?:&.>->5B& ), B ENEBB>4)& 4=;-6& ?7<8GB& B,<>4567S& )-A>4&
>4)& 4=;-6& ?<8:& 9A<9)A,:& =.567& >4)R4&5A).5.>-6B)& -68& 85.B4-A7)& .>->5B&
),)B>A5B5>:& 8=A567& >4)& <9)A->5<B&BLFREA<*)W)ASE >4)& A).5.>-6B)& W-,=)&
4<=,8& ?)&-99A<\C& I(h% -68& >4)& A).5.>-6B)& .4<=,8& ?)& 9,-B)8& 6)-A& >4)& 4=;-6&
?7<8:& A->4)A& >4-6& >4)& TA<=68& .=A@-BIC&4)& 568<<A& .9-B)& 5.& 8A'S& .>->5B&
),)B>A5B5>:& ;-:& <BB=A&)-.5,:& .<& D¥@=,C& T)& A)B<;;)68& >4)& 568<<A& .9-B)&
4<=,8&?)& G)9>& *5>48& 4=;585D& "|& <A& ;<A)C& T4)6&<B)A567& 5A<6& <A& <>4)A&
5;5,-A&><<,&5.8=.)8&@<AR:SE?)&.=A)&><&)-A>4&5>C&

IM& T4)6&56.>-,,567&>4)&;<8=,)&-68&"1.S&8&R)G8E <A&>*5.>&>4);C&R-5,=A)&><&8<&.<&
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