AMP DISPLAY INC.

A Brighter Solution

SPECIFICATIONS

2.0-in COLOR TFT MODULE

CUSTOMER:

CUSTOMER PART NO.

AMP DISPLAY PART | AM-176220CTTMQWO00- A
NO.

APPROVED BY:

DATE:
|:| APPROVED FOR SPECIFICATIONS
|:| APPROVED FOR SPECIFICATION AND PROTOTYPES

AMP DISPLAY INC

9856 SIXTH STREET RANCHO CUCAMONGA CA 91730
TEL: 909-980-13410 FAX: 9209-980-1419
WWW.AMPDISPLAY.COM




RECORD OF REVISION

Revision Date

Page

Contents

Editor

2005/3/22

New Release

Jason

Date : 2005/3/22

AMP DISPLAY




1 Features

This single-display module is suitable for cellphone application. The Main-LCD
adopts one backlight with High brightness 3-lamps white LED.

(1) Main LCD : 1.1 Amorphous-TFT 2.0 inch display, transmissive, Normally white

type, 6 0’ clock.

1.2 176(RGB)X220 dots Matrix,1/220 Duty.

1.3 Narrow-contact ledge technique.

1.4 Main LCD Driver IC: HX8306A

1.5 Real 262K colors display:
65K: Red-5bit, Green-6bit, Blue -5bit (8/16-bit interface)
262K: Red-6bit, Green-6bit, Blue -6bit (9/18-bit interface)

(2) Low cross talk by frame rate modulation
(3) Direct data display with display RAM
(4) Partial display function: You can save power by limiting the display space.
(5) MPU interface: 8bit/16bit/80Serial, parallel interface.
(6) 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

Item Specifications Unit
External shape dimensions *80.64(W) x 52.8(H) x3.2 (D) Max. | mm
Pixel size 0.159 (W) x 0.154(H) mm
Main Pixel pitch 0.180 (W) x 0.180(H) mm
LCD Active area 31.68 (W) x 39.6 (H) mm
Viewing area 33.68 (W) x 41.2 (H) mm

Weight T.B.D g

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

3 Absolute max. rating

3-1 Absolute max. ratings

s and environment

Ta=25°C GND=0V

Item Symbol Min. Max. Unit | Remarks
Power voltage VDD - GND -0.3 +4.0 \%
Power voltage |LEDA-LEDK -0.5 +12.8 \%
Input voltage VIN -0.5 VDD+05 | V
3-2 Environment
Item 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

Notel 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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Electrical specifications

4-1 Electrical characteristics of LCM
(VDDZS.OV, Ta=25 OC)

ltem Symbol Conditions MIN. TYP. | MAX. Unit
Ieoﬁgggr Voo 2.4 3.0 3.6 Vv
Hig h\;g;’:éénpm Vine 0.8V Vb \%
LOW\-/lgl\t/aeglgienpUt Vie 0 0.2Vpp \
ooy | o | epore | - | 4 m

1. 1/220 duty.
2. Electronic Volumn value: (xxxxh) Decimal
3. Thermal Gradient: -0.05%/°C

4. Range of Electronic Volumn control : (xxxxH+3) Decimal
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4-2 LED back light specification

Item Symbol| Conditions | MIN. TYP. | MAX. Unit
Forward voltage V; k =15mA 9.3 9.8 10.8 \%
Reverse voltage V, - - 12 \
Forward current I 3-chip serial 12 15 20 mA

Power Consumption PsL k =15mA - 162 - mw

Uniformity (with L/G) - k=15mA | 80%*1 - -

sare Lirl?t[(:nl_slftr;"nous \If 195?nVA 2400 - - cd/m?
Luminous color White

Chip connection

3 chip serial connection

Bare LED measure position:

552, 1073 ‘M
5 —
o
- O © O
—® ©® ®

@

LE
[ 1
— 7 /Tt
*1 Uniformity (LT): Min(P1~P9) - 1493 gog
Min(P1~ P9)
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5 Optical characteristics

Main LCD

5.1 Optical characteristics

(1/220 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 - 15 30 ms 8 =0 ,=0°
time T 25°C - 30 50 (Note 2)
—Nn 0 —Nn o . .

Contrastratio | CR | 25°C | 190 | 200 | 210 | - 870, @=0 (|\|1_oEtE'40)N' LIGHT:OFF
Transmittance T 25°C - 6.7 - %
Visual ?ng'te o 059G ® f) 45 De- | 9 =0° CR 10 LED:ON LIGHT:OFF
range fron (6 b) 15 gree (Note 3)
and rear
Visual la?g'ed o 05 9C ® 1)50 De- |  =90°,CR 10 LED:ON LIGHT:OFF
rgnge eftan (6 r)45 gree (Note 3)
right
Visual angle
direction 6:00 (Note 5)
priority

. Cd/ _ .
Brightness 200 m2 Viep=12V, 15mA Full White pattern

5.2 CIE (X, y) chromaticity (1/220 Duty Ta = 25°C)

Transmissive .
Item Symbol Conditions
Min. Std. Max.
X 0.6214 0.6514 0.6814
Red 06 =0? ,p =07
y 0.3800 0.4100 0.4400
X 0.3400 0.3700 0.4000
Green 6 =0? ,p =07
y 0.5953 0.6253 0.6553
X 0.1177 0.1477 0.1777
Blue 06 =0? ,p =07
y 0.1060 0.1360 0.1660
) X 0.2950 0.3250 3550
White 06 =0? ,p =07
y 0.3214 0.3514 0.3814
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NOTE 1: Optical characteristic measurement system

Ring light
] .
LCD module — rgntness gauge
g BM-7 (Topcon)
<—
Metal halide lamp
Glass fiber
LED:OFF, LIGHT:ON
LCD —/ Optica[l Detector
— Brightness gauge
E BM-7 (Topcon)
>
LED—~ |
LED:ON, LIGHT:OFF

NOTE 2: Response tome definition

;:::LI:::::::::::::::::::“:::::::::::::::: e I —
Nonselected Nonselected
Condition * Condition
B Selected
rightness Condition
—_
90%
100%
10%
—
tr . td .
Rise Time Decay Time (fall time tf)
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NOTE 3: @ © definition

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
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6 Block Diagram

Block diagram (Main LCD)

Display format: A-Si TFT transmissive, Normally white type, 6 o’ clock.
Display composition: 176 x RGB x 220 dots
LCD Diriver : HX8306A
Back light: White LED x 3 (lLep=15mA)
om

176RGBx220
TFTLCD

I

HX8306A LED
BackLight
AK
IMTERF ACE
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7 Interface specifications

Pin No. Terminal Functions

1 GND

2 GND GND-terminal for analog circuit

3 GND

4 PDO

5 PD1

6 PD2

- PD3 Data Bus for RGB Interface.

8 PD4

9 PD5

10 ENABLE A data ENABLE signal in RGB I/F mode.

11 DOTCLK Dot clock signal in RGB I/F mode.

12 HSYNC Frame synchronizing signalin RGB I/F mode.

13 VSYNC Frame synchronizing signalin RGB I/F mode..

14 CS (NCS) Main LCD chip select at low.

15 RS 1. Command / data select input terminal. Data with “H,”

and command with “L”.
2. Connectto VCC or GND level when serial data transfer
interface is selected.

16 WR 1. Write clock terminal, active “L” (80 series interface).

2. Serves as the synchronous clock signal in serial data
transfer interface. (serial data transfer interface)

17 RD 1. Read clock terminal, active “L” (80 series interface ).

2. Connect to VCC or GND level when serial data transfer
interface is selected.

18 DO/SDI

19 D1/SDO

20 D2

21 D3 . .

22 D4 Data Bus for 8-bits, 80-series MPU

23 D5

24 D6

25 D7
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26 RESET Main LCD Reset terminal, active “L".

27 VCC Power input terminal (System Power).

28 VCI For analog circuit power supply. Connect to an external
power supply 2.5V~3.3V.

29 XL

30 YD

31 XR Touch panel pad.

32 YU

33 B/L- LED Backlight K terminal.

34 B/L+ LED Backlight A terminal.

35 GND

36 GND

37 GND : o

38 GND GND-terminal for analog circuit.

39 GND

40 GND
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7.1 System interface

Example of 80 System 8-bit bus Interface

CSn - NCS
Al P RS HX8306A
MPU RD# P WR_NRD
WR# P £ NWR
/ -
D7-0 4 4 » DB17-10
8
/ DB9-0
10
Input DB|DB| DB |DB |DB|DB| DB | DB DB|DB|(DB|(DB|DB| DB | DB | DB
17 116115114 | 13| 12| 11| 10 17116 [ 15 (14 [ 13| 12 [ 11 | 10
A 4 h 4 y A 4 \ 4 \\\\ A 4 A 4 A 4 A 4 \ 4 \ 4 A 4 A\ A i
Write Data |wD|wD|wD |wWD |WD|WD|WD |WD |WD|WD|WD |WD |WD|WD|WD |WD | WD [WD
Register 17116 115 |14 113 [ 1 11110 9 8 7 6 5 4 3 2 1 0
A 4 \ J A J A 4 v h A 4 A A A 4 A 4 A A A 4 A 4 v v v A 4 v
GRAM R5|R4|R3I|R2|R1|RO|[G5|1G4|(G3|G2|G1|G0|B5(B4|B3(B2|B1| B0
65,536 colors are avaliable
System Interface
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Data format for 8-bit interface

8-bit interface (65,536 colors) TRI= 0, DFM1-0 = 00
1st Transfer 2nd Transfer
\
INPUT DB|DB |DB |DB |DB | DB | DB | DB DB |DB [DB (DB DB |DB [DB | DB
17116 |15 |14 |13 |12 11| 10 17 116 |15 [14 |13 |12 |11 | 10
} M s
Write Data wD|wD[wD[wD[wD[WDJwD[wD/wDWD [WD[WD WD WD|WD[WD[WD[WD
Register 17 |16 |15 |14 |13 (12|11 |10 9 |8 | 7|6 |5 |4 |3 |2 | 1|0
V¢¢VVV1!¢\V¢¢\V1V\V¢\V A 4
GRAM Data& | R5|R4|R3|R2|R1|R0O|G5|G4 | G3|G2|G1/G0|B5 B4 |B3|B2|B1|B0
RGB Mapping
8-bit interface (262,144 colors) TRI =1, DFM1-0 = 10
1st Transfer 2nd Transfer 3rd Transfer
INPUT DB|DB|DBE |DB|DB| DB| DB|DB |DB | DB |DB | DB | DB |DB |DB |DB | DB |DB
1716 |15 | 14| 13| 12| 17|16 |15 |14 [ 13 [ 12|17 |16 |15 |14 [ 13 | 12
D o e e e A o e
Write Diate il wmwuwswn WO WD WO W0 WO WD WO W WD WO WhwDh W
Raglstor 17| 18| 15 1% | 12 a|B| 7| 8|8 4|82 W0
HAHHHHHHH
GRAM Dala & N - N
RGE Mspping | 15 | R4 RZ Rl RO G504 53|52 G160 BS| B4 B3| B2 | B
B-kit inferface {35,530 colurs) TRI =1, DFM1-0 = 11
8 Trarzfer Srwd Tranetar Sr Transtar
INFUT o8 [pe[oe EEE oE| DB [35 DB ma D3 DE DB| OB [Z‘B DB | GB | DB| DB
17 |18 | 15 14| 12 14 12| 97 15 | 14| 13 12
&
v¢**v+¢¢¢v¢¢v¢¢¢$+
Write Data WO WO WD WD WD WD wtswa wwmwnn W W WE WO v
Raglsiar 17| 18| 16| 14 13 12 m ] E gl 2| 1|0
HHHHNHHHH
GRAMDOsta & | gg|py R Ry 06| 64| 83| 62| a1 66| B85 | B |63 1| B
FGE Mapning
Data format for 8-bit interface
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7.2 6-bit bus RGB interface

Example of 6-bit bus Interface

VSYNC
HSYNC
DOTCLK
— HX8306A
Contrller MENABLE
< v PD17-12
12
GND
RAM data write
1st Transfer 2nd Transfer 3rd Transfer
PD|PD|PD| PD|PD| PD|PD| PO |(PD|PD |(PD|PD|PD |PD| PD|PD | PD | PD
INPUT 17 (16 | 15| 14| 13| 12| 17| 16 |15 |14 | 13 | 12|17 | 16| 15|14 [ 13 | 12
RN NNRnnEEnIEn
write R5(R4 |R3| R2|R1 | RO| G5|G4 | G3| G2|G1|G0|B5 | B4 | B3 |B2 | B1| BO
data

262,144 colors are available in 6-bit system interface.

Data format for 8-bit interface
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INSTRUCTION DESCRIPTIONS

7.3 Instruction List
Reg ) Upper Code Lower Code
No. Register RW| RS
' rRB15|RB14|RB13|RB12| RE11[RB10| RBO | RBS | RB7 | RB6 | RB5 | RB4 | RB3 | RB2| RB1 | RBO
IR |index olol |« *«|*«|+*|*|=*]+*]+|i06|iD5|DaliD3|iD2]|1DL]IDO
SR |Status read 1 0 L7 | L6 | L5 L4 L3|L2] L1|LO 0 0 0 0 0 0 0 0
Oscillation Start 0 1 * * * * * * * * * * * * * * * 1
ROOh
Device code read 1 1 0 0 0 0 0 1 1 1 1 0 0 0 1 0 0 1
Driver output VSPL| SHP | DPL | EPL | SM GS SS NL4 | NL3 | NL2 | NL1 | NLO
ROIN | control 011l %lo|lw|lolo|lo|o|]o] 2| % o|lo|lo|o]|w®
LCD drive AC FLD [FLDO| BIC [EOR N5 [ NW4|NW3 [NW2| NWL[NWO
RO2h | S ontrol 111219l %lg|lw|lolo|l?|°lo]lo|lo|o|o]| o
TPl [ DFM| DFM| BGR HWM ID1 | IDO | AM|LG2|LG1|LGO
RO3h Entl’y mode 0 1 (0) 1(0) | 0(0) (0) 0 0 (0) 0 0 0 o) (1) () () ) ()
Compare register 0 0 CP11|CP10| CP9 | CP8 | CP7 | CP6 0 0 CP5| CP4 | CP3| CP2| CP1| CPO
RO4n| 1 0]1 O|lo|o|lo|o]|o O|lo|o|lo|o]|o
Compare register CP17|CP16|CP15|CP14|CP13|CP12
Rosh | ol 1fofofofoloflojo|lo]o]| oGl 0l e 6l o
RO6h
. PT1 | PTO | VLE2|VLE1l| SPT GON | DTE| CL |REV| D1 DO
0 0 0 0 0
RO7h |Display control(1) | 0 | 1 olo|lo|o|o olo|lo|lo|o|o
. FP3 | FP2 | FP1 | FPO BP3 | BP2 | BP1 | BPO
RO08h |Display control(2) 0 1 0 0 0 0 olol ol o 0 0 0 0 olol ol o
R0%h |Display control(3) 0 1 0 0 0 0 0 0 0 0 0 0 Fg((f) %1(8 IS((§;3 '%;2 "?Oc)l |%;0
ROAh
Frame CyCIe NO1 | NOO |SDT1|SDTO| EQ1 | EQO | DIV1 | DIVO RTN3|RTN2|RTN1|RTNO|
ROBN | ontrol Olllololojlo|lo|lo|lo|lo|?[°°]°|lo]|o]|o]| o
Extemal Display RM DM1 | DMO RIM1[RIMO
ROCh | control orrjefretoetetetol®tofll®lolo|°|°|o]|o
SAP2|SAP1|SAPO BT2 | BT1 | BTO AP2 | AP1 | APO DK | SLP | STB
R10h [Power control (1) [ 0 | 1 | © "oy ") | | ° @ |@ |@ | |o|o|0o]°|®]|0]| 0
DC12|DC11|DC10 DCO02({DC01|DCO00 VC2| vC1]| vCo
R11h |Power control (2) 0 1 0 0 0 0 0 o | o | o 0 o | © | o0 0 o | o | o
R12h [Power control (3 | o | 1 | o | o [ o | oo o] oo oo | o5 50|00
VCO|VvDV|VDV|VDV|VDV|VDV VCM|VCM|VCM|VCM |VCM
R13h|Powercontrol (4) | O | 1 | O | O |yt 40 |30 |20 | 10| o@ | © | © | © |40 |30 |20 |20 | 0o
R21h Vertical scroll 0 1 AD15|AD14|AD13|AD12| AD11 |AD10| AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO
control ololo|lo|lo|lolo|lo]lo|lo|lo|o|o]|o|o]|o
R22H mt'\g/?g? d 0 1 Write/ Read Data (Upper) Write/ Read Data (Lower)
R23h RAM Write data 0 1 0 o WM1 | WM1 | WM9 | WM8 | WM7 | WM6 0) o WM5 | WM4 | WM3 | WM2 | WM1 | WMO
Mask(1) 10|00 | O || O] o Olo|lo|o]| o] o
RAM Write data WM1 | WM1 [ wM1 | WML | WM1 [ wM1
R24h |\1ask(2) ol rfjojofopopoofolololoveo|so]|ao 30|20
. Setting disable
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Re Upper Code Lower Code
N Og. Register RW| RS
' RB15|RB14|RB13|RB12|RB11|RB10| RB9 | RBS | RB7 | RB6 | RB5 | RB4 | RB3| RB2 | RB1 | RBO
PKP1|PKPL|PKPL PKPO | PKPO|PKPO
R30h |y Control(1) 0Ol 1000|000 |lwwl|loo| ®[°]°|°]° [20]10] 00
PKP3|PKP3|PKP3 PKP2|PKP2|PKP2
R31H|y Control(2) ofafofolofololZlieloal ol o] ol ol o Heliolon
PKP4|PKPA4|PKPA PKP4|PKPA4|PKPA
R32hly Control(3) of1lofofo] 0|0 |y|w|loy|lO|O]O] O] 0 |2)]10]o0
PRP [PRP1| PRP PRP | PRP | PRP
R33h |y Control(4) 011100 0]| 0] 0 | w|wol] ] %] %] 9] ° |o|owo|oowo
PKN [PRN1| PKN PKN | PKN | PKN
R34h|y  Control(5) O (1210|0000 [010waf ®°]°] %] ° olowlooo
PKN | PKN | PKN PKN | PKN | PKN
R35h|y  Control(6) 01 ]10]0] 000 |znmlamlzoo]l %] °]° 2020|200
PKN | PKN | PKN PKN | PKN | PKN
R36h|y Control(7) 0| 1]o]of[O0] 0] 0 |syolsiefso@| @ 2| ° ] 2| 9 |a0a|a00
PRN [PRN1| PRN PRN [ PRN | PRN
R&7h|y Control® ] 0 | 11010} 000 g o] ® | °]°]°]° oo
VRP | VRP | VRP |VRP1]| VRP VRP | VRP | VRP | VRP
R3gh|y Control (9) 01 14(0) | 130) | 12(0) | 1(0) | 10(0) 03(0) | 02(0) | 01(0) | 00(0)
VRN | VRN | VRN |VRN1] VRN VRN | VRN | VRN | VRN
R3oh|y Control (10) 0] 1 14(0) | 13(0) | 12(0) | 1(0) | 10(0) 03(0) | 02(0) | 01(0) | 00(0)
Gate Scan Start PRP |PRP1| PRP PRP [ PRP [ PRP
ol o]lo|lofo
R40N |5 osition Ol 1101010101 0 50)10]00 02(0) | 01(0) | 00(0)
Vertical Scroll VL7 | VL6 | VL5 [ VL4 | VL3 | VL2 | VL1 | VLO
R41h Control 0 1 0 0 0 0 0 0 0 0 olololo|lo|o]|o]| o
First Screen SEL7 [SET6 [SETS [SET4 |SEL3 [SELZ |[SELL [SEI0 [S517|SS516( S515| 5514|5513 5512 SSIT [ 5510
Ra2h |orvingposon | © | L JO© |© |0 o |0 o |0 [0 |[o|o|o|o|o|o|o|o
Second Screen SE27 [SEZ6 [SEZ5 |SE24 |SE23 [SE2Z |[SEZL [SE20 | 5527|5526 5525 | 5524 5523 5522 | 5521 5520
Ra3N oivingposition | © | Y @ |@ | @ [© |0 |0 [0 |[o|o|o|o|o|o]|o]|o
Horizontal RAM HEA | HEA | HEA | HEA [ FEA | HEA | HEA | HEA | HAS | FHAS | HAS | HAS | HAS | HAS | FAS [ FAS
RA4h | nqdress Positon | © | L |70 | 60 | 50) | 40) | 30 | 20 | 20) | 00) | 70) | 60 | 50) | 40 | 30) | 200) | 10) | 0@
Vertical RAM VEA7[VEAG [VEAS [VEAZ | VEAS [VEAZ[VEAL[VEAO| VAS | VAS | VAS | VAS | VAS [ VAS | VAS [ VAS
R45h | \ddress Positon | © | L o |o | o | @ | @ |0 | o | o |70]|s0|s50 |20 |30 |20 | 10 | oo
. Setting disable
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7.4 Instruction Explanation

Input Parts
. Pin Connected 1t
Signals /0 Number with Description
Select the MPU interface mode as listed below
IMO(ID) [ IMT | IM2 | IM3 MPU interface mode DB pins
0 0 0 0 |Setting invalid -
1 [4] 0 0 [Setting invalid -
0 1 0 0 | 16-bit bus interface,80-system DB17-10,8-1
1 1 Q 0 |8-bit bus interface , 80-system DB17-10
IM3-1 \VSSD/ 1D 0 1 0 |[Serial data transfer interface DB1-0
’ 4 * 1 1 0 [Setting invalid -
IMO IOVee 0 [ T [Setling invalid 5
1 0 0 1 |Setting invalid -
1] 1 0 1 |18-bit bus interface,80-system DB17-0
1 1 0 1 |9-bit bus interface, 80-system DB17-9
= * 1 1 [Setting invalid -
Note: If the serial data transfer interface was selected, IMO pin is used
like the ID setting for the device code in transfer data.
Chip select signal.
Low: chip can be accessed;
NCS ! 1 MPU High: chip cannot be accessed. Must be connected to VSSD if not in
use.
VLD | 1 MPU Fix to VSSD
The signal for register index or register command select.
Low: Regis ter index or internal status (in read operation);
RS 1 MPU High: Register command.
Connect to IOVec or VSSD level when serial data transfer interface is
selected.
Serves as a write signal and writes data at the rising edge ini80 system
E_NWR 1 MPU interface.
| Berves ag the synehronous slods sigral in seral dals ransferirterfacea, |
Lowe: Writs : High: Read)
T ™ ’ Tt Boreas 8 & resd signel ang resos date at e low level iniSl system
AW_NRD 1 MPU Interfans. Pl it fo 1 os o VESD level when using seisl dete trensfer
ntsrigns.
| & data P23 F slgnal in REE - mode. Fix the unussd pin o sither
Thie WESD lavel or the 1050 [eeal.
Low: Belactad (accass srnaklsdy
Tha pelarty of e ENABLE sigral is inverted by the EFL bit.
EMARLE q P R EMABLE AN wrila FARM adrass
] i Creble Updsts
] 1 Chasbls Kaap
1 1] Csziis ke
1 1 Erwbdy Upsta
| Frams & ynohron'=ing signal. Fix to (e 106 Javel whan not ussd.
VYN q (S = [T YEPL~{: Asdive [ow,
| [FWEPL=1: Acliva high.
Frama gynehrenizing sigrzl. Ficcto the Ve level when not ussd.
P& NG 1 P [T HEFL=E Boiive low,
| [FHEFL=A: Activa higl.
Dot elock =ignel. Flx te the e leve] whan ot used.
HITCLK 1 EL 1f DPL~G: Data are ot an the deing sdge of DOTOLE
[7 DIPL=": Dzla arg irput on the falllig edgs ¢ TELK.
Ar 18t bus RGE date bus in 8leyston mterfacse mods. Fix the
wrused pins to oither the YES0 lovel or the 10ven loval.
P17 15 MIPL B-hit bua: use PO17-FD2

18-0'1 bus: use PMM 7-PH1

3 and P 1-PN

1561 bug: use PLM7-PIG
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Input Parts

[ Pin Connactaed i
Signals 10 Numbar with Dascription
- MFPLU or reset | Reset pin. Setting etther pin low initializes the LS1 Must be reset after
NRESET I 1 cireuit poweris supplied.
A VeoomH reference voltage. When adjusting VeomH externally, set
Yariable registers to halt the VoomH internal adjusting circuit and place a
VeomR 1 Resistor or | variable resistor between YGAMIOUT and VS50, Otherwise, leave this
apen pin open and adjust VoomH by setting the internal register of the
HXA305A,
A reference voltage for the step-up circuitl. Connect to an external
Yol | 1 NVelouT power supply of 2.78Y of less when not using an internal reference
voltage.
I 1 VLCOC A power supply for the source driver outputs. A reference voltage for the]
to stepp drouit?
| 1 A power supply for the TFT LCD' s gate driver. Connect to WVGHC.
| 1 A poweer supply for the TFT LCD' s gate driver. Connect to VGLE.
| 1 A power supply for the WeomL level. Connect to WCLC.
| 1 Actest pin. Make sure to fix it to the VS5D level.
| 1 Actest pin. Make sure to fix it to the VS5D level.
A VSSDOr |- nnect to a varlable resistor to adjusting internal gamma reference
A=t l 1 'l"xE'Tl'_';;:l voltage for matching the characteristic of different panel used.
Vei | 1 Power supply gisrxfﬁlﬁ? power supply. Connect to an external power supply
P ower Generates a reference voltage (VoilOUT, REGP) from the VeilWL level
WeilwviL | 1 oo according to the ratio determined by the WC2-0 BITS. Connect to Wei on
SUpply | the FPE.
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Input/Output Part

Signals Vo Nu:::)er Corw;:‘:ted Description
C11AC11B o) 2 Step-up Connect to the step-up capacitors according to the step-up factor.
J Capacitor | Leave this pin open if the internal step-up circuit is not used.
Connect these pns to the capacitors for the step-up circuit 2.
gg;ﬁgg;g 1{e} 6 CS;;apr-:Lijlgr According to the step-up rate. When not using the step-up circuit2,
J disconnect them.
Oscillation Connect an external resistor for generating internal clock by internal
0SC1,08C2 /0 2 . R-C oscillation. Or an external clock signal is supplied through OSC1
Resistor [ ith 0SC2 open.
Operates liked an 18-bit bi-directional data bus.
8-bits bus I/F: DB17-10
9-bits bus I/F: DB17-9
16-bits bus I/F: DB17-10, 8-1
DB0_SDI /o L MPU | 1g.bits bus I/F: DB17-0
Connected unused pins to the IOVec or VSSD level.
When Serial Data Input pin in Serial Data Transfer interface. The input
data is latched by the rising edge of the SCL signal on the chip.
Operates liked an 18-bit bi-directional data bus.
8-bits bus I/F: DB17-10
9-bits bus I/F: DB17-9
16-bits bus I/F: DB17-10, 8-1
DB1_SDO Vo L L 18-bits bus I/F: DB17-0
Connected unused pins to the I0Vcc or VSSD level.
When Serial Data Output pin in Serial Data Transfer interface. The
data is output by the falling edge of the SCL signal on the chip.
Operates liked a 18-bit bi-directional data bus
B-bit bus: use DESDE]
s o ‘ o O-bit bus: uss DBSLBO
22l LR MPU 1 §6-bit bus: uge DB 1 7-DEAD and DB8-DAA
18-bit bus: use L5 7-0E2
C’“‘nh?"’&—(ﬂ unusad ping o the 1OVes or VEBD leval.
REGE 172 1 Test pin | & test pin for VEAMTOUT. Ewrr,n“lnéﬂ it.
o »@ referanes voliege for VEAMZ betwaen VS0 and VILED from the
Btabilizing |reference voltage batwoen Vel %m’ VSSD thetis generated internally.
VEAMIG! o q capaciior [VGAMIGUT serves as a sourcs driver grayscale referencs woltage
- N Faower  |YGAM2, 5 VeomH lavel referencs voltags, and a Veom ampliude
supply  |referance vollage. Connact o a slabilizing capaciior.
VEAMTOUT = 3.0 = (VLED - 0.5V
\gT: TS (i) 1 {Opar Atael pin. Digeonnagd it
TYSORMHI Iis | Open Adeat pir for YeomH. Disconned it
T ,.JML] e 1 Cpen Adtsst pin for Veoml. Disconnact it.
JIAD &) q Tipan Atm‘;ﬂ A fer Yooml. Disoonnost i
TESTO~4 - 4 . Duenrity peds, Disconnes them.
LMY 1,2,18 a Curimy pads. Diesonnedt them
DUMM ﬁ” 2,14 - 18 - Cumery pads. Gan be connected io the wiring to the COG panel.
s
Dumh‘m pads. Available R misasuing the COG comtad rosistanos.
DLMEYRET and DUMMYRZ ars %‘hm-” reuited within the chip.
IMTYRT -8 _ 8 3 QUMK YRS, DUMMYRA and CUMMYRS are short-oireuitod within the
o A chigs.
DUMMYRE, DUMMYRY, DUMMYRE, end DUMMYRD are shorl
cirpuited within the shig.
YLD A -4 - # - Cuiputs ihe internal VGL levsl. Uss as durmrmy gate oulpul ping.
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Input/Output Part

. Pin Connected -
Signals o Number with Description
Step-up Connect to the step-up capacitors according to the step-up factor.
C11AC11B 1’0 2 Capacitor | Leave this pin open if the internal step-up circuit is not used.
Connect these pns to the capacitors for the step-up circuit 2.
gg;ﬁgg;g 11O 6 Csafsg:ijtgr According to the step-up rate. When not using the step-up circuit2,
' disconnect them.
Oscillation Connect an external resistor for generating internal clock by internal
0SC1,08C2 1/O 2 . R-C oscillation. Or an external clock signal is supplied through OSC1
Resistor | iih 0SC2 open.
Operates liked an 18-bit bi-directional data bus.
8-bits bus I/F: DB17-10
9-bits bus I/F: DB17-9
16-bits bus I/F: DB17-10, 8-1
DB0_SDI /0 1 MPU | 1g_bits bus I/F: DB17-0
Connected unused pins to the IOVcc or VSSD level.
When Serial Data Input pin in Serial Data Transfer interface. The input
data is latched by the rising edge of the SCL signal on the chip.
Operates liked an 18-bit bi-directional data bus.
8-bits bus I/F: DB17-10
9-bits bus I/F: DB17-9
16-bits bus I/F: DB17-10, 8-1
DN LS LS, L L 18-bits bus I/F: DB17-0
Connected unused pins to the IOVcc or VSSD level.
When Serial Data Output pin in Serial Data Transfer interface. The
data is output by the falling edge of the SCL signal on the chip.
Operates liked a 18-bit bi-directional data bus
Hobit bue: use B3BGEY
e o } = 8-bif bus: v B3E-TED
Lz LA L MPU | 5 it bus: use DB 7-DB70 ard D38 DE{
1 St bue: ues TR 7-TED
Connanted yrused ping i dre [ or VOB levs
[FECE 1fEs i Teat oin | A Test pin for VEAMIOUT. Dizconnect if.
) A reforencs voltzge for VEAME bheteoor VEED and V00 fram the
Stabitzing | referencs voltage tetwesn Vil and VEST that is gerersted intermally.
YOAMIOUT e q capaeior  |VEAMIOUT serves 8 2 sourss driver grevessle eisranns woitegs
ASEASE = or powser | VEAMY, a Yoo level referenee vollags, end a Vearn ampliuds
szl referenes voltege. Connsot 1o o stabilizing sepasitar.
) WVEAMIOUT = 5.0 - [YLOD - b8
YIESTS 123 i Opan A Teai pin. Dissennest 1.
T B 78] o Dpen A Tmet pin for YeomH, Disconnect it
TEES] | s 9 Dpan £ test pin for Vol Gloonrsct k.
TWIMALS EL%] 1 Cpan £ gl conmeset i
TEBTM ~d = El . Cearny pads. Dlsconneot theanm.
GLE Y1215 9 Lurary pads. Dlscennset tem,
T oI O
LY M‘;]fg 12,14- - i€ = Ty pads, Den be connectad o ths wirng b the G088 pansl.
ey peos. Available for measuring e GOG sontast resisianca.
DLRBAY R ngd DUMRY R2 are shobolrauited within o .
UMY 2] -5 } g ; ﬁ;iﬂgﬁmﬁ& CUKMRYRY sngd BUMMYRS ars shor-ciroufted within the
RUMMYRE, DUMRYR7, DUMVYRE and DUMRYRS are shord
gt within e ehip.
WS L ILIRA ] ~4 = 4 = Cuipars the Miarnal WEL lsval. Uss se dymomsy asle suipot pirs.

Date : 2005/3/22

AMP DISPLAY

21



Power Part

. Pin Connected .
Signals [[e] Number with Description
Vce = 1 ;?:;}T; A power supply for the internal logic. VCC = 2.4 ~ 3.3V
Power Power supply for internal core logic when VDC is disabled.
|OVcce - 1 Voltage range: 1.65 ~ 3.3V if VDC is disabled.
SUPPIY | Tie together with VCC if VDC is enabled.
VSSA _ 1 Power Analogy ground. VSSA = 0V. When using the COG method, connect
supply to VSSD on the FPC to prevent noise.
VSSD Power Ground for the internal RAM. VSSD = 0V. When using the COG
- 1 supply method, connect to VSSD on the FPC to prevent noise.
Stabilizing Outputs from the internal positive polarity operational amplifier
VOP,V61P lorO 2 ) whenitis on (when SAP2-0="001",“010",“011”,*100", and
capacitor | «4pq» ). Connect to a capacitor to stabilize the amplifier.
Stabilizing OQutputs from the internal negative polarity operational amplifier when
VON,V61N lor© 2 ; it is on (when SAP2-0 = “001", “010", “011", “100", and “101"),
capacitor Connect to a capacitor to stabilize the amplifier
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7.5 Reset Function

If the /RESET input becomes L or the reset command is input, the internal
timing generator is initialized. Must be reset after the power is supplied. The
time required for the /RESET input is at least 1ms. When the power supply is
reset while the power supply is ON, wait at least 10ms after the power has
been supplied until the RC oscillation frequency become stabilized. While
waiting, do not make initial settings for the instruction set, nor access to the

GRAM.

Register

Initial State of Instructions

Start oscillation

Executed

Driver output control

NL4-0="10101", SS="0", CS="0"

LCD driving AC control

FLD1-0="01", B/C="0", EOR=0, NW5-0="00000"

Power control (1)

BT2-0="000", DC2-0="000", AP2-0="000" : LCD power off,
SLP="0", STB="0" : Standby mode off

Power control (2)

CAD="0", VRN4-0="00000", VRL-4="00000"

Power control (3)

VC2-0="000"

Power control (4)

VRL3-0="0000", PON="0", VRH-3="0000"

Power control (5)

VCOMG="0", VDV4-0="00000", VCM4-0="00000"

Entry mode set

HWM="0", I/D-0="11": Increment by 1,

AM="0" : Horizontal move, LG2-0="0" : Replace mode

Compare register

CP17-0 : 00000h

Display control

PT1-0="00", VLE2-1="00" : No vertical scroll,
SPT="0", GON="0", DTE="0", CL="0" :262,144-color mode, REV="0",
D1-0="000" : Display off

Frame cycle control

GD1-0="00", SDT1-0="00", CE1-0="00" : No equalization, DIV1-0="00" : 1
divided clock, RTN3-0="0000" : 16 clock in 1H period

Gate scan starting
position

SCN4-0="00000"

Vertical scroll

VC7-0="0000 0000”

1" screen division

SE17-10="1111 1111”, SS17-10= "0000 0000”

d ..
2n screen division

SE27-20="1111 1111”, SS27-20="0000 0000”

Horizontal RAM
address position

HEA7-0="1000 0011”, HSA7-0="0000 0000”
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Register

Initial State of Instructions

Vertical RAM address
position

VEA7-0="1010 1111”, VSA7-0="0000 0000”

RAM write data mask

WM15-0="0000H" : No mask

RAM address set

AD15-0= “0000H"

Gamma control

MP02-00="000", MP12-10="000", MP22-20="000", MP32-30="000"
MP42-40="000", MP52-50="000", MP02-00="000", MP12-10="000"
MNO02-00="000", MN12-10="000", MN22-20="000", MN32-30="000"
MN42-40="000", MN52-50="000", CN02-00="000", CN12-10="000"
OP14-10="00000", OP02-00="0000", ON14-10="00000",
ONO03-00="000"
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Timing Characteristics

9.1Timing Characteristics

Read / Write Characteristics (8080-series MPU)

Bus Timing Characteristics

<<Normal Write Mode(HWM=0),loVcc=1.65V-2.4V>>

Item Symbol Unit Min Typ Max
: Write tCYCW ns T.B.D - T.B.D
B let
us cycle ime Read tCYCR ns T.B.D - T.B.D
Write low-level pulse width PWLW ns T.B.D - -
Read low-level pulse width PWLR ns T.B.D - -
Write high-level pulse width PWHW ns T.B.D - -
Read high-level pulse width PWHR ns T.B.D - -
Write/Read rise/fall time tWRr,WRf ns - - T.B.D
: RS to NCS,E NWR) ns T.B.D - T.B.D
Set up time ( —— tAS
P (RS toNCS,RE_NRD) ns T.B.D - -
Address hold time tAH ns T.B.D - -
Write data set up time tDSW ns T.B.D - -
Write data hold time tH ns T.B.D - -
Read data delay time tDDR ns - - T.B.D
Read data hold time tDHR ns T.B.D - -
<<High-Speed Write Mode(HWM=1),Vccl.8V-2.4V>>
ltem Symbol Unit Min Typ Max
. Write tCYCW ns T.B.D - T.B.D
B le tim
us cycle fime Read | (CYCR ns TB.D ~ 78D
Write low-level pulse width PWLW ns T.B.D - -
Read low-level pulse width PWLR ns T.B.D - -
Write high-level pulse width PWHW ns T.B.D - -
Read high-level pulse width PWHR ns T.B.D - -
Write/Read rise/fall time tWRr,WRf ns - - T.B.D
: (RS to CS*,WR*) ns T.B.D - T.B.D
t tim tA
Set up time (RS to RD¥) > ns | T.BD i i
Address hold time tAH ns T.B.D - -
Write data set up time tDSW ns T.B.D - -
Write data hold time tH ns T.B.D - -
Read data delay time tDDR ns - - T.B.D
Read data hold time tDHR ns T.B.D - -
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<<Normal Write Mode(HWM=0), loVcc = 2.4V-3.3V>>

ltem Symbol Unit Min Typ Max
. Write tCYCW ns T.B.D - T.B.D
Bus cycle time Read | tCYCR | ns | T.B.D — [ T.BD
Write low-level pulse width PWLW ns T.B.D -
Read low-level pulse width PWLR ns T.B.D -
Write high-level pulse width PWHW ns T.B.D -
Read high-level pulse width PWHR ns T.B.D -
Write/Read rise/fall time tWRr,WRf ns - - T.B.D
. (RS to NCS,E NWR) A ns T.B.D - T.B.D
Setuplime - o NCS.RE_NRD) IAS ns T.B.D -
Address hold time tAH ns T.B.D -
Write data set up time tDSW ns T.B.D -
Write data hold time tH ns T.B.D -
Read data delay time tDDR ns - - T.B.D
Read data hold time tDHR ns T.B.D -
<<High-Speed Write Mode(HWM=1),Vcc = 2.4V-3.3V >>
ltem Symbol Unit Min Typ Max
: Write tCYCW ns T.B.D - T.B.D
Bus cycle time
uscycled Read | {CYCR ns | T.B.D ~ |[TBD
Write low-level pulse width PWLW ns T.B.D -
Read low-level pulse width PWLR ns T.B.D -
Write high-level pulse width PWHW ns T.B.D -
Read high-level pulse width PWHR ns T.B.D -
Write/Read rise/fall time tWRr,WRf ns - - T.B.D
: RS to CS*,WR*) ns T.B.D - T.B.D
Set up time ( : tAS
up i (RS to RD) ns TB.D -
Address hold time tAH ns T.B.D -
Write data set up time tDSW ns T.B.D -
Write data hold time tH ns T.B.D -
Read data delay time tDDR ns - - T.B.D
Read data hold time tDHR ns T.B.D -
Reset Timing Characteristics
ltem Symbol Unit Min Typ Max
Reset” low” level width tRES ms (1) - -
Reset rise time trRES us - - (10)
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FuIH VIH
RS
I WL

tAS tAH

NCS w& /

| PWLW , ) PWHW |
PWLR PWHR

1 I L viH
E_NWR \\\ VIH // |
| WIL X
RW_MNRD VIH
twWhrr—M M- - - tWRE

1CYCW
M—— {CYCR

L_tnsw_" N T

" S =V

=

=

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 DBO must be fixed to “Vcc” or “GND”.
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9 SETUP FLOW OF POWER SUPPLY

Note 1

Vee,Vei, I0Vee ON

"Display OFF" setting bits

DTE="0",D1-0="00"
GON="0"
PON="0,
VCOMG="0"

Note 2

~ ~
Power supply setting initializing bits
Set VC2-0,VRH3-0,
VCM4-0,VDV4-0,

PON="0", DK="1"

.

P
Power Supply Operation Start

setting bits
BT2-0="000",
Set DC12-10,

DC02-00

AP2-0,

PON="1" J

r

hlgte 3

Mite 4

¥
" Power Bupply Cperation Start

aaiting bits
Sef BT 20
CiR="0"

| VCOMe="1

L
¢

h 4

“Dsplay OW" saiting bits
DTE="1", i-=-171"
BOM="1"

C¥isprlars S3M Sequsnos

:E.g ]

Power ON RESET

& Display OFF

For the setting
before power
supply startup

For power-supply
setting (1)

Feyr PEr-BUDD Y
sesting (2)

Far athar rmodo sobiings

Claplay GH

FBOUBTES

Dlgplay OR

Display ON setting bits
"1", D1-0="11" Normal Display

GON="1"

l

] Display OFF
Display OFF Sequence

Y

Power supply halt Issue instructions
—sSetiing bits for power-supply
SAP2-0="000"
AP2-0="000 "
PON="0"
VCOMG="0"

setting (2)

Vee,Vei,IOVee OFF

Display OFF Sequence
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10 INSTRUCTION SETUP FLOW

<Display OFF>

SetCE=0

<Display ON>

Set SAP2-0

Display off
GON ="“1"
DTE="1"
D1-0="10"

Display on
GON="0"
DTE =“0"
D1-0="01"

Wait (more than2 frame)

Wait (more than2 frame)

Display off
GON="1"
DTE="0"
D1-0="10"

Wait (more than2 frame)

Display off
GON =*"0"
DTE =“0"
D1-0 ="00"

Display off
GON="1"
DTE="0"
D1-0="01"
I
Display on
GON="1"
DTE="0"
D1-0="11"

Wait (more than2 frame)

Power off
SAP2-0="000"
AP2-0="000"
PON="0"

VCOMG="0"

Display on
GON="1"
DTE="1"

D1-0="11"

[ Display OFF

Display ON

Continue to the display on flow.

Continue to the display off flow.

Date : 2005/3/22

AMP DISPLAY

29



<Standby>

<Sleep>

Display off flow Display off flow
N ) | Standby . Sleep
Standby set (STB="1") Sleep set (SLP="1")
Oscillation start N
Standby . Slee
Wait 10ms cancel Sleep cancel (SLP="0") } P
Cancel
. J
Standby cancel (STB="0") -
Power setting
(&
( | )
Power setting
(& J
[ Display on fow
[ Display on flow ]
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11 QUALITY AND RELIABILITY
11.1 TEST CONDITIONS

Tests should be conducted under the following conditions :
Ambient temperature : 25%5°C
Humidity : 60 *25% RH.

11.2 SAMPLING PLAN

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

11.3 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.

11.4 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.

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

ZONE B viewing area
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11.5 INSPECTION QUALITY CRITERIA

Item Criterion for defects Defect type
Non display No non display is allowed Major
Irregu_lar No irregular operation is allowed Major
operation
Short No short are allowed Major
Open Any s_egments or common patterns that don’t activate Major

are rejectable.
Size D (mm) Acceptable number
Black/White D<0.15 Ignore Minor
spot (1) 0.15<D<0.20 3
0.20<D<0.30 2
0.30<D 0
Length(mm) Width (mm) Acceptable number
Black/White | |10 <L 0.03<W<0.04 5 Minor
line (1) 50<L<10 |0.04<W<0.06 3 °
10<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 Minor
sport (Il) 0.30<D<0.50 5
050<D<1.20 3
1.20<D 0
Length (mm) Width (mm) Acceptable number
Black/White | [20 <L 0.05<W <0.07 5 Minor
line (I1) 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 -
Back Light 2. Flickering and abnormal lighting are rejectable Major
D
i
A—JUJ N G&E
—>l f—
[] 1
T, o[ i
Display pattern E Unit:mm Minor
A;Bgo.so 0<cC P*E £o25 | 8502
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 .
11} size: 0.15<D < 0.20 3 Minor
D:A+B 0.20<D<0.30 2
2 0.30<D 0
h Width (mm) Length (mm) Acceptable number
PSciraf[c on W<0.03 Ignore Ignore
olarizer 0.03<W<0.05 L<2.0 Ignore
12 L>20 1 Minor
<o ||0.05<W<0.08 L>10 1
D4 L<1.0 Ignore
0.08<w Note (1) Note(1)
Note(1) Regard as a blemish
Size D (mm) Acceptable number
Bubble in D <0.20 Ignore .
13 polarizer 0.20<D<0.50 3 Minor
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| Rustwhich is visible in the bezel is rejectable. Minor
Defect of
land surface . . i . :
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 Major
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. 0.45<¢ N 1 Major
fgrg?dr‘]“;::;f’ter 2.0.30<( <0.45 N 1 Minor
19 9 ¢ :Average diameter of solder ball (unit: mm)
(Solder ball, 3.0.50<L N 1 Minor
Solder chips) - ’ , _
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.
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11.6 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 80x3°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

Vibration Test (Packing) Amplitude : 0.75mm 2

Sweep frequency 10~55~10 Hz/1min

Test direction : X.Y.Z/3 axis
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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12 USE PRECAUTIONS

1)

2)

3)

4)

1)

2)

3)

4)

1)

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 Cs 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. 1IMO 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.

12.3 Storage precautions

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

3)

1)

2)

3)

4)

5)

6)

7)

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.

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 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.

12.50Other

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

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

T ki P I 470 . : :
- — r13
] 2o o ST a1 ;
<| _\UONth _\ .ﬂcr.vMWMM AlA3 = nw = hn" H Mhﬂm “ “
a7, P ‘Nltd w7 T KZ)Zaves ZINVIITOR 2 C—v1—02ZBLL4L |}
T 2Je
4 e dn_/g DO NI 50 BN
D02Z4LL <= 037 141 (B'9N) 0Zgx9LlL OJl WoW ¢ — IU|_._|. an m MM Mw
‘uonRIeId g1Q 104 enjg ALY 2 OND o[ LT
poldopp S! g, DPERUD SIUDAI|0| ‘PIDTPU] SSPUN | << = Ea [NEIEE NOEDR
ﬁnﬂo kT N3[54 Y ER
& FI\B[H] [
= i) —\B[e5] _DNAGA[EH
A BN LGS LSl
MSA A3Pd [TEIESE [ TOTE08E%E | 190T) St R LIRS
ﬂ:smv_é/ oy e
= o | 900- Luoydey FOL0 = SEER T — e
v T S I ™ — 7 suld  oadi
o == < _— S 14 Cojcg oM ¢
=y o < R m oy slal = y0[2d___ana[ 3|
~ e T 0=L =2 \_ B _ /l\“ \AMMVm,mMHI__L\ Eqlid oWl b
& = AT, 3| S = I R 4 e e P SO0l v
@ SD0%51 0=1 3= < [ _ ez 38 2
n_ )44 = = 907
adey yaj13)}3y ] -||I._.|“_W ok op
die=y A @06t | B VVIgyiE | I aohidop =3
DI 07 E 4 09 YA ZQRBIEE | T2 k)
oo d €079 08
L= 3./ uojipal)g Bujmela
jict 2 >
00| [T}
V-11§2Z5L) D} SuEuEy -u“m-._NuNHﬁ._L h M—. mm c
TGN NOIS TN | AT | 0'¢

38

AMP DISPLAY

Date : 2005/3/22





