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FUNCTION DESCRIPTION

REGISTERS

WSO0010 provides two types of 8-bit registers, namely: Instruction Register (IR) and Data Register (DR).
The register is selected using the RS Pin. When the RS pin is set to "0", the Instruction Register Type
is selected. When RS pin is set to "1", the Data Register Type is selected. Please refer to the table
below.

RS R/WB Operation
0 0 Instruction register write as an internal operation.
0 1 Read busy flag (DB7) and address counter (DBO to DB6)
1 0 Data register write as an internal operation (DR to DDRAM or CGRAM)
1 1 Data register read as an internal operation (DDRAM or CGRAM to DR)

INSTRUCTION REGISTER (IR)

The Instruction Register is used to store the instruction code (i.e. Display Clear, Cursor Home and
others), Display Data RAM (DDRAM) Address, and the Character Generator RAM (CGRAM) Address.
Instruction register can only be written from the MPU.

DATA REGISTER (DR)

The Data Register is used as a temporary storage for data that are going to be written into the DDRAM
or CGRAM as well as those data that are going to be read from the DDRAM or CGRAM.

BUSY FLAG (BF)

The Busy Flag is used to determine whether WS0010 is idle or internally operating. When WS0010 is
performing some internal operations, the Busy Flag is set to "1". Under this condition, the no other
instruction will not be accepted. When RS Pin is set to "0" and R/WB Pin is set to "1", the Busy Flag will
be outputted to the DB7 pin.

When WS0010 is idle or has completed its previous internal operation, the Busy Flag is set to "0". The
next instruction can now be processed or executed.

ADDRESS COUNTER (AC)

The address counter is used to assign the Display Data RAM (DDRAM) Address and the Character
Generator RAM (CGRAM) Address. When Address information is written into the Instruction Register
(IR), this Address information is sent from the Instruction Register to the Address Counter. At the same
time, the nature of the Address (either CGRAM or DDRAM) is determined by the instruction.

After writing into or reading from the DDRAM or CGRAM, the Address Counter is automatically
increased or decreased by 1 (for Write or Read Function). It must be noted that when the RS pin is set
to "0" and R/WB is set to "1", the contents of the Address Counter are outputted to the pins -- DBO to
DB6.
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DISPLAY DATA RAM (DDRAM)
The Display Data RAM (DDRAM) is used to store the Display Data which is represented as 8-bit
character code. The Display Data RAM supports an extended capacity of 128 x 8-bits or 128 characters.

The Display Data RAM Address (ADD) is set in the Address Counter as a hexadecimal.

High Order Bits Low Order Bits

Address Counter (hex) AC6 AC5 AC4 AC3 AC2 AC1 ACO
An example of a DDRAM Address=39 is given below.
DDRAM Address: 39
AC6 | AC5 | AC4 | Ac3 | AC2 | AC1 | ACO
0 1 1 1 0 0 1

1-LINE DISPLAY (N=0)

When the number of characters displayed is less than 128, the first character is displayed at the head
position. The relationship between the DDRAM Address and position on the OLED Panel is shown
below.

Display Position (digit) | 1 2 3 4 eéeé. 126 | 127 | 128
DDRAM address PR
(hexadecimal) 00 01 02 03 eeeeé. 7D | 7TE | TF

For example, when only 8 characters are displayed in one Display Line, the relationship between the
DDRAM Address and position on the OLED Panel is shown below.

Display Position 1 2 3 4 5 6 7 8
DDRAM address 00 01 02 03 04 05 06 07
Shift left | o1 | 02 | 03 | 04 | 05 | 06 | 07 | o8
Shift right | 7 | oo | o1 | 02 | 03 | 04 | 05 | o6
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2-LINE DISPLAY (N=1)
Case 1: The Number of Characters displayed is less than 64 x 2 lines

When the number of characters displayed is less than 64 x 2 lines, then the first character of the first

and second lines are displayed starting from the head. It is important to note that every line reserve
64 x8bits DDRAM space. 1% line is 00 to 3F,second line is 40 to 7F.Please refer the figure below.

Display Position 1 2 3 4 eeeée.| 61 62 63 | 64
DDRAM Address 00 | 01 | 02 | 03 |[ééé.| 3C | 3D | 3E | 3F
(hexadecimal) 40 | 41 | 42 | 43 |¢ee.| 7Cc | D| 7E | 7F

To illustrate, for 2-line x 20 characters display, the relationship between the DDRAM address and
position of the OLED panel is shown below.

Display Position 1 2 3 4 eeéeeé. 18 19 20
DDRAM address 00 01 02 03 |ééé.| 11 12 13
(hexadecimal) 40 41 42 43 |ééé.| 51 52 53
Shift left 01 02 03 04 éee. 12 13 14
41 42 43 44 |6é6é .| 52 53 54
L 3F 00 01 02 |ééeée.| 10 11 12

Shift right ? ? ?
7F 40 41 42 |ééé.| 50 51 52

Case 2: 40-Character x 2 Lines Display

WS0010(Master) can be extended to display 40 characters x 2 lines by cascade the other
WSO0010(Slave). When there is a Display Shift operation, the DDRAM Address is also shifted.
Please refer to the example below.

Display 1121 3|4|5|6|7|8|9]10/11]¢é./37|38]|39]40
Position

0001|0203 04 0506070809 |0A]é . 2425 26]27

DDRAM address| 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 |48 | 49 [2aa | ¢ |64 | 65 | 66 | 67

WS0010 display (Master) Cascade 2" WS0010(Slave)

St left 01020304 05 060708 09 0Al0B]é.[252627]28

e 41 | 42 |43 |44 | 45 | 46 |47 |48 | 49 [4A | 4B | ¢ . |65 | 66 | 67 | 68

ahit g |37 100010203 04050607 08[09 e [23]24]25]26

ng 7F | 40 | 41 | 42 | 43 |44 | 45 | 46 | 47 |48 | 49 | é .| 63 | 64 | 65 | 66

BIDIRECTIONAL SHIFT REGISTER BLOCK
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This block shifts the serial data at the falling edge of CL. When SHL is set iHQg the data input from D
is shifted from bit100 to bitl (When WSO0010 is fimasteromode, D is output; When WS0010 is fslaveo
mode, D is input). When SHL is set fiLg the data input is shifted from bit1 to bit100.

Condition 1 : SHL=0HO

SG2 SG100
SG1 SG99
LAT
— > 1 2 LATCH CIRCUIT 99 100
A A A A
CL ——» 1 2 SHIFT REGISTERT 99 100 |«
D
Condition 2 : SHL=0L
SG2 SG100
SG1 ‘ SG99 ‘
LAT
— > 1 2 LATCH CIRCUIT 99 100
A A A A
CL ———»
1 2 SHIFT REGISTERT 99 100
D —»

CHARACTER GENERATOR ROM (CGROM)

The Character Generator ROM (CGROM) is used to generate either 5 x 8 dots or 5 x 10 dots
character patterns from 8-bit character codes.WS0010 build in four set of font tables as AVestern
European-1g &English Japaneseq fEnglish Russiano and ANestern European-l1lo . User can use
software to select suitable font table (Default AEnglish Japaneseo).

CHARACTER GENERATOR ROM (CGROM)

WSO0010 provides three set of character font. Character font can be selected by programming FT.
ENGLISH_JAPANESE CHARACTER FONT TABLE(default FT[1:0]= 00)



W3010

il b el

T
_____

L el s

JES =T 0k JT
sl ERRE

sl e e el sl s

______

H | LLHL | LLHH | LHLL | LHLH | L

o
LLLL RA
m
o
LLH RAM
(2)

=
- [;[I#ECSe=n 97r= |

- SNEaDTHER T Fi

ol |l

=
-~ ST v E T

- SL¥1 1S Sesnnan

e e




W3010

| (FT[1:0]=01)

I EEPFEOEEER
E| L iARsHoE L
5| FEERErUEL I
5| BECEc=0ELTR
5] BAbTd et
- 5] BEEUedLE | 2

|5 EEEL

i

T
I
e
o

L

-

HHEREE P

_________

_________

Je==aEn b

el e A

il el

PR R EEREEUN

_________

_________

_____

______

_____

_____

_____

il bl Ll

- 5 IFENELBERED

~ 2] EEHEHEsAHA e 1S
SR G

(
o]
H RAM

3B




W3010

LE(FT[1:0]=10)

108 |

__________

__________

Py -
HHH RAM
(8)

- R EHER
-~ [Ee =

_____ il ¢ P T Rl Pl B ) B
AETED e e
EEREEEEEREEREEET

NEEEEEER N

mEEEEN ISR EE T E

EEEEEE o e B P

O T T T e O O

T O R

EmE e

e e e P

e e e e e

o o o e el [

VRl e e e e R

e EEE R
EH R EE HE] M R T |




W3010

WESTERN EUROPEAN CHARACTER FONT TABLE Il (FT[1:0]=11)



