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1. General Specifications

1-1.Features
A. Drive Method:1/240 Duty, 1/13 Bias
B. The Module Operating Voltage: 3.0V,
C. The LCD Operating Voltage :22.0V,
D. Viewing Direction:  9:00
E. Operating Temperature: -20 - C ~70 - C
F. Storage Temperature: 30 C ~85°-C
G. Display type: = FSTN Positive

1-2.Mechanical Data:

(1) Module Size 88.3W*69.1H*6.5L mm
(2) Viewing Area 79.8 W*60.6 H mm

(3) Dot Size 0.225W *0.225H mm

(4) Dot Matrix 320 * 240

(5) Outline Dimensions------------- See Attached Drawing

1-3 . Absolute Maximum Ratings

Characteristics Symbol Ratings
Power Supply Voltage VDD -0.3V to +7.0V
Driver supply voltage VO -0.3V to +30V
Input Voltage VN -0.3V to Vdd+0.3V
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1-4 Pin Connections:

Pin No. Symbol Function
VLCD ,V6,

1-6 V3,V4 V5,vV2 Power supply pin for LCD driver voltage

7 GND Ground

8 VDD Power Supply

9 FLM First line marker

10 CL2 Display data shift clock input for segment mode

1 M AC signal

Latch pulse input/shift clock input for the shift

12 CL1 register

13 /DOFF Control input for deselect output level

14 GND Ground

15-18 D3-DO Display data
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1-5.DC Characteristics

Segmen Mode (Vs = Ve IV Voo =2 5- 55V Vo= 150 30V, and Ta =-30 o +35C, uniess olhen e noled)

Farameler Symbol| M. Tyo. Max, Linil Cond itson
Crp=rafing Vokage Voo I 28 I 55 W
DOoemhing Vollage Wa =] ag W
Ingit high vollage Vin | D8V . W D - 7. KCK, LP, L/R, FR, MD, 8C, EICy
gt kv voRage ve | - | 02vea| W | E1Czara DIGFOFF pis
Dutput high volage Vo L‘n'nu- l:I.n1L 1 W El'Dn, EFDz pins, bon = <0 Sma
Cutput ow woEage oL - +1.4 W ElICH, END: pirg, ol = +0 4l
DD -7 XCK, LF, LIR, FR, MDD, 5°C, EICH
Imput l=akage currerd 1 [IC] - ] [T EMCs ard BERSEF B, Vi = Veo
TR R p— n i A " QD=7 XCK, LF, LIR, FF!_.“E!I_ G, EICH
ElD7 and DISPOEF pine, Wis Vs
- 1.0 1.5 W = #3000 V1. a0 pna,
Cutput resmtance Raw — T - kL1 Vo = +30.0V | '.'u'ur{ - .8
Slard -by current T - ] pf | WEE pan, Mode 1
Fna;if:ﬁ:r"“ o Ioe . 20 | ma | Voompn, Note 2
Pl Ioca - 80 | ma | Voopn, Now 3
‘Consumed curnen e [ . [ ' 140 [ Yo pin, Rode 4

Hoie

-

. Voo s =500, Vas +3V, Vis Vs

Z. Woo= #3.0V, Vo= + 3, 1ack = T4MHz, No-ioad, E1 = Voo
Thi gt dals i Tumed oos by This Sals takong cioc {4-bi paraiel inpul rade)]

3, Woo= =400V, Wos +30, Tack = 1T4MHz, No-ioad, El = W5
The mped dala is lumed cwer by The dala lang clock (4-bil paratel Rpul made)

4. Woo= +5.0W, Vo= +30, Ixok = 14MHz, fur= 41.6kHz. fre = 80 Hz, No-load
Thie input dala is Tumed ower by e Sala miong cloc (4-b praiekingul mode)

Camman Made (Wss = Vs =0V, Voo=2.5- 55V, Vo= 1510 30V, and Ta = -30%te +85C, unlass athanmse noted)

Parameter Symbol Min. TV Max. Uit Cond itian
Dgeratng Vakags Voo 25 - 55 v
Oparatng Waolage i 15 - 30 W
Ingut egin weltage WK 05 Voo - - W DO -T, XCK, LF, L'E, FE, MD, 552, EKDy,
Ingut bow valage ViL - - O3Voo | W EKZz, DISFOFF pins
Cwunput egh welage ok Yoo - 0.4 - - W EK2q, EIDzoms, log = -D4ma
Cufput low valiage oL - - +0.4 W E¥31, EIDz pina, bbL= +04ma
DO -, LF, L'E, FR, MD, 552 and
Imgut leakage currant 1 I - - +10.0 i DTETOFF sins, V1 = Voo
Ingit laakage cumrant 2 . ) ) 10,0 D0 -7, BSK, LF, LR, FR, MO, 582, EE1,
EKSZ, DISPOFFgems, Wi = Vsas
It pull doven curment Pz - - 100 wd | RCK, EIG, EX3z, DY gns
Oulput realalsnce - - 15 20 . WO = #3000 ¥4 - 'r'z-u}fma,
- 20| 28 W0 = +20.00 | wen =05y
Sand-oy currant == - - i wd | s e, Mot
Consumead cumrant (1) oo - - 120 s | Voo oo, Mete 2
Conaumead currant () ] - - 240 wh | Vo, Mot 2

hzta:
1. VoD
2 Voo

+5.00, Wio = +3000, Vi = Wes
+5.00, Wio = +30000, e = 41 BKHz,

A = 80Hz, case of 1480 duty coanation, No-oad
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1-6.AC Characteristics

Segment Mode 1 (Wss =Vs=0V Voo=45-55V, Vo=151tp0 30, and Ta = -30 to +85°C, unless ctherwise noted)

Parameter Symbaol Min. Typ. Max. Unit Condition
Shift clock period ok 71 ns tr, tf = 10ns, Mote 1
Shift clock "H” pulse width TWoKH 23 ns
Shift clock "L” pulse width twe KL 23 ns
Data setup time tos 10 ns
Data hole time toH 20 ns
Latch pulse "H” pulse width TWLPH 23 ns
Shift cleck nse to Latch pulse rise time tLo a ns
Shift clock fall to Latch pulse fall time tsL 25 ns
Latch pulse rise to Shift clock rise time tLs 23 ns
Latch pulse fall to Shift clock rise time tLu 25 ns
Input signal rise time tr 50 ns MNote 2
Input signal fall time tt a0 ns MNote 2
Enable setup time ts 21 ns
DISPOFF Rempval time tso 100 ns
DCISPOFF enable pulse width twoL 1.2 Tt
Cutput delay time (1) to 40 ns CL =15pF
Cutput delay time (2] tpd1, tpaz 1.2 k] CL = 15pF
Cutput delay time (3) tpda 1.2 s CL =15pF

MNote

1. Take the cascade connection into consideration.
2. [Tek - oK - twekl)/ 2 is the maximum in the case of high speed cperation.

Common Mede {(Vas = Ve =0 Voo= 25- 55V Vo= 1510 300 and Ta =-3010 +85°C ) unlass olhansse molad)

Parameter &ymbal Min. TYP. Max. Unit Condition
Skt choc ganad taiLm 250 - - M fr, B ZO0ns
15 - - na Woo= +hOV L 10%
Shef clock " H' pulsa vadin 1WAk
30 - - | oo = +2 5 - 14 5N
Data satug wme 5y 30 - - i
Data maobe bme = 50 - - M
Ingut signal nge tme u - &0 i
Imgwt sigmal fall teme i - 50 na
DIEFCFF Removal ime ED 100 - - S
DISFOFF enabla pulse wedin =S 1.2 - - s
Suspot delay e 1) o - - 200 e o= 15gF
Output delay tema (2 o, Tz - - 12 us L= 15eF
Swtput dalay e (3} T2 - - 12 ns o= 15gF
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1. 7Timing waveform
Timing waveform of the Segment Mode

LF

b L EvacH

—
\ -
KoK [ )
[ o
DO- D7 >< LAST DATA >{ TOP DATA b<

1
Evala ESC
mw

p—/

1 2 n
HOK —
(=3
El
ﬁ_/i

ED
. 4-bit parale mode 20
8-k parale mode 20

FR ><
LP—\

DISFOFF ><

1 - 180 X

HANTRONIX, INC. A : SHEET 6 OF 12

10080 BUBB RD. -
CUPERTINO, CA 95014 ZW. 1.0 HDM3224L-G PATE 8/16/06




Timing Characteristics of Common Mode
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2.The Characteristics and The Reliability Test
2- 1.Electro-Optic Characteristics:

V4 3.3V Condition:TEMP=(23 + 3) C Hum=(70 = 5)%RH
NO ltem Symbol | Min | Typ. | Max | Unit | Condition
1 Supply Voltage(Logic) | Vdd-Vss 3.0 Vv
22.4 \Y -20 C
2 | LCD Operating Voltage VLCD 220 \ 25°C
21.6 \Y 70°-C
Response Time Ton 140 ms
3
Toff 344 ms
4 | Contrast CR 3
12H 1 50
5 | ViewingAngel 6H 02 55 Deg | (CR 53.0)
3H 03 40
9H 04 40
6 | LCD Threshold Voltage Vth 18.8 Vv 25°C

2. Characteristics of backlight

Item Symbol | Min. Typ. Max.  Unit Condition
Forward Voltage VF 2.9 3.0 3.1 \% IF=60mA
Forward Current IF 60 mA
Reverse Voltage VR 5.0 Vv
Reverse Current IR 10 uA
Color WHITE

WARNING:
A BACKLIGHT IS AKIND OF CURRENT DEVICE,IT MUST CONNECT A
RESISTANCE FOR LIMITING CURRENT ,OR IT WILL BE DAMAGED.

HANTRONIX, INC. QA REV: SHEET 8 OF 12

10080 BUBB RD. -
CUPERTINO, CA 95014 ZW. 1.0 HDM3224L-G PATE 8/16/06




The Equipment and LCD Measuring Method

1. Equipment

A

~

O

Ui

Waveform Generator

(2) Definition

a. Threshold Voltage (Vth)
Brightness
A

.| OO

Oscilloscope

100% 4\
90%
Selected waveforms
0 Vth Drive Voltage
QA.: REV:
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b. Response Time

On

Off

90%

10% Time

Tr, Jd -
a.Viewing Angle:
Z
51 Y 1H, =90
01 /'
) 03
9H,» =180 04 | >3H, 2 =0
X

6H, 2 =270 -

b.Contrast Ratio (positive)

CR=

Brightness of non-selected wave-form

Brightness of selected wave-form

4. Reliability Test:
Equipment : Tenny
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2 .Reliability Test

No ltems Test Condition Equipment Test
Result
High Temp Temp: 8 +2°C
Storage Time:96h Tenny Passed
1 Restore:24h
Low Temp Temp:-30:3°C
Storage Time:96h Tenny Passed
2 Restore:24h
High Temp Temp:70:2-C
Static drive Vop:3.3V
3 Time:24h Tenny Fassed
Restore:24h
Low Temp Temp: 2 :2°C
Static drive Vop:3.3V
4 Time:24h Tenny Fassed
Restore:24h
High Temp High | Temp:40+2-C
Hum Storage Hum:95%Rh Tenn Passed
5 Time:96h y
Restore:24h
Thermal Temp: (" C)
Shock 85
25
6 30 (30 |5/30 |5 |Tenny Passed
KCycles
Restore:24h
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Notes:
1. Operating Voltage: 3.0V; Vicd: 22.0v
2. Drive mothod: 1/240Duty, 1/13Bias 1 23] 4 5 3 718 |
3. Viewing Direction: 9:00 vienvd[ve[va | va s [anncvas] ann| von[rm
4. Operating Temp: -20 C~70 C 0 Juje| 13 |ulis 16| 17) 18
5‘ STOV’Oge Temp 730 C’/85 C cLe M | CL1| DISPOFF| GNO D3 D2 D1| DO
6. Display Type: FSTN, Positive
7.NT7701,NT7702
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