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1. SPECIFICATIONS

1.1 Features

Tesia Contents Unit
LCD TYPE STN/Transflective/Gray -
LCD duty 1/16 --
LCD bias 1/5 _ -
Viewing direction 6 o’clock
Module size(W x H x T) 80.0 X 36.0 X 13.0 mm
| Viewing area(W x H) 645X 13.8 mm
Display Format 16 Characters X 2 Lines dots
Character Size (W x H) 295X 4.35 mm N
Character pitch(W x H) 3.65 X 5.05 mm ]
1.2 EXTERNAL DIMENSIONS
p———————— _80.00—— — —
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| ;:__.. = —I i - 0.70
i les L] T H—r
il ERE L ng &
' \{\.\ jgussnns
g \—4-w2.50 ol L] 60 "0“ 2.95-~
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INAME| Vss | vdd | vo | RS [R/W| E |DB0 | 081 |DB2 | DB3 | DB4 | |DB5 [DB6 [DB7 | A | K




1.3 BLOCK DIAGRAM
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1.4 ABSOLUTE MAXIMUM RATINGS ( 1a=25T )

LS

LED BACKLIGHT

SEGMENT
DRIVER*1

Parameter

Symbol

Min

Max Unit

Supply voltage for logic

Vb

-0.3

7.0

Supply voltage for LCD

VU

Vop-12

Voop+0.3

Input voltage

Vi

-0.3

Voen +0.3

Nomal Operating temperature

Tor

0

+50

Nomal Storage temperature

Tst

-20

aglol<|<

+60

1.5 DC CHARACTERISTICS (Ta=25:, VDD =5V)

Characteristics | Symbol

Limit

Min

Typ

Test Condition

Cpsratne Voltage | Yoo 4.5 - 25

Dpzatng Cument B2 - 0.58 05 red | Exizmna cock Nt
Input High Wormge | Y= 2.2 - ' Fpzi E =S, 20w
Ippul _ow YVaollacs MiLs 0.3 0 D23 - DE7 )

Input High ¥olage| V- Yoe- | Fin QSC

ollage 1 CROS

Input Low Yoltags Wi 2 02 - | O Fopos

Irput High Turrst B : 2 LA Pps : 28 2y
Ut Loy Curren: L 50 12 2E0 L D33 -DB7 )
“utput Eagh Vopr [ 22 - ¢ lo4=- 0.1 ma
Voltage i TTL: | B Frs: DBO - OE7
Sutpur Low f Y = - e =1 ] mA&
Yoltage « ~ L | F s DBG - CE7
Sutput B b f Yiok2 o - 55 = - 20 pA Pins

CKI.C_a2.M,C




T e
Zutput Low

oltage « CRIOS

1

la= 42 pA. Fins:

CLK|,CLK2M.D

LZD D v=r o lage

Viso

o g-

Yoo - V3

Yoltage Dioo

Vilcom -

lo=0.1 mA

Yis=a -

Frs CORI-COI 1S
=01 ma

Firs

SEGI-SE=LD

1.6 AC Characteristics

( 1) Write Mode ( Writing data from MPU to SPLC780A )

Characteristics

Symbol

Limit

Unit

Test Conditien

Min Typ Max
E Cvee Tme tc 400 . re |FnE
E Pulz= 4% ot e 150 r< |FnE
EFisekal Tme tr. 1= - - 25 ns |PinE
Acdress Setup Tire t=F1 34 rs | Pins: RS. RO .E
Agdress Holo Tire o 0 - re | Pins: RS, RW.E
Cata Sewua Time tap: 40 = re< | Pms: DBEO - SBV
Cata Hald Tme | (e o - re | Pms: CBO - JET

(2) Read Mode ( Reading data from SPLC780A to MPU )

Characteristics

Symbol

Limit

Min

Typ

Max

Test Condition

ECvce Tme

tc

< I-\-I l-"

N3 FinE

E Pulsz W dth to 150 - s | PinE

E Rise Fal Tme tr. t= - - 25 1 | FnE

Acdress Seup Tire t=F1 0 - - ns | Pins: RS, R"W . E
Acdress Howe Tims t-o 0 - - s | Pins: RS, QW E
Daza Qutpu: Delay 7 mie tc - - 3 s | Pins: DEO - 2BV
Cata had -ime -z 24 - - ns | Pm DBG - DB7




(3) Write Mode Timing Diagram ( Writing data from MPU to SPLLC/8UA )
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1.7 ELECTRO-OPTICAL CHARACTERISTICS (Vor=8.5V, Ta=25°C)

'|-‘\'|I respaonse !') P response = Ty p \'i('“ill'..{ angele 8 (deg)
1.CD mode time Tr(ms) | time Tf(ms) | TYDP contrast
Nomal Wide Normal Wide ratio Cr =00 =90 | Z=180° | @ =270
lemp letnp lemp lemp
STN Y G (13 I 55 il i 2N
STN Blue iy 4 47 24 29 2
"-.I\l:l-,_\ (B} 11 |67 3 O 7 54 28 32 :.'\
ISTN (F) 21 6l 45 33 3
FSTN Neoative (i) 9 48 24 i 23
Notel: Definition of response time.

o] Ui :’_l"—__—'_.____ :—I_________ A | e o e
e = e e :_’:"__: = :—I:'_‘_.—_‘ 3= B e

non-se |ected ——st—o—— op | ected = non-se | ected

LUDZ a0y L0%

Trl Tr:Rise tine Tf| Tf:Fall tine

Note2 Delimtion ol contrast ratio “Cr’ Noted Dehimiton of viewing angle range "o

Norna | (B=0") Viewing Angle Ronge 8

Brightness af non-selected segnent(B2)
Cr

Brightness of selected segnent(B1)

(@=18D")

tl2:00)
lgo _Brightness curve for non-selected segnent

Brightness curve for selected segnent

Brightness

lUDp Driving Voltage (@270" )
(8:00)
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1.8 Backlight Characteristics

LCD Module with LED Backlight
ABSOLUTE MAXIMUM RATINGS

(Ta=25"C,Unless specified ,The Amblent temperature Ta=25"C)

Item Symbol Conditions Rating Unit
' Abslout maximum forward current Ifm 20 mA
Peak forward current Ifp : ::: ;:ff:l:;)‘y:{llat;cili 60 mA
Reverse voltage \'G 5 \"
' Power dissipation Py 70 mW
T)perating Temperature Range Toer 30~+70C | ©
Storage Temperature Range Tsig -40~+485C €

ELECTRICAL ~-OPTICAL CHARACTERISTICS

(Ta=25"C,Unless apecifled ,The Amblent temperature Ta=25°C)

Item Symbol Min. | Typ. | Max. Unit Conditions
Forward Voltage \'43 3.0 32 3.5 V [f=18 mA
Reverse Current I+ 10 uA Vr=5.0V
Peak wave length Ap 470 nm If=18 mA
Spectral line hair width AL 25 nm If=18 mA
Luminance Lv cd/m’ If=18 mA




2. MODULE STRUCTURE

2.1 INTERFACE PIN CONNECTIONS

Pin No. Symbol Level Description
I VSS ov Ground
2 VDD 5.0V Supply voltage for logic
3 Vo - Input voltage for LCD
-+ RS H/L H : Data signal, L : Instruction signal
5 R/W H/L H : Read mode, L : Write mode
6 E H/L It is a start signal to read data or write data.
7 DBO H/L Data bit 0
8 DBI H/L Data bit 1
9 DB2 H/L Data bit 2
10 DB3 H/L Data bit 3
11 DB4 H/L Data bit 4
12 DB5 H/L Data bit 5
13 DB6 H/L Data bit 6
14 DB7 H/L Data bit 7
15 A +5V LED Back light anode
16 K ov LED Back light cathode




$ITONCTION DESCmPTION

Oscillator

SPLC780A has a good oscillator that supports not only the internal oscillator operation but also the
external clock operation.

Control and Display Instructions

Control and display instructions will show in details as following:

1. Clear Display

R5 R/ DB7 DBe [B> DB4 DB3 DBZ DEI CEO

Codz il 0] ‘ 1 M 1 1 1 0 ] {
!

It clears the whole display and sets display data RAM s address 0 in address counter.
2. Return Home
RS Ry DB7 CBe DE: DE4 DB2 DEZ CB1 OBU

Sale i I i 1 i il 0 L i %

AL

X:Donotcare (Oor 1)
It sets display data RAM s address 0 in address counter and display returns to its original
position. The cursor or blink goes to the left edge of the display ( to the Ist line if 2 lines are
displayed ). The contents of the Display Data RAM do not change.
3. Entry Mode Set
During writing and reading data, it sets cursor move direction and shifts the display.

R RIW DBT DEe DES DB4 CE2 DEZ CB1 CEO

Gade n 0 1 i 0 l i 1 |10l &

1/D=1: Increment, | / D = 0: Decrement.
S = 1: The display shift, S = 0: The display does not shift.

W
Il

1 |1:D=1 It shifts the display to the left

1 1:0=0 It shifts the display to the rnight
4. Display On/OfT Control

RS R‘W DBV DBt B> DE4 DB3 [CBZ DEI CEB0

Cad= I ] [ i 1] 0 | IR o B
|

S

D = 1: Display on, D = 0: Display off
C = 1: Cursor on , C = 0: Cursor off
B = 1: Blinks on, B= 0: Blinks off

8 x 7 daot zx 1 dat
charaster font character font

Sth line

*—l’i‘urs-:u — 11th line




5. Cursor or Display Shift
Without changing DD RAM
cursor and shift display.

s datas, it can move

Blink display alternately

RS R/W DB7 DB DB5 DB4 DE3 DB2 DB1 DBO
Code 0 0 0 0 0 I |S/IC|RIL| X X
S/IC | R/IL | Description Address Counter
0 0 Shift cursor to the left AC=AC-1
0 1 Shift cursor to the right AC = AC +1
1 4 Shift display to the left. Cursor follows the display shift AC = AC
1 1 Shift display to the right. Cursor follows the display shift AC = AC
6. Function Set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Code 0 0 0 0 1 DL | N F X X

X: Do notcare (0 or 1)

DL: It sets interface data length.
DL = I: Datas are transferred with 8-bit lengths ( DBO ~ DB7 ).
DL = 0: Datas are transferred with 4-bit lengths ( DB4 ~ DB7).
( It needs two times to transfer datas )

N: It sets the number of the display line.

N = 0: One-line display.
N = 1: Two-line display.
F: It sets the character font.

F =0: 5 x 7 dots character font.
F=1:5x 10 dots character font.

N F No. of Display Lines Character Font Duty Factor
0 0 1 5 X 7 dots 1/8
0 1 1 5 x 10 dots 1/ 11
1 X 2 5x 7 dots 1/16

It cannot display two lines with 5 x 10 dot character font.
7. Set Character Generator RAM Address

RS R/W DB7

DB&é DB5 DE4 DE3 DBZ DE1 DBO

Code

0 0 0 1

a a a a

a

a

It sets character generator RAM address (aaaaaa)2 to the address counter.

Character generator RAM data can read or write after this setting.
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8. Set Display Data RAM Address
R R/W DBT DES LB> DE4 DBE3 DBZ DEI DBD

Cods 0 i | a a 2 a a a a

It sets display data RAM address (aaaaaaa)2 to the address counter.
Display data RAM can read or write after this setting.
In one-line display ( N = 0 ), (aaaaaaa)2: ( 00 )16 ~ (4F )16.
In two-line display ( N = 1), (aaaaaaa)2: ( 00 )16 ~ ( 27 )16 for the first line,
(aaaaaaa)2: ( 40 )16 ~ ( 67 )16 for the second line.
9. Read Busy Flag and Address
P53 R/W DBT DES CBS DE4 DB3 CBZ DEI [CE0

Crdl= 0 i ‘E:F a a | a a a a ‘ by

. | |
When ( BF = 1 ) indicates that the system is busy now, it will not accept any instruction until
no busy ( BF = 0 ). At the same time, the address counter ccontents's (aaaaaaa)2 is read out.

10. Write Data to Character Generator RAM or Display Data RAM
P: R!/W DET DE¢ [B5 DE4 DBEs DEZ DEI CEO

Code P s lalalalalalals ‘ '

It writes data ( dddddddd )2 to character generator RAM or display data RAM.

11. Read Data from Character Generator RAM or Display Data RAM
Ps R/W DBT DE< [:B> DE4 DRI DBZ DEI LDBO

Ceddz 1 1 d d I q 4 o 1 4

It reads data ( dddddddd )2 from character generator RAM or display data RAM.
To get the correct data readout is shown belows:

(i) Set the address of the character generator RAM or display data RAM

or shift the cursor instruction.

(ii) Send the “ Read ™ instruction.

8-Bit operation and 8-digit 1-line display ( using internal reset )

Hel  Instruction Cisplay Operation

I | Povezt on L @ SPLCTE0L starts initializing l:l Poswar on r2e=t . Mo display

Funzticn set
g FSRSWDB7DRADBRADE4DESDRZDE IDRO [:| Sel o G-kt operation and selecl 1-lines
alalolalililololx]cx digplay linz and character font

i

Display on 7 off <ontiol

N N 1 1 ol | | | i CUrsar dppear .

Entry made set Incrzase address by one

4 alalolelelalalilalo |:\ IUwill shift the <ursor o the right when
. : writing to the OO RAM ! OG5 RAM

Hiwr the display has nio shift

Wrils data o2 RAR T DD RAK Wil "W

" plofalfolal ool ] The cursan is incremented by one and

shift=d Lo the naht .
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| Write data to CG RAM / DD RAM Write "E " .
6 tJoJol1]ololol1 ol WE_ Thf:- CUrsor is i." cremented by one and
shifted to the right .
* .
- : -
* ™
» L ]
Write data to CG RAM / DD RAM Write "E "
8 1 Jolol1]ololol1]ol WELCOME_ The cursor is incremented by ane and

shifted to the right .

| Entry mode set
4 v ]olololololo WELCOME _ Set mode for display shift when writing

olololaololo 11111 "
| Write data to CG RAM / DD RAM Write " "[space) .
10 tlalolol1Tololololo ECOME _ j The cursor is incremented by one and

shifted to the right .

Write data to C Write "C ",

I 1o [ O R ) I LCOME C_ The cursor is incremented by one and
- : ol B shifted to the right .

(%]
Q
2>
o
=
)
&=

Write data to CG RAM / DD RAM Write "Y " .
13 tJolol1]ol111lolo COMPAMY_ The cursor is incremented by one and
| [ i shifted to the right .

14 Cursor or display shift COMPAMY Only shift the cursor's pasition

Dlojojofjoltrjoflo]l XX to the left { Y .

Cursor or display shift
01010 010 1 0 0l X1 X

Only shift the cursor's position
to the left i M

COMPAMY

Wrile dala to CG RAM / DD RAM

Bl oo 1o o 1] 1]1]o]]|CMPANL

Write "N " .
The display moves to the left .

Cursor or display shift

MiloTolaJolo[a 1] ]x]x]|COMPANY

Shift the display and the cursor's
pasition to the right .

Cursor or display shift Shift the display and the cursor's

" plololelol1lol]x]X COMPANY_ position to the right .
| Wrile data to CG RAM / DD RAM Write " " { space | .
19 = (P olololololo OMPANY _ The cursor is incremented by one and
ijejejtjoge M el shifted to the right .
© °
L ] L
20 : :
L] L
Return home W Both the display and the cursor return
M oTololololo]o o]t ]o]|YELCOME |15 the ariginal position { address 0 ) .




4-Bit operation and 8-digit 1-line display ( using internal reset )

i,

Instruction

[]iE\Flli'l ¥

Operation

I

Fowar on SPLETROA slarls imlializing 1

Foser onreset - Mo display

Function sl

. | PSS E'wDBTDEACEZDBY4 I l Set to d-bit aperalion
i " " 1] | I | o
S |
Furw linn sel
i 1" i | | i Sl b 4-bil el ation arnl sel=ct 1-lin=
i: display line and Charactar fonl
1 1 1 1l g X
Cisplay on ? off contiol
4 il |i| i 1 i | i = UIS['|€I ¥ on.
) sl app=als
i i i 1 | 0
Entiv minle sl lrwreases addizss by vone
" o lafalalalo] |:| Itwill shifl the cursar to e right when
3 wiiting bo the DD BAR S G FAM
LU RUURY LU O O R Mo the display has no shift
wiite data to CG RAK S DD FAM
} 1. wWrite "W
h bpejegv|e)e W The cursor is inctementzd by one and
plal 1 alaln] shifled Lo Ui right .
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3. Reset Function

At power on, it starts the internal auto-reset circuit and executes the initial instructions.
There are the initial procedures shown as belows:

| 8-Bit Interfaca ]

‘ Powser Tn

Wait time > 15 ms
after ¥on » 4 5%

l

F% R e 0BT (Bu BT DE4 CEY DB 0B 1 DED IEF cannnt be checkad bafore this instruction
a A " ] ] 1 - 1 ’ 1 = . - -
Function set  Interface is 3 bits lanath §

Walttime = 4.1 ms

£ B % OBT CE* DT OB4 CEY DR s 0B [E |EF cannot be checked bafore this instruction |
a1 L i 1 | 4 . o . x N = =
Funecticn set o Interfacse is 8 kit length . b

l

Wait time = 100 us

l

£4% P % 0BT 0B+ DBT OB4 [EY D8 GBI D64 IE:F zannot be checkad Before this instructicn
" " i L] ] ] J A J L - P - ”
Function sset § Interface is 8 bits lenath .

BF can be checked after the following
instructicns

Function set { Interface is 8 bits lenath |
Specify the number of display lines and
shataster fent )

F5 P 0 (BT [B¢ DBT DB DEY DB Ch1 DE The number of display lines and characte
0 BN B fent cannct be chanasd afterwards .
- 1l " (1] e " “ (0 " i . =
: Haplay off
T Display o

1 Cisplay clear

Initialization Ends Entry mode sat




Power On

after Ve > 4.5V

Wait time > 15 ms

|

RS R/W DB7 DB& DB5 DB4
0 0 0 0 1 1
Wait time > 4.1 ms
RS R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1
Wait time > 100 us
RS R/W DB7 DBt DB5 DB4
0 0 0 0 1 1
RS R/W DB7 DB6 DB5 DB4
0 0 ] 0 1 1
00 0 i 1 0
00 N F X X
0 0 0 0 0 ]
00 i 0 0 0
o 0 0 0 0 0
] 0 0 0 1
0 0 0 0 0
0 0 0 1 D S

l

Initialization Ends

[ 4-Bit Interface |

|BF cannot be checked before this instruction .
Function set { Interface is 8 bits length . )

M cannot be checked before this instruction .
Function set { Interface is 8 bits length . )

|BF cannot be checked before this instruction . ]
Function set { Interface is 8 bits length . )

BF can be checked after the following
instructions .

Function set { Set interface to be 4 bits length)
Interface is 8 bits length .

Function set { Interface is 4 bits length .
Specify the number of the display lines
and character font . )

The number of display lines and character
font cannot be changed afterwards .

Display off
Display clear

Entry mode sel




4. Display Data RAM ( DD RAM)

The DD RAM stores display data and its RAM size is 80 bytes. The area in DD RAM that is
not used for display can be used as a general data RAM. Its address is set in the address
counter. There are the relations between the display data RAM¢s address and the LCD¢s

position shown belows.
{-lin= display . 80 display charact=is

1 £ 3 4 2 6 20 e—— [Display position
e ET R A B T e — 4 | 4F Cisplay date RAR
i Ty i B . address

i Ecample o 1ine display . & display characters
| 2 ? 4 : G 7 3 <«—— DCisplay pusition

Cisplay dala RAM
addi =55

i N e iz i is il (1
A & A4 e : L 34 b o

When the display shift operation is performed , the display data RAM's address moves as :

i i) Laft shift i 111 Fight shift

ol | ooz | o | a4 | o0os | e | oG | 07 ’ b qF | o [ a2 | 0 | il | ons ‘ 'Iil
| 1

1. Character Generator ROM ( CG ROM )

Using 8-bit character code, the character generator ROM generates 5 x 7 dot or 5 x 10 dot
character patterns. It also can generate 160 5 x 7 dot character patterns and 32 5 x 10 dot
character patterns.

2. Character Generator RAM ( CG RAM)

Using the programs, users can easily change the character patterns in the character
generator RAM. It can be written with 5 x 7 dots, 8 character patterns or written with 5 x 10
dots, 4 character patterns.




Here are the SPLC780A¢s character patterns shown as belows:
Correspondence between Character Codes and Character Patterns(ROM Code: 01)

BT-

b2 b4 | 0000 [0010 | 0011|0100 | 0101 (0110|0111 | 1010 [1011 [ 1100 | 1101
-l

CG L 11} -- = - — i .
0000 VRAM 5-1 fli i'" - - - "I:= == ri

I' l Il/ [ 11} . L] ] - | Ir-
AN TG = | = e -
0001 " -f'/ . e | F=1H | L [ 20| ™1 12 J B LR

1"
L .

0010 /’/ 1 "i .[:: Ir':_ L.l
/

r.
=1

r
SR (AR IRy Rl L =d AT
i
U
"

AR IR
0100 V(5 _";h Bl [ B B = 1"

[
Fe

/ .= 1 amb [ 1 = =
viot Viey ) | =% |b= |18 gm0 = | F | T 1
010 \ 7 | | IIIJ hes | q- o | u amb lld
AT S GENEIGINE
0110 Y {7) 4 S | % | 8 R | | | | e | el

CG . -'-1 i.-. ll-i g g | =y ellem | weme .:'1
0111 YRAM |/ I -AL I e R

i\ B i

f:G .. L 11} ] = L]

= | I |
1000 /RAM/ L l:.:,: - =" Al Yo = < "

P s | "u [ | Elsn, ey | o |oge ]
1%}
(=] T [§ B[ * @ T [ =
'- I- - I l‘l - ' II
ot { ' ALFL AR [ ] [
wla 1 T s — | "™ "s S
1010 /,,7 M ER =R
L] L) -. I- ’ ILL I .- -
=l il ™ wedls == 111
on o 18 [ L [k 14 [ 32 ]
- a0 o, | omey | gy
1100 /E'/ := ..'. | T -l - ulls -FI u-" -'l n"
- . .1 LL L} el am
110' /IEy - - l-= !r‘fi l- ljl IJ: .I --.=
-.I - r..l L Lt -.r-‘ g ..-.
1110 ’/-T'/ n .-" » I' = = . 'I‘-- L
C G - ....- --- - - - = !E
" [ | e | ohems [ waw | "a
1111 RAM Y :'- =__ e | RB] " [[REN] "

o0
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Correspondence between Character Codes and Character Patterns (ROM Code: 02)

=1 f

ace L oo [ o] faqod [odad [apda farnn |l NEEE R R IR IR AR LIRBAR !

e . g L - B ® = F
_ LA al |- e= | = | HE | o | L
o "o | e | il R L0 e B = N

7 [ | = = B, s
I I T R
VA== T H
()0 ./7 . | ™ I'-' u Ir ="- . !-.. I:' L H I:

/ -gs L} _-El- =- - - . ! r- LB ..

O '-1' 'F: . -l = - —l i. " ‘:- ;..' F = ="-= i .:'1 "-..
/ o | Cwn” | g | ew” | mm” | e | me | w5 | s | ey i

A= | A [ | T | el [l | | | —| & | 0=

wloy /' '::. S L'. = E-J !-' --%' | = t:‘ n’} ='E =:11
1] T N T L] — [ L -

—ra JnlalElllelylH els®iyg) -
A EA =T ANAR Lk A by
1 /F'f;";‘ T e | el | [ w | T |- o= T1T1¥IE
L LAl ' I l__‘__ll!-l :? l".l IJI b} .l'| e .tl

LA &3

T [ [ (LI LA (oo | - [T ] |2
E O = I A A RS £
oo Vo | 3L 13 [ [ o [T |5
/ -2. | = TI™A] o | e |=-n L = | =8
oo /s | | 2T I e[ |29
N % R L e A A
- = [ "8 [ETE[EEE | _ [BE [ SB| 1% |
PSR AR R R A
o = T= [ a5k [ £ ] & F
| -~ [ .- I L I R T

ol B E | k| e | E

e // s | S0 Vi = Do [0
L3 eIl | T | g | 3| gy |y | 1EE

UM GEy Eal N 0 g w - P B s s e L]




There are the relations between character generator RAM addresses, character generator
RAM datas ( character patterns ) and character codes shown as belows:
5 X 7 dot character patterns

17 | bé .I:-E- b4 |b3 /br2 Iﬁl ﬁl:l ;5 ;4 ;’E‘- %32‘ b01 t::l :b; :b: ‘:hui I::i h: ;b1;. .b11 I:O
ééé éé?o LK %%%%%%0 » 1 | e Character
V|| 22 0 b i b
VU MAAA VA AT oo | EEEEE s [o il e e
%7%4)/%7nnnlEnnonc
U i e e e
%771/ /mumisssannnu
N b E it e
ol lls x%éé 44///0 BE E;:Eég; olo Bl olo Example (2}
%é et e
7}/ nmnlE=snanar
AN A ||| ESEZES|ofo[ofo]o

/

: P2 1t means that the bit0~2 of the character code correspond to the bit3~5 of the CG RAM address .

1.

2.: EEl These areas are not used for display , but can be used for the general data RAM .

3. When all of the bit4-7 of the character code are 0 , CG RAM character patterns are selected .
4" 1":Selected," 0" :Noselected," X" :Donotcare (Oor1).

h

. For example (1), to set character code (b2 =bl =b0=0,b3 =0 or 1, b4~b7 =0 ) is to display “ T ™.
That means character code ( 00 ) 16,and ( 08 ) 16 can display * T ™ character.

6. The bits 0~2 of the character code RAM is character pattern line position. The 8th line is the cursor

position and display is formed by logical OR with the cursor.

3.Timing Generation Circuit

The timing generation circuit can generate needed timing signals to the internal circuits. In

order to prevent the internal timing interface, the MPU access timing and the RAM access

timing are separately generated.

4. LCD Driver Circuit

There are 16 commons x 40 segments signal drivers in the LCD driver circuit. When a

program specifies the character fonts and line numbers, the corresponding common signals

will output drive waveforms and the others still output unselected waveforms.




5.Cursor / Blink Control Circuit
It can generate the cursor or blink in the cursor / blink control circuit. The cursor or the blink
appears in the digit at the display data RAM address set in the address counter.
When the address counter is ( 07 ) 16, the cursorg¢s position is shown as belows:
b bS bd hia b2 b1 b

A oo joflalt)t]1

In a 1-line display

digit 1 2 2 4 5 & 7 28 & 10 <« Lisplay pasiticn
TN EE N RN EXE 4I|: o e oo | - «—— Display data RAK address

A

¢ Hexadscimal

In a 2-line display

digit 1 2 3 4 35 & 7 & ¢ 140 +— Dispday positien
1t e [ov ot Joz oz fog [ os for ] os [oz I 1 X ) ,
’ < . +——Display data RAM address
2Nnd line |40 149 |42 |43 |44 [45 46 )47 48 |48 ] | | Hexzadesimal -

the <ursor pesition
6.Interfacing to MPU
There are two kinds of data operations - one is 4-bit operations, the other is 8-bit operations.
Using 4-bit MPU, the interfacing 4-bit datas are transferred by 4-busline ( DB4 - DB7 ). DBO -
DB3 buslines are not used. Using 4-bit MPU to interface 8-bit datas needs two times. First,
the higher order 4-bit datas are transferred by 4-busline ( DB4 - DB7 ). Secondly, the lower
order 4-bit datas are transferred by 4-busline ( DBO - DB3 ).
Using 8-bit MPU, the interfacing 8-bit datas are transferred by 8-buslines (DB0-DB7).
7.Supply Voltage for LCD Drive
There are different voltages that supply to SPLC780A¢s pins ( V1 ~ V5 ) to obtain LCD
drive waveform. The relations of the bias, duty factor and supply voltages are shown as
belows:

“-Luty Fastar | 10101 e
:i\:U|:-|:<I‘-;' Rias i 4 ” -
voltags . o
¥ VoD - 173 YooD | YOD - 1S YD
Y VOO - B2 VLeDn | VoD - 25 Yep
Y3 YOOo - 172 YoeD | Yoo - 25 Yeen
v VoD - 3 VLo | Voo - 45 Yp
Yo Yoo - Yoo YOO - VLoD




. The power connections for LCD ( 1/4 Bias, 1/5 Bias ) are shown belows:

V4

-
o

| / 4 Bias

(1/8,1/11 Duty)

Voo { +5V )

-\ or Gnd

Voo

V1

V4

<
on

VoD [ +5V )

1/5 Bias

(1/16 Duty)

R
Vieo
R
R
Yy
>
Pl
>
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_The relations between LCD frame¢s frequency and oscillator¢s frequency
( Assume the oscillation frequency is 250KHz, 1 clock cycle time =4 ms )

1 1 : f' [:IlJT‘f.

Yoo
weld o
oyt
AR
¥4 l
"\":
;

I-‘. | framm=

| frame = 4z 400 8 Bo= 1Za0n s = 128 ms

! =7&%. | (Hz»

Frame frequensy = ————
128 imsi

2111 Dut

Vor

<O ¥l
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e
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Y

I frams .

| frame =4 psv 400 11 = 176s = 17 9 ms
— 1 -zsiHz

Frame frequency = :
176 im=l

301918 Doty

Ciekl ¥l

o =

1 frame |

I frames = doaae o 2000 x 16 = 12800 s = 12,8 ms
Frame frequensy = 7| =75 1 Hz
12.% ima)




- Register -—- IR ( Instruction Register ) and DR ( Data Register )
SPLC780A has two 8-bit registers - IR ( instruction register ) and DR ( data register ).

In the followings, we can use the combinations of the RS pin and the R/W pin to select the
[R and DR.

RS R/W Operation

0 0 IR write( Display clear, etc. )

0 1 Read busy flag (DB7) and address counter (DBO~DBG)

1 0 DR write ( DR to Display data RAM or Character generator RAM )
1 1 DR read ( Display data RAM or Character generator RAM to DR )

The IR can be written from the MPU but cannot read by the MPU.

. Busy Flag ( BF)

When RS=0 and R/W = 1, the busy flag is output to DB7.

As the busy flag =1,SPLC780A is in busy state and does not accept any instructions until
the busy flag = 0.

. Address Counter ( AC)

The address counter assigns addresses to display data RAM and character generator RAM.
When an instruction for address is written in IR, the address information is sent from IR to AC.
After writing into ( or reading from ) display data RAM or character generator RAM, AC is
automatically incremented by +1 ( or decremented by -1 ).

AC contents are output to DBO ~ DB6 when RS =0 and R/W = 1.

1/0 PORT CONFIGURATION

[nput port : E Input port: R/ W , RS

~ Voo ~ Voo ~ Voo

| |

| | |

| ! PMOS EJ

| —Igﬂpmos ' 4B pMos

| | ﬁﬁl

— — * @
[—%E]Nmos

-—%E]NMOS
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3. RELIABILITY

3.1 Content of Reliability Test
' Environmental Test
No. Test ltem Content of Test Test Condition Applicable
Standard
I High temperature Endurance test applying the high storage o0 C —
slonmge Lemperature fora long time, 200 hrs
2 Low temperature Endurance test applying the low storage 100 —
sloree lemperature for a long time. 2000 hrs
3 High temperature Endurance test applying the electric stress 50°C
aperation i Voltage & Current) and the thermal stress to | 200 hrs ——
the element for a long time.
4 [Low temperature Endurance test applyving the electric stress 0 —
operaticon under low temperature for a long time. 200 hrs
5 High temperature Endurance test applying the high temperature | 60 ¢ . 90 <, RH MIL-202F- 1023
Humidity storave and high humidity storee for a long time. 96 hrs JIS-CUS023
i High temperature Endurance test applying the electric stress 40 °C .90 <. RH MIL-202E- 1038
Humidity operation | ( Voltage & Current) and temperature 96 hrs JIS-C5023
humidity stress o the element for a long time.,
7 lemperature cyele Endurance test applying the low and high Sl0°C 6o
lemperature cycle. 10 cycles
-10°C 25°C 60 C _ —
A0min = Smin. = 30min
-‘ .
1 evele
Mechanical Test
8 Vibration test Endurance test applying the vibration during 10-22Hz — | .Smmp-p | MIL-202E-201 A
transportation and using. 22 500Hz — 1.3G JIS-C5025
Total 0.5hrs JS-CT022-A-10
q Shock test Constructional and mechanical endurance test | S0G half sign MIL-202E-21313
applying the shock during transportation, wave 1] msede
A times of each
direction
[0 | Atmospheric Endurance test applying the atmospheric 15 mbar MIL-202E- 105
pressure tesl pressure during transportation by air, 40 hrs
Others
[T Static elecuricity test | Endurance test applying the electric stress to VS=800V | RS=1.5 ki | MIL-RS3B-3015]
the terminal. CS=1oo pF
| time

Supply voltage for logic system = 5V. Supply voltage for LCD system = Operating voltage at 25
Failure Judgement Criterion

C:

Criterion ltem

Test IHtem No.
2131413161 718]19]10]11

Failure Judgment Criterion

Busic spacilication

Out of the Basic Specilication

Electrical characleristic

Out of the DC and AC Characterstic

Mechanical charmcterstic

Out of the Mechanical Specification Caolor
change : Out of Limit Apperance Specification

Optical characterstic

Out of the Apperince Standard

3.2 QUALITY GUARANTEE
Acceptable Quality Level

Each lot should satisfy the quality level defined as follows.

- Inspection method : MIL-STD-105E LEVEL Il Normal one time sampling

-AQL




artitiom AL Dhelmitivn
Ac Maien [ Furetisenal elslon tis e as preduel
13: Minea 1.5%, satisls all e tions as product bl pol satists oosmetie standard

Definition of ‘LOT’

One lot means the delivery quantity to customer at one time.

Conditions of Cosmetic Inspection
_Environmental condition

The inspection should be performed at the 1m of height from the LCD module under 2 pieces of 40W white fluorescent

lamps (Normal temperature 20

Inspection method

25 C and normal humidity 60

15RH).

The visual check should be performed vertically at more than 30cm distance from the LCD panel.

Driving voltage

The Vovalue which the most optimal contrast can be obtained near the specified Vo in the specification. (Within

of the typical value at 25 C.).

3.3 INSPECTION CRITERIA
Module Cosmetic Criteria
No. liem Jwdovement € riterion Partition
| I R 1 e Nane alb sl Mlajor
2 I2atterm pesling Ntttz pattem pesline and tloatine Slajeer
: Saldering deteat- Novcoldoring missing Slajor
Nevsaldering bridyes Sl
Neonold aoldeninge Siner
4 st Hhaw - aubsirate s isible woopper boil o S mmy o g s cn suibedral s patlern Sineer
S A rction o metallic Necasldering dust Sineer
IFeorcien maller Mo retionn b metallic feacizn mattors o Nl cvescel B Zmimg Mineer
' S1iin Necduin bespeil cosamnetic bBaddly Sliner
~ PR diseolerine Nocplate Gading, rustine and dizcolorine Miner
S Selder amount a Soklering sideof P2 AMineer
seclder te lemma T hilla o
Lo b e ot allbarvumne the Lzl P
Sedder shotld noa lidde vhe L_,l
Fezed b ettt min i —
b & ompenents side —
vl case o Dhrowsh Hlele 1R H
Sobdor e reh the o A= il ik o PR,
2Pl pa ke Fither w0 ar heal cBRaar —_— Mineer
the lemd tor be corsared by - Filer v R S—
I ocend foarm v B2 assume ot or
S o
L3 ¢ |Ii1'-\ |::||| || ‘| :||l Miner
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Sereen Cosmetic Criteria (Non-Operating)

No. Defect Judgement Criterion Partition
| Spols In accordance with Sereen Cosmetic Criterly {Operating) No i . Minor
2 | Lines In accordance with Sereen Cosmetic Criteria (Operating) No.2. Miner
i | Bubbles in polarizer — - - Minor

Size : d mm Acceplable Oty in active area
d- 03 Disregard
n3-d<l.n 3
l0<d< |5 |
1.5<d 0
4 | Scratch In accordance with spots and lines operaling cosmelic criteria. W hen the light Minor
reflects on the panel surface, the scratches are not 1o be remarkable.
5| Allowable density Above defects should be separated more than 30mm each other, Minor
o | Coloration Not to be noticeable coloration in the viewing area of the LCD panels. Minor
Back-lit tvpe should be judged with hack-lit on state only.
7| Contamination Not 1o be naticeable. Minor
Screen Cosmetic Criteria (Operating)
No. Defect Judgement Criterion Partition
I ] Spots A) Clear Minor
Size : d mm Acceptable Otv in active arca
d=10.1 Disregard
01 <d=<0.2 €]
0.2-d=03 2
0.3<d 0
Note : Including pin holes and defective dots which must be within ane pixel
size.
B3 Unclear
Size : d mm Acceptable Oty in active area
d=<0.2 Disregard
0.2<d<05 &)
05<d=07 2
0.7<d ()
2 | Lines A) Clear Minor
L 5.0 ()
2.0 () See No. |
- W
0.02 n0ns 0.1
Note @ () - Acceptable Oty in active area
I. - Length (mm)
W - Width (mm)
- Disregard
B Unelear
[ 10.0 ()
(L]
2.0 See No. |
e W
005 0.3 0o

*Clear’ = The shade and size are not changed by Vo.

*Unclear’ = The shade and size are changed by Vo.
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Sereen Cosmetic Criteria (Operating) (Continued)

Ne. Delect Judgement Criterien Pariien
| Rubkine lins Nool L b pediccable,
4] Adkssable densit Abea deta s shenld B oscparated meere than anm cuch ciher. ainer
S S Neol e B i cable, Mine
i 1R s los g vese Pse b the et stz Dapor i sdivsanz, Mineor

Partial defots o el ot v o, pin-heele s cheakl B red sl as mspal
%

(0w S rons Cemapotic [ vjterie ollovarine Noyi

T |V nercn brivhmness I oneven brightness must ke BN RMIN 2 Miner
tonly bae k-livape S BRI Mo s alue By memsure in F peinis
weslule - BAUS Ao salue By pveane i S prnis

Dy wais e g inte 4 etialls and henzontalls,
Slasur: = poants sheson in the telbesing Nene

O L8]

o

R R T

Note :

(1) Size : d = (long length short Iength}_ 2

(2) The limit samples for each item have priority.

(3) Complexed defects are defined item by item, but if the number of defects are defined in above table, the total number
should not exceed 10.

(4) In case of ‘concentration’, even the spots or the lines of ‘disregarded’ size should not allowed. Following three situations
should be treated as ‘concentration’.

- 7 or over defects in circle of  Smm.

- 10 or over defects incircle of  10mm.

- 20 or over defects in circle of  20mm.

4. PRECAUTIONS FOR USING LCM MODULES

1. Liquid Crystal Display Modules

LCD is composed of glass and polarizer. Pay attention to the following items when handling.

(1) Please keep the temperature within specified range for use and storage. Polarization degradation,
bubble generation or

polarizer peel-off may occur with high temperature and high humidity.

(2) Do not touch, push or rub the exposed polarizers with anything harder than an HB pencil lead (glass
tweezers, eic.).

(3) N-hexane is recommended for cleaning the adhesives used to attach front/rear polarizers and reflectors
made of organic

substances which will be damaged by chemicals such as acetone, toluene, ethanol and isopropylalcohol.
(4) When the display surface becomes dusty, wipe gently with absorbent cotton or other soft material like

*

ﬁ
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chamois soaked in

petroleum benzin. Do not scrub hard to avoid damaging the display surface.

(5) Wipe off saliva or water drops immediately, contact with water over a long period of time may cause
deformation or

color fading.

(6) Avoid contacting oil and fats.

(7) Condensation on the surface and contact with terminals due to cold will damage, stain or dirty the
polarizers. After

products are tested at low temperature they must be warmed up in a container before coming is contacting
with room

temperature air.

(8) Do not put or attach anything on the display area to avoid leaving marks on.

(9) Do not touch the display with bare hands. This will stain the display area and degradate insulation
between terminals

(some cosmetics are determinated to the polarizers).

(10) As glass is fragile. It tends to become or chipped during handling especially on the edges. Please
avoid dropping or

jarring.

2. Installing LCM Modules

The hole in the printed circuit board is used to fix LCM as shown in the picture below. Attend to the
following items when

installing the LCM.

(1) Cover the surface with a transparent protective plate to protect the polarizer and LC cell.

Protective plate

= I 1 — - | Fitting plote
[rl_‘ L l|— 111 1 Jll
v TJ — T CT
LM

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and the
fitting plate should

have enough height to avoid causing stress to the module surface, refer to the individual specifications for
measurements. The

measurement tolerance should be  0.1mm.

3. Precaution for Handing LCM Modules

Since LCM has been assembled and adjusted with a high degree of precision, avoid applying excessive shocks to the module
or making any alterations or modifications to it.

(1) Do not alter, modify or change the the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the positions of components to be
attached.

(3) Do not damage or modify the pattern writing on the printed circuit board.

(4) Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

(5) Except for soldering the interface, do not make any alterations or modifications with a soldering iron.
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8-Bit operation and 8-digit 2-line display ( using internal reset )
No.| Instruction Display Operation
I | Power on . { SPLCTROA starls initializing Power on reset . No display .
Function sel : : o
, | RS R/WDB7DB6DB5DB4DEIDB2 DB1DRO o6t to 8-bit operation and select 2-line
2 display line and 5 x 7 dot character
':' ] |:| t:' 1 1 1 ':' X X f{:lﬂ[ i
a Display on / off control - Display on
' ofojojofofo]1]|1]1]0 Cursor appear .
Saes = Increase address by ane |
E e se
4 iy meca it £ It will shift the cursor to the right when
Ojofojo)ojofo|1|1]0 writing to the DD RAM / CG RAM .
Now the display has no shift .
Write data to CG RAM / DD RAM W Write " W™,
5 olol1]olilol11117 = The cursor is incremented by one and
oo . shifted to the right .
. -
L L
6 ] L]
L] L
. N
Write data to CG RAM /.DD RAM 7 Write "E " .
7 ' = s lo|o WELCOME_ The cursor is incremented by one and
Lo joftrjojojojt1]of shifted to the right .
Set DD RAM address WELCOME It sets DD RAM's address " .
a ] [ a B i The cursor is moved to the beginning
vt jrjrjefejojo oo - position of the 2nd lina .
Write data to CG RAM / DD RAM WELCOME Write "T" .
4 =T A - a 0 T The cursor is incremented by one and
rjojoefrjojrfof1ijo ) shifted to the right .
° L]
L] L]
10 o .
. L]
™ L
Write data to CG RAM / DD RAM WELCOME Write "T" .
11 — = - The cursor is incremented by one and
bjojofrjojrjoj1jofo 10 PART. shifted to the right
St i WELCOME When writing , it sels mode for the
21 folofolololo|o|1|1]1]]|ToPART. display shift .
Write data to CG RAM / DD RAM Write " Y " .
13 \ . .J - a la ELEON = The cursor is incremented by ane and
LT[ OO fT)OfO] ] |LOPARTY.  ||shifted to the right .
: .
.
14 : -
™ L]
_ | Return home WELCOME Both the display and the cursor retumn
13 olololololofofo|1]0 TO PARTY to the ariginal position { address 0.




(6) Do not drop, bend or twist LCM.

4 . Electro-Static Discharge Control

Since this module uses a CMOS LSI, the same careful attention should be paid to electrostatic discharge
as for an ordinary

CMOS IC.

(1) Make certain that you are grounded when handing LCM.

(2) Before remove LCM from its packing case or incorporating it into a set, be sure the module and your
body have the same

electric potential.

(3) When soldering the terminal of LCM, make certain the AC power source for the soldering iron does
not leak.

(4) When using an electric screwdriver to attach LCM, the screwdriver should be of ground potentiality to
minimize as

much a$ possible any transmission of electromagnetic waves produced sparks coming from the
commutator of the motor.

(5) As far as possible make the electric potential of your work clothes and that of the work bench the
ground potential.

(6) To reduce the generation of static electricity be careful that the air in the work is not too dried. A
relative humidity of

50%-60% is recommended.

5. Precaution for soldering to the LCM

(1) Observe the following when soldering lead wire, connector cable and etc. to the LCM.

- Soldering iron temperature : 280 C 10 C.

- Soldering time : 3-4 sec.

- Solder : eutectic solder.

If soldering flux is used, be sure to remove any remaining flux after finishing to soldering operation.
(This does not apply in

the case of a non-halogen type of flux.) It is recommended that you protect the LCD surface with a cover
during soldering to

prevent any damage dur to flux spatters.

(2) When soldering the electroluminescent panel and PC board, the panel and board should not be
detached more than three

times. This maximum number is determined by the temperature and time conditions mentioned above,
though there may be

some variance depending on the temperature of the soldering iron.

(3) When remove the electoluminescent panel from the PC board, be sure the solder has completely
melted, the soldered pad

on the PC board could be damaged.

6 . Precautions for Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (VO). Adjust VO to show the
best contrast.

(2) Driving the LCD in the voltage above the limit shortens its life.

(3) Response time is greatly delayed at temperature below the operating temperature range. However, this
does not mean the



LCD will be out of the order. It will recover when it returns to the specified temperature range.

(4) If the display area is pushed hard during operation, the display will become abnormal. However. it
will return to normal

if it is turned off and then back on.

(5) Condensation on terminals can cause an electrochemical reaction disrupting the terminal circuit.
Therefore. it must be

used under the relative condition of 40 C, 50% RH.
(6) When turning the power on, input each signal after the positive/negative voltage becomes stable.

1.5us nin
—-I

Positive unltuge | '{‘
GNO

1 |——0 nin.50 ns nox. ¢ forgrophic )

{Negative valtoge) \L
i e D nin.50 ns nax.( forgraphic)

L

U

00 (slgnal)

7. Storage

When storing L.CDs as spares for some years, the following precaution are necessary.

(1) Store them in a sealed polyethylene bag. If properly sealed, there is no need for dessicant.

(2) Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the temperature
between0 Cand35 C.

(3) The polarizer surface should not come in contact with any other objects. (We advise you to store them
in the container in

which they were shipped.)

(4) Environmental conditions :

- Do not leave them for more than 168hrs. at 60 C.

- Should not be left for more than 48hrs. at -20 C.

8 . Safety

(1) It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off with
solvents such as acetone

and ethanol, which should later be burned.

(2) If any liquid leakes out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and

walter.

9 . Limited Warranty

Unless agreed between TINSHARP and customer, TINSHARP will replace or repair any of its LCD
modules

which are found to be functionally defective when inspected in accordance with TINSHARP LCD
acceptance standards

(copies available upon request) for a period of one year from date of shipments. Cosmetic/visual defects
must be returned to

TINSHARP within 90 days of shipment. Confirmation of such date shall be based on freight documents.
The warranty






