PRODUCT SPECIFICATION

HDM6448-6

640 x 480 GRAPHICS
LCD DISPLAY MODULE
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MECHANICAL DATA

(1) Product No.

{2) Module Size

(3} Led Viewing Area
(4) Dot Size

(5) Dot Pitch

(8) Number of Dots

(8) Duty

{9) LCD Display Mode

Rear Polarizer:

(10) Viewing Direction
(11) Backlight

(12) Controller

(13} DC/DC Ceonverter
(14) Weight

FSTN:

167.7 (Wymm x 122.8 (H)mm x 5.3 typ {(D)mm
1256 (W)mm x 95.2 (H)mm

017 (Wymm x 0.17 (H)mm

0.19  (Wimm x 0.19 {(H)mm

640 (W)  x 480 (H)Dots

1/240

Black and White{Normally White /Positive iImage)
Transflective(High Transparency)

6 O'clock

CCFT

Excluded

Excluded

150 g(epprox.)
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ABSOLUTE MAXIMUM RATINGS

{1) ELECTRICAL ABSOLUTE RATINGS

VS55=0C V Standard

[ TEM SYMBOL MIN MAX UNIT COMMENT
ﬁSupply Voltoge {Logic) vDO-VSS] 0 8.0 v To = 25C
Supply Voltage (LCD Drive) VEE-VSS 0 30.0 v Ta = 25C
Input Voltage VIN 0 YD Y Ta = 25°C
Static Electricity - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPLRATION STORAGE
M MIN. MAX. MIN. MAX,
Ambient Temperature —-20 70 - 30 80
Humidity (Without
Condensation) Note 2,4 Note 3.4 :
. Viorotion(l\lot;m‘S) — 49m /5" (3G) -

73%REH max

LCM should be grounded during handling LCM.

Absclute humidity must be lower
than the humidity of 75%RH at 70°C

That phenomenon is reversible.

Note 1

Note 2 Ta = 70°C ;
Ta » 70°C

Note 3

Note 4

Note 5

Ta at ~30°C will be < 48 hrs, at 30°C wil be < 120 hrs

Background coler will chonge slightly depending on ambient lempercture,

Frequency (Hz)

10~55~10/1 min

Vibration Width

1.5 m/m

Vibration Direction

X/Y /7

Vibratiorn Time

15 min/cycle X 3 directions

Q.A.

REV.:
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BLECTRICAL CHARACTERISTICS

[ TEM SYMBOL CONDITION MIN, TYP. MAX. UNLT
Power Supply for Logic [VDD-VSS Ta = 25C 3.0 3.3 5.5 %
VIL L level 0 - 0.2vDD N
Input Voltage
VIH H level 0.8vDD - VoD vV
Ta=-20°C[ 21.9 22.3 | 22.7
Ta=0"C| 21.0 21.4 21.9
Recommand LCD VDD=3.3V .
Madule Driving Voltage VEE-VSS Bias=1/11.3 To=25C 201 20.5 20.9 v
Ta=50C| 18.6 | 19.0 19.4
Ta=657C| 17.3 17.7 18.1
VDD =3.3V
iDD VDD—-VEE=20.5V - 0.7 3.0
Power Supply Current FLM=70Hz
for LCM Pattern mA
HCOEJd _
IEE ORCS 6.7 15.0
mom0
Open Voltage VopEN Lamp Current — 440 - Vrms
= 5 mArms
CerT Frequency
Lamp Voltage Vi = 55 KHz - 330 - Vrms
HANTRONIX, INC. | ¥ REV: SHEET 4 OF 15
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OPTICAL CHARACTERISTICS

AT Yop
Cr(Contrast Ratio) &(Viewing Angle)p(Viewing Angle)
TEM oc 25C 20°C 25°C 25°C
MODE MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP. MIN. TYP.
H J - 6.5 - 6.0 - 50 | - 37 - 46
NOTE NOTE 6 NOTE 5
NOTE
H : TRANSFLECTIVE(HIGH TRANSPARENCY)
J: NORMALLY WHITE
AT ¢=0" &=0"
ITEM SYMBOL | CONDITION | MIN, TYP. MAX. | UNIT NOTE
-20% - 1700 | 2600
oc - 370 560
Response Time (rise) Tr 25% - 200 | 300 ms Fig.2
50t - a0 150
65T - 80 120
—-20%T - 900 | 1400
oxr - 350 530
Response Time (fatt) Tr 25%¢ - 150 230 ms Fig.2
50t - 80 120
65T - 70 110
HANTRONIX, INC. | & REV: SHEET 5 OF 15
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(Fig.1)

efiniti of Operatio

Volt ¥
SELECTED WAVE

SELECTED WAVE

!
100% 100% F----
NON-SELECTED WAYE
E g NON-SELECTED WAVE
& CrMax f--=--=————= & CrMay -
£ &
g g
& g
¥op APPLING YOLTAGE vop APPLING YOLTAGE
{positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 7OHz
Appling Waveform : I/N duly 1/a bias
(Fig.2)
Definition of Respo T
NON-SELECTED SELECTED NON-3RLECTED NON-SRLECTED SELECTED NON-SELECTED
CONDITION N CONDITION CONDITION CONDITION CONDITIGN | CONDITION
[ | |
1 i i i
H H i
2 o || ! :
| e & H i i
E |8 £ B : !
ol B i ' |
B B i 1 :
: : : !
Tr Tf Tr i
Rise time Fall time Rize Lime Fall time
(positive type) {negative type}
*Conditions
Gperating Veltege : Vop
Viewing Angle (@) : (0,0)
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
(Fig.3)
ipti eas nd
TUNGSTEN L&MF BRIGHTNESS CONST. . - .
(Reflectance) SPOT METER TEMP. Multiplex Driving { I/N duty i/a bias }
(Transflectance) CHAMBER i
(28
|- g i
. - —T(1/a)V
PN AN - (1/a)Vop
/ 25 o ol (1/a)Vop
/ 2
_________ S szﬁ?u
\ 1/tr l
1 —
N, 180 Sample Stage {1-2/a)Vop 1
pSY =T (1/a)Vep
(1-2/a)¥op J (1/2)vep
TUNGSTEN LAMP
{Transmittance} 1/tr)(1/N) |NON-SELECTED
Q.A. REV.:
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(Fig.4)
Deiniti { Viewing Di .
12: 00
8: 00 3: 00
8:00
Fig.5
(Figs) % REAR
of Vie 12:00
irecti "R Directi LEFT RIGHT
R—~L Direction F—-R Direction
P 9:00 3:00
# L4 Py
FRONT
6:00
*For This Product '
e S— Fi R The Viewing Directicn Is 6 O'clock
So 81 > 82
ﬂ‘: 81 +62
*Condilions
Operating Voltage : Vop
Frame Frequency : 70Hz
(Fig.6} Appling Waveform : 1/N duty 1/a bias
= i Contrast Ratic | larger than 2
De i Ratio
SELECTED WAVE SELECTED WAVE
100% NON-SELECTED WavE
@ “ NON-SELECTED WAVE
| g
E =
£ 5
& o B :
1
Vop VOLTAGE Yop VOLTAGE
{posilive type) (negative type}
Contrast Ratio : Cr=A/B
*Conditions
Viewing Angle : ©
Freme Frequency : TOHz
Appling Waveform : 1/N duly l/a bias

Q.A.
JB
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BLOCK DIAGRAM

DUO~UD3
et — AC Siganl .,
Generator
CP1,CP2 M.DISF
TS — -
2 CP1 —— {L JL S
3 0P — | - SEG Drivers
4 DISP —|— L (Uppen)
5 VDD ——t—= ol ~_=
S.CP1,M, TSP u o
gvgg - . HHEVER 640 X 480
VEE —f—m — —
N = NJLCD PANNEL
::>E% j>
2 3 =
1M bUS ——F—= SEG Drivers
12 VSS —1—= (Lower)
153 DLO ———= N
2
16 DL3 —F—=
Bias Circuit
Generator
1 GND —f—=
2 NC —F— CCFT Back—Light
S HY -

x AC Signal Setting

JT 1 J2 [ J3 [ J4 | J5 | U6 | J7 | JB
L H L L H L L L
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INTERNAL PIN CONNECTION

LCD
Pin No. | Symbol Level Function
1 ) H/L SCAN START-UP SIGNAL
2 CP H=>L | INPUT DATA LATCH SIGNAL
3 CP2 H-=L | DATA INPUT CLOCK SIGNAL
4 DiSP H/L | DISPLAY OFF ("H"=0N,"L"=0FF)
5 VDD = POWER SUPPLY FOR LOGIC (+)
6 VSS - SIGNAL GROUND (GND)
7 VEE — POWER SUPPLY FOR LCD (+)
3 DUl
9 bu1
o 0U2 H/L DISPLAY DATA (UPPER HALF)
11 DU3
12 VSS - SIGNAL GROUND (GND}
13 DLO
14 pL
- Lo H/L DISPLAY DATA (LOWER HALF)
16 DL3
CCFT
Fin No. | Symbo Level Function
1 GND - GROUND LINE (INVERTER)
2 NC - NC CONNECTION
3 HY — | HIGH VOLTAGE LINE (INVERTER)
LCD

Used connector @ FH12A—165-0.55H (HIROSE)
Mating cable : FFC or FPC (Pitch 0.5mm.18 pins,Conact Partion
Thickness 0.3mm)

CCFT
Used connector : BHR—03VS—1 (JST)

Mating connector : SM02(80)B-BHS-1

HANTRONIX, INC.
10080 BUBB RD.

CUPERTINO, CA 95014
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POWER SUPPLY

VDD

+3.3V ——

VoS

+13V

VEE

o l

3

CCFL
Back—Light
1

T
auT2 4

3

CCFL
inverter

RECOMMENDED INVERTER :

S

GND

1

+10.4V

2

GND

CXA—L10L (TDK)
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TIMING CHARACTERISTICS

8—1.INTERFACE TIMING

@vDD=2.5~32.5V

[ TEM SYMBOL 1 MIN. | TYP. | MAX. TUNIT
Shift Ciock Period tep 123 - - ns
"CP2” PULSE WIDTH tw 51 — - "ns
CLOCK RISE, FALL TIME te  br — — 50 ns
DATA SETUP TIME tosu 30 — — ns
DATA HOLD TIME 1oHD 50 -~ - ns
"CP2"— "CP1" FALL TIME tLsu 51 - - ns
"CP1"— "CP2" FALL TIME tLe 31 — — ns
"S" SETUP TIME tsetue | 100 - — ns
ST HOLD TIME t HOLD 100 - - ns
"CP1" PULSE WIDTH twe 65 — — ns
el th [
tw o tw o
tf ’{r
AL
0.8v0D 0.8VDDY IO.BVDD 0.8vO0Y
Cp2 -£  0.2vDD 0.2VDD \1 £  0.2vDD 0.2vVh0 | X
tosu t DHD
UupG~UD3 0.8vDD 0.8v0D
(LDO~LD3) 0.2vDD 0.2v0D
fLsu - tLe -
_ N
0.9v00 0.8vDD 0.8VDD| 0.2V00
CP1 : <O
] twe it
~ tseTue t HOLD
0.8vVDD O,SVDDJ\
g —
AL REV.:
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POWER ON/OFF TIMING

0.8vDD 0.8VDD
VoD | -| VoD

Weg | - O~50ms O~50ms vSS
N
Signol Aé\\ \ / //%/). Signal
VS5 V335
,20ms min, 0 min.
VEE / \ VEE
V35 V5SS
, 20ms min. £ min. o
DISP / N DISP
VSS VS3
POWER_ON POWER OFF

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

SEGMENT
1 2 3 640
1 i1l +2]11.3 1.640
2 21 | 22
3 3.
UPPER
=
g 240 2401 240,640
2241 |[2411 241,640
[
LOWER
480 4201 | i450.340
1.1 MEANS 15T COMMON 1ST SEGMENT DOT
FIRST DATA SEGMENT
1 2 3 4 5 6 7 8 637 638 639 640
1 up3Jubzfuoi fubojup3jup2[upt [UDo (uD3|unzZ[upt Jubg
2 up3lup2lupt jubojub3junz|upt |LUDO
3 UD3JDZ|UDT |uDG
UPPER
5
= 240 | [uD3[udz[ub1]upo up3Juozupiiuco
g 241 LD3|L02|LD1 [LDo LD3|Lp2[LD1 [Lbo
2
LOWER
480 |[LD3]LD2]LD1 [LDO] [Lo3]Lo2] b1 [Lba
AL REV.:
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RELIABILITY TREST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Storage 70°C | 120HR without defect
Low Temp. o5 Appeorance
2 Storage 2°C | 120HR without defect
High Temp. & 40°C A
! , ppearance
> e ™ 9o%RH | 120HR without defect
Thermal —20°C,50min—25"C.5min Appearance 5
4 Shock —=60°C, 30min—25'C.5min | without defect cycles
(1cycie)
HANTRONIX, INC. | %" REV: SHEET 14 OF 15
10080 BUBE RD. B 10 HDM6448-6 -
CUPERTINO, CA 95014 6/15/99




LELLELY MLy

YAuY ONINN340 13239

OO v-Y

%&1/

IO GIH TORE e

(/

¥ OFRL

13238

ROLEDd VIR 1228

BOMU0-2) ¥IUY A¥ISKD 0 ALINDNSO(S

QOFISH g UolIBAR-L IINVYIIQL(Z
BOFICE § ¥ Yonsenp—x J0NyHI0L{L
4

. I AU S

i

BECW TR H DI SR TR BT
24 (2°C6X9°GZL) vIdY ONMIA 0DT iR WDBYEZ YINY ININNIO
73738 wvIHY ONMIAIA dD1 ‘it (ZG6XO°GZ 1) V3IHY ONHIA QI TWNTERM LW v
319YILVANOD HO (ISOMIH) HSSO-591-¥ZIHA | HOLIINNOD FDVIHILNI @
IBYIYANOD HO [LST) E—SAS0—8HE * HOLI3INNCD L3 (D ¢
WG 0F 0340345 ON 3ANYHIT0L 2
S100 0By X QP9 NOILNICS3IH 1

* S310N

— L~ 7 ¢

=

SHEET 15 OF 15

DATE:

6/15/99

7
m SLOFLES uﬂﬂﬂx 6
2
g ROILYWE0J30 20 ZNYROTTY 3HL 030N19%3 0
FOFLEREDIS T M
Es-]
53 DIEES z s M
Al m
—_—
||||||||||||||||||||| Wittt | I =
) 1 L
T : o6
] 1 m n
1 1 u =]
¥ L} (=1 mli
E 1 n W
t 1 = =t
r ' -
1 1 m
1 ) [y o
1 L] ol -
m 1 ' @ o —
r _ : 4 |z
1
1133 _ s10Q 08¥X0v 9| i (@
iy S 1 - - 1 5E m
g WT 8 " ’ — “ A— 3
= iy . o 4
g 3§ [ TR Bl X -l o ' s #
-k Sy " / 8 : & m
‘ ! e ! Vidv FIION S SR
=l F " : ¢ <
i ] Q
= - : AT VAN o
) ' Y34V AaY 001 T ' e = <
= v QL LEXGS 1L N L. . m_
= e T ————p— R s < £ (@) D IYe)
L e ——— (o))
ﬁ - B I /a m 14 A
2 P X035
i Z>5 o
oo qroFz iu-z : Om >
&2 oI G e oy TTa-z ¥ o =
e TOTTGIEFFG 0E Ty3aY SHWNIE dnmmuﬂ.uuxmunh!«.!- TOFFIe~-T m % x
EE J A w %
COFIICRITHE SCE T
)
)




