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DEM 320240F FGH-CW Product Specification

1. FUNCTIONS & FEATURES

MODULE NAME LCD TYPE

DEM 320240F FGH-CW FSTN Transflective Positive Mode
® Viewing Direction : 6 o’clock
® Driving Scheme : 1/240 Duty Cycle, 1/16 Bias
® Display Format : 320 x 240 Dots
® Power Supply Voltage : 5.0 Volt (typ.)
® LCD Driving Voltage (VLcp=Vop-Vo) : 24.0 Volt (typ. @ 25°C)
®  Operating Temperature :-20°C to +70°C
®  Storage Temperature :-30°C to +80°C
® Backlight: : CCFL
® Negative Power Generator (dc/dc) - AIC1652
® [CD-Controller on Board : S1D13700 (Epson)

2. MECHANICAL SPECIFICATIONS

® Module Size :163.00 x 109.00 x 12.60 mm
® Dot Size :0.33x0.33 mm
® Dot Pitch :0.36 x 0.36 mm
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DEM 320240F FGH-CW

Product Specification

3. EXTERNAL DIMENSIONS

FRAME

LCD
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2,The material comply with RoHS.
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DEM 320240F FGH-CW

Product Specification

4. BLOCK DIAGRAM

VDD

VSS
VEE

VO

POWER SUPPLY

WAIT —
/CS —
/RES —
/RD —

DBO—~DB7 —

DX0~DX3|

CP

FLM

S1D13700| MF

LP

1 1

AEA ARSREEEA

=l

S6B0086| |S6B0O086

1
S6B0086||S6BO086

L JL

HV

S6B0086

S6B0086

S6B0086

LCD PANEL
320X240 Dots

GND

5. PIN ASSIGNMENT
Interface Connector

CCFL

Pin No. Symbol Function
1 WAIT Wait
2 VSS Ground terminal of module
3 VEE Supply voltage for LCD
4 VDD Power terminal of module (typ. 5.0 Volt)
5~12 DB7~ DB0 Data bus
13 /WR Data Write
14 /RD Data Read
15 A0 Command/Data select
16 Vo LCD contrast adjust voltage
17 /CS Chip selection
18 /RES Reset signal
CCFL Connector
Pin No. Symbol Function
1 HV Power supply voltage for CCFL
2 NC No used
3 NC No used
4 GND Ground line (from inverter)
Version: 5 PAGE: 4




DEM 320240F FGH-CW Product Specification

6. PCB DRAWING

"V B R e B B B R B N N
‘0 B N B N N NN -
O
1
]
°
°
.
.
é%O[ [ o ] CS s .
.
.
: ! Y
= grmnmnmm-; RIS C8 R9 R3 CIO \ / :
E § § cc @] -Um-liE[REIIEEIIEEIEIWIEEIIEEI-EIC9 c: ue .
L o 1 Eﬁg% S|z Em |2 Egm = o
XTALL ci7EE] o Eiﬁ% S E maoe é
" Cil [ EEI%CB
ST YL Y
- sfM ML E\/DD
H B I: .c15
O * DEM320240F
‘0 A N B e S S ‘
N S S D e B D B D

DESCRIPTION:

6.1. The metal-bezel is set on ground when the J1 is closed.
Note: In application module, J1=0 Ohm

6.2. The mounting-holes are set on ground when the J2 is closed.
Note: In application module, J2=0 Ohm
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DEM 320240F FGH-CW Product Specification

7. CCFL-BACKLIGHT

144.00
1352
‘ 130.00%0.30

127V.A MIN
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uuuuu e

220.015 H

8560

104.8

l

l

L]
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¢
ol

SYMBOL | MIN. | TYP.| MAX.| UNIT | CONDITIONS
Forward Voltage Ve 288 | 320 | 352 |V If=5.0mA
Forward Current 1f 5.0 6.0 mA
Lamp Frequency fosc 33 55 80 KHz
Power Dissipation Pd w
Luminous Intensity v 660 | 750 cd/m?
Luminous uniform 75 80 % If=5.0ma
Emitted Color Ec 6000 K
. X=0.805 | X=0.320 | X=0.335 [f=5.0 mA
Emission Wavelength AP Y=0.346| Y=0.360 | Y=0.375 Ta—925°C
. [ 480V (Ta=25 °C)
Starting Voltage | 640V (Ta= 0 °C)
SYMBOL RATINGS
. Topr —20°C to +70°C
Q] t T t
pera 1I1g empera ure TSty —30°C to J,»BO"C

Remarks:
1,Unmarked tolerance is +0.30
2, The color is white.

8. ABSOLUTE MAXIMUM LIMIT

Item Symbol MIN TYP MAX UNIT
Supply voltage for logic Vdd-Vss -0.3 -- +7.0 v
Supply voltage for LCD Vdd-Vo -0.3 -- +30.0 v
Input Voltage Vi -0.3 -- Vdd+0.3 v
Operating temperature Top -20 -- +70 °C
Storage temperature Tst -30 -- +80 °C

9. ELECTRICAL CHARACTERISTICS

Unless otherwise noted. Vgg = 0V

. Standard Value Unit
Item Symbol Condition -
Min Type Max
Supply Voltage for
HpPTy YoTag Vdd-Vss - 2.7 5.0 5.5 %
logic
Supply Voltage fi
HPPIY AORAEE TN | vad -vo - 215 24.0 28 v
LCD
Consumption current Idd -- -- tbd -- mA
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DEM 320240F FGH-CW

Product Specification

10. S1D13700 TIMING DIAGRAMS

Generic Bus Direct/Indirect Interface with WAIT # Timing

t1
Co#

2
AB[15:0] d‘_’

B 113
. 114 - 115
WR#, RO#
13 15 t8
] » -
WAITE
Ll t4 . 19 I
b | "
DB[7.0] {write) Walid
_ t5 i 111 110
DB[7-0] (read) alid
112

o
-

Generic Bus Direct/Indirect Interface with WAIT # Timing

4,
5.

6. tlomax =4Ts+2

\ersion: 5

Symbol Parameter Min Max Units

tl CS# setup time -- ns

2 AB[15:0] setup time -- ns

3 WR#, RD# falling edge to WAIT# driven low -- ns

“ DBJ[7:0] setup time to WR# rising edge (write Notel 15 s
cycle)

t5 RD# falling edge to DB[7:0] driven (read cycle) 3 -- ns

t6 CS# hold time 7 - ns

t7 ABJ[15:0] hold time 7 -- ns

t8 RD#, WR# rising edge to WAIT# high impedance 2 10 ns

" DBJ[7:0] hold time from WR# rising edge (write 5 B s
cycle)

DB[7:0] hold time from RD# rising edge (read

t10 3 14 ns
cycle)

t11 WAIT# rising edge to valid Data if WAIT# is used -- Note 2 ns

RD# falling edge to valid Data if WAIT# is not

t12 -- Note 3 ns
used

t13 RD#, WR# cycle time Note 4 -- ns

t14 RD#, WR# pulse active time 5 -- Ts

t15 RD#, WR# pulse inactive time Note 5 -- ns

t16 WAIT# pulse active time -- Note 6 ns

Note: ( Ts = System clock period )
1. tmin=2Ts+5 2. tllmax = 1Ts +5 (for 3.3V) = ITs + 7 (for 5.0V) 3. t12max = 4Ts + 18 (for 3.3V)= 4Ts + 20 (for 5.0V)
t13min = 6Ts (for a read cycle followed by a read or write cycle)= 7Ts +2 (for a write cycle followed by a write cycle) = 10Ts + 2 (for a write cycle followed by a read cycle)

t15min = 1Ts (for a read cycle followed by a read or write cycle) = 2Ts + 2 (for a write cycle followed by a write cycle) = 5Ts + 2 (for a write cycle followed by a read cycle)

PAGE: 7




DEM 320240F FGH-CW

Product Specification

Generic Bus Direct/Indirect Interface without WAIT # Timing

—»‘L« +5
———
CS#
t6
1o —>4‘<—
————
ABL15:0] J _
- t10 -
- t11 - 12 =‘
WR# RD# —\k—
| t3 - T
DB[7:0](write) valid
I e
DB[7:0](read) volia
t19
Symbol Parameter min max Unit
t1 CS# setup time 5 -- ns
t2 IAB[15:0] setup time 5 -- ns
t3 DB[7:0] setup time to WR# rising edge (write cycle) Note 1 -- ns
t4 RD# falling edge to DB[7:0] driven (read cycle) 3 -- ns
t5 CS# hold time 7 -- ns
t6 IAB[15:0] hold time 7 -- ns
t7 DB[7:0] hold time from WR# rising edge (write cycle) 5 -- ns
t8 IDB[7:0] hold time from RD# rising edge (read cycle) 3 14 ns
t9 RD# falling edge to valid Data (read cycle) -- Note2 ns
t10  RD#, WR# cycle time Note 3 -- ns
t11 RD#, WR# pulse active time 5 -- Ts
t12  |[RD#, WR# pulse inactive time Note 4 -- ns
Note: ( Ts = System clock period )
1. t3min =2Ts + 5
2. t9max = 4Ts + 18 (for 3.3V)
=4Ts + 20 (for 5.0V)
3. t10min = 6Ts (for a read cycle followed by a read or write cycle)
= 7Ts + 2 (for a write cycle followed by a write cycle)
=10Ts + 2 (for a write cycle followed by a read cycle)
4. t12min = 1Ts (for a read cycle followed by a read or write cycle)
= 2Ts + 2 (for a write cycle followed by a write cycle)
= 5Ts + 2 (for a write cycle followed by a read cycle)
Version: 5 PAGE: 8



DEM 320240F FGH-CW Product Specification

MC68K Family Bus Indirect/Direct Interface with DTACK # Timing

u oL e
cs# 4 $4"_
AS te — —
Aol ool J« L
(RW#H,MR#>
13
RD#(UDS#,LDS#) 2 =
—
WAIT#(DTACK#) = - = 8 B
T3 t4 77‘:9 -
DB[7:0](write)
] it G
DB[7:0](read)
12
Symbol Parameter Min Max Units
tl CSH# setup time 5 -- ns
t2 ABJ[15:0] setup time 5 -- ns
t3 AS# falling edge to WAIT# driven 2 15 ns
t4 DBJ[7:0] setup time to RD# rising edge (write cycle) Note 1 -- ns
t5 RD# falling edge to DB[7:0] driven (read cycle) 3 -- ns
to CS# hold time 7 -- ns
t7 ABJ[15:0] hold time 7 -- ns
t8 RD# rising edge to WAIT# high impedance if Direct 2 10 ns
interface and in Power Save Mode
t9 DBJ[7:0] hold time from RD# rising edge (write cycle) 5 -- ns
t10 DB[7:0] hold time from RD# rising edge (read cycle) 2 55 ns
t11 WAIT# falling edge to valid Data if WAIT# is used - Note 2 ns
t12 RD# falling edge to valid Data if WAIT# is not used - Note 3 ns
t13 RD# cycle time Note 4 -- ns
t14 RD# pulse active time 5 -- Ts
t15 RD# pulse inactive time Note 5 - ns
tl6 WAIT# pulse inactive time from WAIT# driven - Note 6 Ns
17 AS# setup time 0 -- ns
18 AS# hold time 0 -- ns
19 AS# rising edge to WAIT# high de-asserted if not - 10 ns
Direct interface and not in Power Save Mode
20 WAIT# pulse inactive time 0 Note 7 ns
Note: ( Ts = System clock period)
1. t4min=2Ts+5 2. tllmax=1Ts+5 (for 3.3V) = 1Ts + 7 (for 5.0V) 3. t12max =4Ts + 18 (for 3.3V) = 4Ts + 20 (for 5.0V)

4. t13min = 6Ts (for a read cycle followed by a read or write cycle) = 7Ts + 2 (for a write cycle followed by a write cycle) = 10Ts + 2 (for a write cycle followed by a read cycle)
5. t15min = 1Ts (for a read cycle followed by a read or write cycle) = 2Ts + 2 (for a write cycle followed by a write cycle) = 5Ts + 2 (for a write cycle followed by a read cycle)
6. tlémax =4Ts +2

7. t20max=1Ts- 15
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DEM 320240F FGH-CW

Product Specification

MC68K Family Bus Indirect/Direct Interface without DTACK # Timing

R 2 S
|

CS#

+2

ASH

ti3
T————
ML J

(RWH MR#>

RD#(UDSH#,LDS#)

11 —

I

—
- 3 7 |
DB[7:0](write)
_ tt BRI
DB[7:0](read)
+9
Symbol Parameter Min Max Units
tl CS# setup time 5 -- ns
t2 ABJ[15:0] setup time 5 -- ns
t3 DB[7:0] setup time to RD# rising edge (write cycle) Note 1 -- ns
t4 RD# falling edge to DB[7:0] driven (read cycle) 3 - ns
t5 CS# hold time 7 -- ns
to ABJ[15:0] hold time 7 - ns
t7 DBJ[7:0] hold time from RD# rising edge (write cycle) 5 -- ns
t8 DB[7:0] hold time from RD# rising edge (read cycle) 2 55 ns
t9 RD# falling edge to valid Data -- Note 2 ns
t10 RD# cycle time Note 3 -- ns
t11 RD# pulse active time 5 - Ts
t12 RD# pulse inactive time Note 4 -- ns
t13 AS# setup time 0 -- ns
t14 AS# hold time 0 -- ns

Note: (Ts = System clock period)

1.t3min=2Ts+5

2. t9max = 4Ts + 18 (for 3.3V)

= 4Ts + 20 (for 5.0V)

3. t10min = 6Ts (for a read cycle followed by a read or write cycle)
= 7Ts + 2 (for a write cycle followed by a write cycle)
=10Ts + 2 (for a write cycle followed by a read cycle)

4. t12min = 1Ts (for a read cycle followed by a read or write cycle)
= 2Ts + 2 (for a write cycle followed by a write cycle)

= 5Ts + 2 (for a write cycle followed by a read cycle)

\ersion: 5
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DEM 320240F FGH-CW Product Specification

M68K Family Bus Indirect Interface Timing

[ e o O | g
CS#
. I t6

ASH

t13 ————
AB[15:0],WR

(RWH MR H#>

[

11 e

RD#(UDS#,LDS#)

t3 t7

I
|

DB[7:0](write)

t4 t8

DB[7:0](read)

t9

Note:CLK input to the M6800 interface must be driven synchronous to the host microprocessor.

Symbol Parameter Min Max Units
tl CS# setup time 5 -- ns
t2 ABJ[15:0] setup time 5 -- ns
t3 DB[7:0] setup time to RD# falling edge (write cycle) Note 1 -- ns
t4 RD# falling edge to DB[7:0] driven (read cycle) 3 - ns
t5 CS# hold time 7 -- ns
to ABJ[15:0] hold time 7 - ns
t7 DB[7:0] hold time from RD# falling edge (write cycle) 5 -- ns
t8 DB[7:0] hold time from RD# falling edge (read cycle) 2 55 ns
t9 RD# falling edge to valid Data -- Note 2 ns

t10 RD# cycle time Note 3 -- ns
t11 RD# pulse active time 5 - Ts
t12 RD# pulse inactive time Note 4 -- ns
t13 AS# setup time 0 - ns
t14 AS# hold time 0 -- ns

Note: ( Ts = System clock period )

1.t3min=2Ts + 5

2. t9max = 4Ts + 18 (for 3.3V)

= 4Ts + 20 (for 5.0V)

3. t10min = 6Ts (for a read cycle followed by a read or write cycle)
= 7Ts + 2 (for a write cycle followed by a write cycle)
=10Ts + 2 (for a write cycle followed by a read cycle)

4. t12min = 1Ts (for a read cycle followed by a read or write cycle)

= 2Ts + 2 (for a write cycle followed by a write cycle)
= 5Ts + 2 (for a write cycle followed by a read cycle)

\ersion: 5 PAGE: 11



DEM 320240F FGH-CW Product Specification

Power Save Mode/Display Enable Timing

WR# 41
\ta\
YDIS /f"
Display Display Off or Power | Display
O Save Mode Enabled | N

YDIS falling edge delay for Power Save Mode Enable
tla . . -- 2 Frames
in Indirect Mode (see Note 1)

YDIS falling edge delay for Display Off in Indirect

tlb - 1Ts+10 ns
Mode (58h)
YDIS falling edge delay for Display Off in Direct Mode
tlc - 2Ts+10 ns
(see Note 2)
t2 YDIS rising edge delay for Display On (see Note 2) - 2Ts+10 ns

Note: ( Ts = System Clock Period )
1. Power Save Mode is controlled by the Power Save Mode Enable bit, REG[08h] bit 0.
2. Display On/Off is controlled by the Display Enable bit, REG[09h] bit O.

\ersion: 5 PAGE: 12



DEM 320240F FGH-CW

Product Specification

11. INDIRECT ADDRESSING COMMAND
Indirect Addressing Command

Class Eﬁ?jlrzt:; Command Register Description Con\';;(:lljsyte No. of Bytes
System 8000h - 8007h | SYSTEM SET |Initializes device and display 40h
Control 8008h POWER SAVE |Enters standby mode 53h 0
8009h - 800A DISP ON/OFF Etr:gslﬁ:;disables display and display gg: 1
800Bh - 8014h SCROLL Sets screen block start addresses and sizes 44h 10
_ 8015h - 8016h CSRFORM |Sets cursor type 5Dh
gfﬁ:ig 8017h CSRDIR Sets direction of cursor movement 4Ch - 4Fh 0
8018h OVLAY Sets display overlay format 5Bh 1
8019h - 801Ah CGRAM ADR E:t;l start address of character generator 5Ch 5
801Bh HDOT SCR |Sets horizontal scroll position 5A 1
Drawing | 801Ch-801Dh CSRW Sets cursor address 46h 2
Control 801Eh - 801Fh CSRR Reads cursor address 47h 2
8020h GRAYSCALE |Sets the Grayscale depth (bpp) 60h 1
Memory MEMWRITE |Writes to memory 42h n/a
Control MEMREAD |Reads from memory 43h

Command Set

® In general, the internal registers of the SED13700 series are modified as each command parameter is input. However,

the microprocessor does not have to set all the parameters of a command and may send a new command before all

parameters have been input. The internal registers for the parameters that have been input will have been changed but

the remaining parameter registers are unchanged.

® 2-byte parameter (where two bytes are treated as 1 data item) are handled as follows:

- CSRW, CSRR: Each byte is processed individually. The microprocessor may read or write just the low byte of the

cursor address.

- System Set, Scroll, CGRAM ADR: Both parameter bytes are processed together. If the command is changed after

half of the parameter has been input, the single byte is ignored.

® APL and APH are 2-byte parameters, but are treated as two 1-byte parameters.

\ersion: 5
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12. CHARACTER GENERATOR

12.1 CG Characteristics

Internal Character Generator

The internal character generator is recommended for minimum system configurations containing a S1D13700, display

RAM, LCD panel, single-chip microprocessor and power supply. Since the internal character generator uses a CMOS

mask ROM, it is also recommended for low-power applications.
* 5 x 7 pixel font
* 160 JIS standard characters
* Can be mixed with character generator RAM (maximum of 64 CGRAM characters)
* Can be automatically spaced out up to 8 x 16 pixels

Character Generator RAM
The character generator RAM can be used for storing graphics characters. The character generator RAM can be mapped
to any display memory location by the microprocessor, allowing effective usage of unused address space.
* Up to 8 x 8 pixel characters when REG[00h] bit 2 = 0 and 8 x 16 characters when REG[00h] bit 2 = 1
* Can be mapped anywhere in display memory address space if used with the character generator ROM
(REG[00h] bit 0 = 0)

12.2 Setting the Character Generator Address
The CGRAM addresses in the display memory address space are not mapped directly from
the address in the Character Generator RAM Start Address registers, REG[19h] -REG[1Ah]. The data to be displayed is at
a CGRAM address calculated from (REG[19h] -REG[1Ah]) + character code + ROW select address.
The following tables show the address mapping for CGRAM addresses.

Character Fonts Where Number of Lines <8 (REG[00h] bit 2 = 0)
SAG Al5 | Al14 | A13 | A12 | ALl | A1I0O | A9 | A8 | A7 | A6 | AS | A4 | A3 | A2 | Al | A0
Character code 0 0 0 0 0 D7 |D6 | D5 | D4 | D3 |D2| D1 |D0O| O 0 0
+ROW select address 0 0 0 0 0 0 0 0 0 0 0 0 0 | R2 | Rl | RO
CG RAM address VA15|VA14|VA13|VA12| VALl |VA10|VA9|VA8|VA7|VA6|VAS|VA4|VA3|VA2| VAL |VAO
Character fonts, 9 Tnumber of lines[116 (M2=1, M1=0)
SAG Al5 | Al14 | A13 | A12 | ALl | A1I0O | A9 | A8 | A7 | A6 | AS | A4 | A3 | A2 | Al | A0
Character code 0 0 0 0 D7 | D6 |D5S| D4 | D3| D2|D1|D0O| O 0 0 0
+ROW select address 0 0 0 0 0 0 0 0 0 0 0 0 | R3| R2|R1| RO
CG RAM address VA15|VA14|VA13|VAI2|VAIl|VA10|VA9|VA8|VA7|VA6|VAS|VA4|VA3| VA2 | VAL | VAO

Row | R3 | R2 | R1 | RO 4

Row0 0 0 0 0 T

Rowl 0 0 0 1 Line 1

Row?2 0 0 1 0
¢ ¢ ¢ ¢ ¢ Line 2

Row7 0 1 1 1

Row8 1 0 0 0
vyl

Rowld | 1 1 1 0

Rowl5 | 1 1 1 1 v

Row select address
Note: Lines=1: lines in the character bitmap[]8

Lines=2: lines in the character bitmap[19
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12.3 Character Codes
The following figure shows the character codes and the codes allocated to CG RAM. ALL codes can be used by the CG
RAM if not using the internal ROM, but the CGRAM address must be set to 0.

Upper 4 bits
Lower4bits[0 | 1|2 |3|4|5|6|7|8|9|A|B|C|D|E|F
0 B ol@|P|"'|p -3 =
1| (Il |1]|AlQlalq o | 7|F |
2| (I "|2|B|R|b]|r NE AL RP
s| (Il #|3|c|s|c|s 1| 7|T|E
4 (s |4|D|T|d]|t VT MIP
s (Jl%|5|E|U|e]|u | AT
6 Bsis|FlV|f|v ZInlZ|3
71 (I |7 c|w|g|w Z|T|X|?
s| (I (|s|H|x]|h]|x (|74|Y
9 B (o [Y]ily AT )L
A .* J1Z1j|z —|3J|N|L
8| MM+ | |K|L|K|[< A7]€| O
c|l | . |<|Ll¥|1]; ALY
D B =\v|1|m]|} alX|IN| D
E .—>N"n% g|le|h]
F B/ 20| |o]« gy | 3]°
cGram1 4 4 cGram2 § 4

On- chip character codes
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12.4 Internal Character Generator Font

Character code bits D to 3
0 1 2 3 4 5 5] 7 a3 9 A B C D E F
2 I i - S ol I - -2 - [ EOSRY
<3N RO IS AU R Pt ™l T BT et O AT W B e B | B
Al R R I
I o P L B - P el T I B el I
2 = --I--= .I .III = -II-- -I- -I-I.= = = mEEEEN =-I = ll: L1 11]]
ﬂ- =: L 1 1] E-ll mEEEN IIIE L 11} --::: AEER E [ 1] I: -: E n .E EEER a Em L 1 1]
a6 snm|®  H|H i B|Eeemi| § T TH 2 |E" i |5 EE|E" E|E E
.-5 .llll EEER .llll .lll= [ 1 1] = [ [ 1] = = I=l .Il. = .l l=l = = = = = .III.
g = I.. = ..l ] ]
S A Rl | L]
‘{]._'-—-:I [ ] [ BN | — EEER [ ] ] EE B n | N | n n [ 1] ] [ [1[]] [ ] ] [ ] [ ] ]
[&] u L]
SlA — . H - "::' .:' :'=': - ":E' 'E“: "= :::E HHH
o LI n n - - | I | - L} .- u L | -
.C L 11} L 1 1] - - | - -m L L L 1 NN | - | EEEEN | EEEN -e
D ----= I. II:II EEEEN ---:- -:--I -l=ll AEER :I-I mEEEEE -:-:I [ 1] EEEER l:III ] ]
B L 1] ] ] E-. .-E = E E .-E E = -IEII l. E l- E E = E [ 1] E .I E -. .- E
C . IIE e = = E ..E.. E.l ..E.. .I. l==l E = .= E.... E ' ..l [ | E [ | | | I.
D L 11 1] =- - -.I EEEEE .E.:= E mEEEEE -.-.:: E EE:E -IE :: E : - -
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Note:The shaded positions indicate characters that have the whole 6 - 8 bitmap blackened.
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13. MICROPROCESSOR INTERFACE

13.1 System Bus Interface
CNF[4:0], A[15:1], AO, D[7:0], RD#, WR#, AS and CS are used as control signals for the microprocessor data bus. A0 is

normally connected to the lowest bit of the system address bus. CNF[4:2] change the operation of the RD# and WR# pins
to enable interfacing to either a Generic (Z80), M6800, or MC68K family bus, and should be pulled-up or pulled down

Generic
The following table shows the signal states for each function.

Generic Interface Signals

A0 | RD# | WR# Function
1 0 1 Display data and cursor address
read
0 1 0 Display data and parameter write
1 0 Command write

13.2  MG6800 Series
M6800 Series interface signals

A0 R/W# E Function
1 1 [Display data and cursor address read
0 0 1 |Display data and parameter write
0 1 |Command write
13.3 MC68K Series
MC68K series interface signals
A0 RD/WRHALDS Function
1 0 |Display data and cursor address read
0 0 0 |Display data and parameter write
0 0 |Command write
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14.

15.

LCD MODULES HANDLING PRECAUTIONS

Please remove the protection foil of polarizer before using.

Be sure that you are grounded when handing LCM

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in your mouth. If
the substance come into contact with your skin or clothes promptly wash it off using soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the color tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this polarize

carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work environment.
-Be sure to ground the body when handling the LCD module.
-Tools required for assembly, such as soldering irons, must be properly grounded.
-To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.
-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this

protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep the
modules in bags designed to prevent static electricity charging under low temperature / normal humidity conditions
(avoid high temperature / high humidity and low temperatures below 0°C). Whenever possible, the LCD modules

should be stored in the same conditions in which they were shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective orientation of
liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be generated if the module is

subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may remain on the screen
as ghost images and a slight contrast irregularity may also appear. Abnormal operating status can be resumed to be
normal condition by suspending use for some time. It should be noted that this phenomena does not adversely affect

performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static electricity, etc.
exercise care to avoid holding the following sections when handling the modules:

- Exposed area of the printed circuit board

- Terminal electrode sections
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