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DEM 08172 SBH-PW-N

Product Specification

1.FUNCTIONS & FEATURES

[ ) LCD Type:

MODULE LCD TYPE BACKLIGHT LED
DEM 08172 SBH-PW-N | STN Blue Transmissive Negative Mode WHITE
) Viewing Direction : 6 O’clock
) Driving Scheme : 1/8 Duty Cycle, 1/4 Bias
) Power Supply Voltage 1 5.0V (typ.)
) Backlight Color : White, Lightguide
) VLCD Adjustable For Best Contrast 1 4.5V (typ.)
) Display contents : 8 X 1Characters (5 x 8 dots, Format: 208 Kinds )
) Internal Memory : CGROM (10,080 bits )
: CGRAM (64 x 8 bits )
: DDRAM (80 x 8 bits for Digits)
o CGROM : CGROM of the S6A0069
) INTERFACE : Easy Interface with a 4-bit or 8-bit MPU

2. MECHANICAL SPECIFICATIONS

) Module Size 184 x 44 x 10.5 mm (max.)
° Character Pitch :7.15x 10.75 mm
° Character Size :6.45 x 10.75 mm
° Character Font 15 x 8 dots
° Dot Size :1.25x 1.30 mm
[ ] Dot Pitch :1.30x1.35 mm
3. BLOCK DIAGRAM
DBO~DB7 « >
E | > LCD PANEL
R COM1~COMS8
R/W » LCD 1 x 8 Characters
RS » Controller A
VLCD 4 | SEG1~SEG40
VDD > LS| A
VSS » S6A0069
A —
K BACKLIGHT
\ersion:5 2



DEM 08172 SBH-PW-N Product Specification

4. EXTERNAL DIMENSIONS

10,5MAX
84 .
79+0,3
61+0.2 @,
I 7,15
| 2 @/Q. 56,5(A.A) 1,601 645
< s 1,3
%gf% | | ﬁi i 1,25
- Iy \ 17 [ ]
o J Y T Q L
o 2 ol L et R MR = |
S| 8 o] | BRI SRR | 5 QLW -
‘ B |~ L
CRh e ‘ — | = et H
B L= |+ o -
& pnpnnreepRRbR . 202 A I —
2,54%0.05 (s -
J
ol 1102 P2.54XU6-1=38,1£01 *
l
o 76%0.3 4
79%0,2
UNTOLERANCE IS %05
5. PIN ASSIGNMENT
Pin No. Symbol Function
1 Vss Ground
2 Vbb Power supply
3 Vicp Power Supply for LCD
4 RS Select Display Data ("H") or Instructions ("L")
5 R/W Read or Write Select Signal
6 E Read/Write Enable Signal
7 DBO
8 DB1
9 DB2
i) 322 Display Data Signal
12 DB5
13 DB6
14 DB7
15 LED-(K) . -
Place also refer to 6.1 PCB Drawing and description
16 LED-(A) g P
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6. PCB DRAWING AND DESCRIPTION
6.1 PCB Resistor Position Drawing

J4 JBﬂ EJI
H =
JS RG
Jb

DEMOGL /7
O L+ -1 14 O
AARAARARAAAARAAAA

Note: In application module, R1~R4=4.7 kQ , R5=75kQ

DESCRIPTION:
6-1-1.The polarity of the pin 15 and the pin 16:

symbol LED Polarity
symbol state e 92,34 15 Pin 16 Pin
J2,J4 Each solder-bridge Each open Each closed Anode Cathode
J3,J5 Each solder-bridge Each closed Each open Cathode Anode

Note: In application module, J3=J5=closed, J2=J4=0pen,
6-1-2. The metal-bezel is set on ground when the J1 is closed
Note: In application module, J1=closed
6-1-3.The LED resistor can be bridged when the J6 is closed
Note: In application module, J6=open

6-1-4.The R6 and R7 are the LED resistor.

Note: R6=0pen, R7=33Q
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DEM 08172 SBH-PW-N Product Specification

6.2 Example application

6-2-1. The LED resistor should be bridged as following.

I:I I:I R7
I:I I:I R6
(o]

6-2-2. The 15 pin is the anode and the 16 pin is the cathode as following.
J4 i i J2
J5 J3

6-2-3.The 15 pin is the cathode and the 16 pin is the anode as following.

[ ] [ ]

J4 J2

[ o—] s sz [

6-2-4. The metal-bezel is on ground as following.

[ m—

6.3 The Module No. DEMO08172 is printed on the PCB.

-

no

A
o

J4 JBﬂ BJI

% CLIN
Jo EEQE)
® = -
K

DEMOGL /2
O L+L-1 14 O
200AAAAAAAAARAAARA
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DEM 08172 SBH-PW-N Product Specification
7. MAXIMUM ABSOLUTE LIMIT

Item Symbol Standard value Unit
Power supply voltage (1) Vbb -0.3~+7.0 Vv
Power supply voltage (2) Vo Vpp-13.5 ~ Vpp+0.3 Vv
Input voltage Vin -0.3 ~ Vpp+0.3 \
Operating temperature Topr -20 ~ +70 °C
Storage temperature Tstg -25~+75 °C

*\/oltage greater than above may damage to the Circuit.

VDD >V1>V2>V3>V4>V5

8. INSTRUCTION DESCRIPTION

Outline

To overcome the speed difference between the internal clock of S6A0069 and the MPU clock, S6A0069 performs
internal operations by storing control information to IR or DR. The internal operation is determined according to the
signal from MPU, composed of read/write and data bus (refer to table 5.)

Instruction can be divided largely into four kinds:

(1) S6A0069 function set instructions (set display methods, set data length, etc.)

(2) Address set instructions to internal RAM.

(3) Data transfer instructions with internal RAM.

(4) Others.

The address of the internal RAM is automatically increased or decreased by 1.

*NOTE: During internal operation, busy flag (DB7) is read “1”. Busy flag check must be preceded by the next
instruction. When you make an MPU program with checking the busy flag (DB7), it must be necessary 1/2 fosc for
executing the next instruction by falling edge of the “E” signal after the busy flag (DB7) goes to “0”.

Contents
1) Clear display
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
Lo [ o [ o [ o | o ] o] o ] o | o | 1 |
Clear all the display data by writing “20H” (space code) to all DRAM address, and set the DRAM addresses to “00H” in
the AC (address counter). Return cursor to original status, namely, bring the cursor to the left edge on first line of the
display. Make entry mode increment (I/D="1").

2) Return home
RS RIW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
L o [ o [ o [ o] o f o o of 1 | X |

Return home is the cursor return home instruction. Set DRAM address to “00H” in the address counter. Return cursor to
its original site and return display to its original status, if shifted. Contents of DDRAM does not change.

\ersion:5 6



DEM 08172 SBH-PW-N Product Specification

3) Entry mode set
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
|l o | o | o | o | o | o | o | 1 | ub | SsH |

Set the moving direction of cursor and display.

I/D: increment/decrement of DDRAM address (cursor or blink).

When I/D="1", cursor/blink moves to right and DDRAM address is increased by 1.

When 1/D="0", cursor/blink moves to left and DDRAM address is increased by 1.

CGRAM operates the same as DDRAM, when reading from or writing to CGRAM.

SH: shift of entire display

When DDRAM is in read (CGRAM read/write) operation or SH="0", shift of entire display is not performed.

If SH="1" and in DDRAM write operation, shift of entire display is performed according to I/D value (I/D="1": shift left,
I/D="0": shift right).

4) Display ON/OFF control
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
L o [ o | o [ o] o o | s+ | Db | c | B |

Control display/cursor/blink ON/OFF 1-bit register.

D: Display ON/OFF control bit

When D="1", entire display is turned on.

When D="0’, display is turned off, but display data remains in DDRAM.

C: cursor or ON/OFF control bit
When C="1", cursor is turned on.
When C="0", cursor disappears in current display, but I/D register retains its data.

B: cursor blink ON/OFF control bit
When B="1", cursor blink is on, which performs alternately between all the “1” data and display characters at the cursor
position. When B="0", blink is off

5) Cursor or display shift
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
|l o | o | o | o | o | 1 | sc | RrRL | X | Xx |
without writing or reading the display data, Shifting right/left cursor position or display
This instruction is used to correct or search display data. (Refer to Table 4)
During 2-line mode display, cursor moves to the 2nd line after the 40th digit of the 1st line.
Note tat display shift is performed simultaneously in all the lines.
When displayed data is shifted repeatedly, each line shifts individually.
When display shift is performed, the contents of the address counter are not changed.

Table 4. shift patterns according to S/C and R/L bits

SIC R/L operation
0 0 Shift cursor to the left, AC is decreased by 1
0 1 | Shift cursor to the right, AC is decreased by 2
1 0 | Shift all the display to the left, cursor moves according to the display
1 1 | Shift all the display to the right, cursor moves according to the display
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6) Function set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
Lo | o [ o [ o | ¢ [bL [ N ] F [ X[ X |

DL.: Interface data length control bit

When DL="1", it means 8-bit bus mode with MPU.

When DL="0", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select 8-bit or 4-bit bus mode.
When 4- bit bus mode, it needs to transfer 4-bit data in two parts.

N: display line number control bit

When N="1", 2-line display mode is set.

When N="0", 1-line display mode is set.

F: display font type control bit
When F="0", 5 x 7 dots format display mode.
When F="1", 5 x 10 dots format display mode.

7) Set CGRAM address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| o | o | o | 1 | Acs5 | AC4 | AC3 | AC2 | AC1 | ACO |
Set CGRAM address to AC. This instruction makes CGRAM data available from MPU.

8) Set DDRAM address
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl  DBO
| o | o | 1 | Ace | Ac5 | Ac4 | AC3 | AC2 | AC1 | AcCO |

Set DDRAM address to AC. This instruction makes DDRAM data available from MPU. In 1-line display mode
(N=0,NW=0), DDRAM address is from “00H” to “4FH". In 2-line display mode (N=1,NW=0), DDRAM address in the
1st line is from “00H” to “27H”, and DDRAM address in the 2nd line is from “40H" to “67H".

9) Read busy flag & address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
| o | o | BF | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO |
This instruction shows whether S6A0069 is in internal operation or not. If the resultant BF is “High”, it means the
internal operation is in progress and your have to wait until BF to “low”. and then the next instruction can be performed.
In this instruction your can also read the value of the address counter can also be read.

10) Write data to RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl  DBO
| 1 | o | b7t | b6 | bps | b4 | D3 | D2 | D1 | DO |

Write binary 8-bit data to DRAM /CRAM/SEAGRAM. The selection of RAM from DRAM, CRAM or SEAGRAM, is
set by the previous address set instruction. DDRAM address set, CGRAM address set, SEAGRAM address set, RAM set
instruction can also determine the AC direction to RAM.

After write operation, the address is automatically increased/decreased by 1, according to the entry mode.

\ersion:5 8
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11) Read data from RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl  DBO
| 1 | 1 | b7 | b6 | b5 | D4 | D3 | D2 | D1 | DO |

Read binary 8-bit data from DDRAM/CRAM.

The selection of RAM is set by the previous address set instruction. If the address set instruction of RAM is not
performed before this instruction, the data that is read first is invalid, because the direction of AC is not determined. If
the RAM data is read several times without RAM address set instruction before read operation, the correct RAM data
from the second, but the first data would be incorrect, as there is not time to transfer RAM data. In case of DDRAM read
operation, cursor shift instruction plays the same role as DDRAM address set instruction; it also transfers RAM data to
the output data register.

After read operation the address counter is automatically increased/decreased by 1 according to the entry mode. After
CGRAM read operation, display shift may not be executed correctly.

* In case of RAM write operation, AC is increased/decreased by 1 like read operation. In this time, AC indicates the next
address position, but the previous data can only by the read instruction.
Table 5.instruction table

nstruct Instruction Code Description t!EXECl%Itlon_
nstruction 1 r TR/ [ DB [ DB [ DB | DB | DB | DB | DB | DB Instruction Code ime (fosc=
silw | 76 | 5| 4|3 |2]1]o0 270kHz)
Clear Write “20H” to DDRAM and set
- 0 0 0 0 0 0 0 0 0 1 DDRAM address to “00H” from 1.53ms
Display AC
Return Set DDRAM address to “00H”from
H 0 0 0 0 0 0 0 0 1 X AC and return cursor to its original 1.53ms
ome T
position if shifted.
Entry Mode Assign cursor moving direction and
set 0 0 0 0 0 0 0 ! VD | SH enable the shift of entire display. 39us
Display Set display (D), cursor(C), and
ON/OFF 0 0 0 0 0 0 1 D C B | blinking of cursor (B) on/off control 39us
Control bit.
cursor or Set cursor moving and display shift
Disolay shift 0 0 0 0 0 1 S/IC | R/IL X X | control bit, and the direction 39us
play without changing of DRAM data.
Set interface data length
. (DL:4-bit/8-bit), numbers of display
type (F:0...)
Set .
CGRAM 0 0 0 1 AC | AC | AC | AC | AC | AC | Set CGRAM address in address 39us
5 4 3 2 1 0 counter.
address
Set .
CGRAM 0 0 1 AC | AC | AC | AC | AC | AC | AC | Set DDRAM address in address 39us
6 5 4 3 2 1 0 counter.
address
Read bus Whether during internal operation
flag an dy 0 1 BE AC | AC | AC | AC | AC | AC | AC | ornotcan be known by reading BF. 0us
g 6 5 4 3 2 1 0 The contents of address counter can
address
also be read.
Write data Write data into internal RAM
to RAM 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DDRAM/CGRAM). 43us
Read data to Read data into internal RAM
RAM 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DDRAM/CGRAM). 43us

NOTE: when you make an MPU program with checking the busy flag (DB7), it must be necessary 1/2F osc for
executing the next instruction by the falling edge of the ‘E’ signal after the Busy Flay (DB7) goes to “0”

\ersion:5
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Product Specification

9. ELECTRICAL CHARACTERISTICS
9-1-1 DC Characteristics (Vdd =4.5V ~5.5V, Ta=-20~ +70°C)

Standard Value Test :
Item Symbol MIN 1 TYP | MAX Condition Unit
Operating Voltage Vop 4.5 5 55 | - \Y
Supply Current Iop 0.35 0.6 Vobp=5V,fosc=270kHz mA
Input Voltage (1) Vi -0.3 ” 6 | v
(except OSC1) \V/m 2.2 - Vop | =
Input Voltage (2) Viea 0.2 B I Y
(0SC1) V2 Vop-1.0 | -- Vpp | 0 e
Output Voltage (1) Vou 0.4 lou=1.2mA Y
(DBO to DB?) VOHl 2.4 -—- —— I0H=—0.205mA
Output Voltage (2) Voo | - I lom49uA v
(except DBO to DB7) Vou2 0.9Vop | - | ---- lon=-40uA
Vdcom | - --- 1
\oltage Drop V7: S — 1 lo=%+0.1 mA \Y
Input Leakage Current like -1 1 Vin=0V to Vob UA
Input Low Current I -50 -125 | -250 VIN=0V,VDD=5V (pull up) UA
Internal Clock Rf = 91k+2%
f 190 270 350 N kHz
(external Rf) osct (Vop=5V)
fosc 125 270 410 kHz
External Clock Duty 45 50 55 %
trotr 0.2 us
LCD Driving Voltage Vicp 3.0 4.5 13.0 Vop-Vs (1/5,1/4 Bias) \Y

\ersion:5
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9-1-2 BACKLIGHT DRAWING

White 3.2 3.4 18 ~ 25 (x2) 56mA
| /0
|
\ \
H °2%0,7+0.1
‘ AP 4,705 %
4 N | A ‘
o] : / / / i / ) A ¢ ]
2 ~ /" /REFLECTIVE AREA Al o
B / / 6/X195 o 5
/ / < in 7
67 Min. A 2,2x0.e
74

LED{pcsy

UNTOLERANCE IS £0.3
THE COLOR IS WHITE
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9-2 AC Characteristics (VDD = 4.5V ~5.5V, Ta=-20~ +70°C)

9-2-1 Write mode (writing data from MPU to module)

Characteristic Symbol Min Type | Max Unit Test PIN
E Cycle Time tc 500 ns E
E Rise Time tr 20 ns E
E Fall Time te 20 ns E
E Pulse width (High/Low) tw 230 ns E
R/W and RS Set-up Time tsu1 40 ns R/W,RS
R/W and RS Hold Time th1 10 ns R/W,RS
Data Set-up Time tsuz 80 ns DBO~DB7
Data Hold Time th2 10 ns DB0O~DB7
B X
L Thi L
t sul
RW Mu /Vu
t hil
Tu
Lt
e Vin S
E —i/ Mu \Au\i /| Mu
JE ~ JE sue
I t e
DR0- 057 VX Valio Dato KW
Tec
Version:5 12
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9-2-2 Read mode (reading data from module to MPU)

Characteristic Symbol Min Type Max Unit Test PIN
E Cycle Time tc 500 ns E
E Rise Time tr 20 ns E
E Fall Time tr 20 ns E
E Pulse width (High, Low) tw 230 ns E
R/W and RS Set-up Time tsu 40 ns R/W,RS
R/W and RS Hold Time ty 10 ns R/W,RS
Data Output Delay Time to 120 ns DBO~DB7
Data Hold Time toH2 5 ns DBO~DB7
m ><(\\AAT1 ><
Tn
‘t Su
~ Hi N Mn
RW /Y
t t h
Lo te
W i wi /
E 7| Mu \ﬁu\ A Mu
JE t b JC DH
[B0- D87 VX Volid Data  Ku
T
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10. CONTROL AND DISPLAY COMMAND

Execution time

Command |RS|R/W DB7 |DB6|DB5|DB4(DB3| DB2 | DB1 | DBO (fosc=270KHz) Remark
clear Write “20H” to DDRAM and set
Display L L L L L L L L L H 1.53ms DDRAM address to “00H” from AC
Return home | L L L L L L L L H 1.53ms Cursor move to first digit
I/D:set cursor move direction
/D H Increase
Ent q | Decrease
ok Sl ionatl NI IR BN VA IR VA O R RN 39us SH:Specifies shift of display
SH| H Display is shifted
L Display is not shifted
Display
D H Display on
L Display off
| Cursor
Display
onloff Llclcele|ce|lL|H]lD]|c|B 39us c —H Cursor on
control L Cursor off
Blinking
B H Blinking on
L Blinking off
H Display shift
Cursor ¢ L Cursor move
or L L L L L | H|SIC|RL]| - 39us - -
Display Shift R —H Right shift
L Left shift
DL H 8bits interface
L 4bits interface
function H 2 Iine dlsplay
N
Set L L L L | H|DLIN F 39us L 1 line display
E H 5 x 11 dots
L 5 x 8 dots
SELCGRAM | | | | | | W |acs|acalacs| Ac2 [ Act | Aco 3gus  |CCRAM datais sent and
address received after this setting
SetDDRAM | | | |y |acs|acs|acalacs| ac2 | Act | Aco 39us  |PPRAMdatais sent and
address received after this setting
BE H Busy
L Ready
Read busy Reads BF indicati
flag& L | H | BF |Ac6|AC5|AcC4|AC3| AC2 | AC1 | ACO Ous -Reads bF Indication
address internal operating is being
performed
-Reads address counter
contents
Write data Write data into DDRAM or
to RAM H| L |D7|D6|D5|D4|D3| D2 | D1 | DO 43us CGRAM
Read data Read data from DDRAM or
from RAM H| H |D7|D6|D5|D4|D3| D2 | D1 | DO 43us CGRAM

\ersion:5
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11. STANDARD CHARACTER PATTERN S6A0069

Upper(4bit)
" LLLL LLLH | LLHL | LLHH | LHLL | LHLH | LHHL | LHHH | HLLL | HLLH | HLHL | HLHH | HHLL | HHLH | HHHL | HHHH
(dbit)
CG RAM mm EEEE Ll
- - . an - w |-
H 2|5 = - 2| E=""a
LLLL @ i w m | ann Fumal IRSSSS) JESEEal IRSSRal IFCES - - ==
H H H - - .
. H - H
- - mms .. | mmmmm =
H -n - . HIT - -
H H - - H H - - s
LLLH () s Y H - - " rHH - =H | FERrr | s ==
H " | = H H 2 | Rmsun H .
. I H . . H HS . H
— waw | ) | | — - o
BE e | B | B | = H =l =
HH iR - H u | Eumnn
LLHL @ s | Bema® | s 2=""a H - =
. H « | = H . - anm
..... - Han H - -
aw | mmma. - —— - -
H H & | Eer | BB | BB | BEEE | BB | B | mee=n | BT | (e
..... . H H nm [ R "R | mmmas | "= - - =
LLHH (4) mEmEn "= | = | = "anm H HHE H sl el "
Cuinll ISR Hi LR - H - H H .
= ——n ann" | smm= ann" | mme= = - -
w oo | row | o | e w|m . .
H. H B | R | BB | B | | e H H - -
"= a"n |5 "a H an & | mEm B | mEuas H
LHLL 5) "= | Rmmms |5 = H = "=| = - =" H . ="
. H H Mammm | "we” | ] e | eemas H H - .
---------- - - 5
e H S | | BEE | B | BB | B | (e H - w0
LHLH a" | Ruan | = B mms | m = Cll B H
(6) -" 2|5 |5 5| Esss=|= = "= H |5 -
s == |= = == HaarH = - H -
H e anm - o B =" | mama
.....
w0 | romw | mwm -
"= - e | | eeeee | aE e ann | mmmn
LHHL @ "a" . mmn 2wl | e 2l | mmman = -
=" | = - H R H " | umue
- - - H Sl U ge—
an | mmmas - -
H - wemm | | eemes | semes .
LHHH - - H R memnl | mmmas | =" | "R | = H
®) . =|== = JRe== = - -
= = H HR - - -= ==
H . - -n "u H
=
.....
- - - - - -
- - H H an | mnman H -
HLLL o - e - == N 2l | = -
- H H H - - - H .
- - = = =" "a = -
-
HLLH e | BHHE H Hame i 1™ == . " m -
()] H . H " e Hamn| H H
- . H H H H - H -
- H - f— - H
.
- - wrl | O | R | T - L I | s - - I---
HLHL o) “ama" | " Sl ISl Rl ISl Rl BT H H T
" | = H H H
H H - . H . H
..... . - [T -
- - sAl: ===l . amums B | meses | =" | smm.
HLHH @ wmmmn | ™" H | | e =H | EErT H -
H . e " H 5
H H H H H
- a| mam | = - annn | Ruani
- "= EE e e e | e | memes | ams | | sam
HHLL ®) =" H s ms H H mmmnn | mm B Bl E|RE .| Eema=
- || mmmu H
" | e | Rman H - . .
HS Ll s e | BEEH | BB | B | (e - - -
HHLH | 0 [ | mmmae | === e = | =" =" " | w | wEe | smme
6 | | ] e—— ELmm —=11-
B R| mam | = wH | B | | e " - - .
- - - -
H w | e L | eRees | seEss - -
H . - H H - -
HHHL 7 . Hame- i lans-= . - = =
- H H H H
H - H H - - H
- - -
=== H - - 2| """= | ==
HHHH (8) - H mHHs| | (ecrr H 2] =
= -- IIIII --I = =
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12. LCM INITIALIZING BY INSTRUCTION

12-1 8-bit interface mode

| Power on

!

Wait for more than 30ms

after Vpp rises to 4.5v

Condition :fosc=270khz

¢ 0 1-line mode
N
Function set 2-line mode
RS|RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
0|0 0 0 1 1 N F X X 0 5 x 8 font
F
1 5 x 11 font
Wait for more than 39us
l 0 display off
D
Display on/off control 1 display on
RS|RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
0O 0 0 0 0 1 D C B 0 cursor off
C
l 1 cursor on
Wait for more than 39us 0 blink off
B
1 blink on
\4
Display clear
RS|RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
0|0 0 0 0 0 0 0 0 1
Wait for more than 1.53ms
0 decrement mode
I/D
1 increment mode
Entry mode set
RS|RW| DB7 |DB6|DB5| DB4 |DB3|DB2|DB1| DBO
0|0 0 0 0 0 0 1 [I/D| SH
0 entire shift off
SH
1 entire shift on

Initialization end
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DEM 08172 SBH-PW-N Product Specification

12-2 4-bit interface mode
| Power on

y
Wait for more than 30ms Condition :fosc=270khz

after Vpp rises to 4.5v

!

Function set
RS | RW |DB7|DB6 |DB5|DB4| DB3 |DB2| DB1 | DBO 0 1-line mode
0 0 0 0 1 0 X X X X § 1 2-line mode
0 0 0 0 1 0 X X X X 0 5 x 8 font
0 0 N F X X X X X X " 1 5 x 11 font

\ 4
Wait for more than 39us

v
Display on/off control 0 display off
D
RS |RW |DB7|DB6|DB5({DB4|DB3| DB2 | DB1 | DBO 1 display on
0 0 0 0 0 0 X X X X C 0 cursor off
0 0 1 D C B X X X X 1 cursor on
0 blink off
B
1 blink on
Wait for more than 39us
v
Display clear
RS ([RW|DB7| DB6 |DB5| DB4 |DB3| DB2 | DB1 | DBO
010 0 0 0 0 X X X X
010 0 0 0 1 X X X X
Wait for more than 1.53ms
\ 4
Entry mode set 0 decrement mode
I/ID
RS | RW |DB7|DB6|DB5| DB4 |DB3| DB2 | DB1| DBO 1 increment mode
0 0 0 0 0 0 X X X X SH 0 entire shift off
0 0 0 1 |I/D| SH X X X X 1 entire shift on
Initialization end
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13.

14,

LCD MODULES HANDLING PRECAUTIONS

Please remove the protection foil of polarizer before using.

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in
your mouth. If the substance come into contact with your skin or clothes promptly wash it off using
soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle
this polarize carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
Keep the modules in bags designed to prevent static electricity charging under low temperature /
normal humidity conditions (avoid high temperature / high humidity and low temperatures below
0°C). Whenever possible, the LCD modules should be stored in the same conditions in which they
were shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may
remain on the screen as ghost images and a slight contrast irregularity may also appear. Abnormal
operating status can be resumed to be normal condition by suspending use for some time. It should be
noted that this phenomena does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static
electricity, etc. exercise care to avoid holding the following sections when handling the modules:

- Exposed area of the printed circuit board.

- Terminal electrode selection.
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