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RECORD OF REVISION

Revision Date | Page Contents Editor
2005/12/23 | - New Release Eric
2006/01/05 | 7 [Modify LCM brightness to 200cd/m? @20mA Eric

34 [Modify LCM outline dimension.
2006/01/09 | 23 |Update IC timing characteristics Eric
33 [Modify LCM outline dimension.
2006/1/12 | 33 |Modify LCM outline dimension. Eric
2006/2/20 - |Change Part No. from TF240320-13-3 to Eric
AM-240320H1TNQW-00H.
Date : 2006/02/20 2



1 Features

LCD 2.2 inch Amorphous-TFT-LCD (Thin Film Transistor Liquid Crystal Display)
for mobile-phone or handy electrical equipments. The LCD adopts one backlight
with High brightness 3-lamps white LED.

(1) Construction: 2.2” a-Si color TFT-LCD with White LED Backlightand FPC.
(2) LCD : 2.1 Amorphous-TFT 2.2 inch display, transmissive, Normally white type,
12 o’ clock.
2.2 240(RGB)X320 dots Matrix,1/320 Duty.
2.3 LCD controller is HX8312A.
2.4 Real 262K colors display:
Red-5bit, Green-6bit, Blue-5bit (MPU7 mode, 8-bit twice)

(3) 8-bit high speed bus interface and high speed RAM-write function.
(4) Direct data display with display RAM.

LCD Internal RAM capacity: 172,800bytes
(5) MPU interface: 8 bits 80-serise parallel interface is available.
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2 Mechanical specifications

Dimensions and weight

ltem Specifications Unit
External shape dimensions | *1 40.1 (W) x 52.816(H) x 3.995(TMax.) | mm
Main Pixel pitch 0.1395 (W) x 0.1395(H) mm
LCD Active area 33.48 (W) x 44.64 (H) mm
Viewing area 35.24 (W) x 46.24 (H) mm

Weight 10.5 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 Supply for Logic VDD - GND -0.3 +4.0 \%
Power Input Voltage Vi -0.3 +4.6 \%
Power Supply for LED backlight |LEDA—-LEDK -0.5 +12 V
Input voltage VIN -0.5 VDD+0.5 \%
3-2 Environment
Item Specifications Remarks
Storage Max. +70°C Note 1:
temperature Min. =30 °C Non-condensing
Operating Max. +60 °C Note 1:
temperature Min. -20 °C Non-condensing

Note 1 : Ta=+40°C? ? ? ? Max.85%RH

Ta>+40°C? ? ? ? The max. humidity should not exceed the humidity with 40 °C

85%RH.
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4 Electrical specifications

4-1 Electrical characteristics of LCD
(Vop=2.8V, Ta=25°C)

ltem Symbol Conditions MIN. | TYP. | MAX. | Unit
IC power voltage Vb 2.2 2.8 3.3 \Y
Power input voltage| Vi 25 - 3.3 V
ngh\;loei’;/:glempm ViHe 0.8Vop Vb \Y
Low-level input
voltage Vie 0 0.2Vmp| V
Consumption | o5 4 A
current of VDD DD - : m
"
Sonsumplion | ep  [Viep=0.8V - | 15| 20 | mA

? 1.1/320 duty
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4-2 LED back light specification

ltem Symbol| Conditions | MIN. TYP. MAX. Unit
Forward voltage V; k =15mA 9.3 9.8 10.8 V
Reverse voltage V; - - 12 Vv
Forward current k 3-chip Serial 12 15 20 mA
Power Consumption PsL k =20mA - 196 - mwW
Uniformity (with L/G) - =15mA | 80% *1 - -
Bare LED Luminous Vi 2
intensity I 20mA 3600 - - cd/m
Luminous color White
Chip connection 3 chip serial connection
LCM measure position:
852, 1073 | 10.73
s 4 rr = - — 3
o
i@ @ G|
2 | LED A
A
@ & ®
e | | Z
(32
4 %
@ of "
e J v LED K
| |
— / /[t
*1 Uniformity (LT): Mxmo > 80%
Max(P1~ P9)
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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:

Item Symbol | Temp. [ Min. Std. Max. [ Unit Conditions
Response Tr 25°C - 10 25 ms 6=0°? ,$=0°
time Tf 25°C - 20 40 (Note 2)
—Nn o —N O . .
Contrastrato | CR | 25°C | 150 | 200 - - | 90" =0 (NLCEE-SN' LIGHT-OFF
Transmittance T 25°C - 6.9 - %
Visual ?”g'te 0 0590 (61)35 De- | ¢=0° CRZ10 LED:ON LIGHT:OFF
range fron (6 b)60 gree (Note 3)
and rear
Visual a?g'e 0 0500 (61)60 De- | $=90°% CRZ10 LED:ON LIGHT:OFF
range left and (61)60 gree (Note 3)
right
Visual angle
direction 12:00 (Note 5)
priority
. Cad/ _ .
Brightness 200 m2 lLep=20mA, Full White pattern
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5-2 CIE (x, y) chromaticity (1/320 Duty Ta = 25°C)

Main LCD: (1/320 Duty Ta = 25°C)

Transmissive

Item Symbol Conditions
Min. Std. Max.
X 0.615 0.645 0.645
Red 6=0?7 ,¢=07?
y 0.343 0.373 0.373
X 0.307 0.337 0.337
Green 6=07 ,9=07
y 0.563 0.593 0.593
X 0.133 0.163 0.163
Blue 6 =07 ,$=07
y 0.150 0.180 0.180
X 0.309 0.339 0.339
White 6=0?7 ,¢=07?
y 0.350 0.380 0.380
Light source
Value .
Item Symbol Conditions
Min. Std. Max.
X 0.28 0.315 0.34
Light source 6=07?7 ,¢=07?
y 0.28 0.305 0.34
) Unit: cd/m
LED brightness 3600 - -
(ILep=20mA)
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NOTE 1: Optical characteristic measurement system

LCD module

il

Ring light

/

P R—

Brightness gauge
BM-7 (Topcon)

Glass fiber

Metal halide lamp

LED:OFF, LIGHT:ON

Optical Detector
LCD — l
D Brightness gauge
E BM-7 (Topcon)
_—
LED—# L
LED:ON, LIGHT:OFF

NOTE 2: Response tome definition

...........

..................

.................

D S “ ___________________________________
Nonselected Nonselected
Condition * Condition
B Selected

ne “jfs Condition
" R
90%
100%

10%

"
tr . td .
Rise Time

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

o

=0

NOTE 4: Contrast definition

SELECTED WAVE SELECTED WAVE

A A
100% <2 NON-SELECTED WAVE

NON-SELECTED WAVE

BRIGHTNESS

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

: 00

ao
ao
do
do
w

9:00

6:00
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6 Block Diagram

Block diagram (Main LCD)

Display format: A-Si TFT transmissive, Normally white type, 12 o’ clock.
Display mode: Normally white
Display composition: 240 x RGB x 320 pixels
LCD Diriver: HX8312
Back light: White LED x 3 (lLep=20mA)
(]|

2.2" TFT LCD Panel

240(RGB)X320 pixels

LED B/L

HX8312 & Driving Circuit

R N S W W N S W Y.

VDD
VSS

/IRESET

ICS

RS

/RD
/WR
DB[0:7]
LED A
LED K
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7 Interface specifications

Pin No. Terminal Functions

; tgg:ﬁ LED Backlight anode connection

3 LED K , .

4 LED K LED Backlight cathode connection

5 NC No Connection

6 NC No Connection

7 /RESET LCD Reset terminal, active “L”

8 DB7

9 DB6

10 DB5

112 ggg Data Bus for 8-bits, 80-series MPU (MPU7 type)

13 DB2

14 DB1

15 DBO

16 NC

17 NC

18 NC

19 NC

20 NC :

21 NC No Connection

22 NC

23 NC

24 NC

25 NC

26 /RD Read clock terminal , active “L” ( 80 series interface )

27 /WR Write clock terminal , active “L” ( 80 series interface )
The signal for register index or register command select .

28 RS Low: Register index or internal status (in read operation);
High: Register command.
Chip select signal.

29 ICS Low: chip can be accessed,;
High: chip cannot be accessed.

30 vee Power supply for the internal logic circuit. (VCC=2.2~3.3V)

31 VCC

32 NC No Connection

33 VCI Power supply for Step-up circuit. (VCi=2.5~3.3V)

gg \\;22 GND-terminal.

(Continues to Next page)
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36 NC No Connection
37 NC No Connection
38 NC No Connection
39 NC No Connection

Date : 2006/02/20
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7.1 System interface

IM bits setting and the type of system interface for LCD

" External Setting Pin B Bit Transferring | Transferring

nt_? ice e Wi (;Jtsh number | Method of Method of
YPe | Psx | BWS1|BWS0| DTX2 | DTX1 in a pixel| RAMdata | Command

MPU7 | 0 1 1 1 0 | oD | tebits | 8bittwice | 8-bit twice

Transfer Order 1

2
8-bit Data

8-bit Data
DB |DB | DB |DB| DB |DB | DB |DB|DB | DB | DB | DB | DB
4 3| 2 1 0 7

Input Data Bus e

O [-—
O [—
Old—] o 3
Ol
O [-—
O |—
—
-
-]
- —
 —
P
—
-
 —
l——] o

Register

—_
o
-
£
.
[9%)
—
[N
-
3
—
o
=)
©
)
oo
O
=~
w)
o))
)
o
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7.2 80-system MPUTY type (8-bitX2)

IN the MPUY type, The 16-bit data written to display RAM is expanded to 18-bit bus
data automatically in the LSI. D12 of the display data RAM is compensated by the
data from DBY in the first transfer and DO of the display data RAM is compensated
by the data from DB4 in the second transfer.

Data format for MPU7 Type

Transfer Order 1 2
8-bit Data 8-bit Data

DB |DB | DB | DB | DB DB |DB (DB |DB |DB |DB | DB | DB | DB | DB
7 6 5 4 3 1 0 7 6 5 4 3 2 1 0

DB
2

Yvy * l
D D

13 11

Input Data Bus

lVVVVV*

Dg | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

D
12

2 Ol

3 Ol
lw)
lw)

Display RAM Data

Data format for 8-bit interface
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8
8.1

INSTRUCTION DESCRIPTIONS

Register Description (Driver IC: HX8312)

egister it mbo Function onfiguration
Regi Bit | Symbol | F Config
Control register 1
. All source output as “0" or “1” selection
) Referto "10.2 " All "0" or "1" Source Output Display *
D7 | DISP1 Source output data selection ‘ 02 0 1S Outp olay
) All source output as “0” or “1” selection
L ey e Referto "10.2 " All "0" or "1" Source Qutput Display “
RO b5 | abc Sipsye?;ﬁes sc;‘:ﬁ outzlétdrzr;g Refer to 4.1 “Relation between the Display RAM Address and
( ROOh ) ma‘;p%g the Source Output Channel”
D4 | DTY Specifies partial display | "0" : Normal display mode.
mode. . Partial display mode. Refer to "5. Partial Display Mode".
d "1" : Partial displ de. Refi "5. Partial Display Mode"
default . "0" : Normal operation.
“A0“h D3 | STBY Specifies stand-by mode. "1" . Stand-by mode.
g "0" : 262,144 color mode.
D2 [ COLOR | Specifies color mode. "1" : 8 color mode. Refer to "9 8-color Display Mode".
D1 | - - -
Gate scan  selection  in "0" : Normal scan in non-display area
DO | GSM rtial-off displ "1" : Configures the scanning cycle in non-display area by the
partial-olt dispay areas. number of the R52 register.
Control register 2
RAM X address increment "0" : From X0 to X239 Refer to "4.2. Display RAM Access”
D7 | ADX direction after one write or .L : Fr.TDi((Z_?:?:“o XO. ) hibited when RGB interf
read operation . Note : ADX = "1 setting is prohibited when interface
circuit is in use.
. “0":¥0to Y319 Referto "4.2. Display RAM Access”
R D6 |ADR | direcion aftor one wits or | L Y319t YO
(RO1h) T *Note : ADR = “1" setting is prohibited when RGB interface
P ) circuit is in use.
D5 | - - -
default B4 |- - -
"M“h st . - -
02 |- - -
. - vt e | T s pesiod = toal
1 [Lrg [ Shedfes estiag pericd of | .1-: 4 fine pariod = teal x 2
- - Rafer i "3.2 litsmal Clock Mode®,
QBCST I i U Starte oacillation.
PC | gy clllation control. 1" : Slops veillaiion.
RER imleriase register 2
D7 | - - -
o8 |- - -
05 |- -
P . - ¥ Mozl Fafer In "Table -1
L4 | YMODE | Vayne interface selection. 17 1 Uses Veyne interiace.
o : Reguires 1 frame date.
s | whEeE REB irerface witing mode | 717 Reguives data only for the window araa,
Rz - K eplariion. Reafar 1o "6.1.8 Raetriclion when ueing the RGE nferfacs
{Rizh) aireuit®,
- . BEB intsrfacs wilthg meds | 07 Caplure made. Rafer to "Table 8-1%
Exd s
default e electon. “1% : Threugh mede.
& S N “6°: Iidemially syochrorize:d display mode by SYSULK
G o1 | pspex ggg bl B 17 : Exdmmally synchrorizsd dizpley mods by Vayne and
= e . Hayne,
interface cireuit. Refer to "Table 317,
"3 Wites to the displey data RAKM via the sysfom intorfass
glrouit,
G | NWRGOE | RGE nterface pin eontral. “17 1 Writes to the display date RAR via the RGH (nerface
vt
Hefer o "Tabls -1,
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Reset register 1

D7 - - -
R3 D6 - - -
(RO3h) | D5 - - -
D4 - - -
D3 - - -
default | D2 - B -
“00“h D1 _ N -
Do RES Reset command for the O Normal operation
HXB312A '"1" . Reset Operation.
RAM access control register
D7 - - -
D6 - - -
D5 - - -
R5 e ) "0" : Normal writing mode
(RO5h) | D4 WAS igf;éfée;;\fégdow area | vqv . Window areagaccess mode
) Refer to "4.3. Window Area Access Mode".
D3 -
default "0": X address increment, then Y address increment
“00%h - N Specifies the address | "1": Y address increment, then X address increment
increment direction. *Note: This setting is invalid when RGB interface circuit is in use
Refer to "4.2. Access to the Display Data RAM"
D1 - -
Do - -
Data reverse register
D7 - - -
R6 D6 - - -
(RO6h) | D5 - - -
D4 - - -
03 - - -
default | D2 g = -
“00%h 0 . ~ ~
Dt REY Reverse f_h;r SOUIC z anh §:ur;‘-“.: outpurt "f‘*"‘ at ‘:f'fEEfBI\;IL
ouput data voliagse 17 Data “Q000°h; Sourgs oufput V3 at YOOML
Display size control register
i CC T E— -
{RODh) 0% . - .
[d . - -
default L% - - -
sggeh  |LL< NSO Spaciy source  oulpul | Roforte "4t Relation botwoen the Display RAM Address and the
D1 RSO0 siza. Sewrce Outout Channzl’
Y] - - -
Partial non-display area color register 1
L7 - - -
D& - - -
R14 D% - - -
{ROEh) | D4 - - -
D3 - - -
[ - - -
default | )¢ = - -
“00h Nneifins e o "0 Dhisplays the color specified i the R1TS rogister.
I —— ;‘r’]'z;"“i'z;‘i‘::‘iaf' ‘W;‘jjm:f 1" - Displiys the most significarit bit o the display RAM data.

area

ar e M52 Selection and Cate Scan Mothed in

|"§:i‘ti.

Display ©
Nen-Display Argas”

Date : 2006/02/20
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Partial non-display area color register 2

D7 . .
D6 - - -
R15 D5 - - -
(“OF“h) | D4 - - -
D3 - - -
Specifies display data | "0": Displays "0".
default | D2 2o fol: pixel R. P s Disglazs "
“00%h D1 PGG Specifies display data | "0" : Displays "0".
for pixel G. "1" : Displays "1".
Specifies display data | "0": Displays "0".
— — for pixel B. " Displa;s "1
First display window area starting register 1, 2
R16 o - - -
(R10h) D5 . - -
D4 - - -
default B3 - = -
“ooiih D2 = = -
D1 - - -
DO P1SL8
D7 P1SL7
R17 D6 P1SL6
(R11h) | D5 P1SL5 Specify the starting line
D4 P1SL4 number of the first | Set within the range of "000"h - "13F"h.
D3 P1SL3 display window area.
default | D2 P1SL2
“00“h [ D1 P1SL1
Do P1SLO
Second display window area starting register 1, 2
RI18  [oF : = -
TR 20 D5 - - [-
{(Rlzhy e = - [-
[ - - =
defaul (D2 - - -
ﬂf‘g{g%"]ﬁj “—3’2 - - -
=} - -
[wit] P2sla
7 P2SL7
R18 (B4 P2ELE
{Ri3n} | OB FEELE Epaffy ihe siacting line
D4 PZEL4 numbse of the socond | Setwiiliin the range of "000 N - *13F M.
D3| P23l3 | Jisplay window ares.
defauk | DE | P2SL2
1 F28L1
g P2ELE
Firgt digley window area display [Ine numbber 1, 2
R [:;, = - =
{1 dh) D = z =
Y ps 5 = 5
[xE 5 5 5
[RE] - - -
[ - - -
31 - - -
i8] P AWE
D7 | P1aAWT
D& | Pl1aweg
08 | MMAWS | Spedi’y the display lins
Cid P1aw4 | number of dhe first | Sal wihin the ranges of "001%h - *148%h,
L3 | FAWS | display window ares
02 F1AW2
1 PIAWI
08 | P1AWG
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Second display window area display line number 1, 2

rR22 | D7 - - -
(R16h) | D6 - - -
D5 - - -
D4 - - -
default | D3 - - -
“00“h [ D2 = E E
D1 - - -
DO P2AWS
D7 P2AW7
R23 D6 P2AW6
(R17h) | D5 P2AWS Specify the display line
D4 P2AW4 number of the second | Set within the range of 000"h - "13F"h.
D3 P2AW3 display window area.
default | D2 | P2AW2
“00“h [ D1 P2AW1
DO P2AW0
Power Supply System Control Register 1
D7 VR20N Controls the VR2 "0" : VR2 regulator off.
regulator. "1" . VR2 regulator on.
Controls the VR1 "0" : VR1 regulator off.
R24 = Mol gs-gulator. ;I) : VE1 regulator on. -
ontrols the step-up | "0": VCL step-up circuit off.
(R18h) | D5 LTl circuit 3 for VCL.. "1" : VCL step-up circuit on.
D4 VGON C_ont_rols the step-up | "0": Step-up circuit 2 off.
default - circuit 2. "1" : Step up circuit 2 on.
L 02 | DDVDHON Controls the step-up | "0": DDVDH step-up circuit off.
circuit 1 for DDVDH. "1" : DDVDH step-up circuit on.
D1
' . Conirsls the  DEHOG | 00 DO somasrist ofl.
Co DCON TR, PF THNTHS somsiter on,
FPowsr Bupply Bvelam Comirs] Regizsier 2
4B 07 | WRZIEELZ | Epecily the cutpui
" ;";ﬂ 0% | VRISEL” | woltags of the YRS -
PR GE | VRBSELE | regulster.
04 | YRISELZ | Spexily the suiput
. 32 | YRISELS | regulatosr.
O - - =
| [Ponerer Bupphk Svetom Sontral Reglater 3
. 7 -
Lt = N , _
RIAR) | . - -
L34 : =
dafauls | % FER 5;:@@@ thig sigp-up _
BRE [ F&2 cirsuit 2and & freguemsy
™ F&1 Bpacly e sispup
Lick F&f girouit *| freguenay )
| Pewrar Supnly Sveturn Sonirel Raglebter £
37 - - -
Ry g - - -
[RiEk; | O5
Chel - - -
= Bpssiiy the autput
0z WEELA wisltage of the V8 and -
[ YEBELD W regulaior.
oo SO Comrols the V8 and | 07 V8 and YIH regulator off.

% R and YDH repulsior an.

WO repulsiar,
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Foveiar Su

aply Systern Control Registar &

O¥ - - -
[5[:] SAP2 (5AP2, 5AF1, 5 “000: Halt
5[] SAR (SAP2 SAF1, S “0017: 0. Sifmad)
- ) " (SAP2 SAP1, 5 “010% 0.75(fixad)
Saurce driver sirult (SAPZ, SAF1, 8 “011"; 1.0ifixed)
pn | pal mapn | orar B o (SAPZ, SAP1. S “100" 1 25(fxed)
(B1Ch = ISAPZ, SAF1. 5 1017 1 Sifoied)
' : (SAP2Z 5APF1, 5 “110% 1. 5(fmad)
(SAP2_SAP1 E “111°: Setting disable
default | D2 - - -
vy | DZ] AEE TRFZ, AT, AT0) = 000" Fiam
5]} AF (APZ AR APO) = 0017 Sstting disable
. . (AF2, AR, AFD) = 0107 0.5(fixed)
St e (ARZ APA. AP = “011% .75 (fxed)
. e Bl (APZ, A1, APT) = “100° 1.0(fxed)
(APZ AP, APO) = 1017 1.25(fed)
(AP2 AP APT) = 1107 1. 5(fixed)
(AFZ AR, AFOD) = <1117 Satting disable
Power Supply Systermn Control Reqister &
07 - z .
rR2o  [D8 - - -
{R1Dh) | D5 - - -
[5E] - . .
. . Specfies  the gate |
default | B3 RiL scan direction.
..03..| - )
' gf :Exf Spacify gate scan (SCMZ, SOM1, SCNO) = “XX0 - MODES
= mode. (SCM2, SCH1, SCHNO) = "M1": MODE2
]3] SCMO
Power Supply Systern Control Register &
o7 WVCOMEM
Specily the VOOMI
b5 VEOMFX | operation. .
R30 5] VECOMHI
{R1Eh) . ] - 0% WCOML = GND
D3] MVCOMG [ WVCOML output contral | .5e e oaal s setting with VD'V and VEM
02 - - -
default [ B R N
“00"h Specifies whether 1o
use ar not ta -
5 . 0" : Doesn't use the extra 51E'FI-IJ|:I circit 1
00 | DOVDHEON | use the extra step-up | ... -
cireuit 4 for 17 : Uses the extra step-up cincuit 1.
DOWDH
Power Supply System Control Register 9
7 .
R31 gﬁ =
(R1Fhj} i -
4 WO Specify  the WCOOM
03 WO ampliuds )
defeult (B2 [ _wowe
[E]] WO
]3] YO0
Power Supply System Control Register 10
T -
Raz D =
(R20hj) 05 -
4 WiZh4 Specity the WCOOMH |
default 03 WCSMA woltage lewveal
i 02 W2
ao*h =
1 SN
i R0
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ID code register 1

R49 D7 MCOD3
(R31h) gg mgggf Manufacturer code. -
D4 MCODO
default | B3 VCOD3
((10;;'1 D2 VCOD2 : . 1
D1 VCOoD1 The version of this LSI. | Depends on the version of the product.
DO VCODO
R B B ID code register 2
D7 DCOD7
%i"h D6 | __DCOD6
(R32h) 55 T bcobs
D4 DCOD4 Device code of this | _
D3 DCOD3 LSI.
‘f.%f;l',:t D2 | _DCOD2
D1 DCOD1
DO DCODO
D7 N line inversion register
R51 D6 NLINEG6
(R33h) | D5 NLINES
gg :::mg lspec'fy the number of | gt within the range of "01"h - "78"h.
ines for N line Refer to "7 Gate Line Driving Function”
default [ D2 NLINE2 inversion. efer to ate Line Driving Function”.
“01*h | D1 NLINE1
DO NLINEOQ
Partial gate register 1
D7 GSMLN7
R52  "'Bg [ GSMLNG
(R34h) D5 GSMLN5
Da GSMLNA Specify the gate "00"h : Doesn't scan the partial non-display area.
D3 GSMLN3 scanning cycle of the "01"h : Scans the partial non-display area every frame.
default oo CoMLNZ non-display area "02"h : Scans the partial non-display area every two frames.
iy k) dik a3
LA ™ [ESTNTT
D} LSRRG
Partial gate register 2
[iS] - - -
{lggllﬁﬁ = - - -
4 - - -
k) = = -
default | D2 - - -
tipasp %] - - -
Configures the diving | 8" @ Tho psriial nen-display amca is divon as that in the paial
] i [ ey f
oG PHFERR maihad of the paiflal display ares.
nan-display ares, ™" The pariial non-display ares is diven by the frams iovarsion
Hate scan selaction registar
RS5 | o - - -
{FR37h) 0% - - -
14 - - -
03 = =
detanlt | -~
£ 84 y S 2 o a o
R Ef ?%Eiz“; Beleet the method of
50 é&; canp | A ECANMING.
Gate sutput contrel register
07 - - -
R&% O - - -
{R3Bk} | D5 - - o
DA = = 5
03 - - -
gefauli [ 02 - - -
RISy Y - - -
~ | SGonfrelz  the  gafe | 07 Fix all gate svdputs o YaGL el
I . J
RO oufput “17 1 Gate scanning normal speration.
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Gamma

control register 12

D7
R154 | D6
(R9Ah) | D5 -
D4 ON14 Gamma adjustment
D3 ON13 register .
default | D2 ON12
“00“h | D1 ONT1
DO ON10
Extend mode register
D7 - -
D6 - -
D5 MON EN Specify _the VO_ and | “0”: VO and V63 output mon!tor !s disable.
— V63 monitor function “17:' V0 and V63 output monitor is enable.
V0 and V63 monitor | “0": VO outputs at DS1 pin.
R157 D4 | MON_SEL selection “1". V63 outputs at DS1 pin
(RaDh) |-D3 S - —
D2 BPEN Spemfy the Enable | “0": Enable control is alvallable.
operation “1": VBP/HBP control is enable
default | p1 EPL Spec_ify the Enable | “0™: High ac@ive
“00%h polarity “1": Low active
G0 18abi w Thrensfer { BWEZS"L" L RGE nbarfucs Gps
MWRGE (R0 =17 | "6F 0 16-51 » trenefor { BWES=H" 5 RGE ntoriaes type
T3 PASEF ¥ 1 B-bit 2 trangfer { BWSZ=x 3 RGE Inlerface tvps
0 WIPUS misde A { uss lovesr 8bils 3 MPY indefacs bpe
NYWRIEEE {RZD0 =" | 1% RMPUS mede B { use upper 8bits 3 MPL inlerises bioe
Thig bi 1 invwalid in other modss.
Of moda register
D Mo mggle
1% O mode
= Fre - [r off erexde, caly GFFMOD bit cen be updated. Other register and
I | = s e e digplay FARM can not be updaled. The deplay RAK dola may
Rise rick mx refaimesd oo mods, and nesd B ewite after off Mods
ﬁﬂcﬁ“h} sarealing.
e = = -
L& - - -
default | ng = -
ﬂfmiih ']'_';53 - - -
(32 = = =
I - - -
£ - S -
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9 Timing Characteristics

80-system Bus interface Timing Characteristics

Read / Write Characteristics (8080-series MPU)

Bus Timing Characteristics

Please refer to HX8312A specification
<<Normal Write Mode(HWM=0), loVcc=1.65V-2.4V>>

ltem Symbol Unit Min Typ Max
. Write tevew ns 125 - -
Bus cycle time Read toyom v 300 - -
Write low-level pulse width PW.w ns 40 - -
Read low-level pulse width PW . r ns 150 - -
Write high-level pulse width PWyuw ns 70 - -
Read high-level pulse width PWur ns 150 - -
Write/Read rise/fall time twretwre ns - - 25
Set up time (RS to NCS,E NWR) tas ns 5 - -
RS hold time | (NCS,NWR to RS) taH ns 5 - -
Write data set up time tosw ns 20 - -
Write data hold time th ns 15 - -

Read data delay time toor ns - - 100
Read data hold time toHR ns 5 - -

<<Normal Write Mode(HWM=0),loVcc=2.4V-3.3V>>

Item Symbol Unit Min Typ Max
. Write teyew ns 200 - -
Bus cycle time Road toyom v 300 - -
Write low-level pulse width PW.w ns 40 - -
Read low-level pulse width PW . r ns 150 - -
Write high-level pulse width PWuw ns 70 - -
Read high-level pulse width PWur ns 150 - -
Write/Read rise/fall time twretwre ns - - 25
Set up time (RS to NCS,E NWR) tas ns 5 - -
RS hold time | (NCS,NWR to RS) tan ns 5 - -
Write data set up time tosw ns 20 - -
Write data hold time th ns 15 - -

Read data delay time toor ns - - 100
Read data hold time tpHR ns 5 - -

Reset Timing Characteristics

ltem Symbol Unit Min Typ Max
Reset” low” level width tREs ms 1 - -
Reset rise time tires us - - 10
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FuiH VIH
RS
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tAS tAH

NCS w& /

PWHW
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PWLR PWHR
i I T VIH
E_NWR \\\ VIH // |
| WIL !
RW_MNRD VIH
wWRr—M M- - - tWRE
HCYOW |
M—— {CYCR

L_tnsw_" N T

1] 1

tDDR 4—1DHR ),

Read Data

=

80-System Bus Timing

Note 1) PWEL is specified during the overlap period. (SC*="Low”, WR* or RD*="Low”)
Note 2) When using 16-bit bus interface, parallel data can be transferred through DB17-10 pin and
DB8-1 and DB0 must be fixed to “Vecc” or “GND”.
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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 flourescent light. The
inspection area of LCD panel shall be within the range of following limits.

| l I L
l |
] [
ZONE A active area

ZONE B viewing area
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10.5 INSPECTION QUALITY CRITERIA

No. ltem Criterion for defects Defect type
1 | Non display No non display is allowed Major
2 Irregu_lar No irregular operation is allowed Major

operation
3 | Short No short are allowed Major
4 | Open Any sggments or common patterns that don’t activate Major
are rejectable.
Size D (mm) Acceptable number
Black/White D<0.15 Ignore ,
5 | spot (1) 0.15<D < 0.20 3 Minor
0.20<D<0.30 2
0.30<D 0
Length(mm) Width (mm) Acceptable number
6 Black/White | |10 <L 0.03<W<0.04 5 Minor
line (1) 50<L <10 |0.04 <W<0.06 3 ino
1.0<L<5.0 |0.06 <W<0.07 2
L<1.0 |0.07<W<0.09 1
Size D (mm) Acceptable number
Black/White D <0.30 Ignore .
71 sport (Il 0.30 <D< 050 5 Minor
0.50<D<1.20 3
1.20<D 0
Length (mm) Width (mm) Acceptable number
8 Black/White | |20 <L 0.05<W<0.07 5 Minor
line (I 10<L <20 |[0.07<W <0.09 3
50<L<10 |0.09<W<0.10 2
L<50 |0.10<W<0.15 1
, 1. No Lighting is rejectable :
9 | BackLight 2. Flickering and abnormal lighting are rejectable Major
i
A—JUJ N G&E
—>l -
[] 1
T, o[ i
10 | Display pattern E Unit:mm Minor
A+B 030 jo<c DAE 025 |[E2%.005
Note: 1. Acceptable up to 3 damages
2. NG if there’ re to two or more pinholes per dot
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Blemish &
Foreign matters Size D (mm) Acceptable number
D<0.15 Ignore .
| size: 0.15<D<0.20 3 Minor
p_A+B 0.20<D<0.30 2
2 0.30<D 0
Width (mm) Length (mm) Acceptable number
PS (iraf[Ch on W<0.03 Ignore Ignore
olarizer 0.03<W<0.05 L<2.0 Ignore
12 L>20 1 Minor
<A ] |0.05<w=0.08 L>10 1
D4 L<1.0 Ignore
0.08<wW Note (1) Note(1)
Note(1) Regard as a blemish
Size D (mm) Acceptable number
13 Bubble in D<0.20 Ignore Mi
polarizer 0.20<D<0.50 3 nor
0.50<D<0.80 2
0.80<D 0
Stains on . : ,
Stains that cannot be removed even when wiped lightly .
14 | LCD panel with a soft cloth or similar cleaning too are rejectable. Minor
surface
15| Rustin Bezel| Rust which is visible in the bezel is rejectable. Minor
Defect of
land surface , . T : .
16 contact (poor Evident crevices which is visible are rejectable. Minor
soldering)
Parts 1. Failure to mount parts Major
17 mountin 2. Parts not in the specifications are mounted Maijor
9 3. Polarity, for example, is reversed Major
1.LSI, IC lead width is more than 50% beyond pad Minor
18 Parts outline.
alignment 2. Chip component is off center and more than 50% of Minor
the leads is off the pad outline.
_ 1.045< ¢ N=1 Major
fgr‘;?dr:‘f;';’fter 2.0.30< ¢ <0.45 NZ1 Minor
19 (Solger ball ¢ :Average diameter of solder ball (unit: mm)
Solder ChIpS) 3. 0.50<L ,N=1 ' . Minor
L: Average length of solder chip (unit: mm)
1. Due to PCB copper foil pattern burnout, the pattern is .
Faulty PCB connected, using a jumper wire for repair; 2 or more Minor
20 correction places are corrected per PCB.
2. Short circuited part is cut, and no resist coating has Minor
been performed.
Date : 2006/02/20 27




10.6 RELIABILITY

Test Item Test Conditions Note

High Temperature Operation 70+3°C , t=96 hrs

Low Temperature Operation -20+£3°C , t=96 hrs

High Temperature Storage 80+3°C , t=96 hrs 1,2

Low Temperature Storage -30+3°C , t=96 hrs 1,2

Humidity Test 40°C , Humidity 90%, 96 hrs 1,2

-30°C ~ 25°C~ 80°C

Thermal Shock Test 30 min. 5 min. 30 min. ( 1 cycle ) 1,2
Total 5 cycle
Sweep frequency : 10~55~10 Hz/1min

. . . Amplitude : 0.75mm

Vibration Test (Packing) Test direction : X.Y.Z/3 axis 2
Duration : 30min/each axis

Static Electricity 150pF 330 ohm +8kV, 10times air 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 :

Current drain should be smaller than the specific value.

Function of the module should be maintained.

Appearance and display quality should not have degraded noticeably.
Contrast ratio should be greater than 50% of the initial value.
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11 USE PRECAUTIONS

1)

2)

11.1 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.

11.2 Installing precautions

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. 1MO 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.

11.3 Storage precautions

1) Avoid a high temperature and humidity area. Keep the temperature between
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2)

3)

8)

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.

11.4 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 lowtemperature
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
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.

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

11.5Other

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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12 OUTLINE DIMENSION
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