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NAN YA LCD Grafik
Features
- 170.010.5
L] 240X128 P'xel 4005 162.0£0.2 MAX (4.0
. . .314.5 132.0£0.5 o e e e
40 Zeichen x 16 Zeilen ofafafa T75T05 1780 b 7,810 L610.2
. Slelsls 2102205 119.97 -
- Mit T6963C Controller sl~iHe ;
- . Q o) B E
- FSTN - Technologie . : ¥
H \_DOIS_AREA .
- Hoher Kontrast | EFFECTIVE DISPLAY AREA &
. - - : WINDOW_OF BEZEL 5 J :
CFL BaCkllght qgg%§; l 254 , - } PARTS ARDA
R . . al )¢ 5 AJ b 3
=~ Displayhelligkeit 80 cd/m? HEEREE 1 & :
Cél « ; w| H
. 0,47x0,47mm DotgréRe | H ;
: H g :I.\o,uuon
«0,03x0,03mm Dotspace R ——————————d || T & N N
- schwaz/weil,-blue -Mode D D 1) (11| E——
i [ TR\
«5 : 00 (Standard) , 12: 00 17.530.5 127.040.2 \ S..: o Pl
15.040.9 1)2.0£0.5 \__20-¢1.8 LAND
. Module Abmessungen P
o 4-85. A
170 x 102 x 14,5 ' = e
. . " o™ T <
« Effektive Displayflache A AN :
132 x 76 PARTS ARCA
Elektrische und optische Spezifikation (Ta=25°C, Vdd=5,0V) Internal Pin Connection
| Beschreibung | Symbol | Min. | Typ. | Max. [Einheiti Testbedingung {Pin) Symbol | Funktion
Power supply Logik | VOOVSS b . 5 5 55 v Y Frame ground (OV)
! Input Voitage VIH 0,7VD0 - VDD \ H-Level 2 Vss OV Power supply , GND
! Input Volage ViL 0 - | 0,3vpbp v L-Level 3 VoD Power Supply for Logic +5V
! Power Consumtion Pd - - 300,00 mW VOD=5V,VEE=-10V 4 VEE Power Supply for LC-Driving
Supply cunent LCD ILco - - 35 mA VDD=5V,VEE=-10V 5 WR Data White
t LC driving Voltage VOO-VEE | 17.05 | 17,8 | 18,55 Y, - 6 RD Data Read
o 7 CE Chip Enable
| Viewing angle 6 50 - - deg | cr 22,0 8 co Command Write  WR="" C/D="H"
, Viewing angle ¢ - - - +/-40 | Cr22,0 g?tumead RD="L" C/D="H"
: . - — ta Write WR="L" D=1
Consivalo | o [ - | % #T, 50 el et RO Coot-
R:spo:: ti gﬁe) — 1504 : e 4;,.' g;o. S NC No Connection ~
, s me (fal) i - 350 ms =0, 10 RESET Controller Reset
|Arbeitstemperatur Top 0 - 50 °‘C 1 DO Data Input / Output
lLagertemperatur Tst -20 - 70 C 12 D1 Data Input / Output
C/D Set up time tcos 100 - - ns 13 D2 Data Input / Output
C/D Hold Time tcm 10 - - ns 14 D3 Data Input / Output
CERDWR  clockwidth fcpiretwe |80 | - ns 15 D4 Data Input / Output
Datasat up time tns 80 .- - ns 16 DS Data Input / Output
Dala hold time ™™ 40 . - ns 17 D6 Data Input / Output
Access time tace | - 15 ns 18 D7 Data Input / Output
Data output hold time toH 10 - 50 ns 19 FS Font Select FS=VDD €x8 PixelCharacter
FS=GND 8x8 Pixel/Character
20 RV Reverse
i X VDD ] s CFL Connector (JAE-Stecker Typ IL-G-55-S3C2 )
os Teon T Pin Symbol Funktion
N Vvss R Z4 m
it - -15V 1 VFL Power supply for CFL
W VEE VR 2 NC No connection
S R2 3 NC No connection
w2 - VreR: R 10k.20k 4 NC No connection
‘os 5 VrL Power supply for CFL
=h— |
0307 e
(AR1TE) T
—t Power supply
o¢~07 /——.——-»
(Fesd; ( — BESTELLINFORMATIONEN
ACC
Beschreibung Bestellnummer
LCD-Modul,schwarz/weiB,CFL  ;F 744 S N

Interface timing

CFL-Inverter AY 3577
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T76963C

7) T6963C manages a byte (8bit)in a
machine cyclef{(l6clocks).It is
impossible to send over 2 data in

a machine cycle. Be careful to use for
high speed MPU.

8)Incaseof command with Operand data,
it important to send a command,
Operand data has beforebeenset.

9) The Charactercodeo fTT6963C i s
different from an ASCII. (See P )

10)Afterstate o fRESET.HALT

I Terminals ! HALT ! RESET]
' DO-D7 F F )
1do~d?7 F | F
I r,°w H . H

ce H notel H notel
v ad0 -adl15b ] H note2 H note?
( ced, cet ] H notel H notel
| __ED, HOD ! final data final data .
. HSCP ! L i L ,
—p L « L '
CDATA } H H

FR ' H ! H
CH1 L KO
CH2 L VEND
DSPON L L
X0 H 0OSC__clock:
H:level H
L:level L
F:Floating(high impedance)
KO:internal state (TEXT dataaccess)

normally open.

VEND:Endsignalof V-counter(line count)
i f MDS=H.T2=L. HEND( e n d signal o'fH-count)
normally open

notel: In Attribute mode, H or L by
state of Graphic Pointer.

note2: In Attribute mode, DATA of
Graphic Pointer

TOSHIBA CORPORATION
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T6963C EXAMPLE OF APPLICATION CIRCUI

TS
cted TMPZ84C00A
1 i ircu

fol

T6963C i sdirectly conne
(ZBONOTE 1CMOS). T6963C App cationocC it
canb e used withTMPZ84CO00A i N the low

—ing case.
{17The setting of M P Usaddress (MAPPEDI /0O)

T6963C i saddressed in a MPUsaddress
by the addressdecodec i rcu’i t.

[address
DAT.4 (1 /0O) f XXXXH
|

'Command- -Status XXXX+ 1 H
Al | —
<
< ct
T Address
~0 Decoder
) X T
E._. e et}
AO | — a1
THP284C00P
I
T6963C
07 n b7
<
—
~ 0
D0 ox D0
E__.
HREO oy p— | W
| — |
RD _j}j’_—_}— RD

notel:Z80 ts a trademark of Zilog Ilnc.

TOSHIBA CORPORATION
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:2)Thesetting of MPUI/0Oaddress

T6963C is ad
by the S0 ad

sed in an I/Oaddress

dres
dressdecoder.

' 1.’0Oaddress
DATA XXH
ICommand.-Status XX+ 1H.
A5 <
-
<N |t
~U
o .
A8 =
A7 <
< Address
| T« Decoder
t~ o
S 8o
AN|l— = Cc/D
THPZ84LO0P T6963C
. !
D7 n D7
-t
- ™ i
~ 0 : 8
D0 = . D0
i
iORQ i
—c
WR ol [ﬁ— WR
RD a0 — | RD
s I

TOSHIBA CORPORATION
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{3]The case of using PPIL S I (TMP82CS55)

T6963Ccanbe connec ed withPPlI LSI.
TheportAconnects data bus.
TheportCconnects control bus.
{C/0,CE, MR, RD)
u
A1S T
<
5 T pC7 CE
~U PC6 c/D
oz PC5 R
A8 el PC4 RO
A7 <
< Address —— | CS
TN Decoder
1 ~o
— 0T At
AO = AD
THPI84CO00OP THP82C5S T6963C
07 n 07 PA7 D7
<
T N : X
1 ~o s B
. o= : L .
0o = DO PAQ Do
10RQ
w| 14 r T
D )
RD | —0 RD

TOosHIBA CORPORATION
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RAMinterface

The external RAM is used forstore
displaydata(text,graphic external CG)

T h ecaseo f screen driving, it can
be freely allocate text data. graphic
data, externalCG data inmemoryarea
(64KBmax).

T h ecaseof 2 screendrivin ,LCDI is
allocated in OOOOH-7FFFH (32KBmax), LCDI
is allocated-in 8000H~FFFFH 2KBmax) .
|l tcanbe freely allocate text data.
graphicdata, external CG da in LCDI.

In LCDI, it is necessary to locate same
address(exceptadlS5)of LCDI (the exchange
of LCDI/ZLCD I is done b vy *“adl15")

It can be use the address decoded
signalsceO0(0000~07FFH).c e | (0B00O~0FFFH)
within 4KB.

E X)
®l1sceendrive @2sceend vV e
0000H 0000H I i 8000H *
}
Lorea ' | TEXT
LTEXT | | AREA | ‘ AREA |
! ! ' '
' i H
! SFFFH BFF FH
AREA CRAPHIC : | CRAPHIC |
| | i
: ! AREA | ARFA ‘
(1 T N 1 I S
: ! CG RAH AREA ; CG RAH AREA I
TFFFH - TFFF —— FEFFH ————
|
GRAPH IC
ARLA CG:Character Generator
; |
FTFEH ! ;
CG RAHAREA !

FFFFH

TOSHIBA CORPORATION




FLOWCHART OF COMMUNICATIONS WITH MPU
1] Status read
Before sendingdatalread -write). command
it is necessary tocheckthe Status.
Status check .
Status o fT6963Ccanbe read from
datalines.
RD L
WR H
CE_ L
cC/D H
DO-D7 Statusw o r d
T6963C. Statusword format is fol lowing.
MSB LS8
ISIM ST A 6:SIA? _STA4;STAS STA2 STAT, STAO
D7 . D6'D5'D4 D3 D2 D1:DO
S TAO' check capabil ity of conmand execution™ ;O:disable |
' ‘l:enable ,‘
.'STA 1 |check capability of data read/write c0:disable
| l:enabile
STA2jcheckcapabitity of automode data read .0D:disable
i l:enable
[STA3|check capabilily of auto mode data write , 0 : disable
| I - l:enable
STAL | no0t use
i H
STA S , check capability of controller Operation O:disable
l:enable
‘s TAb: error f lag. usingscreen peek,copy command O: no error
. l:error
STAT iCheck the condi tion bIink 0 : display off
} ! 1 : normal display
Note)
1.1t is necessary to checkSTAOand.
STAl at the same time. The error 1is
happened by sending data at execut
-ing command.
2. Thestatusc h e c kwill be enought 0
c hec kSTAOSTAL.
3. TheSTA2 S T A 3ar valid in a uto mode
ST.40'STAl at-e invalid
Status checking flow

STATLUS

-l ————

~STA0-T

STA1=1
~—

YIS
" RETURN

SR

YES
RETURN

\(STAJ 1),/

TOSHIBA CORPORATION
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T6963C

COMMAND CODE D1 D2 FUNCTION
00100001 X adrs Y adrs CURSOR POINTER SET
REGISTER| 00100010 data 00H OFFSET REGISTER SET
SET 00100100 low adrs High adrs | ADDRESS POINTER SET
01000000 Low adrs | High adrs TEXT HOHE ADDRESS SET
CONTROL 01000001 Columns 00H TEXT AREA SET
WORD 01000010 Low adrs High adrs | GRAPHIC HOHE ADDRESS SET
SET 01000011 Columns 00H CRAPHIC AREA SET
1000x000 - “OR” mo de
1000X001 - - "EXOR"mode
MODE 1000x011 - - "AND" mode
SET 1000x100 - - "TEXT ATIRIBUTE" mo d e
1 0000XXX - INTERNAL CG ROM node

10001XXX

EXTERNAL CG RAH mode

10010000 - - DISPLAY OFF
1001XX10 - - CURSOR ON ., 8L INK OFF
JISPLAY 1001XX11 - - CURSOR ON , Bt INK ON
100101XX - - TEXT ON GRAPHIC OFF
MODE 100110XX - - TEXT OFF. GRAPHIC ON
100111XX - - TEXT ON, CRAPHIC ON
10100000 - - I1LINE CCRSOH
10100001 - 2LINES CURSQR
CURSOR 10100010 - SLINES CURSOR
PATTERN|1010001 1 - - 4LINES CURSOR
SELECT 10100100 - - SLINES CCRSOR
10100101 - - 6LINES CL'RSOR
10100110 - - 7L1I NES CCRSOR
10100111 - - S8LINES CCRSOR
DATA 10110000 - - DATA AUTO WRITE SET
ALUTO 10110001 - - DATA AUTO READ SET
READ/WRITE 10110010 - - AUTORESET

TOSHIBA CORPORATION
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COMMAND CODE I D1 FUNCTION
11000000 data DATA WRITE AND ADP INCREMENT
11000001 - DATA READ AND ADP INCRENENT
DATA 11000010 data DATA WRITE AND ADP DECREHENT
READ 11000011 DATA READ AND ADP DECREHENT
WRITE 11000100 data DATA WRITE AND ADP NONVARIABLE
11000101 - DATA READ AND ADP NONVARIABLE
SCREEN 11100000 - SCREEN PEEK
PEEK
SCREEN 11101000 SCREEN COPY
COPY
11110XXX - BIT RESET
11111XXX - BIT SET
1111x000 - BITO(LSB)
1111x001 - BIT1
BIT 1111x010 - BIT2
1111x011 - BIT3
SET/ 1111X100 - BIT4
R E S[E TI1111X101 - BITS
1111X110 - B1TG
11115111 - B ITi{MSB)

TOSHIBA CORPORATION
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Description of command

l1)Register set
CODE FUNCTION D1 D2
00100001 211 CURSOR POINTER SET X ADRS Y ADRS
00100010 22H QFFSET REGISTER SET data O0H
00100100 24H ADDRESS POINTER SET LOW ADRS HIGH ADRS
@®CURSOR POINTER s ET
T hepositionof cursor is Specified
by XADRS. YADRS. The cursor Position is moved
only by this command. The cursor Pointer
doesn t have the functiono f increment
and decrement. The shift of cursor are
set by this command.
XADRS. YADRS are speci f ied fol lowing
XAORS OOH-4FH({(lower7bitsare valid)
YADRS OOH~1FH (lower 5bits a r evalid)

A)llscreendrive
XADRS 0 0~4FH

B)2screendrive
XADRS 00-4 FH

-

' YADRS OOH-OFH .

1

YADRS OOH-OFH

!
UPPER SCREEN

P20FFSETREGISTER SET
The offset resgister i
external Character ge
T6E963C has 16bit addr

t

YADRS 1 OH-1 FH
f
_LOWER SCREEN |
}

s used to determine

nerator RAMarea.

ess linesa s follow
LSB

NSB
(adtd ad1q ad1y ad1 ad1 M adld ad § ad dadfaddady ad §adJ ad A ad J| ad

0 ]

3 bit (adts~adi1)

The upper

offset register-.

The middle 8bit
Character code.

The lower 3 bittad2~add)
Vertical conxnter
The lower 5>bit of D1

(adi0~add) are

(data) are

are determined ,by

determined by
are determinedby

val id.
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The data format of external
generatorRAM

1] The relationship of display RAM address and offset register

data of offset register CG RAM HEX.a
00000 O0OO0OO0O-~-07FFH
00001 0800-0FFFH
00010 1000-17FFH
11100 EOOO~-E7FFH
11101 ES800~EFFFH
11110 FOOO~-F7FFH
11111 F800O-FFFFH
exl)offset register 0
Character code 8

Character generator RAM

0001 0100 O0QOO 00OO
1 4 0 0

"
(2]

IILIIIITITTo

b—db—‘b—-‘b—‘b—lb—ﬂb—‘b—-‘m
NN S O O SO SN Y )
oCDO0OCOoOCCOCOn
~IC WL WV O

2H
OH

start

CoO00oC~Qo
oheL s~ LTO~
TIrxxIxrzTIo

e x2) The relationship of display RAM data and display Character

RAM DATA

I

AByDEZGHI JKLM

LI IR
[ 228 VIR N
ITILXITIXT

display Character

vy and¢ at-e displayed
generator RAM.

by

Character
A

NWmMO~N @

Character

address

character

TOSHIBA CORPORATION



T6963C

@Address Pointer set
The address pointer set command js used
to indicate the start address for writing
{orreading)ltoexternal R Awm.
The flow chart of address pointer set comnand
(address pointer set)
[Low addrelss data set] Lower address data set
status checki
[High address data set. Upper address data set
I
[status check
i
[Command ’24H send | Address Dointer set command send
(END)
2 Controlword set
CODE FUNCTION D1 D2
01000000 40H TEXT HOHE ADDRESS SET low adrs High adrs
01000001 41H TEXT AREA SET Co lumns OOH
01000010 4211 CRAPHIC HOHE ADDRESS SET Low adrs High adrs
01000011 43H GRAPHIC AREA SET Columns 00H
The home address and column size'are
defined by this command.
DText home address set
The starting address of external dispiay
RAMfor Test display is defined by this
commmand. The text home address shows
the left end and most upper Position,
Therelationship of external display RAH address and di splay Position
TH ] TH-CL
TH-TA ) TH-TA-CL TH TextHome address
F(TH-TA)+TA 7 - TH-2TA-CL TA: Text area number(columns)
({TH-2TA}-TA | TH-3TA-CL Cl: Columns are fixed by
| [ hardware. pin-programmable
!
T TH-(n-1)TA | T TH-(n-11TA-CL
ex) Text home address O0O0O0OH
Test area O020H
HD2 =H . HD3-H : 32co lumns
DUAL=H, MDS=L, HDO=L, MD1=H 4lines
[D00O0OHOOOI1H - - 001EHOOLlFH
i0020HI0021H: ‘OO0 3EHOO 3FH,
0O040HOO41H OD0S5EHOOS5FH
'D060HO0D I H _ DO7EHOODT7FH

TOsSHIAA CORPORATION
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@Graphichqme address set
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Tcwaa =| ottt ottt
™

have
command.
text and
external

from
RAM.

selected

generator

-rator RO .
are automatically
chharacter
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e x)
N NERERER 15330003
B Qidemde JJ2mAmunm
1 5D DO300Cmo0o
EENENERE J3J05RA0
ERNREEEE O0933CA00
dddddddd O002Zm00C
ifr1nnnni J0353—=m00
1 0d@dDdD J032357235
Graphic Test
ifrnnnnnl N A O 1 [ [ ERNRERER
EEEEERER gl )] ] B dS0000
3 DD DG J53J30°m00 1 Q@@ D
1 @D D0 J5233°m23 1 QDD
D DD DD OO0 ”m3I5 1 Q0@
1 QO AN Eie B 000 @)
1 5ddDID J2TO” 30 B mmmmOmm
REREEREER P D 0 O O e AEREREAR
“OR” "AND" “EXOR”
Note:Only text display is attributed.
because attribute data is located
in graphic RAM area.
Attribute function
"Reverse displavy” . "Character bl i nk” and
“"Imhibit” at-e cal led “Attribute”.
The attribute data is written in the
gsraphic areadifined by COntrol word
set command. The mode set ¢ omman.d
selects text display only and graphic
display cannot be displayed.
Theattritute data of the 1st charac
-ter in text area is writtena t the
Istlbyte in graphic area . and
attribute data of n-th Character is
writtena t the n-th 1byte in graphic
area. Attribute functiOn is defined -
as follow
Attribute RAH lbyte ! X X X X d3 d2 dl do
d31d2|d1}{do FUNCTITON
O10]l0l0tnormal displawyw
OJ110])l}lreverse display
0101111 inhibit display
101010 ]|blink of normal display
11 1§01l lblink of reverse display
1 101 l1fblink of inhibit display
N:don 't care
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4)Display mode
CODE FUNCTION OPERAND
10010000 display off -
1001XX10 cursor on. blink off
1001XX11 cursor on. blink on -
100101XX text on. graphic Off -
100110XX text Off, graphic on -
100111XX text on, graphic on -
(1/0[0T1 B3 10
on:1,o0ff:0
on:1, of f:0
on: 1, off:0Q
isplayon:1l, off:0
Note:Iti s necessary to turn on text
display”™ and “graphicdisplay” in
foilowingcase.
l1)Combinationo f text/graphic
display
2)Attribute function
SYyCursor pattern select
CODE FUNGCTION OPERAND
10100000 lIline cursor _
10100001 2lines cursor _
10100010 31lines cursor _
10100011 41lines cursor _
10100100 Slines cursor- _
10100101 6lines cursor _
10100110 71ines cursor —
10100111 8lines cursor _
When cursor display is OS. this command
selects the cursor Pattern from 1line
t o8lines. Thecursor address isdefined
by cursor pointer set command
COCCOcCh 10 ] O O Y ARRERENE
—ocboot GDDGDDCQ B cecdesd)
AN QCEEECD; ENEEERRE
—oCCCCCo SCCConco 1 dddrd
—oBOotoo Cootcoct 1 addddD
I ] AN EEEN]
N B ooss@Des B DDDBDDD
ENEEEEER & mAERNER B DDD.DDD
lline 2lines 8lines
cursor cursor cursoOr
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read/write

6)Data auto

OPERAND

£ c
- (9 —
—_ i} 5
UMOE V] = ©
w— —~ 0o nCc
dA -—=-a
xo o © e
c ©
L o (@] m
o > _—— P
[l - aoe
w_ ragy 0T
pW v c O o
Op=+%0Cwm—_*" o
-— n+val.nm
o [T
o o=
+ Sqo?weTO
cC— o o ¥
] w0 Cou®3
i SnreSua
nr Sernuae
ee () ©
> rmMSCah
(=0} degiedt
° 4 T - o
© o €, >
cTer,cw®
Sm diMeold
—-© c w—a
= SYo*"n.
s , =N @
c o= - Hdp
at eaeo ue
£ 0O =
© — (&)
= +~ 3505
o = o
o raAa ()
oe v F—~o®
(7] atm - @
wwolaoEco®gecma
el I N =T R U - ¥~
cv+-oadgo3Ccoww
Ful-0o0oQn@OTOTC -0

w e e neachdata. |,
after

mode (STA2, STA3
rformed

(AUTO HODE START:)

DISPLAY DATA SENDj

STATUS CHECK 1

1

.. STATUS CHECK.2 ||

, LOMER ADRS DATA i

. DISPLAY DATA SEND[

.~ STATUS CHECK 1 : !

* UPPER ADRS DATA |

STATUS CHECK 1

" ADDRESS POINTER

STATUS CHECK 2 ||

244

SEI

824

END)

AUTO RESET

STATUS CHECK 1

DATA AUIO WRITE

STATUS CHECK 2 )
i
NO
A2=1(STA3=1)7T>

1,STA1=17

T~

STATUS cHEck 1
—l

o

o
1A0=

BOH

STATUS CHECK 2

L YES

{_RETURN)

£s

Y
-RETURN)
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7)Dataread write
CODE FCNCTION OPERAND
11000000 COH DATAMWRITE AND ADPINCREHENT data
11000001 CIH  DATA READ AND ADP INCREHENT
11000010 C2H  DATA WRITE AND ADP DECREMENT data
11000011 C3H  DATA READ AND AOP DECREMENT
11000100 C4H  DATA WRITE AND ADP NONVARIABLE data
11000101 C5H  DATA READ AND ADP NONVARIABLE -
This command is used for data write f rom
MPUto external display RAM, anddata
read from external display RAMt o MPU
Datawrite“datare adshouldbe executed
after settiny addressbhyaddresspointer
set command.Address pointercanhe auto
-matically increment or decrement by
sett.ing this command.
Note:This command iSs necessaryvy f oreach
Ibytedata

TOSHIBA CORPORATION

( DATA WRITE START -

, STATUS CHECK !

LOWERADRS DATA

. STATUS CHECK 1

UPPER ADRS DATA

"STATUS CHECK 1

ADDRESSPOINTER
SET 24H

STATUS CHECK 1

WRITE DATA Sf!

STATUS ~ CHECK 1

f Il owchart.

A

———

DATA WRITE COH

. END .

——

" DATA Rf AD -
T

4 ADDRESS POINTER ST I!
f

STATUS _ CHECK 1

. DATA READ CIH

END
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8) Screen peek

CODE FUNCTION OPERAND
11 100000t screen peek
This command is ysed totrans¢fer
displayed Ibyte datato datastacrk
and this Ibyte datacanbe readfromM P U
hy data access.
The logical combination data of textand
graphicdisplayon LCDscreencanbe read
by this command.
The status (STA6)shouldb echeckedj u st
after “screen peek” command. If the address
determined by “address Pointer set"
command is not in graphic area ., this
command ignored and status flag (STAG6)
is set.
Refer following flow chart.

(SCREEN PEEK START)

I . . .
.| STATUS CHECK 1 |
Ty :

LOWER ADRS DATA .

i STATUS CHECK 1
f l }
]UPPER ADRS DATA ,

1 ]
t

I T
.. STATUS CHECK 11
)

ADDRESS POINTER
SET 24H

 STATUS CHECK 1

WRITE DATA SET

| STATUS CHECK 1 i

A

CA)

;[scmn COPY EOH |

STATUS CHECK
STAB=07 .

—
| STHFROSFICHECK 1

T
access

{
data

END )
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9)Screen copy

CODE FUNCTION OPERAND
11101000¢€E8Mscreencopy

This command is used to’'copy

displayed Iline datatographic area.

T h estartpointof Ilinedatain the

screen is determined by the address

Pointer.

Note @A@Whenthe attribute of text is
this command cannot be used
(because attribute data is in
graphic area.)

@In case o0 f2screendrive, this
command cannot be used.
(becauseT6963C cannot separate
upper screendata and | ower
screendata.)

Refer following ro.Wchart.

(SCREEN PEEK START)

e

J STATUS CHECK 1 ‘I ; [ SCREEN COPY E8H |

[ ]
i LOWER ADRS DATA ['

1
L

STATUS CHECK 1
|
UPPER ADRS DATA

[
STATUS CHECK 1

1
ADDRESS POINTER |
SET 24H |

|
' STATUS CHECK 1 ! |

STATUS CHECK
STAO/1=12

WRITE DATA SET |
7

I

!
STATUS CHECK 1

[
A )
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10) Bit set/reset
CODE FUNCTION OPERAND
1111 O0XXX bit reset -
11111XXX bit set
1111x000 b i t0O(LSB)
1111x001 bit 1
1111x010 bit 2
1111x011 bit 3
1111x100 bit 4
1111x101 b i t5>
1111x110 -bit 6
1111x111 bit i (MSB)
Th is command is used to set or reset
a bit of 1lbytei s specified by address
Pointer. Plural bits in the 1lbyte ata
cannotb eset resetat a time.
R e ferfollowingflowochart.
(screeNPEEKSTART) —
(Aa) *
oy 1
| STATUS cHECKT | L BT SET(RESET) |
L T
{LOWER  ADRS DATA i SR,
END

STATUS CHECK1

'UPPER  ADRS DATA |

. STATUS ‘CHECK 1

ADORESSP O INTER:
SET124 4

. STATUS  CHECK 1

, HRITEDATASEI

STATUS CHECK 1
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ELECTRICAL CHARACTER1STICS

Absolute Maximum Ratings
ITEN SYMBOL | CONDITIONS RATING UNIT
Supply Voltage DD Ta=25 C =0.3~+7.0 \
Input_Voltage VIN Ta=25 C -0.3~VYDD+0.3 N
Operating Tesperaturd Topr -10~+70 T
Storage Teaperature | Tstg =55~+195 s

Note: Yalues measured at YSS=0V.

Test Conditions Unless Othervise Specified.YSS=0Y. YOD=+5V £ 10%X. Ta=25C

ElectricalCharacteristics

1 TEM SYMBOL CONDITIONS NIN. TYP. MAX. UN!
Operating Voltage yDD +4.5 § +5.0 +5.5 v
"H” Input Yoltage YiH ¥DD-2.2 — YDD v
"L" Input Yoltage ViL 0 _ +0.8 Vv
"H" Output Voltage YOH YDD-0.3 — YDD \
"L” Output Voltage YOL 0 — +0.3 \'
"H™ Output Resistance ROH YOUT=YDD-0.5V — — 400 Q
“L" Output Resistance ROL YOUT=+0.5Y — — 400 Q
Input Pullup(notel) Resistance | RPL 50 100 200 KQ
Operating Frequency fosc ( 5 0.4 - 5.5 MHz
Current Conswption VDD-5.0Y note _

(Operat 1ng) [DD(1) f o=3. OMHz 3.3 6 aA
Current Consurption 1o0(2) [ voD-3.0v — 3 4
(Halt)

TOSHIBA CORPORATION

(notel): Applied T1.TZ.RESET
(note2): MDS="L". MDO="L". MDI="L". MD2="H". MD3="H. FS0="L". PSi="l.".
SDSEL="L".DCAL="H". D7~0="LHLHLHLH"
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Switching Characteristics (1)

Cy

’ . / tLSU '
X XD X

FR y‘

CDATA A \
—_—t
1CSU {CHD
éﬁl —_—

VSS=QV.YDD=+5V + | 0%

'ﬂ

I TEM SYMBOL CONDITIONS HN. MAX. UNIT
Operat {ng Frequency fSCP Ta=-10~+70 C - 2.75 MHz
SCP Pulse Yidth tCWH, tC¥L 150 - ns |
SCP Rise/Fail Tige tr.tf - 30 ns
LP Set Up Tisme tLSU 150 290 ns
LP Hold Time tLHD y 40 | ns
Data Set Lp Tise 1DSU 170 T - ns
Data Hold Tise tDHD 80 =1 ns |
FR Delay Time td 0 1 90 ns
CDATA Set UpTine 1CSU 450 ]850 ns
CDATA Hold Tire LCHD 430 1950 | ps ]
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Switching Characteristic (2)
Bus Tising
- 1.
) (
1. .
tCDS tCDH
— -
CE \ /
o tCE. tRD. 1R
RD.¥R \
DS
DO-D7 J\ p—
(YRITE) Z
— tDH
DO~D7 J\ .
(READ)
tACC tOH
YDD=5Y + 10%.VSS=0V.Ta=-10 ~ +70°C

i TEM SYMBOL CONDITIONS KIN. MAX. UNIT
C/D Set Up Tlme tCDS 100 —_ ns
C/D Hold Tlme tCDH 10 — ns
TE. RD. YR Pulse ¥ldth tCE. tRD. ¥R 80 — ns
Data Set Up Time tDS 80 - ns
Data Hold Tise tDH 40- — ns
Access Time tACC — 150 ns
Qutput Hold Tise 1OH 10 50 ns

TOSHIBA CORPORATION

(@External RAH Read Mode

CLOCK (X1) / \

Switching Characteristic¢3

WA WA WIS
| X

ad0 -ad15
tdlr—4 l——l‘xdl

—_— y

\
~ [; 1d2 —y  1d3
t/v
do-d7 *
0 1DH
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@ExternalRAM ¥rite 11cde

CLOCK(XD) ] \J—\__/‘__\_/—\ i‘_\_
ad0 ~ad!15 ‘x X
tdl = 1dl
, ]
ce
td4 td5-
,ﬁ 1r T—
K——J 1d6 1d7
do-d7 -———-——<
td8 td9
YDD=5V * 10X.VSS=0V. Ta=-10 ~ +70°C
I TEM SYMBOL CONDITION MIN. MAX. UNIT
Address Delay Tise tdl — 250 ns
ce Fall Delay Time(Read) td? — 180 ns
ce Rise Delay Time(Read) td3 — 180 ns
Data Set Up Time 1DS 0 — ns
Data Hold Time 1DH 30 — ns
e Fall Delay Time(¥rite) 1d4 — 200 ns
‘ce Rise Delay Time{¥rite) 1d5 —_ 200 ns
r/v Fall Delay Tise 1d8 — 180 ns
r/v Rise Delay Time 1d7 — 180 ns
Data Stable Tige 1d8 — 450 ns
Data Hold Tise 1d9 — 200 ns
PIN NAME | 1/0/2 FUNCTIONS
DUAL IH {H IH IH JH IH JH JH JL L 1L L L L JL JL
Tersinals MDS L JL fL JL JH tH [H iH L (L JL [L {% |H {H [H
MDS for D1 HOUH JL TL fH TR JLTL [H [ e o [ [H L[
HDO ] selection MDO H (L iH L fH L JH 'L |JH L [H JL I8 [L |8 1L
MD1 of the LINES 21 41 6 810 )12(t4i16] 4/ 8l12]16120[24)281/32
LCD size V-DOTS 16 132148 [ 64180 96 itz 0283216496 128 160 [92 224 56
1 screen 2 screens
W02 MD2 H L H L
¥D3 | Terminals for selection of coluans MD3 H H L L
coluans 32 40 64 80
FSO SO H L H L
| | Teroinals for selection of font size FSi H H L L
FONT %8 6x8 TxX8 §x38
D0~D7 1/0/7 | Data /0 terwinals between CPL and T6963C (D7 is MSB)
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PIN NAME 1/0/2 FUNCTIONS
W | Data write.¥rite data Into T6963C at "L".
¥ ] Data read. Read data froe T6963C at "L~
TE 1 Chitp enabble for T6963C. TE rust be "L” vhen CPU cosmunicates vith T6983C.
/o | |¥B=L7-C/D="H": Comaand write C/D-"L": D at a vrite

RD="L"------C/D="H": Status read _ €/D="L": Data read
TVE "H™: NORMAL
HALT | "L":Stop the oscillation of clock
RESET I “H”:NORMAL(T6963C h a s internal pull~up resistance.)-

"L":Initialize T8963C.

DSPON 6 Control terminal for external DC/DC. DSPON{is "L when HAL T is “L” or RESET is "L".
) {¥henDSPON turns froa"L" to "H".coluan drivers will be cleared.)
I AL I "K"/1ILCD screen DGAC H H L L

"L":2 LED screens SIREL H L H L

( SDSEL I "H": Sending data by Odd/Even separation. Cpper screen HOD.ED E D HOD.ED H D

“L”: Sending data by simple serial sethod. [L over screen| —"] - LOD.ED H D
o “cel at ULGAL="R""Chip enable terainal for display sesory in the range of address
(LOD) 0 _ froa 0000F t o 07FFH.

LSCP at DUAL-"L" serial data output for odd segaents of lover LCD screen. .
el ‘cel at DUAL="H" Chip enable tersinal for display sesory In the range of address
(LSCP) 0 ___ fror 0800H to OFFFH.

LSCP at DUAL="L" shift clock pulse output for colusa drivers of lover LCD screen.
Ce 0 Chip enable terminal for displaysesoryin all range of address.
d0~d7 {/0/2 |Data l/0terainals for display seaory.

ad0~ad15 0 Address Outputs for displaymemory
(ad15="L": for upper Screen, adl5="H": for lover screen)
r/v 0 Read/wrlte signal f o r display seaory.
D 0 SDSEL-"H™ Data output for even segmentsof both upper and lover screens.

SDSEL-‘L” Data output Tor segments of bothupper and lover screens.
HOD 0 Data output for odd Segments of upper screen.

CDATA 0 Synchronous signral for Rov driver.

HSCP 0 Shift clock pulse for coluan driver of upper Screen.
LP 0 Latch pulse for colusn driver. Shift clock pulse for Rov driver.
FR 0 Frase signal

X1, X0 |, 0 Jonnection tocrystal oscillator.

CHL.2 0 Check Signal

Ti.2 I TEST | nput

¥DD — Pover supply (+5Y)

¥SS Ditto ( OV)
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« « « *The relationship betveen nwher of rov/coluan and osclllation clock % * % *

The frequency of the crystaliscalculated by folloving forsula.

fosc
fscp
fR

M

: frequency of shift clock
: frequency of Frame

: Nuaber of frequency (8M

: frequency of oscillation clock

Nugber of dots) .

The osclllation frequency don’t change at 7x8. 6x8. 5x8 fonts.

8 M

fscop

fosc=fRX§ 4x2xMxN

X 8§ N=

: Numberof frequency (1/8%----

f R

duty Nusber of rovs)

UIT: Dz ]
a
RUEF, 40 64 80 duty
0.432 0.614 0,983 A
2 0,983 1229 1066 a1 V!
. 0,983 1,229 1986 2458 | [
1966 7,458 7.937 L.905
475 1843 7.949 3686
b 2,949 3,636 5898 7317 1/43
1986 5 458 3.93% 4.91° v
8 3.932 1,915 7.864 753 v
2.458 3.072 4.815 6.144 1 /50
10 1.315 5 144 3.630 | 1228 1/
7,949 3 686 5 398 7.373
12 5,898 7313 | 11776 | 14.746 L/38
3,440 7,300 5881 35021
14 6881 8 601 13.763 7203 1112
3,93 1915 7 364 9.830
1§ T3 L s L 15729 To660 1128

Note: Upper I screen drive. Jover 2 screens drive at fR=-60Hz
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TDK DC to AC Inverters
CXA _Series, 3 to 9 Watts

TDK CXA series of DC to AC inverters are designed for driving
cold cathode discharge lamps and to handle a wide range of .
lamp characteristics.

Features

Constant current output ensures compatibility with a wide range
of discharge lamps.

High-efficiency resonant circuitry produces low-noise,
sinusoidal-wave output.

One-lamp/two-lamp combined-used capability aflows use in
four different configurations.

Full protection against open circuits, short circutts, and overheat
condiitions provides dependable operation.

C?n-pact size and light weight facilitate PC board mounting. Pr Oduct 'dentiﬁcation
C e e e e e .. lCXA_ ’M ’10 !A— ,L
1 2 3 4

5

.on . 1 Product symbol
Standard Specification 2inites epoveraupa ()
Temperature and humidity range 3 Indicates the sum total output current (mA).
Opeing mporatre inge 0o serCiridloyaor]  4lndeates thelnut vooge V)
Storage temperature range  -20 to +85°C[4 to +185°F] 5 Internal code

XS ﬁ.ﬁgi": ST
) Common out

No(e1:Tefmna9s2ardSareoomectedbyainper('n.(‘uhsj-.mpertoleﬁheseomda:y
fioat with respect to the primary.

NanStandardappkaﬁmisdﬁanmlanpsﬂveebnvscmabobedWasfoﬁms:
I.Alamdravmgmbemmenefsraledamwemombemmmm
terminals 3 and 4.
zAhrmdengmmmmeﬂefsratedamncurancanbedwenbyopening
terminal 4.
3,Ab‘mdmwhgheiweﬂatratedumwremcmbedm0ymecmglani\ab4
and 5.

meadTDKifywwisMouselfe'mertenodriveor\elafm.



TDK DC to AC Inverters
CXA Series, 3 to 9 Watts (continueq)

Sh\apes and Dimensions

21[827) max 3(1gmn 15[ 591 max 3
: 1524202 ]! w < ~
|| {600+ 008] H g S é
em - ] % s T2
L 2.8 ~ & »
ERANRY | ~ o »
=88 l “
Ql-i—
K [ \.l
Elo N
:_,_r _ =)

5.008+01{031+004] Fig. 1
Solder-plated.
hard-drawn copper wire

(91354])

29[1 142)max  ° 4{157) min 25[984) max =

i 8

1016202 1016202 [ 82

{40C = 008} I l (4002 008] | i jagll P
| ..

! i : 1 S——
- 7__ELJ__ o _j - & 4_.
5008x01{0312004] Fig. 2 Fig.3 s
B Solger-placed. »~
hard-drawn copper wire ﬁ
Dimensions in mm [inches)
- . . . . . . - L3 . . . . . . - . . . « s & & s - . - - . . . . . . . . . - - L3 . . . . . ‘! L3 . .

CXAKIOA  5:10% 600
R
CXAL10A

CXALIOL < t2e10% - 90
CXAMIOAL 5;10% o

o pp e R

CXA-M10L~L 12410%
CXAMIOML  24:10%
CXANZOLL | 12si0%
CXA-P20L-L 12110%

CXAKIOLFS  &i6:10% 1100 0



