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1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nomimal Dhmension It
Diot Matrix 20+ GE 240 dits
Module Size (W x Hx T) 1546 114.8 x 285 THIL
Viewng Area (W x H) 11818 x §9.238 T
Active Area (W x H) 115.18 x 86.33 T
Dot Size (W x H) 0105 x 0.345 T
Dot Fitch (W x H) 012 % 0.36 T
Dmiving methed 1/ 240 Druty
1516 Bias

Divng [4 Package TAB

* Bxpose the dnver IC under blaze ( mminosity over than 1 o ) when nsing the TEM may canse

1C operating failure.

1.1 Display specification

Dhgplay Dregcrpptions Note
LCD Type 57" Color 8TN
LD Made Negatrre
Folarizer Mode Transmissive
Folapizey 1V -Cuttmg With
Frlarizer Surface Wommal
Backgraund Celer Black
Backlight Type LED
Backlight Color White
Wiewing Direction & O'clock Direction
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1.3 Qutline dimension
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1.4 Block diagram:

D BO~DE7 >( TVS < |
DIEP g o + I
CL2 ! 8 l

: I
FE
VLLD | - (L Power circuit 4 ! e |
VDD| ¥ (2)Bias circuit P NT7706H-TABOOORA x 4
VES o (31Regulater contrast circuit . I
| seg Dniver |
| —
S1 sa20] | |
| = C1
FRM b—sg = |
I s~ |
| T © LCD
L1 e ,% = I
' o & 9 1| 320 x RGB x 240 Dots |||
e = |
=i N
| 3 |
[
l counter —— (240 |
§+ i -
o E TOUCH PANEL I
x+ | - |
LED+ .
! LED Backlight I
LED- [T ¥ ]
] Example of Power Supply for LCM
VLeD LN VR ——
VDD 1. N ore
s i 1
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1-5 Interface Pin :

PinNo. | PinSymbel | IO Description
It 1z active during the last linz of each frame, and 12 shifted through
1 FEII I Jibe CChL driwers one by one, Lo svan bhe display’s cotnnon
cofinections.
. o1 I Latn::h. pulse :nput pin for #ispla? cate.
Lata 15 larched on the falling ecge ofths clock pulse.
- Tasplay data shift clock inpott pin “ortalking display datz
: Sl : Lata 1z read on the falling cdge of the cledk pulsc
£ Lil=p 1 |Centrol input for deselect output 1zwel H (O, L (00
4 VDD P |Power supply input pin for the eircus system (+5 03]
é ras P |CGroand pin forthe circott system.
2 VLoD P |[Dowcr supply for LCD drving woltage.
315 DET7~D20 I |Cisplay data inpuat
Touch panel interface pin -
PinNo. | PinSymhbol | LI'O Description
1 e - Touch screen.
2 H- - Touch sueen
3 T - Touch screen.
L X+ - Touch screen.
Baclklight interface pin -
Pin No. | Pin Symhol | L'O Description
1 LED+ P |Power supply for LED I/
i [ - |Ivoocornect,
3 LED- P |Croand.
Date : Nov. 05, 2007 TECHNICAL SPECIFICATION
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2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Items Symbol Min. Max. Unit
Supply voltage for logics VDD -0.3 7.0 v
Supply voltage for driving LCD VLCD -0.3 40 v
Input voltage Vi -0.3 VDDH0.3 v
Operate temperature range Tor -10 60 T
Storage temperature range Tst -20 70 %
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2.2 DC Characieristics

Ttems Symbol Min Twp. Max. Unit Condition
Supply woltage (Lomc) VDD 25 5 5.5 v .
: (253 - W Top = 60
Suppy voltage (LCLD WLCD 23,5 265 275 W HNOTE]
- (2719 - W Top =-13"C
Input high levsl roltage V13 08D - v -
Input low level voltag= i 0.2%DD W =
Outprt high level waltage Viog WD -0.4 - W -
Cnatput low level woltzge VoL - 0.4 W -
Dieplay data chaft clocle HCE - 2.I0E . MHZ .
AlZ-converting s:gnal input i
_ | FEAME 0 - 30 A2 |For 256 colers
for LCD ériver wavefremil)
AC-converting signal input
FEANME 120 - 150 A4 |For 4040 colers
for T.OT) driver wavrrfrom ()
AC-converting s:gnal input
_ _ FEAME 160 - 240 2 |For 65K colors
for LCD dniver wavefor(®)
Power supply cucrent oD - 05 1 Lty *OTEL
Power supply curent{ LCD ) D - & 14 oy *IOTEL

FMOLEL  Ban, and Max woltags 12 mean within the range will has ophmur contrast at '_a:257C

Typ Voltage iz specified as module driving condition: Ta=25%C Vop at Optimum Contrast,

the measariag cond:ticn az below, this value is Hyestezommerd when customer changs the set

conditior , the Vico will be changze.

NOTEZ
Measuring Cordition :

G d Value MAST

Ta = 25

WDD-V53 = 5.0V

VLCD - GND = Wor at aptmum Contrast
Bias — 116

Dty = 14240

Digplay Patt=n = Checkered pattern
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2.3 Back-light Specification

PARAMETER SYMBOL| MIN | TYP | MAX | Tnit | Test Condition | NOTE
Supply Current IF 7a 100 125 Ll Ta=257 -
Supply Veltage s - 72 i Ta—257 -
: Ta=25°C
Brightnzss Br 200 - cdimr? . -
I=100mA
Half-Lite Time Lf: - 10000 hrs I=100mA 3

Hote 30 Thz * Half-Life Tiume ™.z defined az the LED chip brighthess decrezze to 50% origing!
brightness . Base cn Ta=25127C) | 501 10%EH condition,
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2.4 AC Characteristics

NT7705

Common Mode (Vss=Vs5=0V, Vbp=2.5-5.5V, Vo= 1510 40V and TA = -30 to +85"C, unless otherwise noted)

Parameter Symbol Min. Typ. Max. Unit Condition

Shift clock period twLp 250 - - ns tr, tf = 20ns

15 - - ns Vob=+50vVE 10%
Shift clock "H" pulse width wWLPH

30 - - ns VoD = +2.5 - +4.5V
Data setup time tsu 30 - - ns
Data hole time tH 50 - - ns
Input signal rise time tr - 50 ns
Input signal fall time tf - 50 ns
DISPOFF Removal time tso 100 - - ns
DISPOFF enable pulse width twoL 1.2 = = s
Output delay time (1) toL - - 200 ns CL=15pF
Output delay time (2) tpd1, tpd2 - - 1.2 s CL ="15pF
Output delay time (3) tpd3 - - 1.2 1s CL =15pF

Timing Characteristics of Common Mode

LF’J

1S PH il

=y

ElC2
(D7}

X

EIC1

BT =D

DISPOFF

\

T

FR

LF'—\

it

L

DISPCFF

b I i [ 1]

X

L/IR = "L*"
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NT7706

Segment Mode 1 (Vss=Vs5=0V, Vbb=4.5-55V, Vo= 151040V, and Ta=-30 to +85°C, unless otherwise noted)

Parameter Symbol | Min. Typ. Max. | Unit Condition
Shift clock period twok 50 - ns tr, tf = 10ns, Note 1
Shift clock "H" pulse width tWCKH 15 - ns
Shift clock "L" pulse width tWCKL 15 - ns
Data setup time tDs 10 - ns
Data hole time tDH 12 - ns
Latch pulse "H" pulse width twLPH 15 - ns
Shift clock rise to Latch pulse rise time LD 0 - ns
Shift clock fall to Latch pulse fall time tsL 30 - ns
Latch pulse rise to Shift clock rise time tLs 25 - ns
Latch pulse fall to Shift clock rise time tLH 25 - ns
Input signal rise time tr - 50 ns Note 2
Input signal fall time t - 50 ns Note 2
Enable setup time ts 10 - ns
DISPOFF Removal time tsp 100 - ns
DISPOFF enable pulse width twoL 1.2 - 1S
Output delay time (1) to - 30 ns CL =15pF
Output delay time (2) tpd1, tpd2 - 1.2 1S CL = 15pF
Output delay time (3) tpd3 - 1.2 1s CL =15pF

Note
1. Take the cascade connection into consideration.
2. (tck-tweKi-twek)/2 is the maximum in the case of high speed operation.
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NT7706

Timing waveform of the Segment Mode
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2-5 Interface Timing Chart
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2-6 Power Supply Sequence

Be carelul when conneclieg ar disconnecting e power

This LSI has a high-vo'lage LCD driver, 50 it may be permanently damaged by a high current, which may accur, if a voltage is
suppled to the LCD driver power supply whilz the logic system power supply is floating.
The detals are as follows:

B When cornecting the power supcly, cornect the LCD driver power afler connecting the logic system power, Furthermaore,
when disconnecting (he power, disconnecl the logic system power aller dsconnecting the LCD driver power,

B Ve racommend that you connect a serial resistor (30- 10041 cr fuse to the LCD driver power Vo of the system as a current
limiting device. Also, set a suitable value for the resistor in consideration of the LCD dispay grade.

In additicn, whan conrecting the logic power supaly, tha logic conditon of the L1 insida is insecurs. Therafore connect the LCD

driver power supply after reslting logic condition cf this LSI inside on DISPOFF function. Afier ihat, the DISPOFF cancel the
function after the LCD driver power supply has become stable. Furthermore, when disconnecting the power, sel the LCT driver
cutput pins 1o level Vas on the DISPOFF function. After that, cisconnect tha logic system power after disconnecting the LCD
driver power,

When connacting the powsr suzply, follow the recommended saquence shown.

Voo— ;

i) | k.
ss— — L
Voo— J '.

TISPOFF o | ﬁ

Wio— .'I “,I

W ,-ll |
Ves— : '
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3.1 Characteristics

Driving condition

3. OPTICAL CHARACTERISTICS

Item Duty Bias Note
Value 17240 1116 1
Electrical and Optical Charactenistics
No. |ltem symbol / temp. |Min. | Tw¥p. hMax., |Unit WNote
1 |Response Time Tr| 257C - 260 520 s 5
Tf| 257C - 100 200
2 |Viewing |FrontRear | ©1| @ = -10 - 30 degres 3
Angle  flefkipn |o2] w0 | 30 | - 30
3 |Contrast Ratio Cr| 257°C - 35 - - 4
Red x-code Rx 052 | 057 | 0.62
Red y-code Ry 032 ] 037 | 042
(ireen x-onde x 024 | 029 | 0.34
(resn y-code Gy 0.5 | 061 | 0.6 5
4 |Blue x<ods Bx | 257C 010 | 0.15 | 9.20 -
Blue y-cods By 006 | 011 ] 016
White x-code Wi 024 | 029 | 034
White y-code Wy 031 ] 035 | 041
Brighmess ¥ 50 80 : odim’
Brightness n
5 250 B0 - - % B
Uni formity ’
Date : Nov. 05, 2007 TECHNICAL SPECIFICATION
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3.2 Definition of optical characteristics
Measurement condition :

Transmissive and Transflective type

Receiver g

k'
>

A~
B\

TEMPEEATURE CONTROL CHAWMEER

9H

6H
Light Source

PHOTAL LCD-5000

[Note 1] Definition of LCD Driving Vop and Waveform :

Non-Selected Waveform

Vop Definition

Selected Waveform

2 Vop Duty: 14 WVep 1 Duky 1/d
= Bias: 1/b
~ Bias: /b Lo
.5 £F - Frams Freq fF : Frame Freq.
i 1 ; 1 .
= o — o 12 ’
© -1k fQ -l i
Voltage 1- 30k —| l:— 1AF)*(1/d]
CUERY*(1/d) «(1-2/5) (AF)™(1/d)
. -Vop 4 op 4
Vop= Driving Voltage at
Max. Contrast Ratio

[Note 2] Definition of Response Time

for Positive type

Selected State MNon-Selected State

Selected State

1,7fF

Transmittance

[Note 3] Definition

0°

[Note 4] Definition of Contrast Ratio :

for Positive type

1./fF

o A
=3 4 ez . oez g ©1=0, ©2=0, H
: e i g s = ;
T AT T !
P oS g ! Non-
S o N = . | 3 TH
L ViewngDrecton  Left i Rzht B | Selected 1 Selected Contrast Ratio -
3 : e
' ' T
Viewing Direction

Voltage
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[Note 5] Definition of measurement of Color Chromaticity and Brightness

LCD Modul gmm—n

[Note 6] Definition of Brightness Uniformity

A N BEEE IEEN EnE Fy

Minimum Brightness of Point 1~9

Active Area Height : H

Aotrve Area Width + W

[Note 7] Definition of Measurement of Reflectance

White Light Source

"'Jif""'" (Ring)
e
=i
i
LCD Modul g =
or referance
Date : Nov. 05, 2007 TECHNICAL SPECIFICATION

I LCM HS5701L-T Page 17 of 26




4. RELTABILITY :

Item No Items Condition Remark
Hipgh temperature . Finish product
1 . .
operating 60°C , 200 hours (With polarizer)
3 Low tempm“amre 107, 200 hours Fn:ush pm:!uct
operating {With polarizer)
High temperame . Finish provuct
3 storage 700, 200 hours (With polarizer)
4 Low temperature 20, 200 hours Fll:]lSh prﬂdruct
storage {With polarizer)
High temperame ..
. 5 Finish product
3 & humidity S0°C, YI%EH, 100 hours (With polarizer)
Storape
p Thermal Shock 20°C, 30min<=> 70°C, 30min. Finish product
Storage 10 Cyeles {With polarizer)
10==>55==10=>55=>10Hz,
o ithin 1 minute Finish provuct
7 |Wibration test W ; :
1orahon ks Amplitude : 1.5mm. {With polarizer)
15 minutes for each Direction { 3UY, 720
3 Dron test Packed, 100CM free fall, Finish product
P 6 sides, 1 corner, Sedges (With polarizer)
50,000 hours ..
0 |Lifetme 357, T0%RH below Finish product
, , - o {With polarizer)
specification condition driving

* Ome single product test for only one item.

* Judpment after test © keep in room temperature for more than 2 hours.

- Current consumption < 2 times of initia value
- Contrast > 1/2 imitial value
- Funetion : work normal ly
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5. PRODUCT HANDING AND APPLICATION

[] PRECAUTION FOR HANDLING LCM
The LCD module contains a C-MOS LSI. People who operate the LCM should wear
ESD protection eguipement to prevent ESD hurt on products.

Do not input any signal before power is turned on.

Do not take LCM from its packaging bag until it is assembled.

Peel off the LCM protective filim slowly since static electricity may be generated.

Pay attention to the humidity of the work shop, 50~60%RH is satisfactory.

Use a non-leak iron for soldering T.CM.

Do not touch the display surface or connection terminals area with bare hands.Smudges on
the display surface reduce the insulation between terminals.

Cautions for soldering to LCM:

Condition for seldering I/O terminals:
Temperature at iron tip :280°C+107C.
Soldering time : 3~4sec./ terminals.

Type of solder : Eutectic solder(rosin flux filled).

[ 1 PRECAUTION IN USE OF LCD

Do not contact or scratch the front surface and the contact pads of a LCD panel with hard
materials such as metal or glass or with one’ s nail.

To clean the surface , wipe it gently with soft cloth dampened by alcohol.

Do not attempt to wiped off the contact pads.

Keep LCD panels away from direct sunlight , also avoid them in high-temperature & high
humidity environment for a long period.

Do not drive LCD panels by DC voltage.

Do not expose LLCD panels to organic solvent.

Liquid in LCD is hazardous substance. In case a contact with liquid crystal material is occured,
be sure to immediately wash such material away by soap and water.

The polarizer is easily damaged and should be handle with special care. Don’ t press or rub it
with hard objects.

L] PRECAUTION FOR STORING LCM

@ To avoid degradation of the device , do not store the module under the conditions of direct
sunlight , high temperature or high humidity . Keep the module in bags designed to prevent

static electricity charging under low temperature / normal humidity conditions(avoid high

temperature / high humidity and low temperature below 0°C)

[] USING ON MEDICAL CARE , SAFETY OR HAZRDOUS APPLICATION OR SYSTEM

@ Forthe application in medical care, safety and hazardous prodcuts or systems, an
authorization from pygsis required. HYES will not responsible for any damage or loss

which caused by the products without any authorization given by HyES.

@ This product is not allowed to be designed and used for military application and/or purpose.
@ The delivery of this product to the countries and/or regions where the embargoes

are imposed by U.N. is prohibited.
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6. DATE CODE OF PRODUCTS

@® Date code will be shown on each product :

e Y MM DD - XXX

ToT1 T

Year Month Day - Production lots

@ LExample:21223-003==>Year 2002, Dec.,23rd , Batch n0.03
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7. PACKING

Imstruction of lot num ber-

LOT i -0 o o =

(Ezzmp e
|: DEide

01— -t
aoF—33

31— =1 anm

o e 11— e
sk oI [ [
Maomiiln
o1 — Lo are
PE Ot I Elﬂ‘—l-_-brl ver e
18— Ow—mm™Oo-=r
Yeoar

QC— 000

o — oo
Lakle of rarton-

ariogm Bo-

o~ \

MODEL-XXXE —AXNAAA —XX
0 TV POS 4.-
o NG,
I Fi33. o
=W, MiED.
Packing tray must be stacked with alternated direction to each others.
To tacks packing trays in same direction will cause product damaged.
ﬁ Hen e V 5
.
& .
e
/® Hot allowred - /VDK
i
g
e
 —
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NOTE:
Be wamned ,the direction of

4  pos / Ty the tray has to turn it by 180 degree
4 Tray / Box befora kit Otherwise

4  Box/Carion it il be packagers responsibility !
64  pes/ Carton G PR )
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8. INSPECTION STANDARD

8.1. QUALITY :
THE QUALITY OF GOODS SUPPLIED TO PURCHASER SHALL COME UP TO THE FOLLOWING STANDARD.

8.1.1. THE METHOD OF PRESERVING GOODS
AFTER DELIVERY OF GOODS FROM HYES TO PURCHASER. PURCHASER SHALL CONTROL THE LCM
AT-107C ~ 407 ,ANDIT MIGHT BE DESIRABLE TO KEEP AT THE NORMAL ROOM TEMPERATURE
AND HUMIDITY UNTIL INCOMING INSPECTION OR THROWING INTO PROCESS LINE.

8.1.2. INCOMING INSPECTION

{A) THE METHOD OF INSPECTION
IF PURCHASER MAKE AN INCOMING INSPECTION , A SAMPLING PLAN SHALL BE

APPLIED ON THE CONDITION THAT QUALITY OF ONE DELIVERY SHALL BE
REGARDED AS ONE LOT.

(B) THE STANDARD OF QUALITY
I80-2859-1 { or MIL-STD-105D ), LEVEL 1 SINGLE PLAN.

CLASS AQL(%)
CRITICAL 04 %
MAJOR 0.65 %
MINOR 15 %
TOTAL 1.5 %
EVERY ITEM SHALL BE INSPECTED ACCORDING TO THE CLASS.
(C) MEASURE

IF AS THE RESULT OF ABOVE RECEIVING INSPECTION , A LOT OUT IS DISCOVERED.
PURCHASER SHALL BE INFORM SELLER OF IT WITHIN SEVEN DAYS. BUT FIRST SHIPMENT
WITHIN FOURTEEN DAYS.

8.1.3. WARRANTY POLICY
HYES WILL PROVIDE ONE-YEAR WARRANTY FOR THE PRODUCTS ONLY IF UNDER SPECIFICATION

OPERATING CONDITIONS. HYES WILL REPLACE NEW PRODUCTS FOR THESE DEFECT PRODUCTS
WHICH UNDER WARRANTY PERIOD AND BELONG TO THE RESPONSIBILITY OF HYES.

8.2, CHECKING CONDITION
8.2.1. CHECKING DIRECTION SHALL BE IN THE 45 DEGREE AREA TO FACE THE SAMPLE.
8.2.2, CHECKER SHALL SEE OVER 30 cm. WITH BARE EYES FAR FROM SAMPLE AND USING 2 PCS.

OF 20W FLUORESCENT LAMP.
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8.3. INSPECTION PLAN :

CLASS ITEM JUDGEMENT CLASS
1. OUTSIDE AND INSIDE PACKAGE "MODEL NO.", "LOT NO." AND "QUANTITY" Minor
PACKING & SHOULD INDICATE ON THE PACEAGE.
INDICATE 2. MODEL MIXED AND QUANTITY OTHER MODEL MIXED.............. REIECTED Critical
QUANTITY SHORT OR OVER..... REJECTED
3. PRODUCT INDICATION "MODEL NO." SHOULD INDICATE ON Major
THE PRODUCT
4. DIMENSION, ACCORDING TO SPECIFICATION OR
ASSEMBLY LCD GLASS SCRATCH DRAWING. Major
AND SCRIBE DEFECT.
5. VIEWING AREA POLARIZER EDGE OR LCD'S SEALING LINE Minor
IS VISABLE IN THE VIEWING AREA
......REIECTED
6. BLEMISH « BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
WHITE SPOT IN THE LCD INSPECTION ( INSIDE VIEWING AREA )
AND LCD GLASS CRACKS
7.BLEMISH « BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
APPEARANCE WHITE SPOT  AND SCRTCH INSPECTION ( INSIDE VIEWING AREA )
ON THE POLARIZER
§. BUBBLE IN POLARIZER ACCORDING TO STANDARD OF VISUAL Minor
INSPECTION ( INSIDE VIEWING AREA )
9. LCD'S RAINBOW COLOR STRONG DEVIATION COLOR ( OR NEWTON
RING) OF LCD..... REJECTED. Minor
OR ACCORDING TO LIMITED SAMPLE
( IF NEEDED, AND INSIDE VIEWING AREA )
10. ELECTRICAL AND OPTICAL ACCORDING TO SPECIFICATION OR Critical
CHARACTERISTICS DRAWING . (INSIDE VIEWING AREA )
( CONTRAST ~ VOP
CHROMATICITY ... ETC )
ELECTRICAL 11 MISSING PATTERN MISSING DOT ~ LINE ~ CHARACTER Critical
.. REJECTED
12.SHORT CIRCUIT NON DISPLAY « WRONG PATTERN Critical
WRONG PATTERN DISPLAY DISPLAY » CURRENT CONSUMPTION
OUT OF SPECIFICATION...... REJECTED
13. PIN HOLE « PATTERN DEFORMITY ACCORDING TO STANDARD OF VISUAL Minor
INSPECTION
Date : Nov. 05, 2007 TECHNICAL SPECIFICATION
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8.4. STANDARD OF VISUAL INSPECTION

O =(a+b)2

NO. [CLASS ITEM JUDGEMENT
{A)ROUND TYPE: unit : mm.
DIAMETER (mm.) ACCEPTABLE QTY
- BLEMISH -~ BLACK SPOT - O = 0.1 DISREGARD
84.1 | MINOR | WHITE SPOT IN THE LCD. 0.1 < @ < 0.2 2
02 = @ = 0.25 1
025< @ 0
- BLEMISH + BLACK SPOT - NOTE: &=(LENGTH+WIDTHY2
WHITE SPOT AND SCRATCH (B) LINER TYPE: unit : mm.
ON THE POLARIZER LENGTH WIDTH ACCEPTABLE QTY
W =003 DISREGARD
L =350 [0.03< W =005 3
L <50 [0.05< W =007 1
-—— 0.07= W FOLLOW ROUND TYPE
unit : mm.
DIAMETER ACCEPTABLE QTY
8.4.2 | MINOR | BUBBLE IN POLARIZER O =0.15 DISREGARD
0.15< O = 0.5 2
0.5 < @ 0
Ial unit : mm.
843 | MINOR | PINHOLE - [ t‘l—g DIAMETER ACC. QTY
PATTERN DEFORMITY o | O < 0.1| DISREGARD
kg‘g _Fb 01 < @ = 0.25 3
a 025< @ 0
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NO. CLASS ITEM

JUDGEMENT

8.4.4 MINOR |CHIPPING Y > S
REJ.
8.4.5 MINOR |CHIPPING XorY> S
REJ.
8.4.6 MAJOR |GLASS CRACK Y > (1/2)T
REJ.
K L > 1. a>1/3, A>1.5mm.
8.4.7 MAJOR |SCRIBE DEFECT | ————————— REJ.
Ar— ip 2. B: ACCORDING
a T
TO DIMENSION

8.4.8 MINOR [CHIPPING

O=&+y)/2 >2.5mm

( ON THE TERMINAL AREA ) REJ.
8.4.9 MINOR |CHIPPING Y>(1/3)T

( ON THE TERMINAL SURFACE ) REJ.
8.4.10 MINOR |CHIPPING Y>T REJ.
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