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1. Application
This Specification is applicable to 12.7cm (5.0 inch) Blanview TFT-LCD monitor for non-military use.

[©) ORTUS TECHNOLOGY makes no warranty or assume no liability that use of this Product and/or any information
including drawings in this Specification by Purchaser is not infringing any patent or other intellectual
property rights owned by third parties, and ORTUS TECHNOLOGY shall not grant to Purchaser any right to use
any patent or other intellectual property rights owned by third parties. Since this Specification contains

ORTUS TECHNOLOGY"s confidential information and copy right, Purchaser shall use them with high degree of
care to prevent any unauthorized use, disclosure, duplication, publication or dissemination of
ORTUS TECHNOLOGY"s confidential information and copy right.

(@ If Purchaser intends to use this Products for an application which requires higher level of reliability
and/or safety in functionality and/or accuracy such as transport equipment
(aircraft, train, automobile, etc.), disaster-prevention/security equipment or various safety
equipment, Purchaser shall consult ORTUS TECHNOLOGY on such use in advance.

(@) This Product shall not be used for application which requires extremely higher level of
reliability and/or safety such as aerospace equipment, telecommunication equipment for trunk lines,
control equipment for nuclear facilities or life-support medical equipment.

([©) ORTUS TECHNOLOGY assumes no liability for any damage resulting from misuse, abuse, and/or

miss-operation of the Product deviating from the operating conditions and precautions
described in the Specification.

©) If any issue arises as to information provided in this Specification or any other information,
ORTUS TECHNOLOGY and Purchaser shall discuss them in good faith and seek solution.

[©) ORTUS TECHNOLOGY assumes no liability for defects such as electrostatic discharge failure occurred
during peeling off the protective film or Purchaser's assembly process.

(@ This Product is compatible for RoHS directive.

Object substance Maximum content [ppm]
Cadmium and its compound 100
Hexavalent Chromium Compound 1000
Lead & Lead compound 1000
Mercury & Mercury compound 1000
Polybrominated biphenyl series (PBB series) 1000
Polybrominated biphenyl ether series (PBDE series) 1000

ORTUS TECHNOLOGY CO.,LTD.
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2. Outline Specifications
2.1 Features of the Product

- 5.0 inch diagonal display, 480 [H] x 816 [V] dots.

- 8-bit 16,777,216 color display capability.

- Built in Timing generator (TG), Counter-electrode driving circuitry and power supply circuit.
- Display on/off mode capable.

- High bright white LED back-light and Touch panel operation monitor.

[ Indoor ] [ Qutdoor ]
N N
Readability /;GWEI‘ Efficiency / Readability A (/F’_nwer Efficienc;\
(Battery Life) (Battery Life)
Transmissive Good Good Fair Poor
Transflective Fair Poor Good Good
Blanview Good Good Good Good
\. AN AN AN j
2.2 Display Method
ltems Specifications Remarks
Display type TN type 16,777,216 colors.
Transmissive mode, Normally white.
Driving method a-si TFT Active matrix.
Line-scanning, Non-interlace.
Dot arrangement RGB side-stripe arrangement Refer to "Dot arrangement”
Signal input method  |8-bit RGB, parallel input
Backlight type High bright white LED
Touch panel Resistance type,transmissive analog tablet Surface finishing: Clear
=*l Active area F
I X1 X2 X3 x4 X47T:X478 X479 X480
...................... e
1 R R R R S L B R R R R
Y1 2 G G G G S G G G G
3 B B B B B B B B
Active area
o e ——
814 R R R R R R R R
Y272 815 G G G G G G G G
816 | B B B B B B B B
SR N I S S —— — -

Dot arrangement (FPC cable placed downside)

ORTUS TECHNOLOGY CO.,LTD.
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<Features of Blanview=>

- Backlight power consumption required to assure visibility. (equivalent to 3.5"QVGA )

*Comparison with our conventional products

Transmissive

800

Transmissivity is low,
requiring a power-hungry
600 backlight Power-hungry backlight
that competes effectively

with outdoor light is
required.

Transflective
400
whiteness and
200 outdoor visibility.

Backlight power consumption (mWW)

L .
0

10 100 1,000 10,000 100,000
Moonlight Warehouse Office Cloudy weather  Fine weather

Surrounding illumination (Ix)

- Contrast characteristics under 100,000Ix. {same condition as direct sunlight.)

With better contrast (higher contrast ratio), Blanview TFT-LCD has the best outdoor readability

in three different types of TFT-LCD.

Below chart shows contrast value against panel surface brightness. (Horizontal: Panel surface brightness/
Vertical: Contrast value) LCD panel has enough outdoor readability above our Standard line.

(ORTUS TECHNOLOGY criteria)

*Comparison with our conventional products

Blanview

Transflective

— ‘ Standard \

Transmissive

Contrast

0 200 400 600 800 1000

Panel surface brightness {cd!mg}

ORTUS TECHNOLOGY CO.,LTD.
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3. Dimensions and Shape

3.1 Dimensions

ltems Specifications Unit Remarks
QOutline dimensions 121.28[H]=x75.23[V]*4.18[D] mm |Exclude FPC cable and
parts on FPC.
Active area 110.88[H]x62.83[V] mm |12.7cm diagonal
Number of dots 480[H]=816[V] dot
Dot pitch 231.0[H]>*77.0[V] Mm
Hardness of 3 H |Load:4.9N,Angle:45
Touch Panel surface Reference judgment standard:JIS-K5600
Weight 69.0 g Include FPC cable

ORTUS TECHNOLOGY CO.,LTD.
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3.3 Serial Label (S-label)

1) Display Items
S-print indicates the least significant digit of manufacture year (1digit), manufacture month with below
alphabet (1letter), model code (5characters), serial number (6digits).

* Contents of Display

] ] e e o LS 3L ]

a b o d

Contents of display
a The least significant digit of manufacture year

b Manufacture month [Jan-A May-E Sep-|
Feb-B Jun-F Oct-J
Mar-C Jul-G Nowv-K
Apr-D Aug-H Dec-L
C Model code 50APX (Made in Japan)
50AQX (Made in Malaysia)
50ARX (Made in China)

d serial number

* Example of indication of Serial label (S-label)
-Made in Japan

1ES0APX000125

means "manufactured in May 2011, 5.0" AP type, X specifications, serial number 000125"

-Made in Malaysia

TE50AQX000125

means "manufactured in May 2011, 5.0" AQ type, X specifications, serial number 000125"

Made in China

1TES0ARX000125

means "manufactured in May 2011, 5.0" AR type, x specifications, serial number 000125"

2) Location of Serial Label (S-label)
Refer to 3.2 "Outward Form".

ORTUS TECHNOLOGY CO.,LTD.



=32 1Indd 2 poce

- | c | 3 | 3 | g | - _ = | 7
4 COF TLAS — - #littiy 4o DD 530 80 |18 $10r0010 JCE |3 BURIL ¥OD. 18 BUL UBUN UDITEJSD SUGD 071 SIUL 81R1 67 8)rs o
- Hoxmmx:mlﬁ_ﬁw_ m DE@DIMZ _ ] N (] U JIJRIEIANE JINZ0OLT _C UDIIEIN 1330S A} JAPLN SAIDA0D G JOU |0k 2I0W da1iIY OpIEINZ BILY Ayl 01 2304
S ey -
1705 | 4| G SR MY AN TIMFd 1270 'BoJ10%
A T S N I T T T .WM.@, EER INFRRIIN YauUed yIng pue INE0IEad B g0 udn eI oads U eadde gt nRo0E LIRS 0 wIAI 14T AT, S 1Ead 0 a0y
LT 0T ACDTANEIAL SN R s AMal 105A20 “ G R EYRETN VAU Al 1Y [BuBd YIFPD_ WO) SAUL] EPISUL WWE AQ PEPUnDUInS ES.2 Ayl o1 J3ATURIEND 51 AT1LIEIU T "L 330Y
— LN . SN - [ UE 87 GUISND L0 adueig. 01 JEjal;
:UE:EO BT LR RNy oo Ot 3L R gy (9 °D4IUaS BLIEN 40 B 5505 01 b’ S0y 105001 SUALIP CARLALU0AE g 310
L — GLEKES = CEAM LTI BT LTI LU0 BSIEL B OESTR AW LRI
AV LR oL R I T e I Wl LR s AU AAB1INS JaUEd LInOL AU Uk BU11SEI0a0 _m_f__.__mE Lo, . ABE3d |aFac 2T pIcAR 0]
T T oy TR — — ANELITS AURd JIrd] CUP A6PE |27a0 4Y) UAAMIA0 ML, 0 07 OO0 2duned gop cden 9odady g 430y
=h%dly0ll Lols0n: YRR :
T TC=55AU T L TN |t 1 MY d Lf_:_.p.:. Clauma e ol o]
114% g To4lova L LS00 80 [IRYS W) SA1i0a000s 841 10 adIRIEi0t ud o 1ea0]
f |_Efn_L USAIIS A J0 A2EJINS DLOT) U Zad JLE ST W) a8 1980014 7 410
— o = L2 JOFW YT TII  Ined BUTUB TS UAUM AU 18 1] &) #2000 Ased 4
JJ3s m m__:l_ L. - Ipsdaduos 4] EEIEEE R I (R N L AR S AR (AR VTN T N W E
El _oJdd oad CLIRTID J38S 10 L FLED-ESFES CIRgun. w0 sd o =1 R0
z Jdd 41 [PABTUO TamD ) CSn THSY 0-Sil-¢ JH- o THOWN. S Ivd aselid - Oal #nd
1500 0XCE TX0T5 N 139%1 = SL0008UL00 O] UapLalliay E a7
. _ _- =i = AJEJINS T ASPD C |0 Ryl O] PAPEE &7 |1 |28 5 4yl J0 §3auyIIL] A&y
JRLT TISIUL I 2 1TINFdHITDL UMY I 2] UL URS BELR BT PANT R S JACET L g AT
E ~dd-d1l | onER] JRU) TSR 8] ||RYS
USSP IUS -1 BT U] AL D L Un TR AR R NELY L B0y
SRR TTET R T R TR
000 JTUY 0SSR | ) - - )
qnns Q0 T Gﬁ_ Mﬁ . oo oE - B
LY R ()€1 BUL0JIaT Y] Bu [0 - - mﬁuf,,_
- Pl EN . % St B sl ) OE o283 T ?
v AN _ﬂm VA - BT Jbia o opzga pue ] VIO TIRIUOY E SR gL i : : fotx
W e % I ek Bupiples e s fcoa (17 T oo 9 o) L g L
. - e - - - & . . = o
__ ; . xm KWROS T - B B
. o« Al M
i ,wxx 10 BIE LIS BJOT) E W__.ﬂ, W w f o
- - | — NIwo Td S ZoEa” ”
AN V/ e 0 Y, = Dul,_u.____.[. L -
il st — T
- - — ET_J_I — H f . q _ _ )
— - NI v | ’ 1
] _ . 1
LA - I
ol | [ i | — 1l ﬁ._IHfL_
| ] = BRI EE N i o -3
i _ £ L | n
-~ - R _ = e .
_ - | — in! L=
B e (o _ 1L L . _“n_,..“_
_ _ L3 | r1EuEn rage Ay | e (]
I [ iy W ! L L e
E | . i - -
— B N 1 el DU (N
Fe = 2= Yl |2 A
| frr-k.x.._.f..f.rr - J _ —._..__H____L _H_ | __.,...l,.ln... L _m_...u. T = m
i = purede 11y ol f oo e | A e e I
{ = 2 ariejod ease s g f 0L s IS
| _ | f.f. WH,,,,._ & pain Jariie|og " il m“ = |&
: ,.,.,.,.,.......il.:,_. [ Lo = =
| ;
L7 d A e _“_ d
o =S ) A MO’ m _ |
IIE — _ _ - _ ||||”I“I”.“.I“.I||H”I”Hnu”“l”ll"l”l”ll"||l||l”l”l” | ils
.r.,,,........r.,..r.,. 4 .___ E _ ___. — [ | — |.|__|L|r..
- |_n|ﬂ__n_ 1 ,/v.. ", _____ 0o Hln_l = Hm._.ﬂﬁ I | - oo 'F F | ae sy a1 ,m.,u.”nﬂi H _.._.“m _,_m._
. I ST P REREER porb i T0G el = 2|5 s 2
h __ Saud4alyl |ey0] ! e = S . Sl S R
' 51 : = xm._w. CERIR 210 dl) e 03 DT T TR R y | — [
: T = L z SN P o T =
DAL BUITIO0Y SERUALMOIZ) §1 BEID BUIYIIRY BYL ¥ o o = - PO MIE T 00 51 (002 ) .
) AVIIFY el TUTNCY A =
| NI cl) an a7 BEGEOEE =
LLOZ "LE "UB[f 3NS5 | g EYTEE - g
. SOLWILOL AT e a3 T LT
. (P ¥. 8] wio4 paeming 7 €
DI Gecdk ] " %y AL oAl LT

0]

]

— _



=dZ1 430 8 pdiCe

0]

— | = | E | E| .| = = z
e 30 ] BN Aol a v A B BeTolaTatN BT 40
dr L Lelde s Tlesdrd R TATOF 1
T 1Tms ) oM DI T MT A ; e
WEIEBT[R T
_ —- 0 .WM.@, ILER M40 L
O T O O S 1 L1
T 0T 7 - ¥ T EAS] DS R R a1 LN 0| 4 .
Co70 00 ARDTINFITL SN0 KEEARIIDSATD | qe| 9 ¢ 5 L DO LA Eldggyq3y7 L
LJIL] LAY LA 014 JMEEITCL lieL -
_ AI1SNI1IMNO T R T R T TV o
i— A
- o WELES
¥oA-dl (WD IGO0
..-“—_ = | -
= |
[
TS B RIOAY 00 B2l JOTLErD a1 J1ds0 udiysra g Ud ] 031 ased |- ] o o _ |
AP, UMG 4] AY] LD 43115 ©] 3dD7 &4 SIYDP UE BSN Lou OO ) = _ A _
AL0T 13AGN B U0 UDIYEND ALY 190 3NEd | R -
JEISAL LOyYsng 21 aloy
SITI LACAN AL) ST [ 015004 WAWAY |G IA)EW 3100 0d013dT 347 =57 350a)g D T KR \w& LN 4y b
‘A g Yodd S kgl buimd 4 o] QUE BEI0 ESUICSAL 4] JRAM)A] PAUE AY] U SInSSalc dLe 2y q e N ,.f,, ,,,___, wlr4 L34
REIR oASUanEal 41 AYT Sprsur Lad Sl ATS R A LODUIREdy a1 JTRTUIRL O bJruaao asel 1edadn sL o sa9 i 5P| g4 ¢ JL Hhmm_& ;_,,,, , TEC 16500
- o -~ s | = =
Curggds g9ed Jgdcn 10 210N ._H H.uu. ;_,x i oL
UG Usnd aul % EJISNG 2y] 3] 22URPINE UE153(] TV | = QB2 Jaaan IR A R
u [ I |
PH Ud-una Bursn o T TR Ay L LG Ay
JC JSED U g -
8 - - ' _“H”_—;
LE1Sar] CUrsnde |0 s diex g
ve .5 UOTYEND
_.r..r.
o | 1l LL/G-50 4 e [b/¢=53 v 11e1ay
]
z I L
> |
I = =
" ] suae()q 7 s i
Il 11 ap el L i - - p—— -
a 00 05 7 - — [ RTINS
- a ] - u = - - v = ] _ #hl .
“r..u_ :7 7: Coxroard T . HW“ M A " _”:wr_n_ Wﬁn HE )
m ___ ___ - _.._._“__n,,.l. _.I.”_Iq - ...l_“.r.n.u_..._.“ﬂ__. ..I...._H_ M. _um:._/rf./.. “ “ ._..l..__..l.._....._.-_ R _U__H_
- ! y S S | d]s RN iS00 S
- =R T dl STy : ._Hw/,,mH 15
o o o o o o _—— _“r_-_ W—« W... .._.... ik ¥ /Mﬁ.- _ X
—_— — —_ - —_ - —_ = —_—— ,.,.m ll—_.__n_ it
-~ _“.j i|s
= =5 : ik I
2 o R e R B
S i M= o~ ..“M — - — ,.f.f..r.r .k......... —
I I T N R I LT O = T EFE Y g - - =7 _=
=y 33|- S 2 [ M | LT
N - 55| 25| =
_ | oy A e = e
=o| e e =R A
A S z |
.
LLOZ "LE 'UEB[ 3aNnss|
: LZOLWITLOL
. (P 7.7 6)
i IO DLTTIL {1 Dl b __w:___q”m_ AT ARCAI [ ON e
- _ = | 3 | 3 ] - = 7



W=l

SPECIFICATIONS No. 10TLM107 Issue: Jan. 31, 2011

4. Pin Assignment

LCD Terminal

Ne | Symbol | I/O Functions
1 VSS P ground

2 CLK J Clock signal for data latching and internal counter of the timing controller
3 HSYNC | Horizontal sync signal

4 VSYNK | Vertical sync signal

3] VSS P ground

6 D00 |

7 D01 | Display data(R)

8 D02 | 00h: Black

9 D03 |

10 D04 |

11 D05 I Driver has internal gamma conversion.
12 D06 |

13 D07 |

14 D10 |

15 D11 | Display data(G)

16 D12 | 00h: Black

17 D13 |

18 D14 |

19 D15 I Driver has internal gamma conversion.
20 D16 |

21 D17 |

22 D20 |

23 D21 | Display data(B)

24 D22 | O0h: Black

25 D23 |

26 D24 |

27 D25 | Driver has internal gamma conversion.
28 D26 |

29 D27 |

30 VSS P ground

31 DEN | Display enable

32 SCK | Clock input pin in serial mode

33 SDI | Data input pin in serial mode

34 CS | Chip select pin of serial interface

35 SHUT | Sleep mode control

36 VSS P ground

37 | VvDDIO P Voltage input pin for logic I/O

38 | RESET | System reset

39 SDO P Data output pin in serial mode
40 VCI P Booster voltage input pin
41 VSS P ground
42 BLL1 P Backlight drive {cathode side)
43 BLH1 P Backlight drive {anode side)
44 BLL2 P Backlight drive {cathode side)
45 BLH2 P Backlight drive {anode side)

- Recommended connector: HIROSE ELECTRIC [FH12-455-0.55H(55)](Lower contact)

- Please make sure to check a consistency between pin assignment in "3.2 Outward Form" and
your connector pin assignment when designing your circuit.
Inconsistency in input signal assignment may cause a malfunction.

- Since FPC cable has gold plated terminals, gilt finish contact shoe connector is recommended.

ORTUS TECHNOLOGY CO.,LTD.
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Touch Panel Terminal

Ne | Symbol | I/O Functions
1 XL | X-axis left terminal.

2 YD I Y-axis downside terminal.

3 XR I X-axis right terminal.

4 YU | Y-axis upside terminal.

- Recommended connector: FCI [59453-041110](Lower contact)
- Please make sure to check a consistency between pin assignment in "3.2 Outward Form" and

your connector pin assignment when designing your circuit.
Inconsistency in input signal assignment may cause a malfunction.
- Since FPC cable has gold plated terminals, gilt finish contact shoe connector is recommended.

ORTUS TECHNOLOGY CO.,LTD.



5. Absolute Maximum Rating

SPECIFICATIONS No. 10TLM107 Issue: Jan. 31, 2011

VSS=0V
Item Symbol | Condition Rating Unit Applicable terminals
MIN MAX

Supply voltage VCI Ta=25T VS5S5-0.3 5.0 vV NCI

Logic /O power supply voltage | VDDIO -0.3 4.0 \% VDDIO

Logic input voltage VI -0.3 VDDIO+0.3 V  [Note1

LED direction IL Ta=25T -- 35 mA  BLH1 - BLL1,BLHZ - BLLZ2
current of order Ta=70T - 15

Touch Panel input voltage VIT -- 7.0 Vo |XLXR, YU YD

Storage temperature Tstg -20 80 T

Note1: RESET,CS,SCK,SDI.DEN,VSYNC,HSYNC,CLK,DOO~D07,D10~D17,D20~D27,SHUT

6. Recommended Operating Conditions

VSS=0V
ltem Symbol Condition Rating Unit | Applicable terminals
MIN TYP MAX
Supply voltage VCI ROBh=1000h 3.1 3.3 3.5 vV |VCI
Logic 10 DC voltage VDDIO 1.6 1.8 3.5 vV |vVDDIO
Input voltage for logic VI 0 -~ VDDIO V'  |Note2
Operational temperature Top Note3,Noted -10 +25 +70 T |Touch panel surface
temperature
Operating humidity range Ta=30T 20 -- 80 Yo
Hop Ta=30T Non condensing in
an environmental moisture at or
less than 30" C80%RH.

Note2 :
Note3 :

refer to Item 15."CHARACTERISTICS".

Noted :

Acceptable Forward Current to LED is up to 15mA, when Ta=+70%T.

Do not exceed Allowable Forward Current shown on the chart below.

RESET,CS,SCK,SDI,.DEN,VSYNC,HSYNC,CLK,DO0O~DO07,D10~D17,D20~D27,SHUT
This monitor is operatable in this temperature range. With regard to optical characteristics,

U I

-30

-20

-10 0O

10 20

30

40

50 60

Ambient Temperature( C)

70 80

ORTUS TECHNOLOGY CO.,LTD.




7. Characteristics

7.1 DC Characteristics

7.1.1 Display Module

V&= 1)

SPECIFICATIONS No. 10TLM107 Issue: Jan. 31, 2011

(Unless otherwise noted, Ta=25" C,VCI=3.3V,VDDIO=1.8V VSS=0V)

ltem Symbol Condition Rating Unit | Application terminals
MIN TYP MAX
Input voltage VIH 0.80xVDDIO - VDDIO V' [Note1
for logic
VIL 0 -- 0.20xVDDIO V
Logic input [HH/TIL -1 -- 1 pwA  |CSB,SCK,SDI
current
Output voltage VOH |lgyr=-100pA 0.90xVvDDIO -- VDDIO V. |SDO
for logic VOL |lour=100pA 0 -- 0.10xVvVDDIO Vv
Logic output 102 -1 -- 1 HA
of Leak
Current IDDIO |fCLK=8.54MHz - 2.3 4.6 HA  |VDDIO
consumption Color bar display
ICl |ROBh=1000h - 18.0 36.0 mA  |VCI

Note1 : RESET,CS,S5CK,SDI,.DEN,VSYNC HSYNC,CLK,DO0O~D07,D10~D17,020~D27,SHUT

7.1.2 Back-light

ltem Symbol Condition Rating Unit | Application terminals
MIN TYP MAX
Forward direction IL |Ta=25T -- 20.0 30.0 mA  |BLH1-BLLA1
currentf IL |Ta=70T - - 15.0 mA |BLHZ2-BLL2
Forward direction V0L | Ta=25T 16.8 -- 21.0 V
voltage IL=20.0mA

ORTUS TECHNOLOGY CO.,LTD.
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7.1.3 Touch Panel

Ta=25T
ltem Symbol Condition Rating Unit Application terminals
MIN TYP MAX

Linearity LE |Note1 -1.5 -- 1.5 %o
Insulation Rl |DC 25V 1mm 20 -- -- MEQ | XR,XL-YU,YD

resistance
Terminal X 200 -- 900 Q |XR.XL

resistance Y 160 -- 640 YU.YD
Rated voltage DC -- 5 7 vV  |XRXLYU,YD
on/off chattering Note2 -- -- 10 ms

Note1: After environmental and life test. 80gf less input with stylus pen (R0.8mm)
Note2: on/off chattering: Tip R 3.75mm , hardness 10~20degree , sillicon rabber , 500gf operation , 40 mm/sec

Mechanical Characteristics

Item Rating Unit Remark
MIN TYP MAX
Detectable activation force 0.05 -- 0.5 N |R0.8mm Polyacetal pen.
Resistance between X and Y axis must be
equal or lower than 2KQ.
Activation force guarantee area:

2.0mm inside of Active Area.
Keystroke durability key the same part by silicon rubber.
1,000,000 -- - times |[-Rubber tip part: R8Bmm
-Load: 2.45N
-speed: 3times/second

ORTUS TECHNOLOGY CO.,LTD.
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7.2 AC Characteristics

7.2.1 Display Block
(Unless otherwise noted, Ta=25T, VCI=3.3V VDDIO=1.8V ,V55=0 V)

ltemn Symbol Condition Rating Unit Applicable terminal
MIN TYP MAX

Clock Low period twil 18 -- -- ns |CLK
Clock High period twi1H 18 -- -- ns |CLK
HSYNC setup time tsp1 5 -- -- ns |HSYNC,CLK
HSYNC hold time thd1 5 -- -- ns |HSYNC,CLK
Data setup time tsp2 10 -- -- ns |D00:DO7.D10:17
Data hold time thd2 15 -- -- ns |,D20:D27,CLK
VSYNC setup time1 tsp3 5 -- -- ns |VSYNC,CLK
VSYNC hold time1 thd3 5 -- - ns |VSYNC,CLK
RESET Pulse width tRES 10 -- -- Hs |RESET
Rise/Fall time tr/tf 5 -- 25 ns
Clock frequency fCLK -- 8.54 8.69 MHz |CLK

Note: External clock source must be provided to CLK pin of this monitor.
This Monitor will not operate if absent of theclocking signal.

7.2.2 Serial Communication Block
(Unless otherwise noted, Ta=25T,VCI=3.3V VDDIO=1.8V ,V55=0 V)

Itemn Symbol Condition Rating Unit Applicable terminal
MIN TYP MAX
CS Setup time tspd 5 -- -- ns |CS
CS Hold Time thd4 10 -- -- ns |CS
Dl Setup Time tsp5 5 -- -- ns |SDI
DIl Hold Time thd5 15 -- - ns |SDI
CS puls High Period tw3H 20 -- -- ns |CS
SCK puls Low Period tw2l 25 -- -- ns |[SCK
SCK puls High Period tw2H 25 -- - ns |[SCK
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Switching Characteristics Wave Form1

twil  twiH (CLK
<>| | <>
90% Q0% 90% O0%
CLK
10% 10% 10% 10%
tsp1 thd1
<> <>
J é/
HSYNC > 7
10% 10%
i
VSYNC §5
109, 10%
XU b
DOO:DOY a0%; a0,
D10:D17 * * * * ¥ . 2 LAST *
D20:D27 10% 10%
K tr/tf M

Note1 : Regulation between 50% of each signal amplitude

VI
VDDIO
10ns
RESET / \ f

o /TN
CLK / /

> < - > s
<10frame <10frame =>Z2frame <10frame

Internal
Voltage

(VGH) _/

NoteZ: The minimum cycle time of SHUT is 10 + 2 frames.

Note3d: CLK must be provided for boosting of VGH.
The above timing diagram assumed voltages and CLK are continuous supplied after power on.

Noted: VGH will be forced to VCI at the low stage of RESET.
Note5: The minimum pulse width of RESET is 10ps.
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Switching Characteristics Wave Form2

First Transmission (Register)

CS
tsp4 g:él

1 2 34 5 6 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 24

SCK
twﬂg - {_’[WEH

SDI "Ul II.-1II H1H “1“ "DCIHRWI "U“ IIDII "U" HUH FIDFI "U" IIDII FIDFI HUH IIDII F1" HUH II1I lTU" IIDII "U"

-

Second Transmission (Data)
CS
tﬁBQ

1.2 3 4 &5 6 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24

SCK
] ] B
SDI "D! II-1II II1II Il1ll IIDI |F1|F1rD HRWI "[]“ IIDII "Dl ““H FIDFI "U" II-1II FIDFI “U“ I-1II "1" “U“ FIDFI ".1 TF IIDII "D"
tsp5+ il -
>| |

Note : Regulation between 50% of each signal amplitude
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8. Input timing

8.1 Input timing

(Unless otherwise noted, Ta=25T,VCI=3.3V ,VDDIO=1.8V,VS5=0V)

vl

Item Symbol Rating Unit Applicable terminals
MIN TYP MAX

VSYNC signal cycle time tv — 278 — H |VSYNC HSYNC

VSYNC frequency fWVSYNC — 59.72 — Hz |[VSYNC

VSYNC pulse width twaH 1 2 — H |VSYNCHSYNC

Vertical back porch tvb 1 4 — H |VSYNCHSYNC,DEN,D00:DO7,
D10:D17,020:D27

Vertical display period tvdp — 272 — H [VSYNCHSYNC,DEN,D00:DO7,
D10:D17,020:D27

Vertical front porch twf 1 2 — H |VSYNCHSYNC,DEN,D00:DO7,
D10:D17,D020:D27

HSYNC signal cycle time th — 512 — CLK |HSYNC,CLK

HSYNC frequency fHSYNC — 16.68 — KHz |HSYNC

HSYNC pulse width twoH 2 8 — CLK |HSYNC,CLK

Horizontal back porch thb — 16 — CLK |HSYNC,CLK,DEN,D00:DO7,
D10:D17,D020:D27

Horizontal display period thdp — 480 — CLK |HSYNC,CLK,DEN,D00:DO7,
D10:D17,020:D27

Horizontal front porch thf 2 16 - CLK |HSYNC,CLK,DEN,D00:DO7,
D10:D17,D020:D27

Note1: The characteristic of this item is recommended standard.
Please use it after it confirms it enough like the display fineness etc.
When it comes off from this characteristic and it is used.
Note2: thf+thdp+thb=512DOTCLK tvf+tvbp+tvf=278H This condition must be necessary.
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8.2 Input timing chart

8.2.1 Vertical Timing

tw

A
W

twaH

_ - 0y
VSYNC
E P qH i (ii

M
W

Pl

C e T T e T 11 e T

tvb tvdp : twf

P B m
Fa g

e B e m
E-hS -

5 ; A :
DO0O:DO7 vil|i] vz Y3 W4 (( varo|  |var|  |vare
D10:D17 ;
D20:D27

8.2.2 Horizontal Timing~

th

-
=T

W

twoH

ll.l\l{lllll

N -

HSYNC ) N
- ( « N

thb thdp thf

e D L » §

AN

A

llll':"'lI ann
A
V

tho i thdp ot

: ) : W : oy
DO0:DO7 PA 22
W

D10:D17 b
D20:D27

X1
X2
X3
x4

X477
X478
X479
X480
.—--.ﬁ‘--_-:
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8.3 Input timing example (fCLK—=(8.54)MHz)

8.3.1 Vertical Timing

278H

A
W

2H

: oy
VSYNC
o «

M
W

Ce e T T T T s F e T

4H = 5 272H f 2H

B m : et e m
g : s -

lll:ﬂlh

: : N :
D00:D0O7 1R HAA BN RS << varol - |vari| |varz) |
D10:D17 5 :
D20:D27

8.3.2 Horizontal Timing~

512CLK

b

e
= oy

_ 8CLK

Iy
ll.l\l{lllll

HSYNC M % vy [
- & -«

16CLK i 480CLK i 16CLK

= e =
s Sl P RS e

N L) ] ) )

\ N W

16CLK _: 480CLK 16CLK.
>i< >ic

< >
: %y : : 3y : 0y
DO0:DOY . = *(P 3 EN N & o 88 e e e (d« N R PR «(P s -

D10:D17 s Ay
D20:D27

X1

X3

x4
X477
X478
X479
X480

ORTUS TECHNOLOGY CO.LTD.



AV B
SPECIFICATIONS No. 10TLM107 Issue: Jan. 31, 2011

9.Register Setting

Register address Register name Data Remark
RO1h Driver output control 1 230Fh
R0O2Zh LCD Driving Waveform Control 0C02h
RO3h Power Control 1 010Fh
R04h Driver output control 2 0414h
ROBh Frame cycle control 1000h
ROCh Power Control 2 0005h
RODh Power Control 3 000Ch
ROEh Power Control 4 2900h
R16h Pixel per line EF8Eh
R17h Vertical Porch 0003h

R1Eh Power Control 5 02**h Note1
R30h Gamma control 1 0705h
R31h Gamma control 2 0707h
R32h Gamma control 3 0607h
R33h Gamma control 4 0003h
R34h Gamma control 5 0702h
R35h Gamma control 6 0707h
R36h Gamma control 7 0307h
R37h Gamma control 8 0500h
R3Ah Gamma control 9 1FO0Oh
R3Bh Gamma control 10 0008h
R28h Extended Command 1 0006h
R2Ah Extended Command 2 01D0h
R10h Extended Command 3 02CCh
R26h Extended Command 4 2800h
R15h Extended Command 5 0090h
R2Ch Extended Command 6 3BBDh
R27h Extended Command 7 0078h
R13h Extended Command 8 0D5AhR

Note1 : [register for VecomDC adjustment]
Please adjust to the optimal value for every panel by the 8-bit data of [1BO~IB7 .
IB15(1B14|IB13|I1B12]IB11{IB10| IBO9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO

0 0 0 0 0 0 1 0 The optimal setup for every monitor
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10. Sequence
< Power ON Sequence >

1

VDDIO ON / Keep Hi or Low level (CLK, HSYMNC, VSYNC, DEN, RGB-DATA) / Keep Low level (RESET) / Keep Hi level (SHUT)

2 Wait more than 0.1 msec
'
3 VCI ON
4 Wait more than 0.1 msec
'
5 Change Hilevel (RESET)
6 Wait more than 100 msec
‘ DC=Data / Command
No. Item Function Recommended register | DC
7 Initial setting Driver Output Control 1 RO1 | 230Fh 1
Display mode setting LCD-Driving-Waveform Control R{‘JZE 0C0Zh 1
Timing setting Power Control 1 R{}Si 010Fh 1
Power control setting Driver Output Control 2 RO4 | 0414h 1
Frame Cycle Control ROB! 1000h 1
Power Control 2 ROC 0005h 1
Power Control 3 ROD;| 000Ch 1
Power CGontrol 4 ROE 2900h 1
Pixel per line R161 EF8Eh 1
Vertical Porch R17 0003h 1
Power Control 5 R1E] 02""h 1
8 y setting y setting register 1 R301 0705h 1
y setting register 2 R31 1 0707h 1
y setting register 3 R32 1 0607h 1
y setting register 4 R33 1 0003h 1
y setting register 5 R34 | 0702h 1
y setting register 6 R35 1 0707h 1
y setting register 7 R36 | 0307h 1
y setting register 8 R37 1 0500h 1
y setting register 9 R3A: 1F00h 1
y setting register 10 R3B 0008h 1
9 Power control setting VCOM MTP R28 0006h 1
VCOM EQ R2A1 01D0h 1
software 8 color mode / VCI detector mode R10! 02CCh 1
Gamma Buffer basing current R26 | 2800h 1
Double Source amp R151 0090h 1
2nd Booster freq R2C| 3BBDh 1
VCOM BIAS R27 E 0078h 1
Sleep mode control R131 ODS5Ah 1
'
10 Wait more than 200 msec
11 Start CLK,HSYNC VSYNC, DEN, RGB-DATA
'
12 Wait more than 1usec
13 Exit Sleep Mode by S/W command or HW signal {(SHUT)
/
14 Wait more than 10 frames
'
15 Display ON
'
16 Mormal Display

ORTUS TECHNOLOGY CO.,LTD.
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< Power OFF Sequence >
[ 1 Normal Display
| 2 Wait 1 frame min
| 3 Enter the Sleep mode by S/W command or H/W signal
| 4 Wait 2 frame min
I 5 Stop CLK,HSYNC,VSYNC, DEN, RGB-DATA { Keep Hi or Low level )
| 6 Wait more than 0 msec
| 7 VCI OFF
| 8 Wait about 0.1 msec
| 9 VDDIO OFF

< Enter Sleep Mode Sequence >
[ 1 Normal Display

'

| 2 Wait 1 frame min

| 3 Enter the Sleep mode by S/W command or HW signal +¢note

| 4 Wait 2 frame min

| 5 Stop CLK,HSYNC,VSYNC, DEN, RGB-DATA { Keep Hi or Low level )
| 6 LED OFF

< Exit Sleep Mode Sequence >

| 1 Start CLK,HSYNC,VSYNC, DEN, RGB-DATA( Keep Hi or Low level )
| 2 Exit the Sleep mode by S/W command or H/W signal (SHUT)

| 3 Wait 10 frames

| 4 LED ON

| 5 MNormal Display

Note: When canceling sleep mode immediately after shifting to sleep mode,

it is a period from the shift start of sleep mode to release of sleep mode.
Please set up more than 300msec.

ORTUS TECHNOLOGY CO.,LTD.
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< Refreshment Sequence >

Malfunction may be caused when a register preset value is rewritten

by the unsuitable value under the influence of static electricity, a noise, etc.

If it drives in the state for a long time, there is a possibility of causing degradation of a liquid crystal etc.
In order to cancel this malfunction, please perform a refreshment sequence periodically.
(Recommendation 500msec interval)

DC=Data / Command

No. Item Function Recommended register | DC
1 Initial setting Driver Qutput Control 1 RO1 | 230Fh 1
Display mode setting LCD-Driving-Waveform Control RD2E 0C02h 1
Timing setting Power Control 1 RDSE 010Fh 1
Power control setting Driver Output Control 2 RO4 i 0414h 1
Frame Cycle Control ROB | 1000h 1
Power Control 2 ROC! 0005h 1
Power Control 3 RUDE 000Ch 1
Power Control 4 ROE | 2900h 1
Pixel per line R16 EF8Eh 1
Vertical Porch R17 | 0003h 1
Power Control 5 R1E| 02**h 1
2 y setting y setting register 1 R30 0705h 1
y setting register 2 R31 i 0707h 1
y setting register 3 R32! 0607h 1
y setting register 4 R33: 0003h 1
y setting register 5 R34 ! 0702h 1
y setting register 6 R35! 0707h 1
y setting register 7 R36 | 0307h 1
y setting register 8 R37 1 0500h 1
y setting register 9 R3A| 1FO0h 1
y setting register 10 F{SE.E 0008h 1
3 Power control setting VCOM MTP R28 | 0006h 1
VCOM EQ R2A| 01D0h 1
software 8 color mode / VCI detector mode R10 I 02CCh 1
Gamma Buffer basing current R26 | 2800h 1
Double Source amp R15! 0090h 1
2nd Booster freq R2C| 3BBDh 1
VCOM BIAS R27 1 0078h 1
Sleep mode control R131 OD5Ah 1
Gate Scan starting position RDF} 0000h 1
Power Control 6 R1F i 1890h 1
Enable SDO R2B | 0520h 1
Read SDO REE} B544h 1
Software SHUT(5) R2D 3F40h 1
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11. Power Sequence
11.1 Power On Sequence

tPOWER-O
VCI E 5
VDDIO /
tSHUTA
< >
tRS tSHUTW 1 ISHUTW?2
<> € > | €
RESET tSHUTP tSHUT3
<> <>
SHUT _/
{SPI tSYNE
> <>
keep keep
Hi orLow Hi orLow
SPI
HSYNC - -
eep eep
VSYNC Hi orLow Nota Hi orLow
CLK,DEN i
D00:D07.010:D17,D20:D27
tSHUT _LCD
Display
High voltage 3
tSHUT-OFF |[&—»
tSHUT-ON
MNote?2
Display OFF > , Display OFF
. Display ON
Display
Item Symbol Condition Rating Unit
MIN TYP MAX
MAIN Power on tPOWER-ON 2power supply 0.1 - ms
RESET Input tIRS 0.1 - ms
SHUT input-1 tSHUT 0.1 - ms
SHUT input-2 tISHUTZ 1 - CLK
SHUT input-3 tISHUT3 2 - frame
SHUT width-1 tSHUTW1 10 - ms
SHUT width-2 ISHUTW?2 300 - ms
=Pl Input tPSI 300 - ms
SYNC Input tSYNC 0.1 - ms
LCD Power on tSHUT-LCD TH=512CLK - - 167 ms
Disp On tSHUT-ON Tframe=278H - 167 ms
fCLK=8.54MHz -- 10 frame
Disp Off tSHUT-OFF -- 33.4 ms
-- 2 frame

Mote1: Itis necessary to input CLK before the falling edge of SHUT.
MoteZ: Display starts at 10th falling edge of VSYNC after the falling edge of SHUT.
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11.2 Power Off Sequence

tPOWER-OFF
€ >
VCI \
VDDIO
keep
RESET Note3 i orLow
tSHUTW?3
€ >
keep
SHUT Hi orLow
keep
Hi orLow
SPI
tSYNC-OFF
HSYNC < 2 -
eep
VSYNC Noted Hi orLow
CLK,DEN
D00:DO7,010:D17,020:D27
Display
High voltage tSHUT-OFF
< >
~ - Note2
Display Display ON Display OFF
Item Symbol Condition Rating Unit
MIN TYP MAX
MAIN_Power off tPOWER-OFF 2power supply 0.1 == -- ms
SHUT width-3 tSHUTW3 1H=512CLK 2 = = ms
SYNC Off tSYNC-OFF 1frame=278H 2 - - frame
Disp Off tSHUT-OFF fCLK=8.54MHz -- 33.4 - ms
-- 2 - frame

Note1: CLK must be maintained at lease 2 frames after the rising edge of SHUT.
Note2: Display become off at the 2nd falling edge of VSYNC afrer the falling edge of SHUT.
Note3: If RESET signal is necessary for power down,provide it after the 2-frames-cycle of the SHUT period.
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12. Driving Circuit Example

A B

VCI, 2.2uF6.3V
|
VDDIO, 2.2uF6.3V T VSS ®
! VCl
VDDIO

Vel > sl — | vss
S0 VPDIO CLK 2 LK
W‘( VSS HSYNC 3 HSYNG
— VSYNC - VSYNG
CIK >t & s
Ty HSYNC D00 6 500
e E <o VSYNC D01 7 o0
— D02 8
So0 S D00 D03 9 gg‘;
W< D01 D04 10 N0z
< D02 D05 11 Sos
505 D03 D08 12 08
m D04 D07 13 07
Sr S D05 D10 14 510
W{ D06 D11 15 o1
< D07 D12 16 o

D10 D13 17
%( D11 D14 18 ;‘i
IR D12 D15 19 o
W'{ D13 D16 20 16
DITEERS D14 D17 21 17
< D15 D20 22 n90
=< D16 D21 23 oo
=< D17 D22 24 525
W< D20 D23 25 N2
=< D21 D24 26 nos

D22 D25 27
%( D23 D26 28 E:
W{ D24 D27 29 527
— D25 30
D T e
D27 > o2 2 SCK

> SDI

es CS 34 s
SDI ; ssc[:le gg SHUT
M 37 ] VoS
=EN . DEN 38 :[;Er
SHUT Sl - SDO
m{ RESET 40 vl
— d VSS

SDO 42
e
BLL1 > - BLL2
——— 45
BLH1T > BLH2
BLL2 ‘?
BLHZ2 >

The example of a TFT-LCM application circuit

| Related with a ceramic capacitor]
Temperature characteristics should use B characteristic.
Depending on the substrate of a set, it may have to be made still bigger capacity.
Please perform design and evaluation, assuming that a constant becomes large.
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13.LED Circuit

BLH1O— o BLH2 O— =
A 4 \ 4
\ 4 \ 4
T A T A
A 4 \ 4
\ 4 \ 4
A 4 A 4
BLL1 O— O BLL2 O— O
14 . Touch Panel Circuit
=== =============-= Up ----------------------------------- 1
i i
l I | I
| _ YU — :
Left Right
: XL XR i
YD
i | | i
: |
, :
| ]
] |
, :
S e e Down --------- _)
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15. Characteristics

15.1 Optical Characteristics
< Measurement Condition >

Measuring instruments:

Driving condition:

EZcontrast160D (ELDIM)
Typical Rating of "6. Recommended operating conditions”.

CS1000 (KONICA MINOLTA, LCD7000(OTSUKA ELECTRONICS) ,

\sui= 1)

Optimized VCOMDC
VLCD= Vsigpp /2
Backlight: IL=20.0mA
Measured temperature: Ta=25 C
ltem Symbol Condition MIN TYP MAX Unit | Note No. Remark
© Rise time TON |VLCD= — — 40 ms 1 PG
€ o 5.03V—0.96V
= - time | TOFF [VLCD= — —~ 60 | ms
& 0.96V—5.03V
— Backlight ON CR [VLCD= 240 400 — 2
oo 0.96V/5.03V
5 E — 55 | —
QO Backlight OFF '
o Left 6L |VLCD= 80 — — deg 3 I
g %“Right OR |0.96V/5.03V 80 — — deg
2 s|Up U |CR=10 80 — — deg
Down @D 80 — — deg
V-T threshold Va0 1.2 1.5 1.8 V 4 |2
voltage Va0 1.7 2.0 2.3 V
V10 2.3 2.6 2.9 V
White V-T Curve White V-T Curve Reference
= White chromaticity range
White Chromaticity ; VLED=0.96V yrang >
MNo noticeable burn-in image 6
Burn-in should be observed after 2 hours
of window pattern display.
Center brightness VLCD=0.96V 470 | 680 — | cd/im? 7
Brightness distribution VLCD=0.96V 70 — — Yo 8

* Note number 1 to 8: Refer to the APPENDIX of "Reference Method for Measuring Optical Characteristics”.
2¢ Measured in the form of LCD module.

Transmittance [%]

100

oo
-
|

&)
o
T

.
(-

PJ
-
T

-

=

VLCD [V]

White V-T Curve
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[White Chromaticity Range]

0.42
0.40 | ¥ y
0.38 0.26 0.27
0.36 0.33 0.27
0.34 0.35 0.28
- 0.36 0.30
0.32 0.36 | 0.37
0.30 0.27 0.37
028 | | _ 0.26 0.34
0.26 0.27
0.26 |
0.24
0.22 0.24 0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.40
X
White Chromaticity Range
15.2 Temperature Characteristics
< Measurement Condition >
Measuring instruments: CS1000(KONICA MINOLTA), LCD7000(OTSUKA ELECTRONICS)
Driving condition: Typical Rating of "6. Recommended operating conditions”.
Optimized VCOMDC
VLCD= Vsigpp /2
Backlight: IL=20.0mA
Specification
tem Ta— 10 C Ta=70 C Remark
Contrast ratio CR 40 or more 40 or more Backlight ON
Rise time TON 200 msec or less 30 msec or less x
Response time %
Fall time TOFF 300 msec or less 50 msec or less '
. : : . Use the criteria for
: ; No noticeable display defect or ununiformity |, . .
Display Quality should be observed. Eﬂdﬂgﬁrg:r}tﬁspemﬁed in the

¢ Measured in the form of LCD module.
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16. Criteria of Judgment

16.1 Defective Display and Screen Quality

Test Condition: Observed TFT-LCD monitor from front during operation with the following conditions
Driving Signal Raster Patter (RGB in monochrome, white, black)
Signal condition VLCD:0.96V,2.75V,5.03V(3steps)
Observation distance 30 cm
llluminance 200 to 350 Ix
Backlight IL=20.0mA
Defect item Defect content Criteria
Line defect|Black, white or color line, 3 or more neighboring defective dots Not exists
E‘ Uneven brightness on dot-by-dot base due to defective
;:; TFT or CF, or dust is counted as dot defect
- (brighter dot, darker dot)
2 Dot defect| g i ht dot: Visible through 5% ND filter at VLCD=5.03V Refer to table 1
0 Dark dot: Appear dark through white display at VLCD=0.96V
Dirt Point-like uneven brightness (white stain, black stain etc) Invisible through 1% ND filter
Point-like 0.30mm<gq N=0
0.20<@=0.30mm N=3
@=0.20mm lgnored
Foreign |Liner 0. 1Tmm<W Conform to the criteria of point-like|
> particle foreign particles.
= 0.05«W=0.1mm |2<L=5mm N=5
3 L=2mm Ignored
% W =0.05mm Ignored
3 Flaw on the surface|0.1Tmm<W Conform to the criteria of point-
@ of the Touch panel like foreign particles.
Flaw 0.05<W=0.1mm |2<L=5mm N=5
L=2mm Ignored
W =0.05mm lgnored
Others Use.; boundary sample
for judgment when necessary
@{mm): Average diameter = (major axis + minor axis)/2
Permissible number: N
Table 1
Bright | Dark
dot dot Total
3 2 3
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16.2 Screen and Other Appearance
Testing conditions

Observation distance 30cm
llluminance 1200~2000 Ix
ltem Criteria Remark
Flaw Ignore invisible defect when the backlight is on. Applicable area:
¢ |Stain Active area only
& |Bubble (Refer to the section
5 |Dust 3.2 "Outward form")
Dent
S-case Mo functional defect occurs
FPC cable No functional defect occurs
ltem Appearance Criteria
Corner area C L Unit:mm
a=3
b=3
c=t (t: glass thickness)
a,b=0.5is ignored
n=2
Glass |Others Unit:mm
chipping a=5
b=2
c=t (t:glass thickness)
a,b=0.5is ignored
Maximum permissible number
of chipping off on a side is 5.
Progressive crack None
Concentric interference fringe Average diameter d=20mm is acceptable.
o (Test method) Darkness: comply with the boundary
o Observe the Panel surface from 60 degrees angle |S@mple
G to the surface under white fluorescent lamp (Triple
E wavelength lamp)
I
Interference /N
fringe 1ED° 60°
o e D=¢0.2mm lgnored
_ ¢ 5 ( O ) ¢0.2<D=¢0.6mm N=4
F'inﬁf ~ ©0.6mm<D N=0
surface <
(D: Average diameter of valley part)
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17. Reliability Test

number of failures

Test item Test condition
fnumber of examinations
High temperature storage |Ta=80 C 240H 0.3
Low temperature storage |Ta=-30 C 240H 0.73
E High temperature & high  |[Ta=60 C, RH=90% 240H 0.3
> humidity storage non condensing S
= High temperature operation |Tp=70 C 240H 0.3
g Low temperature operation |[Tp=-20 C 240H 0.3
o High temp & humid operation Tp=40 C. RI-.I:QU% 240H . 073
non condensing 2
Thermal shock storage -30——80 C{(30min/30min) 100 cycles 0.3
Confirms to EIAJ ED-4701/300 0.73
Electrostatic discharge test |C=200pF,R=00, V=200V
(Non operation) Each 3 times of discharge on and power supply
and other terminals.
C=250pF, R=100Q), V=112kV 0.73

Surface discharge test

(Non operation) Each 5 times of discharge in both polarities

on the center of screen with the case grounded.
Pull the FPC with the force of 3N for 10 sec. 0.3
in the direction - 90-degree to its
original direction.

Pull the FPC with the force of 3N for 10 sec. 0.3
in the direction -180-degree to its

FPC tension test
(FPC of LCD only)

FPC bend test

Mechanical environmental test

(FPC of LCD only) o o | o

original direction. Reciprocate it 3 times.

" Total amplitude 1.5mm, f=10~55Hz, XY ,Z 0.3

Vibration test .

directions for each 2 hours
Use ORTUS TECHNOLOGY original jig 0.3
(see next page)and make an impact with

Impact test peak acceleration of 1000m/s2 for 6 msec with

half sine-curve at 3 times to each X, Y, Z directions
in conformance with JIS 60068-2-27-1995.

- Acceleration of 19.6m/s” with frequency of 071 Packing
2 Packing vibration-proof test |10—55—10Hz, X,Y, Zdirection for each

E 30 minutes

[& : -
ks Packing drop test Drop from 75cm high. 01 Packing

1 time to each 6 surfaces, 3 edges, 1 corner
Note:Ta=ambient temperature Tp=Panel temperature

#+ The profile of high temperature/humidity storage and High Temperature/humidity operation
(Pure water of over 10MQ:cm shall be used.)

storage:60°C—
operation:40°C temperature
R e B e

ordinary |

temperature — 90%RH

relative humidity

' 75%RH

---------------------------------------------- ~-----4— 60%RH

“““ 1:""":T""“““““““‘"‘""‘""‘i‘""":"""'—-::-rdinary

; : : ; humidity

Oh
0.5h
241h
241.5h
242h
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Table2.Reliability Criteria
Measure the parameters after leaving the monitor atthe ordinary temperature for 2 hours
or more after the test completion.

item Standard Remarks
Display quality No visible abnormality shall be seen. As criteria of

"16 Criteria of Judgment".
Contrast ratio 40 or more Backlight ON

ORTUS TECHNOLOGY Original Jig

I
i
: )
e i Bl
I n ® fm o e e ..@ Y
/ : r : 1mm
Pl ! \ n
{ \ [ \
I | | 1
I \ | \
I u } \
{ : | \
1
| < Leo | ::"": LCD Monitor
I \ i ! \
an Monitor | :: <— Original jig
I
) T A e e .
it ® ®
= )(— Screw
S ——
m
Tension Test Method for FPC cable
LCD Monitor (Surface side) EPC cable
—a0°

| -

-*_-_

Bend Test Method for FPC cable

FPC cable

-

T o o owr mm owr omm

—180

LCD Monitor (Surface side)
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18. Packing Specifications

Step 1. Each product is to be placed in one of the cut-outs of the tray with
the display surface facing upward.(6products per tray)
Antistatic foam sheet is to be placed on the products in the tray.

» Step 2. Each tray needs to be same orientation respect to the tray below or

o e above it and the trays be in a stack of 10.

: One empty tray is to be put on the top of stack of 10 trays.

Step 3. 2 packs of moisture absobers are to be placed on the top tray as s
hown in the drawing.
Put piled trays into a sealing bag.
Vacuum and seal the sealing bag with the vacuum sealing machine.

Step 4. The stack of trays in the plastic back is to be inserted into a inner
carton.

Step 5. A corrugated board is to be placed on the top and on the bottom of
the inner carton.
The two corrugated boards and the inner carton is to be inserted
into an outer carton.

Step 6. The outer carton needs to sealed with packing tape as shown in the
drawing.
The model number, quantity of products, and shipping date are to
be printed on the outer carton.
If necessary, shipping labels or impression markings are to be put
on the outer carton.

step 7. The outer carton is to be inserted into a extra outer carton with
same direction.
The extra outer carton needs to sealed with packing tape as shown
in the drawing.

Step 8. The model number, quantity of products, and shipping date are to
be printed on the extra outer carton.
If necessary, shipping labels or impression markings are to be put
on the extra outer carton.

Remark: The return of packing materials is not required.

Packing item name Specs., Material - =0 e
@D |Tray A-PET
2) |Foam sheet Dimension of extra outer carton
3) |Sealing bag D : Approx. | (338mm )
) |Inner carton Corrugated cardboard W : Approx. | ( 549mm )
) |Inner board Corrugated cardboard H : Approx. | (198mm )
6) |Outer carton Corrugated cardboard Quantity of products 6pcsx10=60pcs
(D) |Drier Moisture absorber packed in one carton:
Packing tape Gross weight : Approx. 8.2Kg
Q) |Extra outer carton Corrugated cardboard

ORTUS TECHNOLOGY CO.,LTD.
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19. Handling Instruction
19.1 Cautions for Handling LCD panels

A Caution

(1) Do not make an impact on the LCD panel glass because it may break and you may get injured from it.

(2) Ifthe glass breaks, do not touch it with bare hands.
(Fragment of broken glass may stick you or you cut yourself on it.

(3) If you get injured, receive adequate first aid and consult a medial doctor.

(4) Do not let liguid crystal get into your mouth.
(If the LCD panel glass breaks, try not let liquid crystal get into your mouth even toxic property
of liquid crystal has not been confirmed.

(5) I liquid crystal adheres, rinse it out thoroughly.
(If liquid crystal adheres to your cloth or skin, wipe it off with rubbing alcohol or wash
it thoroughly with soap. If liquid crystal gets into eyes, rinse it with clean water
for at least 15 minutes and consult an eye doctor.

(6) If you scrap this products, follow a disposal standard of industrial waste
that is legally valid in the community, country or territory where you reside.

(7) Do not connect or disconnect this product while its application products is powered on.

(8) Do not attempt to disassemble or modify this product as it is precision component.

(9) If a part of soldering part has been exposed, and avoid contact (short-circuit)
with a metallic part of the case etc. about FPC of this model, please.
Please insulate it with the insulating tape etc. if necessary.
The defective operation is caused, and there is a possibility to generation
of heat and the ignition.

(10) Since excess current protection circuit is not built in this TFT module, there is the possibility that
LCD module or peripheral circuit become feverish and burned in case abnoramal operation is generated.
We recommend you to add excess current protection circuit to power supply.

(11) The end part of glass and film of touch panel has conductivity, and avoid contact {short-circuit)
with electroconductive case etc.. There is a possibility of setting up a defective touch panel,
and insulate it for the case suppression (cushion etc.) if necessary, please.

(12) The devices on the FPC are damageable to electrostatic discharge,
because the tarminals of the devices are exposed.
Wear grounded wrist-straps and use electrostatic neutralization blowers to prevent static
charge and discharge when handling the TFT monitors.
Designate an appropriate operating area, and set equipment, tools, and machines properly
when handling this product.

i'§ Caution This mark is used to indicate a precaution or an instruction which,
if not correctly observed, may result in bodily injury, or material damages alone.

ORTUS TECHNOLOGY CO.,LTD.
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19.2 Precautions for Handling

1)  Wear finger tips at incoming inspection and for handling the TFT monitors to keep
display quality and keep the working area clean.
Do not touch the surface of the monitor as it is easily scratched.

2)  Wear grounded wrist-straps and use electrostatic neutralization blowers to prevent static
charge and discharge when handling the TFT monitors as the LED in this TFT monitors
is damageable to electrostatic discharge.
Designate an appropriate operating area, and set equipment, tools, and machines properly
when handling this product.

3)  Avoid strong mechanical shock including knocking, hitting or dropping to the TFT monitors
for protecting their glass parts. Do not use the TFT monitors that have been experienced
dropping or strong mechanical shock.

4) Do not use or storage the TFT monitors at high temperature and high humidity environment.
Particularly, never use or storage the TFT monitors at a location where condensation builds up.

5)  Avoid using and storing TFT monitors at a location where they are exposed to direct
sunlight or ultraviolet rays to prevent the LCD panels from deterioration by ultraviolet rays.

6) Do not stain or damage the contacts of the FPC cable .
FPC cable needs to be inserted until it can reach to the end of connector slot.
During insertion, make sure to keep the cable in a horizontal position to avoid an oblique insertion.
Otherwise, it may cause poor contact or deteriorate reliability of the FPC cable.

7)  The FPC cable is a design very weak to the bend and the pull as it is fixed with the tape.
Do not bend or pull the FPC cable or carry the TFT monitor by holding the FPC cable.

8)  Peel off the protective film on the TFT monitors during mounting process.
Refer to the section 19.5 on how to peel off the protective film.
We are not responsible for electrostatic discharge failures or other defects
occur when peeling off the protective film.

19.3.3 Precautions for Operation

1)  Since this TFT monitors are not equipped with light shielding for the driver IC,
do not expose the driver IC to strong lights during operation as it may cause functional failures.

2)  When turning off the power, turn off the input signal before or at the same timing of
switching off the power.

3) Do not plug in or out the FPC cable while power supply is switch on.
Plug the FPC cable in and out while power supply is switched off.

4) Do not operate the TFT monitors in the strong magnetic field. It may break the TFT monitors.

5) Do not display a fixed image on the screen for a long time.
Use a screen-saver or other measures to avoid a fixed image displayed

on the screen for a long time. Otherwise, it may cause burn-in image
on the screen due the characteristics of liquid crystal.

ORTUS TECHNOLOGY CO.,LTD.
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19.4 Storage Condition for Shipping Cartons

Storage environment

Temperature 0to40°C
Humidity 60%RH or less
No-condensing occurs under low temperature with high humidity condition.
Atmosphere No poisonous gas that can erode electronic components and/or wiring
materials should be detected.
Time period 3 months
Unpacking To prevent damages caused by static electricity, anti-static precautionary measures

(e.g. earthing, anti-static mat) should be implemented.

Maximum piling up 7 cartons
19.5 Precautions for Peeling off the Protective film

The followings work environment and work method are recommended to prevent the TFT monitors from
static damage or adhesion of dust when peeling off the protective films.

A) Work Environment
a) Humidity: 50 to 70 %RH, Temperature15to 27°C
b) Operators should wear conductive shoes, conductive clothes, conductive finger tips
and grounded wrist-straps. Anti-static treatment should be implemented to work area'’s floor.
c) Use a room shielded against outside dust with sticky floor mat laid
at the entrance to eliminate dirt.

B) Work Method
The following procedures should taken to prevent the driver ICs from charging and discharging.
a) Use an electrostatic neutralization blower to blow air on the TFT monitors to
its lower left when the FPC cable is facing to the leftside.
Optimize direction of the blowing air and the distance between the TFT monitors
and the electrostatic neutralization blower.

b) Put an adhesive tape (Scotch tape, etc) at the lower left corner area
of the protective film to prevent scratch on surface of TFT monitor.

c) Peel off the adhesive tape slowly (spending more than 2 seconds to complete)
by pulling it to opposite direction.

Direction of blowing air
(Optimize air direction and the distance) Direction of Peeling off the Protective film

ORTUS TECHNOLOGY CO.,LTD.
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APPENDIX
Reference Method for Measuring Optical Characteristics and Performance

1. Measurement Condition (Backlight ON)
Measuring instruments:  CS1000 (KONICA MINOLTA}, LCD7000(OTSUKA ELECTRONICS) ,EZcontrast160D (ELDIM)
Driving condition: Refer to the section "Optical Characteristics"

Measured temperature: 25" C unless specified
Measurement system: See the chart below. The luminance meter is placed on the normal line of
measurement system.

Measurement point: At the center of the screen unless otherwise specified

Dark box at constant temperature

TFT monitor Luminance meter

< >

LCD7000: 220mm
CS1000: 362mm

Measurement is made after 30 minutes of lighting of the backlight.

Measurement point: At the center point of the screen
Brightness distribution: 9 points shown in the following drawing.

(1N

K‘/ 3\2
1N \
\_/ ﬁ.z
(1N v
K/ 3\1
K ) >1¢ ) }i1}

Dimensional ratio of active area

Backlight IL=20.0mA
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Measurement Condition (Contrast ratio Backlight OFF only)
Measuring instruments: LCD7000(OTSUKA ELECTRONICS),Ring Light(40,000 Ix,p58)

Driving condition: Refer to the section "Optical Characteristics”
Measured temperature: 25T unless specified

Measurement system: See the chart below.

Measurement point: At the center of the screen.

Luminance meter

1 ___,-"‘?
Ring Light
&

300mm 80mm 20”

v —

TFT monitor

ORTUS TECHNOLOGY CO.,LTD.
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2. Test Method

Notice ltem Test method Measuring Remark
instrument
1 Response Measure output signal waves with a brightness meter LCD7000 Black display
time when the raster or window pattern is changed over from VLCD=5.03V
white to black and from black to white White display
VLCD=0.96V
TON
Whitel Black | White Rise time
| | TOFF
White Fall time
100%
90%
10%
0%
<> <>
Black
TON TOFF
2 Contrast ratio |[Measure maximum luminance Y1(VLCD=0.96V) and CS1000 Backlight ON
minimum luminance Y2(VLCD=5.03V) at the center of LCD7000 Backlight OFF
the screen by displaying raster or window pattern.
Then calculate the ratio between these two values.
Contrast ratio = Y1/Y2
Diameter of measuring point: 8mmeg
3 Viewing Move the luminance meter from right to left and up EZcontrast160D
angle and down and determine the angles where
Horizontal® |contrast ratio is 10.
Verticalg
4 V-T Change VLCD by 0.1V step and plot the points where LCD7000
threshold the luminance is 90% as V20, 50% as V50 and 10% as
value V10 of maximum luminance.
1009
N .
=. 90%
® 50%
10% ; : é
0 Va0 V50 V10
5 |White Measure chromaticity coordinates x and y of CIE1931 CS1000
chromaticity |colorimetric system at VLCD = 0.96V
Color matching faction: 2View

ORTUS TECHNOLOGY CO.,LTD.
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Notice ltem Test method Measuring Remark
instrument
6 Burn-in Visually check burn-in image on the screen after 2 hours
of "window display" (VLCD=0.96V/5.03V).
7 Center Measure the brightness at the center of the screen. CS1000
brightness
8 Brightness  |(Brightness distribution}) = 100 x B/A % CS1000
distribution  |A : max. brightness of the 9 points
B : min. brightness of the 9 points
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