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1. MECHANICAL DATA

(') Part Nome

(2} Module Size 1871 (W)mm X 109.0 (H)mm X MaAX 12.0 (D)mm
{3) Dot Size 0.33 (Wymm x 0.33  (H)mm

(4} Dot Pitch 0.36  {(Wymm = 0.38 (H)mm

{5) Number of Dois 320 (W) x 240  (K)Dots

(€) Duty 1/240

(7) LCD Display Made STN: © Gray Mods T Yelow Mode I Blue Mode

FSTN: O Btock ond ¥nite(Normal White/Fositive Imege)
03 Black and White{Normal Biack/Negative Image
Rear FPolarizer: O Tronsflactive O Transmissive

Y Viawing Direction 03 ‘elock ‘clock  O____D'elock
ay v o 238 O'clocl M1z ¢ Lk O 0zl
S] Hecammenda¢ rL inverisr {E} g2, SXA-LICL or -4 -
(8 R : FL ‘ TOK CORP, CTXA—-LI0 CRA-LIQL-F
{10) Backilght CCFY
(11) welght 240 ¢ (With Touch Ponel)
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HANTRONIX, INC. | ° SHEET 2 OF 19

10080 BUBB RD. JB 1.0 HDM3224TS-1 DATE:

CUPERTINO, CA 95014

12/12/97




2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS
VSS=0V STANDARD

ITEM SYMBOL | MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS| —0.3 7.0 V
Power Supply for LCM VDD—VEE 0 30.0 vV
Input Voltage | Wi ~0.3 | vDD vV
CCFL Driving Voltage VFL 0 500 Vrms
CCFL input Current IFL - 7.0 [mArms
Static Electricity - - - - Note 1

Note 1 LCM should be grounded during nananng LCM.

(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

\TEM OPERATING STORAGE
MIN. MAX. MIN. MAX,
Ambient Temperature +20 70 -30 80

Humidity{Without

Condensation) Note 1,3 Note 2,3

NMote 1 Ta = 70°C : 75%RH max

Ta > 70°C : Absolute humiidity must be lower
than the humidity of 75%RH at 70°C

Note 2 Ta at —30°C wil be < 48hrs, at B0'C will be < 120brs

Note 3 Background color changes slightly depending on ambient temperature.

This phenomenon is reversible.
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3. ELECTRICAL CHARACTERISTICS

(VDD = 5V+5%)
ITEM SYMBOL CONDITION MIN, TYP. | MAX, UNIT
Power Supply _ _
for Logic VDD—-VSS 4.75 50 5.25 v
—-20°C - 24.5 | 25.4
Recommended R
LC Driving Voltage 0c _ 23.1 24 v
VOD-VO i TS 21.7 | 22.4 | 23.2
50°C 20.7 21.2 —
70°C | 205 | 21.3 —
VIH H level 0.8vDD - vDD
Input Veltage
ViL L level g - 0.2vDD
FLM = 70 Hz
IDD VDD = 5.0 V - 7.7 - maA
VEE = —-240 V
Power Supply Current VDD—-VO = 22.4 V
PATTERN 39 _
EE owm o@D A T ' mA
wmO0O”n OB 3
Open Voltage Vopen - 420 - Vrms
Lomp Valtage Vi Lamp ‘Current - 260 - Vrms
E,E;lﬁ Brightness B ;reiu';“nf;ns - |2s000| - |cd/m?
X = 35 KHz - 0.34 -
Color Degree -
Y - 0.367 -
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4.0PTICAL CHARACTERISTICS

AT Vor
ITEM Cr(Contrast Ratio) 8(Viewing Angle) ¢(Viewing Angle)
25T 25T 25¢
WMODE MIK. TP MIN, TYP. MIN, TYpP.
A - . - _ _ _
R C - - - - - -
J - - - _ - _
A — —_— —_— — — —
S G - - - - - -
J - - _ - _ _
EF 4.0 6.0 35 65 20 30
! GH 5.0 7.0 40 70 25 35
note NOTEB NOTES
AT =0 &=0"
ITEM SYMBOL .CONDITIDN IN, TYP. MAX, LNIT NOTE
-20%¢ - 100G | 2000
ot - 820 1640
Response Time {(rise) Tr ms NQTE 2
25¢ - 200 400
50t - 160 320
70T - 80 180
—-20% - 500 1000
ot - 360 720
Response Time {fall) Tt ms NOTE 2
25¢ - 210 420
50¢ - 70 140
70¢ - 50 100
note:
R: REFLECTIVE C: YELLOW
S: TRANSFLECTIVE E.F: BLUE
T, TRANSMISSIVE G,H: NORMALLY BLACK
A GRAY Jio NORMALLY WHITE
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o0.BLOCK DIAGRAM

]
- U1 807
[ .
0 ou2 [B 320X240 LCD
[
o ous [
B b bd
M
| || AC SIGNAL | U4 — US ue U7
GENFRATOR ~ s TS WS
!,,jJGLCL,t- CCFT BACKLIGHT
GENERATOR
LS I < L PJ
W e ) =} au o |
ggg%g g g * &¢
5
* AC SIGNAL SETTING
JITJ2 133184 |1 d5 108 107108
LIH|{H]|]L}{LFILJLEFL
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6. INTERNAL PIN CONNECTION

E[PIN No.| SvmBOL | LeveL | FUNCTION
1 o
2 D1 _ ~
; - H/L | DISPLAY DATA
4 03
5 DISPOFF | H/L | H:ON/L OFF
8 FRAME H FIRST LINE MARKER
7 NC - NO CONNECTION
L g LOAD H/L | DATA LATCH
g crP A/l | DATA SHIFT _m.
10 VDD — | POWER SUPPLY FCR LOGIC
1 Y3S - o
13 | vEE ~ | POWER SUPPLY FCR LC
L1z | wo ~ | OPERATING VOLTAGE LC DRIVAG
14 FGND ~ | FRONT PANEL GROUND
FL CONNECTOR :  U.AE./IL~G—45-S3C2
PN NO.| SYMBSOL | LEVEL FUNCTION 1
1 VL - | FOWER SUPPLY FOR CCFL DRIVE
2 NG - .
3 NG ~ -
4 VL ~ | POWER SUPPLY FOR CCFL CRIVE |
TOUCH PANEL
[FiN NO.| SYMBOL! Fin NO.| SYMBOL| Pin .| SYMBOL| Bin NG SYMEOLI B N, | SYMBOL
1 ne | 5 1 ¢7 f e 1Rzl oaz | e | 17 | c2
2 C10 | 5 C6 16 R3 | 12 ;i R7 g2 | oc3
|3 co 7 N %4 | 15 | nC | 9 | ca
4 C8 8 ! R1 i2 35 15 C1 70 c5_§
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7. POWER SUPPLY

LLCM
VDD
— +5V
POWER SUPPLY
(LOGIC)
VSS +
PCB - s
VO - VR oI =24V
POWER SUPPLY
RO (LCD DRIVING)
VEE )
QUTI 3 VIN
CCFT ourz|, CCFT L
BACKLIGHT . INVERTER
GND GND

TL.R1+VR+R2=10K~20K 0

2.RECOMMENDED CCFT INVERTER

CXA—L10L(TDK)
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8.1TIMING CHARACTERISTICS

ITEM SYMBOL | MIN, | TYP. | MAX, JUNIT
CLOCK FREQUENCY fep - - 6.5 | MHZ
CLOCK PULSE WIDTH tw 83 - - ns
CLOCK RISE,FALL TIME tr, bt - - 20 ns
DATA SET UP TIME tosu 50 - - ns
DATA HOLD TIME toHo 50 - - ns
LOAD SET UP TIME tisu 80 - - ns
LOAD —= CLOCK TIME| tic 80 | - - ns
"FRAME" SET UP TIME tserur | 100 - - ns
"FRAME" HOLD TIME tHoID 100 - - ns
"LOAD" PULSE WIDTH twe 125 - - ns
— fcp —
» tw T tw o B tw o
tr o te .
A20,8VDD 0.BVDDY 0.8VDD 0.8VDDY
CpP 74 0.2vD0D 0.2V0D \q_ 7/ 0.2vDD 0.2vDD '—‘\
{psu tpHD
— |
A 0.8V0D 0.8vDD
DO~D3 0.2VDD 0.2vDD
- tLsy Lo tie -
0.8VDD 0.8 7
LOAD 0.2vRD vob .-\3-\-\ 0,2vDhD
it twe b
{seTup { noLo
e |
0. 8VED 0.8VDD
FRAME
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8.2TIMING CHART OI' INPUT SIGNALS

FRAME

[

=

M

Row No, 239 240 1

1]

2 3

4

3

LOAD —ﬂ

LOAD

Enlorged

|

237 238 239 240 1 2

]I | S |

~~~~~
_______
________
qqqqqqqq
——

hhhhhhhh

CP
D3 M3:7| 115 9 3171 1
314|318l 2| 6 | 10 318] 2
¢ 3sl3e] 3| 71 1 319 3
DO 316(220 4 | 8 |12 320| 4
HANTRONIX, INC. QA REV: SHEET 10 OF 19
10080 BUBB RD. IB 1.0 _
CUPERTINO, CA 95014 ' HDM3224TS-1 DATE: 12/12/97




8.3DISPLAY PATTERN

DOD3|DE| D1 (DO ./

#001 DJD2D1 | DOD3E
DOD3| D23 D1(DO

gooz |D3|D2{D1|DOD3

Data Input:
Ternineal : Dots (Row) on Display
Do ; dot 4, dot 8 ..... dot 318, dot 320
D1 : dot 3, dot 7 ..... dot 316, dot 310 a
D2 1 dot 2, dot 8 ..., dot 314, dot 318 'g
D3 dot i, dot & ..... dot 3813, dot 317
o
ﬂ.
N

4239 D3D2(D1{DO|DA DoOD3|hai D1 | Do
p3[D2|D1 [Do|D3 poD3|D2iDi|Do \

#240
v ¢ Y d 9
320 dots \\\
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8. 4POWER ON/OFF TIMING

4.75V 7‘

A\

VoD VsS ~ 0~30ms
Sigrml VSS ‘é
'20ms min.
VEE VSS
N 12_.0ms min.
DISPOFF YSS

POWER_ON

}
mm.—i ] vas VEE
_/
\ VS8 DISPOFF
POWER QFF

The missing pixels may occur when the LCM is driven beyond above
power interface timing sequence.
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9. RELIABILITY TEST

NO ITEM CONDITION STANDARD NOTE
High Temp. . Appearance
1 Le%ving g 70°C | 120HR wFthout defect
L T . 20" Appearance
2 ngvingmp 20°C | 120HR without defect
High Temp. & | 40 Appearance
3 | High Humi.  lgggzgy | 120HR without defect
Leaving
Thermal —20°C,30min=—25C.5min | appearance 5
4 Shock —60°C,30min—25'C.3min | ithout defect cycles
{1cycle)
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(NOTE 1)
Definition of Operation Yoltage(¥op)

SELECTEL WAYE

1007 p-- 1005
HGH-SELECTED WAVE
E S HON--SELECTED WAVE
Z CrMax [-—-———="%--- ECrHax
i
5] 2
2 &
Vop APPLING VOLTAGE Vop APPLING VOLTAGE
{positive type)} {negative type)
Conditions
Viewing Angle : 0
Frame Frequency @ TOHz
Appiing Waveforin . I/N duty L/a bias
(NOTE 2)

Definilion of Response Time(Tr.Tf)

SELECTED WaVE

A

NON-SELECTED SELECTER NON~SELECTED NON-SELECTED SELECTED HOH-SELECTED
CONDITION CONDITION CONDITION COMDITION - CONDITION CoNDITION
[
.——.g ’i
©y p=) in
0oloe g E 1
= =] & o "
g = : E] o
I E ® 2]
= @ =
1
N . Lo o] I
Rize timne Fall ilme Rise liroas Fall time
(positive type} {negative type)
Condittons
Operating Voltage : Vop
Viewing Angle (40} : (0,0)
Frame Freguency ; 70Hz
Appling Waveforin : I/N duly 1/a blag
(NOTE 3)
Descrintion_of Measuring Equipment end Driving Waveforms
TUNGSTEN LAMP BRIGHTNHESS CONST, . - .
{Refleclance)  SPOT METER | TEMP. Mulliplex Driving { I/N duly 1/a bies )
{Transtlectance) CHAMBER
]
=
{1 fa)Vap
(1/a}Vop
&
4
J SELECTED
i WAVE
160" Semple Slage 1—2/8}Va l
\‘-.___-_“‘ ( /a)vop T (1/a)Vop
{1-2/n}Vop J {1/a)Vop
TUNGSTEN LAMP _
(Transmitiance) s /try(1 /3y |NON-SELECTED
(1/tr)(1/1} WAVE
Q.A.: REV.:
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(NOTE 4)
Definilion_of Yiewing _Direclion

12: 00

a:.00

R—L Direction F~R Directlon
. -4
R
A — —— | ( }
[ n] F S R

{NOTE 8)
Pefinilien_of .Conlrast_Ratio_{Cr}

SELECTED WAVE

00% )

BRIGHTWEES

(positive type)

VOLTAGE

Conlrast Retio :

f— 8.F8:

Conditions
Operating Voltage : Vop

Framme Frequency : 70Hz

Appling Waveform ; §/N duly 1/a bias
Contrast Ratic : larger tham 2

BRIGHTNESS

SELECTED WAVE

HON—SELECTED WAVE

Cr

Vop

VOLTAGE

{negalive type)

Cr=4/8

Conditions
Viewing Angle : O
Frame Frequency : 70Hz

Appling Waveform : 1/N duly 1/e bias

AL
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5. ELECTRICAL PROPERTIES TEST
CONTACT RESISTANCE: Specification :
KEY NO. R{nﬁm) KEY NO. R(olEn) KEY NO. R{uﬁu] KEY N R(ul\i;.m]
| 1 2.9 23 /23| 45 3] 6/ 0488
2 13.3 24 /23| | 46 & || 6F |08
3 13,3 28 25| 47 177 67 10.95
4 3.5 26 |25 48 |78 70 (12
Dol 3.4 YIER: £7 | I-5
& 1 3.95 N o | 5.2
rAR R 29 | /0 ¢! 6.2
& 155 o (/@3 2 | 6
R 3 140311 63 | 6
R 32 | jo b £¢ .1 57
i 6S 33 0.5 EC | 4.3
2 | 64| B4 e | £6 | 5.6
e fé& £ 109 £7 4.1
i Pé. 5 L 2.5 ;] N 4
R $7 | 4.5 §7 139
o | 4] 39 | 235] | 60 3.7
S 14 49 a4 | 6/ |36
P et L 6z | 3.5
R IE R 6 3.3
Y, M. & 42_ /. 64 X / |
D4 43 |83 6L | v
en 1.8 || 44 [ 24| 66 o7 |
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