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1. SPECIFICATIONS

1.1 General

AN.No.G191C-090E

The G191C is a thin liquid erystal display (LCD) module that consists of a full dot-
matrix LCD panel, CMOS LSIs and EL backlight. The panel features a wide viewing
angle and high contrast. The full dot-matrix structure allows both graphies 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 with 192 dotsx 128 dots

1/ 128 duty

FSTN LCD : black and white display using RCF (Retardation Control Film)
+ Transflective LCD, anti-glare, 6 o'clock viewing angle
Built-in EL backlight

Positive type

display data "H" (display ON) :black, display data "L" (display OFF) : white
Four-bit parallel data input
Two power supplies : Vpp= 5V, Vi c=-5V to-20 V ( for driving liquid erystal )
Weight : Approx. 100 g

1.3 Absolute Maximum Ratings

Vss = 0V
Item Symbol Conditions Min. Max. Unit
VDD 0 6.0 Y
Power supply voltage Vic Vpp - 28.0 0 Vv
Input voltage Vin -03 Vpp + 0.3 \
Operating temperature Topr =65%RH 0 + 50 °C
Storage temperature Tstg -20 + 60 °C

1.4 Electrical Characteristies (Excluding EL Backlight)

Vss = 0V, Ta = 0°C to 50°C

Item Symbol Conditions Min. Typ. Max. Unit
Vbb 4.75 5.00 5.25 Y
Power supply voltage
Vic Vpp = 5V 5% -20.0 - -5.0 Vv
High VIH VDD =5Vi5i% 0.8 VDD - VDD \Y
Input voltage
Low ViL Vpp=5V+5% 0 - 0.2Vpp Y,
Ta = 25°
' Iop vl By — 3.1 5.0 mA
Current consumption* Vic= - 12.4V
ILC FRNI=70 Hz - 2.9 45 mA
Frame frequency fFRM Vpp=5V+5% 65 70 75 Hz

* Display pattern : checker pattern



1.5 Optical Characteristics
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17128 duty, 1/ 12 bias,

Vopr=17.4V, Ta = 25°C
Item Symbol Conditions Min. Typ. Max. Reference
Viewing angle 6, - 604 €220, 0=0 40° - - Notes 1 & 2
Contrast C =5 =0 2 3 - Note 3
Response time (rise) ton 0=0, 0=0° - 180 ms 270 ms Note 4
Response time (fall) toff 6=0,0=0° - 150 ms 230 ms Note 4
Note 1: Definition of angles 8 and @ Note 2 : Definition of viewing angles 681 and 62
Z(6=0° A
Light (when reflected) Sensor Cmax., F=======--->
62 /
Y (@ =180°) Contrast
\ C
/ 20 p=-==)f-—rmmmmm e ¢ -
y % : ,'\LCD panel : :
\ 1 : \ X (D =90°) | !
Z Sl ) : :
/ | 61 62
z ]
5] Viewing angle 6 (@ fixed)
Light (when transmitted) Y :BZ_Z%?) Note:  Optimum viewing angle with the

Note 3 : Definition of contrast C

naked eye and viewing angle 6 at
Cmax. above are not always the

Note 4 : Definition of response time

, | I Herm
i lection) of unselected d Veer ]_
. Brightness (reflection) of unselected dot (B,) Voltage ‘| l‘_] L LI [L|
Brightness (reflection) of selected dot (B;) ) h_' II_ JJ r.’ ” |J_.| |]_
Brightness (reflection) of ———
selected dot Unselected | Selected state [ Unselected state
1 state | _(display ON) | (display OFF)
(%) - ~ L
Bright
f f 10% '
Brightness Brightness o
. / (reflection) of (transmission) 100% 90%
Brightness unselected dot L
(refl.ectuon) Dark !
ton toff
: Note : Measured with a transmissive LCD
0 panel which is displayed 1 cm?
Operating voltage (v) Voor @ Operating voltage frrm : Frame frequency
ton . Response time (rise) totf : Response time (fall)



1.6 EL Backlight Characteristies

(1) Absolute Maximum Ratings
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ftem Symbol Conditions Min. Max. Unit
Driving voltage VEL 1 kHz,1 min - 200 Vrms
Driving frequency feL 115Vrms,1 min - 2.0 kHz
Operating temperature Topr -20 + 50 °C
Storage temperature Tstg -20 + 60 °C
Operating humidity 40°C - 95 %RH
(2) Operating Range
ltem Symbol Min. Typ. Max. Unit
Driving voltage VeL 41 115 130 Vrms
Driving frequency feL 50 400 1000 Hz
(3) Brightness and current consumption characteristics
item Conditions Min. Typ. Max. Unit
Brightness }/EL =;0105Q/fm5 60 70 100 cd/m?
. EL= z _ 2
Current consumption T, =23°C+3°C 0.12 0.15 mA/cm
Power consumption 50+ 10%RH - 4.0 - mW/cm?2
(4) Service life
Item Conditions Ratings Unit
T 40°C, 95%RH, 100V rms, 400 Hz 500 hr
Service life
20°C +5°C, 60%RH, 100V rms, 400 Hz 1800 hr

* Time until the brightness decreases to the half of the initial value



1.7 Dimensions
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Unit : mm/inch
General tolerance: * 0.5mm

4.0/157 90.0+0.3/3.543 (4.0)/(.157)
6.25/.246 \ 77.5+0.3/3.051(Viewing area) . (6.25)/(.246)
T T
4-¢3.240.2/4-¢.126 9.5/.374 71.0+0.2/2.795 (Display area)  (3.5)/(.374) | 2.5max./.098max,
5 \ 192X 128 dot =
s . — E
Tl £
SR /) ©
Si3p ' o3 ﬁi §
i € S S—— 5
= % :g ! -1
3| zle g 8
N | 5| S e
z ; ~ n,% @ o S
~| o 3 ! ’Q\.Q ™
Sk S N
gl & | | _“yHeight of IC
”@ 2 ~ - - - ) i W
21T To I :]
~153| = — = = 2l Q:
Slalal ey i U Hi-EL
S[== 4494440040000 O] < 1.240.2/.047
S 2.54x13= 14-¢1.0£0.2/ 2 = .5max.
= 12.0/.472 33.02+0.2/1.3 14-¢.039 S = 8.051/.315 ’ sn.l?és/max
3.0/.118 ~ (3.0)/(.118) I3.4max./. 528max.
(1.0)/(.039) %.0/3.78 (1.0)/(.039) -
98.0/3.858
TO = E— =av R ]
| a0.0/tas | 35.0/1.378 ’
| | | EE
S| 0.33/4013 0.04/.002
° 0.37/015
Figure 1 Dimensions
[I/0 Terminal Functions ]
No. | Symbol Function No. | Symbol Function
1 D3 Display data input 8 Do Display data input
2 D, Display data input 9 Vpbp Power supply voltage (1) : +5 V
3 FLM One-frame timing signal 10 Vss GND:0O V
4 M Liquid crystal ACdrive control 11 Vic Power supply voltage (2) :
signal -12.4V (typ.)
5 CL1 One-common-line timing signal 12 | Fgnp Frame ground*
6 cL2 Display data shift clock 13 VEeL EL driving voltage
7 Dy Display data input 14 VeLG EL driving voltage (GND)
*

Since Fgnp terminal is connected to the metal frame of the module, use the terminal to ground

the frame.
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2. CIRCUIT STRUCTURE

2.1 Liquid Crystal Driving Circuit

The drive waveform of the LCD panel is shown in Figure 2 on the 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 erystal AC drive control signal (M).

The frame frequency is normally set to 705 Hz to prevent screen flicker.

The G191C has a 1/128 duty cycle, and the common electrodes are selected within a
frame by time division from electrode 1 to electrode 128. This is called line
sequential scanning. The voltage level of the segment electrodes determines
whether the dots at the intersection of the segment electrodes are selected or not,
when the common electrode is selected. As shown in Table 1, there are six drive
waveform voltage levels, Vg to V. The voltage level is determined by the bias
value. The voltage between the segment and common electrodes is thus applied to
the liquid erystal. The selection waveform for SEGg-COMg and the non-selection
waveform for SEG1-COM] are shown in Figure 2. The size of the effective voltage
of the waveform determines whether the liquid erystal under the selected dots is in
the selection or non-selection state.

Table 1

V, | Common and segment selection level

V, | Common non-selection level

V. |Segment non-selection level

Vg4 [Segment non-selection level

Ve | Common non-selection level

Vi | Common and segment selection level
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Figure 2 Drive waveform
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2.2 Circuit Structure
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The G191C consists of common drivers, segmenf drivers, a bias voltage generation
circuit and EL backlight. Figure 3 shows the block diagram.

Dg~D3
M, CL1
CL2
M, CL1 | l l[‘ l ‘
FLM -E— AV _ AV —
Vop Vss —>1Segment E > Segment E Segment
— driver 1 driver 2 driver 3
Vsg
—_
80 80 32
Y
] Common
PS driver1 | 80
l 192x 128 full dot-matrix LCD
_—/'\ Common
L ~J driver2 48
—1/
Va
Ve
Vg
\% Va, Vb, Ve, V¢ Common driver : HITACHI HD61105
Segmentdriver : HITACHI HD61104
L1 Bias voltage
.
Vic generation
— crcult
VEL _
VelG EL backlight

Figure 3 Block diagram
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Common driver (HITACHI HD61105)

A common driver (CD) is a CMOS IC with 80 drive outputs. The G191C has two CDs,
whose internal registers are connected each other. They operate as follows.

Input one-frame timing signal (FLM) is taken into the internal shift register by the
falling edge trigger of the one-common-line timing signal (CL1), and sequentially
shifted. After 128-CL1 input, the next FLM is input and the same operation is
repeated. As shown in Table 2, the common output is selected according to the shift
register contents and the liquid crystal AC drive eontrol signal (M) in the drive
circuit, and the common drive waveform is formed.

Table 2
Shift register content M COM output

H V¢

H
L Va
H Vb

L
L Ve

Segment driver (HITACHI HD61104)

A segment driver (SD) is a CMOS IC with 80 drive outputs. It operates as follows.
Input four-bit data is sequentially taken into the internal register by the falling edge
trigger of the display data shift elock (CL2). SD has a chip enable function. After
80 bits of data are taken into SD1, the next data is automatically taken into SD2.
G191C has three SDs and 192 bits of data can be taken. The display data taken into
internal register are latched by the falling edge trigger of CL1. As shown in the
Table 3, the segment output is selected according to the display data and M in the
drive circuit, and the segment drive waveform is formed.

Table 3
Display data M SEG output

H Va

H
L V¥
H Ve

L
L Vd

The relationship between the display data and display screen is shown below..

1 2 3 4 5 § e rresteiinieieaiiiietii it 192

:l DSlDZlD'IJDOlDBlDZI

192 x 128 dots (1/128 duty )

128

Figure 4



(3) Bias voltage generation circuit
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Six levels of voltage, V4 to Vf, are applied to the common and segment drivers. The
voltage is generated through operational amplifier by resistance-division from liquid
crystal operating voltage (Vopr). Here, an operational amplifier is used as a voltage

follower.
Vpp © + oV
: I °"
Ry [ ~ ]' o Vi
: 1
C ] C
R‘I ':\ _Jl: o VC
C
v Rz B T° o,
! \ 1 o Ve
R /Operational J_ C
\ ! amplifiers T v
Vic © —e ,g O V¢
1/12 bias :

Figure 5 Bias voltage generation circuit

Ry= (12-4)Ry= 8Ry

Also, display screen contrast and viewing angle are influenced by the ambient
temperature. The recommended Vopr level at different temperatures is as follows.

Temperature (°C)

25

50

Vopr (V)*

18.4

17.4

16.3

* Vopr= Vpp - Vic

(4) EL backlight

To the EL backlight, apply AC signal from low-frequency constant voltage source or

from EL inverter.

Ver
115V (typ.) é ‘
400 Hz (typ.) l EL backlight
Ve v
.................................... G191C  cooovemermmneeiieeei
Figure 6
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2.3 Timing Characteristies
2.3.1 Power ON/OFF and Signal Input Timing

Power ON/OFF and signal input should be performed according to the timing shown
in the figure below in order not to damage the LCD driving circuit and the LCD

panel.
Item Min. Max. Unit
t9 0 20 ms
12 20 -_ ms
t3 0 - ms
_________ (( e
oo (I N o
o < 4
e ( e
Q2277227770272 s
. 2 i 13
e e T -
Y
) o« o -SVto
) 20V

Figure 7 Power ON/OFF and signal input timing

2.3.2 Timing Characteristies
Ta = 0°Ct050°C, Vpp = 5.0V £5%, Vgg= OV

ltem Symbol Min. Max. Unit
CL1 cycle time teclt teel2 x 10 - ns
CL1 high fevel width twclth 125 - ns
CL1 low level width twcll 5000 - ns
Data setup time 1 tds1 100 - ns
Data hold time 1 tdh1 100 - ns
M phase difference tdm - 300 ns
CL1, CL2 rise time 1, - 30 ns
CL1, CL2 fall time ¢ - 30 ns
CL2 cycle time tccl2 285 - ns
CL2 high level width twcl2h 110 - ns
CL2 low level width twcl2l 110 - ns
Data setup time 2 tds2 80 - ns
Data hold time 2 tdh2 80 - ns
CL2 setup time tsl 80 - ns
CL2 hold time tih 80 -~ ns

- 10 -
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Timing chart 1 Timing of signal input into common driver
|Ee——  1frame —> [_I

FLM I)S l—l ()S
§8

|%—— 128 clocks ——>

cr LI P b DL LT L Ll PITET
FLM 1;_151 tdh1
|| tccll g
LG > T —— T
X
L 4 _ twclth S
—> | twcli] —

Timing chart 2 Timing of signal input into segment driver

m X
cL1 n

~— tlh > tecl2 >

twcl2l -}l twel2h

— tdh2 -

p.
E tds2 —>
Do~ D3 >< 1§<

- 11 -
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2.4 Interface Circuit
2.4.1 Interface with MPU signal

The G191C is controlled by the MPU circuit, whose interface is easily set up
when the LCD controller is used. The LCD controller has basiec functions such as
receiving information related to the display from the MPU circuit, and sending
display timing signals and display data to the LCD module, and other functions
such as cursor display.

The G191C must use LCD controllers conforming to the following conditions.
e controller for a full dot-matrix LCD module
e capable of transferring data to the LCD module in four-bit parallel
e capable of driving the LCD module at 1/128 duty

The following section gives examples of interfaces using the OKI MSM6255GSK,
SEIKO EPSON SED1330FBA and HITACHI HD64646FS controllers.

- 12 -



(1) OKI MSM6255GSK
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MPU MSM6255GSK
> CS
>1 DIEN G191C
Pata |G > DBg~DB; FRP o3 [Fim
bus FRMVB T wm
——ELE;—* 51 CL1
1
G, - L
> A j———-——>»| 8 DO
DR_|VA| =| A —| G rROM K RAy~RA;3
> G OE 9 | Voo
A 0] v
— 11| Vic
12 | Feno
e . 13 VEL
WE Display Ry
- RAM ELG
I——MA0~MA15
Address
bus >A0~A15
DC power supply
+5V
GND
-5Vto
-20V

[ Features of the MSM6255GSK }

e Interface with 80-series MPU possible

e Cursor

Scrolling and paging
CMOS process
5-V single power supply

- 13 -

Figure 10 Interface circuit with MSM6255GSK

- ON/OFF; blinking speed, form, and position are programmable
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(2) SEIKO EPSON SED1330FBA

MPU SED1330FBA
= G191C
R/W - XDz [ ] b,
> Ag —LD—Z——> 2 D,
> ¢ YD 3 [Fm

£ WF

> RES BT = AL
Data K > Dy~D; ~oa CL1
bus 5 6 | cL2
™ VDo~VD;, —ﬁ—» 7 | b,
————>| 8 Dg
10 | Vs
D' | _ — 11 VLC
}'&’l\:y < VR/W 12 | Fenp
[} 14 | Vg1

l VAg~VAss

DC power supply

+5V
GND

Figure 11 Interface circuit with SED1330FBA

[ Features of the SED1330FBA ]
e Interface with 80-series or 68-series MPU possible
® Built-in character generator ROM : 160 kinds
® External character generator
-CG RAM : (816 dot-matrix) X 64 kinds
-CG ROM : (8 X 16 dot-matrix)x 256 kinds
® Layered mode : AND, OR, XOR, "preferred" OR
¢ CMOS process
® Scrolling (vertical and horizontal)

® 5-V single power supply

- 14 -



(3) HITACHI HD64646FS
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VR HD64646FS
~>|E5.RD, WR
RES
%ata < ] 1 >| DBy~DB;
us ) {}
> > CUDISP
r el [ M G191C
/} 5} g Selector:> MDg~MD5 LUz 1 D3
GR > LY, 2 | b,
CH/GR I _y 24 De
' L 4| w
> CLT 5 | CL1
Selector:> MDg~MD7] CL2 c Tz
WE Y rF"> t31 7 o,
0
CS CG ROM <: RAg~RA, 8 Dg
= 10 | Vs
Yy v 11 VLC
12 | Fgnp
A-RAM 1 v-Ram 3] v
{ N j 4} 14 | Veig
L > RS
>l MPX
Address| Ag~Ais {} ﬁ
bus | Ag | MAg~MA 5
DC power supply
+5V
GND
-5Vto
-20V

Figure 12 Interface circuit with HD64646FS

[ Features of the HD64646FS]
¢ Interface with 80-series MPU possible
¢ Layered mode : OR (character and
graphics)
e Character reverse, blinking, all black,
all white
e Cursor
ON/OFF; blinking speed, form and
position are programmable

- 15 -

Character font
-Vertical : 1 dot to 32 dots
-Horizontal : 8 dots

Scrolling

-Vertical : smooth or character unit

-Horizontal : character unit
CMOS process
5-V single power supply
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2.6 Suitable Inverter SKI-050-05H

The SKI-050-05H is the inverter for EL backlight of G191C. The inverter requires
5V power supply to drive EL lamp. EL lamp service life is much longer when used
with an inverter rather than with a fixed power supply, because the inverter adjusts
EL brightness by changing output voltage and oscillation frequency as EL lamp life
decreases.

(1) Electrical Characteristics (when combined with EL lamp)

Item Symbol Conditions Specifications Unit
Oscillating frequency fizy | T@=25°C,V|y=5VDC 600 typ. Hz
Output voltage Vour |Ta=25°C,Viy=5VDC 100 typ. Y
Output current lour |T@=25°C,Viy=5VDC 10 typ. mA
Input current hw |T@=25°C,Viy=5VDC 120 typ. mA
Input voltage Vin 5.0 typ. VvV DC
(2) Tolerance (inverter only)
item Specifications Unit
Input voltage 4.0 to 5.0 VvV DC
Load range 25 to 75 cm?2
(3) Maximum ratings (inverter only)
Item Specifications Unit
Input voltage 6.0 VvV DC
Load range 75 cm?2
Operating temperature range -10 to +55 °C
Storage temperature range -20to +70 °C
(4) Dimensions (Unit: mm)
A
fo -E==- O
+ o
y v
~ -E==- O
N ‘S) B Y 02
20407 \3:20.8 -00s
D g c
. 26%1.0 -
Bl T ey
|
| 1
i ) = ) .
i i \ Pin No. Functions
o 1 input: 5V DC
* 2 | Output
* utpu
o 3 Common:GND
- ) i
Figure 13

- 16 -
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3. NOTES

Safety

If the LCD panel breaks, be careful not to get the liquid erystal in your mouth.
If the liquid erystal touches your skin or clothes, wash it off immediately using
soap and plenty of water.

Handling

+ Avoid static electricity as this can damage the CMOS LSI.
+ The LCD panel is made of plate glass; do not hit or press against it.
+ Do not remove the panel or frame from the module.

The polarizer on the display is very fragile; handle it very carefully.

Mounting and Design

+ Mount the module in the specified installation sections and holes.
To protect the module from external pressure, put a plate of transparent
material such as acrylic or glass over the display surface, frame, and
polarizer. Leave a small gap between the transparent plate and the module.

vr Example
Small gap
&Transparent plate O H/Exterior surface
( Module A = N w
' N N [
{ il 1 L ]

U\ = l _) \D/K Screw

+ Keep the module dry. Condensation can damage the transparent electrodes.
Since high voltage is applied to the EL terminals, do not touch the EL
terminals and the EL lead terminals.

it mm e — -

PN

EL lead terminals

R

A

® ®

F

9 =3

10PPRPPRPOPOOOOEE®14

é EL terminals

- 17 -
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Storage

- Store the module in a dark place where the temperature is 25°C +10°C and the
humidity below 65% RH.

+ Do not store the module near organic solvents or corrosive gases.
Do not crush, shake, or jolt the module or its components.
Cleaning
+ Do not wipe the polarizer with a dry cloth, as it may seratch the surface.
Wipe the module gently with a soft cloth soaked with a petroleum benzine.

Do not use ketonic solvents (ketone and acetone) or aromatic solvents (toluene
and xylene), as they may damage the polarizer.

- 18 -
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