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PRODUCT SPECIFICATION

HDM6448-1

640 x 480 GRAPHICS
LCD DISPLAY MODULE
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MECHANICAL

(1} Product No.

(2) Module Size

(3) Dot Size

{4) Dot Pitch

(5) Number of Dots
{7) Duty

(8) LCD Display Mode

DATA
HDM6448-1
260.0 (Wimm x 1740 (H)mm x MAX8.0 (Dymm
0.27  (Wimm x 0.27 (H)mm
Q.30  (Whnm x 0.30 (H}mm
640 (W) x 480 (H)Dots
1 /240

STN: O Bule Mode

FSTN: O Black and White{Normally White /Positive tmage)

Rear Polarizer:

(9) Wiewing Direction
{(10) Backlight
(11) weight

O Black and White(Normally Black /Negative Image)
B Reflective O Transflective 0O Transmissive

O Transflective (High Transmissive}

08 O'clock 0 12 O'clock O O'clock

O CCFL

w/0 B/L: about 348 g
CCFL  B/L: about 3535 g
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ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

V55=0 V Stondard

ITEM SYMBOL | MIN MAX | UNIT COMMENT
Power Supply for Logic VDD-VSS| -0.3 6.5 W
Input VYoltage VDD -VEE 0 27 v
Static Electricity - - — - Note 1
Mote 1T LCM should be grounded during handling LCM.
(2] ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP.
iTEM OPERATING STORACE
hIN. MAX. MIN. MAX,
Ambient Temperoiure O 50 —-25 60
Humidity {Without
Condensation) Note 2.4 Note 3.4
Vibration{MNote #) - 49m /s (56G)

Note 2 Ta = 50°C : B85%RH max
Ta = 30°C : Absolute humidity must be lower
than the humidity of 85%RH at 50°C
Note 3 Ta at —=25C will be < 48 hrs, at 60°C will be < 120 hrs

MNote 4 Background color will change slightly depending on ambient termmperature.

That phenomenon is reversible.

Note

Frequency (HZ) 10~55~10/1 min

Vibration Width 1.5 m/m

Vibration Direction X/Y/Z

Vibration Time 13 min— lcycile X 3 directions
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ELECTRICAL CHARACTERISTICS

ITEM SYMBOL CONDITION MIN. TYR. | MAX. | UNIT
Power Supply for Logic 2.7 3.0 3.3
VDO - VS5 - Y
475 50 525
ViL L level 0 — d.2vDD Y
input Voltage
VIH H tevel 0.8vDD - VDD vV
¢ 23.4 258 24.7
LCM Recommand LCD VDD =5V R
Module Driving Voltage VDD-VEE Duty=1/240 25C 22.2 22.8 23.0 v
Bias=1/13| soc | 209 | 21.3 | 21.7
YOD=5.0V _ _
P Supply Current IDD 30
fo‘:’r‘”ﬁrw”ppy wreen VDD—VEE=22 6V mA
IEE FLM=70Hz - 20 -
Power Supply Current 450 Vrms _ _
for CCFL B.L ICCiL 30KHz ° mA
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OPTICAL CHARACTERISTICS

AT Vop
iTEM Cr{Contrast Ratio) #{viewing Angle) |#(Viewing Angle}
ot 25t 50T 25T 25%
MODE MIN.| TYP| MINC|TYP. | MIN| TYP. | MiN. | TYP. i, | TYP.
R J -1 - - 155 - | - - 50 - 30
S J - = =150 -1 - - 45 - 28
E -1 -] - |35 - - - 45 - 26
! G - | 65] - |80 ~ | 45 —~ 40 - 55
NOTE NOTES NOTES
NOTE :
R: REFLECTIVE E: BLUE
S: TRANSFLECTIVE(Normol) G: NORMALLY BLACK
T, TRANSMISSIVE J: NORMALLY WHITE
AT =0 o=0"
I TEM SYMBOL | CONDITION | MiN. | TYP | MAX. | UNIT NOTE |
0T - 340 | 680
Response Time (rise) Tr 5% - 120 240 ms NOTE 2
50t¢ - 30 | 180
0T — 370 | 710
Response Time (fall} Tr 25T - 170 290 ms NOTE 2
50t - 80 | 170
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(NOTE 1)

Definjlion of Operation Voltage(Vop)

SELECTED WAVE

100% 1007

NON-SELECTED WAVE

SELECTED WaVE

a A MON-SELECTED WAVE
E Crbas [ m——— E Criex p=====—r-
i o
E q
v !
Yop AFPPLING VOLTAGE Yop APFLING WVOLTAGE
{positive type) {negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : [/N duty 1/a bias
(NOTE 2)
Definity { R T Tr.TE)
HON-SELECTED SELICTED NON-SELECTED WON—SELECTED SELECTED NON-SELECTED
CONDITION X CONDITON X CONDITIGN CONDITIGN CONDITION COMDITION
| |
i i 1 i
1 1
w i n i ;
4]« i 41 i !
= o { Z 1 b
= 2 1 B ) b
E i ﬁ 1 1
B i = H '
E i o : ;
: ! !
Tr T T i |
Rise time Fell i Rise tirne Fall time
{poaitive type)} (negative type}
*Conditions
Operaling Voliage : Vop
Viewing Angle (¢} : (0.0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
{NOTE 3}
Deseription of Measuring Equipment and Drivipng Wawveforms
TUNGETEN LAMF HEIGHTNESS CONET. . . -
I/N duty 1 o
(Rellectance}  SPOT METER | TEMP. Multiplex Driving { I/N duty 1/a bias )
(Transflectance) CHAMEBER |
(=1
- 2 A
P -\"‘\‘ 1 {1/a)Vop
/ ore l0‘ LED 3 {1/a)Vop
4 s 8
L . 1 BELECTED
L= W
\ 1/1r AVE
180" Sample Slage 1-2 /)%
\"--‘__ (1-2/a)Vop —I— —T(1/a)Vop
{1-2 /a}Vop J (1/a)¥op
TUNGSTEN LAMP
{Transmittance) 1/Ec}1 /N NON-SELECTED
{1/Ec}(1,/N} AVE
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=

0%

BRIGHTHEZS

200 Sy 3. 00
6:00
V
(NOTE 5) REAR
12: G0
R-1, Divection F-R Direclion %Egg Fch'}'g
3 @
FRONT
6:00
*For This Product
! 1 The Viewing Direclion ls & O'clock
So 81 > 82
= #:1+8:
*Conditions
Operating Veltage . Yop
Frame Frequency : 70Hz
(NOTE 6) Appling Waveform : 1/N duty 1/a bias

Contrast Ratio : larger than 2

Definition of Contrast Ratio (Cr)

SELECTED WAVE

ROR-SELECTED WAVE

BRIGHTHESS

Yop

{positive type)

EELECTED WAVE

cr
H

HON-BELECTED WAVE

VOLTAGE

Vop VOLTAGE

{negative type)

Contrast Ratio : Cr=A/B

*Conditions
Viewlng Angle : D

Frame Frequency :
sppling Waveform

70H=

/N duly 1/2 bias
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BLOCK DIAGRAM

DUQ~0u3
DLO~DLS LoaD AC Sigonl "
Cenerator
LOAB.CF’,M,W
1 FILM —f—= L JL
2 LOAD ———= { <7
3 CP e (SLEJ:G Dr)wers
4 DOFF—t= - pber
5 VD — - ol ~_—
FmosomsoF I H O E—N©
6 VS5 = MR AREIE 640 X 480 |
] = LCD PANNEL
8 DUO — Az f>
[q)]
! 13 = =
" DUS ——= — SEG Drivers
12 DLO —— (Lower)
2
15 DL3 ——p—= \
Bias Circuit
Generator
1 GND ———
2 NC —— .
P Ne e CCFL Back-Light
4 HY e
* AC Signal Setting
Az uz|ealus e | a7 | 08
HtofotmiH L L lL
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INTERNAL PIN CONNECTION

LCD
Pin No. | Symbaol Level Function
1 FLM H AL SCAN START-URP SIGNAL
2 LOAD H-L | DATA LATCH PULSE
3 CP H-L DATA SHIFT FULSE
2 DOFF H/L | DISPLAY OFF ("H=0ON,"L"=OFF)
S VoD - POWER SUPPLY FOR LOGIC (+5V)
6 VSS - SIGNAL GROUND (GND)
7 VEE - FOWER SUPFLY FOR LCD {—V)
8 DU
9 DUt
0 N H/L DISPLAY DATA (UPPER HALF)
11 DUS
12 DLO
13 DL1
" L2 H/L DISPLAY DATA (LOWER HALF)
15 DL3
CCFT
Pin No. | Symbal Level Function
1 GND - GROUND LINE (INVERTER)
2 NC - NON CONNECTION
! NC - NON CONNECTION
4 HY - HIGH VOLTAGE LINE {INVERTER)
LCD
Used connector : 53261—1590 (MOLEX}
Moting connector : 51021-1500 (MOLEX)
CCFT
Used connector @ MB3IM83—-04 (MITSUMI)

Mating connector

MBO—04—30—114P (MITSUMI)
ME0—04—30—134F (MITSUMI)
MB1M73—04 (MITSUMI)
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POWER SUPPLY

VDD l
C1 — +5V
POWER SUPPLY
(LOGIC)
VSS . ' i
TN/ R1
VEE —= VR T —22V
POWER SUPPLY
Ro (LCD)
—_——C?2 »
TRI+VR+RZ=10K~20KQ
2.C1,.C2 10UF
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TIMING CHARACTERISTICS

avDD=2 5~5.5V

(TEM SYMBOL | MIN. | TYE, I MAX. {UNIT
Shift Clock Period tep 152 - - ns
"CP" PULSE WIDTH tw 65 - - ns
CLOCK RISE, FALL THIME tr, t¢ - — o0 ns
DATA SETUP TIME tosu 50 - - ns
DATA HOLD TIME toHD 4G — - ns
"CP” —"LOAD™ FALL TIME tLsy 65 - - ns
LOAD" — "CP" FALL TIME tLe 65 - - ns
"FLMT SETUP TIME tserup | 100 - - ns
FLMT HOLD TIME tHole 100 — - ns
"LOAD"™ PULSE WIDTH twe 65 - - ns
— tGD v
iw N tw .
) tr
0. 8VDD o\avm%\ :léo.avoo 0.8vDDY
cp £ 0.2vDD 0.2vDD | M 4+ 0.2vDO 0.2v00 | ¢
tosu tpHD
0.8VDD 0.8Y00
D0~D3 0.2vDD 0.2V0D
tLsu - fie -
0.8V00 0.8VDD N
LOAD 0.2v0D K 0.2v0D
tr twe |t
tsetup 1t HOLD
0.8V00 0.8v0D
FLM
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TIMING TIMING

LOAD

|

CF

=
e

N ETED Gt LD G

:X 1837

W mvalld 2 X 28

e e

bz :)(' 24083 X maid K 12 X 18

:X 1838

Wimald ¥ 22 ¥ 26

X zew X

DL :X 240,638 ¥, Invaltd 13 X 17

:X 1633

Winan ¥ 23 X 27

e e

DL :X 200640 % tvord K 14 K 18

:X 1640

Wt X2+ X 28

:>< 2637 >C

oLy :X 240637 X el K 2411 H 2415

¥ 1637

W nvolls % 2021 N 2423

:>< 2537 ><:

bz ¥ zaness ) s X 2412 ¥ 2418

:X 1.838

W mvala ¥ zazz ¥ 2426

X 2637 X

SN NN a BN a TN alNe

BLt :X 240628 ¥ mvald X 2413 X 247

:>( 1.639

W tmald 2423 ¥ 427

e e

1.3 :X 2a08e0 ¥ mvand 3 2414 W 2418 X:

:X 1640

Womana W zaza X 7azb

S S N S S

e e

CP X 640/4 Fulses

oo | J!

DG~ :>< 1.1 ~640) >C

HO~3

L/

1.{1~540} ><:

LM — I

24001620} ><

141~640] bq

X

4801~ Gat} ><

241 {1--B40) »,

LOAD X 40 Pulses

i

.
J

B R
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VoD

Signal

VEE

POWER ON/OFF TIMING

0.8vD0 7{

WO

VSS D~50rms O~B0ms V5
/ % Signal
VES VES
. 20ms min. 0 min. .
Y N, / Y85
> VEE
20ms min. 0 min, .
/s Y DISP
VS VS5
FPOWER ON POWER QFF

The missing pixels may occur when the LCM is driven beyond
above power interface timing seguence.
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DISPLAY PATTERM

SEGMENT
1 2 k! 640
1 111z ] t3 1.640
2 211 2.2
3 31
UPPER
= I
2240 |[240.1 240,640
% 241 2411 241,640
L]
LOWER
480 4801 480, 640)
NGTE : 1.1 MEANS 15T COMMON 1ST SEGMENT DOT
SEGMENT
1.2 3 4 5 & 7 8 637 638639 640
1 ou3[ouz]out {ouofpu3fouzout [DUG] DY 3[BuZ[DUT [DUD
N pu3[puziput [puojiu3inuz|out [oudl
3
UPFER
=
2 240 ! [puzlouz]oo [oud] {ous[ouzfow [ouo
Z 241 |lows[oiz[on [ole {0L3[DL2foe [DLo
[
LOWER
480 DL DLZ OL1 DLO DL31DL2 DL1 !DLO
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