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PRODUCT SPECIFICATION

HDM240200

240x200 GRAPHICS
LCD DISPLAY MODULE

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

Q.A.:
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REV.:
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MECHANICAL

DATA

(1) Part Nome
(2) Module Size B8.0 (W)mm X 83.0 (H)ymm X MAX 9.5 (D)mm
(3) Dot Size 0.28 (Wmm x 0.28 (H)mm
(4) Dot Pitch 0.30 (Wmm x 0.30  (H)mm
(3) Number of Dois 240 (W) x 200  {A)Dots
(6) Duty 1/200
(7) LCD Display Mode STN: 2 Gray Moce [ Yeliow Mode 0O Blue Mode
FSTN: O Biock end White(Normal White /Positive Imege)
O Bieck and White(Normeal Black /Negative Imags)
Rear Polorizer: @ Tronsflective T Tronsmissive
(8) Viewing Dirsclion 28 Q'clock T 12 O'clock O Tclock
(9) Becklicght L
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ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
| TEM SYMBOL | MIN MAX UNIT COMMENT
Power Supply for Logic vOD-VvsS| O 7.0 Y
Power Supply for LC Drive VDD~ VEE 0 28.0 v
Input Voltage V| VSS vDD v
Static Electricity - - - - Note 1
Note 1 LCM should be grounded during heondling LCM.
{2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
PLRATING STORAGE
ITEM
MIN. MAX, MiN. MAX.
Ambient Temperaiure 0 50 -20 70
Humidity{Without Condensation) Note 1,3 Note 2,3

Note 1 Te = 50°C : 85%RH max
Tec > 50°C : Abscluis humidity must be lower

then the humidity of 83%RH ot 50°C
Note 2 Ta at —20°C will be < 48hrs, at 70°C will be < 120hrs

Note 3 Background color changes slightly depending on ambient temperature.

This phenomenon is reversible,
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CHARACTERISTICS

Ea
]
e
]
O
o
-

ITE M SYMBOL CONDITION PN, YR, MAX. UNIT
o 344 | 33V | A5 | v
LCD Driver e . L
Power Supply VOD-VO [1/13 Bies  25°C - 20.2 - v
Vi H ievai 0.7VED| VoD - v
Input Veoiiege
VIL L isvel - VIS 10.3vDD W
Supply Current for Logic DD VDD = 3.0V - - 10,0 | mA
|
Supply Current for LCD IEE VDD VG = 20.2V - - 5.0 mA
- VEL=T1CV(A
EL Power Supply Courrent L ‘- ‘;Dgf_;zc) _ ~ | 00 | ma
Al REV.:
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OPTICAL CHARACTERISTICS

AT Vor
ITEM Cr(Conirast Ratic) 8(Viewing Angle) #(Viewing Angle)
25T 25T 25%T
MODE MIN. TYR. MIN. TYP. MIN, TYP.
) A 4 8 - 50 - 40
note NOTES NOTES
AT  o=0" =0
ITEM SYMBOL | CONDITION MIN, | TYP. MAX. UNIT NOTE
Ot —_ —_ —
Response Time (rise) Tr 25%¢ — 130 260 ms NOTE 2
50t — | -1 =
0T — —_ —
Response Time (fall) Tf 25¢ — 220 240 ms NOTE 2
50T - = =
note:
S: TRANSFLECTIVE
A GRAY
Al REV.:
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*Conditions

{NOTE 1}
Definition of Operation Voltage{Vop)
SELECTED
| WAVE NON-SELECTED
n 100% \< WAVE
7]
&
=
£ CrMax X\‘
g
o
o=
Vop APPLING VOLTAGE
(NOTE 2)

Definition of Response Time(Tr,Ti)

NON-SELECTED SELECTED

NON-SELECTED

I CONDITION__ CONDITION . CONDITION *Conditions
' | 1 ! Operating Voltage: Vop
!. " Viewing Angle:0
21 I i 12 Frame Frequency: 7CHz
A q t .
=2 J | Appling Waveferm® 1/N duty 1/a bias
Iz
= {
= |
I
Tr ! A
' “Fall time
Ri ims a
(NOTE 3) Rise tim

Viewing Angle :0
Frame Frequency:?
Appling Waveform: 1

Description of Measuring Equipment and Driving Waveforms

0Hz
/N duty 1/a bias

TUNGSTEN LAMP  BRIGETNESS CONST.
(Reflectance) SPOT METER TEMP.
{Transflectance) | CHAMBER
A UD.\\ Multiplex Driving ( 1/N duty 1/a bias )
¥ 25 100 T
N 0] IE
_:__AT\ B i r i (l/a)\.‘op
AN i (1/a)vop
\ 180, Sample Stage g ll-
\__53/ L) [sECECTED
1 I/fT 3 l:.\E
TUNGSTEN LAMP (D /)Y [ - i
{(Transmittance) ( /2)vop B ‘\F (1/a)Vop
. E : ¥ [ L __\_ )V
{(1-2/a)Vop! L————! l(L/ JVep
| ‘ -(!/fr}(lf’\) i‘\{\,O_\E::rESELECTED{
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(NOTE 4)
Definition of Viewing Directiion

12:00

8. 00 B\BE@ 300

6:00

(NOTE 5)

Definition of Viewing Angle

R—L Direction F—R Direction *Conditions
8 Operating Voltage: Vop
¢ ¢ %; Frame Frequency: 70Hz

Appling Waveform: 1/N duty 1/a2 bias

E L, P —R
i 3: i.? "‘Enz
(NOTE &)
Definition of Contrast Ratio {Cr)
SELECTED
i WA’VE NON—SELECTED
! / WAVE
o 100% / *Conditions
E Viewing Angle : 0
é & Frame frequency: 7CHz
o Appling Waveform: 1/N duty 1/a bias
=
YVOLTAGE
Contrast Ratio: Cr=A/B
A .
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BLOCK DIAGRAM
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INTERNAL PIN CONNECTION

Pin No.| Symbzol Function Level
i VDD | Power Supply for Logic (+5V)
2 VSS Signci GND(OV)
!
2 FRAME Frame Siang H
& CLi Dispiay Date Loich Ciock Mo L
z CLz Dissloy Dotz Snift Clock Ho—= L
£ M Coniral Signel for AC Driving | H/L |
i
7 00 Display Deota /L
_ .
2 » Display Daic H/L
| 1™ . . : .‘,I I
9 oy vispley Daote AL
=
. . o 7 ;
o D3 Display Data =L
T DISPCFF Cisplay Off L
12 FGND Frame GND
13 VEE Power Supply for LLCD Driving
14 VO Power Supply for LCD ‘Driving
15 ELT Power Supply for EL B/L
16 EL2 Power Supply for £L B/L
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I
I
i VDD ;
| i BN o
EE Y — w9
I
i VSS i |
| N
N
{E EL BY EL
; VR=10K~20K
VEL : AC G0~120 V
400~600 Hz
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POWER

SUPPLY

VDD T
vQ "—:&K'-'Y
D—A T wDD
LCM CONVERTER s
VEE | — Vv
VSS * o
ARRY
£L 3/L vel
VR=10K~ 20K
VEL @ AC 90~12C V
£00~600 Hz.
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TIMING CHARACTERISTICS

ITEM SYMBOL | MIN. | TYP. | MAX. JUNIT
CLOCK FREQUENCY fep - - 6.5 | MHZ
CLOCK PULSE wibTH tw 63 - - ns
CLOCK RISE,FALL TIME te  t1 - - 20 ns
DATA SET UP TIME tosu it} - - ns
DATA HOLD TIME tOHD 30 - - ns
LOAD SET UP TIME tLsu 80 - - ns
LCAD — CLOCK TiME te 89 - - ns
"FRAME™ SET UP TIME tserur | 100 - - ns
"FRAME™ HOLD TIME {HoLD 100 - - ns
"LOAD" PULSE WIDTH twe 125 - - ns
~ fee -
B T B tw . iw
740.8v00 0.8VDE™ } .8VDD 0.8VDD"
ce # 0.2vDD 0.2V0D XR #  0.2v0D 0.2v00 |
tosu tomp
70.8v00 o.avoo;yxt’ }<
DO~03 3%.0.2V0D 0.2VODH# <
- fLsu —_ e ie -
/i‘ 0.8vDD o.avno’\
LOAD 0.2VDD l . 0.2VDD
‘!if twe tr
tseTue tHOLD |
'Lr{} avDD GBVDDJ'
FRAME A PN
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TIMING CHART OF INPUT SIGNALS
[ ___ [ ]

FLM

M — - 1
]
!

Row No. 199 200 % 2 3 4 5 197 198 199 200 1 2
i

LQAD —ﬂ ﬂ

I I

———
——
—_—
—
—_
_———
—
—
—
—
-—
—
—

—_——
—
_—

LOAD

S I
m
2
a
=
&3
®
.
]

o UL LA - LA

D3 2371 11 5] o 237 1
z 238] 2| 6110 238] 2
Do 240| & | 8112 2501 4
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RELATION OF INPUT DATA AND

OUTPUT LATCH DATA

|

FLM

M

. UUUUUU,

e,
J—

i
. i
INPUT DATA  [199|200( 1 3045 198l199l200[ 1 [ 2 |3 & | =
& h 1
(ROW) L N S S N T R U
S U U U U S U U U S S U
S W W T W W N W W T W W W
Voo \ \ A U A W R W W
Vo \ Voo R Y W W
R R S U T TR T
1 1
OUTPUT LATCH [198]|199]200 21312 |5 197[198/199(200{ 1 |2 13 |z
1 1
[ '

DATA

+ ONE ROW DATA INCLUDE 80 COLUMN DATA,
ONE COLUMN DATA INCLUDE 4 BIT DATA

HANTRONIX, INC. QA
10080 BUBB RD. IB
CUPERTINO, CA 95014

REV.:

1.0

HDM240200

SHEET 14 OF 16

DATE:

9/11/98




DISPLAY PATTERN

#0001 1D3D2ID1[DQID3 DoD3D2D1{DO
#0002 B35D2I|ID1[BCID3 DCOD3ID21DIDC
Cota Input:
Terninel Dots (Row) on Disploy
C3 det 1, dot 3 ..... dot 233, dot 237
o2 dot 2, dot 6 ..... dot 234, dot 238 i
D1 det 3, det 7 ... dot 235, dot 239 0
Cco dot &, dot 8 ..... dot 236, dot 240 O
QO
O
N
#is9 |[D3I02D1IDOID3 DOD3ID2ID1 DO
#F200 [D3DZID1 (DOD3 DOD3ID2ZID1IDO
Lol E_}Jk Q E‘ 0o~ Q.0 O
TS W™ W= D I3 B 6 B S
N NN
E NS
- 240 DOTS ~._
Al REV.:
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