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1. SPECIFICATIONS

1.1 Features

* Full dot-matrix structure with 320 dots *240 dots
* 1/240 Duty, 1/14 bias

* FSTN LCD, positive, Black & White display

* Transflective LCD, 6 o’clock viewing angle

* 4 bits parallel data input

* With LED backlight

1.2 Mechanical Specifications

* QOutline dimension : 92.0mm(W)*71.3mm(H)*7.9mm max.(D)

* Viewing area . 78.78mm *59.58mm

* Active area : 76.78mm  *57.58mm

* Dot size : 0.22mm  *0.22mm

* Dot pitch : 0.24mm  *0.24mm

* Interface connector . 16-pin flat ribbon connector with 1mm pitch
* Driver ICs . TCP type

1.3 Absolute Maximum Ratings

Item Symbol | Conditions Min. Max. Unit
Vop -0.3 7 \
Power supply Voltage Vss=0V
VEE -0.3 32 Vv
Input voltage VIN -0.3 Vop+0.3 | V
Operating temperature Topr -20 70 °C
Storage temperature Tstg -30 80 °C
Humidity Hp 20 70 %RH

1.4 DC Electrical Characteristics

Vop=+5V+10% , Vss=0V,Ta=25°C

Item Symbol Condition Min. Typ. Max. Unit
Logic Supply voltage Vbp - 2.5 5.0 55 V
“H” input voltage VH - 0.8 Vbp - - \%
“L” input voltage Vi - - - 0.2Vop | V
“H” output voltage VoH loH=-0.4mA Vop-0.4 - - Vv
“L” output voltage VoL loL=+0.4mA - - +0.4 Vv
Supply current Iop Vop=5V - 14 1.6 mA
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LCD driving voltage VLCD Ta=25°C - 21.6 21.8 V
1.5 Optical Characteristics
Vopr=24.8V, 1/240 duty, 1/17 bias, Ta=25°C

ltem Symbol| Conditions Min. Typ. Max Reference

Viewing angle q C>2.0,A=0°| -25° - 25° Notes 1 & 2
Contrast C g=0°, A=0° - 2.8 - Note 3
Response time(rise) tr g=0°, A=0° - 150ms | 169ms Note 4
Response time(fall) tf g=0°, A=0° - 240ms | 249ms Note 4

Note 1: Definition of angles q and A&

Note 2: Definition of viewing angles gl and g2

/
Light (when reflected) z (g=0°) .
Sensor )
Y (AER180) % Contrast
\ LCD panel C
I N X (AE=90°) 20 —
E \@E

- ql q2

Light (when transmitted ) Y('LE_SO)O viewing angle q (4 fixed)

(G=90°) Note : Optimum viewing angle with the

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)
C=3%%YYa¥Ya¥YaYaY2¥Y2%1Ya¥1%a
Brightness (reflection) of selected dot (B1)

naked eye and viewing angle q at
Cmax. Above are not always the same

Note 4: Definition of response time

VOP —L
Al
Brightness (reflection) of :I U U
(%) selected dot —VoP
| . Non=selected slate | Selected stale| Non=selecled staie
I Brightness
I (reflection) of
I B2 unselected dot Contrast 0% |
Brightn_ess : x 10%
(reflection) B1 I _
l 1 Tl
I tr t me
0 Note:

Measured with a transmissive LCD
operating voltage (v)

panel which is displayed 1 cm?

V opr : Operating voltage f rrm : Frame frequency

t on : Response time (rise) t orr : Response time (fall)
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1.6

Backlight Characteristic

The LCD Module is built-in an White LED backlight.

Absolute Maximum Ratings: (Ta=25°C)

NO.PG320240WRF-HNNHP2

ltem Symbol Ratings Unit

Peak forward current IF 120 mA
Reverse voltage VR 5 \
Power dissipation Po 0.48 W
Operating temperature Topr -20to +70 °C
Storage temperature Tstg -40 to +80 °C
Soldering temperature: 3 sec. 260 °C

Electrical/Optical specifications:

ITEM Symbol| Condition | Min. Typ | Max. Unit
Forward Voltage \ii = 60mA - 3.3 4.0 \
Reverse Current Ir V=5V - - 0.2 mA

Luminous Intensity 2

. v = 80mA 5.0 8.0 - cd/m

(with LCD)
, X 0.29
Color Coordinate = 60mA
Y 0.30
Color White

2.MODULE STRUCTURE
The PG320240-H includes a common driver, two segment drivers, a bias voltage generation

circuit, and LED backlight.

2.1 Driver ICS

Segment driver : IST3021F3*2 or ST8016F3*2 or LH1565F3*2
Common driver : IST3022F4*1 or ST8024F4*1 or LH1562F4*1

Block diagram
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COMNIL

L - w1 COME
M - comorqjﬁ 320%240 DOT MATRIX
LCD PANEL
FL Il - DRIVER 240
. o [a)
— (]
COM23% 5 5 A
CL comz40 H OB M R

/D-OFF — g

Y1 % Y160 Y1 :|:::|: Y160

Bias voltage

%Ei—?ﬁfiou - ™ SEGMENT DRIVER SEGMENT DRIVER
£ £ 3531 & T T r Y
Extend
“oltage
2.2 Interface Pin Description
PIN | SIGNAL NAME DESCRIPTION
1 FLM Indicates the beginning of each display cycle.
2 M AC signal input for LC driving waveform
3 CL1 Bi-directional shift register shift clock pulse input pin.
4 CL2 Clock input pin for taking display data
5 /ID-OFF Control input pin for output deselect level
6 DBO Display data input pin
7 DB1 Display data input pin
8 DB2 Display data input pin
9 DB3 Display data input pin
10 VDb Logic system power supply pin
11 Vss Ground pin
12 VEE LCD Operator Voltage
13 Vss Ground pin
14 NC No connection
15 A Power supply for LED Backlight (+)
16 K Power supply for LED Backlight (-)

Note : FLM Recommended 55Hz ~ 75Hz

M  Recommended 200Hz ~ 400Hz
[ Contrast Adjust

Extend Voltage 23V

J
100KW ><—, 12 LcD MODULE
T VEE
| Vss g 13
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2.3 Timing Characteristics

AW LFH 1

/

9 I

KL

ST i
Rk irs i I
CB0~DBS X LAST DATA, >< TOP DATA 1}(
tROL F 1z0
MD-0FF \ l/
Vss=0V, Vdd=2.5V to 5.5V, Ta=25

Parameter Symol | Condition Min. Typ. | Max. Unit
Shift clock period t wex t,tr 11ns 125 ns
Shift clock “H” pulse width { weke 51 ns
Shift clock “L” pulse width t were 51 ns
Data setup time tos 30 ns
Data hold time t on 40 ns
Latch pulse “H” pulse width t wipn 51 ns
Shift clock rise to Latch pulse rise time |t 0 ns
Shift clock fall to Latch pulse fall time |t 51 ns
Latch pulse rise to Shift clock rise time |t s 51 ns
Latch pulse fall to Shift clock fall time |t ., 51 ns
Input signal rise time t, 50 ns
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Input signal fall time t 50 ns
/Dispoff removal time to 100 ns
/Dispoff “L” pulse width t woL 1.2 us
Output delay time (1) | CL=15 pF 1.2 us
Output delay time (2) t s CL=15 pF 1.2 us

4 Bits Panel Timing

DED POWERTIP TECHNOLOGY CORPORATION
][] D!SPLAY DEVICES FOR BETTER ELECTRONIC DESIGN 7



NO.PG320240WRF-HNNHP2 Rev:0

. Wop 0 WNOP

‘, .
FLM ] B
o[ | N | N |
M | )

DEDE3 ) (o 1 X umee Yume s Yumee % — Yunez 3a){iE 240 N EE

(L1 ] ]

M \ _

HOP HNDP

‘ e—r
e T LT L o ST s
RGOS =N
i i) ) €3 O ) ek G G O O O W
X - -0 Xee
O k== 00 e (X

EIE POWERTIP TECHNOLOGY CORPORATION
][] D!SPLAY DEVICES FOR BETTER ELECTRONIC DESIGN 8



NO.PG320240WRF-HNNHP2 Rev:0

25 % =
= 5 F
70 e ) %EA gg%m
Z'0 E _ H = S & s
R L Sl E[E
] & RE (@B E3 0
e g Ry Egs__agﬁg
== =2 B g8
&
= :

E
E
i
(o]
+H
o
2
=
»
»
o
J g 3
9 *
N z 4
nk h = I~ =
g - © ) [ S
NS o I
| G o ne 8
FEl S ta c
De x han g
2N N O ¥0'S o
N N Lo
¥ 2
—
Q
<~ ——v/Vv:a97)85" L& 10°1
N e——(¥/A1IZIARYES6S 90°9
MW e 0T¢ | f————— =0T TG~
LR a——

EIE POWERTIP TECHNOLOGY CORPORATION
][] D!SPLAY DEVICES FOR BETTER ELECTRONIC DESIGN 9



NO.PG320240WRF-HNNHP2 Rev:0

Z >
o [=]
< Eg E
=g |E |§ |8
= o E%%E
= | - -
Sl3E 5=

—~—

SEG. DRIVERX4
1
BACKLIGHT

D-CFF
DHEO~DB3
M,CL1,CL2
A

K

EIE POWERTIP TECHNOLOGY CORPORATION
[JliC] D'SPLAY DEVICES FOR BETTER ELECTRONIC DESIGN 10



