ZERHR SPLC780A1

SUNPLUS 16COM/40SEG CONTROLLER/DRIVER

GENERAL DESCRIPTION

The SPLC780A1, a dot-matrix LCD controller and driver from SUNPLUS, is a unique design for displaying

alpha-numeric, Japanese-Kana characters and symbols. The SPLC780A1 provides two types of interfaces to

MPU: 4-bit and 8-bit interfaces. The transferring speed of 8-bit is twice faster than 4-bit. A single
Duty factor (selected by program):
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— 1/8 duty: 1 line of 5 x 7 dots
— 1/11 duty: 1 line of 5 x 10 dots
— 1/16 duty: 2 lines of 5 x 7 dots / line
W Built-in power on automatic reset circuit
W Built-in oscillator circuit (with external resistor)

W Support external clock operation
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FUNCTION DESCRIPTION
B OSCILLATOR
SPLC780A1 has a good oscillator that supports not only the internal oscillator operation but also the external

clock operation.

B CONTROL AND DISPLAY INSTRUCTIONS
Control and display instructions will show in details as following:

1. Clear Display
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0 0 0 0 0 0 0 0 0 1

It clears the whole display and sets display data RAM's address 0 in address counter.

2. Return Home
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 0 0 1 X

X: Do not care (0 or 1)

It sets display data RAM's address 0 in address counter and display returns to its original position. The cursor
or blink goes to the left edge of the display (to the 1st line if 2 lines are displayed). The contents of the Display
Data RAM do not change.

3. Entry Mode Set

During writing and reading data, it sets cursor move direction and shifts the display.
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0 0 0 0 0 0 0 1 [I/D| S

I/ D =1:Increment, | / D = 0: Decrement.
S = 1: The display shift, S = 0: The display does not shift.

S=1 /D=1 It shifts the display to the left

S=1 I1/D=0 It shifts the display to the right
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4. Display On/Off Control
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0 0 0 0 0 0 1 D C B

D = 1: Display on, D = 0: Display off

5x 7 dot 5 x 10 dot
C =1: Cursoron, C = 0: Cursor off character font character font
8th line
LCursor —> 11th line

B = 1: Blinks on, B= 0: Blinks off

5. Cursor or Display Shift : :
Without changing DD RAM's datas, it can move cursor and shift display.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0| o 0| o 0 1 |[SIC|RL| X | X Blink display alternately
SIC R/L Description Address Counter

0 0 Shift cursor to the left AC=AC-1

0 1 Shift cursor to the right AC=AC+1

1 0 Shift display to the left. Cursor follows the display shift AC =AC

1 1 Shift display to the right. Cursor follows the display shift AC =AC

6. Function Set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 1 DL [ N F X X

X: Do not care (0 or 1)

DL: It sets interface data length.

DL = 1: Datas are transferred with 8-bit lengths (DB7 - 0).

DL = 0: Datas are transferred with 4-bit lengths (DB7 - 4).
(It needs two times to transfer datas)

N: It sets the number of the display line.

N = 0: One-line display.

N = 1: Two-line display.

F: It sets the character font.

F = 0: 5 x 7 dots character font.

© Sunplus Technology Co., Ltd. 3 Rev.: 1.2 2000.05.05



ZERHR
SUNPLUS SPLC780A1

F =1:5 x 10 dots character font.

N F No. of Display Lines Character Font Duty Factor
0 0 1 5 X 7 dots 1/8
0 1 1 5 x 10 dots 1/11
1 X 2 5 x 7 dots 1/16

It cannot display two lines with 5 x 10 dot character font.

7. Set Character Generator RAM Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 1 a a a a a a

It sets character generator RAM address (aaaaaa), to the address counter.

Character generator RAM data can read or write after this setting.

8. Set Display Data RAM Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 1 a a a a a a a

It sets display data RAM address (aaaaaaa), to the address counter.
Display data RAM can read or write after this setting.
In one-line display (N = 0), (aaaaaaa),. (00)16 - (4F)1s.
In two-line display (N = 1), (aaaaaaa),. (00)¢ - (27)¢ for the first line,

(aaaaaaa),. (40)46 - (67)16 for the second line.

9. Read Busy Flag and Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0 1 BF a a a a a a a

When (BF = 1) indicates that the system is busy now, it will not accept any instruction until no busy (BF = 0). At

the same time, the address counter ccontents's (aaaaaaa), is read out.

10. Write Data to Character Generator RAM or Display Data RAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 1 0 d d d d d d d d

It writes data (dddddddd), to character generator RAM or display data RAM.
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11. Read Data from Character Generator RAM or Display Data RAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

d d

Code 1 1 d d d d d

o

It reads data (dddddddd), from character generator RAM or display data RAM.
To get the correct data readout is shown belows:
(i) Set the address of the character generator RAM or display data RAM or shift the cursor instruction.

(ii) Send the “ Read " instruction.

8-Bit operation and 8-digit 1-line display (using internal reset)

No{ Instruction Display Operation

1| Poweron . (SPLC780A1 starts initializing ) Power on reset . No display .

Function set
RS R/WDB7DB6DB5DB4DB3DB2 DB1DBO0

ofofojoOof1]j1|J]0fO0|X]|X

Set to 8-bit operation and select 1-line
display line and character font .

Display on / off control

ojojofojofof1j1f{1]0

Display on .
Cursor appear .

Increase address by one .

It will shift the cursor to the right when
writing to the DD RAM / CG RAM .
Now the display has no shift .

Write "W " .

The cursor is incremented by one and
shifted to the right .

Write data to CG RAM / DD RAM Write "E " .
6 W The cursor is incremented by one and
shifted to the right .

Write data to CG RAM / DD RAM

°
™
7 )
™
[ J
Write data to CG RAM / DD RAM Write "E " .
WELCOME _ The cursor is incremented by one and

Ljojoj1rjojojo shifted to the right .

Entry mode set

WELCOME_ Set mode for display shift when writing

Write data to CG RAM / DD RAM Write " "(space) .

10 ELCOME _ The cursor is incremented by one and
tjojojojijojojojojo shifted to the right .
Write data to CG RAM / DD RAM Write"C " .
11 LCOME C_ The cursor is incremented by one and

shifted to the right .

12

m .....||".....|i M7
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Nof Instruction Display Operation
Write data to CG RAM / DD RAM Write " Y ".
13 COMPAMY_ The cursor is incremented by one and
1jojojrjojij1jojoj1 shifted to the right .
14 Cursor or display shift | COMPAMY | Only shift the cursor's position
ojojfOofo]JO|1(O0]|]O]|X|X = totheleft (V).
Cursor or display shift . . o
15 | COMPAMY | Only shift the cursor's position

tothe left (M) .

| Write "N " .

16 | OMPANY The display moves to the left .

17 Cursor or display shift | COMPANY | Shift the display and the cursor's
ojojojofoj1f1]2|X|X = position to the right .
18 Cursor or display shift COMPANY Shift the display and the cursor's
ojlojojofoj1fo]2]|X|X — position to the right .
Write data to CG RAM / DD RAM Write " " ( space) .
19 OMPANY _ The cursor is incremented by one and

shifted to the right .

20

Return home

210000000010WELCONIE

Both the display and the cursor return
to the original position (address 0) .
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4-Bit operation and 8-digit 1-line display (using internal reset)

No{ Instruction Display Operation
1 | Poweron . ( SPLC780A1 starts initializing ) Power on reset . No display .
Function set
2 RS R/WDB7DB6DBS5 DB4 Set to 4-bit operation .
ojojofof1]0
Function set
olololol1]lo0 Set to 4-bit operation and select 1-line
3 : .
display line and character font .
ojo|jofOo|X]|X
Display on / off control
4 oloflo|lolo]oO _ Display on .
Cursor appears .
ojof|1f2f1]0
Entry mode se Increase address by one .
5 olololololo It will shift the cursor to the right when
— writing to the DD RAM / CG RAM .
ofojof1j1]0 Now the display has no shift .
Write data to CG RAM / DD RAM
Write "W " .
6 110j0j1j0f1 W_ The cursor is incremented by one and
1 0 0 1 1 1 shifted to the rlght .
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8-Bit operation and 8-digit 2-line display (using internal reset)

No{ Instruction Display Operation
1 | Poweron. ( SPLC780AL1 starts initializing ) Power on reset . No display .
Function set : ; .
Set to 8-bit operation and select 2-line
2 RS R/WDB7DB6DB5DB4DB3DE2 DB1DBO display line and 5 x 7 dot character
ofofofof1f1]1|0]|X]|X font .
Display on / off control Display on
3 ojojojojofof1r1f12]1]0 - Cursor appear .
Increase address by one .
Entry mode set
4 y _ It will shift the cursor to the right when
ofofofofofOo|jOf1]1]|O writing to the DD RAM / CG RAM .
Now the display has no shift .
Write data to CG RAM / DD RAM W Write " W " .
5 = The cursor is incremented by one and
Ljojojrjojrjojijiga shifted to the right .
° °
° °
6 ° °
° °
° °
Write data to CG RAM / DD RAM WELCOME Write"E " .
7 1lolol1lololol1ToT1 = The cursor is incremented by one and
shifted to the right .
Set DD RAM address WELCOME It sets DD RAM's address .
8 ololililolololololo The cursor is moved to the beginning
= position of the 2nd line .
Write data to CG RAM / DD RAM WELCOME Write" T".
9 1lololzlol2lol1ToTo0 T The cursor is incremented by one and
= shifted to the right .
° N
o .
°
10 : .
° °
Write data to CG RAM / DD RAM WELCOME Write" T ".
11 Th is i ted b d
1{olof1lol|1|lo]1|o0]|o0]|[TOPART. shifted o the 'ri”gcr:temen ed by onean
Entry mode set
y WELCOME When writing , it sets mode for the
12l foloflo|o|o|lo|o|1]|1]|1]]|[TOPART_ display shift .
Write data to CG RAM / DD RAM ELCOME Write"Y " .
13 The cursor is incremented by one and
1]1]0j]0j212|0]1f2]|]0f0]f1 O PARTY_ shifted to the right .
° °
° °
°
14 : .
o °
15 Return home WELCOME Both the display and the cursor return
ojojJofo]JofofO]JOf1]0O TO PARTY to the original position (address 0) .
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B RESET FUNCTION
At power on, it starts the internal auto-reset circuit and executes the initial instructions.

There are the initial procedures shown as belows:

[ 8-Bit Interface ]

Power On

Wait time > 15 ms
after VDD > 4.5V

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction .
co e XX Function set ( Interface is 8 bits length . )

Wait time > 4.1 ms

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO { | BF cannot be checked before this instruction .

00 0 0t X XXX Function set ( Interface is 8 bits length . )

Wait time > 100 us

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction .
co e XX Function set ( Interface is 8 bits length . )

BF can be checked after the following
instructions .

Function set ( Interface is 8 bits length .
Specify the number of display lines and
character font . )

RS RIW DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO The number of display lines and character
000 o0 11 N F XX font cannot be changed afterwards .
000 0 00 1 0 0 0
0 0 O 0O 0 0 O 0 0 1 Dlsplay off
000 0 00 0 1 D S

Display clear

Initialization Ends Entry mode set
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[ 4-Bit Interface ]

Power On

Wait time > 15 ms
after VDD > 4.5V

RS R/W DB7 DB6 DB5 DB4 { | BF cannot be checked before this instruction . |
0 0 0 0 1 1

Wait time > 4.1 ms

RS R/W DB7 DB6 DB5 DB4 { | BF cannot be checked before this instruction . |

Function set ( Interface is 8 bits length .)

0 O 0 0 1 1

Wait time > 100 us

RS R/W DB7 DB6 DB5 DB4 | BF cannot be checked before this instruction . |
0 0 c o0 1 1 Function set ( Interface is 8 bits length . )

Function set ( Interface is 8 bits length .)

BF can be checked after the following

RS R/W DB7 DB6 DB5 DB4 instructions .
0 O 0 0 1 0 Function set ( Set interface to be 4 bits length)
0 o 0 0 1 0 Interface is 8 bits length .
0O O N F X X Function set ( Interface is 4 bits length .
0 o 0 0 0 0 Specify the number of the display lines
and character font . )
0 O 1 0 0 0
0 O 0 0 0 0 The number of display lines and character
0 o 0 0 0 1 font cannot be changed afterwards .
0 0 0 0 0 0 Display off
0 O 0 1 I/ID S
l Display clear

Initialization Ends Entry mode set
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B DISPLAY DATA RAM (DD RAM)
The DD RAM stores display data and its RAM size is 80 bytes. The area in DD RAM that is not used for display
can be used as a general data RAM. Its address is set in the address counter. There are the relations between

the display data RAM's address and the LCD's position shown belows.
1-line display , 80 display characters

1 2 3 4 5 6 79 80 «—— Display position
00 |01 02|03 |04][05|-——ccceeee—— 4E | 4F Display data RAM
address

( Example ) 1-line display , 8 display characters
1 2 3 4 5 6 7 8 <«4—— Display position

Display data RAM
address

00 [ 01 | 02 03 |04 (05|06 (07| «—

When the display shift operation is performed , the display data RAM's address moves as :
(1) Left shift (i) Right shift

01 ] 02| 03|04 ]|05(|06 ]| 06 (07| 08 4F | 00 [ 01 | 02 | 03 | 04 | O5 | 06

B CHARACTER GENERATOR ROM (CG ROM)
Using 8-bit character code, the character generator ROM generates 5 x 7 dot or 5 x 10 dot character patterns.

It also can generate 160 5 x 7 dot character patterns and 32 5 x 10 dot character patterns.

B CHARACTER GENERATOR RAM (CG RAM)
Using the programs, users can easily change the character patterns in the character generator RAM. It can

be written with 5 x 7 dots, 8 character patterns or written with 5 x 10 dots, 4 character patterns.
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% EER

Here are the SPLC780A1's character patterns shown as belows:

Correspondence between Character Codes and Character Patterns (ROM Code: 01)

b7-
ba\b4 [ 0000 | 0010|0011 | 0100|0101 |0110|0111|1010| 101111001101 |1110]|1111
-b0
CG el [ E | E " | s gy | owem |
0000 ["RAM
( 1 ) | ] | | | 1] | ] [ 11 []] | | | I | E
0001 ["(2) | o | & |B=f |0l |md =R g | 5[ | R | | L3
oo ('3 | | b |k B T M
0011 ( 4 ) "L .I.:= EIII. I:::. =III. .:::. IIE ) I.= .E .E::: ::- =:.:=
0100 ( 5 ) .: :. =.. " EII.= E EII:E E... ... IIEII E.. .. EI..E E= =:
0101 ( 6 ) ...== .IIIE ;:::I ...E =:::= E...E == ... ..= .IIE EI::. E...E
0110 ("(7) mmn | Bw | B [ Ba® | F | Rf | TN B | e | ek | Bt | 2
CG := ...:= =.... E I...= | ] | ] L 11 []] EmgE. ....= .:::I | ] AEEEEn
0111 RAM E. EI::E .E.E .:::E E.=.E I=.. T .:.: I.= EI..E IE E.
(8) I..=
CG I.. =...= =. .= L | ] || || | | =..= mmEg E E amm :...:
1000 'RAM | % (g [ E™8 | o= | B B | o= | o | || TS| a8 |
( 1 ) n | 1] | [ 1] | ] |} n ] | ]
1001 ( 2 ) I.= :::= IEI .E. IEI .:::E =.::E IE ..= E EI= ; E...E
1010 ["(3) 4 *F= | m o0 | | a0 | || [ B B[R B |
1011 ( 4 ) ..E.. := ...I E.. .:I .=. ::=E. :.= E.III EIIIE o IE..=
1100 ( 5 ) := ...I L[] ..E.. IEI E .E.:= ::I : .I.= i I.= =.E.. E.=.E
1101 ( 6 ) - Hem— ) ..E = E .=. I::EI I. :I .. L L] : .E:I. ..E..
110 [(7) | & | o B sidE RN R
CG Sl - || L=y E | =
1111 RAM ... :. EIIIE AEEEN EIIIE .=:.. " EIE :I.. ..:. .I...
(8)
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There are the relations between character generator RAM addresses, character generator RAM datas
(character patterns) and character codes shown as belows:

5 X 7 dot character patterns

Character Code CG RAM Character Patterns
(DD RAM Data ) Address (CG RAM Data)

b7 b6 |b5]|b4|b3|b2|bl|b0| |b5[b4|b3|b2|bl|[b0| [b7|b6|b5|b4|[b3|b2]|bl|b0
O|O0|O|F=F=F=J2|2|1]|]2]|1
OO E=F=F=|2[O[L]0109[ character
oO|l|1|0| F=F=F=]0]0f2]|0]0O Pattern
olz|1| FZFE-F-|ofofz|o]o]| Bxample

oOj]o0jO0fO0|X[FrOry0 o0 040410 EX EX EX
1|00l F=FE=-E=|OfO0]J2]0{O
1|0|12| F=F=-FE=|0f0]J21]0{O
1(1|0| E=F=E=|l0]JO0|1f0]O Cursor

il il Position

1|12 F=-F-FE-|Of0O]JO]O]fO ‘
ojlo|J]O|EF=F=EF=|0]2|1|1]0
OJO I LI EZFZF=1%O% 121919 Character
ol1|0| F=F=F=]0(|O0f2]|0]O Pattern

olo|o|o|x[oo¥r] 0 0/1/0 Bl = o S e R K memre®
1({o|o| EF=F=EF=|l0]JO0|1f0]O
1(0|1| E=F=E=|l0]JO0|1f0]O
1(1|0| E=F=E=|l0]2|1f1]O0
1(1|12| EFE=F=E=|l0]J0]O0OfO0]O

Note :
1. . It means that the bit0~2 of the character code correspond to the bit3~5 of the CG RAM address .
2. | = |: These areas are not used for display , but can be used for the general data RAM .

3. When all of the bit4-7 of the character code are 0 , CG RAM character patterns are selected .

4. "1":Selected," 0" : Noselected," X":Donotcare (Oorl).

5. For example (1), to set character code (b2 =b1=b0=0,b3 =0o0r 1, b7-b4 = 0) is to display " T ".
That means character code (00)16,and (08)16 can display " T " character.

6. The bits 0-2 of the character code RAM is character pattern line position. The 8th line is the cursor
position and display is formed by logical OR with the cursor.
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5 X 10 dot character patterns

Character Code CG RAM Character Patterns
(DD RAM Data ) Address (CG RAM Data )
b7|b6[bs[bab3[b2[b1[bo| [b5]ba[b3]b2[b1[bo| [b7]b6]bs5[ba[b3[b2]b1]00
oflololol F=FE-F=Talooo[2
0jojojt g%g%g% tjo0jojojt Character
0OlO|1|O| F=F-F-l2|0O0O]JO|O]1 Pattern
olo|z|x| F=F=F=[2]o|o]o[z]| Bxample®
ol1lolo|l EZE=F=[2]o]oo]2
ololo|o|xtokodx|okololslola| FxExEx[alolo|o]2
olslelol EcE=F=[2]o]oo]2
olelelelEzcE=F=[2]o]oo]2
1]ofloflo] FzF=F=l2]ofo]o]2
1loflols]| FzFzkE=lalala]2]2 Cursor
FCEZES Position
1]o{z{o|F=F=F=|o|o]o]o]0] «—
1|10|1(1|E=-F-F-F-FE-FE-kE-kE=
1|1fofo| F=F=F=F=F=F=F=F=
1| 1fo]1]| prExpxfx XXX Ex
1|11 o| FEFZF=F=F=F=F=F=
1|12 FEFZFZF=FF=F=F=

Note :
1. VA : It means that the bit1~2 of the character code correspond to the bit4~5 of the CG RAM address .

2. g : These areas are not used for display , but can be used for the general data RAM .
3. When all of the bit4-7 of the character code are 0, CG RAM character patterns are selected .
4, "1":Selected,"0":Noselected,"X":Donotcare (Oor1l).

5. For example (1), to set character code (b2 =b1 =0, b3 =b0 =0 or 1, b7-b4 = 0) is to display " U ".
That means all of the character codes (00)1s, (01)16, (08)16,and (09)16 can display " U " character.

6. The bits 0-3 of the character code RAM is character pattern line position. The 11th line is the cursor
position and display is formed by logical OR with the cursor.

B TIMING GENERATION CIRCUIT
The timing generation circuit can generate needed timing signals to the internal circuits. In order to prevent

the internal timing interface, the MPU access timing and the RAM access timing are separately generated.

© Sunplus Technology Co., Ltd. 15 Rev.: 1.2 2000.05.05
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B LCD DRIVER CIRCUIT
There are 16 commons x 40 segments signal drivers in the LCD driver circuit. When a program specifies the
character fonts and line numbers, the corresponding common signals will output drive waveforms and the

others still output unselected waveforms.

B CURSOR /BLINK CONTROL CIRCUIT
It can generate the cursor or blink in the cursor / blink control circuit. The cursor or the blink appears in the digit
at the display data RAM address set in the address counter.

When the address counter is (07) 16, the cursor's position is shown as belows:

b6 b5 b4 b3 b2 bl b0
AC (0f(O0|O0Of0O|1]|1]|1

In a 1-line display

digt 1 2 3 45 6 7 8 9 10 <«—— Display position

00|01 (02 |03|04|05]|06|07]|08]|09 8 <«—— Display data RAM address
f ( Hexadecimal )

the cursor position

In a 2-line display

digt 1 2 3 45 6 7 8 9 10 <«—— Display position

Istline |00]01)02|03]04)0506|07)08 |09 )<—Display data RAM address

( Hexadecimal )

2nd line [40 (41|42 |43 (44|45 46/1; 48 | 49
/
the cursor position

B INTERFACING TO MPU

There are two kinds of data operations - one is 4-bit operations, the other is 8-bit operations. Using 4-bit MPU,
the interfacing 4-bit datas are transferred by 4-busline (DB7 - 4). DB3 - 0 buslines are not used. Using 4-bit
MPU to interface 8-bit datas needs two times. First, the higher order 4-bit datas are transferred by 4-busline
(DB7 - 4). Secondly, the lower order 4-bit datas are transferred by 4-busline (DB3 - 0). Using 8-bit MPU, the
interfacing 8-bit datas are transferred by 8-buslines (DB7 - 0).

© Sunplus Technology Co., Ltd. 16 Rev.: 1.2 2000.05.05
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B SUPPLY VOLTAGE FOR LCD DRIVE

There are different voltages that supply to SPLC780A1's pins (V5 - 1) to obtain LCD drive waveform. The

relations of the bias, duty factor and supply voltages are shown as belows:

Duty Factor | 1/8,1/11 1/16
Supply~\Bias 1/4 1/5
Voltage

V1 VDD- 1/4 VLcD | VDD - 1/5 VLCcD
V2 VDD- 1/2 VLCD | VDD - 2/5 VLCD
V3 VDD- 1/2 VLcD | VDD - 3/5 VLCD
V4 VDD- 3/4 VLCD | VDD - 4/5 VLCD
V5 VDD - VLCD VDD - VLCD

— The power connections for LCD (1/4 Bias, 1/5 Bias) are shown belows:

(+5V) VDD (+5V)
VDD VDD
A A
V1 Vi
V2 V2
Viep Vicp
V3 V3
va V4
V5 4 V5 4
1/4 Bias 1/5 Bias
(1/8,1/11 Duty) -V or Gnd (1/16 Duty) -V or Gnd
© Sunplus Technology Co., Ltd. 17 Rev.: 1.2 2000.05.05
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The bypass-capacitor can improve the LCD display's quality.

VDD (+5V) VDD (+5V)
VDD A VDD A
V1 V1
V2 V2
Viep Viep
V3 V3
V4 V4
V5 A\ 4 V5 A\ 4
1/ 4 Bias 1/5 Bias
(1/8,1/11 Duty) -V or Gnd (1/16 Duty) -V or Gnd

The bias voltage must have the following relations:
VDD >V1>V2 = V3>V4>V5,V5 <0 (volt).

© Sunplus Technology Co., Ltd. 18 Rev.: 1.2 2000.05.05
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— The relations between LCD frame's frequency and oscillator's frequency

(Assume the oscillation frequency is 250KHz, 1 clock cycle time = 4 ps)

1.1/ 8 Duty
400 clocks
T e N I B 1s | 1|2
coM1 iVl
V2(V3)
V4
V5

I: 1 frame #I

1 frame =4 (us) x 400 x 8 = 12800 (us) =12.8 ms
1

Frame frequency= ——— =78.1 (Hz
a Y 12.8 (ms) (Hz)
2.1/11 Duty
400 clocks
VDD|‘T’2|3|4|— ——————————— -|11|12
CcoM1 Vi
V2(V3)
V4
V5
{: 1 frame #{

1 frame = 4 (us) x 400 x 11 = 17600 (us) = 17.6 ms
1

Frame frequency = m =56.8 (Hz)
3.1/16 Duty
200 clocks
VDDI‘T’2|3|4|— ———————— —|16|12
coM1 Vi
V2
V3
V4
V5
{: 1 frame #{

1 frame = 4 (us) x 200 x 16 = 12800 (us) = 12.8 ms

1 =78.1 (Hz)

Frame frequency = —————
12.8 (ms)

© Sunplus Technology Co., Ltd. 19 Rev.: 1.2 2000.05.05
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B REGISTER --- IR (Instruction Register) and DR (Data Register)
SPLC780A1 has two 8-bit registers - IR (instruction register) and DR (data register).

In the followings, we can use the combinations of the RS pin and the R/W pin to select the IR and DR.

RS R/W Operation

0 0 IR write(Display clear, etc.)

0 1 Read busy flag (DB7) and address counter (DB6 - 0)

1 0 DR write (DR to Display data RAM or Character generator RAM)
1 1 DR read (Display data RAM or Character generator RAM to DR)

The IR can be written from the MPU but cannot read by the MPU.

B BUSY FLAG (BF)
When RS =0 and R/W =1, the busy flag is output to DB7.
As the busy flag =1, SPLC780AL is in busy state and does not accept any instructions until the busy flag = 0.

B ADDRESS COUNTER (AC)

The address counter assigns addresses to display data RAM and character generator RAM. When an
instruction for address is written in IR, the address information is sent from IR to AC. After writing into (or
reading from) display data RAM or character generator RAM, AC is automatically incremented by+1 (or
decremented by -1). AC contents are output to DB6 - DBO when RS = 0 and R/W = 1.

© Sunplus Technology Co., Ltd. 20 Rev.: 1.2 2000.05.05
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B |/O PORT CONFIGURATION

Input port : E Input port: R/W , RS
|  vDD | VDD VDD
I |
I E;' I
PMOS

I I E:'
| _| PMOS | f{ —| PMOS
l l —

————¢ ~—————— 9 r——

] E] NMOS

Output port: CL1,CL2,M, D

N

~ VDD

—] EJ PMOS

. E] NMOS

Input / Output port : DB7 - 0

| N VDD » VDD » VDD Enable
|
|
PMOS
| ﬁEJ > 15 pyos ba t
| _
’ 9 *r— —e

Data

1
¥
o
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PIN DESCRIPTION

Mnemonic PIN No. Type Description
VDD 10 I Power input
VSS 80 I Ground
0oscC1 1 Both OSC1 and OSC2 are connected to the ceramic filter or
0sc2 2 resistor for internal oscillator circuit.

For external clock operation, the clock is input to OSC1.

V5-1 7-3 I Supply voltage for LCD driving.
E 15 | It is a start signal to read data or write data.
R/W 14 I Itis a signal to select read or write.

1: Read, 0: Write.

RS 13 I Itis a signal to select register.
1: Data register (for read and write)
0: Instruction register (for write),

Busy flag -- address counter (for read).

DB3-0 19-16 I/0 Low-order 4 data bits
DB7 - 4 23 - 20 1/0 High-order 4 data bits
CL1 8 O Clock to latch serial data D.
CL2 9 O Clock to shift serial data D.
M 11 ©) Switch signal to convert LCD waveform to AC.
D 12 @) Sends character pattern data corresponding to each common
signal serially.
1: Selection, 0: Non-selection.
SEG40-1 40 - 79 ©) Segment signals for LCD.
COM16 -1 39-24 ©) Common signals for LCD.
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ABSOLUTE MAXIMUM RATINGS
Characteristics Symbol Ratings
Operating Voltage VDD -0.3V to +7.0V
Driver Supply Voltage Vico VDD-12V to VDD+0.3V
Input Voltage Range Vin -0.3Vto VDD + 0.3V
Operating Temperature Ta -20 C to+70 C
Storage Temperature Tsto -55 C to+125 C

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause operational errors or damage to the

device.

DC CHARACTERISTICS (Ta=25 °C, VDD = 2.7 to 4.5V)

For normal operational conditions see AC/DC Electrical Characteristics.

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current Iop - 0.2 0.4 mA External clock (Note)
Input High Voltage Vim1 0.7vDD - VDD V .
Pins:(E, RS, R/W, DB7 - 0)
Input Low Voltage Vi -0.3 - 0.55 V
Input High Voltage \ 0.7vDD - VDD \ )
Pin OSC1
Input Low Voltage VL2 -0.2 - 0.2vDD \
Input High Current lin -1.0 - 1.0 PA Pins: (RS, R/W, DB7 - 0)
Input Low Current I -5.0 -15 -30 pA VDD = 3.0V
Output High lon =-0.1mA
Vor1 0.75vDD - - \Y, )
Voltage (TTL) Pins: DB7 - 0
Output Low lo. = 0.1mA
Vou1 - - 0.2vDD \Y, )
Voltage (TTL) Pins: DB7 - 0
Output High lon = - 40uA,
P J Vorz 0.8vDD - - \Y _ hA
Voltage (CMOS) Pins: CL1, CL2, M, D
Output Low loL = 40pA, Pins:
Vo2 - - 0.2vDD Y
Voltage (CMOS) CL1, CL2, M, D
Driver ON Resistance lo= #+50uA, Vico = 4V
Rcom - - 20 KQ .
(COM) Pins: COM16 - 1
Driver ON Resistance lo= #+50uA, Vico = 4V
Rsec - - 30 KQ ]
(SEG) Pins: SEG40 - 1
LCD Voltage Vico 3.0 - 11.0 \ VDD-V5, 1/4 bias or 1/5 bias

Note: Fosc = 250KHz, VDD = 3V, pin E =“L", RS, R/W, DB7 - 0 are open, all outputs are no loads.

© Sunplus Technology Co., Ltd.
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AC CHARACTERISTICS (Ta = 257C, VDD = 2.7 to 4.5V)
B INTERNAL CLOCK OPERATION

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
VDD = 3V
OSC Frequency Fosc1 190 270 350 KHz
Rf = 75KQ+2%
B EXTERNAL CLOCK OPERATION
. Limit : .
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
External Frequency Fosc2 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr, tf - - 0.2 ys
B WRITE MODE (Writing data from MPU to SPLC780A1)
o Limit ) o
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 1000 - - ns Pin E
E Pulse Width tew 450 - - ns Pin E
E Rise/Fall Time tr, tF - - 25 ns Pin E
Address Setup Time tsp1 60 - - ns Pins: RS, R/W, E
Address Hold Time tHD1 20 - - ns Pins: RS, R/IW, E
Data Setup Time tsp2 195 - - ns Pins: DB7 - 0
Data Hold Time tHD2 10 - - ns Pins: DB7 - 0
B READ MODE (Reading data from SPLC780A1 to MPU)
. Limit . .
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 1000 - - ns Pin E
E Pulse Width tw 450 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsp1 60 - - ns Pins: RS, R/W,E
Address Hold Time tHp1 20 - - ns Pins: RS, R/W,E
Data Output Delay Time to - - 360 ns Pins: DB7 - 0
Data hold time tHD2 5.0 - - ns Pin DB7 - 0
© Sunplus Technology Co., Ltd. 24 Rev.: 1.2 2000.05.05
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DC CHARACTERISTICS (Ta = 257C, VDD = 4.5 to 5.5V)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current Iop - 0.55 0.8 mA External clock (Note)
Input High Voltage Vim1 2.2 - VDD V .
Pins:(E, RS, R/W, DB7 - 0)
Input Low Voltage Vi -0.3 - 0.6 V
Input High Voltage Vim2 VDD-1 - VDD V Pin OSC1
Input Low Voltage V2 -0.2 - 1.0 V Pin OSC1
Input High Current lin -2.0 - 2.0 PA Pins: (RS, R/W, DB7 - 0)
Input Low Current I -20 -50 -100 UA VDD = 5.0V
Output High lon =-0.1mA
Vor 2.4 - VDD Y )
Voltage (TTL) Pins: DB7 - 0
Output Low lo. = 0.1mA
Vou1 - - 0.4 V ]
Voltage (TTL) Pins: DB7 - 0
Output High lon = - 40uA,
P 9 Vorz 0.9vDD - VDD Y, _ hA
Voltage (CMOS) Pins: CL1, CL2, M, D
Output Low loL = 40pA, Pins:
P VoLz - - 0.1vDD \ WA
Voltage (CMOS) CL1,CL2, M, D
Driver ON Resistance lo= £50uA, Vico = 4V
Rcom - - 20 KQ _
(COM) Pins: COM16 - 1
Driver ON Resistance lo= £50uA, Vico = 4V
Rsec - - 30 KQ )
(SEG) Pins: SEG40 - 1
LCD Voltage Vico 3.0 - 11.0 \ VDD-V5, 1/4 bias or 1/5 bias

Note: Fosc = 250KHz, VDD =5V, pin E = “L", RS, R/W, DB7 - 0 are open, all outputs are no loads.

© Sunplus Technology Co., Ltd.
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AC CHARACTERISTICS (Ta = 25C, VDD = 4.5 to 5.5V)
B INTERNAL CLOCK OPERATION

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
VDD =5V
OSC Frequency Fosc1 190 270 350 KHz
Rf =91 KQ+2%
B EXTERNAL CLOCK OPERATION
o Limit ) o
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
External Frequency Fosc2 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr, tf - - 0.2 Us

B WRITE MODE (Writing Data from MPU to SPLC780A1)

Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.

E Cycle Time tc 400 - - ns Pin E

E Pulse Width tew 150 - - ns Pin E

E Rise/Fall Time tr, tr - - 25 ns Pin E

Address Setup Time tsp1 30 - - ns Pins: RS, R/W, E
Address Hold Time tHD1 10 - - ns Pins: RS, R/W, E
Data Setup Time tsp2 40 - - ns Pins: DB7 - 0

Data Hold Time tHD2 10 - - ns Pins: DB7 - 0

B READ MODE (Reading Data from SPLC780A1 to MPU)

Characteristics Symbol Slull Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 400 - - ns Pin E
E Pulse Width tw 150 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsp1 30 - - ns Pins: RS, R/W,E
Address Hold Time tHD1 10 - - ns Pins: RS, R/W,E
Data Output Delay Time to - - 100 ns Pins: DB7 - 0
Data hold time tHD2 20 - - ns Pin DB7 - 0

© Sunplus Technology Co., Ltd. 26 Rev.: 1.2 2000.05.05



AR
SUNPLUS

SPLC780A1

B INTERFACE MODE WITH LCD DRIVER (SPLC100A1)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Clock pulse width high tpwH 800 - - ns Pins: CL1, CL2
Clock pulse width low trwi 800 - - ns Pins: CL1, CL2
Clock setup time tcse 500 - - ns Pins: CL1, CL2
Data setup time tosp 300 - - ns Pins: D
Data hold time tHp 300 - - ns Pins: D
M delay time to -1000 - 1000 ns Pins: M
B WRITE MODE TIMING DIAGRAM (Writing Data from MPU to SPLC780A1)
><" Vini Vi1
RS X Vi Vi1
tsp1
< P tHD1
R/IW X Vi 7/\/”_1
— trw —— P
A )tF tHD1
1 ViHi ViH1
E A | Vi Vi \c £ Vi
> tsp2 —
tr tHD2
ViH1 ViHL
DB7 -0 i
Vil Valid Data Vit
a tC -
B READ MODE TIMING DIAGRAM (Reading Data from SPLC780A1 to MPU)
><" ViH1 ViH1
RS X Vg Vi1
tsp1
< » tHD1
X y
R/W ViH1 \\/IHl
——— trw ———p
A )tF tHD1
E N Vin ViH1 \ Y
To Vi Vi K A Vi
tr t
b tHD2
ViH1 ViH1
DB7 -0 i
Vit Valid Data Vil
< tc >
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B INTERFACE MODE WITH SPLC100A1 TIMING DIAGRAM

0.9vDD
CL1 / towH \0.9VDD
f “ tPwH
cL2 \—/_\i/l‘ ’Y.QVDD
0.1vDD < 0.1vDD
tcsp tpwi
D >< ><‘O.9VDD O.9VDD>< ><
10.1VDD  0.1VDD
tosp tHp
M :\/01VDD
>l
D

APPLICATION NOTES
B R-OSCILLATOR

The oscillation resistor Rt is used only for the internal oscillaotr operation mode.
osc, Ri:75KQ £ 2% (when VDD = 3V)
Rr: 91KQ = 2% ( when VDD = 5V)
R.
0SC Since the oscillation frequency varies depending on the OSC: and OSC:
*  pin capacitance, the wiring length to these pins should be minimized.
400 600
N 270 S a0 |
i:’ 200 i 270
s g 200 |
0 75 ‘ 0 !
0 100 200 300 400 0 9:Il.OO 200 300 400
Rosc ( Kohms) Rosc ( Kohms )
VDD = 3V VDD =5V
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B INTERFACE TO MPU
Interface to 8-bit MPU ( 6805 )
PAO DBO com1 LCD PANEL
e > S
PA7 | DB7 COM16| 16 COMMONS
6805 SPLC780A1 X
PBO » E SEG1 | 40 SEGMENTS
PB1 » RS | 40
PB2 > R/W SEGA0
Interface to 8-bit MPU ( Z80)
Do N DBO COM1 LCD PANEL
L >
b7 DBY COM16| 16 COMMONS
z80 7 SPLC780A1
b X
A1
SEG1 | 40 SEGMENTS
AO > RS | 40
o) SEG40
| D RIW
WR |
© Sunplus Technology Co., Ltd. 29 Rev.: 1.2 2000.05.05
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B SPLC780A1 APPLICATION CIRCUIT

—N DOT MATRIX LCD
PANEL
16
@ |40 40| spLc1o0Aa1l | 4° |SPLC100A 40 | spLc100A1
50 o Y1——— Y40 Y1———Y40 Y1———Y40
e S §op DL1 DR2 DL1 DR2—-——{——|DL1 DR2
L N — FCS DR1 1 | {Fcs DR1 ] —| FCS DR1 ]
= t— SHL1 — SHL1 — SHL1
t— SHL2 CL1 — |+ SHL2 CL1 t— SHL2 CL1
+— GND cL2 | [+ eND CL2 [ +—{ GND CL2 [
VEE M VEE M VEE M F
&1v2v3 VAV5V6 &wz V3V4V5V6 b/wz V3V4V5V6
VDD
GND
cL1
cL2 \
M
Val
V2
V3
V4 //
V5
SPLC780A1 \\
R R R R R VR =
o—e AN/ >—/:>\<\,—<p—o
VDD(+5V)| C C C C C C -V or Gnd
—¢ 1€ 1€ 1€ [§ 1€
Suggested values : ( R=3.3KQ -10 KQ , VR =10 KQ - 30 KQ and C = 0.0022uF to 0.047 pF )
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B APPLICATIONS FOR LCD
SPLC780A1
cOoM1
H LCD Panel
[ ]
COMS8 8 characters x 1 line
SEG1
e —\ - Y Y- .
[ ]
[ ]
[ ]
SEG40

SPLC780A1

CoM1
°

(Example 1) :5x 7 dots , 8 characters x 1 line [1/4 Bias, 1/ 8 Duty ]

SPLC780A1

SEG1

(Example 2): 5x 10 dots , 8 characters x 1 line[1/4 Bias, 1/ 11 Duty ]

COoM1

COomM8

COM9

COM16

(Example 3):5x 7 dots , 8 characters x 2 lines[1/5 Bias, 1/ 16 Duty ]

LCD Panel

8 characters x 1 line

LCD Panel

8 characters x 2 lines

© Sunplus Technology Co., Ltd.
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% EER

SPLC780A1
COM1
°

COM8
SEG1
°
°

°

SEG40

COM9
°

COM16

(Example 4) : 5 x 7 dots , 16 characters x 1 line[1/5 Bias, 1/ 16 Duty ]

SPLC780A1

SEG1
°
°
°

SEG20 M= —————————-

COM1
°

: LCD Panel

COMS8 4 characters x 2 lines

SEG21
o

°
SEG40

(Example 5) : 5 x 7 dots , 4 characters x 2 lines[ 1/ 4 Bias, 1/ 8 Duty ]
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PAD ASSIGNMENT AND LOCATIONS
B PAD ASSIGNMENT

O NMITNONDOOO <IN
SN MITNOONDOOCT ST TN NN

wu COO0O0OOoOOOoOOoOOOOOO0oOOoOooOooO-oEm

w b b b b b b b bl b bl b D Ll b b b ) bl

> LunouunuuuouuuLuLOULULLOLULL U

Pl &l 71 &l sl 4l 3l 2] 2] olfe <] e el e 7]fe e e 4 [ slfe 2ffe [fe of o o] fee]

0SC1|[]

0SC2|E] B1|SEG23
Va1|[E] Ed|SEGZ2 4
Bi[SEG25
V5|5 E[5EC 26
CL1 { BY[SEG29
cL2|E . EJ[SEG30
v 0 0 [|SEG31
M| fq|SEG32
= +]|SEG33
RS|[E +[SEG3 4
R/ W ¥|SEG35
Al +4|SEG36
+s][SEG37
ng +4|SEG3B
F][SEG39
1 e e e e e e o 2 s 2 o e o e e S

NMSTOONCTNMSYT LCONDODOOCINMST IO W
MMM Z =i cdsd
OOOOO0OO0C0000 COoOOOO0O==Z=Z=Z=Z==
OO0 Lo OooOooOooaoao

(G5 0 By B A GBS Iy 8 J

Chip Size: 3810um x 3140pum
This IC substrate should be connected to VDD

Note: To ensure IC function properly, please bond all of the VDD and VSS pins.

Ordering Information

Product Number Package Type

SPLC780A1-nnnnV-C Chip form

Notel: Code number (nnnnV) is assigned for customer.

Note2: Code number (nnnn = 0000 - 9999); version (V = A - Z).

NOTE: SUNPLUS TECHNOLOGY CO., LTD reserves the right to make changes at any time without notice in order to

improve the design and performance to supply the best possible product.
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B PAD LOCATIONS

Pad No Pad Name X Y Pad No Pad Name X Y
1 0SC1 -1738 1256 33 COM10 576 -1404
2 0SC2 -1738 1110 34 COM11 722 -1404
3 V1 -1738 963 35 COM12 868 -1404
4 V2 -1738 765 36 COM13 1015 -1404
5 V3 -1738 619 37 COM14 1162 -1404
6 V4 -1738 472 38 COM15 1309 -1404
7 V5 -1738 325 39 COM16 1455 -1404
8 CL1 -1738 178 40 SEG40 1744 -1372
9 CL2 -1738 32 41 SEG39 1744 -1226
10 VDD -1738 -115 42 SEG38 1744 -1078
11 M -1738 -261 43 SEG37 1744 -932
12 D -1738 -408 44 SEG36 1744 -786
13 RS -1738 -554 45 SEG35 1744 -638
14 R/W -1738 -702 46 SEG34 1744 -492
15 E -1738 -848 47 SEG33 1744 -345
16 DBO -1738 -994 48 SEG32 1744 -199
17 DB1 -1738 -1142 49 SEG31 1744 -51
18 DB2 -1705 -1404 50 SEG30 1744 94
19 DB3 -1558 -1404 51 SEG29 1744 241
20 DB4 -1411 -1404 52 SEG28 1744 388
21 DB5 -1264 -1404 53 SEG27 1744 535
22 DB6 -1118 -1404 54 SEG26 1744 681
23 DB7 -970 -1404 55 SEG25 1744 829
24 CoM1 -819 -1404 56 SEG24 1744 975
25 COM2 -673 -1404 57 SEG23 1744 1122
26 COM3 -526 -1404 58 SEG22 1695 1406
27 COM4 -379 -1404 59 SEG21 1549 1406
28 COM5 -158 -1404 60 SEG20 1402 1406
29 COM6 -12 -1404 61 SEG19 1255 1406
30 COM7 135 -1404 62 SEG18 1108 1406
31 COM8 282 -1404 63 SEG17 962 1406
32 COM9 428 -1404 64 SEG16 814 1406
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Pad No Pad Name X Y Pad No Pad Name X Y

65 SEG15 668 1406 73 SEG7Y -505 1406
66 SEG14 522 1406 74 SEG6 -652 1406
67 SEG13 374 1406 75 SEG5 -799 1406
68 SEG12 228 1406 76 SEG4 -945 1406
69 SEG11 81 1406 77 SEG3 -1093 1406
70 SEG10 -64 1406 78 SEG2 -1239 1406
71 SEG9 -212 1406 79 SEG1 -1386 1406
72 SEG8 -358 1406 80 VSS -1719 1402
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B PACKAGE CONFIGURATION
QFP 80L Top View
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SEG18 5[ | W ] 60 comi4
SEG17 6 [ ] [ ]s9 comi3
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vss 23] | ]42 B3
osci 24} | J4 DB2

© ~ [ee] (=2} o b=l o (v} < n © ~ © (=2} o
~N ~N N N ™ ™ ™ o™ o™ o™ ™ o™ ™

— o~ [a) o —
e N ™ N wn n
> > > > > g p £ = o ¢ 2w o 2

0sC2 25

© Sunplus Technology Co., Ltd. 36 Rev.: 1.2 2000.05.05



SUNPLUS SPLC780A1

% EER

B PACKAGE INFORMATION
QFP 80L Outline Dimensions Unit: inch/mm
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SEATING PLAME

COTROL DIMENSIONS ARE M MILLIMETERS. a0L
MILLIMETER IMCH SYMBOL MILLIMETER INCH
STmpoL MIE | HOM. | MAs. | BMIK. | BOM. | biAs, MIN. | NOM. | MA%. | MIM. | MOM. | MAX.
A T s — | — o3 b 0.30 ] 0.35]0.45|0.012(0.014/0.018
a1 oz | — | — loool —1 — [~ .80 BSC, 0.031 B&C.
Aa | 250 | 2.72 | 2.80 |0.0BB|2.107| 00114 D2 1840 REF 0. 724
O 2320 BASIC 0.813 BASIC E2 12.00 REF 0.472
Dy 20.00 BASIC D.7B7 BASIC TOLERANCES
E 17.20 BASIC 0.677 BASIC add 0.25 G.010
Ex 14.00 BASIC D.551 BASIC bbb Q.28 0.008
Rz (013 | — | Q.30 0008 — |0.012 cee 0.20 a.0o8
Rr (03| — | — |ooos| — | — ddd 8.19 0.004
8 |o — | 7| |— | 7
o T — | — | — | —
ALLOY 42 L/F Bz, 83 7 REF ¥ REF
COPPER L/F Be.Qa 15" REF 1¥ REF
I+ 11| 415 | 023 |0.004 | 0.008 | .00
L 0.73 | 0.88 | 1.03 | 0.028|0.035|0.041
L, 1.60 REF 0083 REF
S G_JU|—|— U_CIGEI|—|—
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DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by Sunplus Technology are covered by the warranty and patent indemnification
provisions stipulated in the terms of sale only. SUNPLUS makes no warranty, express, statutory implied or by
description regarding the information in this publication or regarding the freedom of the described chip(s) from
patent infringement. FURTHER, SUNPLUS MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PURPOSE. SUNPLUS reserves the right to halt production or alter the specifications and prices at
any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other information
in this publication are current before placing orders. Products described herein are intended for use in normal
commercial applications. Applications involving unusual environmental or reliability requirements, e.g. military
equipment or medical life support equipment, are specifically not recommended without additional processing
by SUNPLUS for such applications. Please note that application circuits illustrated in this document are for

reference purposes only.
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