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NLT Technologies NL3224AC36-01D

INTRODUCTION

The Copyright to this dorument belongs to MLT Technologies, Ltd (hereinafter called "MLT"). Mo
part of thas document will be used, reproduced or copled without prior wntten consent of MLT.

HLT doss and wall mot assume any hability for mfringement of patents, copyrights or other intellectual
property nights of any third party ansmg out of or iIn connechion with applicaton of the products
desenbed berem except for that divectly atmbutable to mechamizms and workmanship thereof No
beense express or mmplied. 15 granted under any patent, copyright or other mtellactual property nght of
HLT.

Some electronic products would fail or malfimetion at a certamn rate. In spite of every effort to enhance
rehiabality of products by NLT, the possaabahty of fanhores and malfunction mght not be avoded entrely.
To prevent the nisks of damage to death, human bodily myury or other property ansing ouf thereof or in
connection therewith, each customer 15 required to take sufficient measures m 1ts safety designs and
plans inchading, bt not limited to, redundant system fire-confainment and anhi-failure.

The products are classified mmto thres grades: "Standard”, "Special”, and "Specific”.

Each quahiy grade 15 designed for appheations descnbed below. Any customer who mtends to use a
product for applicafion other than that of Standard 15 requred fo contact an NLT sales representative
advance.

The Standard: Applications as any failure, malfunchon or emror of the products are free from any
damage to death, buman bodily mjuwry or other property (Products Safety Issue) and not related the
safety of the public (Social Issues), ke general electric devices.

Examples: Office equipment, audic and visual equipment, commmumicafion equipment, test and
measurement equpment, personal electromc equipment, home electromc applhiances, car
navigafion system (with mo wvehicle control fimchons), seat entertainment monitor for
vehicles and anplanes, fish finder (except marine radar mtegrated type), FDA, atc.

The Special: Applicatons as any failure, malfonction or emor of the products mpght dvectly cause any
damage to death human bodily mpory or other property (Products Safety Issue) and the safety of the
public (Socal Issues) and required bigh level ehabbity by conventional wisdom.

Examples: Vehicletrainship control system, traffic signals system, taffic mformation confrol system,
ar traffic control system, sweery/operafion equipment monitor, disaster'cnme prevenfion
systemy, etc.

The Specific: Apphications as any failure, malfunchon or emor of the products might severe cause amy
damage to death, human bodily mpury or other property (Products Safety Issue) and the safety of the
public {Social Issues) and developed, designed and manufactured n accordance with the standards or
quality assurance program designated by the oustomer who requires extremely high level rehability and
quality.

Examples: Aerospace system (except seat entertainment monttor), ouclear confrol system, hife support
system, ete

The quality grade of this produact 1s the "Standard" unless othersise specified m this document.
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1. OUTLINE
1.1 STRUCTURE AND FPRINCIPLE

Color LCD module NL3224AC36-01D 1= composed of the amorphous sibeon thin film tansistor
hqud crystal display (a-51 TFT LCD) papel strocture with drver L51s for driving the TFT (Thin Film
Transistor) array and a backhght

The a-51 TFT LCD panel strocture 15 imected haqmd crystal matenal into a namow gap between the
TFT amav glass subsirate and a color-filter glass substrate.

Color (Red, Green, Blue) data signals from a host system (e.z. sipnal generator, etc.) are modulated
mto best form for actve matnix system by a signal processing board, and sent to the drver L51: which
drmve the mdmadual TFT arrays.

The TFT array as an electro-ophcal switch regulates the amount of transmitted Lhight from the backhght
assembly, when if 15 controlled by dafa signals. Color images are created by regulating the amount of
transmitted Light through the TFT aray of red, green and blue dots.

1.2 APPFLICATION
* For imdustrial use
1.3 FEATUERES

¢ High confrast

* 5-hut dizital BGH signals

¢ Eeversible-scan direction

# LED backhght bl in TED drover

e TLS0950-1/C5A C222 Nob0950-1-03 wall be acqured for thus product when starting mass
production.

# This product will comply with the Euwropean RoHS duectve (20117/85E) when staring mass
production.
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2. GENERAL SPECIFICATIONS

Display area 1152 (H) x 86.4 (V) mm
Diagonal size of display 14cm (5.7 inches)
Drive sysiem a-51 TFT actve matrmx
Display color 262,144 colors
Pixel 320 (H) x 240 (V) pixels
Pixel arrangement E.GE (Red dot, Green dot, Blue dot) verfical stnpe
Dot pirch 0.12 (H) = 0.36 (V) mm
Pixel pitch 036 (H) = 0.36 (V) mm
Module size 144.0 (W) = 104.6 (H) = 12.3 (D) mm (typ.) E|
Weight 150 £ (typ.) ]
Conitrast rafio (200%:1 (typ.)
Al the contrast ratio = 10:1
Viewing angle » Honizontal: Right side 807 (typ.), Left sade 80° (tvp.)

# Vertical: Up side 207 {tvp.), Down side 807 (fvp.)

At DPSH = Low or Open, DPSV = High or Open: Normal scan

* Viewing direction withouf image reversal: Down side (6 o'clock)
Designed viewing direction | * Viewng direction with contrast peak: Up sude (12 o'clock)
# Viewnng angle with optomm grayscale (¥= 2.2} Nommal ans

(perpendicular)
Polarizer surface Antizlare
Polarizer pencilhardness | 3H (mm ) [by 715 K5600]
Ar LCD pamel center
Color gamut 50% (typ.) [against NTSC color space]
. Ton+Toff { 10Fee— 909
Rigpomat e (18)ms (yp)
L umi Al the maximum lminance control
uminance 500cdim’ (typ.)
. 6-bit dizital signals for data of RGB colors,
Signal system Dot clock (CLE), Data ensble (DE)
LD panel signal processing beard: 3.3V
Power supply voltage LED driver: 12.0V
Backlishr LED backlizht bult in LED driver
. Al the maximum honinance control, Checkered flag pariern
Power consumpiion (LE) W (yp) E|
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3. BLOCE DIAGRAM
Host " LED module (Product)
! H-dnver
with timning controller
EltaES 10040 »
GO to G5 N\ AA—
B0 to B5 —
cred AN —— B
1005 gﬁﬂ li:ﬂ.ES
oe L AW———
DPSH
LD panal
DPSVe ’ o &
i = = H: 320 = 3 (R, G. B)
= . E = V- 240
10ke? | Powver supply
for gradation
GND l ]
Motel -
Mote?
Fuze —
veC DC/DC
TV converter
F 100k 100
VDD +}< e >
LED
‘_ —— .
P " sme]  driver > LED Backlight
BRETC “‘( *
1k}
GND D >
FG e LCD panel signal processing board
Notel ! FE
Note? |

Hotel: Relation between GMD {Signal ground and LED diver ground) and FG (Frame ground) in the

LCD module 15 as follows.

GND - FG Connacted

Hote?: MDD and FG mmst be connected fo customer equipment’s ground, and it 15 recommended that
these srounds to be connected together m customser equpment.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion)
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4. DETAILED SPECIFICATIONS

4.1 MECHANICAL SPECIFICATIONS

Parameter Specification TUlmit
Module size 1440 205 (W) « 1046205 (H) « 123 0.5 (D) HNotel mm
Display area 1152 (H) « 8640V Hotel mm

Weight 150 {typ.). (165) (max.) E

Notel: See "§. OUTLINE DRAWINGS™.

42 ABSOLUTE MAXTMUM RATINGS

Parameter Symbal Rating Ulmit Bemarks
LCD panel el 0.3 to 3
Power sl o |
veliage LED driver VDD | -03w+150
Dasplay signals VD
Notel 03tVCCH3 | ¥ Ta =15C
— - . .
Input woltage for Notel
sipnals PWM | 03t +(55) v
Function signal for LED driver
— L -
HVDD+0.1)
Storage femperature Tst -3 to +80 = -
Front surface | TopF -30 to +80 =C Note3
Crperating temperaure
Biear surface TopR -30 to +20 = Nioted
<95 % Ta £ 40°C
<85 % | 40°C <TazsoeC
Relative humidity RH <55 % | 50eC<Ta<60°C
Mote3
<36 % | &0°C<Ta<70°C
<24 % | 70°C <Ta<s0eC
Al sokute bumidiry <70 s — s
Nates AH Notes i Ta=80°C

Motel: CLE, DE, DATA (R0 to E5, G to G5, BO to BS)

Mote2: DPSH, DPSV

MHoted: Measured at LCD panel surface (including self-heat)

Hoted: Measured at LCD module's rear shield surface (ncluding self-heat)
Hoted: Mo condensation

Motef: Water amount at Ta= 30°C and FH= 24%

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) T
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43 ELECTRICAL CHARACTERISTICS

4 3.1 LCD panel signal processmg board

{Ta= 25°C)
Parametsr Symibal min. oyp. max. TUlmit Bemarks
Power supply waltage wCo in 33 EX ) -
(120) (160) ae

Power supply current ICC - Mol Foted mA at WCC=33V E|
Permissible npple valtage VEPC - - 100 mVp-p for WVCC

i VDH 0T - wCC
Logic ioput volage for High v
display signals Low VDL 0 . 0.3VCC

High VFH] | 0.7VCC - vCe
I‘FF"“]""“"-‘-’E for DESH CMOS level
e Low | WVFLL 0 i p3VCC
v

i WFH2 0. TWCC - VCC
Input voltage for DPSV Hizh
sigual Low | VFL2 0 i p3VCC

i IFHI1 - - i)
Imput cument for DPSH Hizh (04}
sigual Low IFL1 (-B00) - -

& : (]

i IFH2 - - i)

Imput cument for DPSV Hizh (04}
iFmal

e Low FLY | (-800) : -

Motel: Checkered flag pattern [by EIAT ED-2522]
Mote?: Pattern for masommm corvent

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 8
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432 1ED drver
(Ta=257C)
Parameter Symbal min op. max. Unit Remarks
Power supply voltage voD 108 120 1332 v Hoiel
Power supply current Nitel mD - (1) ]:':-[Iu}tgi mA Noted
Permissible npple valtage WEEFD - - 200 oVE-p for VIO
I.umrrvghage for Hizh VIDFHI1 (2.0 - (5.3) v
PWM signal Low | VDFLI - - (0.5) v
Input voltage for Hizh VIDFH1 (2.0 - VDD v
BETC signal Low VDFL2 - - (0.8) W
PWM frequency Fwaa 20 - (10E) Hz Hoted, Notb
PO duty cycle DEruu {1} - 011 %
Waote?
PWHM puls= width EWH {1} - - 3

Motel: When desigming of the power supply, take the measures for the prevention of surge voltage.

Mote?: The power supply lines (VDD and GMNDY) may have nipple voltage during hinimance confrol of
LED. There 15 the possibilify that the npple voltage produces acoushe noise and zignal wave
poise m andio circwit and so on. Put a capacifor between the power supply lines (VDD and
D) to reduce the noise if necessary.

Moted: This value exchudes peak current such as overshoot current.

Moted: At the maxmmum honance control.

Hoted: A recommended fpwy value 15 as followrs.

2n-1
4
(n = mteger, fv = frame frequency of LCD modnle)

Motet: Dependmg on the frequency used some noise may appear on the screen, please conduct a
thorough evaluation.

Note7: While the BETC signal 15 lugh do not set the tPWH (PWM pulse width) 15 less than (1)ps. I
may cause abnormal working of the backhight. In this case, torn the backhght off and then on
again by BRTC signal.

Motel: Eegardless of the PWA frequency, both PWM duty atio and FPWM pulse width must be
always more than the mimmom valoes.

=fv

fF"lu'r'!l.'l
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4. 3.3 Power supply voltage npple

Thas product works if the npple voltage levels are over the permissible values as the followmg table,
but there mught be noise on the display mmage.

P Iv ol Ripple voltags Maotel .
b (Measure at ioput terminal of power supply) Unit
VCC v <100 mVp-p
VDD 120V Z200 mVp-p
Hotel: The permizsible npple voltage meludes spake noise.
4.3.4 Fuse
Parametsr Rating Fusing cumrent Remiarks
Type Supplier
EAMAYA FLECTRIC 154 -
VCC FCC15152AR CO.LTD 6V j0A ol
EAMAYA FLECTRIC 15A .
VDD FCC15152AB CO.LTD tTah j0A

Hotel: The power supply’s rated cumrent mmst be more than the fosmg cwrent If 1f 15 less than the
fusing current, the fuse may pot blow in a short time, and then nasty smell. smoke and so on
IMaY OCCur.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion)
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4 4 POWER SUFPLY VOLTAGE SEQUENCE

441 LCD panel signal processmg board

ON OFF ON
VCC FOV - mmmmmmommmes e B e
HNotel /
W =1 | 05ms<Tr=10ms Toff = 1000ms
Display siznals
=z 0 0
Note2 o
VALID period
0.5ms <t = SIIIr:uj (s < ¢ < 5{ms
|

Motel: If there 1s a voltage vanation (voltage drop) at the nsing edge of VO below 3.0V, there 15 2
possibility that a product does not work due to a protection ciremt.

Mote2: Display signals (CLE, DE, DATA (B0 to BS5, G0 to G5, B0 to B5)) and fuinction signals
(DPSV, DPF5SH) mmst be set to Low or High-impedanee, except the VALID penod (See above
saquence diagram), in order to avold the corewhry damage.

If zome of display and functon signals of thas product are eut while this product 1= working,
even if the signal input to it once again, 1t ought not work normally. If a customer stops the
display and fimchon signals, VOC also nmst be shut down

442 LED doaver
Mot
Function signal
HMNotel
) VALID perind R
N il
BRTC CLON /" X eov
: L= ‘ s s < 1
o f D% iseia TN
| 10ms < Tr i

VDD ﬂ'gm.-.- ) 0.9VDD
0.1VDD-j-i

b0 5ms <2 Tr < 10ms

Motel: These are the display and function signals for LCD panel signal processmg board.
Hote?: The backlight should be twned on within the valid penod of display and funchon signals, 1
order to avold unstable data display.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 11
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4.5 CONMNECTIONS AND FUNCTIONS FOR. INTERFACE PINS

451 LCD panel signal processmg board

CH1 socket (LCD module side): 089H3I3-000100-G2-R (STARCONN)

Adaptable phog [0.5mm pitch, Bottom Contact Type]
Pin Mo Symbal Sipmal Femarks
1 GND Ground Hotel
1 CLE Dot clock -
3 HC Keep this pin Open.
4 HC.
3 L Lrroumsd Hotel
& RQ Fed dam (L5E) Lzast significant bit
7 El Fed daia
2 B2 Fed data
9 B3 Red dam )
10 B4 Fed dafa
11 RS Fed dam (M5E) Mozt sipnificant bit
12 GND Groumnd Motel
13 G Green data (LSEB) Least significant bit
14 1 Green data
15 G2 Green data
16 G3 Green data i
17 4 Green data
18 G5 Green data (M5B Mozt sipnificant bit
19 GND Groumnd Motel
20 Bl Blue data (L5E) Lzast sipnificant bit
al Bl Elue data
F )i B2 Elue data }
13 B3 Elue data
24 B4 Elue data
a5 BS Elue data (M3B) Most sipnificant bit
26 GND Groumnd Motel
17 DE Data enable signal -
28 VCC Power supply Notel
29 vCC Power supply
o [oe | i | S e
31 DSV Selection of Vertical T O %ﬂfﬂn reverse scan
32 NC Eeep thiz pin Open
i3 GND Groumnd Motel

Motel: Al GND apd VOC terpunals should be used without any pon-comnected lines,

Notel: See "4.8 SCANNING DIRECTIONS".

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion)
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4.5.2 LED driver
CH2 socket (LCD module side): SMOIMB-SESS-TBLEWSM) (J5T Co. Lid)
Adaptable plog SHE-D6V-5-B (J5T Co. Lid)
Pin Mo, Symbal Function Flemarks
1 woh Power supply
3 Yoo Power supply Notel
3 GND Ground
4 GND Ground
5 PWM Luminance control ﬂw .
§ BRTC Backlight ON/OFF control ﬂih or Open- gﬂﬁr ':'GI;F

Motel: Al GND apd VDD termunals mmst be connected to approprate termunals.

4.5.3 Posthons of socket

Eear side
CN2 CN1
33
f T 6 <— | Insert direction

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 13
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4.6 DISFLAY COLOFES AND INPUT DATA SIGNALS

Thas product can display 262, 144 colors with 84 gray scales. Also the relation between display colors

and mput dafa signals 15 as follows.

Diata sigmal (0: Low lewel, 1: High level)

L= e O e O e L= =] L= R e} = (== =} — L =
[=5]
m — 3 e 23 e 3 e (=D =] [ = = I =] (= =] [= = =] (=] (=
m L= = - L= =] L= = e} = =] L= = =} L= =] =
iy
55| L= = = ] == ] [ = ] [ =] [ = = ] == ] — o~ -
b
=] L = R = R R R ] [ e} [ R e e [ R ] [ R e [ R} e
wmy
us] e O e O e L= =] L= R e} = (== =} L= =] L B I
[=] [=J = = I ] [=1 =] (=] = =] — 3 L] [=1 =] [ =] = =]
m L R e R L R ] [ o} o Dh g Lo ] [ o}
L (== = A (=D =] [ = = I =] (= =] — - (=D =] [= = I =]
]
My
g g
] [ R R e} [ R ] [ e e} o ] o [ e e}
=+
[ =R = = s e B L= =] L= = R e} L= =] L e L= ] L= R =}
i
] (=== A ] (=D =] [ = = I =] (= =] — - (=D =] [ = = I =]
L= L= = = R =] = [ ] L R o} Lo ] L o}
=1
m = B (=1 ] = L=l =} [ =i = L= ] [ = =
M L= I = = [ = =] — = = =] [ = = =] [=J =] [ = = I =]
o o o
[aa]
ey L= s R ] L= =] = o L= =] L=l = = L= ) L =
=+
[ L= I = = R [ = =] — = = =] [ = — =] [ = =] [ = = =]
(]
=] L= = = R L ] e [ ] L R o} Lo ] L o}

Display colors

Bhae

Bed
Magenta
Green
Cyan

Yellow
White

dark
T
1

bright

B0 SERE

e AR S poy

oE=E AREE morry

oE=F ARl ompg

14
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4.7 DISPLAY POSITIONS
The following table 15 the coordinates per pixel (See "4.8 SCANNING DIRECTIONS" ).

C {0, 0
E| G| B

l_a--.—.-i_--‘-

CIY RN X cpEs. 0) | cple. o)
o6 n|oLDn X D cElE 1) | ool 1
oo Y| oL o X ) cElE ) | €ge, W
c{ 0,238) | C{ 1,238 of X 13%) C{31%,238) | C[319,13%)
c{ 0.239) | C{ 1.239) ol X 239) C(318,230) | CE319, 130

4 B SCANNING DIRECTIONS

The following figures are seen from a front view.

C (0. 0) C (319, 0) C (0. 0) C (319, 0)

D {0, 0 D (318, 0) D (319, ) D {0, 0y

| 1 N [T | [ T_NLA
h u
HNotel

C(0,238) C (319, 139) C(0,238) C (319, 239)

D {0, B39) D (318, 239) D (319, 239 D (0, 23%)

Fipure? DPSH= High (Fleverss scan)

Figur=l. DPSH= Low or Open (Wonmal scan)
DP5V=High or Open (Marmal scan)

DPSW= High ar Open (Meormal scan)

C (0.0} C (319, 0) C (.0 C (319,10)
D {0, 339) D (318, 239) D (319, 239) D (0, 239)
ol | MHZ‘H { H'ZHN
L CHLL
- HNotel
£ {0, 239) C (319, 139) C (0, 239) € (318,23
D {0, @) D (318, 0) D @319, 0) D?I],I}} 7

Figured. DPSH= High (Reverse scan)

Figurei. DPSH= Low or Open (Wonmal scan)
DPSV'= Low (Bewversa scan)

DPSV=Low (Rueverse scam)

Notel: Meanmng of C 30, Y)and D 3 Y)
C (3L Y):The coordmates of the display position (See "4.7 DISPLAY POSITIONS".)
D (X, Y).The data number of mput signal for LCD papel signal processing board

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 15
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49 INPUT SIGMAL TIMIMNGS
4.9.]1 Outhne of mput signal tomings

* Honzontal signal
Matel

' Horizontal display period (thd)

DE (Diata enable])

Display period

* Vertical signal
Hotel

o IR

240 | ote

Display persd

Motel: This diagram indicates virtual signal for set up fo toang.
Mote2: See "4.9.3 Input sipnal timing chart” for the pulse mmber.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion)
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492 Tinung charactensties
(Motel, Hote2)
Parametar Symbaol mn. iyp. mas. Ulmit Bemarks
Frequency lic a2 64 121 MHz -
CLE
Dty rato tcd 0.4 0.5 0.6 - -
DATA Sefup time tds g - - ns
(RO-R5)
(GI-G5) CLE-DATA _ -
(BI-ES) Hold tims tdh 2 - - ns
(57.375) 3.75 [65.484) ps
Cycle th 15.7 kHz (typ.)
Huarizontal 0 408 540 CLE
Display period thd 330 CLE -
(15.084) 1676 (17222) ms
DE . Cycle 1] 595 Hz (typ.)
Vertical - . . }
(Dne frame) 154 243 340 H
Display period twd 240 H -
Sefup time tdes g - - ns
CLE-DE -
Hold tims tdek ] - - ns

Hotel: Defimbion of parameters 1= as follows.
te= 1CLE ted=tchfic, th=1H
Mote2: Vertical cycle (iv) should be specified in infegral mmltiple of Honzontal cyele (th.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 17
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4.9.3 Input signal timing chart

tch

CIK  g3ycc—rt

DATA INVALID |"' — INVALID

(RO0-E5)

N 7 . S - SR R S
(G0-G3) USSR "o| N S . S S . S
B0 03VEC >'T A A

DE  g3yce

Vertical timing
DATA :
ol G100 08 0 00 S
{B0-B3) =li 2 230 240
| i)
. fud

v
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4.10 OPTICS
4.10.1 Optical charactenstics
(Motel, NMote2)
Parameter Condition Symbol | min | tp | mex | Ut [MEIERE IR
. White at comber
Luminance 8= e, 8L= 0= §U= 0=, 8D= D" L [404) 500 - cd'm® | BM-54
. WhiteBlack at cemter
Contrast mtia 8R.= 0=, BL= 0= §U= 0= 80= 0= CER (300 (S0 - - BM-54 | Mol
. ) . White
Luminane anifomity 8R= 0=, 8L= 0= 8= 0= 80=0° LIT - {1.25) 14 - BM-34 | Noted
White X coordinate Wx 0243 | 0313 0343 -
¥ coordinate Wy 0278 | 0329 037e -
Bed X coordinate Ex - (0.605) - -
| it ¥ coordinate By - (0.348) - -
c e X coordinate Gx - (0.328) - - SR-3 Noies
¥ coordinate Gy - (0.576) - - 4
Blus X coordinate Bx - (0.144) - -
¥ coordinate By - (0.120) - -
8= 0=, 8L= 0= 8= (= 80=0= z :
Colar g at center, against NTSC coler space C 43 0 ] -
. White to Black Ton - (3} (3) ms BM-34 | Moieb
Hesponse fime Elack to White TolE | - 5 | ) | ms | -10000 | Notw?
Bight 8= {0=, B0=0~, CE= 10 6E 0 20 - =
. Laft gl={0=, B0=0= CE= 10 &L T 20 - = EZ
Viewing mgle - 8R= 0~ BL=0", CE= 10 B0 | 70 50 - = | Contrase | MNotS
Dowm @B=0=, 8L=0= CE= 10 aD 0 20 - =

Motel: These are mmhal charactenshes.
Mote?: Measurement condibons are as follows.

Ta=25°C, VCC= 3.3V, VDD= 12 0V, PWM duty ratio: 100%,

Dasplay mode: QVIGA, Honzontal cyvele= 1715, TkHz, Vertical cycle= 1759 6Hz

Optical charmactenshics are measured at limmance satwaton 20munutes after the product

works, in the dark room. Also measurement methods are as follows.

, S0cm
M——*  Phatodetector (BM-54,
BM-5A-10000ar SB-3)

Moted: See "4.10.2 Definition of contrast ratio”.

Moted: See "4.10.3 Definition of lnminance uniformity".

Mote5: These coordmates are found on CIE 193] chromatieity diagram.
Moteti: Product suface temperature: TopF= 28°C

MHoteT: See "4.104 Definifion of response fimes".

Motel: See "4.10.5 Definition of viewing angles”.

Photedetector (EZ Contrast)

[

I_.CDmﬂdu.‘E-:"'-

(Procact)
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4.10.2 Definthon of contrast rahio
The contrast ratio 15 caleulated by nang the followme formmla,

trast rati _ Luminanee of white screen
c ratio (CR) = Lumunance of black screen

4.10.3 Definrfion of lnminance uniformaty
The luminanees wnaformty 15 calculated by using following formmula.

Maromum hamimance from @ to (&
Iimmnm hommance from 3 to 6

Lummance uniformity (L1} =

The lminance 15 measured af near the 5 points shown below.

- H »

- WE  HE |

t o[ @] ] @]
: : :

v owe i | 4@
1 1 1

e ____+[_1! ______ 1
___'Ir______ 1 1 1

4104 Definthon of response fimes

Eesponse time 15 measured at the fime when the hminanee changes from " whate " to " black ", or "
black " to ” white " on the same screen pomt, by photo-detector. Ton 1= the time when the luminance
changes from 90% down to 10%. Also Toff 15 the fimee when the lmminance changes from 10%% up to
80% (See the following diagram ).

100%%
Whie , *0%
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E ESTIMATED LUMINAMCE LIFETIME
The lummnance hfetme 15 the tme fom mohal lmunanes to el lumnanes.

This lifetime is the estimated valoe, and is not puarantes value.

Estimated himinance 1 fatime
Condition (Life time expectancy) Umit
Maotel, Mote?, Noted
25°C (Ambient temperature of the prodoct) 50.000
Copfimyous operation, PWM duty mtoe: 1000 h
LED elementary substance h
(80 C (Temperatare of LCD panel surface
and rear shisld surface) (30,0040
Contimuous operation, PIWM duty atie: 100%:

Hotel: Life time expectancy 15 mean fime to half-lominance,

Mote?: Estimmated hominanee hfetiose 15 pot the valwe for LCD module bub the value for LED
elementary substance.

Moted: By ambient temperature, the lifetime changes particularly. Especially, in case the product
works under high temperature environment, the hfetme becomes short.

FRELIMINARY DATA SHEET DOD-PP-2221 (3rd edilion) 1
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6. RELIABILITY TESTS
Test item Condition Jodpment Nzl
High temperature and humddity 3 60 % 2+C, RH=90%, 240hours
(Operation) (@ Display data is black.
High temperarne I B0 3°C, 240hours
(O'peradon) & Display data is black.
@ -30%3°C... Ihoar
Heat cycle 80 £ 3=C._ Thour
(Orperation) (@ S0cycles, 4 hoursicycle
(@ Display data is black.
@ -30 % 3=C... 30minutes
80 £ 3=C.. 30minutes
Thermal shock . i i
(Hom apenatiam) @ 100cycles, Ihouricycle Mo display malfonctions
(2 Temperature fransition time is within 5
miEnites.
ESD @ 150pF, 15000, 10KV
(Operation) @ 9places on a papel surface  Motel
2y 10 times sach places at 1 sec interval
Dt 1} Sample dust Ho. 15 (by JI5-Z8001)
X (2 15 seconds stir
Operatian) (2} B timss repeat at 1 hour interval
@ 5o 100Hz, 19.6ms*
Vibration @ ] minutecycle
(Moo operation) @ XY, Z directions Mo disglay .
120 times each directions 2 malfunction:
@ N phryzical damagss
: @ 530mis”. 1lms
Mechamical shock . N
(Mon operation) @ ﬂ'?" =Y, +7 “FE‘"‘."E
(Z) 5 times each directions

Hotel: Display and appearance are checked under emvironmental condibons equivalent to the
inspechion condiions of defect crntena.
Hote?: See the following figure for discharge pomnts.

=1 = =T =
- - -
llI. - I\'- -
F F n -
= - ~ - ~ -
- -
E 8, LN
- - - u
- - -
- - . -
- - -
™ .
- - - - - -
. . El
-
= = L L L
o L E
- -,
- -~ - -~ - -
- . -
- -
- - - -
n - n - n -
~ -
- - -~
- - - El - -
- -
-E JG.. G
- - - - "
F
- - - -\.
Fl = > = Fl =
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7. PRECAUTIONS
7.1 MEANING OF CAUTION S5IGNS

The following caution signs have very mportant meammg. Be sure to read "7.2 CAUTIONS" and
"TIATTENTIONS"!

This sign has the meanmg that a customer will be inpured or the produoct will sustan
damage if the customer practices wrong operations.

This sign has the meaning that a customer will be mjured if the customer practices
wrong operations.

72 CAUTIONS

* Do not shock and press the LCD panel and the backlizht! There is a danger of
breaking, hecause they are made of glass. (Shock: Equal to or no greater than 53%m/s’
and equal to or no greater than 11ms, Pressure: Equal to or no greater than 19.6 N
{1 Gnam jiz))

7.3 ATTENTIONS A

7.3.]1 Handling of the product

(@ Take hold of both ends without touching the cireuit board when the product (LCD moduls) 1=

picked up from mmner packmg box to avoid broken down or misadjustment, because of stress to

mounting parts on the cirenit board.

Do not book nor pull cables such as lamp cable, and so on, n order to avold any damage.

When the product 15 put on the table temporanty, display swrface mmst be placed dowmward.

When handling the product, take the measures of electrostatic discharge with such as earth band,

1onie shower and so on, because the product may be damaged by electrostatic.

The torque for product mounbing screws must never exceed (0 200)MN-m Higher torque mught

result in distortion of the bezel And the length of product mounfing serews must be = 3.5 mm

The product must be mstalled using mounting holes without undue stress such as bends or twnst

(See outhne drawings). And do not 2dd undue stress to any porfion (such as bezel flat area)). Bends

or twist described above and undue stress to any portion may cause display mora.

Do not press or mb on the sensitive product surface. When cleaning the panel surface, wipe it with

a soft dry cloth

Do not push or pull the interface comnectors while the product 15 working.

When handhng the product, use of an ongmal protection sheet on the product surface (polanzer) 1=

recommended for protecton of product suwrface. Adhesive type protection sheet may change color

or charactenistes of the polanzer.

i Usually hquid erystals don't leak through the breakage of glasses because of the swface tenmion of
thin layer and the constuchon of LCD panel. But, if you contact with bomd orystal by any chance,
please wash it away with soap and water.

@ @ e

@

® &
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7.3.2 Emvronment

1 Do pot operate or store m high femperature, hagh hoowdity, dewdrop atmosphere or commosive
gases. Eeep the product in packing box with anbstatic pouch m room temperature to avoid dusts
and sunlight, when storing the product.

@) In order to prevent dew condensation ocowred by temperature difference, the product packing box
mst be opened after enough time bemg left under the emvironment of an wnpackmz room.
Evaluate the storage time sufficienthy becanse dew condensation 15 affected by the emarommental
temperatre and humudity. (Recommended leaving time: & bows or more with the ongimal
packing siafe after a customer receives the package)

2 Do not operate in ogh magnetic field If not, coremt boards muay be broken

@ This product is not designed as radiation hardened.

7.3.3 Charactenshics
The following items are neither defects nor failures,

1) Charactenistics of the LCD (such as response time, liminance, color uniformity and so on) may be
changed depending on amhient temperasture. If the product 15 stored under condibon of low
temperature for a long fime, it mav cause display moma. In this case, the product should be
operated after enough time bang left under condibon of operating temperature.

@ Dhsplay mra, flickering, vertical streams or tmy spots may be observed dependmg on display
patterns.

2 Do not display the fixed pattern for a long time because it may canse image sticking. Use a screen
saver, if the fixed pattern 15 displayed on the screen.
sheet mn the backhght.

& Ophcal charactenistics may be changed depending on mput signal fmings,

7.3.4 Orhers

@ Al GHND, VOC and VDD termmumals should be used wathout any non-connected hnes.

@ Do not disassemble a product or adjust vanable resistors.

2 Pack the product with the ongmal shipping package in order to avoid any damapes dunmg
transportation, when retwrmng the product to MLT.
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REVISION HISTORY

The inside of latest specifications is revised to the clerical error and the major improvement of previous
edifion. Only a changed part such as fanctions, characteristic value and 5o on thar may affect a design of
customers, are described especially below.

Edits Dipeument | Prepared

" date Revision contents and signature
It DOD-PPE- | Tune 4, Revision contents
edition | 2130 X015
New Bsue
VWriter
Approved by Checked by Prepared by
P EAWASHIMA _— E. YOSHIMUERA

Ind DOD-PP- | Fuly 10, Revision contenis
edifion | 2152 2015
P2 Featores
= This product will comply with the European RoH5 directive (201 1/65ELT)
when starting mass production. (addidon)
P4 Genemal specifications
= Dot pitch: 0.12 (W mm — 036 (V) mm
= Desipmed viewing dirsction
- Viewing direction without image reversal: Up side (12 o'clock) — Down side (§ o'clock)
- WViewing direction with cooirast peak: Down side (§ o'clock) —Up side (12 ofcleck)
BT Detailed specifications - absobite maxinmm ratings
= Funciion signal for LED driver - BETC: 0.3 te+-{VDDHL0) V — 0.3 toH{VDD=01) V
PR Elpctrical chararteristics - LCD pansl sipnal processmg baard
= Input curent for DPSH - IFHL: (-3007) (max ) pA — (300) (max.} pA
= Input oament for DPSY - IFHY: (-300) (max) pA — (300) (max.) pA
P9 Elecirical characteristics - LED driver
= Input voltage fir PWH sippal - VDFLL: 0 (min) V — - (mm ) V
= Input woltage for BRTC signal - VDFL2: 0 (min.} V — - (min.) ¥
P& Input signal timings - Timing chamcteristics
= DE - Horizomntal - Cycle: (37 375) (min), 6373 (typ.). (65.484) (max) ps (addition)
- Cycle: 31.5 EHz (fyp.) — 15.7 EHz (nvp.)
= DE - Vertical - Cycle: (15.084) (min ). 16.76 (typ.) (17.232) (max ) ps (addition)
- Cycle: 50.0 Hz (typ.) — 395 Hz (fyp.)
P20 Opifics — Opiical characteristics
= Motel: 131 5kHz, 1/60.0Hz —1/15.7 kHz, 1/50.6 Hz
P21 Opiics - Definition of liminance uniformity (Revised)
P27 Outline drawings - Fear view

= 0§ 4= 0 5mm — 0§ 4= 0 3mm
s 136520 5mm — 136 6= 0.3mm
Writer
Appraved by Checked by Prepared by
E EAWASHIMA _— E. TOSHIMUEBA

Eei] DOD-FP- | MWovw 17, | Revision contents
edifion | 2231 X015
PS5 Genemal specifications

= Module size: (12.3) (D) mm (typ.) —12.3 (I¥) mm {typ.)

= Weight: {130)g (typ.) — 150g (ryp.)

= Bower consumption: TED W e — (1.6) W {p)

7 Detailed specifications - mechanical specifications

= Modunle size: (12.3) (D) mm —12.3£ 0.5 (D) mm

= Weight: (150) (typ.). TED (max) g — 150 (typ.). (165) (max) g
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REVISION HISTORY

- . | Discumeent | Prepared - .
Edition " date HRevision contents and sipnaiore

i DOD-PP- | Mow. 17, | Revision contenis
gdition | 2221 2015

PR Elecmrical chamacteristics - LCD panel sippal processing baard
= Power supply cument: (1000 (e, (1300 (max ) mA — (1200 (typ.), (1)) (max.) ma
= Input oument for DPSH, OP5W sgmal - TFHI, 20 (300) (max ) wA — (B800) (max) pd
- IFLL2: (-300) (min ) pd — (-200) (min) pA
P15 Scanning directions (Revised)
P12 Input signal timing chart
= CLE DATA DE: TED V — 0.7VCC, 0.3VCC V (Specified)
P19 Optics - Optical characteristics
= Viewing angls - GE. 6L, 60, 60: TBD (min) = — 70 {min) =
= Moted: TopF=TBD=C — TopF=22=C
P21 Estimated huminance lifetime
= LED elementary substance: TEBDC, TBDh — (B0YC, (3000000
P23 Attentions - Handling of the produwct
= (& TBD N-m, = TBD mm — (0.200) Nm = 3.5 om
P25 Cuiline drawings - Front view
= (123) mm —12.3% 0.5 mm
P26 Outline dawmes - Fear view
= Product mounting hals recommended screw (addition’)
= Note2: TBD N-m, = TED mm — {0.200) N-m, = 3.5 mm

Signature of writer
T Aawnsdins 2 -';l'r.r_ﬁ&.;m T
E EAWASHIMA E. YOSHIMUEA
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