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1. F=amfEr

THEITZ:
BN
TV S

COG

160X 96 4 [

STN,

POSITIVE

K5 44F: 1/96Duty,1/9Bias

M. 6:

00

5. LED, A
TAERSE: -20°C-+70°C
fEAENLE: -30°C-+80C

UKl 1C: S6B0O719

2. BRI
S6B0719 #4445
3. DU
5 FRUE(E AT
B 71.6 (w) X60.6(h)X9.2(t)Max mm
AT RX 62.0(W)X36.0(h) mm
PN 0.35(w)X0.33(h) mm
Y] 0.02 (W)X0.02 (h) mm
4, FEmtER
160X96 DOTS
comM1 com49
\ |
comas SEG1 SEG160 Conoe
comsy S50 SEGIS9 (gpgg
coa 1C:SBB0O719  cousz
INTEFACE
5. JEHARHE
) in=] &AM e/ ME TYP IS ON:E FAAT
IR L Vop. 25C 8.8 9.0 9.2 V
) )3 s ] Ton 25C — 127 400 Ms
Toff 25°C — 263 400 Ms
Xof Bb
CR 25°C — 9 — —
A Ve 25°C — 88 — DEG
A& XN 25°C — 1.2 — —
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6. RS

ZH FF5 f/ME B NH FAA
B vdd -0.3 +3.3 \Y
URB) Vout,VO -0.3 -10.8 \Y
TAERSE Top -20 +70 C
& Tst -30 +80 C

7. BOKF

Read / Write Characteristics (8080-series MPU)

RS
fasao
" fcvan N
" trwLw, tPwLR N
/RD, 'WR >N | g h
' 0.8Voo \ 0.1Voo ,/ trwHwW, tPWHR \
{psan _IDHs ,
DBO to DBY ><
facceo topso
DBO to DBY A
N
Figure 39. Parallel Interface (8080-series MPU) Timing Diagram
Table 27. AC Characteristics (8080-series Parallel Mode)
(VDD =24 ~ 36V Ta=-40 ~ +85°C)
Item Signal Symbol Condition Min. Max. Unit

Address setup time tazan 0 -
Address hold time RS tanen 0 - ns
System cycle time tova 300 - ns
Pulse width low for write RW_WR tomw 60 - ns

Pulse width High for write ('WR) towe 60 -
Pulse width low for read E_RD tewir 120 - e

Pulse width high for read (/RD) tewrr 60 -
Data setup time tosen 40 - ns

Data hold time DtBU tomso 15 -

0
Read access time DB7 tacca _— - 140

Output disable time tone CL =100 pF 10 100 ns

NOTE: *1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
(tr + tf) < (tCY80 - tPWLW - tPWHW ) for write, (tr + tf) < (tCY80 - tPWLR - tPWHR ) for read
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Read / Write Characteristics (6800-series Microprocessor)

RS, RIW >< )(

tases taHss
tcvea

F Y
4

tewiw, fEWLR N
E B Ll
CS1B 0.1Voo +/“ 0.9Voo N /

- tewnw, tEWHR » /A
toses _toHes,

DBO0 to DB7

( Write ) ><

facces o (ODBE

DBO to DB7 y A

( Read ) ™, '

Figure 40. Parallel Interface (6800-series MPU) Timing Diagram
Table 28. AC Characteristics (6800-series Parallel Mode)
(VDD=2.4 ~ 3.6V, Ta=-40~-+85°C)
ltem Signal | Symbol Condition Min. Max. Unit

Address setup time RS tasas 0 - ns

Address hold time RW taHes 0 -

System cycle time fcvea 300 - ns
Enable width high for write E RD tEwHwW 60 - ns
Enable width low for write (E) tewLw 60 -

Enable width high for read E RD tEwHR 120 - ns
Enable width low for read (E) tewLr 60 -
Data setup time foses 40 - ns
Data hold time DtBO toHes 15 -
4]
Read access time DB7 taccss . - 140
Output disable time tones CL=100 pF 10 100 ns

NOTE: *1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
(tr + tf) < (tCY68 - tEWHW - tEWLW ) for write, (tr + tf) < (t1CYE8 - tEWHR - tEWLR ) for read

Serial Interface Characteristics

»

°S1B ‘ : gl : >
(CS2=1) N V
RS X

tcvs
DB6 —+ ) {
(SCLK ) 0.9VoD » .« 0.1VoD ,/ \_

twis twas

h
Y

[y
A

Y

4

AJ
F'y

toss foHs
(S X X

Figure 41. Serial Interface Timing Diagram
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Table 29. AC Characteristics (Serial Mode)
(VDD=24 ~ 36V Ta=-40~+85°C)

Item Signal Symbol Condition Min. Max. Unit

Serial clock cycle DB6G tscy 250 -
SCLK high pulse width (SCLK) fsHw 100 - ns

SCLK low pulse width tsLw 100 -

Address setup time -~ tass 150 -
Address hold time RS tars 150 i ns
Data setup time DB7 toss 100 - ns

Data hold time (SID) toHs 100 -

CS51B setup time tcss 150 -
CS1B hold time CS1B teHs 150 - ns

Reset Input Timing
le tRw N
RESETB \ J/
" tR =l
Internal status >< During reset >% Reset complete
Figure 42. Reset Input Timing Diagram
Table 30. AC Characteristics (Reset mode)
(VDD=24 ~ 36V, Ta=-40~ +85°C)
Item Signal Symbol Condition Min. Max. Unit
Reset low pulse width RESETB trw 1000 - ns
Reset time - tr - 1000 ns
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8. HimkrE (vDD=2.84V)

(Vss =0V, Voo=24to 3.6V, Ta=-40~85"C)
Item Symbol Condition Min TYP. Max. Unit Pin used
Operating voltage (1) Voo 24 3.6 \4 Voo *1
Operating voltage (2) Vo 4.0 15.0 \ V0, =2
High VH 0.8Voo Voo
Input voltage A *3
Low Wi Vas 0.2Voo
Output High Won lox = -0.5mA 0.8Voo Voo
A 4
voltage Low VoL lo. = 0.5MA Vss 0.2Voo
Input leakage current I Win = Voo OF Ves -1.0 +1.0 UA "3
Output leakage current loz Wi = Woo Or Vas -3.0 +3.0 uA *D
LCD driver ON - SEGn
= o u'l =
resistance Row Ta = 25°C, V0 = 8V 20 3.0 k(2 COMn *6
Frame frequency fem Ta=25°C 70 85 100 Hz I;?R
Item Symbol Condition Min. Typ. Max. Unit Pin used
3/ xd x5 =B
Voltage converter ) » ) . ;
circuit output voltage VouT voltage conversion 95 99 Yo VOouUT
(no-load )
Voltage regulator
circuit operating VouT 6.0 17.0 v VOouT
voltage
Woltage follower circuit . ’ .
operating voltage Vo 4.0 15.0 v Vo8
Reference voltage VREF Ta=25"C 1.94 2.00 2.06 W G
(VDD = 3.0¥, Ta = 25°C)
Item Symbol Condition Min. Typ. Max. Unit | Pin used
ViD= = \ r=1/
Dynamic current o1 VO -Vss =7.0V, duty=1/33 TBD R ‘0
consumption (1) W0 - Vss = 10,0V, duty = 1/65 TBD H
V0 - Vss = 13.0V, duty = 1/105 TED
(WDD = 3.0V, Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit | Pin used
. VO-Vss=7.0V, duty=1/733 TBD
Dynamic current DDA A “10
consumption (1) V0 - Vss = 10,0V, duty = 1/65 TBD H
VO - VWss = 13.0V, duty = 1/105 TBD
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(VDD =3.0v¥, Ta = 25°C)

Item Symbol Condition Min. Typ. Max. Unit | Pin used
W0 - Vss = 7.0V, X3 boosting, TBD
duty = 1/33, normal mode B \ “0
L
W0 -Vss = 7.0V, X3 boosting, ) TBD :
duty = 1/33, high power mode
W0 - Vss = 10.0V, X4 boosting,
Dynamic current duty = 1/65, normal mode ) L2
consumption (2) IDD2 : : : BA *10
W0 - Wss = 10.0V, X4 boosting, ) TED
duty = 1/65, high power mode
W0 - Wss = 13.0V, X5 boosting, TBD
duty = 1/105, normal mode ) \ “0
L
W0 - Wss = 13.0V, X5 boosting, ) TBD :
duty = 1/105, high power mode
(VDD = 3.0V, Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit Fin used
V0 - Wss = 7.0V, X3 boosting, i TBD
duty = 1/33, normal mode A .
" y
Vi -Wes = 7.0V, X3 boosting, TBD :
duty = 1/33, high power mode i
V0 - Vss = 10.0V, X4 boosting, i TBD
Dynamic current \DD2 duty = 1/65, normal mode A “10
3 - Ls '
consumption (2) V0 - Vss = 10.0V, X4 boosting, s :
duty = 1/65, high power mode i
Vi - Vss = 13.0V, X5 boosting, i TBD
duty = 1/105, normal mode -
LA *
Vi - Vss = 13.0V, X5 boosting, TBD ¥
duty = 1/105, high power mode i
(VDD = 3.0V, Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit | Pin used
Sleep mode ;
current IDDS1 During sleep - 2 BLA
Standby mode , ,
e IDDS2 Dwring standbyy - 10 pA
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9. 5l
e e X
SIS | SIEAKR J7 1A 5| Re A
1 VSS 1 Z A H L OV
2 VDD 1 EHHJIE 3.0V
3 NC (VO) - B4 (LCD ¥ s )
4 RS I B\ 4. wrE-F: DBO-DBY J Bl
. HL F: DBO-DB7 My#fEFs 4
B/ BRI 280 5E ok 6800 $2 I, RW=H: ik
etk
5 RWWR ! RW=L: S#:4F
B 15 X 8080 BT, /WR g5 Al
5 EIRD | M2 58 Xoh 6800 I, Rfliaeda iy, E=H H %%
2B 1 5E X ok 8080 #21I, /RD isias i, %A%k
7 DBO 1/0 Bt N 51
8 DB1 1/0 Bt N 51
9 DB2 1/0 Bt N 5|
10 DB3 1/0 Bt N 5|
1 DB4 1/0 Bt N 51
12 DB5 1/0 Bt N 51
13 DB6 1/0 Bt N 5|
14 DB7 1/0 Bt N 51
15 ICS [ FEFEY, (RPN A R
16 NC _ Py Rk A BEE b 6800 B2
RHLF: 205 Yok 8080 #2211
17 IRST [ HALES, R
18 NC (VEE) - B2 (LCD BXEh# )
19 LED+ [ 9% H Y, LED+ (3.0V)
20 LED- [ TG HLYE , LED- (OV)
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10. &R
B4R

x - Dot care
Instruction RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBY | DBO Descriptic-n
Read dizplay data 1 i Read data Read data from DORAM
Write dizplay data 1 0 Witz data Write data into DORAM
Read stafus 0 1 |BUSY|ADC| &N | BB | O 0 0 0 | Read the infemal status
Set page address 0 1] 1 0 1 1 P3| B2 | P1 | PO | Setpage address
Set column address MSE | 0 0 0 0 0 1) YT | Y6 | Y5 | Y4 | Setcolumn address M3E
Setcoumnaddress LSB | O 0 0 0 0 D | Y3 | Y2 | ¥1 | Y0 | 3etcolumn address LSB
Set modify-read 0 0 1 1 1 0 0 0 0 0 | Set modify-read mode
Reset modify-read 0 0 1 1 1 0 i 1 1 0 | relzase modify-read mods
arle ON 1 - = D =0 display OFF
Display ON/ OFF 0 0 1 0 1 0 1 1 1 D D= 1-display ON
Gt inibial diarlons i 0 0 0 1 0 0 0 0 % | 2hyte instruction to specify the
! |n|t|rzl ?ﬂ[“g'raf e - inifial display line to realize
g5 U 0 X 56| 35| M| 53| 82 51 30| vertical scral ing
0 0 0 1 0 0 0 1 % | Zhyte instruction to specify the
Setinitial COMO register initial COMD to realize window
0 0 ¢ | C6 | Co|Cd | C|C2|CT|CD|seraling
Set partial display DO 0T U b e instruction to set partia
duty ratio D 0 ¢ D6 | D5 | D4 | D3| D2 ! D1 | DO display duty rafio
- 000t 00 1 1] X | X | opeinsiructon o setn-ine
Set N-ing inversion : = ) - T e T | | o | inversion egister
Release N-line inversion | 0 0 1 1 1 0 0 1 0 0 | Releaze N-line Inversicn mode
veraa ficnlay (N | n = ., | REV =0: nommal digplay
Reverse display ONJOFF | 0 1 0 1 0 0 1 1 | REV REV = 1 reverse display
e . . EON = 0: normal display
Entire display ONfOFF | 0 0 1 0 1 0 0 1 0 |[EON EON = 1 enis disoizy ON
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Instruction RS | RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB | DBO Description
Power confral /I 1 I O O 0 | 1 (VO |[VR | VF | Confrol power circuit operation
. ,
Cala . ~n | Select the step-up of the infemna
Select DC-DC step-up 0|0 0|1 1|0 { | DC1 | DCO \olage convere
- . e Select internal resiztance rafio of
Selectrequiatorresistor | O [ O [ 0 | 0 | 1 | O RZ | Rl [RD e requlatar resistor
Set electronic volume 0o rjo]o|o 0|01 2hyte instruction to specify the
register 0o | « < L Evs e | B | Bv2 | Byr | By | Electronic volume register
select LCD bias g0 |00 ! 0 1 B2 | B1 | BO | SelectLCD bias
COM bi-irectional selection
SHL select 0 0 1 1 0| 0 |SH| x « | x| SHL=0:nomal dirsction
SHL = 1: reverse direction
SEG hi-dirsctional selection
ADC select i 0 1 0|1 i 0 | 0 [ADC |ADC=0:normal direction
ADC = 1: reverse direcfion
Setstaticindicatormode | 0 | 0 | 1 0|1 0] 1 1 0 [ SM 2.5yte instruction to specty the
Setetaticindicatorregister | 0 | 0 | x | % | ¢ | x| x| x | 81| S0 | staticindcaior mode
Cacillator ON start 0|01 011 011 0 1 1| Start the buit-in oscillator
- P =0: standby mode
Set power save mode o010 1 0|1 011 0|0 |F P= 1 gegp rﬁnde
Releasepowersavemode | 0 [ 0 | 1 ! 1 i 0 | 0 [ 1 |Release power save mode
Resst 0 0 1 1 1 0 0 1 0 | Initialize the intemal functiona
NOP 0|01 ! 1|0 0| 1 1| Nooperation
Test insiruction 0|0t [t 1| 1| x| x| x| x |Dontusethisinstroction
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EiziegizF

Read Display Data

8-bit data from Display Data RAM specified by the column address and page address can be read by this
instruction. As the column address is incremented by 1 automatically after each this instruction, the
microprocessor can continuously read data from the addressed page. A dummy read is required after loading
an address into the column address register. Display data cannot be read through the serial interface.

RS RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
1 1 Read data

Write Display Data

8-bit data of display data from the microprocessor can be written to the RAM location specified by the column
address and page address. The column address is incremented by 1 automatically so that the microprocessor
can continuously write data fo the addressed page.

RS RW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
1 0 Write data
| Set Page Address | | Set Page Address ‘
v v
|  SetColumn Address | |  setColumn Address |
v l v
| Data Write | | Dummy Data Read ‘
! v
|  Column=Column +1 | | Column = Column +1 |
BN ¢
T ¥ Data Read
=—_Data Write Continue 2 = = | 1 ‘
T No | Column = Column +1 ‘
Optional Status .
L —____ Yes
~=_Data Read Continue 7 =
—
v
Optional Status
Figure 25. Sequence for Writing Display Data Figure 26. Sequence for Reading Display Data
Read Status
Indicates the internal status of the S6B0719
RS RW DBT DBe DBS DB4 DB3 DB2 DB1 DBO
0 1 BUSY ADC O RES 0 0 0 0
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Flag Description

The device is busy when intermal operation or reset

BUSY Any instruction is rejected until BUSY goes Low.

0: chip is active, 1. chip is being busy.

Indicates the relationship between RAM column address and segment driver.

ADC 0: reverse direction (SEG159 — SEGD), 1: normal direction (SEGD — SEG159)
ON Indicates display ON / OFF status

0: display ON, 1: display OFF
RES Indicates the initialization is in progress by RESETB signal

0: chip is active, 1: chip is being reset.

Set Page Address

Sefs the Page Address of display data RAM from the microprocessor into the Page Address register. Any
RAM data bit can be accessed when its Page Address and column address are specified. Along with the
column address, the Page Address defines the address of the display RAM to write or read display data.
Changing the Page Address doesn't effect to the display status.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 0 1 1 P3 P2 P1 PO
P3 P2 P1 PO Selected page Description
0 0 0 0 0
0 1 1
0 1 2

Accessible pages for displaying
dot-matrix display data

10

0 1
1 0 1 0 11
1 0 1 1 12
1 1 0 0 13 Accessible page for displaying icons
1 1 0 1 14 Not accessible page.
1 1 1 0 15 Do not use these pages.

Set Modify-Read

This instruction stops the automatic increment of the column address by the read display data instruction, but
the column address is still increased by the write display data instruction. And it reduces the load of
microprocessor when the data of a specific area is repeatedly changed during cursor blinking or others. This
mode is canceled by the reset Modify-read instruction.

RS RW DB7 DEs& DBES DE4 DBE3 DB2 DB1 DEOD
0 0 1 1 1 0 0 0 0 0

Reset Modify-Read

This instruction cancels the Modify-read mode, and makes the column address return to its initial value just
before the set Modify-read instruction is started.

RS RW DE7 DB& DB5 DE4 DB3 DB2 DBE1 DEO
0 0 1 1 1 0 1 1 1 0
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‘ Set Page Address |

.

\ Set Column Address (N) |

|
v

Set Modify-Read

Mo

>
‘ Dumm:' Read |

'

‘ Data Read |

.

\ Data Write |

e~ _Eﬁéﬁge Complt_aie____’.{____'_:::s

___1_;;65

Data Process

Reset Modify-Read

:

Return Column Address (N}

The 2" Instruction

Figure 27. Sequence for Cursor Display

RS RW

DET

DEs& DBS DB4

DE3

DB2

DB1

DEO

0 0

56 S5 S4

S3

52

51

s0

Display ON / OFF

Tums the Display ON or OFF

RS RW

DB7 DE& DB5 DB4

DBE3

DB2

DB

DEO

0 0

1: display ON

D=
D = 0 display OFF

Set Initial Display Line Register

Sets the line address of display RAM to determine the initial display line using 2-byte instruction. The RAM
display data is displayed at the top row (COMO) of LCD panel.

The 1% Instruction

021-53083613 (2F46 ) ; 021-61209205 (1B29 )
021-53083619 (2F46 ) ; 021-53085237 (1B29 )

RS RW DBT DBE& DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 0 0 0 0 * *
The 2" Instruction
RS RW DB7 DB& DBS DB4 DB3 DB2 DB1 DBO
0 0 56 55 54 S3 g2 g1 S50
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S6 55 54 S3 52 51 S0 Selected line address
0 0
1
1 1 0 0 1 1 0 102
1 1 0 0 1 1 1 103
1 1 0 1 0 0 0
. MNo operation
1 1 1 1 1 1 1

Setting Initial Display Line Start‘

v

| 1% Instruction (2-Byte Instruction for Made Setting) |

!

| 2™ Instruction (2-Byte Instruction for Register Setting) |

Setting Initial Display Line End ‘

Figure 28. The Sequence for Setting the Initial Display Line

Set Initial COMO Register

Sets the initial row (COM) of the LCD panel using the 2-byte instruction. By using this instruction, it is possible
to realize the window moving without the change of display data.

The 1%t Instruction

RS RW DB7 DB& DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 0 0 0 1 * X
The 2™ Instruction

RS RW DB7 DB& DB5 DB4 DB3 DB2 DB1 DBO
0 0 P Ch C5 C4 C3 c2 C1 Co
Ce C5 c4 Cc3 c2 c1 co Initial COMO

0 0 0 0 0 0 0 COMD

0 0 0 0 0 0 1 COM1

0 0 0 0 0 1 0 Comz2

1 1 0 0 1 0 1 COomM101

1 1 0 0 1 1 0 COomM102

1 1 0 0 1 1 1 COomM103

1 1 0 1 0 0 0

: Mo operation
1 1 1 1 1 1 1
668 1B29 2F46 200001
021-53083613 (2F46 ) ; 021-61209205 (1B29 ) http://www.shsixian.com

021-53083619 (2F46 ) ; 021-53085237 (1B29 ) E-mail: sx@shsixian.com


http://www.gptlcm.cn
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

OCM 16096 Z 41/ H] -5 -15-

| Setting Initial COMO Start ‘

v

‘ 1* Instruction {(Mode Setting) ‘

!

‘ 2™ Instruction (Initial COMO Setting) ‘

!

Sefling Initial COMO End

el

Figure 29. S'E'ql..IEHC'E' for SEﬂiI"Ig the Initial COMO
Set Partial Display Duty Ratio

Sets the duty ratio within range of 9, 17 and 32 to 105 to realize Partial Display by using the 2-byte instruction.

The 1* Instruction

RS RW DB7 DBB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 0 0 1 ] 3 %
The 2™ Instruction

RS RW DE7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1] 3 D6 D5 D4 D3 D2 D1 Do
D& D5 D4 D3 D2 D1 Do Selected partial duty ratio
0 0 0 1 0 0 1 179

0 0 1 0 0 0 1 117

0 1 0 0 0 0 0 1132

0 1 0 0 0 0 1133

1 0 1 0 1 0 0 11104

1 0 1 0 1 0 1 1/105

Other combinations Mo operation

Setting Partial Display Start

!

| 1% Instruction (Mode Setting) |

|

| 2™ Instruction (Partial Display Duty Setting) |

‘

Setting Partial Display End

e |

Figure 30. Sequence for Setting Partial Display
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Set N-line Inversion Register

Sefs the inverted line number within range of 2 to 32 to improve the display quality by controlling the phase of
the internal LCD AC signal (M) by using the 2-byte instruction.

The 1% Instruction

RS RW DB7Y DBE& DB5 DB4 DB3 DB2 DB1 DEBO
0 0 0 1 0 0 1 1 ® ®
The 2™ Instruction

RS RW DBT DEBE& DBS DB4 DB3 DB2 DB1 DEO
0 0 ® * ® N4 N3 N2 N1 NO
N4 N3 N2 N1 NO Selected n-line inversion

0 0 0 0 0 0-line inversion (frame inversion)

0 0 0 0 1 2-line inversion

0 0 0 1 0 3-line inversion

0 0 0 1 1 4-line inversion

1 1 1 0 30-line inversion

1 1 1 1 0 31-line inversion

1 1 1 1 32-line inversion

Setting N-Line Inversion Start ‘

!

1% Instruction (Mode Setting) |

!

2" Instruction (N-Line Inversion Setting)

!

Setting N-Line Inversion End

Release N-line Inversion

Figure 31. Sequence for Setting Partial Display

Returns to the frame inversion condition from the n-line inversion condition.

RS RW

DB7

DEs& DBES

DE4

DB3 DB2 DB1 DEOD

1] 0

1

1 1

0

0 1 0 0

Reverse Display ON / OFF

Reverses the display status on LCD panel without rewriting the contents of the display data RAM.

RS RW DB7 DB6 DB5 DB4 DE3 DB2 DBE1 DEO
0 0 1 0 1 0 0 1 1 REV
REV RAM bit data =“1" RAM bit data = “0"
0 (normal) LCD pixel is illuminated LCD pixel is not illuminated
1 (reverse) LCD pixel is not illuminated LCD pixel is illuminated
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Entire Display ON / OFF

Forces the whole LCD points to be turmed on regardless of the contents of the display data RAM. At this time,
the contents of the display data RAM are held. This instruction has priority over the reverse Display ON / OFF

instruction.
RS RW DE7 DE6 DBS DB4 DB3 DB2 DB1 DBO
0 0 1 a 1 a 0 1 0 EON
EON RAM bit data = “1" RAM bit data = “0”
0 (Normal) LCD pixel is illuminated LCD pixel is not illuminated
1 (Entire) LCD pixel is illuminated LCD pixel is illuminated

Power Control

Selects one of eight power circuit functions by using 3-bit register. An external power supply and part of
internal power supply functions can be used simultaneously.

RS RW DBe7 DE& DBS DB4 DB3 DBZ DB1 DEO
0 1] 0 0 1 0 1 VC VR W

vC VR VF Status of internal power supply circuits
0 Internal voltage converter circuit is OFF
1 Internal voltage converter circuit is ON

] Internal voltage regulator circuit is OFF

1 Internal voltage regulator circuit is ON

0 Internal voltage follower circuit is OFF
Intermnal voltage follower circuit is ON

Select DC/DC Step-up

Selects one of 4 DC/DC step-up to reduce the power consumption by this instruction. It is very useful to realize
the partial display function.

RS RW DBT DB& DBS DBE4 DB3 DB2 DB1 DBO
0 0 0 1 1 0 0 1 DC1 DCo
DC1 DCo Selected DC-DC converter circuit
0 3 times boosting circuit

1 4 times boosting circuit

1 0 5 times boosting circuit

1 1 6 times boosting circuit

Regulator Resistor Select

Selects resistance ratio of the internal resistor used in the internal voltage regulator. See veltage regulator
section in power supply circuit. Refer fo the table 15.

RS RW DBE7 DE& DB5 DE4 DB3 DB2 DBE1 DEO
0 o 0 o 1 0 0 R2 R1 RO
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R2 R1 RO [Rb / Ra] ratio
0 0 Small
0 1
1 1 0
1 1 1 Large

Set Electronic Volume Register
Consists of 2-byte instruction. The 1% instruction sets Electronic Volume mode, the 2™ one updates the

contents of Electronic Volume register. After second instruction, Electronic Volume mode is released.

The 1# Instruction

RS RW DBT DB6 DBS DB4 DB3 DB2 DB1 DBO
0 0 1 0 0 0 0 0 0 1
The 2™ Instruction
RS RW DB7 DB& DB5 DB4 DB3 DB2 DB1 DBO
0 0 % * EVS EV4 EV3 EV2 EWV1 EVD
EV5 EV4 EV3 EV2 EWV1 EVO0 Reference voltage (o)
0 0 0 0 0 0 0
0 0 0 0 0 1 1
1 1 1 1 1 0 62
1 1 1 1 1 1 63
| Setting Electronic Volume Start |
| 1¥" Instruction for Mode Setting |
| 2" Instruction for Register Setting |
v
Setting Electronic Volume End
Figure 32. Sequence for Setting the Electronic Volume
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Select LCD Bias
Selects LCD Bias ratio of the voltage required for driving the LCD.

RS RW DBY [n]=] DBS DB4 DB3 DB2 DB1 DBO
0 0 0 1 0 1 0 B2 B1 BO
B2 B1 BO Selected LCD bias
0 0 1/4
0 0 1 15
0 1 0 116
0 1 1 7
1 0 0 178
1 0 1 179
1 1 0 1410
1 1 1 1111
SHL Select
COM output scanning direction is selected by this instruction which determines the LCD driver output status.
RS RW DBEY DBe DES DE4 DB3 DB2 DB1 DEO
0 0 1 1 0 0 SHL ® * *

SHL = 0. normal direction (COM0 — COM103)
SHL = 1: reverse direction (COM103 — COMO)

SHL Select
COM output scanning direction is selected by this instruction which determines the LCD driver output status.

RS RW DBET DB& DBS DE4 DE3 DB2 DE1 DEBEO
0] 0 1 1 0 0 SHL ® ® *

SHL = 0: normal direction (COM0 — COM103)
SHL = 1: reverse direction (COM103 — COMD)

ADC Select

Changes the relationship between RAM column address and segment driver. The direction of segment driver
output pins can be reversed by software. This makes IC layout flexible in LCD module assembly.

RS RW DBT DB& DBS DE4 DB3 DB2 DE1 DBO

1] 0 1 a 1 0 0 0 0 ADC

ADC = 0: normal direction (SEG0 — SEG159)
ADC = 1: reverse direction (SEG159 — SEGD)

Set Static Indicator State

Consists of two bytes instruction. The first byte instruction (set Static Indicator mode) enables the second byte
instruction {set Static Indicator register) to be valid. The first byte sets the Static Indicator ON / OFF. When it is
on, the second byte updates the contents of Static Indicator register without issuing any other instruction and
this Static Indicator state is released after setting the data of indicator register.

The 1% Instruction: Set Static Indicator Mode (ON / OFF)
RS RW DB7 DE& DBS DB4 DBE3 DB2 DE1 DBO

0 0 1 0 1 0 1 1 1] SM

SM = 0: static indicator OFF
SM = 1: static indicator ON
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The 2™ Instruction: Set Static Indicator Register

RS RW DBE7 DE& DBS DB4 DB3 DB2 DBE1 DEO
0 0 / ® b b / b 51 S0
51 50 Status of static indicator output
0 0 OFF
0 1 ON {about 0.5 second blinking)
1 0 ON (about 1 second blinking )
1 1 ON (always ON)
Oscillator ON Start
This instruction enables the built-in oscillator circuit.
RS RW DBE7 DE& DBS DB4 DB3 DB2 DB1 DEO
0 0 1 a 1 0 1 0 1 1

Reset

This instruction resets initial display line, column address, page address, and common output status select to
their initial status, but dose not affect the contents of display data RAM. This instruction cannot initialize the
LCD power supply that is initialized by the RESETE pin.

RS RW DBE7 DE& DBS DB4 DB3 DB2 DBE1 DEO
0 0 1 1 1 a 0 a 1 0
Power Save

The SEB0O719 enters the Power Save status to reduce the power consumption to the static power consumption
value and returns to the normal operation status by the following instructions.

Set Power Save Mode

RS RW DET DB& DBS DE4 DB3 DB2 DB1 DEO
1] 0 1 0 1 0 1 0 0 P
P = 0: standby mode
P = 1: sleep mode
Release Power Save Mode
RS RW DET DB& DBS DE4 DB3 DB2 DE1 DEO
1] 0 1 1 1 0 0 0 0 1
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Set Power Save Mode

l

Sleep Mode
Oscillator Circuits: OFF

Static Driver: Disable

LCD Power Supply Circuits: OFF
All COM / SEG Output Level: WSS

Censumption Current < 2A

/

Standby Mode
Oscillator Circuits: ON
Static Driver: Enable
LCD Power Supply Circuits: OFF
All COM / SEG Output Level: VS3
Consumption Current < 104

'

Release Power Save Mode

'

l

Release Sleep Mode

Release Standby Mode ]]

Figure 33. Power Save Routine

NOP
MNon-operation
RS RW DB7 DBEs& DBS DB4 DE3 DB2 DE1 DBEO
0 0 1 1 1 0 0 0 1 1
Test Instruction
This instruction is for testing IC. Please do not use it.
RS RW DB7 DBe DBS DB4 DBE3 DB2 DB1 DBO
0 0 1 1 1 1 * * * »
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Referential Instruction Setup Flow: Initializing with the Built-in Power Supply Circuits

User System Setup by External Pins

Start of Initialization I

Power ON (VDD-VSS) Keeping the RESETB Pin ="L"

Waiting for Stabilizing the Power

RESETE pin ="H"

User Application Setup by Internal Instructions
[Display Duty Select]
[ADC Select]

‘SHL Select
[COMO Register Select]

User LCD Power Setup by Internal Instructions

[Oscillator On]

[DC-DC Step-up Register Select]
[Regulator Resistor Select]
[Electronic Yolume Register Select]
[LCD Bias Register Select]

[Power Control]

h 4

Waiting for Stabilizing the LCD Power Levels

End of Initialization I
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Referential Instruction Setup Flow: Initializing without the Built-in Power Supply Circuits

User System Setup by External Pins

l

Start of Initialization

Power ON (VDD-VS8) Keeping the RESETB Pin = "L"

‘Waiting for Stahil

izing the Power

RESETE

Pin = "H"

Set Power Save

r

User Application Setup by Internal Instructions

[Display Duty Select]
[ADC Select]
[SHL Select]

[COM0O Reqgis

er Selact]

[Oscillat

User LCD Power setup by internal instructions

ar ON]

Requlator or Follower Register Select
[Power Control]

r

Feleaze Power Save

l

| Waiting for Stabilizing the LCD Power Levels

|

| End of Initialization '
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Referential Instruction Setup Flow: Data Displaying

End of Initialization

l

Display Data RAM Addressing by Instruction
[Initial Display Line]
[Set Page Address]
[Set Column Address]

Write Display Data by Instruction
[Display Data writg]

Turn Display OnfOff Instruction
[Display OMN/O

End of Data Display

Figure 36. Data Displaying
Referential Instruction Setup Flow: Power OFF

Optional Status I

Set Power Save by Instruction

|

Power Off (VDD-VSS)

End of Power Off '

Figure 37. Power OFF
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Referential Instruction Setup Flow: Partial Duty Changing

Start of Partial changing I

Set Display OFF by Internal Instruction
[Display ON { OFF]
|

¥

Set Standby Mode by Internal Instruction
[Power Save Mode]
[

L

Set Partial Duty by Internal Instructions
[Fartial Display Duty Ratio Select]
[Initial Display Ling Register]
[COMO Register Select]

l

User LCD Power Setup by Intemal Instructions
[DC-DC Step-up Register Select]
[Requlator Resistor Select]
[Electronic Volume Register Select]

[LCD Bias Register Select]

[Fower Control]

|

Waiting for Discharging the LCD Power Lavels

l

Release Power Save

Waiting for Stahilizing the LCD Power Levels

l

Write Display Data & Display ON by Internal Instruction
[Display Data Write]
[Display OM [ OFF]

l

End of Partial Changing i
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11, F$s%
VISR PS5
I
void check_busy(void)

{
uchar read data=0xff;
data bus=0xff;
LCD_RS=0;
LCD_RW=1; JAaiigts
LCD_CS1=0; I Alife
while((read_data& 0x80)==0x80)
{
LCD_E=1;
_nop_();

_nop_();
read data=data bus,

LCD_E=0;
}
LCD_E=0;
LCD_CS1=1; Iy %56e
}

I fix % B A7
void send_cmd(uchar cmd) small
{
check_busy();
LCD_RS=0;
LCD_RW=0; II'Ej fir
LCD_CS1=0; AL
data bus=cmd,;
LCD_E=1;
_nop_();
_nop_();
LCD_E=0;
_nop_();
_nop_();
LCD_Csi1=1; I 2K
}

15445 %) DDRAM
void send_dat(uchar dat) small

{

&

an)>
[y

check_busy();

LCD_RS=1;

LCD_RW=0; 115 54
LCD_CS1=0; I Alife
data bus=dat;

LCD_E=1;

_nop_();
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}

_hop_();

LCD_E=0;

_hop_();

_hop_();

LCD_CS1=1; I %56e

kLG
void lcd_initial(void) small

{

LCD_RES=1;

delay _nms(50);

send_cmd(OxE2);//Software Reset
send_cmd(0x57);//Set LCD Bias(1/11 bias)
send_cmd(0x66);//DC-DC step-up(5 1515 ¥ &)
send_cmd(OxA0);//Set Segment Re-map
send_cmd(0xC8);//Set COM output Scan Direction
send_cmd(0x27);//Set Internal Regulator Resistor Raio
send_cmd(0x81);//Set contrast Control Register
send_cmd(0x10);

send_cmd(0x48);//

send_cmd(0x61);//

send_cmd(0x40);//Set Display Start Line
send_cmd(0x00);//Set Page Address
send_cmd(0x44);//Set Higher column Address
send_cmd(0x04);//Set lower column Address
send_cmd(OxAF);//Set Display On
send_cmd(OxAB);//Oscillator ON start
send_cmd(0x2C);//Set Power Control Register
send_cmd(Ox2E);

send_cmd(0x2F);
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