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1. Mechanical Specifications
Table 1

Parameter Specifications Unit
Outline dimensions 290.0 (W) X225.0 (H) X8.8MAX(D) mm
Effective viewing Area 249.0 (W) X187.5(H) mm
Display format 800(W) X 600(H) full dots
Dot size 0.0775x RGB(W) X 0.2825(H) mm
Dot Spacing 0.025 mm

xl Base color Normally black *2 .

Weight Approx. 680 g

*I Due to the characteristics of the LC material ,the colors vary with

environmental temperature.
*2 Negative-type display

Display data ‘H’ : ON -> transmission
Display data ‘L’ : OFF -> light isolation

2. Absolute Maximum Ratings

(2-1) Electrical absolute maximum ratings
table 2

Parameter Symbol YIN. MAX. Unit Remark
Supply voltage (Logic) vDD-v~~ o 6.0 v Ta=25 “C
Input voltage v [N - 0.3 VDD+0.3 v Ta=25 “C
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(2-2) Environmental conditions
Table 3

Item Tstg Topr Remark
MIN. MAX. MIN. MAX.

Ambient temperature -25 ‘C +60 “C o “c +40 “c Note(4)

Humidity Note(1) Note(1) No condensation

Vibration Note(2) Note(2) 3 directions (X/Y/Z)

Shock Note(3) Note(3) 6 directions (~X*YfZ)

Note(1) Tas40”C.

Ta>40”C”

Note(2)

““95%RHMAX.

“ “ Absolute humidity shall be less than Ta = 40 “C/95-% RH.

Table 4

Frequency 10 Hz-57  Hz I 57 Hz-500  Hz I
Vibration level — 9.8 m/sz I
Vibration width 0.075 mm I - --/
Interval 10 Hz-500 Hz-10 Hz/11.O  rein;

2 hours for each direction ofX/Y/Z(6  hours as total)

Note (3) Acceleration : 490 m/sz

Pulse width : 11 ms

3 times for each direction of tX/tY/tZ

Note (4) Care should be taken so that the LCD module may not be subjected to the

temperature out of this specification.
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3. Electrical Specifications

(3-1) Electrica characteristics

Ta=25 “C ,V~~=5.OV ~ 10 %Table 5

l/tFRM=120  Hz
r 1 I 1 1 . . 1

Parameter symbol Condition Min. TYII  . Max. Unit
Supply voltage(Logic) vDD-v~~ Ta=O-40  “CNote( 1 ) 4.5 5.0 5.5 v
Contras;o;~~;;t  voltage vCON Ta=O-40  “C (0.8) (1.95) (2.8) v

-v~~ Note(2)
Input signal voltage(’H’  level) v,~ Ta=O-40  “C 2 - - v

Input signal voltage(’L= level) V*L ‘ v~D=5to.5 v 0.8 v
SupplY current(Logic) ID,,( TYP ) Ta=25 ‘C Note(l, 2) - (200) (too) MA

r,,,(w) Ta=25 “C Note(3) -
(300) (450) mA

Rush current Irush Ta=25 “C,Power on (3.0 A(pk) x50 ms
+1.6 A(pk) x50 us max),

Power consumption Pdl(TYP) Ta=25 ‘C Note(2) - (1 000) [ (1 650) mw
Pdl(MAX) Ta=25 “C Note(3) - (1 500) I (2 475) mw

Note(1) Logic voltage(V~~) should be designed to 4.5 V MIN. under the peak value of
Logic current(I~~)  is in the following conditions. :

(a) Immediately after the rise of V~,. : (3.0 A X 50 ms)

(b) Under the situation that DISP signal is on and kept steady.
: (1.6 A X 50 US)

Note (2) Under the following conditions . :
vCON -  v~~ : (1.95) v
Frame frequency : 120 Hz
Display pattern : all digits white pattern.

❑  o o a n n n n o n n u u a o u a n a u n
❑ aanunaoanaannaunaaao
❑ oananauaoaunaoannuon
❑ oonnaanaannaonaanaou
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Note(3) Under the following conditions. :

va~ - Vx : (1.95) v
Frame frequency : 120 Hz

Display pattern : black/white stripe pattern

❑  a n n a a n n n n n n a n n n u n u o n

■ m m m m m m m m m m a m m m m m a m m m

❑  n a a a a a o n n a n o n n a n n u n n

■ mmm=mmmammnammmmmunn

Note(4) Contrast adjustment voltage ‘Vm~ - V~~ is transformed into the LCD voltage

‘ Vm’ by following circuit built in LCD module.

LCD driving voltage ‘V~m’ is adjusted automatically according to the change

of ambient temperature range by the temperature compensation circuit.

Temperature compensation circuit built in LCD module have been set to obtain

the optimm contrast under following driving condition.

Take care that voltage for optimum contrast is changed under the different

condition.

Frame frequency : 120Hz ,Duty ratio :1/300 (an odd number frame) , Ta = 25°C

1/328 (an even number frame)

X The above is the condition of the module setting, not the electrical

characteristics.

DC/DC Converter---- ---- ---- ----- ---- ---- ---- ---- --

1
--- --- ---- ----  -d

_----_--J-- --L-------- -------,
I

I

[ Temperature compensation circuit ~
; Temperature sensor

II
(----------- - - - - - - - - - - - -  --_--_’



(3-2) Interface signals
O LCD Table 6

Pin No Symbol Description I Level
1 v~~ Ground potential
2 XCK Data input clock signal “ H“ -> “ L“
3 v cc Ground potential
4 v~~ Ground potential
5 L P Input data latch signal “ H“ -> “ L“
6 YD Scan start-up signal “ H“
7 v~~ Ground potential
8 v~~ Ground potential
9 v nn Power SUDDIY for lozic  and LCD I

I 10 DI SP lDisplay control signal I H(ON), L(OFF) ‘“~
I 11 v~~ Ground potential I
I 1 2 v~~ Ground potential !

I

13 ( V.c Ground uotential ! I..–.–
,I 1 4 D L 7 Display data signal (lower) I H(ON). L(OFF> I

1 5 D L 6 D i s p l a y  d a t a  signal (!ower) !
! (

1 6 D L 5 lDisplay data signal (lower) ;
H(ON), L(OFF’)
H(ON), L(OFF) 1

~ 17 DL4 /Display data signal (lower) ‘ H(ON-), L(OFF) 1
1 8 D L 3 lDisplay data signal (lower) ! H(OY), :.(OFF) i

I 1 9 D L 2 iDisplay da ta  signal  ( l o w e r )  I ~ (~y) , L{OFF) ;
1 20 DL1 ]Display data signal ( lower)  , H(ON), L(OFF) ~
I 2 1 DLO lDisplay da ta  signal  ( l o w e r )  i

I( 2 2 v~~
H(OY), L(OFF) i

Ground potential I

2 3 V55 Ground potential {

\ 24
(

v Icc Ground Rotentiai
~ 25 DUO lDisplay” data s i g n a l  (Upper) I H(ON), L(OFF) ~
i 26 / DU1 lDisplay data signal  (Upper)  I H(OY), L(OFF) I
i 27 DU2 lDisplay data signal (Upper) I H(OY), L(OFF)

DU3 lDisplay data signal  (Uppe r )  I H(OX), L(OFF)
D U4 lDisplay data sisnal (Uppe r ) H(ON), L(OFF)w

30 DU5 Display data signal (Upper)
3 1 D U 6

I H(Ofi), L(OFF)
Display data signal  (Upper) H(ON), L(OFF)

3 2 D U 7 Display data signaI (Upper) H(ON), L(OFF)
3 3 v~~ Ground potential

I 3 4 I v.. I Ground Potential I I
1 35 Vss \Ground potential

3 6 VDD Power supply for logic and LCD
3 7 VDD Power supply for logic and LCD
38 V CON Contrast adjust voltage
ma . . n

40 V,s Ground potential
4 1 v~~ Ground potential
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Pin No Symbol Description Level
1 HV High voltage line (from Inverter) —

2 NC —

3 GND Ground line (from Inverter)

O LCD

Used connector : IL-31 O-41 P-VF(JM)
Mating connector : IL-310 -41s-vF(Jfl)

O CCFT
Used connector : BHR-03VS-1  ( JST)
Mating connector : SM03(4.0)B-BHS( JST)

Except above connector shall be out of guaranty.
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}1,1), }1>2( (1,799) (1,800)
COLUMN

Bw--’-----------------------------------’-mm

HH ❑ M
~~ ~w
: (2,1) (2, 2) 800 X RGB x 600 (2,799) (2,800);

1

ROW;‘! dots !!
1(599, 1) (599,2) (5y.799( WO)

mm
R G B  R G B

HH

HH 4 > ❑ M---- -—_. ____ ____ ---- ____ ____ ____ ____ ____ ---- ____ ---- ---- ____ ____ _-
u~
(600.1) (600,2)

~~
(600,799) (600,800)

I

H
R G B
L LDL
6 5 4

R G B
D D D
6 5 4

------------,---- --——_ ---- --

----- -----  ----- ---

-----

]

R G B
;):

R G B
DDDU
210

I
1

1

I

1—1: Upper SEG drivers
Upper data (DUO-7)

[—1 :Lower SEG drivers
Lower data (DLO-7)
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LP x 300 (an odd number frame) t t< LPx328 (an even n~>

YD //
//

DLO //
//

.

//
//

<

LP

R[l, l) 0 1 ) G(1,6J ? ) B 11
Gl, l R(l:!

I I
81,6 ~(~;~ R(\:ll

DU5 Bl, l GI,4 R1,7 G 1,12
DU4 R(I,2) 8(1,4) :(jl;) R(I: IO) B(l, ll)
DU3 GI,2

I I
R1,5

II
;(~,~j) R 1,13

DU2 BI,2 Gl,5 RI:8 G 1,1:
Dul R1,3 E 1,5 ; /,; R 1:11 B 1,1:
DUO G1,3 R 1,6 G(l, ll) R 1,14
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L
llH

\ --

v // 7 -

t{l?q
< >

\ - t \ .

t 7 // t

DUO-7

DLO-7
vli=2.  o v
VIL=O.8  V
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Table 8 Interface timing  ratings

Ta=25 ‘C , v~D=5.0v  f 10%

Item Symbol Rating Unit
MIN. TYP . MAX.

Frame cycle t~ (8.33) (16.94) ms
XCK signal clock cycle t Cx (50) ns

‘H’ level clock width t~ (25) ns
‘L’ level clock width tmm (15) ns

LP signal ‘H’ level pulse width t WPH (200) ns
Data set up time t DS (20)
Data hold time t OH (20) I {;
YD signal ‘H’ level set up time t Ws (loo) I ns

‘H’ level hold time t~ ( l o o ) ns
‘L’ level set up time t LYS ( l o o ) ns
‘L’ level hold time t LYH (40) I ns

LP!allowance  time from ~x~ t LS (200)
XCK?allowance time from LPJ t ( 200) \ ::
Input signal rise/fall time *I t.;f (13) I ns

%1 when  LCD module is operated  by high speed of XCK(Shift clock),

(tWCK-tWCKH-tWCKL)/2 is maximum.

* The intervals of one LP fall and the next must be always the same,and LPs must
be input continuously.

The interval must be 70 BSW.
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YD
LP
XCK
DATA

DISP

500ms MIN. (Note 1)
..

bInterface tlmlng active operation

—

<

<
c

~i -Tf

b (Note 2)

Power ON

I c ] OmsMIN.  I - I
I

d 10 ms MAX.

(Note 2

Power OFF
Symbo 1 Allowable value

I

Power ON/OFF cycle time.
All signals and power line shall be in accordance with above sequence in case

of power ON/OFF.
Befor DISP rises up, the signals of YD,LP,XCK,DATA must be input,and
the above condition of ‘a’ must be satisfied. After DISP rises up,the

signals which comply with the interface timing in Fig.2, Fig.3, and
Table 8,must  be input.
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4. Characteristics of Backlight
The ratings are given on condition that the following condition are satisfied.

(4-1) Rating(Note)

Parameter Min. Typ . Max. Unit
Brightness (150) (200) - cd/mz

(4-2) Measurement circuit :
CXA-M1OL(TDK) (at IL =6.OmArms)

(4-3 ) Measurement equipment :
BM - 7 (TOPCON Corporation)

(4-4) Measurement conditions :
(4-4- i )
(4-4-2)

( 4-4-3)

Measurement circuit voltage : DC = 12.0 V, at primary side
LCD : all digits WHITE,V9~=5.0V,  VCO~-V~~=Vmax
DUO-7= ‘H’ (White) , DLO*7 =’H’ (White) ,Frame frequency 120 Hz
Ambient temperature : 25 “C
Measurement shall be executed 30 minutes after turning on.

(4-5) Used lamp : HMBT24D62W264C/AK  (HARISON  ELECTRIC. ,LTD) :2 PCS

(4-5-1) Rating (lPc)
Parameter Symbol Min. TYP . lax.Y Unit I Remark

Lamp current 1. – (6.0) (6.3) mArms lNote(l)
Lamp voltage VL – ( 540) – Vrms I
Lamp power consumption PL – (3.2) – W [Note(2)
Lamp frequency FL (20) - (50) kHz I
Kick-off voltage v~ – – (1 100) Vrms lTa=25 “C

— (1 300) Vrms Ta=O “C Note(3)
Lamp life time LL (lo 000) – – h Note(4)

Note(1)

Note(2)
Note(3)

Note(4)

(4-5-2) Operating

within no conductor closed (CCFT only)
It is recommended that In be not more than maximum current so
that heat radiation of CCFT back light may least affect the
display quality.
Power consumption excluded inverter loss.
The circuit voltage (V$) of inverter should be designed to have

some margin, because V~ may be increased due to the leak current
in case of the LCD module.
Average life time of CCFT will be decreased when LCD is operating

at lower temperature.

life
The operating life time is 10 000 hours or more at 6.0 mA.

(Operating life with CXA-M1OL or equivalent. )

I
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