Ny PRODUCT SPECIFICATION

HDM6448C

640x480 10.4” Color GRAPHICS
LCD DISPLAY MODULE
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I. MECHANICAL DATA

(1) Product No. HDM6448C

(2) Module Size 264.0 (W)mm x 183.0 (H)mm x MAX 12.0 (D)mm

(3) Dot Size 0.09 (Wmm x 0.31 (H)mm

(4) Dot Pitch 011 (Wmm  x 0.33 (H)mm

(5) Number of Dots 640 (W)xRGB x  4B0  (H)DOTS

(6) Duty 1/240

(7) LCD /Color Transmissive Type

(8) Viewing Direction 6 O'clock

(9) Backlight CCFL

(10) Controller Excluded

(11) DC/DC Converter Excluded

(12) Weight 490 g(approx.)
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2. ABSOLUTE MAXIMUM RATINGS

{1} ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Fower Supply for Logic VRD—-vSS | ~0.3 £.5 Y
Power Supply for LCD Drive VEE-VSS 9] 23.0 Y
Imput Voltoge Vi -0.3 |vDD+0.3 v
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during handling LCM.
(2} ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
iTEM
OPERATING STORAGE
MIN., MAX. MIN, Max,
Ambient Temperature 0 50 -20 70
Humidi ith
umidity (_Wat out Note 1.3 Note 2.3
Condensation)
Vibration Note 4
Note 1 Ta = 50°C : 85%RH max
Ta > 50°C : Absclute humidity must be lower
than the humidity of B5%RH at 50°C
Note 2 Ta at -20°C will be < 48 hrs, at 70°C will be < 120 hrs
Note 3 Background color changes slightly depending on ombient temperature.
This phencmenon i1s reversible,
Note 4
Frequency S Hzr~13.95 Hz13.95 Hz~33 Hz 33 Hz~531 Hz| 31 Hz~500 H=z
Vibration Level - 2X9.8 m/s - 5x9.8 m /&
Vibration Width 0.2 inch - 0.036 inch —
Vibration Direction X/Y/Z
Vibration Time - 20 min—lcycle X 3 directions
A REV.:
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3. ELECTRICAL CHARACTERISTICS

3.1 ELECTRICAL CHARACTERISTICS OF LCM

ITE N SYMBOL CONDITION MIMN. TYP. MAK. LNIT
Logic Circuit - _ .
Power Supply VDD-VSS Ta= 25°C 2.7 3.0 3.3 v
4.5 5.0 2.5 W
WIH H level 0.8vD0 - YvoD W
Input Yoltage
VIL L level g - 0.2vDo v
OCy 234 | 238 | 242
F\Ecomr?ﬁ?nded . Duty=1,/240
LCD Driving Wolinge Bias=1/13 ssec | 236 530 53 4
{Narmal Temp. LCM) VEE-VSS vOD=5.0v | v Vo ' “ v
207C Z21.4 21.8 227
Sopply Currert for Logic o0 - A3.0] 4001 maA
VDD -VS5 = 5.0V
VEE-VSS = 23.0V
Suosly Current for 1CD IEE Ta= 25°C - 12.0 | 18.0 | mh
Q.A. REV.:
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3.2 ELECTRICAL CHARACTERISTICS OF BACKLIGHT
Used tamp : Rating

PARAMETER SYMBOL MIN, TYP. MAX, UnNIT REMARK
Lamp Voltage ' - 640 - Vrms
Lamp current L 3 S 7 mArms
Lamp power consumption PL - 3.2 - W
Lomp freguchcy FL 30 45 55 kHz
Starting voltage Vs - 750 | 1500 | Vrms To=25C

| X 0287 | 0.297 | 0.307
Color Degree —
Y 0.287 1 0.297 | 0.307

Lamp life time LL 10000 - - hrs
LCM : Rating

PARAMLTER SYMBOL MIN. TYP. MAX. UNIT REMARK

- 110 —  jed/m?| ALL ON(I| =5mA)
ONE LAMP
Surface Luminance L
- 7.0 —  Jed/m’| ALL OFF(l =5mA)
ONE LAMP
Luminance Uniformity Lu - 78 - % White
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3.3 INVERTER : TDK TADZ50

3.3.1 GENERAL SPECIFICATIONS .
3.3.1.1 OPERATION TEMPERATURE : O°C~50°C
3.3.1.2 STORAGE TEMPERATURE : —-20°C~80°C
3.3.1.3 DIMENSION : .95.0(Lymm x 19.5(W)mm

3.3.2 INFUT CHARACTERISTICS

x MAX B.8(H)mm

Standby Input Current| Standby

- a.1 1.0 HA QOFF state

PARAMETER I SYMEOL | MIN. TYP. | MAX. | UNIT REMARKS
Input Voltage Vin 10 12 15 v
Input Current lin - 450 | 550 ma |RL = 100KQ,Vin = 12V
input Power Pin - 5.4 6.5 W RL = 100K, vin = 12V
Standby lin

Control Terminal 3.5 5 10 % ON state
Yrmt

Input Voltage 0.5 o 0.4 ¥ OFF state

Control Terminal : - 0.5 1.0 ma Vrmt = 5y
irmt

Input Current - — -0.3 A, Vrmt = Qv

5.3.3 QUTPUT CHARACTERISTICS

PARAMETER SYMEOL MIN. TYP. MAX. UNT REMARKS
NO Load Vs 1400 | - - | Vims
Output Voltage
Vetrl = 3V
27 3 3.5 jmArms Min. Brightness
Tube Current IL
. Vetrl = OV
5.4 & 6.6 |mArms Max. Brightness
Working Freguency 1 33 45 33 kHz
A REV.:
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3.3.4 MEASUREMENT

CR1 CPZ
lim RL [[<}
8y @A .
v h= vin @ r| 100K0 e
TOﬁ-lEN/_/
- @
< ]
—[O SW
_®
O3y Vrmt = §v
vetrl |7
1
@&
®
PROBE
3.3.5 MEASURE INSTRUMENTS 3.3.6 APPLICATION EXAMPLES
DIGITAI_ MULTIMETER
HP 3478A or equivalent
@DIGITAL MULTIMETER ce o2
HP 3478A or equivalent _p o ©
TRUE EMS MULTIMETER 1018 7. A
FLUKE 3060A or equivalent T IR @ .
@TRUE EMS VOLTMETER VET'LL‘Z@ wern |
HP 3400A or equivalent i o o
/1_
TRUE RMS MULTIMETER @ ®
FLUKE 8060A or equivalent
3.3.7 PIN ASSIGNMENTS
INPUT (CP1) CONNECTOR : OUTPUT (CP2) CONNECTOR :
MOLEX 53261—0590 MITSUMI @ ME0O—-04-30-134P
NQ. SIGNAL NO. SIGNAL
1 Vin : 1 RTN
z Grd 2 NC
3 Vrret 3 NC
4 Votrt 4 MY
5 NC
AL REV.:
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4. 0PTICAL CHARACTERISTICS

4—1 0Optical Char. of Normal Temp. Mode

AT Vop
ITEM Cr{Contrast Rotic) g(viewing Angle) |#(Viewing Angle)
ot 25T 50T 25T 25%
MODE WIN. TYR. MIN. TYP. | MIN. TYP, MIN, TYP. MIN. TYP.
T M - 20 - 30 - 6 - 40-¥% - 60-236
note NQTES NOTES
AT p=0" F=0
TEM SYMEOL | CONDITION MIN. | TYP. MAX. UNIT NOTE
0T - 650 1000
Response Time (rise) Tr 20T - 230 350 ms NOTE 2
S0T - — 115 180
ot - 250 | 400
Response Time (fall) Tf 25¢ - a0 120 ms NOTE 2
507 - 80 | 90
note:
T : TRANSMISSIVE
M : NORMALLY BLACK{COLOR}
Q.A.: REV.:
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4—2.Color of CIE

Coordinate

Ta = 25C
ITEM SYMBOL CONDITION VALUE NOTE
A 0.4433
Red
¥ 0.308%
% 0.2795
Green ¢=0" , o=0
Color of CIE d CCFL BACKLIGHT | 0-9225 Notes
Coordinate X COLOR DEGREE | 0.1841
Blue y X=0.297 01597
Y=0.297 153
x 0.2635
White
¥ 0.3296
Note® Megsuring ot position 5 on Eig.1 Toterance : £0.05
CIE chramaticity diagram
Fig,1
0.8
0.8
0.7
0.6
G
0.5 /A
y.
0.4 /
W
03 /| N
R
0.2 L/
B
0.1
0
01 02 03 04 05 0.6 07
¥
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(NOTE 1)
Definjiion of rati ¥ ¥
SELECTED WAVE

SELECTED WAVE

]
100% 100%
NON-SELECTED WAVE
E u / NON-SELECTED WAVE
Z CriMax 2 criax
= =
& T : i
o =2
= B
[:=3 4]
Yap APPLING VOLTAGE Vap APFLING VOLTACE
{positive type} {negative type)
*Conditlons
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : {/N duty 1/a bias
{NOTE 2)
Definiti f R Tirme{ Tr.Tf)
NON- SELECTER SELECTED HON-SELECTED NON—-SELFCTED SELECTED NOW- SELECTED
CONDITION CONDITION CONDITION CONDITION - CONDITION , CONDITION
i | | )
| ] ;
w 7] H
4] @ g A i
z g @ z g " H
= g [ =1 ] '
g g ® =
i ] & ] :
1" r .
Kige Llime Fall lime Hise time Fall time
{positive type} {negative type)
*Conditions
Gperating Voltage : Vop
Yiewing Angle (2,) . (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a hias
(NOTE. 3)
Bescription of Measuri Driving Waveforms
TUNGETEN LAMP BRIGHTNESS COMST. . .- .
(Reflectance) SPOT METER TEMF. Multiplex Driving { 1/N duty 1/a biaz )
{Transfleciance} CHAMBER
-3
- >° !
) 2 A \.\ {1 /a}Vop
/250 * 1/a)¥
J | LCD o (1/a)Vop
/ 2
—, SELECTED
et . WAVE
\\ 1/fr I
l Sample Stag ] |
1807 ampie € 1-2/a)Vo
\ {1-2/a}Vop i ay Vap
{1-2/a)Vop J (1/a)vop
TUNGSTEN LAMP
{Transmittance) 1/4(1/N) |NON—SELECTED
/AN WAVE
QA.: REV.:
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(NOTE 4)

Definition of Viewing Direction

9: 00

12: 00

200

(NOTE 5)

R-L Oireelion

()
6:00

Vi

F-R Directicn

-
(=}
=
o

BRIGHTNESS

Definition of Coplrast Ratio {Cr)

SELECTED WAYE

&
2 ¢ o N
IF"""‘_"‘“'“““_l | F R
(NOTE &)

(positive type)

VOLTAGE

Contrast Ratio :

RON-SELECTED WaVE

3: 3|+ﬂz

*Conditions

Operating Veltage :
frame Frequency :
Appling Wavefarrn :

Contrast Hatio

. larger than 2

Yop
70Hz
1/N duty 1/a bias

SELECTED WAVE

HON—-SELECTEL WAVE

1
4]
-
£
<]
i
Cr
Vop VOLTAGE
{negatlive type)
Cr=A/B
*Canditions

Viewing Angle : @
Frame Frequency

Appling Waveformn :

: TOHz
1/N duty 1/a bias
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O0.BLOCK DIAGRAM

FLu —
CL1 Ly
CL2 O]

[r—

Buffer

upQ~uD7
R N I R {Lﬂ r
IC11 M~ €12 == IC17 14 1C18
240 240 240 240
enmtor IC 11120
™ COLOR LCD PANEL
=2 1120
-
~1C3120
=
1920 (640 X R.G.B) X 480 Dots
. IC4 [ 20
VRS O=——-— Hias Yolloge ]:‘J> _
VEE Re— Generotor 240 24‘0 240 240
ICTO H I1C20 F =—— 1C25 } IC26
f‘r/ 17 ll"r/\l . ﬁ"\ T {TW rll
Lop~LD? [ Buffer.
e CCFL Backlight
GND =2
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6. INTERFACE PIN CONNECTION

CN1:15PIN MOLFEX 53261-1590 CN2:14PIN MOLEX 33261-1490

INTERFACE | PIN NO. | SYMBOL FUNCTION
1 FLM The FLM signal indicates the beging of
each display cycle.
2 NC
3 DISPOEF [H ———display ON, L ——display OFF
4 CL1 The CL1 lotches the serial data in the
shift " registers.

5 VSS GND
6 CL2 Clock signal for shifting the serial data
7 VSS GND

CN1 8 Upo Display data for upper column driver
9 uD1 Display data for upper column driver
10 upz Disploy dofa for upper column driver
11 Ub3 Display data for upper column driver
12 UD4 Display data for upper column driver
13 uns Display dota for upper column driver

LCM 14 uns Display data for upper column driver

15 D7 Display data for upper column driver
1 LLDO Display data for lower column driver
2 LD1 Display dota for lower column driver
3 LD?2 Display data for lower column driver
4 LD3 Display data for lower column driver
5 .D4 Display data for lower column driver
G LD Disptay data for lower column driver
7 LD6& Display data for lower column driver
8 LD7 Display data for lower column driver

CN2 9 vDD +5V
10 VSS GND
i1 V55 GND
12 VEE  |Power supply voltoge for LCD (+)
13 VEE Power supply voltage for LCD (+)
14 VEE Power supply voltage for LCD (4)

NC

FLCN1:M|TSUMI/M63M8_3—O4
(Suitable Connecter:MITSUMI/ME0—04-30—-134P or ME0-04-30-114F or M61 M73—04)

INTERFACE PIN NO. | SYMBOL FUNCTION
1 GND CFL GND
z N.C —
CFL |FLCNT 3 NG —
4 HY FPower supply voltoge for CFL
A .
HANTRONIX, INC. | REV SHEET 13 OF 21
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7. POWER SUPPLY

»—— e VEE(+30V)
R1
Ir VR
LCM s T
1 RZ2
VSS - T l e VSS(OV)
Cca -
VDD T e VDD(+ 3V~ +5V)
R1+RZ24+VR=10~20KQ
C1,C2=10MF
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8. TIMING CHARACTERISTICS

8~ L.INTERFACE TIMING

VDD=5.0v + 10%
Parameter SYMBOL MIN. MAX. - | UNIT
CLOCK PULSE CYCLE TIME Twek 50 - ns
CLOCK PULSE HIGH LEVEL WIDTH T wekH 15 — ns
CLOCK PULSE LOW LEVEL WIDTH twer 15 — ns
LATCH PULSE HIGH LEVEL WIDTH twiLpH 20 - ns
CP-LP RISE TIME two 0 — ns
CP-LP FALL THME tsL 25 - ns
LP-CP RISE TIME tLs 25 - ns
LFP=+CP FALL TIME Tim 25 e ns
CLOCK PULSE RISE/FALL TIME tr i - 30 ns
DATA SETUP TIME tps 10 - ns
CATA HOLD TIME tomH 10 — ng
FLM SETUP TIME sy 100 — ns
FLM HOLD TIME tH a0 — ns
TwLPH
LI A s
st
o - s - _J_[.LH'— ‘M_]
CL? ' L/
tr s ‘__ eKH
- twek Ao tus; toH
UDO~UD7 ><
LDO~LD7
tsu tH
FLM 7 ~
Q.A.: REV.:
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CLI-J—‘ -
SRS I A A

up?

ubs

ups

uD4

up3

upz

8— 2. TIMING CHART

X R0 X B2 X 65 X re X810 X 613 X Rr16 X Bts X

X 60 X R3 X BS X 68 X R11 X813 X 616 X R18 X

X B0 X 63 X Re X Ba X 611 X 14 X816 X 619 X

X RrR1 X B3 X 66 X_R9 )(311)(014)(91?)(519)(

X o1 X ra X e ) as X ri2 X814 X 617 X R20 X

X 81 X e X rR7 X Be X e12 X(Ris X 17 W 620 X

uD1 X Rz X B4 X 67 X Rrio X 812 X 615 X R18 X820 X

uoo

Lb7

LD&

LDS

LD4

LD3

LDz

LD1

Lbo

K ez X rs X 87 Xe1o X riz X B15 X 618 X R21 X

W ro (B2 X 65 X re X810 X613 X Rie X B18 X

X 60 X rs X B5 X 68 X R X813 X 616 X R1a X

X 80 X 63 X re X 8 X 11 X r14 X816 X 619 X

R’ (B3 X 66 X Rre XB11XG14XR1?XB19><_€5

K61 X Ra X 88 X 6o X Ri2 X B14 X 617 X R20 X

X1 X e X r7 X e X 612 X R15 X B17 X 620 X

K Rz X Ba X 67 X r10 X B12 X 615 X R18 X820 X

X 62 X R X 87 X610 X Ri3 X 815 X 618 X 821 X

L

X re3zXe834 6637 X

XXX

X832 X835 X RE38 X

7 Xre35 X(B635 X 6638 X

X633 X R636 8638 X

" XB633X6836 ) R639 X

T X(re34 8636 X 6639 X

C T Xee3aXre37 Xpe39 X

X Re32 Xee34 (6637 X

 Xoesz2XRe35 XB637 X

" Xeea2)X 0635 X R638 X

»(R633 X(B635 X 6638 X

X633 XR636 XB638 X

X633 6636 X(Re39 X

X634 (636 X0639 X

© 7 Xoe3a X637 X B39 X

HANTRONIX, INC.
10080 BUBB RD. JK 1.1
CUPERTINO, CA 95014

Q.A.: REV.:

HDM6448C

SHEET 16 OF 21

ATE:
2/26/02




8-3.POWER ON/OFF TIMING

ON SEQUENCE

SIGNAL

VoD ——% - b -
SIGNAL

VEE

DISFOFF -

OFF SEQUENCE

tZ20ms

LEVEL

VDD
VDD -

VSS

VEE

VDD :

t=0ms

LEVEL
VDD

- VSS
. VDD
f VSS
? VLCD
s
E VDD

-1 VSS

SIGHNAL

;VDD
. SIGNAL
;VLCD

" DISPOFF

Please maintain the obove seguence when turning on ond off the power

supply of the module. If DISPOFF is supplied to the module while internal
alternate signal for LCD driving(M) is unstable, DC component will be su—
pphed to the LCD parnel. This may cause damage the LCD module.
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9.DISPLAY

1 2 3 4 5 [ 7 B oo~ 1913 1014 1815 1916 1917 1918 1919 1820
JROTC TBO TR [ Gl [B1 [R2[ G2 T G637 [B637 | RE38 | GB36 | BA18 | R639 | G639 | B63A
up7 | ubs | ubs | ub4 | LD3 | up2 | upt | ubo o up7 | vos | UDs | WD4 | UD3 | LD2 | UD1 | UDD
L RO [GO [ BO | Rt | 61 [ B1 | R2 | G2 G637 | B637 | R63B | GB3E | BB3S | R63Y | GB30 | BE39
| up7 | ups | ups | up4 | up3 | upz | um | upo o up7 | uos { Lps | up4 | U3 | LDz | UD1 | Do
oagf RO [ GO [ BO | RT | &1 [ B1 | R2 | €2 T GB37 |BB57 | RESD | GESA | B63B | RE39 | G635 | BE29
Uo7 | upe | Los | upa | up3 | woz | uot | oo o un? | ups { UDS | UD4 [ UD3 | LDz | UD1 | UDD
saol RO [ G0 1 BO [ R [ el ['Bt [ R2 |62 G637 | BB637 | R63B | GA3S | BB38 | RE29 | G639 | BE3S
up7 | up6 | Ups | D4 | UD3 | wo2 | upt | ubo o up7 | uos | ups | ub4a | U3 | ub2z | UD1 | DO
44| RO | GO | BO | R | &1 [ Bl | R2 [ G2 G637 |B637 | R638 | G635 | B633 | R639 | G639 | B639
LD7 | 06 § 05 | 1D4 | 103 | 1pz | o1 | oo e o7 | D& { 1bS | Lb4 | D3 | D2 | LD1 | LDO
sag] RO | GO [BO [ R [ 61 [ 81 | Rz | G2 G637 |B637 | R638 | G638 | B635 | R639 | G639 | B39
tD7 | LDE | LDS | LDa | D3 | b2 | LD | 100 o o7 | 106 | Los | tos | b3 | oz | LDt | LDO
47g| RO [ GO TEO [ R Gl | BT [ RZ | G2 B GB37 | B637 | R63B | G638 | B633 | RE39 | GA39 | B2
07 | o6 | b5 | b4 | 1D3 | bz | LDt | Lbo S Lb7 | L06 | LbS | b4 | Lo3 | D2 | D1 | DO
w0l RO [ G0 [ BO [ RO [ &7 BT [ R2 | G2 ) GE37 | B637 | R63E | GE38 | B63& | RE3S | G630 | B639
L7 | wos | Los | b4 | b3 | Loz | D1 | LDO o b7 | o6 | o5 | b4 | o3 | bz | Lot | DO

AL REV.:
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10. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
1 High Temp. 70°C 1 90HR Appearance

Leaving S0%RH without defect

Low Temp. e Appedarance
2 | Leaving 20°C 1120HR without defect

High Temp. & >
3 High Humi. 20C 1 oonR Appearance

Leaving 90%RH without defect

Thermal —20°C,50min—>R.T.5min Appearance 5
4 Shock E"IBCO}IEl,ef))Omln—'R.T‘5m|n without defect cycles
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11.NOTES

(1) Power on seguence :
«The power ON/OFF sequence is very important for LCM, we recommand you
using the follow power ON/OFF sequence :
POWER ON : power on VDD (logic power supply) before power on VEE (power

supply for LC).

POWER OFF : power off VEE before VDD.
lf you do not foliow the power ON/OFF sequence, the drivers of LCM maybe
damaged.
-LCM connection
We strongly suggest you never short the VEE with other interface pin, if you
do it, the drivers of LCM and controller of cpu will be break down and des—
toryed.

(2} Safety
«If the LCD ponnel breaks, be careful not te get the liquid crystal in your mouth.
«If the hquid crystal touches your skin or colthes, wosh it off immediately using
soap and plenty of water.

{3) Handling
- Avoid static electricity as this con domage the CMOS LSL
*The LCD panrnel is made of plate glass, do not hit or press against it.
Do not remove the pannel or frame from the module.
+The polarizer on the disploy is very fragile, handle it very carefully,

(4) Storage
«Storage the module in o ploce where the temperature is 25°C*10°C and the
humidity below B5%RH.
Do not storage the mdule near organic solvents or corrosive gases.
*Do not crush, shake, or jolt the maodule or its components,

(5) Cleaning
*Do not wipe the polarizer with o dry cloth, as it may scratch the surface.
*Wipe the module genty with o soft scaked with a petroleum benzine.
+Do not use ketonic solvents (ketone and acetone) or aromatic solvents (toluene
and xylene), as they may damage the polarizer.
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