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1. SPECIFICATIONS

1.1 General

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 640 dotsx 200 dots

1/ 200 duty
Four-bit parallel data input

Weight : 450 g
1.3 Option Specifications

Model LCD Dot color* Background Viewing angle
color*
G648D00B000 6 o’clock Reflective
STN type** Yellow
GeasDooB100 | (Yellowgreen) Black green 12 o'clock | Reflective
G648D21B000 6 o'clock Transflective
with EL backlighting (white)****
STN type , .
G648D00C0O00 (blue green) Black Green 6 o'clock Reflective
CTN +une Trancmicciva with FI harklinhtinn

L 1 Il 1 . Il —

The LCD colors are affected by temperature, so the colors at low or high temperature differs
slightly from those in the above table.

** STN (Super New TN) LCD

The STN has even better display than the conventional new TN because of its increased twist
angles. It has the following features:

(DEven clearer display
- @Wider visibility and high contrast
Easy to see in vertical directions
***  G648D25B000 is a negative type; when the display data is 1, the dots are white. When the

input it into the module.

Technical Data.
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1.4 Absolute Maximum Ratings

Vss = 0V
ltem Symbol Conditions | Min. Max. Unit

Vpp -03 6.0 Vv
Power supply voltage Vic Vpp - 30.0 Vop v
Vo Vo 2 Vic Vpp - 30.0 Vpp \Y
Input voltage Vi ~03 Vop + 0.3 Y,
Operating temperature Topr 0 + 50 °C
Storage temperature Tetg -20 + 60 *C

1.5 Electrical Characteristics
Vss = 0V, Ta = 0°C ~ 50°C

Item Symbol Conditions Min. Typ. Max. Unit
Voo 4.75 5.00 5.25 Vv
Power supply voltage Vic Vop= 5V%5% | -245 | -240 | -235 Vv
Vpp = 5V*5%
Vo DD ! -23.0 - - \Y)
Vo 2 Vic
High Viy VDD =5Vi5% 0.8 VDD - VDD
input voltage
Low VIL VDD =5V+5% 0 - 0.2 VDD
oD Vop= 3.0V - 1 25 mA
Current consumption* Vic= -24.0V
e Vo= —-17.5V - 9 20 mA
Frame frequency frRM Vpp = 5V£5% 65 70 75 Hz

* STN -type (Yellow green, blue)

1.6 Optical Characteristics

1.6.1 STN type (Yellow green, reflective type)
1/200 duty, 1/15bias, Vopr=22.5V, Ta = 25°C

ltem Symbol Conditions Min. Typ. Max. Reference
Viewing angle 6; - 64 €220 0=0 >0° — — Notes 1 & 2
C=z20 Q& =90° 60° - -
Contrast C 6=5 0=0° 3 5 - Note 3
Response time (rise) ton =5 D=0° - 180 ms - Note 4
Response time (fall) toff =5 0=0° - 350 ms - Note 4

1.6.2 STN type (Blue, transmissive type)
1/200duty, 1/15bias, Vopr=22.5V, Ta = 25°C

Item Symbol- Conditions Min. Typ. Max. Reference
Viewing angle 6, - 6, €2200=0 25° — — Notes 1 &2
€z 20 O =90 40° - -
Contrast C 6=5, 0=0 2 3 - Note 3
Response time (rise) ton 6=5 &=0° - 180 ms - Note 4
Response time (fall) tott 6=5 0=0° - 350 ms - Note 4
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1.6.3 STN type (Blue green, reflective type)
1/200 duty, 1/15 bias, Vopr=24.5V, Ta = 25°C

ltem Symbol Conditions Min. Typ. Max. Reference
= =Q° ° - -

Viewing angle 8, - 64 €2200=0 20 Notes 1 & 2
C=z 20, & =90 60° - -

Contrast Ne 6=5, Q=0 3 4 - Note 3
Response time (rise) ton f="5 0=0° - 220 ms - Note 4
Response time (fall) Lot f=5,0=0 - 360 ms - Note 4

Note 1: Definition of angles 6 and @ Note 2 : Definition of viewing angles 681 and 62
Z (6=0° A
Light (when refiected) Cmax., [=—=—===—=—=>
Y (@ =1807 Contrast
C
X e e e
N\

X (2 =90°%

/] - o

z %
5‘ Viewing angle 8 (& fixed)

Light (when transmitted) Y (@ =0 Note : Optimum viewing angle with the
(6=90° naked eye and viewing angle 8 at
Cmax. above are not always the
same.
Note 3: Definition of contrast C Note 4 : Definition of response time

ALY

’ o

o]
Brightness (reflection) of unselected dot (B;) Voltage Pirl -l_ IH ILI
c= ] ' I _ ‘ |

Brightness (reflection) of selected dot (B,) V) IJJ lj__'
i I

Brightness (reflection) of
selected dot Unselected | Selected state | Unselected state
; state | _ (dispaly ON) |  (dispaly OFF)

(%)} sright i } S
10% t
Brightness Brightness o
/ (reflection)of  (transmission) 100% 90%
Brightness unselected dot l
(reflection) Dark .
e— <>
ton toﬁ
1
1 Note:  Measured with a transmissive LCD
0 panel which is displayed 1 cm2
Operating voltage (v) Vopr Operating voltage frrm : Frame frequency
ton :  Response time (rise) tots : Response time (fall)
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1.7 Dimensions
Unit : mm/inch
General tolerance: * 0.5mm
) 270.041.0/10.630 .
4.0/._157_[,%" 131.0+0.3/5.157 e 131.020.3/5.157 “1(‘{;9)/(.57) 12.0max./.472max.
als r;"'l"""' Lwe oy H
ik Sk
T2 ee & P
FS1—
Gl by
TN 1
oo
Sl_iIE13] I
MENHE
Swlsl=e r )
=Sl h Height of IC
Hloil e | BB
A il Facl ooy P u :
o ~ it~
2 = :
35 ]
a8
4512
o 3 E.9w T4
== 3 4.5max./. 177max.
Bl5[S 5 5059 = /L (1.5)/(,059) ].4.5max./. |77max.
ZiZl2 g 265.0/10.433 ~N /  6.0/.236
slal /254 % 13=33.02/1.3 0.35/014
AR 14-¢1.040.2/¢.039 Rl

0.32/.013 ’0.03/.00[

Figure 1 Dimensions

[I/O Terminal Functions ]
No. | Symbol Function No. | Symbol Function

1 Dj Display data input 8 Do Display data input

3 FLM One-frame timing signal 10 Vss GND:0 V

] | signal |1 | | -28V |
—= - adjustment terminal
6 cL2 Display data shift clock 13 INH Display ON/OFF control
7 Dy Display data input terminal*
14 FGnD Frame ground**

and unite J25.
The display will then be on when INH is H, and off when INH is L.

P ¥ oS

** The Fgnp terminal is connected to the metal frame of the module.
Use this terminal to ground the frame.

125 Dﬁd ‘:11> @ « Solder
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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 erystal, an AC voltage is applied between the two
The display quality of some LCD panels may be improved by increasing the
frequency of liquid erystal AC drive waveform. For the G648D, in addition to the

i ~ R - - - -

uses M' signals. However, interface circuit that can input M signals should be
designed to use both types of liquid crystal driving eireuit.

The frame frequency is normally set to about 70+ 5 Hz to prevent screen flicker.

The G648D has a 1/200 duty cycle, and the common electrodes are selected within a

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 Vf. The voltage level is determined by the bias
value. The voltage between the segment and common electrodes is thus applied to

the selection or non—selection state.

Table 1

V, | Common and segment selection level

Vp | 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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~<—— 1 frame —>]

.. Vb
COM o

<
o

COM 4

SEG ¢ . Vg

SEG
Vg
e Vi
Vopr

.- 1715V gpr

SEG - COM g I ] 115V
(Selection waveform) opr

- T 'Vopr

) 13/15V o pr
.. I_L.| 1/15V o
SEG 1~ COM | | — -1/15V
(Non-selection waveform) opt

'1 3/1 SVopr

Figure 2 Drive waveform
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2.2 Circuit Structure

The G648D consists of common drivers, segment drivers, a bias voltage generation

diagram.

In the liquid erystal driving circuit where the M' generation circuit is not built in,
CL1 and M are directly input to the segment driver and common driver instead of

CL' and M'.
Do~D3 e -
cL2 . . oI
" |
-
CL1 N Rt S PR TN AVAVAVARR AVAVAY A
circuit v ____»Segment_»Segment ____________________ — > [Segment
FLM SS driver 1 driver 2 driver 8
M
—_—
VDI:__)
Vss 80 80 80
2l Y
]::> Common
> driver1 | 68
— Common
PS driver2 |68 640 x 200 full dot-matrix LCD
Va | Common
Ve L~ driver3 | 64
Vg
Vf Va: Vbl Vel Vf
Bias voltage
L>1 generation
circuit
T CD : Common driver (OKI MSM5298GS)
SD : Segment driver (OKI MSM5299BGS)
Vo ] Vopr(Va = Vi)
control
Vic ) circuit

Figure 3 Block diagram
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(1) Common driver (OKI MSM5298GS)

(2)

A common driver (CD) is a CMOS IC with 68 drive outputs. The G648D has three
CDs, whose internal registers are connected each other. They operate as follows.

shifted. After 200-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 erystal AC drive control signal (M) in the drive
eircuit, and the common drive waveform is formed.

Table 2
Shift register content M COM output

H V,

H
L V¢
H Ve

L
L Vp

Segment driver (OKI MSM5299BGS)

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 clock (CL2). SD has a chip enable function. After

— e me =) mmrm — e QT —mTs e T mm mmmmm o —— ——— e — ———ty v = —m- = ———p——y —— - —e-— —i= —oo oo

drive circuit, and the segment drive waveform is formed.

Table 3
Display data M SEG output

H V¢

H
L Va
H Vg

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

1 2 3 4 5 B rrreeeterecmesecierieeceieteetiiaerieaiacnecnatnans 640

1D3‘DZJD‘IID(!|D§102J

640 x 200 dots (1/200 duty )

200

Figure 4

3) Vopr control eircuit

Display screen contrast and viewing angle are affected by changes in the liquid
crystal operating voltage (Vopr). As shown in Figure 5, external VL C is supplied to
the operational amplifier and Vopr (Va to Vf ) applied to the LCD panel is generated.

R= 20kQ Vopr (Va to Vi)

L—[\_ y
VR= 10kQ T ;Y0 l}>—“_—°

Operational amplifier

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) 0 25 50
TN (Yell
gTN EBleu e‘;w green) 235 225 205
Vopr (V)*
STN (Blue green) 25.0 245 235

* Vopr = Vpp-Vo
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(4) Bias voltage generation circuit

Six levels of voltage, Vg to Vf, are applied to the common and segment drivers. The
voltage is generated through operational amplifier by resistance-division from liquid

follower.

Voo © oV
' 1 ’

R1 T C
"

C
R :{ O Ve

C
Vopr R2 I o V4

R4 c
1 o Ve

Operational 1 C

¥ Ry amplifiers T

o $ + o Vi

1715 bias : Ry= (15-4)Ry= 11 R,

Figure 6 Bias voltage generation circuit

(5) M' generation circuit

-t T TeTT T - TTTT Ty TTTT Tt @ T T T T - - - -

signal (CL1) on which A time division is performed and a frame timing signal (FLM) on
which B time division is performed, and outputs liguid erystal AC drive control signal
M'. Values A and B are set according to the LCD panel so that the best display quality
can be obtained and the drive voltage can be alternated.

CL1' is the buffer output of CL1.

R = Tt it S - - T B ~ SN - - I - [E 2N

liquid erystal AC drive control signals).

N i :
: > CL1
CL A.ﬂ.'equency
: divider :
: | > ™
FLM 3 B'fr.equency Ex-OR gate
: divider B

Figure 7 M' generation circuit

- 10 -
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2.3 Timing Characteristics

2.3.1 Power ON/OFF and Signal Input Timing

in the figure below in order not to damage the LCD driving circuit and the LCD
panel.

i {(
4.75 v;‘: D)) sy Y
VDD 0~50ms 0~50ms
( <>

Input signals /////////////A)(:ZZZZZZZZZZZZ/

0 ms min. ) 0 ms min.

Vo (>|
Vic [\ < /I

Figure 8 Power ON/OFF and signal input timing

2.3.2 Timing Characteristies

T, = 0°Ct0 50°C, Vpp = 5.0V 5%

ltem Symbol Min. Max. Unit

CL1 period tccl 1000 - ns
CL1 high pulse width twcl1h 125 - ns
CL1 low pulse width twciil - - ns
Data setup time 1 tds? 100 - ns
Data hold time 1 tdh1 100 — ns
Allowable M delay time tdm - - ns
Input signal rise time t, - 50 ns
Input signal fall time ¢ - 50 ns
CL2 period tcel2 334 - ns
CL2 high pulse width twcl2h 125 - ns
CL2 low puise width twcl2l 125 - ns
1Data setup time 2 tds2 100 - ns
Data hold time 2 tdh2 100 — ns
CL2 rise to CL1 rise tid 63 — ns
CL2 fall to CL1 fall tsl 125 — ns
CL1 rise to CL2 rise tls 125 - ns
CL1 fall to CL2 fall thh 63 - ns

- 11 -
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Timing chart 1 Timing of signal input into common driver

j€— 1frame —>

FLM ﬂ r)g ’—l {9 ﬂ
y | » | o]

|<—— 200 clocks ——

cr LUV bbb DL LT EE e DI

ELM /-l 39 ] tdh1 | ;
‘ I tecll 1

L > ol tf .
AN,
CL1 -‘24 twecl1h ‘Sr _;’Zlh_\___
-~ > [ twelll
-€— tdm \
: ~t

Figure 9

Timing chart 2 Timing of signal input into segment driver

L=20
? ) - [#]: Cascade number of the segment driver

\Y/]
tdm —|
B —

Rle—— twalll ="£

“cL

~— | >

CL2

tds2 —3=
Do to D3 ><

- 12 -
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2.4 Interface Circuit
2.4.1 Interface with MPU signal

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 G648D must use LCD controllers conforming to the following conditions.
¢ For a full dot-matrix LCD module
& Where data is transferred to the LCD module in four-bit parallel
¢ Where G648D display screen has 1/200 duty

The following section gives examples of interfaces using the OKI MSM6255GSK,
SEIKO EPSON SED1330FBA, HITACHI HD64646FS and YAMAHA V6366B
controllers.

- 13 -



(1) OKI MSM6255GSK
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MPU MSM6255GSK
> CS
»| DIEN Gb648D
Data k- | DBo~DB; |-RP___ [ 3 | Fm
bus FRMB 4 M
P s | e
— > RDo~RD; —S—%’————» 6 | CL2
1
— | 7 | b
T ’ 1 | | UDo o T n
—1L__ 1 G | | O | | v - Y | Vpp
S o] v
R 11 | Vic
<12 | Vo
—_— . VR 13 | INH
WE Display "
> RAM GND.
LMAU"MA]S
Address R= 20kQ
bus PlAo~Ass VR= 10kQ
DC power supply
+5V
GND
-24V

Figure 11 Interface circuit with MSM6255GSK

[ Features of the MSM6255GSK ]

¢ Interface with 80-series MPU possible

e Cursor

Scrolling and paging
CMOS process
5-V single power supply

- 14 -
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(2) SEIKO EPSON SED1330FBA

MPU SED1330FBA

~| cs G648D
> R/IW XDz Ds
XD»
- AO [ D2
YD
>| ¢ LN FLM
- WF M
> RES LP
Data K >| Dy~D; s CL1
bus cL2
XDy
> VDg~VDy o D,

XDg

Display < VR/W

o)
>
<
W
A >
|

-d | et | |

vl el I = LR e A R N R E IV LN
O
o

VR

—

Py

sl
(]
pd
\»)

VAg~VAs

R=20kQ
VR= 10kQ

DC power supply

+5V
GND

-24V

Figure 12 Interface circuit with SED1330FBA

[ Features of the SED1330FBA ]
¢ Interface with 80-series or 68-series MPU possible
® Built-in character generator ROM : 160 kinds
° External character generator
-CG RAM : (8X16 dot-matrix)x 64 kinds
-CG ROM : (8x16 dot-matrix)x 256 kinds
¢ Layered mode : AND, OR, XOR, "preferred" OR
e CMOS process
e Scrolling (vertical and horizontal)

e 5-V single power supply

- 15 -



(3) HITACHI HD64646FS
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MPU HD64646FS
>g—_s_,_R—5,ﬁ
RES
%it: e — U —>{ DBy~DB;
V2 CUDISP
{_,VA VA G648D
/} {} rSeIector:>MD3~MD15‘ﬂ3——‘> 1| D3
CH/a;_ > -—LU2—> 2 D,
\ M 3 | ewm
/ -—M——> 4 M
> MDg~MD> | Et; > | CL1
. Selector;> 0 7 = 6 | cL2
WE [ H: LU1 7 | Dy
0
cs CG ROM |~ RAg~RA, > z VDO
DD
cs ﬁ o 10 | Vss
— 11|V
RAY% _ L
o 12 Vo
A-RAM 1 v-RAM VR 13 | INH
1} i 4} 14 | FgnD
11 > RS
>l MPX
R= 20kQ
IAddress| Ap~A1s ﬁ} VR= 10kQ
bus I AO I MAO~MA15
DC power supply
+5V
GND
-24V

Figure 13 Interface circuit with HD64646FS

[ Features of the HD64646FS]
o Interface with 80-series MPU possible
e Layered mode : OR (character and

graphies)

e Character reverse, blinking, all black,

all white
e Cursor

ON/OFF; blinking speed, form and
position are programmable

- 16 -

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

e Scrolling
- Vertical : smooth or character unit
-Horizontal : character unit

& CMOS process

® 5-V single power supply




(4) YAMAHA V6366B
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MPU V63668
JOSEL
IOW
< | ioR
MEMW G648D
MEMR
MEMRDY [-LDo 1 4 | p
RESET 3
Da~D D —LE-L-——-> 2 D,
Data 07
bus - > Q < > CDp~CDy ) S 3 | FLM
X Iy
BDIR BLA
> - ————>| 5 | CL1
RDg~RD>
L] __ BT .16 | c2
LATCH | EC NP S e
LD
! -
9 | Vop
cGROM K RAg~RA3 10 | Vs
7N "1 ] vic
<112 | Vo
LATCH |- VR 13 | INH
{} A 14 | Fonp
LATCH |=—s ccL
——1[ R= 20kQ
VR= 10kQ
Display = WE
RAM —
< OE
Address | Ao~A1s 4}
bus D> Ik ADg~AD;s
o | A XA
C power supply > Ag~As
+5V
GND
-24V

for IBM-PC

¢ Cursor

Figure 14 Interface circuit with V6366B

[ Features of the V6366B ]
e Compatible with CGA, MDA, and HGC

ON/OFF/Blink; form and position are

programmable
e Scrolling smoothly

- 17 -

® Character font
Vertical : 1 dot to 32 dots

dots
e CMOS process
e 5-V single power supply
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2.4.2 Interface with video signal
When interfacing with SEIKO EPSON SED1341F controller, the G648D displays

Figure 15 shows an example of interface circuit using the SED1341F.

COMPUTER | SED1341F Gea8D
| XBs |4 | p,
» ‘ X0, T
Separate vD : D [3 ] rwm
video HSC g LWF a4l ™
signals VSC > | LP s | cut
- ~—————-——>)):SD?‘ 6 | CL2
> MD0~MD7'W> 7 | Dy
{8 | Dy
9 | Vpp
R 10 | Vss
Display - — i T Vic
RAM ~€ WE 12| Vo
VR 13 | INH
T} 14 | Fgnp
MAg~MA, 4
R=20kQ
VR= 10kQ

DC power supply

+5V

GND
-24V

Figure 15 Interface circuit with SED1341F

[ Features of the SED1341F ]
e Separate signal input compatible with TTL

signal, Dot clock
¢ Dot-clock generation with PLL, which has built-in PLL. program counter
and phase comparator. Clock frequency is selectable of 14.32 MHz typ.
and 21.05 MHz typ.
¢ Fine adjustment of display position
- Register programming method via four-bit bus
e 5-V single power supply

- 18 -
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3. NOTES

Safety

If the LCD panel breaks, be careful not to get the liquid erystal in your mouth.

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

polarizer. Leave a small gap between the transparent plate and the module.

PAe Example

Small gap

g Transparent plate ' ‘—J Exterior surface S

Module A = ﬁw (
N\ C \ } I

I L} 1 ]

AR

—~——T )

Screw

- 19 -
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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

—— s e e = et -~ - e e ar weave z\rrm e mrme e e — e e —y == —— -

and xylene), as they may damage the polarizer.

e e e e Ay ————

- 20 -
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