G2446/G242C/G321D

LIQUID CRYSTAL DISPLAY MODULE
WITH FL BACKLIGHTING
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1. SPECIFICATION

1.1 General

The G2446, G242C, and G321D are thin liquid crystal display (LCD) module that
consist of full dot matrix LCD panel, CMOS LSIs and FL backlight. also CMOS
graphic LCD controller, SED1330FB (EPSON), can be builtin the LCD module. The
panel features a wide viewing angle and high contrast black and white display. The
full dot matrix structure allows both graphics and character display. In addition, the
display is clear and stable, with no image warping or position skew, because the
display position is specified by the intersection of transparent electrodes in a matrix.

1.2 Features
-Full dot matrix structure and duty
G2446 240 dots x 64 dots  1/64 duty
G242C 240 dots x 128 dots ~ 1/128 duty
G321D 320 dots x 200 dots ~ 1/200 duty
-Transmissive type STN LCD Black and White mode using retardation control film
-Negative mode
Display data "H"(display ON) : White
Display data "L"(display OFF) : Black
-Built in Controller SED1330FBA (EPSON)
-Built in display RAM
G2446 8K bytes RAM
G242C 8K bytes RAM
G321D 32K bytes RAM
-Power supply
G2446 Single power supply Vdd = +5V  built in DC/DC converter
G242C Single power supply Vdd = +5V  built in DC/DC converter
G321D Two power supply  Vdd = +5V  Vicd = -24V
-Contrast adjustment (V0)
-Built in FL backlight what is side edge type and using one CCFL
-Weight
G2446 200g typ.
G242C 280g typ.
G321D 350g typ.




1.3 Standard specification
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Controller and . Viewin
Modcl name LCD . Light source &
Display RAM angle
Black and White mode using o -
G2446XSR1AC |retardation control film Bumnllr(l);ﬁeLCD ;SEZ?S?IKE:CD 12 o'clock
Antiglare ghiing
Black and White mode using o .
G242CX5R1AC | retardation control film BUIMI:(;(;}&?CLCD 'II:‘Irfl EZ?;ESIKE;’CD 12 o'clock
Antiglare ghhing
Black and White mode using . —
G321DXSR1AC | retardation control film Bulltnl;:)él:;eLCD ';‘iagzréllilsislgtei;CD 12 o'clock
Antiglare ghting
Controller and . Viewin
Model name LCD . Light source &
Display RAM angle
Black and White mode using o .
G2446X5R1A0 | retardation control film NI? égu;rlltoglutlze ’II;S gzr:;lsisx;firI;CD 12 o'clock
Antiglare ghiing
Black and White mode using oo o
G242CX5R1A0 | retardation control film NI? é]t;u;?o?u;}ée Eiag?:lilsisl;z:CD 12 o'clock
Antiglare ghting
Black and White mode using - -
G321DXSR1A0 |retardation control film Not built in the | Transmissive LCD 12 o'clock

Antiglare

LCD module

FL backlighting
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1.4 Absolute maximun ratings
1.4.1 G2446

Itern Symbol Condition I Min Max j Unit
vDD | -0.3 6 W

Powersupply voliage | VLC** | vpp_2g | vpp Y
Vo | Vo=vic | vbp-20 | wvbp | v

 ipuivolage | vin | T 03 vppaos v
Operating temperature Topr ‘ 0 + 50 °C
Storage temperature Tstig -20 + 60 | °C
<= 48 hrs 20 85 ’ PR

Storage humidity B T ~~~~~~~~ T ~0* -

<= 1000 hrs ' 20 65 | %R

1.4.2 G242C

Item Symbol Condition Min Max Unit

VDD -0.3 6 \%

Power supply voltage _@:‘h_‘mi 777*_VDD-30%k {/I;DW ”V
vo- | vo=>vic | vbb-30| wvop | v
putvoiage | Vin | | 03 |vbpsos| v
Operating temperature Topr 0 + 50 °C
Storage temperature Tstg -20 +60 | °C
<= 48 hrs 20 8 | %R
Storage humidity =

<= 1000 hrs 20 65 . %R

1.4.3 G321D

Item Symbol Condition Min Max Unit

VDD -0.3 6 v

Power supply voltage VLC** VDD - 30 ¥VDD

A\ V0 => VLC VDD - 30 VDD

Input voltage Vin -03 VDD +03 | V
Operating temperature Topr 0 + 50 °C
Storage temperature Tstg -20 + 60 °C
<= 48 hrs 20 85 %R

Storage humidity ——

<= 1000 hrs 20 65 %R

General condition VSS = 0V
* V0 is used when the DC/DC converter is used (G2446 and G242C), and the contrast

is adjusted by external potentiometer
** VLC is used when the DC/DC converter is not uscd (G2446 and G242C)

-6-
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1.5 Electrical characteristics of controller built_in type (Excluding FL backlighting)

1.5.1 G2446
ltem Symbol Condition Min @ Typ Max | Unit
}; —
VDD | 4.75 5.00 5.25 A%
power supply voltage Simte nEIE B R RS R S
VLC*! | VvDD=SV -220 ¢ -738 -3.0 |V
|High| VIH 2.2 - I vopwos| v
Input voltage*3 - -——1-— VDD=5V+5% | —— et
Low VIL -03 - 0.8 \Y%
High| VIH 0.8VDD - - \%
Input voltage*4 VDD=5V+5%
Low VIL - - 0.2VDD | V
High| VIH 0.5VDD | 0.7VDD | 0.8VDD| V
Input voltage*5 — VDD=5V#5% | —
Low VIL 0.2VDD | 0.3VDD | 0.5VDD | V
High| VOH IHO=-5.0mA 2.4 - - A"
Output voltage*® ——t
Low | VOL IOL=5.0mA - - 0.4 \"
Current consumption IDD*2 TA=25°C - 15 30 mA
1.5.2 G242C
Item Symbol Condition Min Typ Max | Unit
VDD 4.75 5.00 5.25 A%
power supply voltage
VLC*! VDD=5V -22.0 -12.0 -3.0 A%
High| VIH 2.2 - VDD+0.3 | V
Input voltage* 3 VDD=5V+5%
Low VIL -03 - 0.8 \%
High|{ VIH 0.8VDD - - v
Input voltage* 4 VDD=5V+5%
Low VIL - - 02vDD| V
High| VIH 0.5VvDD | 0.7VDD | 0.8VDD| V
Input voltage* 5 - VDD=5V+5%
Low VIL 0.2VDD | 0.3VDD | 0.5VDD| V
High| VOH IHO=-5.0mA 2.4 - - A%
Output voltage* 6
Low | VOL IOL=5.0mA - - 0.4 \'
Current consumption IDD*2| TA=25°C - 40 50 mA
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1.5.3 G321D
Item Symbol Condition Min Typ Max | Unit
VDD 4.75 5.00 5.25
fffffffff b W - e IS N —
power supply voltage VLC VDD=5V -245 | -240 - 235 A%
20 VO=>VLC | 20 0 S170 | 230 | v
T **‘f‘ —
t High| VIH 22 - VDD+.3 |V
Input voltage*3 |- - =—~————1 VDD=5V+59 | - P e —
Low VIL -0.3 | - 0.8 \%
High | VIH 0.8VvDD | - - \Y
Input voltage* 4 VDD=5V+5% f
Low VIL - J - 02vDbD v
High| VIH 0.5VDD | 0.7VvDD | 0.8VDD | V
Input voltage* 5 VDD=5V+5%
Low | VIL 0.2VDD | 0.3VDD | 0.5VDD| V
High| VOH | IHO=-5.0mA 24 1 - \%
Oulput voltage*o A {f B AR
Low | VOL IOL=5.0mA - - 0.4 \%
1
IDD - b 23 30 mA
Current consumption ———— Ta=25°C *‘~~7~~1~~' SR R .
ILC - ! 6 12 mA

*1 VLC is used when the internal DC/DC converter is not used

*2 Current consumption is the addition of logic circuit consumption+ILC+DC/DC
converter

*3 Applied to RD, WR , CS, A0, DBO ~ DB7
*4 Applied to SEL1 , SEL2
*5 Applied to RES

*6 Applied to DBO ~ DB7
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1.6 Electrical characteristics of controller not_built_in type (Excluding FL backlighting)
1.6.1 G2446

Item Symbol Condition Min Typ Max Unit
VDD 4.75 5.00 5.25 \"
powcr supply voltage e s s R B
VLC* . VDD=5V -220 1 -78 -3.0 \%
High| VIH 0.8VDD | - VDD | V
Input voltage o VDD=SVES% b - e
Low | VIL 0o - 02vDD{ V
Current consumption [DD** TA=25°C - 12 22 mA
1.6.2 G242C
Item Symbol Condition Min Typ Max | Unit
VDD 4.75 5.00 5.28 A%
power supply voltage s D Dt B—
VLC* VDD=5V -220 -12.0 -3.0 A%
High| VIH 0.8VDD - VDD Vv
Input voltage VDD=5V+5% —— B I e
Low | VIL 0 - 0.2VvDD| V
Current consumption IDD** TA=25°C - 30 40 mA
1.6.3 G321D
Item Symbol Condition Min Typ Max Unit
VDD 4.75 5.00 5.25 v
power supply voltage VLC VDD=5.0V -24.5 -24.0 -23.5 \%
0 VO=>VLC | 230 | -170 | -30 | V
High| VIH 0.8vDD - VDD v
Input voltage VDD=5V+5% —
Low | VIL 0 - 0.2vDD| V
IDD - 8 15 mA
Current consumption Ta=25°C =]
ILC - 6 12 mA

* VLC is used when the internal DC/DC converter is not used
** IDD s the addition of logic circuit consumption + ILC + DC/DC converter




L.7 Optical characteristics (When FL backlight is ON)

/
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1.7.1 G2446
Item Symbol Conditions Min Typ Max Reference
Viewing angle 82-61 | C=2.0,¢=180°| 70° - - Notel and 2
Contrast C 0=-5°,¢=180° 5 6 - Note3
Response time Ton ton - - 490 Note4
***** 0=0°, ¢ =180° o —
Response time Toff toffl - - 410 NoteS
1.7.2 G242C
Item Symbol Conditions Min Typ Max Reference
Viewing angle 62-61 , C=2.0,¢=180°| S55° - - Notel and 2
Contrast C 8=-5°, ¢ =180° 5 6 - Note3
Response time Ton ton - - 490 Note4
8=0°, ¢ =180° _—
Response time Toff toff - - 410 Note5
1.7.3 G321D
Item Symbol Conditions Min Typ Max Reference
Viewing angle 02-01 | C=2.0,¢=180°| 55° - - Notel and 2
Contrast C 0=-5°, ¢ =180° 5 6 - Note3
Response time Ton ton - - 490 Note4
- — 6=0°, ¢ =180° —
Response time Toff toff - - 410 NoteS
General conditions are as indicated below,
1) G2446 2) G242C 3) G321D
-Ta=25°C -Ta=25°C -Ta=25°C
-1/64 duty -1/128 duty -1/200 duty
-1/8.7 bias -1/12.2 bias -1/14.9 bias
-Vopr=12.8V -Vopr=17.0V -Vopr=22.0V
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Notel : Dcflinition of angles 6 and ¢

0
62

Note2 : Definition of viewing angle 61 and 62

. €nsor
Light (when reflected)

Y'(9=180°)

—_— e

X($=270°) N\ - X(9=90° : é v
¢ ) \ w ) 01 ! 82 viewing angle 6
LC pM ' :

* Optimum vision with the naked eye and viewing
angle 6 at C max above are not always the same.

A \\@1

ﬁ Y(9=0°)
Light (when transmitted)
Note3 : Definition of contrast C Note4 : Definition of response time
1/frrm
Bright
Bl R
Voltage A |
V) Vopr
selected portior i _I H R
brightness curve : I
. tr_l hg ............. h
unselected portion J
brightness curve
< (bias voltage applied) Unselected statc Selected state Unselected state
B2 (display OFF) (display ON) (display OFF)
Dark : . -
0 Operating voltage Vopr Bright
7
B1 (brightness of selected portion) —’
B2(brightness of unselected portion) Brightness 100% 9(|)%
(wansmission) | 10%
I
Dark J '
ton toff
Vopr : Operating voltage ~ fFRM : Frame frequency

ton

- 11

: Response time toft

: Response time
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1.8 I/O Terminal functions

Without controller With controiler
o- Name Function Name Function
1 NC Not connected /RES |Reset ]
2 NC Not connected /RD Read
3 NC Not connected /WR | Write
4 NC Not connected SEL1 | SEL1,SEL2: 008080;SEL1,SEL2: 10 6800
5 NC Not connected SEI2 MPU interface configuration
8 NC Not connected /CS SED 1330 chip select
7 INHX | Display ON/OFF control signal (H: on L: off) A0 Command meode set
8 DO Display data input DBO Data bus
9 D1 Display data input DB1 Data bus
7 D2 Display data input DB2 | Data bus
11 D3 Display data input DB3 | Data bus
12 FLM  {Input scan stant-up pulse DB4 Data bus
132 M Liquid crystal AC drive control signal DBS Data bus
14 CL2 Display data shift clock DB6 | Data bus
15 CL1 | Display data latch clock DB7 | Data bus
16 VDD | Logic power supply VDD | Logic power supply
17 VSS |GNDOV VSS |GND oV
18 VO * |Liquid crystal contrast adjustment VG *  [Liquid crystal contrast adjustment
19 | VLC** | Liquid crystal drive voltage VLC** [ Liquid crystal drive voltage
20 FGND | Frame ground FGND | Frame ground

* VO is used as a terminal when the DC/DC converter is used, and the contrast is adjusted by external potentiometer

*“* VLC is used as a terminal when the DC/DC converter is not used

1.9 Dimensions
1.9.1 G2446 dimensions
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1.9.2 G242C dimensions

40 172003 (4,01
180 Ywing Area 1340.03 $20.0)
9 N 23 Achve Aregr12236 §25.82) 0
7 [ H N
] |
3
1k 2000, | 25
° g - "'l 20-010
35 S I*ﬁ 3 3
£ HE
g g 3 IS £
32 4-R10 NS
J IR
A4 i HE
] | 3
g & 4-235 3
T F & [k -
g li_o_.gL £50 70 §
160.0. 10
£ N wz
B ~
2 Lobs 0 @ﬁ%chsg 2 y ‘
_ 3
Bsﬁg ————/ poneris § 38 Dot aelot (-0
AW 28 TWIST PAR (pich 200 H
o 7o
1.9.3 G321D dimensions
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2. CIRCUIT STRUCTURE
2.1 Liquid Crystal Driving Circuit

Thedrive waveform of the LCD panelisshowninFigurc2.1.1 onthe next page. Since
DC voltage will damage the liquid crystal, an AC voltage is applied between the two
frames. The signal controlling this is the liquid crystal AC drive control signal (M).
The display quality of some LCD panels may be improved by increasing the
frequency of the liquid crystal AC drive waveform. For the G321D and the G242C
the liquid crystal driving circuit includes a circuit that generates AC drive control
signals (Mx)of higher {frequency thanM. The frequency of Mx signals is set according
to the LCD panel so that the best display quality can be obtained. The frame frequency
is normally set to about 70 Hz # 3% to prevent screen flicker.

The common electrodes are selected within a frame by time division from electrode
1 1o the last electrode of the display (Table 2.1.1).

Table 2.1.1
Display Duty Common electrodes
G2446 1/64 1 ~64
G242C 1/128 1~128
G321D 1/200 1 ~200

This is called line scquential scanning. When the common electrode is selected, the
voltage level of the segment electrodes determines whether thedots at the intersection
of the segment electrodes are selected or not. As shown in Table 2.1.2, there are six
drive waveform voltage Icvels, VDD to VLC. The voltage between the segment and
the common electrodes is thus applied to the liquid crystal.

Table 2.1.2
VDD Common and segment selection level
Va Common non-selcction level
Vb Segment non-selection level
Vc Segment non-selection level
vd Common non-selection level
VLC Common and segment selection level

Theselection waveform for SEGO - COMO and the non-selected waveform for SEG1-
COML are shown in Figure 2.1.1. The size of the effective voltage of the waveform
determines whether the liquid crystal under the selected dots is in the selected or non-
selected state.

Since the LCD is in the negative mode, the display data is white at “H” and black at
“L,,-




