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ASLIC AX6963

DOT MATRIX LCD CONTROL LSl

The AX6963 isan LCD controller designed to be used with LCD control driver LSIs and data display
memories. The device has an 8-bit parallel data bus and control lines for reading or writing through an
MPU interface.lt can be directly connected to a TMPZ-80.

It has a 128-word character generator ROM which can control an external display RAM of up to 64
Kbytes.Allocation of text, graphics and external character generator RAM can be made easily and the
display window can be moved freely within the allocated memory range.

The device supports a very broad range of LCD formats by allowing selection of different combinations
viaa set of programmable inputs.It can be used in text, graphic and combination text-and-graphic modes,
and includes various attribute functions.

BFEATURES

* Display format (pin-selectable)
Columns: 32, 40, 64, 80
Lines :2,4,6,8,10, 12,14, 16, 20, 24, 28, 32
The combination of number of columns and number of lines must not cause the frequency to
exceed 6 MHz. (See Fig.2)
° Character font (pin-selectable)
Horizonta dots: 5, 6, 7, 8
Vertical dots : 8 (fixed)
It is necessary to set a character font in Graphic mode just asin Text mode.The oscillation fre-
guency does not change with the font selection.
° Display duty : 1/16 to /128
* A 128-word character generator ROM (code 0101) AX6963-0101 is built in as standard.
* External display memory : 64 KB Max
The addresses in display memory of the text area, graphic area and external character generator
area are determined by software.
* Read or Write operations from the CPU do not disturb the display.

* A crystal oscillator circuit is built in. The oscillation frequency is adjusted according to the
display size.lIf using an external clock, use the XI pin as the clock input. (XO open.)
External capacitors Crystal oscillation : 20 to 30 pF

Ceramic oscillation : 30 to 100 pF
Built-in feedback resistor : 900 kQ (typ.)

° External display RAM must be static RAM. The AX6963 cannot refresh D-RAM.

* The attribute functions can only be used in Text mode. They cannot be used in Graphic or
Combination character mode.
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mPIN ASSIGNMENT

ce
riw
d7z
dé
ds
Vb
d4
d3
d2
di
do

AX6963

mPIN FUNCTIONS

PIN NAME | 1/O FUNCTIONS
Pins for selection of LCD size
DUAL | H| H/ H| H| H|H|/H|H] L] LlL|L]L]L|lL|L
mps | L]l L]l Ll L]J]H|H/H|H]L]L|L|L|IH|H|H|H
MDS Mp1 |H [ mH L[ Lfwlnw || ]H] L] LlH][H]L]L
MDO Input
MD1 MO |H| L | H|L|H|LIH|L|H|LIH]L]|H] L|H L
LINES | 2 | 4 | 6 | 8 |10 |12 |14 |16 |18 |20 |22 | 24|26 | 28 |30 | 32
V-DOTS | 16 | 32 | 48 | 64 ] 80 | 96 | 112 | 128 ]| 32 | 64 | 96 |128 |160 |192 |224 | 256
1 SCREEN 2 SCREENS
MD2 H L H| L
mgg Input | Pins for selection of number of columns MD3 | H | H | L|L
Columns| 32 | 40 | 64 | 80
. FSO, H| L H| L
FS1 Input | Pins for selection of font FS1). H| H| L | L
Font| 58 | 6*8|7*8 | 8*8
DO to D7 /O | Datal/O pins between CPU and AX6963 (D7 is MSB)
WR Input | Data Write.Write datainto AX6963 when WR=L.
RD Input | Data Read.Read data from AX6963 when RD=L.
CE Input | Chip Enable for AX6963.CE must be L when CPU communicates with AX 6963.
AsLic Microelectronics Corporation
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ASLIC AX6963

PIN NAME 1/0 FUNCTIONS
c/D Inout WR=L ...... C/D = H : Command Write C/D=L : Data Write
P D=L .....C/D = H : Status Read C/D=L : Data Read
HALT Input | H...... Normal, L ...... Stops the oscillation of the clock

H... Normal (AX6963 has internal pull-up resistor)

RESET Input L.... Initialize AX6963.Text and graphic have addresses and text and graphic
Control pin for external DC/DC.DSPON isL when HALT isL or RESET isL.
DSPON Output (When DSPON goes H,the column drivers are cleared.)
H.... Single-Scan DUAL H H L L
DUAL Input | | Dual-Scan —
SDSEL H L H L
H... Sending data by odd/even separation
L.... Sending data by simple serial method
SDSEL Input Upper screen HOD, ED ED HOD, ED ED
Lower screen _ _ LOD, ED ED
cel ce0 at DUAL=H Chip enable pin for display memory in the address range 0000h to
Output _ 07FFH
(LOD) LOD at DUAL=L Serial data output for odd columnsin lower area of LCD
cel celat DUAL=H  Chip enable pin for display memory in the address range 0800h to
Output OFFFH
(LSCP) LSCP at DUAL=L  Shift clock pulse output for column driversin lower area of LCD
ce Output | Chip enable pin for display memory of any address
d0tod7 I1/0 Data I/O pins for display memory

Address outputs for display memory
ad0 to ad15 Output (ad15=L : for upper area of LCD, ad15=H : for lower area of LCD)

R/W Output | Read/Write signal for display memory

ED Output @:H : Data output for even colqmns in both upper and lower areas of LCD
SDSEL=L : Date output for columns in both upper and lower areas of LCD
HOD Output | Date output for odd columns in upper area of LCD
CDATA Output | Synchronous signal for row driver

HSCP Output | Shift clock pulse for column driver of upper area of LCD
LP Output | Latch pulse for column driver.Shift clock pulse for row driver
FR Output | Frame signal

Xl Input | Crystal oscillator input

XO Output | Crystal oscillator output

CH1, CH2 Output | Check signal

AsLic Microelectronics Corporation
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TL, 72 Input | Testinput.Usually open
Vb _ Power supply (5.0V)
Vss _ Power supply (0V)

mFUNCTIONAL DEFINITION

* After power on, it is necessary to reset. RESET is kept L between 5 clocks up (oscillation clock).

* When HALT =L, the oscillation stops.The power supply for the LCD must now be turned off, to protect
the LCD from DC bias.

* The HALT function includes the RESET function.

* The column/line counter and display register are cleared by RESET.(Other registers are not cleared.)
Disable the display using the clear-display register.

* The status must be checked before data.or commands are sent. The M SB=0 status check must be donein
particular. There is a possibility of erroneous operation due to a hard interrupt.

* STAO and STA1 must be checked at the same time. When a command is executed, data transmission
€rrors may occur.

* The AX6963 can only handle one byte per machine cycle (16 clocks).It isimpossible to send more than
two datain amachine cycle.

* \When using a command with operand data, it important to send the data first, and then execute the
command.

* The character codes used by the AX6963 are different from ASCII codes.

AsLic Microelectronics Cor poration

Version 3.0



ASLIC AX6963

°* State after RESET/HALT (Fig.1)

TERMINAL HALT RESET
DO toD7 F F
do to d7 F F
r/w H H
ce H (Notel) H (Notel)
adO to ad15 H (Note2) H (Note2)
ce0, cel H (Notel) H (Notel)
ED, HOD Final data Final data
HSCP L L
LP L L
CDATA H H
FR H H
CH1 L KO
CH2 L VEND
DSPON L L
X0 H OSC clock
H ‘Level H
L :Level L
F : Floating (high impedance)

KO : Test signal

VEND : Test signal

(Note 1) : In Attribute mode, H or L according to state of graphic pointer
(Note 2) : In Attribute mode, data of graphic pointer

AsLic Microelectronics Corporation
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ASLIC AX6963

* Therelationship between number of row / column and oscillation clock (Fig.2)

The frequency of the crystal oscillator is adjusted by the following formula.
fosc : Frequency of oscillation

fscp @ Frequency of shift clock (fgop = fogc/2)
fR : Frequency of Frame

M : Number of characters on one line (number of dots on one line = 8M)
For al font sizes (e.g. 7*8, 6*8, 5*8) the oscillation frequency remains constant.

N : Number of rows (duty = 1/8N)

8 1
fscp < 8N = 1R

fosc = fr*64* 2 M*N

(fr = 60HZ)
Unit : [MHZ]

N M 32 40 64 80 Duty
0.492 0.614 0.983 1.229

2 0.983 1.229 1.966 2.458 /16
0.983 1.229 1.966 2.458

4 1/32
1.966 2.458 3.932 4.915
1.475 1.843 2.949 3.686

6 1/48
2.949 3.686 5.898 7.372
1.966 2.458 3.932 4.915

8 1/64
3.932 4.915 7.864 9.830
2.458 3.072 4.915 6.144

10 1/80
4,915 6.144 9.830 12.288
2.949 3.686 5.898 7.373

12 1/96
5.898 7.373 11.776 14.746
3.440 4.300 6.881 8.602

14 1/112
6.881 8.601 13.763 17.203
3.932 4.915 7.864 9.830
16 1/128

7.864 9.830 15.729 19.660

(Note 1) : Upper ...

Single-Scan, lower ... Dual-Scan at fg = 60Hz

Upper

Lower

AsLic Microelectronics Corporation
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* RAM Interface

The external RAM is used to store display data (text, graphic and external CG data).

With single-scan,text data, graphic data and external CG data can be freely allocated to the memory area
(64 KB max).

With dual-scan, LCD | is alocated to 0000H to 7FFFH (32 KB max) , LCD |1 is allocated to 8000H to
FFFFH (32 KB max).Text data,graphic data and external CG date can be freely allocated in LCD I.In
LCD II, the same addresses must be allocated asin LCD |, except ad15.ad15 determines selection of
LCD I or LCDII.

It can be use the address decoded signal's ce0 (0000 to 07FFH), cel (0800 toOFFFH) within 4 KB.

ce0 and cel allow decoding of addresses in the ranges (0000 to 07FFH) and (0800 to OFFFH)
respectively within a4-KB memory space.

(Example)
(1) Single-Scan (2) Dual-Scan
0000y 0000y TEXT 8000H TEXT
TEXT AREA
3FFFH BFFFH ARRA
AREA GRAPHIC GRAPHIC
7FFFH 77FFH | AREA FrrrH | AREA
GRAPHIC CG RAM CG RAM
AREA AREA
AREA 7FFFH FFFFH
F7FFH
CGRAM CG : Character Generator
FFFFH AREA
AsLic Microelectronics Corporation
Version 3.0
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* Flowchart of communicationswith MPU
A status check must be performed before datais read or written.

Status check
The Status of AX6963 can be read from the data lines.
RD L
WR H
CE L
C/D H
DOto D7 Status word

(1) Status Read
The AX6963 status word format is as follows:

MSB LSB
STA7 STAG6 STA5 STA4 STA3 STA2 STA1 STAO
D7 D6 D5 D4 D3 D2 D1 DO

STAO | Check command execution capability 0: Discble
STA1 | Check dataread / write capability 0: Discble
STA2 | Check Auto mode data read capability 8 EAa’ﬁP ée
STA3 | Check Auto mode data write capability 8 EA%’ ée
STA4 Not used
STA5 | Check controller operation capability 8 5 eDAaSﬁF ée
0: Noerror
STA6 | Error flag.Used for Screen Peek and Screen copy commands | 1 orror
STA7 | Check the blink condition 0: Displ: gif;may

(Note 1) : It isnecessary to check STAO and STA1 at the same time.
Thereisapossibility of erroneous operation due to a hardware interrupt.

(Note 2) : For most modes STAQ/STAL are used as a status check
(Note 3) : STA2 and STA3 arevalid in Auto mode; STAO and STA1 areinvalid.

AsLic Microelectronics Corporation
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ASLIC AX6963

Status checking flow

a) b)
( STATUS ) QUTO MODE STAT%
< (*1)
STA2=1 (Read)
or
NO NO STA3=1 (Write)

C RETURN > C RETURN >

(Note 4) : When using the MSB=0 command, a Status Read must be performed.
If astatus check is not carried out, the AX6963 cannot operate normally, even after adelay time.

The hardware interrupt occurs during the address calculation period (at the end of each line).
If aMSB=0 command is sent to the AX6963 during this period, the AX6963 enters wait status.
If astatus check is not carried out in this state before the next command is sent, there is the
possibility that the command or data will not be received.

(2) Setting data
When using the AX6963, first set the data,then set the command.
Procedure for sending a command

a)The case of 1 data b)The case of 2 data
< Send Command > ( Send Command >
| |
Status check STAOQ, 1 Status check STAO, 1
Datawrite Datawrite
| |
Status check Status check
| |
Command write Date write
| |
C END > Status check
|
Command write

oo )

(Note) : When sending more than two data,the last datum (or last two data ) isvalid.
AsLic Microelectronics Corporation
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ASLIC AX6963

mFUNCTIONAL DEFINITION

COMMAND CODE D1 D2 FUNCTION
00100001 X address Y address Set Cursor Pointer
REGISTERS SETTING 00100010 Data 00H Set Offset Register
00100100 Low address High address Set Address Pointer
01000000 Low address High address Set Text Home Address
01000001 Columns OOH Set Text Area
SET CONTROL WORD
01000010 Low address High address | Set Graphic Home Address
01000011 Columns 00H Set Graphic Area
1000* 000 - - OR mode
1000*001 - - EXOR mode
MODE SET 1000*011 - - AND mode
1000*100 - - Text Attribute mode
10000*** - - Internal CG ROM mode
10001*** - - External CG RAM mode
10010000 - - Display off
1001**10 - - Cusor on, blink off
DISPLAY MODE 1001**11 - - Cursor on, bli qk on
100101** - - Text on, graphic off
100110** - - Text off, graphic on
100111** - - Text on, graphic on
10100000 - - 1-line cursor
10100001 - - 2-line cursor
10100010 - - 3-line cursor
CURSOR PATTERN 10100011 - - 4-line cursor
SELECT 10100100 - - 5-line cursor
10100101 - - 6-line cursor
10100110 - - 7-line cursor
10100111 - - 8-line cursor
DATA AUTO READ/ 10110000 - - Set Data Auto Write
WRITE 10110001 - - Set Data Auto Read
10110010 - - Auto Reset
11000000 Data - Data Write and Increment ADP
11000001 - - Data Read and Increment ADP
DATA READ/WRITE 11000010 Data - Data Write and Decrement ADP
11000011 - - Data Read and Decrement ADP
11000100 Data - Data Write and Nonvariable ADP
11000101 - - Data Read and Nonvariable ADP
SCREEN PEEK 11100000 - - Screen Peek
SCREEN COPY 11101000 Screen Copy
11110*** - - Bit Reset
11117%** - - Bit Set
1111*000 - - Bit 0 (LSB)
1111*001 - - Bit1
1111*010 - - Bit 2
BIT SET/RESET 1111*011 R R Bit 3
1111*100 - - Bit4
1111%101 - - Bit5
1111*110 - - Bit 6
1111%111 - - Bit 7 (MSB)

* tinvalid

AsLic Microelectronics Corporation
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* Setting registers

CODE HEX. FUNCTION D1 D2
00100001 21H SET CURSOR POINTER X ADRS Y ADRS
00100010 22H SET OFFSET REGISTER DATA O0H
00100100 24H SET ADDRESS POINTER LOW ADRS HIGH ADRS

(1) Set Cursor Pointer

The position of the cursor is specified by X ADRS and Y ADRS. The cursor position can only be
moved by this command. Data read/ write from the MPU never changes the cursor pointer.X ADRS
and Y ADRS are specified as follows.

X ADRS 0OH to 4FH (lower 7 bits are valid)
Y ADRS 0OH to 1FH (lower 5 bits are valid)

a)Single-Scan b)Dual-Scan
X ADRS00to4 FH X ADRSO00H to 4 FH
Y ADRS 00H to OFH
Y ADRS 00H to OFH Upper screen

Y ADRS 10H to 1FH
Lower screen

(2) Set Offset Register
The offset register is used to determine the external character generator RAM area.
The AX6963 has a 16-bit address bus as follows:

MSB LSB
adl5| ad14| adl3 adl2 adll| adl0 ad9 | ad8 | ad7 | ad6 |ad5 | ad4 | ad3 | ad2 | adl |adO
| | |

Offset Register Data Character Code Line Scan

AsLic Microelectronics Corporation

Version 3.0
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AX6963 assign External character generator, when character code set 80H to FFH in using inernal charac

ter é:]enerator. Character code O0H to 80H assign External character generator, when External generator
mode.

The senior five bits define the start address in external memory of the CG RAM area. The next eight bits
represent the character code of the character. In internal CG ROM mode, character codes O0OH to 7 FH rep
resent the predefined internal CG ROM characters, and codes 80H to FFH represent the user's own
external  characters. In external CG RAM mode,all 256 codes from O0H to FFH can be used to repre
sent the user's own characters.The three least significant bits indicate one of the eight rows of eight dots
that define the character's shape.

The relationship between display RAM address and offset register

Offset register data CG RAM hex.address (start to end)
00000 0000 to O7FFH
00001 0800 to OFFFH
00010 1000 to 17FFH
11100 EOO0O to E7FFH
11101 E800 to EFFFH
11110 FOO0O0 to F7FFH
11111 F800 to FFFFH

(Example 1)

Offset register 02H
Character code 80H

Character generator RAM start address 0001 0100 0000 0000
1 4 0 0 H

(address) (data)
1400H O0H
1401H OEH
1402H 11H
1403H 11H
1404H 1FH
1405H 11H
1406H 11H
1407H OOH

(Example 2) The relationship between display RAM data and display characters.

(RAM DATA) (Character)
ABYDE{GHIJKLM 21H
[

22H
83H

|

: 24H
| 25H
86H

J\AI'I'IU~<W>

Display character

Yy and { are displayed by character generator RAM.

AsLic Microelectronics Corporation
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(3) Set Address Pointer

The Set Address Pointer command is used to indicate the start address for writing to (or reading from)
externa RAM.

The Flowchart for Set Address Pointer command

C Set Address Poi nter)

Status check STAO, 1

Set Address data
(lower 8 hits)

Status check

Set Address data
(upper 8 hits)

Status check

Send command 24H | Send Set Address Pointer command

(oo )

* Set Control Word

CODE HEX. FUNCTION D1 D2
01000000 40H Set Text Home Address Low address High address
01000001 | 41H Set Text Area Columns OOH
01000010 42H Set Graphic Home Address Low address High address
01000011 | 43H Set Graphic Area Columns 00H

The home address and column size are defined by this command.

AsLic Microelectronics Corporation
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(1) Set Text Home Address

The starting address in the external dislay RAM for text display is defined by this command. The text
home address indicates the |eftmost and uppermost position.

The relationship between external display RAM address and display position

TH TH+CL

TH+TA TH+TA+CL
(TH+TA)+TA TH+2TA+CL
(TH+2TA)+TA TH+3TA+CL
TH+(n-1)TA TH+(n-1)TA+CL

TH : Text home address
TA : Text areanumber (columns)
CL : Columns are fixed by hardware (pin-programmable)

(Example)
Text home address : 0000H
Text area : 0020H
MD2=H, MD3=H : 32columns
DUAL =H, MDS=L,MDO=L,MD1=H :4lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 002FH
0040H 0041H 005EH 005FH
0060H 0061H 007EH 007FH

(2) Set Graphic Home Address

The starting address of the external display RAM used for graphic display is defined by this command.
The graphic home address indicates the leftmost and uppermost position.

The relationship between external display RAM address and display position.
GH GH+CL
GH+GA GH+GA+CL
(GH+GA)+GA GH+2GA+CL
(GH+2GA)+GA GH+3GA+CL
GH+(n-1)GA GH+(n-1)GA+CL

GH : Graphic home address
GA : Graphic area number (columns)
CL : Columns are fixed by hardware (pin-programmable)

AsLic Microelectronics Corporation
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(Example)

Graphic home address : 0000H

Graphic area : 0020H

MD2=H,MD3=H : 32columns

DUAL =H,MDS=L,MDO=H,MD1=H : 2lines
0000H 0001H 001EH 001FH
0020H 0021H 003EH 003FH
0040H 0041H 005EH 005FH
0060H 0061H 007EH 007FH
0080H 0081H 009EH 009FH
00AOQOH 00A1H 00OBEH 00BFH
00COH 00C1H O0ODEH 00ODFH
O0EOH O00E1H O0FEH O00FFH
0100H 0101H O11EH 011FH
0120H 0121H 013EH 013FH
0140H 0141H 015EH 015FH
0160H 0161H 017EH 017FH
0180H 0181H 019EH 019FH
01A0H 01A1H 01BEH 01BFH
01COH 01C1H 01DEH 01DFH
O1EOH 01E1H O01FEH 01FFH

(3) Set Text Area

The display columns are defined by the hardware setting. This command can be used to adjust the
columns of the display.

(Example)
LCD size : 20 columns, 4 lines
Text home address : O000H
Text area : 0014H
MD2=H, MD3=H : 32 columns
DUAL =H, MDS=L,MDO=L,MD1=H :4lins
0000 0001 | ......... 0013 0014 | ... 001F
0014 0015 | ......... 0027 0028 | ... 0033
0028 0029 | ......... 003B 003C | ... 0047
003C 003D | ......... 004F 0050 | ......... 005B
| “Lcp ™ |

AsLic Microelectronics Cor poration
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(4)Set Graphic Area

The display columns are defined by the hardware setting. This command can be used to adjust the

columns of the graphic display.
(Example)

LCD size : 20 columns, 2 lines

Graphic home address : O0O00H

Graphic area : 0014H

MD2=H, MD3=H : 32 columns

DUAL =H, MDS=L,MDO=H, MD1=H : 2lines
0000 0001 | ... 0013 0014 | ... 001F
0014 0015 | ... 0027 0028 | ......... 0033
0028 0029 | ... 003B 003C | ... 0047
003C 003D | ......... 004F 0050 | ......... 005B
0050 0051 | ... 0063 0064 | ... 006F
0064 0065 | ......... 0077 0078 | ......... 0083
0078 0079 | ... 008B 008C | ......... 0097
008C 008D | ......... 009F 00AO0 | ... 00AB
00AO 00A1 | ... 00B3 ooB4 | ... 00BF
00B4 00B5 | ... 00C7 00C8 | ... 00D3
00C8 00C9 | ... 00DB oobCc | ... O0E7
00DC 00DD | ......... 00EF 00F0 | ......... O00FD
00FO0 0OOF1 | ... 0103 0104 | ... 011F
0104 0105 | ......... 0127 0128 | ......... 0123
0128 0129 | ... 013B 013C | ......... 0147
013C 013D | ......... 014F 0150 | ......... 015B

> | CD <=

AX6963

If the graphic area setting is set to match the desired number of columns on the LCD, the addressing
scheme will be automatically modified so that the start address of each line equal s the end address of
the previous line +1.

AsLic Microelectronics Corporation

Version 3.0

17



ASLIC AX6963

* Mode set
CODE FUNCTION OPERAND
1000* 000 OR Mode _
1000*001 EXOR Mode _
1000*011 AND Mode _
1000* 100 TEXT ATTRIBUTE Mode _
10000* ** Internal Character Generator Mode _
10001*** External Character Generator Mode _ * invaid

The display mode is defined by this command.The display mode does not change until the next
command is sent. The logical OR, EXOR, AND of text or graphic display can be displayed.

In Internal Character Generator mode, character codes OOH to 7FH are assigned to the built-in character
generator ROM.The character codes 80H to FFH are automatically assigned to the external character
generator RAM.

(Example)

GRAPHIC TEXT

"OR" "AND" "EXOR"

(Note) : Attribute functions can only be applied to text display, since the attribute datais placed in the
graphic RAM area.

AsLic Microelectronics Cor poration
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Attribute function

The attribute operations are Reverse display, Character blink and Inhibit. The attribute data is written

into the graphic area which was defined by the Set Control Word command. Only text display is
possible in Attribute Function mode; graphic display is automatically disabled. However, the Display
Mode command must be used to turn both Text and Graphic on in order for the Attribute function to

be available.

The attribute datafor each character in the text areais written to the same address in the graphic area.
The Attribute function is defined as follows.

Attribute RAM 1byte Lo x| x| d3]d2 | dl| do
d3 d2 di do FUNCTION
0 0 0 0 Normal display
0 1 0 1 Reverse display
0 0 1 1 Inhibit display
1 0 0 0 Blink of normal display
1 1 0 1 Blink of reverse display
1 0 1 1 Blink of inhibit display * »invalid
* Display mode
CODE FUNCTION OPERAND
10010000 Display off -
1001**10 Cursor on, blink off -
1001**11 Cursor on, blink off -
100101** Text on, graphic off -
100110** Text off, graphic on -
100111** Text on, graphic on - * - invalid
1 0 1 | D3| D2 | D1| DO
Cursor blink on:1,0ff:0
Cursor display on:1,off: 0
Text display on:1,0ff: 0

Graphicdisplay on:1,0ff:0

(Note) : It isnecessary to turn on "Text dispaly" and "Graphic display” in the following cases.
a) Combination of text / graphic display
b) Attribute function

AsLic Microelectronics Cor poration
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* Cursor pattern select

CODE FUNCTION OPERAND
10100000 1-line cursor _
10100001 2-line cursor _
10100010 3-line cursor _
10100011 4-line cursor _
10100100 5-line cursor _
10100101 6-line cursor _
10100110 7-line cursor _
10100111 8-line cursor

When cursor display is ON, this command selects the cursor pattern in the range 1 lineto 8 lines.
The cursor address is defined by the Cursor Pointer Set command.

LITTTTITT]
1-line cursor 2-line cursor 8-line cursor
* Data Auto Read/Write
CODE HEX. FUNCTION OPERAND
10110000 BOH Set Data Auto Write _
10110001 B1H Set Data Auto Read _
10110010 B2H Auto Reset

This command is convenient for sending afull screen of datafrom the external display RAM.After
setting Auto mode, a Data Write (or Read) command is need not be sent between each datum.A Data
Auto Write (or Read) command must be sent after a Set Address Pointer command.After this command,
the address pointer is automatically incremented by 1 after each datum. In auto mode, the AX6963
cannot accept any other commands.
The Auto Reset command must be sent to the AX6963 after all data has been sent, to clear Auto mode.

AsLic Microelectronics Cor poration

Version 3.0
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(Note) : A Status check for Auto mode
(STA2, STA3 should be checked between sending of each datum. Auto Reset should be
performed after checking STA3=1 (STA2=1).Refer to the following flowchart.

a) Auto Read mode b) Auto Write mode
Set Address Pointer Set Address Pointer
|
Status‘check 1 STAO, 1 Status check 1 STAO, 1
Auto rea‘d B1H Auto wr|ite BOH
[
Status check 2 STA2 Status check 2 STA3
|
Data read Data write
|
Status check 2 Status check 2
[ j Repetition [ . ] Repetition
Data read Data write
|
Status (‘:heck 2 Status check 2
|
Auto re‘ﬁet B2H Auto reset B2H

END END )

Set Address Pointer
Status check 1 Status check 2
Status check 1 STAQ, 1

Set Address data
(lower 8 bits)

Status check 1

Set Address data
(upper 8 bits)

Status check 1

Set Address Pointer | Send Set Address Pointer command

NO

YES YES
RETURN RETURN

END

AsLic Microelectronics Cor poration

Version 3.0
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* Data Read/Write

CODE HEX. FUNCTION OPERAND
11000000 COH Data Write and Increment ADP Data
11000001 C1H Data Read and Increment ADP _
11000010 C2H Data Write and Decrement ADP Data
11000011 C3H Data Read and Decrement ADP _
11000100 C4H Data Write and Nonvariable ADP Data
11000101 C5H Data Read and Nonvariable ADP

This command is used for writing datafrom the MPU to external display RAM, and reading data from
external display RAM to the MPU.Data Write/Data Read should be executed after setting address using
Set Address Pointer command. The address pointer can be automatically incremented or decremented

using this command.

(Note) : Thiscommand is necessary for each 1-byte datum.
Refer to the following flowchart.

< Data write start >

Set

Address Pointer

Status check 1

Set write data

Status check 1

Datawrite COH

C

END

(Example)
Address pointer = 1000H

STAO, 1

(Example)
Data= AAH

AAH iswritten in 1000H address.
Address pointer is 1001H

AsLic Microelectronics Corporation

Version 3.0
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* Screen Peek
CODE HEX. FUNCTION OPERAND
11100000 EOH Screen Peek -

This command is used to transfer 1 byte of displayed data to the data stack;this byte can then be read from
the MPU by data access. The logical combination of text and graphic display data on the LCD screen can

be read by this command.
The status (STA6) should be checked just after the Screen Peek command.If the address determined by

the Set Address Pointer command is not in the graphic area, this command isignored and a status

flag (STAG6) is set.

Refer to the following flowchart.
Set Address Pointer

Status check 1 STAO, 1

Screen peek EOH

No

*) (*) Status check STA6 = 0?

Yes

Status check 1

Data access
( END >

(Note) : Thiscommand is available when hardware column number and software column mumber are the
same.
Hardware column number is related to MD2 and MD3 setting.
Software column number is related to Set Text Area and Set Graphic Area command.
The dataread command must be performed after screen peek command.

AsLic Microelectronics Corporation

Version 3.0
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¢ Screen Copy
CODE HEX. FUNCTION OPERAND
11101000 ESH Screen Copy -

This command copies a single raster line of datato the graphic area.
The start point must be set using the Set Address Pointer command.
(Note 1) : If the attribute function is being used, this command is not available.

(With Attribute datais graphic area data.)

(Note 2) : With Dual-Scan, this command cannot be used (because the AX6963 cannot separate the
upper screen data and lower screen data).

Refer to the following flowchart.

Set Address Pointer
|
Status check 1 STAO, 1

Screen copy ESH

(*1) Status check STA6=1

(*2) Status check STAO/1=1

(Note) : Thiscommand is available when hardware column number and software column number are
the same.

Hardware column number is related to MD2 and MD3 setting.
Software column number isrelated to Set Text Area and Set Graphic Area command.

AsLic Microelectronics Corporation

Version 3.0
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* Bit Set / Reset
CODE FUNCTION OPERAND
11110 ** Bit Reset ]
11111 %+ Bit Set -
1111* 000 Bit 0 (LSB) -
1111*001 Bit 1 ]
1111*010 Bit 2 -
1111*011 Bit 3 -
1111* 100 Bit 4 -
1111*101 Bit 5 -
1111*110 Bit 6 -
1111*111 Bit 7 (MSB) ] * s invalid

This command use to set or reset a bit of the byte specified by the address pointer.Only one bit
can be set/ reset at atime.
Refer to the following flowchart.

[ msane

Set Address pointer

Status check 1 STAO, 1

Set write date

Status check 1

Bit set (reset)

T

AsLic Microelectronics Corporation

Version 3.0
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ASLIC

Absolute Maximum Ratings (Ta=25 )

ITEM SYMBOL RATING UNIT
Supply Voltage Vpp (Note) -0.3t0 7.0 \%
Input Voltage VN (Note) -0.3to Vppt+0.3 \Y
Operating Temperature Topr -20t0o 70
Storage Temperature Tsg -55t0 125

(Note) : Refernced to Vgg = 0V.

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS
TEST CONDITIONS (Unless otherwise noted, VSS =0V, VDD = 5.0t 10%, Ta=-20t0 75 )

AX6963

(Halt)

Test
Item Symbol | Cir- Test Condition Min Typ. Max Unit Pin Name
cuit
Operating Voltage Vpp _ _ 3.0 5.0 5.5 \ Vb
HLevel | V4 _ 0.8Vpp Vb \ Input pins
Input _ -
L Level VL _ 0 _ 0.8 \% Input pins
Output H Level | Voq _ Vpp- 0.4 B Vb \Y Output pins
Voltage I\ g VoL B B 0 B 0.3 v Output pins
OUtpUt H Level ROH VOUT = VDD -0.5v _ _ 300 Q OUtpUt pl ns
Resistance L Level | Rg_ Vout = 0.5V _ _ 300 Q Output pins
Input Pull-up
Resistance RPU _ _ 50 100 200 | kQ (Note 1)
Operating Frequency | fogc _ _ 0.4 _ 12 MHz
Current Consumption Vpp = 5.0V (Note 2)
(Operating) loo(®) | fosc = 3.0MHz - 3.3 6 mA Vop
Current Consumption oo | _ | Vpp=5.0v ~ ~ 3 uA Voo

(Note 1) : Applied T1, T2, RESET

(Note 2) : MDS=L, MDO=L, MD1=L, MD2=H, MD3=H, FSO=L, FS1=L, SDSEL=L, DUAL=H,

D7toD0=LHLHLHLH

Version 3.0
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Ac Characteristics
°* Switching Char acteristics (1)

town

scP </—\—t71_3 /_\_F ﬂ

i tewH
e

ILHD ¢, losu.

1t
- Lsy

4
v
=

LP

PATA X XX XX

CDATA —/t&, ‘M—

Test Conditions(Unless Otherwise Noted,Vop =5.0+ 10%,Vs=0V,Ta=-20t0 75 )

Item Symbol Test Conditions Min Max | Unit
Operating Frequency fscp Ta=-10~70 _ 3 MHz
SCP Pulse Width town, tewl _ 150 _ ns
SCP Rise/Fall Time t., _ _ 25 ns
LP Set-up Time t su _ 160 290 ns
LP Hold Time t HD _ 5 40 ns
Data Set-up Time tbsu _ 220 _ ns
Data Hold Time tbHD _ 80 _ ns
FR Delay Time ty _ 0 50 ns
CDATA Hikd Time tcsy _ 500 850 ns
CDATA Hold Time tcHD _ 450 950 ns

AsLic Microelectronics Corporation
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Test Conditions(Unless Otherwise Noted,Vop=3.0,Vs=0V,Ta=-20t0 75 )

ltem Symbol Test Conditions Min Max | Unit
Operating Frequency fscp Ta=-10~70 _ 3 MHz
SCP Pulse Width town, tewl _ 150 _ ns
SCP Rise/Fall Time t., _ _ 25 ns
LP Set-up Time t su _ 180 330 ns
LP Hold Time t HD _ 6 60 ns
Data Set-up Time tbsu _ 230 _ ns
Data Hold Time tbHD _ 90 _ ns
FR Delay Time ty _ 0 70 ns
CDATA Set-up Time tcsy _ 520 850 ns
CDATA Hold Time tcHD _ 470 | 950 ns

AsLic Microelectronics Corporation
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* Switching Characteristics (2)
Bus Timing

C/ID

tcps tcpH

tce: trps twr

A

DOto D7
(WRITE)

DO to D7
(READ)

tacc toH

Test Conditions(Unless Otherwise Noted,Vop =5.0+ 10%,Vs=0V,Ta=-20t0 75 )

I[tem Symbol Test Conditions Min Max Unit
C/D Set-up Time tcps _ 100 _ ns
C/DHold Time tcpH _ 10 _ ns
CE, RD, WR Pulse Width | tcg, trp, twRr _ 80 _ ns
Data Set-up Time tps _ 80 _ ns
Data Hold Time tpH _ 40 _ ns
Access Time tacc _ _ 150 ns
Output Hold Time ton _ 10 50 ns

AsLic Microelectronics Corporation
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Test Conditions(Unless Otherwise Noted,Vop=3.0,Vs=0V,Ta=-20t0 75 )

Item Symbol Test Conditions Min Max Unit
C/D Set-up Time tcps _ 150 _ ns
C/DHold Time tcpH _ 20 _ ns
CE, RD, WR Pulse Width | tcg, trp, twr B 100 B ns
Data Set-up Time tos _ 100 _ ns
Data Hold Time toH _ 50 _ ns
Access Time tacc _ _ 250 ns
Output Hold Time ton _ 20 80 ns

AsLic Microelectronics Corporation
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® Switching Characteristics (3)
(1) External RAM Read mode

o AN /NS NS
CLOCK (XI
I
ad0 to ad15
N
tan > L1
= /
tdzi kit
— P d3
riw
dOotod7 S—
tps [}

(2) External RAM Write mode

accon 4 N/ N\ N/ L\
8

ad0 to ad15

td4 td5

=
5
v,
c\':.'_"
I

dOotod7 S o

AsLic Microelectronics Cor poration
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Item Symbol | Test Conditions Min Max Unit
Address Delay time ty1 _ _ 250 ns
ce Fall Delay Time (Read) typ B B 180 ns
ce Rise Delay Time (Read) tys B B 180 ns
Data Set-up Time tps _ 0 _ ns
Data Hold Time toH _ 30 _ ns
ce Fall Delay Time (Write) tqa B B 200 ns
ce Rise Delay Time (Write) tys B B 200 ns
r/iw Fall Delay Time tye _ _ 180 ns
rlw Rise Delay Time ty7 _ _ 180 ns
Data Stable Time tys _ _ 450 ns
Data Hold Time tyo _ _ 200 ns

AsLic Microelectronics Corporation
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Test Conditions (Unless Otherwise Noted, VDD = 3.0, VSS=0V, Ta=-20to 70 )

Item Symbol | Test Conditions Min Max Unit
Address Delay time ty1 _ _ 300 ns
ce Fall Delay Time (Read) tyo _ _ 200 ns
ce Rise Delay Time (Read) tys B B 200 ns
Data Set-up Time tps _ 0 _ ns
Data Hold Time toH _ 30 _ ns
ce Fall Delay Time (Write) tya B B 220 ns
ce Rise Delay Time (Write) tys B B 220 ns
r/w Fall Delay Time tye _ _ 200 ns
r/'w Rise Delay Time ty7 _ _ 200 ns
Data Seable Time tys _ _ 550 ns
Data Hold Time t4o _ _ 280 ns

AsLic Microelectronics Corporation

Version 3.0
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AX6963 Example of Application Circuit
The AX6963 can be directly connected to a TMPZ84C00A (Z80 (Note 1) CMOS).The AX6963 can be used
with a TMPZ84CO00A as shown in the following application circuit.

® MPU memory address mapping
Datais transferred to the AX6963 using a memory request signal.

Address
DATA (1/0) Ak
Command / Status *xxx41H
A15
3
1 N —
: %_2 Address CE
: NI Decoder
| 2
A0 C/ID
TMPZ84CO00P AX6963
12
D7 N D7
O
! T !
. NI .
3)
DO et DO
MREQ g o I—d Oo— WR
wR— 1
RD —q o—9 o— RD

(Note 1) : Z80isatrademark of Zliog Inc.
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® MPU 1/O addressing
Dataistransferred to the AX6963 using an I/O request signal.

/O Address
DATA *x 4
Command / Status **+1H
Al5
3 _
i T ——830— CE
5
: N
! O
|_
A8
TMPZ84CO0P AX6963
A7
3
, N
: ©) Address
! I —@
! NI Decoder
| 2
A0 C/D
L0
D7 N\ D7
@)
i I i
! g 3 !
DO o DO
TORQ g *H Oo— WR
WR I
RD —q o—g Oo— RD
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® When using PPl LS| (TMP82C55)

The AX6963 can be connected to a PPl LS.
The port A connects to the data bus. o
The port C connects to the control bus. (C/D, CE, WR, RD)

Al5 g_
8 PC7 CE
. g PC6 C/D
| 3 PCS WR
A8 " PC4 RO
TMPZ84CO00P TMP82C55 AX6963
A7
(% Address cs
; O Decoder
; T
! <
N~
|L_> Al
AO AO
L2
D7 N D7 PA7 D7
O
i Z = i ’
! NS 8 i ' 8 '
DO 8 DO PAO DO
IOE WR
WR
== RD
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Application Circuit (1)

MEMORY FOR
UPPER DISPLAY

—1 A0~12
—RW 6264
ad0~ad12 B o /018
CE1 | SRAM
DO~D7 ; Do-D7 . "W ‘e n::;nlow FOR
do~d7 ® LOWER DISPLAY
MDS e L TA0~12
MDO L—RW 6264
MD1 15 1/01~8
TMPZ MD2 CEL [SRAM
o oo
84CO0P MD3
FSO ®
FS1 e I
o5 L
—ANM= o —ANM =<
AX6963 550Rg0E | BoaRgO=a
- CDO -1 CDQO
HALT
- AX6940 AX6940
DUAL HSCP
TORG T CDATA | {@ Q@
WR % RD DIO1
RD RD LP & —CP a’\
A0 oD FR v AX6942 0564 LCD 64*320 dot
RSILS
1/0
A1~A7H ADDRESS CE  LscP {} {}
DECODER - 01....080 01....080
S AX6940 AX6940
Xl XO | Q. cooncDl o CDo
553958 | 555398 sE
1 4 ]
Py |
T @
[ ]
RESET Vss
AsLic Microelectronics Corporation
Version 3.0
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Application Circuit (2)

EXTERNAL

13 MEMORY
A0~12
J 5’3’! 86264
o ad0~ad}2 L [SRAM
DO~D7 DO-D7 4o gy
MDS =
E MDO
MD1
TMPZ Jujvte
84C00P MD3
— FSO
E— FS1
— SDSEL
AX6963
t HALT
DUAL
TORQ WR CDATA ‘
WR RD DIO1
=) RD LP———@—CP —|01 \
AO cb FR v AX6942 on LCD 64*160 dot
RILS
110
A1~A7H ADDRESSOI11CE  HSCP— {} {}
DECODER - 01....080 01....080
RESET AX6940 AX6940
Xl XO . CDI 8 CDOrCDI g CPO
2085795s8 | 5525958
D P ]
® |
’
) .
1 L 2 2 o000
[] []
RESET Voo Vss
With collaboration of https://www.displayfuture.com AsLic Microelectronics Cor por ation
Version 2.0
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Package Dimensions

. Symbol | MIN |NOM | MAX
DI R A - - 1.80
. g L2TYP. Al 0.05 — 0.25
A
W | THAARRARARARARARAAAMAL A2 | 135 [ 140 | 145
>- .
= s i b | 020 | 030 | 040
= @ = D 24.10 BASIC
= = DI 20.00 BASIC
—— I - — LT-]
— /= [ e 0.8 BASIC
% % E 18.10 BASIC
= @ v El 14.00 BASIC
| FOCERReC RS R Ece, & L L 1] s
E byl e >l 2.0TYP. - -
> 2.0TYP. < eo 0 35 7
UNT: mm
— i AR NOTES:
—t e e A2 A 1JEDEC:N/A.
J \ L 74_;7777_;7 v v 2.DATUMPLANE IS LOCATED AT THE BOTTOM
/ i A OF THE MOLD PARTING LINE COINCIDENT WITH
E WHERE THE LEAD EXITS THE BODY.
3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
PROTRUSION.ALLOWABLE PROTRUSION IS 0.25 mm
PER SIDE.DIMENSIONS D1 AND E1 DO INCLUDE MOLD
MISMATCH AND ARE DETERMINED AT DATUM
ﬁ:% PLANE[H].
A\ 4 | 4. DIMENSION b DOES NOT INCLUDE DAMBAR
SBATING PLANE v PROTRUSION.
025 8 ‘f‘J
<—Pp
L1
AsLic Microelectronics Cor poration
Version3.0
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