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1. MECHANICAL DATA

(1) Product No.

(2) Module Size

(3} Dot Size

(4) Dot Pitch

(5) Number of Dots
(8) Duty

(7) LCD Disploy Mode

(8) Viewing Direction
(9) Backlight
(10) Weight

STN:
Rear Polarizer:

HDM3224NL-1

160.0 (W)mm x

0.33 {W)ymm x 0.33 (H)mm
0.36 (W)ymm x 0.36 (H)mm
320 (W) x 240 (H)Dots
1/240

Paper White(Positive Mode)
Transflective

6 or 12 O'clock

LED B/L{White)

199 g(Approx.)

109.0 (H)mm x MAX.11.0 (D)mm
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2.ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

VSS=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD~-VSS | -0.3 7.0 v
input Voltage Vi -0.3 | VOoD+0.3 v
Staotic Electricity - - - - Note 1
Note 1 LCM should be grounded during handling LCM.
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
OPERATION STORAGE
ITEM
MIN. MAX. MIN. MAX.
Ambient Temperoture =20 70 -30 80
Humidity{Without Condensation) Note 2,4 Note 3,4

Note 2 Te = 70°C : 75%RH max
To > 70°C : Absolute humidity must be lower
than the humidity of 75%RH at 70°C

Note 3 Ta at —30°C wili be < 48hrs, at BO'C will be < 120hrs

Note 4 Background color will change slightly depending on ambient temperature.

That phenomenon is reversible.
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3. ELECTRICAL CHARACTERISTICS

S3—1.ELECTRICAL CHARACTERISTICS

(VDD = 5.0Vt5%)
ITEM SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Power Supply _ _
for Logic VDD—GND 4.75 5.0 5.25 v
VIH H level 0.7v0D - VDD V'
input Voltage
VIL L level 0 - 0.3vDD
—20°C 25.2 255 25.8
oC 23.6 239 | 242
Recommended
LC Driving Voltage woD-vo [PutY=1/2401 250¢ | 228 | 231 | 234 |
50C 21.3 21.6 21.9
70°C 20.3 20.6 21.9
OSCILLATOR=10MHz
FLM = 99.27 Hz
Power Supply Current tggfvg:;‘-“ Vv
100 |pATTERN :CHECKER | — | 77 | 1168 | maA
O O OMN
HE OROM®NO
Surface (Dots All On) - 133 - .
Luminance L cd/m
(Dots Al Off) - 231 | -
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3—2.ELECTRICAL CHARACTERISTICS OF BACKLIGHT

Used LED Rating Termnp.=25C
ITEM SYMBOL MIN, TYP. MAX. | UNIT REMARK
Peak forward current Ip - - 240 mA -
Maximum reverse voltoge VR - - 5 v -
Applied forward current I AK - 150 160 maA ot Vak = S0 v
Applied forword voltage Vak - 50 - ot lak = 150 mA
LED power consumption Pr - 0.75 - w -
at Vak = 150 mA
LED life time Lo - 16000 - hrs (1)
(*1) LED life time is defined os follows : The finol brightness is ot 50% of original brightness .

1AK

f 18 ff T

#

—a A +
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4. OPTICAL CHARACTERISTICS

AT Voe
ITEM Cr{Contreat Ratie) la(\rminq Angle) [s(Viewing Angle)
~20T ot 25t 50t 70T 25¢ 25t
MODE MIN TYR. | MINC| TYP.[ MING| TYR. | MiNG| TYR. | MinG| TR | MmN ] TR | miNL] TR,
H T 1(25)|(4.0)|(3.5)|(5.0)|(4.0)|(5.5)|(3.0)|(4.5)|(20i(3.0)| - |(67)] - liz32
NOTE NOTE 6 NOTE S
NOTE :
H : TRANSFLECTIVE
Y : PAPER WHITE
AT 9=0" 8=0'
ITEM SYMBOL | CONDITION | MIN. | TYP. | Max. | unIT |  NOTE
~20T | 3200 | 4000 | 6000
ot 240 | 300 | 450
Response Time (rise) Tr 25%¢ 100 [ 120 180 ms NOTE 2
50t |65 | 80 120
70T 45 60 90
-20Tt | 1600 | 2000 | 3000
ot 350 | 450 | 670
Response Time (fall) Tf 25T 110 140 210 ms NOTE 2
s0t |45 | 60 90
70t |40 | 50 75
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(FIG 1)
¥i Vi
SELECTED WAVE SELECTED WAYVE
100% 100%
NON-SELECTED WAVE
\ ﬂ / MON-SELECTED WAVE
E Criax E Crilax
- g
Yop APPLING VOLTAGE vop APPLING VOLTAGE
(posmitive type) (negative type)
*Conditiona
Viewing Angle : D
Frame Frequency : 70Hz
Appling Waveform : I/N duty 1/a bias
{FIC 2)
Definition of Response Time(Tr.Tf)
NON-SELECTED SELECTED NON-SELECTED WON—SELECTED SELECTED NON-SELECTED
CONDITION | CONIATION | CONDITION CONDITION CONDITICN CONDITION
L-g?% /
E s ¥ aF
£ e |k -
2 g
g K g é*
Tr T i Tr I T
Rize tima Fall titna Rise tlmse Fall time
{ponitive Lype) {negative type)
*Conditions
Operating Voltage : Vop
Viewing Angle (#.#) : (0,0}
Frame Frequency : 70Hz
Appling Waveform : [/N duty t/a bias
(FIG 3)
h.f
&f;?ml';” gg(l]?r!‘r:" $::§r Multiplex Driving { [/N duty 1/ bias }
{Transfiectance) CHAMBER [ | |
U\ ’
T {1/e)vop
25 ]iu / L0 a {1/a)¥op
N e = SELECTED
\ \/1r WAVE
1 —
180" Sample Stage - |
\_ﬂ (1-2/a)Vop | —T (1/a}Vop
{1-2/a)Vop | (1/a}Vap
TUNGSTEN LAMP
('l‘rlnarlﬂl.l.ance) (I/fr)(l/N) NON-SELECTED
WAVE
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(FIC 4)

Definiti ! Viewing Directi

12:00

8: 00
(FIG 5) v
Definiti [ Viewi ]
R-L Direction P-R Dirwction
)
L] L] Py
i P —R

REAR
12:00
LEFT RIGHT
9: 00 300
FRONT
6:00
v

*For This Product
The Viewing Direction Is

So h > B2
‘: ‘|+‘:
*Conditions

Operating Voltage : Yop
Frame Frequency : 70Hz
Appling Wavelorm

t 1/N duty 1/a bins
Contraszt Ratlo : larger than 2

8 O'clock

3ELECTED WAVE

NON-SELECTED WAVE

B
:
vop VOLTAGE vop VOLTAGE
(positlve type) (negative type)
Contrast Ratio : Cr=A/B
*Conditlona
Viewing Angle : 0
Frame Frequency : 70Hz
Appling Waveform : 1/N duty 1/a bias
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o.BLOCK DIAGRAM
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6. INTERNAL PIN CONNECTION

CN1: Pitch 1.25mm

Pin No.|Symbol Function

1 VSS | Ground
2 DD | Power supply for Logic

Negative voltage power supply
3 V0 (Tuned from VDD—VEE)
4 A0 |Data type select

WR | 8080 Family : Write signal

> (R/W) | 6800 Family : R/W signal
6 ROIE) 8080 Fomily : Read signal

6800 Family : Enable clock
7 DBO
S S | 3—State 1/0 data bus
14 | DB7
15 ¢S | Chip select

This active Low input performs hardware
16 ] RES | eset on the SED 1335F

Supply voltage for LCD panel (—23V)
17| VEE (Generated from internal DC/DC converter)
8 | s O FOR 8080 Fon.nily MPU ,

1" for 6080 family MPU

19
S | NC. [No connection
22

MATING CONNECTOR: AVX/ELCO 00-6207-3419-22-000

CN2 : JAE./IL-G-4S-S3C2

Pin No.|Symbol| Level Function
1 HV - Power supply for CCFT
2 NC - -
3 NC - -
4 | GND | - Ground line (from inverter)

MATING CONNECTOR: J.A.E./IL—G—4P—S3T2—E

or JAE. /IL-G-4P-S3L2-E
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7.POWER SUPPLY

+3V
POWER SUPPLY
(LOGIC

L CM
VDD
VSS
PCB o
v - VR "+
Re
VEE >
190mA
_LED 1
BACKLIGHT T

T.RT+VR+R2=10K~20KQ

e

-24V
POWER SUPPLY
(LCD DRIVING)

46V~34V
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8. TIMING CHARACTERISTICS

8—1.READ/WRITE CHARACTERISTICS(8080 FAMILY MPU)

VDD=5.0vt5%
ITEM ITEM SYMBOL | MIN. | TYP. | MAX. [UNIT
AO.TE ADDRESS HOLD TIME taHs 10 - - ns
ADORESS SETUP TIME t aws 0 - - ns
_ YSTEM CY - - ns
WRRD SYSTEM CYCLE TIME teves 1
STROBE PULSE WIDTH toe 120 - - ns
DATA HOLD TIME tous 5 - - ns
DATA SETUP TIME tosa 120 | - - ns
0O to D7 —
RD ACCESS TIME taccs - - 50 ns
QUTPUT DISABLE TIME tons 10 - 50 | ns
tan
An |
VIH
AD.CS ViL
tawa teve
tee
WR.RD ViR
k VIL WL)/
| loss tons,
DO~07 *\m VI
(WRITE} vIL vIL
taccs tous
DO~D7 VOH
(READ) VOL
A REV.:
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8—-2.READ/WRITE CHARACTERISTICS(6800 FAMILY MPU)

VOD=5.0V+5%
ITEM ITEM SYMBOL | MIN. | TYP. | MAX. [UNIT
ADDRESS HOLD TIME tAHE - - ns
A0, CS.WR | ADDRESS SETUP TIME tawe - - ns
SYSTEM CYCLE TIME tcres 1 - - ns
DATA HOLD TIME tons G - - ns
DATA SETUP TIME toss 100 - - ns
DO to D7
ACCESS TIME tacce - - B85 ns
CUTPUT DISABLE TIME toms 10 - 50 ns
RD ENABLE PULSE WIDTH tRow 120 - 50 ns
\ Leves .
RD ViH o 3\
VL VL S
tA\lﬁ tE'll
o L7
R Ao X
tane
><sz !
A0,CS kML )><
- D6 _toua
DO~D7 VIH VIR
(WRITE) vIL VIL ¥
DO~D7
(READ)
AL REV.:
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8—3.POWER ON/OFF TIMING

423v A T T T T T 4,23y
VDD | 0~50ms o 0~50ms

V53 VS5

- AT N

V53

V35

POWER ON P FF

The missing pixels may occur when the LCM is driven beyond obove
power interface timing sequence.
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8—4.DISPLAY PATTERN

#001

D3|D2iD1 i DO|D3

DO|D3|D2

D1|DO /

#002 D3|D2(D1 | DO|D3

DQ|D3

D2

D1|DO

Data Input:

Dots (Row) on Display

Terninal _: ___ _Dota (Row) on Display
DO dot 4, dot 8 ..... dot 318, dot 320
D1 dot 3, dot 7 ..... dot 315, dot 319 "
D2 dot 2, dot 6 ..... dot 314, dot 318 0
D3 dot 1, dot & ..... dot 313, dot 317 o
=t
o
4239 |D3|D2|D1[DO|D3 po|p3|pz|Dp1{po
gea0 |P3|P2[D1 |Do|D3 Do|D3|D2|D1 DO \
- N ® ¥ 0
T d 9 ©v o A S
m oM meam
T 0 ¢ U U
e 320 dots ~
AL REV.:
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOCTE
High Temp. 70°C Appecrance
1 Storage 120HR without defect
Low Temp. 20" Appearance
2 Steroge 20°C | 120HR without defect
High Temp. & a0'c A
! : ppearance
Sl S ege™ 90%RH | 120HR without defect
Thermal ~20°C, 30min —~25C,5min | Aosearance 5
4 Shock —70°C, 30min—25°C,5min wﬂ?\out defect cycles
(1cycle)
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NOTE:

* SAFETY
1.If the LCD ponel breaks, be coreful not to get the liquid crystal to touch
your skin.
2.1t the liquid crystal touches your skin or clothes, pleose wash it off
immediotely by using sogp ond water.

s HANDLING
1.Avoid static electricity which can damoge the CMOS LSl
2.0o not remove the panel or frame from the module.
3.The polorizing plate of the disploy is very frogile. So, please handle
it very corefully.
4.Dc not wipe the polarizing plate with a dry cloth, as it moy eaosily
scrotch the surface of plote.
5.Do not use ketonics solvent & Aromaotic solvent, use with a soft cloth
soaked with o cleaning nophtha sclvent.

* STORAGE
1.Store the ponel or module in o dark place where the temperature
is 25°Cx5°C and the humidity is below 65% RH.
2.0c not place the module neor organics solvents or corrosive gases.
3.0o not crush, shake, or jolt the module.

¢ TERMS OF WARRANT
1.Acceptaonce inspection period
The period is within one month ofter the arrival of contracted commodity
at the buyer's factory site.
2.Applicoble worrant period
The period is within twelve months since the date of shipping out
under normal using ond storage conditions,
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CN1: Pitch 1.25mm 3 =2
Pin No.[Symbol Function 1S
1 Vss Ground P2
2 | VD Power supply for Logic
3 Vo Negative voltage power supply
4 A0 Data type select . 0.3+0.05
5 WR 8080 Family : Write signal
R/W) 6800 Family : R/W signal r]_.,_"_ _
5 | g 8080 Family : Read signal J L T
6800 Family : Enable clock qd 3 9 GENERAL TOLERANCE LIST
7 | DBO N = Notes : DIMENSION TOLERANCE
S S 3-State 1/0 data b N ] N L=6 £0.25 (mm)
5 o e |/0 data bus kE 1.Resolution : 320 x 240 Dots s =1 =5 1103 Maaw
15 | €S Chip select A\ 2.Backlight : LED (White 18 <L =50 |+0.4 (mm
____o 9 (White) m<remslaes o] HANTRONIX
% | Res This active Low input performs hardware 3Frame : RO Ao.wBBS 55 < L 106 (mm)
o - awa o_” sﬂmmﬂc&% _ WzVNH JAE ML-G-45-532 = ANGLE £1°  (DEG) | APPROVE Ho% o__.._o: MM.“M.MM THIRD ANGLE P.
upply voltage for panel " n CHECK ouis Lee .12,
— - Pin No.|Symbol| Level Function A oesioN | ¢ B AN | 92.12.01 @m
18 | SEL 0' FOR 8080 Family MPU', 1 A - Power supply for LED
P for 6080 family MPU T T o ~ A DRAWN | C. B. LAN | 92.12.01 [SCALE | UNIT
19 y. NAME DATE 1/1 | mm
. M NC - -
s | N No connection A Modified BAL 921221 C.5 Lan DWG NO. HDM3224NL:1
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