
NAN YA NLC-240x128 L C D Grafik

Features
II 240x128  Pixel

40 Zeichen x 16 Zeilen

- Mit T6963C  Controller

m iSTN  - Technologie

. Hoher  Kontrast

- CFL  Backlight

- Displayhelligkeit 80 cd/m2

l 0,47x  0,47mm Dotgröße

s 0,03xO,03mm  D o t s p a c e
I schwaz/weiß,  - blue - M o d e

- 0 : 00 (Standard) , 12: 00
l Module Abmessungen

170 x 102 x 14,5
y Effektive Displayfläche

; 32 x 76

Elektrische und optische Spezifikation (la=25’c,Vdd=5,0V)

! Beschreibung 1 Symbol 1 Min. 1 Typ. 1 Max. [Einheiti Testbedingung
?wiar  suppty  L o g i k VOGVSS 4 . 5 5 5,5 V
’ Input Volklge VIH O,NDD - VDD V H-Level
/ Input Voltage VIL 0 - 0,3VOO  v L-Level
: Pcww  Consumtion Pd - - 3 0 0 , 0  mW VOD=5V,VEE=-10V

S uppty cunent LCD ILCD  - - 3,5  mA VDD-5V,VEE=-10V

! LC driving Votlage VDO-VEE 17.05 l7,8 18,55  V -

! Vawing angle 0 50 - - deg cr >2,0
, L’aiing  angle Q _ _ _ +l- 40 Cr 22,o

I Contrdst  ratio

/
Cr - 25 - $=o-,  e=o

Response  lime  (rise) Tr - 200 400 m-s p3*,  e=O’
1 Response  lime  (falf) Tr - 150 350 ms +=o”,  e=O’
I
iArbeitslemperatur J-w 0 - 50 T
//:iagortemperatur TH -20 - 70 ‘C
im Set up time tCt3S 100 - - ns

/CD Hold Trne tcm 10 - - ns
/cE.RD.M docktitb  tcP,tRP,tb+  80 - - ns
iD-h riet  UD time Ins 80 - - ns
Dala  hold lime tcu 40 - - n*

Access  time IACC - - 150 ns

Data output hold lime IOH 10 - 50 ns

Internal Pin Connection
[P; / Symlml;  ( F u n k t i o ni

12 Dl
13 DZ

14 D3

15 D4

16 D5
17 IX
10 07

19 FS

2 0 RV

Data Input I Output -1
Data Input / Output

Data Input / Output

Data Input / Output

Data Input / Output -
Data Input / Output

Data  Input / Output

Font Seled  FSMD 8x8  Pt&Characii
FS=GNO  6x8  RxeVChancW

-,
Reverse

CFL Connector ( JAE-Stezker  Typ  IL-G-5SS3C2)

~,

I Power supply

Bestellnummer

..j‘f7L/y5  <--.-
5 Interface Urning I
2 CFL-lnverter5 If y ..g 5. i 5 1-
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<Dot matrlx  LCD c o n t r o l  LSI>

(11 Introduction

T6963C is L C D  controller d e s i g n e d  t o
b e  u s e d  f o r  c o n t r o l  L C D  D r i v e r  LSIs a n d
d i s p l a y  d a t a  M e m o r i e s . I t  h a s  a n  8 b i t  p a r
alle1 d a t a  b u s  a n d  c o n t r o l Iines f o r
r e a d i n g  o r w r i t i n g  t h r o u g h  a  M P U  I/‘F.
I t  t o  b e  d i r e c t l y c o n n e c t e d  T M P Z - 8 0 .

I t  h a s  1 2 8  w o r d s  C h a r a c t e r  gen’erator
R O M  w i t h  t h e  capability t o  c o n t r o l
extemal d i s p l a y  R A M  o f  up t o  64K’bytes.
Allocation  o f text.graphics  a n d  extemal
char’acter g e n e r a t o r  R A M  tan b e  e a s i l y ’
m a d e a n d  t h e  d i s p l a y  w i n d o w  tan b e
freely m o v e d  w i t h i n  t h e  a l l o c a t e d  m e m o r y
r a n g e .

I t  supports  a  v e r y  b r o a d  r a n g e  o f  L C D
f o r m a t s  b y  s e l e c t i n g  d i f f e r e n t  c o m b i n a -  .
t i o n s  o n  a  s e t  o f  p r o g r a m m a b l e i n p u t s .
I t  tan b e  u s e d  i n  text.graphic  a n d
a c o m b i n a t i o n  o f t e s t a n d g r a p h i c m o d e s
a n d  h a s  v a r i o u s  a t t r i b u t e functions.

[2; F e a t u r e s

1)Display formst (pin s e l e c t a b l e )

C o l u m n s : 3 2 .  40, 6 4 .  8 0

Lines : 2. 4 .  6 . 8 .  1 0 . 12. 1 4 . 16. ,IO. 23. 28, 3 2

T h e  maximum d i s p l a y  size i s  80charact.ers
x.321 ines. B u t  o p e r a t i n g i r e s u e n c y  m a x .
i s 5. 5MHz. T h e  actual d i s p l a y  size mas.
i s about 8 0 c h a r a c t e r s  >8lines.

2)Character  f o n t (Pin selectable)

H o r i z o n t a l dots:S.  6 .  7 .  8

Vertical d o t s :8 (fis)

1 t i s n e c e s s a r y  t o  d e f i n e  a f o n t  n o t
0 n 1 y t e x t  m o d e b u t  g r a p h i c  mode.
I-he oscillation frequency  d o e s n o t
Change bu f o n t s e l e c t .

3 ) D i s p I a . v  d u t y : 1:‘16 t o l., 128

4) I n t e r n a l 1 2 8  w o r d s C h a r a c t e r g e n e r a t o r
R O M  i s  b u i l t - i n . The0101 o f  T6963C-OlOl-
B S  i s  R O M  Code.
T h e S t a n d a r d n u m b c r i s o n  l- t h e  0 1 0 1 .

.
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T6963C

5)External  d i s p l a y  memory:64KB  m a x .
T h e  d i s p l a y  memot-y  a d d r e s s  o f  T e x t /
Graphic/External C h a r a c t e r g e n e r a t o r
is d e f i n e d  b y  a  S o f t w a r e .

6)No n o i s e  o n  t h e  d i s p l a y  Screen during
read/write  b y  M P U .

7)The c r y s t a l o s c i l l a t o r c i r c u i t  b u i l t
i n . T h e  freq.uency o f  c r y s t a l  i s
a d j u s t e d  b y  d i s p l a y  size. (se.e P )
T6963C tan b e  f e d  t h e  e x t e r n a l c l o c k .
( X I  input.XO o u t p u t  o p e n )

E x t e r n a l c a p a c i t o r s crystal:20-30pF
c e r a m i c : 30-100pF

feedback r e s i s t o r  b u i l t  i n : 9OOKRtyp

8)TOSHIBA  L C D  d r i v e r  LSIs (except RAIM
b u i l t i n  type) tan b e c o n n e c  t e d .

9) Please u s e static RA:M  f o r  e x t e r n a l
d i s p l a y  memory.T6963C  d o e s  n o t  h a v e
any t  ime f o r r e f r e s h i n g .

10)The a t t r i b u t e f u n c t i o n i s f o r  T e x t  m o d e .
I t  tan n o t b e  f o r  Graphit o r  Combi-
n a t i o n C h a r a c t e r m o d e .

1)After p o w e r  On. i t i s n e c e s s a r y  t o
r e s e t .  R E S E T  i s  k e p t
up(oscillation

“L”between 5 clocks
clock)

2 ) W h e n  H A L T  h a s  b e e n  ‘L”. t h e  oscillation
i s s t o p p e d .  I t  i s n e c e s s a r y t o  t u r n  o f f
p o w e r SUPPIY f o r  L C D .  because . L C D  g o e s
d o w n  b y  D C  b i a s .

3)The H A L T  f u n c t i o n  c o n t a i n s  t h e  R E S E T
f u n c t i o n .

4)The column/line counter a n d  d i s p l a y
r e g i s t e r a r e c l e a r e d b y  R E S E T .
(Other r e g i s t e r s a r e n 0 t. c l e a r e d )

T h e  d i s p l a y i s  b e e n  o f f a f t e r  R E S E T .

5)Before c o m m a n d  a n d  d a t a  sending,it  is
n e c e s s a r y  t o c h e c k t h e S t a t u s .
I n  case o f s e n d i n g c o m m a n d  o f M S B i s .” 0 ”
(2operands).  i t  i s  n e c e s s a r y  t o  always
c h e c k t h e S t a t u s .  I t  i s i m p o s s i b l e  t o
s a v e checking t h e S t a t u s .
(The e r r o r is h a p p e n e d  b y i n t e r r u p t  o f
h a r d w a r e .

6) I t i s n e c e s s a r y t o  c h e c k  STA0 a n d  S T A 1
a t t h e s a m e t i m e .  O r t h e e r r o r i s
h a p p e n e d  b y s e n d i n g d a t a w h e n e x e c u t i n g
c o m m a n d ,

MSHIEA  COEIWRATION
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7lT6963C manages  a byte(8bit) ill a
m a c h i n e c y c l e  (16clocks). I t  i s
i m p o s s i b l e to send over 2 data in

m a c h i n e
High Speed

c y c l e .  B e  c a r e f u l t o  u s e  f o r
MPU.

81In case o f  c o m m a n d  w i t h  O p e r a n d  d a t a ,
i t i m p o r t a n t  t o  s e n d  a  c o m m a n d ,
O p e r a n d  d a t a  h a s  b e f o r e  be.en s e t .

91The C h a r a c t e r  code o f  T6963C i s
d i f f e r e n t from an ASCII. (See P 1

10)After s t a t e  o f  RESET/HALT

i Terainals  I H A L T I R E S E T  !
! D O - D 7
/dO-d7 F ! F

l

L r;w H H I

c e H notel : H notel !
I ad0 -ad15 !
[ ce0, cel

H n o t e 2 I
1

H note2.
I H n o t e l H n o t e l

ED.HOD f
!HSCP !

f i n a l  d a t a l f i n a l  d a t a

; LP L
I

L
t

I
i C D A T A I

F R / H
H ;

l
,CH1 L Fo ’
C H 2
D S P O N k

\‘END ;
L

xo H OSC clock  :

H:level H
L:level  L
F:Floating(high impedance)

KO: i n t e r n a l s t a t e ( T E X T  d a t a  accessl
n o r m a l  ly o p e n .

V E N D : E n d  Signal o f V-counter (1 i n e count)
i f HDS=H.T2=1.  HE KD ( e n d Signal o ’ f  H-count)
n o r m a l  ly o p e n .

n o t e l : I n  A t t r i b u t e mode, H or L by
s t a t e  o f Graphit P o i n t e r .

n o t e 2 : I n  A t t r i b u t e mode, D A T A  o f
Graphit P o i n t e r .

.
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T6963C E X A M P L E  O F  A P P L I C A T I O N  C I R C U I T S

T6963C i s  directly c o n n e c t e d  TMPZ84COOA
(280 N O T E 1  CMOS).T6963C Application c i r c u i t
tan b e u s e d w i t h  TMPZ84COOA i n t h e  f o l  low
-ing case.

El]The s e t t i n g  o f M P U  s a d d r e s s  (MAPPED I/O)

T6963C i s  ‘addressed i n a  M P U  s a d d r e s s
by t h e a d d r e s s  decode c  i  r c u ’ i  t .

i 1 a d d r e s s  I
I DAT.4 (I,‘O) I
ICommandiStatus  i

XXXXH
XXXX+ 1 H

Al

AO

THPL84COOP

07

DO

HREO

UR

iö

1

Address

Decoder

c

T6963C

07

DO

l



T6963C

:21The s e t t i n g  o f M P U  I/O a d d r e s s

T6963C i s a d d r e s s e d  i n  a n I/O a d d r e s s
b y  t h e .*‘O a d d r e s s  decoder.

1 I..‘Oaddress,
;DATA I XXH
tCommand,,Status 1 XX+lH.

AlS

A7

AO

THPZShCOOP

07

DO

i-im

W R

RD

*

Address

Decoder
i

,

d

b-

C/D

T6963C

D7

DO

WR .

RD

.

TOSHISA  CORPORATION
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[3lThe case of u s i n g PP1 L S I  (TMP82C55)

T6963C tan b e  c o n n e c
T h e  portA c o n n e c t s
T h e  portC c o n n e c t s

e d  w i t h  PP1
d a t a  b u s .
conlrdl b u s .
(C/D,CE.WR.RD)

Al5

I
1

Aa

A7

AO

lHPI8bCOOP

07

IORO

iii

RD

PC7

PC6

PC5

PC4

lHPSiC55

07 PA7

DO PA0

LSI.

CE

C/D

m

Fö

T6963C

D7

i0

TOSHIBA  CORPOAATlON
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R A M  interface

T h e  e x t e r n a l R A M  i s  u s e d  f o r  store
display dataltext.  g r a p h i c .  e x t e r n a l  CG)

T h e  case o f 1 Screen driving.it tan
b e  f r e e l y  a l l o c a t e t e x t  d a t a .  nranhic
data,external  C G  d a t a  i n  memory  area
(64KBmax).
T h e  case o f 2 Screen d r i v i n ’ g , L C D I  i s

ai iocated i n  O O O O H - 7 F F F H  (32’KBmax) LCD1
i s al 1 o c a t e d  .i n 8000H-FFFFH  (32KBmax).
I t  tan b e  f r e e l y  a l l o c a t e  t e x t  d a t a .
g r a p h i c  data.external  C G  d a t a  i n  L C D I .
In LCDII,  it is n e c e s s a r y  t o  a l l o c a t e s a m e
a d d r e s s  (except ad151 o f  L C D I .  ( t h e  exchange
o f  L C D I / L C D Il is done b y “adl5”)

It tan be use t h e address  decoded
Signals ce0 (OOOO-07FFH).  c e l  (0800-OFFFH)
w i t h i n  4 K B .
E X )
Olsceen d r i v e @2sceen d r i v e

OOOOH
I OoooH j

EX1

AREA i

l I
SFFFH

8

,
AREA ; CRAPHIC j

1 .j
! I

I AREA :
/
I 77fFH  I

7FFFH ;
I CG RAH AREA j

7FFFH
I

GRAPH 1 C

ARLA

l

CG RAH ARt A j
fFfFH ’

8000H  !------

j TEXT

AREA

I I
BFf FH

: CRAPHIC
j

/
l

!
AREA 1

f7FfH i
I

ffFFH
; CG RAH AREA j

C G : C h a r a c t e r  G e n e r a t o r

.

T O S H I B A  CORPORATION
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FLOWCHART O F  C O M M U N I C A T I O N S  W I T H  M P U

11 S t a t u s  r e a d
B e f o r e s e n d i n g  d a t a  (read,*.wri te). c o m m a n d
i t i s n e c e s s a r y to c h e c k  t h e  S t a t u s .

S t a t u s  c h e c k
S t a t u s o f  T6963C ca’n b e  r e a d  f r o m
d a t a  I ines.

RD
WR L .
CE L
C/D H
D.O-D7 S t a t u s  w o r d

T6963C. St.atus  w o r d  f o r m a t i s f o l  l o w i n g .
HSB LSB

1 SiA7, S T A 6  1 STA5 : STA4 j STA3, STA2 SIA1  , STA0
;D7:Dh’Dj’D-l  D3.D3 Dl:DO

1s TA 0 1 c h e c k  capabi  t i t y  o f  conmand execution  ’
I

jO:disable i
‘I:enable  ,

.:STAt ’ c h e c k  capabiltty  o f  d a t a  read:write ,O:disable  j
i 1:enabIe
/ST.4 2 1 c h e c k  CaDability  o f  aUt0  mode  d a t a  r e a d ;O:disable  :
L 1:enable
/STA 3 1 c h e c k  CaDability  of aUt0  m o d e  d a t a  w r i t e , 0 : d i s a b 1 e

l 1’ :l:enable
(STA-I ! 11 0 t u s e
I I
,ST.\ 5 , check  capabilrty  of controller  Operat ion .O:disable

l:enable
[.S T A  6 :  e r ror  f  lag .  using  SCree~Deek,coDy  c o m m a n d  0 : n o e r r o r

li 1 :error
ISTX~ ; Check  the  condi t ion b l ink 0  :  display  Off ;
I I 1 : normal display

N o t e )
1 .  It i s necessaru  to c h e c k  S’r.J,O  and.

S T .4 1 a t t h e s .ime time. The error i s
h a p p e n e d b Y s e n (j i n g dstii at e s e (3 u t
-ing c o m m a n d .

2.The Status c h e c k  wil I btl enough t o
c h e c k  ST.40  ST.41.

3 .  The ST.-I3, S T A 3  arc val i d i n a IJ t. 0 modti
S T . 4 0  ‘STA 1 a t - e i nvs I i d .

s t a t IJ s ctiecki  ng florv

ST.r\TCS- - - - AU10 HODI STAIUS-

-

TOSHIBA  CORPORATION
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4. It is i m p o s s i b l e t o  s a v e Status c h e c k
i n  t h e  case  o f  c o m m a n d  t h a t is MSB 0.
T o  h a v e t h e  d e l a y  t i m e  cannot  b e  save
Status c h e c k .

T h e  interrupt  o f  h a r d w a r e i s  h a p p e n e d
at the end of 1 ines. If c o m m a n d  o f  M S B O
i s s e n d e d i n  t h i s  p e r i o d .  t h e  c o m m a n d
executing i s w a i  t e d .  T h e s t a t e  o f
w a i t i n g  d o e s n ‘ t  b e  k n o w n  without  t o
c h e c k s t a t u s . T h e  sending next c o m m a n d
o r  d a t a  1s d i s r e g a r d e d  o r r e w r i t e s
d a t a  o f  w a i t i n g c o m m a n d .  .

2jData  s e t

I n  T6963C.the  d a t a  have  b e e n  s e t  a n d
c o m m a n d e x e c u t e s .

The Order of procedure of command sending

sthe case o f  l d a t a .2, t h e case o f 2 d a t ‘a
.

yiiäyci! :‘comma  nd send i ng7
I

,Sta tu:c h e c k  j S t a t u s  check/

.datarrite ddta w r i t e  i

.Statui check] Status check;

command wri tej d a t a  u r i t e  I

Status check;

command wri te)

.._ E K D)

n’ote: I n  case o f c: v e r Idata s e n d i  ng.
t h e l a s t d a t  a  (or l a s t 2data)
i s val i d .

T O S H I B A  CORPORATlON
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COMMAND CODE Dl DZ FUNCTION

0 0 1 0 0 0 0 1 X adrs Y adrs CURSOR POINTER SET

2EGISTER  0010001~ data OOH OFFSET REGISTER SET

S E T 0 0 1 0 0 1 0 0 low adrs High adrs ADDRESS POINTER SET

0 100000Q Low adrs High adrs IEXT HOHE ADDRESS SET

IOYTROL 0 1 0 0 0 0 0 1 Columns OOH TEXT AREA SET

WORD 0 1 0 0 0 0 1 0 Low adrs High adrs GRAPHIC HOHE ADDRESS SET

S E T 0 1 0 0 0 0 1 1 Columns OOH CRAPHIC AREA SET

1000x000 - “OR” mo d e

1000N001 - - “ESOR” mo d e

M O D E 1000x011 - - " A N D "  m o d e

S E T 1000x100 - - "TEXT ATTRIBUTE"  mo d e

1 ooooxxx - INTERNAL CG ROM mode

10001xx5 - EXTERNAL CG RAH mode

1 0 0 1 0 0 0 0 - - D I S P L A Y  O F F

1001~x10 - - CURSOR ON ,BLINK OFF

> 1 SPLA1’ 1001xx11 - - CURSOR  ON , Bt INK ON

100101NS  - - TEXT ON GRAPHIC OFF

MODE 100110sYk  - - 1EXT  OFF. GRAPHIC ON

100111x~  - - TEXT ON , CRAPHIC ON

10100000 - - ILINE C C R S O H

10100001 - 2LINES C U R S Q R

CLRSOR 10100010 - 3LINES CL’RSOR

Pr\TTERN 1 0 1 0 0 0 1  1 - - 4LINES  CLRSOR

S E L E C T 10100100 - - SLISES  C C R S O R

10100101 - - 6 L I N E S  C L ’ R S O R

10100110 - - 7L 1 NES CCRSOR

10100111 - - SLINES C C R S O R

D X l-.J. 10110000 - - DATA AUTO WRITE SET

ACTO 10110001 - - DATA AUTO READ SET

READ/WRIlE 10110010 - - .r\L'TO  R E S E T

TOIHl6.A CORWRATION
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COMMAND 1 CODE I Dl 1 D2 1 FUNCTION
I

1 1 0 0 0 0 0 0 data - DATA WRITE AND ADP INCREHEIIT

11000001 - - DATA READ AND ADP INCREHENT
DATA 1 1 0 0 0 0 1 0 data - DAlA WRITE AND ADP DECREHENT
READ 11000011 - - DATA READ AND ADP DECREHENT
WRITE 1 1 0 0 0 1 0 0 data - DATA WRITE AND ADP NONVARIABLE

11000101 - - DATA READ AND ADP NONVARIABLE

SCREEN 11100000 -

P E E K

S C R E E N 1 1 1 0 1 0 0 0

COPI’

1111oxxx -

11111xxx -

1111x000 -

1111x001 -

B I T 1111x010 -

1111x011 -

S ET,,’ 11112;100 -

R E S E T  1111X101 -

1111s110 -

11115111 -

- SCREEN PEEK

S C R E E N  C O P Y

- B I T  R E S E T
- B I T  S E T
- B IT0 (LSB) .
- B I T 1
- B I T 2
- B I T 3

R 1 T3
-. B I T 5

B 1 TG
- B 1 Ti (MSB)

TOSHISA  CORPORATION
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D e s c r i p t i o n  o f  c o m m a n d

1)Register s e t

CODE F U N C T I O N
0 0 1 0 0 0 0 1 21H CURSOR  POINTER SET X:Ri ZRS
0 0 1 0 0 0 1 0 22H OFFSET  REGISTER SET data OOH
0 0 1 0 0 1 0 0 24H ADDRESS POINTER SET LOW ADRS HIGH ADRS

OCL’RS~R Power S ET
T h e  Position o f  c u r s o r i s

by XADRS. YADRS. Th e
S p e c i f i e d

c u r s o r P o s i t i o n i s m o v e d
o n l y  b y t h i s c o m m a n d .  T h e c u r s o r
doesn-

P o i n t e r
t  h a v e t h e function o f i n c r e m e n t

a n d d e c r e m e n t .  T h e s h i f t  o f c u r s o r a r e
s e t  b y t h i s c o m m a n d .
XADRS. YADRS a r e spec i  f  i e d f o l  l o w i n g

XAORS O O H - 4 F H  (lower /bits a r e  v a l i d )
l

YADRS OOH-1FH  (lower Shits a r e  valid)

X) lscreen d r i v e B) 2screen d r i v e
XADRS 00%-1 FH XADRS 00-4 FH

r I

I YADRS OOH-OFH ; IYADRS  O O H - O F H
I /!

UPPER SCREEN

\r’ADRS  1 OH-1 FH
l

l
.LOWER  SCREEN /

,zOFFSET REG 1 S T E R  S E T
T h e offset r e g i s t e r i s u s e d t o  d e t e r m i n e
e x t. e r n a I C h a r a c t e r g e n e r a t o r  R.riM a r e a .
Ttj303r: hau ltjbi t a d d r e s s lines a s f o l  low

NSB LSB
[ad19  adld ad13 ad11 ad111 adlCI ad 4 ad ti ad 7i ad a ad 4 ad 4/ ad 3 ad 4 ad 11 ad 0 ]

T h e upper 5 b i t (adl5-ad111 a r e d e t e r m i n e d  , b y
0 f f s e t, r e g i s t e r - .
T h e middle 3 b i t (adlO-ad:)  a r e d e t e r m i n e d  b y
C h a r a c t e r COdf?.
T h e I o w e r 3 b i t (ad2 --ad0 ) a r e d e t e r m i n e d  b)r
v e r k i c #I I c 0 IJ n t e r
Th e 1 owe r Shit 0 f D 1 (datal a r e v a l  i d .
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T h e  d a t a  f o r m a t  o f  e x t e r n a l C h a r a c t e r
generatorRAM

1 ] The relationship of diwlay  RAH  address and  offsef register

data of offset  register CG RAH HEX.address(start-end)
00000 OOOO-07FFH
0 0 0 0 1 0800-OFFFH
0 0 0 1 0 lOOO-17FFH.

1 1 1 0 0 EOOO-E7FFH  _
1 1 1 0 1 E800-EFFFH
1 1 1 1 0 FOOO-F7FFH
1 1 1 1 1 F800-FFFFH

exl)offset r e g i s t e r
C h a r a c t e r code

02H
8 0 H

C h a r a c t e r g e n e r a t o r  R A M  s t a r t  a d d r e s s

0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0
1 4 0 0 H l

e x 2 ) The relat ionship of disDlay RAM data and diwlab C h a r a c t e r
RAM DATA Character

21H A
ABrDE<GH  1 JKLM 3 7 H B

I : 1 SH
34H D
35H E
SGH 5L

displa)  Charac te r

a d d r e s s
1400H
1401H
1-!03H
1403H
1-10-1H
1-1OSH
llOt>H
14O'iH

d a t a
OOH
1FH
O-?H
0 4 H
04H
0-1H
0 4 H
0Ol-j

7 a n d  5 a t - e displaJ,ed bq c h a r a c t e r
g e n e r a t o r  R.\\l.

T O S H I B A  CORPORAT~ON
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@Address  P o i n t e r s e t
T h e  a d d r e s s  pointer  s e t  c o m m a n d i s u s e d

t o i n d i c a t e t h e Start a d d r e s s
(or reading) to e x t e r n a l  R AM .

f o r  w r i t i n g

The flow Chart of address Dointer set comnand

Lower address data set

[High Uooer  address data set
I

gfigztq Address Dointer set command send

;E
s

2;Control w o r d  s e t
CODE FLNCTION DI D3

0 1 0 0 0 0 0 0 40H TEXT HOHE ADDRESS SET low adrs High adrs
0 1 0 0 0 0 0 1 41H TEXT AREA SET Co lumns OOH
0 1 0 0 0 0 1 0 4211 CRAPHIC HOHE ADDRESS SET Low adrs High adrs
0 1 0 0 0 0 1 1 4SH GRAPHIC AREA SET Columns OOH

T h e h o m e a d d r e s s a n d c o l u m n s i z e ’ a r e
d e f i n e d  b y  t h i s c o m m a n d .

@Text. h o m e  a d d r e s s se t
T h e  s t a r t i n g  a d d r e s s  o f extern.aI
RX.M f o r  T e s t  d i s p l a y

dispiay
i s  d e f i n e d  b y  t h i s

c o m m m a n d .  T h e t e x t h o m e a d d r e s s Shows
t h e l e f t  e n d  a n d  m o s t upper P o s i t i o n ,

The  relationship  of external display  RAH address and di solay P o s i t i o n

[ It! 1 TH-CL
! TH+IA
i(TH+TA)&TA  ;

TH- IAVCL TH
: TH-21A.CL  - IA:

/(TH.ZfA)*TA , TH-;TA.CL Cl:
I I

lext Hose a d d r e s s
Text area number(columns1
Columns are fixed by
hardware. ein-programmahle

!
i fH+(n-l)iA  1 , IH-In-l)lA-CI

ex)Text h o ITI e a d d r e s s 0000H
T e s t a r e a 003OH
HD2 =H, HlN=H
~=H.HDS=L.HDO=L.HDl=H

: 32co lumns
:4l ines

10 0 0 0 H.0 0 0 1 H ,O- - 0 1 E H:O 0 1 F
~0 0 2 0 HiO 0 3 1 H:

H:
:O 0 3 E H:O 0 3 F H:

~0;10H,O04  1H ,005EHOOSFH
;O 0 6 0 HIO 0 b 1 H -~--_-___ 007EHQ01FH:
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@Graphit  h o m e  a d d r e s s  s e t
T h e s t a r t i n g a d d r e s s  o f e x t e r n a l d i s p l a y
R A M  f o r  Graphit  d i s p l a y i s  d e f i n e d  b y
t h i s c o m m a n d . T h e  graphic h o m e  a d d r e s s
s hows t h e left e n d  a n d  m o s t  u p p e r 1 i ne.

The  relationship  of external display RAH address and display Posit ion

: CH 1 ; CH41 1

, GH+GA j GH+GA+Cl
, (GH+GA)+GA / GH+2GA+CL  _.

(GH+ZGA)  *GA j GH+3GA+CL

i

. GH+  (n-1 )GA

GH:Graphic Hotne a d d r e s s

’ GH-(n-l)GA+Cl

GA:Graphic area nunber(colurns)
Ct:Columns  a r e  f i x e d  b y  hardware.(pin-prograraable)

ex)Graphic h o m e  a d d r e s s OOOOH
Graphit a r e a 0 0 2 0 H
HDP=H,  HDJ=H :32columns
DUAL=H.  HDS=L. HDO=H.  HDl-H :2l ines

3Test a r e a s e t
T h e c o l u m n s  o f d i s p l a y a r e d e f i n e d  b y

t h e h a r d w a r e setting.This  c o m m a n d  tan
b e u s e d  t o adjust c o l u m n s  o f d i s p l a y .

e s )  L C D s i  ze : 2Ocolumns.  41 ines
T e x t  h o m e  a d d r e s s : OOOOH
T e x t  Area:0014H
MD7=H. MD3=H  :  3 2 c o  I u m n s. . . - -
DUAL=H].iDS=L,  MDO=L,  MDl=H:41  ines

,000010001~~~~~~~~t00130014~~~~~!001F
0014!0015:.  .  .  .  .  .  -100270028..  . v .!0033
oo28iOO29:.  . ‘. . .1003BOO3C..  . - .iOO47,
0 0 3 Cl0 0 3 D’. . . ’ . . ~0 0 4 F 0 0 5 01. . . '10 0 5 B.

i - - - - - L C D <
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@Craphic a r e a  s e t
T h e  c o l u m n s  o f d i s p l a y a r e  d e f i n e d  b y

t h e h a r d w a r e s e t t i n g . T h i s c o m m a n d tan
b e u s e d t o  adjust c o l u m n s  o f g r a p h i c
d i s p l a y .

ex)LCD size:20columns. 2lines
T e x t  h o m e  a d d r e s s : OOOOH
T e x t  Area:0014H
MD2=H. MD3=H :32columns
DUAL=H. MDS=L, MDO=H.  MD 1 =H :.2 I i ne s

-------+ L C D  a
T h e  a d d r e s s i n g r a p h i c a r e a tan b e
c o n t i n u o u s a n d R A M  area tan b e u s e d
w i  t h o u t uneffective area. , if g r a p h i c
a r e a i s d e f i n e d t h e s ame n u m b e r  a s t h e
actual c o l u m n n u m b e r  o f L C D  d i s p l a y .

3 ) hl 0 d e s e t
CODE FUNCTION O P E R A N D

1000N000 “ O R ”  m o d e
1000N001 “EXOR”  m o d e L.

1000X011 “ A N D ”  m o d e
1000X100 “ T E X T  A T T R I B U T E ”  m o d  : 1
10000XXX INTERNAL CHARACTER GENERATOR HODE -

100OlXXN EXTERNAL  CHARACTER GENERATOR MODE -

T h e d i s p l a y m o d e i s d e f i n e d  b y t h i s
c o m m a n d .  T h e displsy m o d e d o n ’ t h a v e
changed until t o s e n d next t h i s c o m m a n d .
L o g i c a l  ly .’ 0 R ” , “EXOR” , “AND” o t t e x t 2nd
g r a p h i c d i s p l a y tan b e  displa-ved  .

M’ h e n intarnal C h a r a c t e r generator mods
i s s e l e c t e d . C h a r a c t e r code OOH-IFH a r e
s e l e c t e d f  rom b u i l t - i n C h a r a c t e r g e n e
-rator R O M .  The C h a r a c t e r code 8OH-FFH
a r e automat  i c a l  1-v s e l e c t e d f r o m e x t e r n a l
c h a r a c‘ t e r generator  RAM,
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e x )
n .~BmD.B
n mB.uaBD
n .aD...M
.~.....w
..wB....
. . . . . . . .
n n n n n n n n
n m......
Graphit

n n n n n n n n
Ulm.....
DDR.....
n BB....m
DB......
n mm....u
n aD.....
Mrd.....

“OR”

T e s t

Imam....
n .a☺0000
n Dm..0..
n B...0..
n mm..0..
n mmm.0..
n mmmm0mm
“Eyy’

Kote:Only test d i sp 1 ay i s a t t r i b u t e d .
because a t t r i b u t e d a t a  i s l o c a t e d
i n g r a p h i c  R A M  a r e a .

A t t r i b u t e funct i o n
“Re 1.e r s c display”. ‘* C‘ h a r a c t e r b I i nk” a n d
” 1 n h i b i t ” at -e c a l  l e d “ A t t r i b u t e ” .
T h e at t r i Lu t e d a t a i s w r i t t e n i n t h e
g r a p h i c a r e a  difined b y C 0 n t r 0 1 werd
se t command. Tbc m o d e s e t c omma n.d
s e l e c t s text displa, on’l y a n d g r a p h i c
d i s p l a y cannot be d‘ispla),ed.

The a t t r i t u t e d a t a  o f t l-1 e 1 s t c harac
-ter i n t e x t a I- e a i s \sritten a t t h e
l s t l b y t e i n g r a p ti i c a r e a .  a n d
a t t r i b u t e d a t a  o f n - t h C h a r a c t e r  i s
Lvritten  a t t l-1 e n - t  h 1 b J’ t e i n g r a p h i c
a r e a .  .r\ttribute f u rt c t i 0 n i s defined.
as f o l  low.

Atlrihute RAH lbyte ; X S S S d3 d2 dl dO

S:don.t c a r e

.
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4)Display m o d e
CODE F U N C T I O N O P E R A N D

1 0 0 1 0 0 0 0 d i s p l a y  o f f -
1001xx10 c u r s o r  o n .  b l i n k  o f f
1001xx11 c u r s o r  o n .  b l i n k  o n -
100101xx t e x t  o n .  g r a p h i c O f f -
100110xx t e x t O f f , g r a p h i c  o n -
100111xx t e x t  o n ,  g r a p h i c  o n -

(l’olol1P3JdalPcj

c u r s o r  b l i n k on: 1,off:O
c u r s o r  d i s p l a y 0n:l. 0ff:O
t e x t d i s p l a y o n : l.off:O
g r a p h i c  d i s p l a y  on:l.off:O

Note:It  i s n e c e s s a r y  t o t u r n  o n u t e x t
display- a n d “ g r a p h i c  display- i n
f o i l o w i n g  case.

1)Combination  o f text/graphic
d i s p l a y

2)Attribut.e function

5)Cursor Pattern s e l e c t
CODE FUNCTIO?i

1 0 1 0 0 0 0 0 l l i n e c u r s o r
1 0 1 0 0 0 0 1 21 ines c u r s o r
1 0 1 0 0 0 1 0 3 1 i n e s c u r s o r
1 0 1 0 0 0 1 1 4lines c u r s o r
1 0 1 0 0 1 0 0 51 ines c u r s o r -
1 0 1 0 0 1 0 1 61 ines c u r s o r
1 0 1 0 0 1 1 0 71 ines c u r s o r
1 0 1 0 0 1 1 1 8 1  ines c u r s o r

OPERASD
-
-
-
-
-
-
-
-

When c u r s o r  d i s p l a y i s  O S .  t h i s c o m m a n d
s e l e c t s t h e c u r s o r P a t t e r n f r o m 11 i n e
t o  8lines.The c u r s o r  a d d r e s s  i s  defi.ned
by c u r s o r pointer se t c o m m a n d .

l l i n e
c u r s o r

C!GC!GGCLC
GCGCÜÜCC
GCciC~CGC
~EnImlEC
CGC!GCC!GC
GGCCZGEC
n DDDD.DD
. ..D.DDB

2 l i n e s
c u r s o r

.BDDDDD.
n DDD.DD.
.D......
n DD...D.
n DD.....
n n n n n n n n
n DDDBDDD
n DDD.DDD

81 ines
c u r s 0 r

.
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6)Data a u t o  r e a d / w r i t e
CODE F U N C T I O N O P E R A N D

1 0 1 1 0 0 0 0 BOH d a t a  a u t o  w r i t e  s e t -
1 0 1 1 0 0 0 1 BlH d a t a  a u t o  r e a d  set -- - _
1 0 1 1 0 0 1 0 B2H a u t o r e s e t

Th i s c o m m a n d i s c o n v e n i e n t t o  s e n d  full
Screen d a t a  f r o m  e x t e r n a l d i s p l a y  R A M .
A f t e r s e t t i n g a u t o m o d e . “ d a t a  w r i  t e  ( o r
r e a d ) W c o m m a n d i s n o t n e c e s s a r y  b e t w e e n
each d a t a . “ ‘ D a t a  a u t o  w r i t e  (or read)”
c o m m a n d s h o u l d  f o l l o w  t h e “ A d d r e s s
pointer s e  t” a n d a d d r e s s pointer  i s
a u t o m a t i c a l l y i n c r e m e n t  b y  +l a f t e r each
d a t a .  A f t e r  sendingtor r e c e i v i n g ) all
d a t a u a u t 0 r e s e t w i s n e c e s s a r y  t o r e t u r n
n o r m a  1 O p e r a t i o n because al I d a t a  i s
r e g a r d e d “display d a t a ”  a n d  n o  c o m m a n d
tan  b e  a c c e p t e d in t h e  a u t o  m o d e .

N o t e : S t a t u s  c h e c k f o r a u t o m o d e  (STA2, S T A 3
s h o u l d  b e  checked b e t w e e n  each  d a t a .  ,
A u t o r e s e t s h o u l d  b e  p e r f o r m e d  a f t e r
checking STA3=1 (STA2=1).
R e f e r f o l l o w i n g  f l o w  Chart.

(AUTO HODE START:)
II

STATUS CHECK 1 I

, LOWER ADRS DATA /

:: STATUS CHECK 1 j j
I I

/

! UPPER ADRS DATA i

I 1

STATUS CHECK 1 /
J

' ADDRESS POINTER i
SEI 24H

l

' STATUS CHECK 1 j

D ATA AU10 WRITE
BOH

-7
S T A T U S  C H E C K  2 : /

CPI;
r I

DISPLAY DATA SEND j

i: STATUS CHECK.2 i /

I I
; DISPLAY DATA SEND 1

STAIUS CHECK 2 j i

I
AUTO RESET

B2H
/
,

.ENDj

.STATUS CHECK i j
/

?JATIJ~ CHECK 2 )
,
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7)Data r e a d  w r i t e
CODE F C N C T I O N O P E R A N D

1 1 0 0 0 0 0 0 C O H  D A T A  WRITE A N D  ADP INCREHENT d a t a
1 1 0 0 0 0 0 1 ClH DATA READ AND ADP INCREHENT
1 1 0 0 0 0 1 0 C2H D A T A  W R I T E  A N D  A D P  DECREHENT d a t a
1 1 0 0 0 0 1 1 CZH D A T A  R E A D  A N D  A O P  DICREHENT
1 1 0 0 0 1 0 0 C4H D A T A  W R I T E  A N D  A D P  N O N V A R I A B L E d a t a
1 1 0 0 0 1 0 1 CSH D A T A  R E A D  A N D  A D P  N O N V A R I A B L E -

T h i s  c o m m a n d  i s  u s e d  f o r  d a t a  w r i t e f rom
MPU t o  e x t e r n a l d i s p l a y  R A M ,  a n d  d a t a
r e a d f  rom extemal display RASI t o  MPU.
D a t a  write.,‘data  r e a d  should  b e  e x e c u t e d
a f t e r s e t t i n y a d d r e s s  b y  a d d r e s s  pointer
s e t c o m m a n d . A d d r e s s  pointer tan h e  a u t o
-matically i n c r e m e n t o r  d e c r e m e n t t> y
s e t t. i n g t h i s c o m m a n d .

Note:This c o m m a n d i s necessarv f o r  each
l b y t e  data.

R e f e r f o l  l o w i n g f l o w  Chart.

(DAlA W R I T E  S T A R T  :.

,  S T A T U S  CHfCK 1
-

LOWER  ADRS D A T A

FCHtCX 1
I

- -
U P P E R  A D R S  D A T A

: S T A T U S  CHECK  1

D A T A  W R I T E  C O H

,’ D A T A  R f  A D  .s
---!---

.iAODRESS  P O I N T E R  S f  I!
/

: STATUS CHECK 1 i

- --
ADDRESS P O I N T E R

S E T  2 4 H
DAIA READ ClH -- - I

S T A T U S  C H E C K  1

WR1 TE D A T A  S f !
-

r’
’ STATUS CHECK 1 ’

--T---- -  -...-

.
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8) S c r e e n  p e e k

CODE F U N C T I O N O P E R A N D
1 1  1 0 0 0 0 0  tOH Screen p e e k

T h i s  c o m m a n d  i s u s e d  t o  t r a n s f e r
d i s p l a y e d  l b y t e  d a t a  to, d a t a  Stack
a n d  t h i s  l b y t e  d a t a  tan b e  r e a d  fr’om M P U
b y  d a t a  a c c e s s .
T h e l o g i c a l c o m b i n a t i o n  d a t a  o f text a n d
g r a p h i c  display o n  L C D  Screen tan b e  r e a d
b y  t h i s  c o m m a n d .

aF;e;ta,tus  (STA61 should b e  checked j u s t
Screen peek” c o m m a n d . I f  t h e  a d d r e s s

d e t e r m i n e d  b y “ a d d r e s s P o i n t e r s e  t”
c o m m a n d i s n o t  i n g r a p h i c a r e a t h i s
c o m m a n d i g n o r e d a n d Status f 1 ag’(STA6)
i s s e t .

R e f e r following flow Chart.

(SCREEN PEEK START>

I’
i I STATUS CHECK 1 i
’ !

I LOWER ADRS DATA /

/ UPPER ADRS DATA :
I I

l
I
STATUS CHECK 1 1 :
v

-j STATUS CHfCK 1 !
I

1’
r
data access i

ADDRESS POINTER j
SET 24H

/

, EXD j
.-

!; STATUS CHECK 1
I

r
WRITE DATA Sf1

:: STATUS CHECK 1 /

7--k,
<. A ,

T O S H I B A  CORPORATION
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9) S c r e e n  c o p y

CODE F U N C T I O N
1 1 1 0 1 0 0 0  E8H Screen  c o p y

O P E R A N D

T h i s  c o m m a n d  i s  u s e d  t o ’ c o p y
d i s p l a y e d  l l i n e  d a t a  to g r a p h i c  a r e a .
T h e  Start Point o f  l l i n e  da.ta i n  t h e
Screen i s  d e t e r m i n e d  b y  t h e  a d d r e s s
P o i n t e r .

N o t e : @When t h e  a t t r i b u t e  o f  t e x t  i s  u s e d
t h i s c o m m a n d c a n n o t b e  u s e d .
(because a t t r i b u t e  d a t a  i s i n  t h e

g r a p h i c a r e a .  1

QI n case o f  2screen d r i v e ,  t h i s
c o m m a n d c a n n o t  b e  u s e d .
(because T6963C c a n n o t  s e p a r a t e
upper Screen d a t a  a n d I owe r
Screen d a t a .  1 .

R e f e r  f o l l o w i n g  f l o w  Chart.

(SCREEN PEEK START) n

(1 STATUS CHECK 1 11 ! SCREEN COPY E8H i
Li

I
IJ , I

Ir
i LOWCR ADRS DATA -i

1

Il STATUS CHECK 1 ; /

WRITE DATA SET !
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10) B i t  s e t / r e s e t

CODE FUNCTION O P E R A N D
1 1 1 1  oxxx b i t  r e s e t -

11111xxx b i t  s e t
1 1 1 1 x 0 0 0 b i t  O(LSB)
1 1 1 1 x 0 0 1 bit 1
1 1 1 1 x 0 1 0 b i t  2
1 1 1 1 x 0 1 1 b i t  3 -
1 1 1 1 x 1 0 0 b i t  4 -

1 1 1 1 x 1 0 1 b i t  5
1 1 1 1 x 1 1 0 - b i t  6
1 1 1 1 x 1 1 1 b i t i (MSB)

Th i s c o m m a n d i s u s e d  t o  s e t  o r r e s e t
a bit of lbyte i s s p e c i f i e d  b y  a d d r e s s
P o i n t e r .  P l u r a l b i t s  i n t h e 1byt.e d a t a
cannot b e  set,/reset  a t  a  t i m e .

R e f e r  following flow chart.

( S C R E E N  PEEK  S T A R T)

/ [ 1

i! STAlUS  C H E C K  1 /

v

; LOWER  ADRS DATA i

S T A T U S  CHtCK 1

; UPPIR ADRS DATA /

.< STATUS’CHLCK  1 :

-
ADDRESS P O I N T E R  I

Sf1 2 4 H

, STATUS CHECK 1 ’

, WRiTf  D A T A  SET

STAIUS C H E C K  1

.-.
A I

(Aj .

j BIT SEIIRESET)  1

-.
EKD
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T6963C

ELECTR 1 CAL CHARACTER 1 ST 1 CS
Absolute Maximum Ratings

N o t e :  Values  leasured at VS+OV.

E l e c t r i c a l  C h a r a c t e r i s t i c s

T e s t  C o n d i t i o n s  Unless  Otheruise Speclfied.  VS-OV.  VDD-*SV  *IO%. Ta-25r

'L" Input Voltage
"H" Output Voltage

."L" Output Voltage

1 "L' Output Resistance j ROL VOL'T-+O.SV

fosc I -

(DD(l)
VDD-5.0V
f o s c

-3,0HHz  (note2)1 - 1 3.3 1 6 1 1.4 ]

L (Halt)
lDD(2) VDD-5.0V - 3 lt4

Owrating  Frequency
Current Conswption

(Operating)
Current Consurption

(noteI):  AppliedTi.i2.~~~~~
(note2): WDS-'L". HDO-"L".  WDI-"L". WD2-"H".  WD3-"1".  F$,&'L'.  FC;I-"1 -.<. .,.

SDSEL-"L-am-"H".  D7-0-"LHLHLHLH'

TOBHIEiA  CORPORATION



Switching Characteristics <l>

LP

DATA

FR

CDATA

r<
tcsu .

> < tCHD
>

I 1 reu YSS-OV.  VDD-4. . . . . .

erat 1 ng Frequenc)

1 150 I - I

Data Set LP Tise

150 1 290 ns
I 40 1 ns

1 170 1 - 1 ns
80 1 - 1 ns ]

0 I 90 1 ns J
450 1 850 1 ns.__ ___ m

D a t a  H o l d  T i s e tDHD
FR Dela,- Time td

C D A T A  S e t  VP Tice tcsc
rnAr1 U~IA  fiin . Plln

TOSt-iIEiA  CORPORAtlON



T6963C

Switching Characteristic <2>

Bus Tlrlng

CJD

CE

-7
RD.IR

DO-D7
(VRITE)

,DO-D7
(READ)

<
tCDs tCDH

c

I

<
tCE* tRD. tVR

> -‘

b 1
tDs >

.

VDD-5V~lO%.VSS-OV.Ta--IO  - +7O’c

Switching C h a r a c t e r i s t i c  <3>

EExternal RAH Read Hode

CLOCK(X1)

ad0 -ad15

Ce

c-i td3
r/y

dO-d7

TOSHIEA  CORPORATION
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mxternal  RAM Yrlte !!cde

CLNK(XI)

ad0 -ad15

dO-d7

td l  H

FUNCTIONS

Terminals for selection  of coluans

TOSHIBA  COAPOAATION



I m
I SDSEL

I ED

I IO/2 RNcTI0~S

f
D a t a  urfte.  Yrlte d a t a  Into T6963C at “L”.
Data read. Read data fror l’6963C  at ‘1’.

I C h i  e n a b l e  Tor T6963C.  CF r u s t  b e  ‘L’ vhen  CP0  coemunicates v l th  T6963C.

I
J&‘......C/U-‘H’: Coeoand  urlte C/IJ-‘L’: D a t a  vrite
Ki+“L’ --*-C&‘H”: Status read C/b’L’:  Data read

I
“H‘ : NORM.
“L”:Stop  the oscillatlon  of clock

I “H”:NORML(T6963C  h a s  internal  DuII-UD  resistance.).
1

1 ‘L’:Initiallze  T6963C.
_ ~. .~ ~~ .

n 1 Control  t e r m i n a l  f o r  extemal  Dc/fX.  DSPON  is ‘L’ vhen  H A L T  Is “ L ”  o r  RESET  is  ‘1’.

-

(Yhen  DSFON  t u r n s  fm “L” to ‘H”.colunn d r i v e r s  w i l l  b e  cleared.)
““” ’ L C D  Screen H 1 L L

1 rn weens !iz H t H L
: d a t a  by Ddd/Even  separatlon. Cpper Screen HOD.ED  E D  HOD.ED  E D

I “L”: Sending  data by simple serial  eethod., - L o v e r  Screen // LOD.ED  E D- - . . -.
rrrinal  for displar  remory  in the range  o f  a d d r e s s1 ceu at ULIAL--H.- Chip enable tc

0 fror OOOOF  t o  07FFH.
LSCP  at DliAL-“L’  s e r i a l  d a t a  o u t p u t  Tor  edd Segments  of Iover L C D  Screen. s
-GI at KK-“H” Ch ip  enab le  terrinal for displw  aeaory In the range  o f  a d d r e s s

0 fror OSOOH  to OFFFH.
LSCP  at D1’AL-‘L”  shift  clock pulse output for column  drivers of lover LCD Screen.

0 Chip enable terminal for displav  aemory  In all range  of a d d r e s s .

I/O/Z D a t a  I/O terminals  f o r  display  aemory.

0 Address Outputs for displau meaory
(ad15’L’:  f o r  upper  S c r e e n ,  ad150’H‘: f o r  lauer  Screen)

0 Read/vrlte  signal f o r  displav semory.

0 SDSEL-‘H”  Data output for even Segments  of both upper and lower screens.
SDSEL-‘L” Data output Tor Segments  of tmth upper  and lover screens.

0 Data output for edd Segments of upper  Screen.
0 .Svnchronous  signal fo r  Rov  d r ive r .
0 Shift clock pulse for coluan  driver of upper Screen.
0 Latch  pulse for colusn driver. Shift clock pulse for Rov driver.

I ,  0  C o n n e c t i o n  to crystal  o s c i l l a t o r .
0 C h e c k  S i g n a l
1 TEST I nput
- Pover  supply (*SV)

TOBHIBA  CORPORATION
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* * * *The relationshlp  bewen  n w b e r  o f  rov/colum a n d  o s c l l l a t i o n  c l o c k  * * * *

The  f requency  o f  the  crystal  1s calculated by folloving  forrula.

f o s c : frequencu of osclllatlon  c l o c k

f s c p : frequency of shift clock

fR : frequency  o f  Franc

M : Number  o f  f r e q u e n c y  (W**.*h’uaber  of dots) .

The o s c l l l a t i o n  f r e q u e n c y  d o n ’ t  Change  at 7x8.  6x8 .  5x8  fonts.

N : Nurber  of f r e q u e n c y  (1/85*.*.* duty Number  of raus)

8 M 1
f s c p  x8N-fR

fosc-fRx64x2xMxN

CNIT’:  [MHz ]
II 1 I

<

NI 32 I
I

40 I 64 80 duty .
. L.. I mg

- 1/16s

I

1 1 4.91;
9.830 1164

4P 1/80

;
- 1/112

_. .-_
9.830

19.660
Ill28

I 1.604 1 Y.bJU j

Sote: Alpper  1 Screen  d r i v e .  loser  2 screens d r i v e  a t  fR-6OHz

TOSHIEA  CORPORATION
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CHARACTER CODE MAP
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