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1. Scope
This manual defines general provisions as well as inspection standards for standard LCD module
supplied by Dalian Dongfu Color Display Co., Ltd.
If the event of unforeseen problem or unspecified items may occur, please contact the nearest
supplier or our company.

2. Warranty
If module is not stored or used as specified in this manual, it will be void the 12- month warranty.
3. Features
3-1. Features
Display mode: [ Transflective and positive type
STN LCD
Display color: [ Display dots: dark blue
Background: Yellow Green
Controller: S6A0075
Input data: 8-bit parallel data interfaced from a MPU
Multiplex ratio: 1/16 Duty
Viewing direction: 6 O’clock

CGROM Capacity: Character font 5X 8 dots:160 characters
CGRAM Capacity: Character font 5X 8 dots:8 characters

3-2. Mechanical features

Item Specifications Unit

Outline dimensions 98.0(W) X 60. 0(H) X 14. 5 Max.(T) mm

Viewing Area 78.0(W) X 25. 0(H) mm

Image Area 70.4(W) X 20. 8(H) mm

Character Size 2.95(W) X 4.75(H) mm

Distance between 3.55(W) X 5.35(H) mm
characters

Dot Size 0.55(W) X 0.55(H) mm

Dot Pitch 0.6(W) X 0.6(H) mm

Weight g

3-3. Absolute maximum ratings

Item Symbol Min. Max. Unit Note

Supply Logic Vvdd -0.3 7.0 \% 1),2)

Voltage LCD drive Vdd - VO Vdd-15.0 | vdd+0.3 \% 1),2)

Input voltage Vi - vdd \% 1),2)
Operating Temperature Top -10 60 C
Storage Temperature Tstg -20 70 C

Note
1) The modules may be destroyed if they are used beyond absolute maximum ratings. In ordinary
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operation, it is desirable to use them within recommended operation conditions. Using the modules
beyond these
2)  conditions may cause malfunction and poor reliability.
3) All voltage values are referenced to GND=0V.

3-4 Electrical characteristics
Item Symbol Condition Min. Typ. Max. Unit
Power | | ogic vdd 45 5.0 6.0
Voltage | | cp drive vdd-Vee — 5.0 —
Input ‘H’ Level Vih 0.7vdd — Vdd Vv
Voltage | ‘L’ Level Vil -0.3 — 0.55
Output | ‘H’ Level Voh -loh=1mA 0.75vdd — —
Voltage | ‘L’ Level Vol lol=1mA — — 0.2vdd
Internal Clock (external Rf) Fosc Rf=91k Q £2% 190 270 350 KHz
Power Consumption Idd — 1.2 1.4 mA
Note: All the dots are in the static state.
3-5 Electro-optical Characteristics
Item Symbol | Temp. Condition Min. Typ. Max. Unit | Note
LCD Driving Voltage . 3 3
Vop 25C $=0°,0=0 — 5.0 — \% 1,2,5
(Recommended Voltage)
. . -20°C — 1500 2000 Res
Rise Time tr
25C — 150 200 pon
Response C 3000 3500 se
Time 20 $=0",0=0" —— mS _
Decay d Tim
Time 25°C — 200 250 e
o . Vertical -35 — 35
Viewing Angle A 25°C X deg. 1,45
Horizontal -30 — 30
Contrast Ratio K 25C |&=0° ,6=0°| 2.0 5.0 — — |15,6
Note: <1> Definition of ¢ and 0 <2> Contrast ratio higher than 2(k=2)
can obtained in this voltage range.
[Vertical]
6=0° =0

o2

~ o1
6=180° $=-90° 7 >
\
\\
\\
6=270° 0=90°

S
\\
[Horizontal]

N

0=0°9=+90°
[Bottom ]
Note: <3> Definition of response time wave form
Positive Display Negative Display
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I

LI [
Y T

Non-select Select Non-select Non-select Select Non-select
NS e
2 A @l I8
(0] » a | —| > e
5 S sl =
2\ L sl i
& f bt T f
— Tr F —7d |=—Time —! Tr =— —— Td FTime
Note: <4>Definition of viewing angle Note: <5> Optical measuring system
(A D) AD=|D1-D2] temperature regulated chamber
K light source
. O
g K>2 30°
g Detector
3
?1 P2
View: . Measuring equipment: DMS
rewing angie (Made in AUTRONIC)
Note: <6> Definition of contrast ratio (K)
Positive Display Negative Display
B2 is curve of non-select dol's brightness % |B2 s curve of non-select dot’s brightness
B2 n| Bl
0
B2 q Bl
K= + K=—=
Bl < B2
B1 2 B2
2
M

Brightness(x)

BI is curve of select dol's brightness Bl is curve of select dol’s brightness

Drive voltage Drive voltage

Brightness of non-selected dot (B2)
Brightness of selected dot (B1)

Contrast ratio (K) =

3-6 Electro-optical Characteristics of Backlight

Item Symbol | Min. Type Max. Unit Condition
Forward Voltage Vi 5.0 V [f=20X4mA
Reverse Current If 200 UA Vr=8V
Luminance Lv 25 35 Cd/m? | If=20X4mA
Operating Topr -30~+70 C

temperature range

storage Tstg -30~+80 C

temperature range
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4.
4-1. 1/O Connection

/O Terminal

Pin No.

Symbol

Function

Vss

Signal ground (GND)

Vvdd

Power supply voltage (+5V)

Vee

Power supply for driving LCD ( variable)

RS

Input terminal, interfaced with MPU
Selects registers
RS=0, Instruction register (for write)
Busy flag: address counter ( for read)
RS=1, Data register (for write and read)

R/W

Input terminal, interfaced with MPU
Selects read or write
R/W=1 Read ; R/W=0 Write

Input terminal, interfaced with MPU
The enable signal.

7~10

DB0O~DB3

When 8-bit bus mode, used as low order bi-directional data
bus. During 4-bit bus mode or serial mode, open these pins.

11~14

DB4~DB7

When 8-bit bus mode, used as high order bi-directional data
bus. In case of 4-bit bus mode, used as both high and

low order. DB7 used for busy flag output.

During serial mode, open these pins.

4-2 Signal timing diagram
Interface with 8-bit MPU

If 8-bit MPU is used, S6A0075 can connect directly with that. In this case, port E, RS, R/W and DBO - DB7
need to interface each other. Example of timing sequence is shown below.

R3S

R !

A

=_J/ N S S

A

ntemal Signal ! m=mal Speration 1|||I !
ki
De7 :< Data 'r|: {zu 5;.-1&‘ JH'EJ:;- ‘1,L "I.LEJ=',|' ! Dala ::{
Irziruction Busy Flag Busy Flag Busy Flag nziruction

Check Check Check

Example of 8-bit Bus Mode Timing Sequence
Interface with 4-bit MPU

If 4-bit MPU is used, S6A0075 can connect directly with this. In this case, port E, RS, R/W and DB4 - DB7

need

to interface each other. The transfer is performed by two times. Example of timing sequence is shown below.

R / Y
AV AVAN AW AWA N AW
Internal Signal g mi=mal Cperation \ ‘ll"_

OBT

A ) A

Susy Flag Check

risiruction Busy Flag Check Instnaction
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Example of 4-bit Bus Mode Timing Sequence

Continucus Write Oparation

SCLK | ','.'al'.l | | | | | | Walt

D S S

|
x!—ilz‘lE]d.e:{ 1'st Byt *Zﬂd Sy

I'st Byl= *zrd Byie

S0
Instruction 1 Instruction2 Instruction
Instruction 1 Instruction2 netruction
Execution Time | Execution Time . | Executicn Tims
|

Continucws Read Operation

SCLK ” walt | Walt | | Walt
S0 o
=on W Dem W Tea \{ L T —
B } ! f ==z A Bz B
Instrucilon Instrucilonz Instruction?
Executlon Time | Executlon Time . Execution Time o
1

Timing Diagram of Serial Data Transfer

Sarial Write Oparation
CS (Input) Y

SCLF (Inpat)

SID (INput)

Synchronizing | Lower Craty Uppear
=it Sarimg
1°ET Syne
= Syte

Seral Resd Operaton
CS (Input) Y

SCLF (Inpat)

SID (IMput)

SCD (Cutput)

Siaring Dyae

|
Symcnronizing)|
Sat Saring

Timing Diagram of Continuous Data Transfer

AC CHARACTERISTICS (VDD =4.5to 5.5V, Ta = -30 to +85°C)
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AC Characteristics

Made ltem Symbol Min Typ Max Unit
E cycle time i 500 - -
E risefall tims i, t - - 20
(1) Write mode E pulsa width (high, low) ey 230 - -
(refer to Figure 15) AW and RS selup time tzul 40 - - ns
RAW and RS hald time th1 10 - -
Data sewp tima tsw2 50 - -
Data hold time th2 10 - -
E cycle time i 500 - -
E rise/fall time T, - - 20
E pulse width (high, low) e 230 - -
(2) Read made RAW and RS setup time tsu 40 - - ns
(refer to Figure 18) "o/ and RS hold fime th 10 - -
Data output delay time iz - - 160
Cats hold time oy 5 - -
Senal clock cycle time i 0.5 - 20 us
Serial clock risefall ime T, - - 50
Serial clock width (high, low) e 200 - -
(3] Serial interface | Chip select setup time tzu 50 - -
mode Chip select hold time th: 20 - -
{refer to Figure 17) | Serial input data setup time tsw2 100 - - n=
Serial input data hold time th2 100 - -
Senal output data delay time tn - - 150
Senal output data hold time toy 5 - -
Maode Item Symbaol Min Typ Max Unit
E cycle time tz, 1000 - -
E rise / fall time T, R - - 25
. E pulse width (high, low) tw 450 - -
(4) Write Tnl}d? R and RS setup time tsul G0 - - ns
(refer to Fig-18)
RAW and RS hold time th1 20 - -
Data selup time tsul 185 - -
Data hold time th2 10 - -
E cycle time o 1000 - -
E risefall ime i, t - - 25
E pulses width {(high. low) i 450 - -
(3) Read mads RAW and RS setup time tsu 50 - - ns
(refer ta Figure 18) I v and RS hoid time th 20 - -
Data output delay time L - - 3860
Data hold time toy ] - -
Senal clock cycle time fc 1 - 20 us
Seral clock riseifall time it - - 50
Serial clock width (high, low) w <00 - -
(&) Serial interface | Chip select setup time tzu S0 - -
mode Chip select hold time th1 2D - -
{refer to Figure 17) | Senal input data setup tims tsul 200 - - s
Senial input data hold time th2 200 - -
Senal output data delay time iz - - 3580
Senal output data hold time oy ] - -
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o & Vi %
RS )F Vi :(
o Rt PN
R 3 Vi ,fllr'v'lu
-+ o PRI
1 e —
L= VIRTY:
E —fl Wit WLt I’: F WiLt
otz |0 ThE
fr —] l— - | il
- VIR i . L PG
DB0 - DET 'v'IL1}I Valid Data :R’{-._.-L.
- ic -
Write Mode

RAW ¥ Ve Wikt
: tw ’ s
—| [— 1
= L WIH !
= ;el ViLs WLt 55 F VLt
— -+ 1o -
D80 - D87 Ve & ValdData  Kyon
- 1": .
Read Mode

4-3 Power Supply Diagram

LCD MODULE
+5V O———Vdd

GND O©——— Vss

Power supply(0.5v) O———— yee

Descriptions for hardware and software

4-5-1 The internal structure of a module
9 /27
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A module consists of LCD panel, controller, segment driver(s), and bias generator circuit.

The EDM2004-01 is a character dot matrix module of 5x7 dots with cursor line, four lines, 20x4
characters.

The suitable segment driver(s) is used together with controller. It receives oscillation, alternated signal,
data and shift/latch clock, to drive segment to display. Controller receives instructions and data from
MPU to control the operation of module. Under the control of controller, MPU is interfaced with E, R/W,
and RS by 8-bit or 4-bit data bus line DBO to DB7, which are in the coordination in accordance with
specified timing. So, by receiving the instructions and data from data bus lines, the controller finds the
character codes in CGROM which are then to be put into DDRAM, and display characters in the
specified positions on the LCD panel corresponding to the addresses in DDRAM. It can also realize the
characters displaying, blinking, and shifting and other results by the instructions of MPU.

The controller is composed of Instruction Register (IR), Data Register (DR), Busy Flag (BF), Address
Counter (AC), DDRAM, CGROM, CGRAM and Timing Generator Circuit.

FUNCTION DESCRIPTION

SYSTEM INTERFACE

This chip has all three kinds interface type with MPU: serial, 4-bit bus and 8-bit bus. Serial and bus
(4-bit/8-bit) is selected by IM input, and 4-bit bus and 8-bit bus is selected by DL bit in the instruction
register. During read or

write operation, two 8-bit registers are used. one is data register (DR), the other is instruction register
(IR). The data register (DR) is used as temporary data storage place for being written into or read from
DDRAM/CGRAM/SEGRAM, target RAM is selected by RAM address setting instruction. Each internal
operation ,reading from or writing into RAM, is done automatically. So to speak, after MPU reads DR
data, the data in the

next DDRAM/CGRAM/SEGRAM address is transferred into DR automatically. Also after MPU writes
data to DR, the data in DR is transferred into DDRAM/CGRAM/SEGRAM automatically. The Instruction
register (IR) is used

only to store instruction code transferred from MPU. MPU cannot use it to read instruction data. To select
register, use RS/CS input pin in 4-bit/8-bit bus mode (IM = "High") or RS bit in serial mode (IM = "Low").
BUSY FLAG (BF)

RS R Cperation
0 0 Instruction write operation (MPL writes Instruction code into IR)
1 Read busy flag {DBT) and address counter (DBD - DB&)
0 Diata write operation (MPLU writes data into OR)
1 Ciata read operation (MPU reads data from DR}

When BF = "High", it indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read, when RS = Low and R/W = High (Read Instruction
Operation),through DB7. Before executing the next instruction, be sure that BF is not high.

DISPLAY DATA RAM (DDRAM)DDRAM stores display data of maximum 80 x 8 bits (80 characters).
DDRAM address is set in the address counter (AC) as a hexadecimal number.

10 /27
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MsE LSB
| ACA | ACS | AC4 | AC2 |.-’-‘-CE | AC |.qc-: |

DDRAM Address
Display of 5-Dot Font Width Character
5-dot 4-line Display
In case of 4-line display with 5-dot font, the address range of DDARM is 00H-13H, 20H-33H, 40H -53H,
60H-73H

2 3 4 5 6 7T B 5 10 11 12 13 14 15 16 17 18 19 20 = Display Position
EEE}L+3:|31|32|33|3-|3=|35|3*|35|3C|ca|cn|uc|un|c |3F|1E|11|12|13|*—-DDﬁAhﬂFﬂde55
§§~,‘ j”l“l”l“l*l 5| 28] 27] 28] 22]24]2 |2‘3|2':'| jF|3'3|3‘|32|33|
comiy [as]as 53|
ggt'“ 5!]|51|52|53|5-|5'=|SEl5"|53|5C|EA|E:~|EC|ED|E |5F|"E|"1|_2|_3|
==a1 =500
SEATOTS
2 3 4 5 6 7T B 5 10 11 12 13 14 15 16 17 18 19 20
ggE}L+j1|32|33|3-|3=|35|3*|35|39|0A|c:|:c|un|c |CF|1E|11|1¢|13|33|
 ESESEEBEEEEEESECHEEE
CDM 7| 48[ 42[4a]4s]4c|4n4]4F]
ggt'“ 51|52|53|5..|5-=|55|5"|55|59|-:.a\|5:.|5::|5|:||e [&F] |:|"1|"’|-3|5:||
[Afer St Lef)
2 3 4 5 6 7T B 5 10 11 12 13 14 15 16 17 18 19 20
EEE}L+13|33|31|32|33|3-|3=|jﬁl3’|3E|JB|EA|E:|3C|ED|E |3F|1c|11|12|
o 33|j:'|”|j2|j3|~~| 5| 28] 27| 22] 23] 24 2= [ 2c] 20 ] 2=] 2r[ 30 [ 31 [ 32
gg:::ﬁ 7| 48] 4z[2a]as]ac|an]a= 51| 52|
ggt'“ _3|5!]|51|52|53|5-|5'=|SE|5"|SE|59|EA|E:~|EC|ED| =[sF[7o[71]72]
{Afier Shift Right)

4-line x 20ch. Display (5-dot Font Width)
TIMING GENERATION CIRCUIT
Timing generation circuit generates clock signals for the internal operations.
ADDRESS COUNTER (AC)
Address Counter(AC) stores DDRAM/CGRAM/SEGRAM address, transferred from IR. After writing into
(reading from) DDRAM/CGRAM/SEGRAM, AC is automatically increased (decreased) by 1. When RS =
"Low" and R/W ="High", AC can be read through DB0-DB6
CURSOR/BLINK CONTROL CIRCUIT
It controls cursor/blink ON/OFF and black/white inversion at cursor position.
LCD DRIVER CIRCUIT
LCD Diriver circuit has 34 common and 100 segment signals for LCD driving. Data from
SEGRAM/CGRAM/CGROM is transferred to 100-bit segment latch serially, and then it is stored to 100-bit
shift latch. When each com is selected by 34-bit common register, segment data also output through segment
driver from 100-bit segment latch. In case of 1-line display mode, COM0-COM17 have 1/17 duty, and in 2-line
or 4-line mode, COM0-COM33 have 1/33 duty ratio.

CGROM (CHARACTER GENERATOR ROM)

CGROM has 5 x 8 dots 240 Character Pattern
11 /27
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CGRAM (CHARACTER GENERATOR RAM)
CGRAM has up to 5 x 8 dots 8 characters. By writing font data to CGRAM, user defined character can be
used(refer to Table 4).

4 x 8 dots Character Pattern

Relationship between Character Code(DDRAM) and Character Pattern(CGRAM)

Character Code (DDRAM data) CGRAM Addraas CGRAM Data Pattern
D7y DE D5 D4 D3 D2 D1 DO|AS A4 A3 |AZ A1 AD|PT P& PS P4 P3 P2 P1 PO Humber
¢ o0 00 x»x 0 O 0|0 O Q|0 O OBPBO x O 1 1 1 0O Pattern 1

o o1 i 0 0 o0 1

o 1 0 i o 0o o 1

o 1 1 i 1 1 1 1

i 0 0 i 0 0 o 1

i o 1 i o 0o o 1

i 1 0 i 0 0 o0 1

i 1 1 g 0 0 o @
g o092 x 1 1 1|1 1 1|2 0 oB1B0 x 1 0 0 O 1 Pattemn 8

o o1 i 0 0 o0 1

o 1 0 i o 0o o 1

o 1 1 i 1 1 1 1

i 0 0 i o 0o o0 1

i o 1 i o 0o o 1

i 1 0 i 0 0 o0 1

i 1 1 g 0 0 o @

INSTRUCTION DESCRIPTION

OUTLINE

To overcome the speed difference between internal clock of S6A0075 and MPU clock, S6A0075
performs internal operation 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 6/10)
Instruction can be divided largely four kinds,

+ S6A0075 function set instructions (set display methods, set data length, etc.)

+ Address set instructions to internal RAM

+ Data transfer instructions with internal RAM

+ Others.

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

When IE = "High", S6A0075 is operated according to instruction set 1

and when IE = "Low", S6A0075 is operated according to instruction set 2 .

NOTE: During internal operation, busy flag (DB7) is read high. Busy flag check must precede the next
instruction. When an MPU program with Busy Flag (DB7) checking is made, 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”.

12 127
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INSTRUCTION DESCRIPTION 1 (IE = "HIGH")
Instruction Set 1

Instruction Code Executi
Instruction | RE Description en TIH‘I_E
RS | R\W | DBT|DBS | DBS|DB4|DE3|DBEZ|DB1|DED (fose =
270kHz)
Clear Wite "20H" o DDRAM. and
display ¥ 10 ] ] ] ] ] ] ] 0 1 | set DDRAM address o "00H" 1.53ms
from AC.
Set DDRAM address o "00H"
Fraturm fr{:-r"_' AC an{_:l_re-t._Jr"u cursor toits
home 0 o o o i i i i i 1 ¥ | onginal position if shifted. The | 1.53ms
contents of DDRAM are not
changad.
- Set power down mode bit.
Fower T -
dowm tlololo|o|lo|o|o|o]|+|pp|ER= 1powerdownmodsset) .o
mode PO="0 power down mode
disable
Assign cursor moving direction.
1D = "1": increment,
D = "0": decrement and
display shift enable
bit.
0 o o o i 0 0 0 1 | 5 | 5="1" maks display shift of
Entry the enabled lines by
mode set the D54 s
C:51 bits in the shift enable
nsiruction.
5 ="0" display shift disable
Segment bi-direction function.
0 0 0 0 ] ] ] 1 1 | 80| BID ="0": Seg1 — Segs0,
BID ="1": Segll — Segl.
Set display/cursorolink on/off
D ="1" display on.
Display D = "0": display off,
ONIOFF 0 o o o ] 1] 1] 1 D c E | ©="1" cursar on, s
Control C ="0": cursor off,
B ="1" blink on,
B ="0". blink off.
13 /27
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Instruction Code Executi

Instruction | RE Description on TIH'I_E
RS |RW|DB7|DB&|DBES|DBEB4|DBE3 | DBZ | DE1|DEO (fosc =

270kHz)

Assign font width, black/white
imverting of cursor, and 4-line
display mode control bit.

W ="1": B-dot font width

W = "0": S-dot font width

Extended PP o
funetion tlololo|olo] o 1 |Fw|emw| | BT backuhizineringef | 0
et cursar enable, - _
B = "0": blackiwhite inverting of
cursor disable
W ="1" 4-Ine dsplay mode,
W ="0" 1-fne or 2-line display
mode.
Cursor or dsplay shift.
Cursor or SIC ="1": display shift,
Display 0 o o o 0 0 1 [SC|{RL| = ¥ | S/C =" cursor shift, JBus
Shift RiL = "17: shift @ right,
RiL ="0": shift to left.
{when DH ="1")
Determine the Ene for display shift.
D51 ="1/0": 1st line display sht
enablefdisable
= o|lo|o| ool 1 |ose|oss|ose|os| D527 10 Indline disglay sh®t | o0 o

Enable enable/disable

D53 ="1/0": 3rd line disp'ay sht
enable/disable

D54 ="1/0": £th fne display shift
enableidisable.

(when DH ="07)

Determine the line for honzontal
smooth scroll.

H51="1/0": 1st line dot scroll
enable/disable

=ere ] i i 0 0 1 |H54 [HS3 | HE2 | HET | HS2 =110 2nd line dot seroll 20us

enabis .
enable/disable
HS53 ="1/0": 3rd line dot seroll
enable/disable
HS54 ="1/0": 4th fne dot scroll
enableidisable.

NOTES:

1. When an MPU program with busy flag (DB7) checking is made, 1/2 fosc (is necessary) for executing the next instruction
by the "E" signal after the busy flag (DB7) goes to "Low"
2."X": Don’t care

Display Clear
RS RN DB7 DBd DBS D4 LB3 DB2 DB1 DBO
| o | o [ o [ o [ o [ o [ o | o | o [ 1 |

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address to
"00H" into AC (address counter). Return cursor to the original status, namely, bring the cursor to the left edge
on first line of the display. Make entry mode increment (I/D = "1").

Return Home: (RE =0)

RS RIW DET DBE DBS D24 DB2 DE2 D&1 DBO
e | o J o ] o [ o e | o o« [ x|
14 /27
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Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address counter.
Return cursor to its original site and return display to its original status, if shifted. Contents of DDRAM does
not change.

Power Down Mode Set: (RE =1)
RS RAW DET OBE DBS DB4 DB3 DB2 DB1 DBD
L+ [ o | o | o | o | e | o | o | « | = |

Power down mode enable bit set instruction. When PD = "High", it makes S6A0075 suppress current
consumption except the current needed for data storage by executing next three functions.

¢ Make the output value of all the COM/SEG ports VDD

o Make the COM/SEG output value of extension driver VDD by setting D output to "High" and M output to
"Low"

» Disable voltage converter to remove the current through the divide resistor of power supply.

You can use this instruction as power sleep mode.

When PD = "Low", power down mode becomes disabled.

Entry Mode Set

(RE=0)
RS RN DE7 DBE DB5 DE4 DB3 DE2 DBt DBO
[ o | o | o | o [ o | o 0 1 D 5

Set the moving direction of cursor and display.
I/D: Increment/decrement of DDRAM address (cursor or blink)
When I/D = "High", cursor/blink moves to right and DDRAM address is increased by 1.
When I/D = "Low", cursor/blink moves to left and DDRAM address is decreased by 1.
- CGRAM/SEGRAM operates the same as DDRAM, when read from or write to CGRAM/SEGRAM.
When S = "High", after DDRAM write, the display of enabled line by DS1 - DS4 bits in the shift enable
instruction is shifted to the right (I/D = "0") or to the left (I/D ="1"). But it will seem as if the cursor does not
move. When S = "Low", or DDRAM read, or CGRAM/SEGRAM read/write operation, shift of display like this
function is not performed.
(RE=1)
RS RN DB7 DBa DBS DB4 LB3 ocB2 DB1 CBO
[ o | o [ o [ o | o [ o [ o | 1+ ] «+ | eo

Set the data shift direction of segment in the application set.

BID: Data shift direction of segment.

When BID = "Low", segment data shift direction is set to normal order from SEG1 to SEG100.

When BID = "High", segment data shift direction is set to reverse from SEG100 to SEG1.

By using this instruction, you can raise the efficiency of application board area.

- The BID setting instruction is recommended to be set at the same time level of function set instruction.
- DB1 bit must be set to "1".

Display ON / OFF Control (RE =0)

RS RAW DET oBE DBS D24 DBE3 DEZ D81 DBO
[ o [ o | o [ o | o | o | 1+ | o | e | &
Control display/cursor/blink ON/OFF 1 bit register.
D: Display ON/OFF control bit
When D = "High", entire display is turned on.

When D = "Low", display is turned off, but display data is remained in DDRAM.
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C: Cursor ON/OFF control bit

When C = "High", cursor is turned on.

When C = "Low", cursor is disappeared in current display, but I/D register remains its data.

B: Cursor Blink ON/OFF control bit

When B = "High", cursor blink is on, that performs alternate between all the high data and display

character at the cursor position. If fosc has 270kHz frequency, blinking has 370 ms interval. When B = "Low",
blink is off.

Extended Function Set (RE = 1)

RS RN oB7 DBa DBS DB4 DB3 DB2 DB1 CBO

o | o [ o [ o | o [ o | 1 [ ew [ ew | ww |

FW: Font Width control

When FW = "High", display character font width is assigned to 6-dot and execution time becomes 6/5 times
than that of 5-dot font width.

The user font, specified in CGRAM, is displayed into 6-dot font width, bit-5 to bit-0, including the left most
space bit of CGRAM.

When FW = "Low", 5-dot font width is set.

B/W: Black/White Inversion enable bit

When B/W = "High", black/white inversion at the cursor position is set. In this case C/B bit of display ON/OFF
control instruction becomes don't care condition. If fosc has frequency of 270kHz, inversion has 370 ms
intervals.

NW: 4 Line mode enable bit

When NW = "High", 4 line display mode is set. In this case N bit of function set instruction becomes don't care

condition.
-bit B-bit
—
f CEROM CERAM
“| Characte . Characte "
3 Font 2t Foos B-hit
R (B-dot)
CEROM CERAM
6-dot Font Width CGROM/CGRAM
Cursor or Display Shift (RE =0)
RS R DBT DB DBS D34 DB3 DB2 081 DBD
[ o | o | o | o [ o | 1+ | sc [ R [ x | x |

Shift right/left cursor position or display, without writing or reading of display data, this instruction is use to
correct or search display data (refer to Table 7). During 2-line mode display, cursor moves to the 2nd line after
40th digit of 1st line. When 4-line mode, cursor moves to the next line, only after every 20th digit of the current
line. Note
that display shift is performed simultaneously in all the line enabled by DS1-DS4 in the shift enable instruction.
When displayed data is shifted repeatedly, each line shifted individually. When display shift is performed, the
contents of address counter are changed. During low power consumption mode, display shift may not be
performed normally.

Shift Patterns According to S/C and R/L Bits
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SIC RIL Operation
a a Shift cursor o the left, address counter is decreased by 1
a 1 Shift cursor to the right, address counter is increased by 1
1 a Shift all the display to the left, cursor moves according io the display
1 1 Shift all the display to the right, cursor moves according to the display

Shift/Scroll Enable (RE = 1)
(DH =0)

RS RAW DE7 086 DBS D34 DB3 DE2 051 DBO
[ o | o |J o | o | o 1 HS4 HZ3 H52 HS1

HS: Horizontal scroll per line enable

This instruction makes valid dot shift by a display line unit. HS1, HS2, HS3 and HS4 indicate each line to be
dot scrolled, and each scroll is performed individually in each line. If you want to scroll the line in 1-line display
mode or the 1st line in 2-line display mode, set HS1 and HS2 to "High". If the 2nd line scroll is needed in 2-line
mode, set HS3 and HS4 to "High".

(DH =1)
RS RW  DB7  DBE  DBS D4  DB2  DB2 DB DEO
[ o | o | o [ o [ o [ + | os4 | psa | os2 | ps1 |

DS: Display shift per line enable this instruction selects shifting line to be shifted according to each line mode
in display shift right/left instruction. DS1, DS2, DS3 and DS4 indicate each line to be shifted, and each shift is
performed individually in each line.

If you set DS1 and DS2 to "High" (enable) in 2 line mode, only the 1st line is shifted and the 2nd line is not
shifted. When only DS1 = "High", only the half of the 1st line is shifted. If all the DS bits (DS1 to DS4) are set
to "Low" (disable), no display is shifted.

Relationship between DS and COM signal

Enable Bit Enabled Common Signals Description
Dwring Shift
HS1/D51 COM1 - COMB
H52/D52 COM2 - COM18 The par of display line that comesponds o enabled
H53/D53 COMIT - COM24 common signal can be shifted.
HZ54/D54 COM25 - COM322

Function Set

(RE=0)
RS RIW DE7 DS6 DBS D34 DB2 DE2 D81 CBO
[ ¢ | o | o | o | 1 DL N RE(D) DH REV

DL: Interface data length control bit

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

When DL = "Low", 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 by two times.

N: Display line number control bit

It is variable only when NW bit of extended function set instruction is low.

When N = "Low", it means 1-line display mode.
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When N = "High", 2-line display mode is set.
When NW = "High", N bit is invalid, it means 4-line mode independent of N bit.

RE: Extended function registers enable bit
At this instruction, RE must be "Low".

DH: Display shift enable selection bit.
When DH = "High", display shift per line becomes enable.
When DH = "Low", smooth dot scroll becomes enable.
This bit can be accessed only when IE pin input is "High".

REV: Reverse enable bit
When REV = "High", all the display data are reversed. Namely, all the white dots become black and
black dots become white.
When REV = "Low", the display mode set normal display.

(RE=1)

= RAW DET DBE DES D24 DB3 DE2 o5t DED
[ o | o [ o [ o | ¢+ [ oo [ w [eem] e | o |

DL: Interface data length control bit

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

When DL = "Low", 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 by two times.

N: Display line number control bit

It is variable only when NW bit of extended function set instruction is Low.

When N = "Low", it means 1-line display mode.

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

When NW = "High", N bit is invalid, it means 4-line mode independent of N bit.

RE: Extended function registers enable bit

When RE = "High", extended function set registers, SEGRAM address set registers, BID bit, HS/DS bits of
shift/scroll enable instruction and BE bits of function set register can be accessed.

BE: CGRAM/SEGRAM data blink enable bit

If BE is "High", It makes user font of CGRAM and segment of SEGRAM blink. The quantity of blink is assigned
the highest 2 bit of CGRAM/SEGRAM.

Set CGRAM Address (RE = 0)
RS RIW DET Ds6 DBS D=4 DB3 DB2 051 DBO
[ o | o | o [ 1 | acs | ace [ aca | acz | act | aco |

Set CGRAM address to AC. This instruction makes CGRAM data available from MPU.
Set SEGRAM Address (RE =1)

RS RN DB7 DBa DBS De4 DB3 CB2 DBE1 DBO

(=]

o | o | + | x [ x [ aca | ace | act | aco |

Set CGRAM address to AC. This instruction makes CGRAM data available from MPU.
Set DDRAM Address (RE = 0)

RS RIW DET OBE DEBS DE4 DB3 DB2 DB DED
[ o | o | 1 | ace | acs | ace | aca | ace | act | aco |

Set DDRAM address to AC. This instruction makes DDRAM data available from MPU. When 1-line display
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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" - "27H", and DDRAM address in the 2nd line is from "40H" -
"67H". In 4-linedisplay mode (NW = 1), DDRAM address is from "00H" - "13H" in the 1st line, from "20H" to
"33H" in the 2™ line, from "40H" - "53H" in the 3rd line and from "60H" - "73H" in the 4th line.

Set Scroll Quantity (RE = 1)

RS RIW DBT OBE DBS D54 DB3 DBE2 DB1 CEO
[ o | o | 1+ | = | =a | ses [ saz | sez | sar | saoo |

As set SQ5 to SQO, horizontal scroll quantity can be controlled in dot units (Refer to Table 9). In this case
S6A0075 can show hidden areas of DDRAM by executing smooth scroll from 1 to 48 dots.

Scroll Quantity According to HDS bits

sas | sas | saz | saz | sa1 | sao Function
0 0 0 0 0 D [ Moshi
0 0 0 0 0 1 | Shit left by 1-dot
0 0 0 0 1 0| Shift left by 2-dot
0 0 0 0 1 1| Shit left by 2-dor
1 0 1 1 1 1 | Shift left by 47-dot
1 1 X X X X | Shift left by 45-dot
Read Busy Flag & Address
RS RAW DET D86 DBS D24 DB2 DB2 D51 DED
[ o | 1 | 8 | ace | acs | ace | acz | acz | act [ aco |

This instruction shows whether S6A0075 is in internal operation or not. If the resultant BF is High, it means
the internal operation is in progress and you have to wait until BF to be Low, and then the next instruction can
be performed. In this instruction you can read also the value of address counter.

Write Data to RAM
RS RW  DET DB8 DBS  DB¢ DB3  DB2 DB DEO
[ + | o | o7 | oe [ b5 | o¢ | b2 | o2 | o1 | oo |

Write binary 8-bit data to DDRAM/CGRAM/SEGRAM. The selection of RAM from DDRAM, CGRAM, or
SEGRAM, is set by the previous address set instruction: DDRAM address set, CGRAM address set,
SEGRAM address set. RAM set instruction can also determines the AC direction to RAM. After write
operation, the address is automatically increased/decreased by 1, according to the entry mode.

Read Data From RAM
RS RAW DET D86 DBES DE4 DB3 DE2 DE1 DBJ
[ + | 1+ | or | e | os | o4 | b2 | o2 | o1 | Do |

Read binary 8-bit data from DDRAM/CGRAM/SEGRAM. The selection of RAM is set by the previous address
set instruction. If address set instruction of RAM is not performed before this instruction, the data that read
first is invalid, because the direction of AC is not determined. If you read RAM data several times without RAM
address set instruction before read operation, you can get correct RAM data from the second, but the first
data would be incorrect, because there is no time margin to transfer RAM data. In case of DDRAM read
operation, cursor shift instruction plays the same role as DDRAM address set instruction : it also transfer RAM
data to output data

register. After read operation address counter is automatically increased/decreased by 1 according to the
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entry mode. After CGRAM/SEGRAM read operation, display shift may not be executed correctly. In case of
RAM write operation, after this AC is increased/decreased by 1 like read operation. In this time, AC indicates
the next

address position, but you can read only the previous data by read instruction.

The following is an application example of the module.

O Application Circuit:

RD
o E
WR
P13 RS
PL4 RIW
8031 pp 7 pg7 EDM
PO.6 DB6
PO.5 pps MODULE
PO.4 DB4
PO.3 DB3
PO.2 DB2
PO.1 DB1
PO.0 DBO

O Application Program:

(O Check the Busy Flag (BF)
BF: CLR A
CLR RS
SETB R/W
MOVX A, @RO
JB ACC.7, BF
RET
@ Write data to IR

R1: Temporarily stores instruction code

WIl: CLR R/W

(3 Write data to DR

R2: Temporarily stores character code or

character pattern data
WD: SETB RS

CLR RS CLR R/W
MOV A, R1 MOV A, R2
MOVX @RO, A MOVX @RO, A
RET RET
@ Delay 65ms
DELAY: MOV R7, #OFFH
LOOPO: MOV R6, #OFFH
DIJNZ R6, $
DIJNZ R7, LOOPO
RET
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® Write custom character pattern data to CGRAM
WCG: MOV DPTR, #TAB
MOV  R1, #40H
LCALL BF
LCALL WI
MOV R4, #40H ; Character pattern data are transferred to AC.
LOOP4: CLR A
MOVC A, @A+DPTR
MOV R2, A
LCALL BF
LCALL WD
INC DPTR
DIJNZ R4, LOOP4
RET
®Initializing module by instruction:
INI: MOV R3, #03H
MOV R1, #38H ; Function set: 8-bit data, 1/16 DUTY, 5X8 font
LCALL Wi
DIJNZ RS, INI
MOV R1, #01H ; Clear display
LCALL BF
LCALL Wi
MOV R1, #06H ; Input mode set: AC increments by 1
LCALL BF
LCALL Wi
MOV R1, #0CH ; Display on
LCALL BF
LCALL Wi
RET
(@ Custom character
Character pattern data group
TAB
DB 1FH, 0O0H, OOH, 00H, OOH, 00H, OOH, OOH
DB 00H, 1FH, OOH, O0OH, OOH, 00H, OOH, OOH
DB 00OH, O0H, 1FH, OOH, OOH, 00H, OOH, OOH
DB 00H, 0O0H, O0OH, 1FH, OOH, 00H, OOH, OOH
DB 00H, O0H, OOH, 00H, 1FH, 00H, OOH, OOH
DB O0OH, O0H, OOH, O00H, OOH, 1FH, OOH, OOH
DB 00H, 00H, O0OH, O0H, OOH, OOH, 1FH, OOH
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DB 00H, O0OH, OOH, OOH, O0OH, OOH, OOH, 1FH
Custom character pattern bitmap

0 000
0 00
17171

o O O
o O O

0
0
0
1

o o o o O

o O o o O

O O O oIS |Io O o
—

C)(D(DC)>DC)(D
N

0
0
0
0
0

o o O O

0
0
0
0

o o o o o O

17171717 0.0 000
00000 {22101
00000 00000
00000 00000
00000 00000
00000 00000
00000 00000
00000 00000
00H O1H

00000 00000
00000 00000
00000 00000
00000 00000
W17 o000 00
00000 {20071
00000 00000
00000 00000
04H 0oH

N

0
0
0
0
0
0
0

0

oo O O o o o
(@)

e,
oltloocoococool ooooolo
(@]

o oo oo OO0 OO
T

(@)
N OO O O O O O

O
T
O
~J
T

Write displayed character codes to DDRAM:

WDD:

LOOP2:

LOOP1.:

LOOP3:

MOV  DPTR, #0300H
MOV RS, #11H
MOV  R1, #80H
LCALL BF

LCALL WI

MOV  R3, #29H
CLR A

MOVC A, @A+DPTR
MOV R2, A

LCALL BF

LCALL WD

DIJNZ R4, LOOP1
MOV R1, #0COOH
LCALL BF

LCALL WI

CLR A

MOVC A, @A+DPTR
MOV  R2, A

LCALL BF

LCALL WD

DIJNZ R4, LOOP3
RET

; 16 characters are displayed.
Display the first line and the third line.

; Every character is displayed forty times

; Display the second line and the fourth line

© Character codes for displayed characters:
ORG 0300H
DB 00H, 01H, 02H, 03H, 04H, 05H, 06H, O7H
DB 06H, 05H, 04H, 03H, 02H, 01H, OOH, 38H

Main

program for display

START:RS EQU P1.3
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R/WEQU P1.4
ORG 0000H
LCALL INI
LCALL WCG
LCALL WDD
LCALL DELAY
LCALL DELAY
LIMP START

The flow chart for display program
8-BIT INTERFACE MODE

Power On

|

Walt for more than 20ms after
Wion rises o £.5V
Wall for mare than 30ms afler

‘oo rkese o 2.7 Congdltian: foss = 270kHzZ
! iDL =717 D[ &-bitinterface
Funclion Set oL
B-bit Intarface
RS | R | D57 | 086 | Das | 0E4 | Ds2 [ DEz [ DSt | DED
(i 1-ina mode
o oo |o| 1 |ounfw|co]| ]z« 4
Z-Ina mode
b

Walt far more than 39,8

L o Dilsplay off
Display CHIOFF Contro E Dispéay an
RS | Rw | 057 | o8& | oas | oB4 | Da2 | oB2 | oS1 | DBO K Cursar off
o |lo|lo|lo]lo|le|l1]le]lc]|es - Cursor an
D Blink o

+ 5
Wiah far more than 3%us L Blink on

Clear D 53'3:[

RS | RN | D57 | DBE6 | DSS | 0B4 | D53 | DB2 | D51 | DED
0 i 0 i 0 i 0 i

k
Wall *or mare than 1.33sms

l 0 | Decremsn! mods
Eniry Mode Zet D

RS |RMY | D57 | OBE | OGS | DB2 | D53 ( OB2 | D51 | DBD
0 i 0 i 0 i 0

Increment mode
b Enbire shEt off
Enfire shilf on

]
]

¥
nitialization End
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4-BIT INTERFACE MODE

| Poreer On |
Wialt tor mare than 20ms after
WO rises o 4.5
WWialt for more than 20ms after
VoD ress i 2TV Condiion: fosc = 270kKHZ
l oL=1 1| aotmmeacs
Function Set DL
1 E-bitinterface
RS |RW |CE7| DBE | DES |DB4 | DE2 | DEZ| DB | B2
a fi-ine mods
al o a [ 1 |DLOH x ® K L] H
1 2Hine mods
k.
Wit for more than 35us.
Function Set
RE | &M | DET | DBE | DES | DE4 | DEZ | D82 | DE1 | DED
al o a [ i 1 X ® K L]
al o i K X K * kS K L
Walt for more than 25us
a Clsplay off
: 5
Cisplay OHAOFF Corviro 1 Cisplay on
RE | AW | OET | DBE | DES | DE4 | DEZ | 082 | BT | DED a Cursor o
al o a ¥ [ 1 kS kS K L 1 Cursor on
al o ] ] B X ® K L] al Slink off
B
f 1 Eilnk o
Wait for more than 35ps
Dispiay ' bear
RE | &M | DET | DBE | DES | DE4 | DEZ | D82 | DE1 | DED
al o a [ [ 1 X ® K L]
al o a ¥ [ 1 kS kS K L
L
Waill for more than 1.53ms
Eniry kiode Eaf 0 | Decremant mods
L)
RS | AW | 087 | DBE | DES |CB4 | DE3 | D82 | OB1 | D282 1 | Increment mod=
al o a ¥ [ 1 kS kS K L al Eniire: shifto#
a8
a o o 1 T | 8H i " i L] 1 Erir= shit om
| Intixaton End

5.Handling precautions
5-1 Mounting method
A panel of LCD module made by Dalian Eastern Display Co., Ltd. consists of two thin glass plates
with polarizers that easily get damaged.
And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit
board (PCB).
Extreme care should be used when handling the LCD modules.
5-2 Cautions of LCD handling and cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe
lightly.
O Isopropyl alcohol
o Ethyl alcohol
O  Trichlorotriflorothane
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Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.

Do not use the following solvent:

O Water

O Ketone

O Aromatics

5-3 Caution against static charge

The LCD module use C-MOS LSI drivers. So we recommend you:

Connect any unused input terminal to Vg4 Or Vss. DO not input any signals before power is turned on,

and ground your body, work/assembly areas, assembly equipment to protect against static

electricity.
5-4 Packaging
- Module employs LCD elements, and must be treated as such.
Avoid intense shock and falls from a height.

- To prevent modules from degradation, do not operate or store them exposed direct to sunshine

or high temperature/humidity.
5-5 Caution for operation

- It is an indispensable condition to drive LCD module within the limits of the specified voltage
since the higher voltage over the limits may cause the shorter life of LCD module.

An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so
that the uses of DC (direct current) drive should be avoided.

- Response time will be extremely delayed at lower temperature than the operating temperature
range and on the other hand at higher temperature LCD module may show dark color in them.
However those phenomena do not mean malfunction or out of order of LCD module, which will
come back in the specified operating temperature.

5-6 Storage

In the case of storing for a long period of time, the following ways are recommended:

- Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it.
And with not desiccant.

- Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the
storage temperature range.

- Storing with no touch on polarizer surface by any thing else.

5-7 Safety

- Itis recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid
crystal by either of solvents such as acetone and ethanol, which should be burned up later.

- When any liquid leaked out of a damaged glass cell comes in contact with your hands, please
wash it off well at once with soap and water.

6.Precaution for use

6-1 Both parties should provide a limit sample on an occasion when both parties agree its necessity.
The judgement by a limit sample shall take effect after the limit sample has been established and
confirmed by both parties

6-2 On the following occasions, the handling of problem should be decided through discussion and
agreement between responsible of the both parties.
- When a question is arisen in this manual.
- When a new problem is arisen which is not specified in this manual.
- Some problem is arisen due to the change of inspection and operating conditions in users.

- When a new problem is arisen at the customer’s operating set for sample evaluation in the
customer site.

7.External Dimensions and Block Diagrams
O External Dimensions
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O Block Diagram
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