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B RFRSE (e Ta=25°C)
Fed likcd EigIc LA
SERLENEN VDD -0.3---7.0 \%
W e YR By L VO VDD-15toVDD+0.3 \Y%
LIPNGEN S VI -0.3---VDD+0.3 \Y%
TAEWE TOP -20---70 °C
fifi A0S TST -30---80 °C
B HSZ2H  (VDD=+5V+5%, VSS =0V, Ta=25°C)
DC Characteristics
(VDD = 4.5V to 5.5V, TA=-30 to +85°C)
Characteristic Symbol Condition Min Typ Max Unit
Operating Voltage VDD 4.5 55 \%
Operating Current IDD Internal oscillation or 035 |06 mA
external clock (VDD = 5.0V,
fosc = 270kHz)
Input Voltage (1) VIH1 2.2 VDD \Y%
(except OSC1)
ViL1 -0.3 0.6 \%
Input Voltage (2) VIH2 VDD-1. VDD Y%
(OSC1) 0
ViL2 -0.2 1.0 \%
Output Voltage (1) VOHL IOH = -0.205mA 2.4 \Y%
(DBO to DB7)
VoL1 IoL=1.2mA 0.4 \%
Output Voltage (2) VOH2 0 = -40pA 0.9VDD
(exceptDBOODBY) |/, 0 = 40uA 0.1VDD | V
Voltage Drop vdcom 10=+0.1mA 1 \Y
VdSEG 1
Input Leakage Current | ILKG VIN = 0V to VDD -1 - 1 uA
Input Low Current I VIN =0V, VDD =5V (pull up) | -50 -125 | -250
Internal Clock fosci Rf = 91kQ + 2% (VDD = 5V) | 190 270 | 350 kHz
(external Rf)
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AC Characteristics
(VpbD =4.5t0 5.5V, Ta =-30 to +85°C)
Mode Characteristics Symbol Min Typ Max | Unit
E Cycle Time tc 500 - -
E Rise / Fall Time tRr, tF - - 20
E Pulse Width (High, Low) tw 230 - -
Write Mode R/W and RS Setup Time tsul 40 - - ns
R/W and RS Hold Time tH1 10 - -
Data Setup Time tsu2 80 - -
Data Hold Time tH2 10 - -
E Cycle Time tc 500 - -
E Rise / Fall Time tR, tF - - 20
E Pulse Width (High, Low) tw 230 - -
Read Mode R/W and RS Setup Time tsu 40 - - ns
R/W and RS Hold Time tH 10 - -
Data Output Delay Time tD - - 120
Data Hold Time tDH 5 - -
L b Eﬁﬁﬁﬁ (Ta=25 °C VDD=5.0+0.25V VOP=12.0V)
5 i BAME | BAE | RKE | B
LA Ad 6=0°,Cr>2 35 40 B Deg
-90° <1, $2<90°
XL Cr $»=0°,0=0° 4 10 B B
b T g N )R] tr(rise) $»=0°,0=0° B 250 300 ms
T B e WSS TR tf(fall) $»=0°,0=0° B 300 350 ms
DU fF 25°C 84.33 Hz
T TAAEX 6, ¢
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B LCME| Iz X
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® MPU INTERFACE
Characteristic Symbol Min Typ Max Unit
E cycle te 1000 - - ns
E high level width tywhH 450 - - ns
E low level width L 450 - = ns
E rise time =) - - 25 ns
E fall time te - - 25 ns
Address set-up time tasu 140 - - ns
Address hold time tAH 10 - - ns
Data set-up time thsy 200 - - ns
Data delay time o - - 320 ns
Data hold time (write) torw 10 - - ns
Data hold time (read) toHR 20 - - ns
® SRRy
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| fsut th
RIW YoVt £ VL
L fw B | th1 .
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E 4 VIL1 S( 1 VL
tsu2 o, tha o
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8K
Instruction Code
) RIDID| D/ D|D|D|D|D o ] Execution time
Instruction | R Description Instruction Code
/ B(B|B|B|B|B|B (fsoc=270kHz)

W7|6|5[4[3[2|1]0

Write "20H" to DDRAM. and set
ClearDisplay | 0 [OJO|O|O|O|O|O0O]|O0]1 1.53ms
DDRAM address to "00H" from AC.

Set DDRAM address to "00H" from
AC and return cursor to its original
ReturnHome | O |OJ O[O | O[O OO 1]|X o 1.53ms
position if shifted. The contents of

DDRAM are not changed.

Entry Mode I/ | S | Assign cursor moving direction and
ojoJlOoO]J]OfO]O|O]12 39us
Set D | H | make shift of entire display enable.
Display Set display(D), cursor(C), and
ON/OFF 0)J]0)J]0O0O]J]O0O]JO]O]|] 1] D]|C]| B [ blinkingofcursor(B) on/off control 39us
Control bit.
S Set cursor moving and display shift
Cursor or R
ofojJofof|lo}| 1]/ X | X | control bit, and the direction, 39us
Display Shift /L
C without changing DDRAM data.

Set interface data length (DL :

D 4-bit/8-bit), numbers of display line
FunctionSet | 0 |O| O | O | 1 NITF ]| X|X 39us
(N : 1-line/2-line), display font

-

type(F : 5 X 8 dots/ 5 X 11 dots)

A|lA|A|JA]|A]|A
Set CGRAM Set CGRAM address in address
0 0| O 1 c|c|cCc|cCc|C]|C 39us
Address counter.
5 4 3 2 1 0
A|lA|JA|JA|A]|A
Set DDRAM Set DDRAM address in address
0 0 1 c|c|c|cy|cy|ycj|c 39us
Address counter.
5 4 3 2 1 0
Whether during internal operation
Read Busy AlA|JA|JA|A|A
B or not can be known by reading
Flag and 0|1 cj|jcJjcyjcyJcy|ci|c Ous
F BF. The contents of address
Address
counter can also be read.
Write Data to D|D|D|D|D]|D]| D] D | Wriedatainto internal RAM
1o 43us
RAM 7 6 5 4 3 2 1 0 | (ODRAM/CGRAM).
Read Data D|D|D|D|D]|D]| D] D | Readdatafrominternal RAM
1|1 43us
from RAM 7 6 5 4 3 2 1 0 | (ODRAM/CGRAM).

VER: When an MPU program with checking the Busy Flag (DB7) is made, it must be necessary 1/2 fosc is
necessary for executing the next instruction by the falling edge of the 'E' signal after the Busy Flag (DB7)
goes to "LOW".

wIgEte

When the power is turned on, S6A0069 is initialized automatically by power on reset circuit. During the
initialization, the following instructions are executed, and BF(Busy Flag) is kept "High"(busy state) to
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the end of initialization.
(1) Display Clear instruction: Write "20H" to all DDRAM
(2) Set Functions instruction
DL =1 : 8-bit bus mode
N =1 : 2-line display mode
F=0:5 X 8 font type
(3) Control Display ON/OFF instruction
D =0 : Display OFF
C =0: Cursor OFF
B =0 : Blink OFF
(4) Set Entry Mode instruction
I/D=1:Increment by 1
SH = 0 : No entire display shift
HIEEIR AL
1) 8-bit Interface Mode (Condition: fosc = 270kHz)
‘ Fower On ‘
Wait for more than 30ms after bb risesto 4.5V,
Wait for more than 40ms after &b rises to 2.7 V.
¢ 0| 1-ine mode
N
Function Set 1 2-line mode
RS |R/W | DB7 | DBG | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 Display OFF
0 0 0 0 1 1 N F X X F
1 Display ON
r
Wait for more than 3g@s
i D 0 Display OFF
1 Display ON
Display ON/OFF Control
RS |R/W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO 0 Cursor OFF
C
0 0 0 0 0 0 1 D | C B 1 Cursor ON
4 0 Blink OFF
Wait for more than 345 B
l 1 Blink ON
Display Clear
RS |R/W | DB7 | DBG | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
r
Wait for more than 1.58ms
i . 0 | Decrement mode
Il
Entry Mode Set 1 | Increment mode
RS |R/W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 | Entire shift off
0 0 0 0 0 0 0 1 I'D | sH SH

¥
Initialization End

1 Entire shift on
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2) 4-bit Interface Mode (Condition: fosc = 270kHz)
‘ Power On ‘
¢ 0 4-bit mode
D/L :
Wait for more than 30ms after bb rises to 4.5 V. 1 8-bit mode
Wait for more than 40ms after kb rises to 2.7 V.
¢ N 0 1-line mode
Function Set 1 2-line mode
RS |R/W | DB7 | DB6 | DBS | DB4 | DB3 | OB2 | DB1 | DBO
0 Display off
0 0 0 0 1 DL F
1 Display on
0 0 0 1 0
0 0 N F X X X X X X
v
Wait for more than 38s 0 Display off
D
¢ 1 Display on
Display ON/CFF Control
0 cursor off
RS |R/W | DB7 | DB6 | DBS | DB4 | DB3 | OB2 | DB1 | DBO C
1 cursor on
0 0 0 0 0 0 X X X X
0 0 1 D C B X X X X 0 Blink off
B
v 1 Blink on
Wait for more than 38s
Display Clear
RS |R/W | DB7 | DB6 | DBS | DB4 | DB3 | OB2 | DB1 | DBO
0 0 0 0 0 0 X X X X
0 0 0 0 0 1 X X X X
y
Wait for maore than 1.58s
¢ 0 | Decrement mode
Entry Mode Set D
1 Increment mode
RS |R/'W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 X X X X SH 0 Entire shift off
0 0 0 1 D | SH X X X X 1 Entire shift an

v

nitialization End

w0

L Hshb S50 QEREEE D2 10K _E 4y HLFHD
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