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DEM 320240C SBH-PW-N

Product Specification

1. FUNCTIONS &FEATURES

MODULE MODEL

LCD TYPE

DEM 320240C SBH-PW-N

STN-Blue Transmissive Negative Mode

Display Type

Viewing Direction
Driving Scheme
Supply Voltage

Vico

Backlight Color
Interface

Control IC

Operating Temperature
Storage Temperature

2. MODULE ARTWORK
® Module Size

Viewing Area

LCD Viewing Area

Dot Pitch :

Dot Size

Dot Gap

\ersion 3

: 320 x 240 Dots, 1/4 -VGA
: 6 0’clock

: 1/240 Duty, 1/13 Bias,

: 5 \Volt (typ.)

. 22.5\olt (typ.)

: LED, Lightguide, White

. Parallel

: S1D13700 (Epson)
:-20°C to +70°C

: -30°C to +80°C

:94.70 x 73.30 x 5.50 mm
: 79.80 x 60.60 mm

1 76.79 x 57.59 mm

:0.24 x0.24 mm

:0.225 x 0.225 mm
:0.015 mm
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DEM 320240C SBH-PW-N Product Specification

3. EXTERNAL DIMENSIONS

FRAME 94
o 3 ————1CD VA 79.8 10,9 Ak
Q ] —1CD AA 76.7 12.2 SEE A
pi U L 3 \
a rame — S
= N = \ .
20 # q . \
LCD \ ! /
: LD, N
154050 l
30+ t+—o z S Back
© 2 g |2 - PCB
E = & B WW color:clear)
[
320X240 DOTS === Z/
28t 2
{ E DEM320240C
’_I.—A
-, 51 =
~ :
o M
o
o
4 Stiffener
11 ' i o
Contact side ﬁ
ﬁ?
1
2.5] ]
S n D
SS=84
REAT A
. g [foNTe)
1 i 7 = SN2 r0.225
| S S |0015
1 ‘ { i | Remarks:
FPC suitable connector is Malex DOTETﬁ W,Uﬁmarked tolerance is iOBO,
52745-2096,/52746-2070(RoHs) (s=20:1) 2, Al material comply with RoHs.

DETAL A(3:1)
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DEM 320240C SBH-PW-N Product Specification

4. BLOCK DIAGRAM

/CS —
/RES —
/RD —
WR
A0 —

DBO~DB7——

~ |sID13700 | W

DX0—~DX3 1

_ - ly

FLM NT7701 NT7701

SEG1~SEG160

Lp LEGlGlﬁ%

vo —

VDD —+ Power NT7702 ..
VSS — | Supply COM240

Vout —

comn LCD PANEL
- 1320X240 Dots

LED+(A)

LED-(K)

BACKLIGHT

5.PIN ASSIGNMENT

Pin No. | Symbol Function
1 Vss Ground terminal of module
2 Vb Power terminal of module 2.7V to 5.5V (TYP: 5V)
3 Vo  |Contrast voltage for LCD drive (variable)
4 Vour [Voltage booster output terminal.
5 /WR  |8080family: Write signal; 6800 family: R/W signal
6 /RD 8080 family: Read signal; 6800 family: Enable clock (E)
Chip select. This active-low input enables the S1D13700. It is usually connected to the output of
7 /CS an address decoder device that maps the S1D13700 into the memory space of the controlling
microprocessor
System Address select. For Direct addressing mode, this pin is used for system address bit 0. For
8 A0 Indirect addressing mode, this pin in conjunction with RD# and WR# determines the type of
data present on the data bus
9 /RES  |Reset signal
10~17 | DB0~DBY7 |Data bus
18 NC No used
19 LED+(A) |Anode for backlight
20 LED-(K) |Cathode for backlight
Version 3 PAGE: 4



DEM 320240C SBH-PW-N Product Specification
6. POWER SUPPLY

Mode (Internal Contrast Regulation) - J7 is close

VDD

45V LCM

Vss

Mode (External Contrast Regulation) - J7 is open

VDD
ij +5V
LCM
Vss
VO VO
VEE
7. ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Min. Max. Unit

Supply voltage Logic VDD -0.3 7.0 \Y/
Input voltage - -0.3 VDD+0.3 V
Supply voltage Vo Vlcd -0.3 30
Operating Temperature -20 +70 °C
Storage temperature -- -30 +80 °C
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DEM 320240C SBH-PW-N

Product Specification

8. BACKLIGHT ELECTRICAL/OPTICAL SPECIFICATIONS
8.1 Absolute Maximum Ratings (Ta=25°C)

Item Symbol Conditions Rating Unit
Absolute  Maximum  Forward Ifm 150 mA
Current
Peak Forward Current Ifp 1 Msec Plus 10% Duty Cycle 360 mA
Reverse Voltage Vr 1 vV
Power Dissipation Pd 450 mw
Lifetime If=90mA 30 000 h
8.2 Backlight Electro/Optical Characteristics
Item Symbol min. typ. max. Unit Condition
Forward Voltage vt 3.7 4.0 4.3 \% If= 90 mA
Reverse Current Ir S0 uA Vr= 0.8 v
Peak wave ]length )\P White nimm If= 90 mA
Spectral Line Half width 2\ nm If= 90 maA
2 —
Luminance Lv 210 280 cd/m If= 90 mA
8.3 Backlight Drawing
(- '
93.6 m
11 69 =1 - i
S § Double sides tape 3—“ k B.873 ** 95 2]
T * K<—‘ W = r ) | [
5 & >t St - g E:a@/
i | 22llls g |
SEoT LT LIGHT | AREA el Al
5; = I:2.15 E
| 4l o T
- - ki 5MAX 4‘2 ﬁ -
———— VN VA [=8339 N " Remarks:
1.6~ SRRV W,eurg(r]mrafked tolerance is £0.30;
i I 2,All material comply with RoHs;
u4 o 3,Electric/optic characteristics as below.
Y

CIRCUIT DIAGRAM (LED 1X6=6dies)

[% — K
7 ¥ 4148

o

\ersion 3

CHROMATICS COORDINATES

X

0.296

0.287

0.330

0.330

y

0.276

0.295

0.339

0.318

TOLERANCE IS +0.01
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DEM 320240C SBH-PW-N Product Specification

9. PCB DRAWING AND DESCRIPTION

v - L £
. ut EE EE U= Eil E
__ " ggz8 & c21 =
% vz EE@ %ﬁgunuulug E?’?E%EE :E =
= HE L u
_ L 2 L2 o TEST PAD
—] 2 mm
= my ~ mE Cla O0 LBE W] r.'-'llll
= L] cii (=R
= Clo[(EE =6 - L] E: o
| TR C1 [ =T =E g3
1 o - e 1320240C -
9.1 DESCRIPTION
9-1.The polarity of the pin 19 and the pin 20:
LED Polarity
- oo 19Pin 20Pin
Each open Each closed Anode Cathode
Each closed Each open Cathode Anode

Note: In application module, J3=J5 = openJ2=J4=0 ohm.
9-2. The J6 is frame-GND to module GND.
Note: In application module, J6= open
9-3.The LED resistor should be bridged when J1 is closed
Note: In application module, J1=open
9-4.The R8 and R9 are the LED resistor.
Note: In application module, R8=10 Ohm, R9=open
9-5. If module use internal voltage supply VO, the J7 should be closed
If module use external Voltage supply VO, the J7 should be open
Note: In application module, J7=open.
9-6. The VR10 is variable resistor for regulating LCD driving voltage VO.

Note: In application module, VR=10k Ohm.
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DEM 320240C SBH-PW-N Product Specification

9.2 Example application

6-2-1. The LED resistor should be bridged as following.

(i ]

6-2-2. The 19 pin is the anode and the 20 pin is the cathode as following.

] [ » ¥ 10
B[] [ | 35

6-2-3.The 19 pin is the cathode and the 20 pin is the anode as following.

[ ], ¥ [
J3 I:II:I I:II:I J5

6-2-4. The metal-bezel is on ground as following.

(o]
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DEM 320240C SBH-PW-N

Product Specification

10. DC CHARACTERISTICS

(Vss= OV, Ta = -20 to +70°C)

Parameter Symbol Min. Typ Max Unit
Supply Voltage Logic Voo 4.7 5 5.3 V
Consumed current I; TBD mA
LCD driving voltage -- 15 22.5 30 \Y/
11. AC CHARACTERISTICS
11.1. NT7701 Segment Mode AC Characteristics
(Vss= 0V, Ta=-20~+70°C)
Parameter Symbol Min Typ. Max. Linit Condition
Shift clock period WK 125 - ns fr, = 11ns, Mote 1
Shift clock "H” pulse width fWCKH 51 - ns
Shift clock "L pulse width tweKL 51 - ns
Data setup ime iDs 30 - ns
Data hole time toH 40 - ns
Latch pulse "H" pulse width TWLPH 51 - ns
Shift clock rise to Latch pulse rise time LD 0 - ns
Shift clock fall to Latch pulse fall time 5L 51 - ns
Latch pulse rise to Shift clock rise time tLs 51 - ns
Latch pulse fall to Shift clock fall ime fLH 51 - ns
Input signal rise time tr - A0 ns Mote 2
Input signal fall time t - a0 ns Mote 2
Enable setup time is 36 - ns
DISPOFF Removal time tsp 100 - ns
DISPOFF enable pulse width fwoL 1.2 - us
Cutput delay time (1) io - Ta ns CL =15pF
Cutput delay time (2) fpd1, tpd2 - 12 s CL =1a5pF
Cutput delay time (3) tpda - 1.2 s CL =15pF

Mote

1. Take the cascade connection into consideration.
2. (tcK - twokn - twokL)'2 is the maximum in the case of high speed operation.

\ersion :3
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DEM 320240C SBH-PW-N Product Specification

. PLPH
¥ N
LF
LD " (518 i
. L] o L
XCK —/é P W
L L "
Co-D7 X LAST DATA % TOP DATA
L DL L LD al

W—W

p—7 \

. 2 i
YK ___/T\"\_/_\\_/_\
5]
El
o

EC

n: 4-oit parallel mode 40
&-bit parallel mode 2D

X
S

) = )

e ] of

Y1 - 180 ><
1

Timing Characteristics of segment Mode
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DEM 320240C SBH-PW-N

Product Specification

11.2 NT7702 Common Mode AC Characteristics

(Vss =0V, Ta=-20~70°C)

Parameter Symbol Min. Typ. Max. Umit Condition
Shift clock period twLp 250 - - ns tr, ir = 20Nz
15 - - ns Voo =+3.0V = 10%
Shift clock "H™ pulse width tWLPH
30 - - ns Voo = +2.5-+258Y
Cata setup time isu 30 - - ns
Data hole time tH a0 - - ns
Input signal rigs time tr - S0 ns
Input gignal fall time tr - S0 ns
DISPOFF Remowval times s 100 - - e
DISPOFF enable pulze width TwoL 1.2 - - ls
Cutput delay time (1) toL - - 200 ns CL=15pF
Output delay time (2) tpa1, tpaz - - 1.2 LS CL=15pF
Output delay time (3) tpasa - - 1.2 s CL=15pF
EALF
tH
oz
(D7)
K
iDL
ZI0
L TWDL 150
CIZFOFF
FR
padd o
LF Y
ol
k =2
Y1 -¥240 X
Timing Characteristics of common Mode
Version:3 PAGE: 11




DEM 320240C SBH-PW-N

Product Specification

12. S1D13700 TIMING DIAGRAMS

Generic Bus Direct/Indirect Interface with WAIT Timing

»AL‘__i %{%
1o +t7
j L
+13 |
t14 +t15
— —— el
t8

~_< t4

Generic Bus Direct/Indirect Interface with WAIT Timing

Symbol Parameter 3.3 \Wolt 5.0 Volt Units
Min Max Min Max

tl CS# setup time 5 - 5 -- ns

t2 ABJ15:0] setup time 5 - 5 -- ns

t3 WR#, RD# falling edge to WAIT# driven low 2 15 2 -- ns

t4 DB[7:0] setup time to WR# rising edge (write Note2 -- Note2 15 ns
cycle)

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

t6 CS# hold time 7 - 7 - ns

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

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

t9 DBJ[7:0] hold time from WR# rising edge (write 5 -- 5 -- ns
cycle)

t10 DB[7:0] hold time from RD# rising edge (read 3 14 3 14 ns
cycle)

t11 WAIT# rising edge to valid Data if WAIT# is used - Note3 - Note 3 ns

t12 RD# falling edge to valid Data if WAIT# is not -- Note 4 - Note 4 ns
used

t13 RD#, WR# cycle time Noteb - Noteb -- ns

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

t15 RD#, WR# pulse inactive time Note6 -- Note 6 -- ns

t16 WAIT# pulse active time -- Note7 - Note 7 ns

Note:
Version:3 PAGE: 12




DEM 320240C SBH-PW-N

Product Specification

1.

7.

Ts = System clock period
tdmin = 2Ts +5

tllmax = 1Ts + 5 (for 3.3V)
=1Ts + 7 (for 5.0V)

tl2max = 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)

tlémax = 4Ts + 2

C68K Family Bus Indirect/Direct Interface with DTACK# Timing

+1 t6
cs# 4‘_
w ——
AS -
t2 — -
AB[15:0],WR
(RWH# MR#>
- 13 .
t14 — *1S -—
RD#(UDS#,LDS#) - -— -—
EE tle | 19
WAIT#(DTACK#) i ff@ﬁ
T3 4 )
DB[7:0](write)
R T I 2| t1g_ |
DB[7:0](read)
4 12

\ersion:3
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DEM 320240C SBH-PW-N

Product Specification

Symbol Parameter 3.3 Wolt 5.0 Volt Units
Min Max Min Max
tl CS# setup time 5 - 5 -- ns
t2 AB[15:0] setup time 5 - 5 -- ns
t3 AS# falling edge to WAIT# driven 2 15 2 15 ns
t4 DBJ[7:0] setup time to RD# rising edge (write cycle) Note2 -- Note2 -- ns
t5 RD# falling edge to DB[7:0] driven (read cycle) 3 -- 3 - ns
t6 CS# hold time 7 - 7 - ns
t7 AB[15:0] hold time 7 - 7 - ns
18 RD# rising edge to WAIT# high impedance if Direct 2 10 2 10 ns
interface and in Power Save Mode
t9 DB[7:0] hold time from RD# rising edge (write cycle) 5 -- 5 - ns
t10 DBJ[7:0] hold time from RD# rising edge (read cycle) 2 55 2 55 ns
t11 WAIT# falling edge to valid Data if WAIT# is used - Note3 -- Note 3 ns
t12 RD# falling edge to valid Data if WAIT# is not used - Note 4 - Note 4 ns
t13 RD# cycle time Note5 -- Note5 -- ns
t14 RD# pulse active time 5 - 5 - Ts
t15 RD# pulse inactive time Note6 - Note 6 - ns
116 WAIT# pulse inactive time from WAIT# driven -- Note7 -- Note 7 Ns
17 AS# setup time 0 - 0 - ns
18 AS# hold time 0 -- 0 - ns
19 AS# rising edge to WAIT# high de-asserted if not -- 10 -- 10 ns
Direct interface and not in Power Save Mode
20 WAIT# pulse inactive time 0 Note 8 0 Note 8 ns
Note:
1. Ts = System clock period
2.t4dmin=2Ts +5
3.t1llmax = 1Ts + 5 (for 3.3V)
=1Ts + 7 (for 5.0V)
4. t12max = 4Ts + 18 (for 3.3V)
=4Ts + 20 (for 5.0V)
5. 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)
6. 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)
7.t16max =4Ts + 2
8. t20max = 1Ts - 15
Version:3 PAGE: 14




DEM 320240C SBH-PW-N

Product Specification

MCG68K Family Bus Indirect/Direct Interface without DTACK# Timing

1 t5
CS# —
te —————
ASH
14

t13
ABLTS:0].WR J

(RWH MRH>

RD#(UDS#,LDS#)

t10

1|

t11

tle

11

!

t3

|

DB[7:0](write)

DB[7:0](read)

t4

t9

Symbol Parameter 3.3 Wolt 5.0 Volt Units
Min Max Min Max
tl CS# setup time 5 - 5 -- ns
t2 ABJ[15:0] setup time 5 - 5 -- ns
t3 DBJ7:0] setup time to RD# rising edge (write cycle) Note2 - Note2 - ns
t4 RD# falling edge to DBJ[7:0] driven (read cycle) 3 -- 3 -- ns
t5 CS# hold time 7 - 7 - ns
t6 AB[15:0] hold time 7 - 7 - ns
t7 DBJ[7:0] hold time from RD# rising edge (write cycle) 5 -- 5 -- ns
8 DBJ[7:0] hold time from RD# rising edge (read cycle) 2 55 2 55 ns
t9 RD# falling edge to valid Data - Note 3 -- Note 3 ns
t10 RD# cycle time Note 4 -- Note 4 -- ns
t11 RD# pulse active time 5 - 5 - Ts
t12 RD# pulse inactive time Note 5 -- Note5 -- ns
t13 AS# setup time 0 - 0 - ns
t14 AS# hold time 0 - 0 - ns
Note:

1. Ts = System clock period

2.13min =2Ts +5

3. t9max = 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)

6. 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)

\ersion:3
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DEM 320240C SBH-PW-N Product Specification

t1l tS
CS# -
ta2  ——
ASH

t13 ———— —
AB[15:0],WR

(RWH MRHD

I

+t11 —

RD#(UDS#,LDS#)

t3 +t7

DB[7:0](write)

DB[7:0](read)

M68K Family Bus Indirect Interface Timing

Note:
CLK input to the M6800 interface must be driven synchronous to the host microprocessor.
Symbol Parameter 3.3 \Wolt 5.0 Volt Units
Min Max Min Max

tl CS# setup time 5 - 5 -- ns
t2 ABJ[15:0] setup time 5 - 5 -- ns
t3 DBJ[7:0] setup time to RD# falling edge (write cycle) Note2 -- Note2 - ns
t4 RD# falling edge to DBJ[7:0] driven (read cycle) 3 -- 3 -- ns
t5 CS# hold time 7 - 7 - ns
t6 AB[15:0] hold time 7 - 7 - ns
t7 DBJ[7:0] hold time from RD# falling edge (write cycle) 5 -- 5 -- ns
18 DBJ[7:0] hold time from RD# falling edge (read cycle) 2 55 2 55 ns
t9 RD# falling edge to valid Data -- Note 3 - Note 3 ns
t10 RD# cycle time Note 4 -- Note 4 -- ns
t11 RD# pulse active time 5 - 5 - Ts
t12 RD# pulse inactive time Note 5 -- Note5 - ns
t13 AS# setup time 0 - 0 - ns
114 AS# hold time 0 - 0 - ns

Note:

1. Ts = System clock period

2.13min =2Ts +5

3. t9max = 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)

6. 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)

\ersion:3 PAGE: 16




DEM 320240C SBH-PW-N

Product Specification

Power Save Mode/Display Enable Timing

WRH

+1
I t 8 T
YDIS /—
Display Display 0Off or Power ‘ Display
A Save Mode Enabled | 0N
Symbol Parameter 3.3 \Wolt 5.0 Volt Units
Min Max Min Max
tla YDIS falling edge delay for Power Save Mode -- 2 -- 2 Frames
Enable in Indirect Mode (see Note 2)
tlb YDIS falling edge delay for Display Off in Indirect - 1Ts+10 -- 1Ts+10 ns
Mode (58h)
tlc YDIS falling edge delay for Display Off in Direct -- 2Ts+10 -- 2Ts+10 ns
Mode (see Note 3)
2 YDIS rising edge delay for Display On (see Note 3) - 2Ts+10 -- 2Ts+10 ns
Note:

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

\ersion:3

PAGE: 17




DEM 320240C SBH-PW-N

Product Specification

13. INDIRECT ADDRESSING COMMAND

Indirect Addressing Command

Class izglrset:sr Command Register Description CO"J:LEyte No. of Bytes
System 8000h - 8007h SYSTEM SET [lInitializes device and display 40h
Control 8008h POWER SAVE |Enters standby mode 53h 0
8009h - 800A DISP ON/OFF Etr:reiaslﬁ:gdisables 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:g 8017h CSRDIR Sets direction of cursor movement 4Ch - 4Fh 0
8018h OVLAY Sets display overlay format 5Bh 1
8019h - 801Ah CGRAM ADR 2%\5/' start address of character generator 5Ch 5
801Bh HDOT SCR |Sets horizontal scroll position 5A 1
Drawing | 801Ch-801Dh CSRwW 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 nia
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:
1. CSRW, CSRR: Each byte is processed individually. The microprocessor may read or write just the low byte of
the cursor address.
2. 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:3
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Product Specification

14. DISPLAY CONTROL FUNCTIONS
Character Configuration
The origin of each character bitmap is the top left corner. Adjacent bits in each byte are horizontally adjacent in the
corresponding character image. Although the size of the bitmap is fixed by the character generator, the actual displayed
size of the character field can be varied in both dimensions.

D7

—
o

RO

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

Space

R13

R14

OO0 |O|0O|0O|0O|O0|0|0O|O0|O0|O0|O0|0O

O|O0O|0O|0|0|0|0|0|0|FR|FP|FP|IFP|IFP(Fk| O

R15

O0O|O|0O|0O|0|0O|0|0O|0|O|r|(O|O|O|F

O0O|0O|0|0O|0|0|0|0O|0|O|kr|(O|O|(O|F

O0O|0O|I0|0|0|0|0|0|0(O|Fr|(O|O|(O|F

OO0 |0|0|0|0|0|0|FR,|FP|FP|IFP|IFP(Fk|O

O|O|0O|0O|0|0|0|0|0|0|O0|O0|0|o|o|o

Where:

\ersion:3

0
0
0
0
0
0
0
0
0
0
0
0
8 data
0
j

FX = horizontal character size is 16 pixels (REG[01h] bits 3-0)
FY = vertical character size is 16 pixels (REG[02h] bits 3-0)

Character starting point
~ FX >
T A
Character
height
FY o
|
Space
Character width Space
v
«— —>— —>
PAGE: 19
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15. CHARACTER GENERATOR

15.1. 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

Lower 4 bits 112|3|4|5|6|7|8|9|A|B|C|D|E|F
0 B ol@|P|"'|p -3 =
1| |l |1]AlQlalg o | 7|F |
2| (I "|2|B|R|b]|Tr NE AR
s| (Il #|3|c|s|c|s 1| 7|7 |E
4 | s|4|D|T|d]|t T M| P
s |Il%|5|E|U|le|u | AT
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15.2. Internal Character Generator Font

Character code bits 0 to 3
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Note: The shaded positions indicate characters that have the whole 6 - 8 bitmap blackened.

16. MICROPRCESSOR INTERFACE

16.1 .System Bus Interface

CNF[4:0], A[15:1], A0, 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
AO | RD# | WR# Function

1 0 1 Display data and cursor address
read

0 1 0 Display data and parameter write

1 1 0 Command write

16.2. M6800 Series
M6800 Series interface signals

A0 R/WH, Function
Display data and cursor address read
Display data and parameter write

Command write
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17. OPTICAL CHARACTERISTICS

17.1 Overall optical performance
Positive display

ITEM SYMBOL CONDITIONS TYP. UNIT | REMARKS
Viewing o = 0° 50

angles for ® = 90° 40 o Transmissive
Contrast <« ® = 180° 50 operation
Ratio CR > 3 o = 270° 45

Definition of viewing angles ®,a and contrast ratio OR

®

' — Brightness of OFF-segmebts
Contrast ratio R = Brightness of ON-segmebts
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17.2 Response times at different temperatures
Response times to, and tys are measured using simulated MUX at f=frrame. Vop (+25°C) will be identical to Vop
(+25°C) as specified for the viewing angles.

Item Symbol Conditions Typ. Max. Unit Remarks
Tamp= +25°C 103.36 ms
ton 0°C | 371.078 ms
Response -20°C | 207.969 ms
. ms o =0°, d = 0°
Times Tamp= +25°C 408.263
toft 0°C | 1073.424 ms
-20°C | 4109.318 ms
Definition of response times
Relative brightnessl’]
. Ton . | Toff
- ' \
' | |
‘ | |
| | A
\ \
\ \
1007 ‘ 20
} } 907
\ \
\ \
| ‘ | Y
\ \
off-state ; on-state i off-state
\ \
\ \
! !
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18. LCD MODULES HANDLING PRECAUTIONS

B Please remove the protection foil of polarizer before using.

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

B |f 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.

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

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

B 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.

W 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.

19. OTHERS

B 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.

B [f 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.

B 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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