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16COM/80SEG CONTROLLER/DRIVER

1. GENERAL DESCRIPTION

The SPLC783A, a dot-matrix LCD controller and driver from
SUNPLUS, is a unique design for displaying alpha-numeric,
The SPLC783A
provides two types of interfaces to MPU: 4-bit and 8-bit interfaces.

Japanese-Kana characters and symbols.
The transferring speed of 8-bit is twice faster than 4-bit. A single
SPLC783A is able to display up to two 16-character lines. By
cascading with SPLC100 or SPLCO063, the display capability can
be extended. The CMOS technology ensures the power saves in
the most efficient way and the performance keeps in the highest

rank.

2. BLOCK DIAGRAM

. CLK1,
0sC1 ——f >
Timing Generation Circuit L o

0SC2 +— I > M

VDD > ‘ Parallel to Serial Data Conversion Gircuit {f 80-bit .

%5 £33 o > 7
Vss — Busy Flag | | Character | | Character | | cursor eaister
Generator | | Generator | | Blink
ROM RAM Control
DBO-DB3 «——»f Gircuit 80
DB4-DB7 4——»| Segnferits comi-
X coM16

RS 1o 16

RIW Buffer 7| Display 16-bit, fyg| Commens

E t»{ Data RAM > 'Shift ‘s

Instruction Instruction 80 Bytes Register LCD

Power Register Decorder |} 7 Driver ||, sect
Supply SEG80
';’vLC? Address

e - Counter
(V1-V5) —pf

3. FEATURES

B Character generator ROM: 10880 bits
— Character font 5 x 8 dots: 192 characters
— Character font 5 x 10 dots: 64 characters
B Character generator RAM: 512 bits
— Character font 5 x 8 dots: 8 characters
— Character font 5 x 10 dots: 4 characters
W 4-bit or 8-bit MPU interfaces
H Direct driver for LCD: 16¢.COMs x(80/SEGs
B Duty factor (selected by program):
— 1/8 duty: 1 line of § x 8.dots
— 1/11 duty: 1line of 5 10 dots
— 116 daty»2.lines of 5 x 8 dots//ine
B Built-<in power-on automatic reset circuit
W[ Built-in\oscillator circuit (with-extetnal resistor)
MW Support external clock operation
M/Low PowerConsumption

W Package formi-bare-chip available

© Sunplus Technology Co., Ltd.
Proprietary & Confidential

MAR. 10, 2005
Version: 1.4
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4. SIGNAL DESCRIPTIONS

Mnemonic PIN No. Type Description
VDD 49 | Power input
VSS 34 | Ground
0OSC1 36 - Both OSC1 and OSC2 are connected to resistor for internal oscillator circuit. For
0OSC2 35 external clock operation, the clock is input to OSCA1.
V1-V5 37-41 | Supply voltage for LCD driving.
E 48 | A start signal for reading or writing data.
R/W 47 | A signal for selecting read or write actions.

1: Read, 0: Write.

RS 46 A signal for selecting registers.
1: Data Register (for read and write)
0: Instruction Register (for write),

Busy flag - Address Counter (for. read)

DBO - DB3 50 - 53 1/0 Low 4-bit data
DB4 - DB7 54 - 57 1/0 High 4-bit data
CLK1 42 0o Clock to latch serial data'D.
CLK2 43 6] Clock to shift setial*data'D.
M 44 0] Switch signal to conyeért LCD waveform to AC.
D 45 (6] Sends character pattern data’corresponding to each common signal serially.
1-Selection, 0: Non-selection
SEG1 - SEG33 33-1 0] Segment signals for LCD:
SEG34 - SEG80 121-75
COM1 - COM16 59-74 0] Common signals fer.LCD.
TEST 58 | TEST pin.~—This pin must be fixed to VDD or open.
© Sunplus Technology Co., Ltd. 5 MAR. 10, 2005
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4.1. PIN Map
AR A AR R AR R AR R AR R ER AR
£ 888¢gg22 282282 EE88EEERETEE
SIS B BRIR]|B]IR]IR][B]|3]|3]|3]|3]|a||2] 3] [R|3]]3]|2]||8]|2||3]|8]|R||58
NC [1] 102] SEG60
SEG33 [ 2 | [101] sEGS1
SEG32 [ 3 | [100] sEG62
SEG31 [ 4 | |99 ] sEGe3
SEG30 [ 5 | | 98 ] SEGe4
SEG29 [ 6 | | 97 ] SEG65
SEG28 [ 7 | | 9. SEGes
SEG27 [ 8 | [95 | “SEGE7
SEG26 [ 9 | E SEG68
SEG25 [ 10| Vo3 ] sEG69
SEG24 [ 11 ] | 92] sEG70
SEG23 [ 12 | | 91] sEGT1
SEG22 [ 13 ] |90 ] sEG72
SEG21 [ 14| | 89 ] SEG73
SEG20 [ 15 | | 88 | SEG74
SEG19 [ 16 | | 87 ] sEG75
SEG18 [ 17| | 86 | sEG76
SEG17 [ 18] | 85 ] seG77
SEG16 [ 19| | 84] sEG78
SEG15 [ 20| | 83] sEG79
SEG14 [ 21| | 82] sEGso
SEG13 [ 22 | [ 81] cowm1e
SEG12 [ 23 | [ 80] com1s
SEG11 [ 24] [ 79] comi4
SEG10 [ 25 | [ 78] comi3
SEGY [ 26 | [ 77] com1z
SEG8 [ 27 | [ 76 ] comt1
SEG7 [ 28 | [ 75 ] comito
SEG6 [ 29 | [ 74] comg
SEG5 [ 30 | [ 73] coms
SEG4 [ 31/ | 72] comr
SEG3 [32 | [71] come
SEG2 [ 33 | [ 70] coms
SEG1 [ 34 | [ 69 ] coma
vss [ 35 | | 68 ] coms
0sC2 [ 36 | |67 ] com2
0sC1 [ 7 | [ 66 ] comi
NC [ 38 | |65 ] NC
553 S855:5522=°32"58888888¢84753
23 = © e = P e & o e N g
© Sunplus Technology Co., Ltd. 6 MAR. 10, 2005
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5. FUNCTIONAL DESCRIPTIONS
5.1. Oscillator

SPLC783A oscillator supports not only the internal oscillator

operation, but also the external clock operation.

5.2. Control and Display Instructions

Control and display instructions are described in details as follows:

5.2.1. Clear display

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Code 0 0 0 0 0 0 0 0 0 1

It clears the entire display and sets Display Data RAM Address 0

in Address Counter.

5.2.2. 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 Address 0 in Address Counter and the
display returns to its original position.—_The cursor or blink goees to
the most-left side of the display. (to the \Ist line if 2/lines are
displayed). The contentsCof the “Display Data- RAM do not

change.

5.2.3. Entry mode set

During writing and reading data, it 'defines cursor moving direction

and shifts the display.

RS R/W DB7 DB6“DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 0 1 (/D] S

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

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

S=1 1/D=0 It shifts the display to the right

5.2.4. Display ON/OFF control

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 1 D C B

D = 1: Display on, D = 0: Display off
C = 1: Cursor on, C = 0: Cursoroff
B = 1: Blinks on, B= 0: Blinks off

5x.8dot 5 x 10 dot

character font character font

8th line

L Cursor ——p

11th line

5:2.5. Cursor or display shift

Without changing DD RAM data, it moves cursor and shifts
display.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 1 [SIC[{RL]| X X

—

Blink display alternately

SIC R/IL 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
© Sunplus Technology Co., Ltd. MAR. 10, 2005
Proprietary & Confidential Version: 1.4
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5.2.6. 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: Data transferred with 8-bit length (DB7 - 0).

DL = 0: Data transferred with 4-bit length (DB7 - 4).
It requires two times to accomplish data transferring.

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 8 dots character font.

F =1:5x 10 dots character font.

Display data RAM can be read or written after this setting.

In one-line display (N = 0),
(aaaaaaa),: (00)1 - (4F)16.

In two-line display (N = 1),
(aaaaaaa),. (00)+6 - (27)46 for the first line,

(aaaaaaa),. (40)+6 - (67)46 for the second line.

5.2.9. Read busy flag and address

RS R/W DB7 DB6 DB5 DB4 DB3 DB2//DB1\ DB0

Code 0 1 BF |\a a a a a a a

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

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

5.2.7. Set character generator RAM address

When 'BF. = \{;-it/indicates the system’is’ busy now and it will not
accept any instruction until not-busy)(BF = 0). At the same time,

thecontent of Address Counter (aaaaaaa), is read.

5.2.10. Write data to character generator RAM or
display data RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2‘DB1 _DBO

Code 0 0 0 1 a a a a a a

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Code 1 0 d d d d d d d d

It sets Character Generator RAM>Address (aaaaaa)2 to ‘the

Address Counter.

Character Generator RAM data can be read or.written after this

setting.

5.2.8. 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.

It writes data (dddddddd), to character generator RAM or display
data RAM.

5.2.11. Read data from character generator RAM or
display data RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 1 1 d d d d d d d d

It reads data (dddddddd), from character generator RAM or
display data RAM.

To read data correctly, do the following:
1). The address of the Character Generator RAM or Display Data
RAM or shift the cursor instruction.

2). The “ Read ” instruction.

© Sunplus Technology Co., Ltd.
Proprietary & Confidential

MAR. 10, 2005
Version: 1.4
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5.3. Instruction Table

Instruction Code Execution time
Instruction Description Fosc= Fosc= Fosc=
RS DB7 |DB6|DB5|DB4|DB3|DB2|DB1|DB0
190KHz | 270KHz | 350KHz
Write "20H" to DDRAM
Clear Display 0 ol o|lo|o]o| o] o] 1]|andsetDDRAM address | 2.16ms | 1.52ms | 1.18ms
to "00H" from AC
Set DDRAM address to
"0O0H" from AC and
return cursor to its
Return Home 0 o|lo|lof|lofo|o]|1]- 2.16ms | 1.52ms. | 1.18ms
original position if shifted:
The contents of DDRAM
are not changed.
Entrv Mod Assign (cursor ““moving
n ode
S try 0 o|lo|of|o]o|1]|w]| s |diectionandenable the |~53us 38us 29us
e
shift-of-entire display
Set display (B),
Display ON/ cursor(C), and blinking of
play 0 o|lo|of|o]1|[D|(Cc\\B ©) 7 53ps 38us 29us
OFF Control cursor(B)\ on/off-—eontrol
bit.
Seb cursor moving and
display shift control bit,
Cursor or
0 0 | 0 PNON MNIS/C | RILL SS[===] and the direction, without | S3us 38us 29us
Display Shift )
changing of DDRAM
data.
Set interface data length
(DL: 8-bit/4-bit), numbers
of displa line N:
Function Set 0 0| o NYDLCYN | F | - - piay ( 53us 38us 29us
2-line/1-line) and, display
font type (F:5x10
dots/5x8 dots)
Set CGRAM Set CGRAM address in
0 0 | 1 |AC5|AC4|AC3|AC2|AC1|ACO 53us 38us 29us
Address address counter.
Set DDRAM Set DDRAM address in
0 1 |AC6|AC5|AC4|AC3|AC2|AC1|ACO 53us 38us 29us
Address address counter
Whether during internal
operation or not can be
Read Busy Flag )
known by reading BF.
and Address 0 BF [AC6[AC5|AC4|AC3|AC2|AC1|ACO
The contents of address
Counter
counter can also be
read.
Write Data to Write data into internal
1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO 53us 38us 29us
RAM RAM (DDRAM/CGRAM).
Read Data from Read data from internal
1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO 53us 38us 29ps
RAM RAM (DDRAM/CGRAM).
Note: "-": don't care
© Sunplus Technology Co., Ltd. 9 MAR. 10, 2005
Proprietary & Confidential Version: 1.4
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5.4. 8-Bit Operation and 8-Digit 1-Line Display (Using Internal Reset)

No.

Instruction

Display

Operation

1

Power on. (SPLC783A starts initializing)

Power on reset. No display.

2

Function set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Lofofololeleofol ]

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

Display on / off control

Lofofoloofol ] ]e]

Display on.

Cursor appear.

Entry mode set

Lofefolofofofef ] ]e]

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 data to CG RAM / DD RAM

L fefoledododef o]

Write " W ".

The cursor is incremented by‘one and shifted to theright:

Write data to CG RAM / DD RAM

=

Write "E ".

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

L fefoledeododef o] ]

Write data to CG RAM / DD RAM

L fefoledeododef el ]

WELCOME_

Write " E. ",

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

Entry mode set

Lofefolofodofef ] ]]

WELCOME_

Set)mode for display.shift‘when writing

10

Write data to CG RAM / DD RAM

L fofololedeofefefe]®]

ELCOMEZ

Write "

The cursorisiincremented by one and shifted to the right.

"(space):

1

Write data to CG RAM / DD RAM

L fofoledeofole beiuly

LCOME C¢

Write"'C ™

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

12 :

13 | Write data to CG RAM- DD’RAM v 4 Sy Write " Y ".
| ! | 0 | 0 | ! | 0 | y | ! | 0 | 0 | ! | = The cursor is incremented by one and shifted to the right.

14 | Cursor or display shift COMPAMY Only shift the cursor's position to the left (Y).
Lofofolofofs [ofo X[ ¥] -

15 | Cursor or display shift COMPAMY Only shift the cursor's position to the left (M).
Lofofoflelofudalolx]x]| -

16 | Write datato CG RAM/ DD RAM Write "N ".

Llefofedefol e fle]

OMPANY_

The display moves to the left.

17 | Cursor or display shift COMPAMY Shift the display and the cursor's position to the right.
Lofofofofofefefelx]x] -

18 | Cursor or display shift OMPANY Shift the display and the cursor's position to the right.
Lofofofofofefole]x[x] -

19 | Write data to CG RAM / DD RAM COMPAMY Write " " (space).
| 1 | 0 | 0 | 1 | 0 | 0 | 0 | 0 | 0 | 0 | = The cursor is incremented by one and shifted to the right.

20

21 | Return home Both the display and the cursor return to the original position (address 0).

Lodefofofefolofof]e]

WELCOME_

LTRSSl A

© Sunplus Technology Co., Ltd.
Proprietary & Confidential
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5.5. 4-Bit Operation and 8-Digit 1-Line Display (Using Internal Reset)

No. Instruction Display

Operation

1 Power on.
(SPLC783A starts initializing)

Power on reset. No display.

2 Function set
RS R/W DB7 DB6 DB5 DB4

Set to 4-bit operation.

[ofofofof o]
0 of1f|o

3 ofo |:| Set to 4-bit operation and select 1-line display line and character font.
ojojJo]o]|Xx]|Xx
4 ofofofofo]o Display on.
ofof1[1[1]o0 |:| Cursor appears.
5 ofofofofo]o Increase address by one.
oloflo|1|1]o0 I:I It will shift the cursar.to the rightwhen writing to the. DD RAM / CG RAM.
Now the display has no shift-
6 1]o]o]1]ofn Write "W ".
1t{o]of1]1]1 = The cursor-is.incremented by one and-shifted to the right.

5.6. 8-Bit Operation and 8-Digit 2-Line Display (Using Internal'Reset)

No. Instruction Display Operation
1 Power on. Power ondeset-No display.
(SPLC783A starts initializing)
2 | Function set Set\to 8-bit operation and select 2-line display line and 5 x 8 dot
RS R/W DB7 DB6 DB5 DB4 DB3 DBZ 'DB1 DBO Raracter font.
Lodofolofe ] [ooixix]
3 | Display on / off control B Display on.
o[ [P
4 | Entry mode set Increase address by one.
lofofo]ofo]oledf|1]0] - It will shift the cursor to the right when writing to the DD RAM /
CG RAM.
Now the display has no shift.
5 | Write data to, CG/RAM ADD RAM W_ Write "W ".
| 1 | 0 | 0 | A | 0 | 1 | 0 | 1 | 1 | 1 | The cursor is incremented by one and shifted to the right.
6
7 | Write data to CG RAM / DD RAM WELCOME_ Write "E ".
| 1 | 0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 | 1 | The cursor is incremented by one and shifted to the right.
8 | Set DD RAM address WELCOME It sets DD RAM's address.
| 0 | 0 | 1 | 1 | 0 | 0 | 0 | 0 | 0 | 0 | = The cursor is moved to the beginning position of the 2nd line.
9 | Write data to CG RAM / DD RAM WELCOME Write " T ".
t{fofoj1foj1rjof1]0]0 T The cursor is incremented by one and shifted to the right.
10
11 | Write data to CG RAM /DD RAM WELCOME Write " T".
| 1 | 0 | 0 | 1 | 0 | 1 | 0 | 1 | 0 | 0 | TO PART_ The cursor is incremented by one and shifted to the right.

© Sunplus Technology Co., Ltd.
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No. Instruction Display Operation

12 | Entry mode set WELCOME When writing, it sets mode for the display shift.
[ofofofolofofofrfr]r] |HOPARL

13 | Write data to CG RAM / DD RAM ELCOME Write " Y ".
| 1 | 0 | 0 | 1 | 0 | 1 | 1 | 0 | 0 | 1 | O PARTY_ The cursor is incremented by one and shifted to the right.

14

15 | Return home WELCOME Both the display and the cursor return to the original position

oloflo]ofo]oflo|o|1]o0 TO PARTY (address 0).

5.7. RESET Function

At power on, SPLC783A starts the internal auto-reset circuit and executes the initial instructions: _“The\initial procedures areshown<as

follows:
[ 8-Bit Interface, ]
Power On
Wait time > 15 ms Wit time > 40ms
after VDD > 4.5V AfterVDD > 2.7V
RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBQ | BF cannot bechecked before this instruction . |
co e XX XY Funetion'set\(Mnterface is 8 bits length . )
Wait time > 4(01 ms
RS R/W DB7 DB6 DBS D84 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction . |
720\ XM ) Function set ( Interface is 8 bits length . )
Whait time > 100 us
RS R/W DB7 DB6 DB5'DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction . |
Co ot v X 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 R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO The number of display lines and character
000 0 11 N F XX font cannot be changed afterwards .
00 0 0 0 0 1 0 0 0
00 0 0 0 0 0 0 o0 1 Display off
0O 0 O 0 0 0 0 1 IID S
l Display clear
Initialization Ends Entry mode set
© Sunplus Technology Co., Ltd. 12 MAR. 10, 2005
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Power On

Wait time > 15 ms
after VDD > 4.5V

RS R/W DB7 DB6 DB5
0 0 0 0 1

DB4

W ait time > 4.1 ms

RS R/W DB7 DB6 DB5
0 0 0 0 1

DB4

Wait time > 100 us

RS R/W DB7 DB6 DB5
0 O 0 0 1

DB4

RS R/W DB7 DB6 DB5 DB4
0 O 0 0 1 0
0 0 0 0 1 0
0 0 N F XA X
0 0 0 0 0 0
0 o 1 0 0 0
0 0 0 0 0 O
0 O 0 0 0 1
0 0 0 0 0 0
0~—0 0 1 IID\V/8

'

Initialization Ends

[ 4-Bit Interface ]

Wait time > 40ms
After VDD > 2.7V

BF cannot be checked before this instruction .

{ |

Function set ( Interface is 8 bits length . )

BF cannot be checked beforeithis instruction .

Function set ( Interface is\8 bits length . )

BF capnot\be checked before this_instruction . |

Funttion set (“Interface is 8 bits length’. )

BF can be checCked/after the following
instructions”.

Function set{ Setinterface to be 4 bits length)
Interface\is.8 bits length .

Function set ( Interface is 4 bits length .
Specify the number of the display lines
and character font . )

The number of display lines and character
font cannot be changed afterwards .

Display off
Display clear

Entry mode set

© Sunplus Technology Co., Ltd.
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5.8. Display Data RAM (DD RAM)

The 80-bit DD RAM is normally used for storing display data.
Those DD RAM not used for display data can be used as general

data RAM. Its address is configured in the Address Counter.

The relationships between Display Data RAM Address and LCD's

position are depicted as follows.

1-line display , 80 display characters
1 2 3 4 5 6 79 80 «—— Display position
00|01 |02]|03]|04|05| oo 4E | 4F | «— Display data RAM
address
( Example ) 1-line display , 8 display characters
1 2 3 4 5 6 7 8 <«+—— Display position
00 | 01| 02| 03| 04| 05]|06]| 07| «— DisplaydataRAM
address
When the display shift operation is performed , the display data RAM'S.address moves as :
(i) Left shift (i )-Right (shift
01 [ 02| 03|04 | 05|06 | 06| 07 |08 4F .00 | 01 |<02(( 03,04 | 05 | 06

5.9. Timing Generation Circuit

The timing generating circuit is able to generate timing-signals-to
the internal circuits. In order to prevent thecinternal)timing
interface, the MPU access timing and the RAM ‘access timing are

generated independently.

5.10. LCD Driver Circuit

Total of 16 commons and’ 80.segments signal drivers are\valid in
the LCD driver circuit.—~When a program specifies-the-character
fonts and line numbers, thecorresponding, commorn signals output

drive-waveforms and the others stilloutput\unselected waveforms.

5.11. Character.Generator ROM (CG ROM)

Using< 8-bit character code, the character generator ROM

generates 5”8 dots or 5 x 10 dots character patterns. It also
Ccan-generate 192’s 5 x 8 dots character patterns and 64’s 5 x 10

dots character patterns.

5.12. Character Generator RAM (CG RAM)

Users can easily change the character patterns in the character
generator RAM through program. It can be written to 5 x 8 dots,

8-character patterns or 5 x 10 dots for 4-character patterns.

© Sunplus Technology Co., Ltd.
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The relationships between Character Generator RAM Addresses, Character Generator RAM Data (character patterns), and Character

Codes are depicted as follows:

1. 5 x 8 dot character patterns

Character Code CG RAM Character Patterns
(DD RAM Data ) Address (CG RAM Data )
b7 [b6|b5[b4 b3 |b2|b1|b0| |b5|b4|[b3|b2[b1|b0| [b7]|b6[b5|b4|b3|[b2]|b1|b0
O|O0|O|F=F=F=1]1[1 1
0]0]1 F-F-F- 0]0 ,1 NN Character
O|1|]0[F=F=F=]0]0Q 0 |0 Pattern
ol1]1| E=E=FE=]o}o 1ol o Example\(1)
ojoJoOjO|XVOYyOoLxo 0oyoxo EX EX EX =
1lolo| FZE=F=fotoP1|o]o
11011 F=-F=F2K0J0([1]0]0
11110 EXESEAS1 0|0 1] 040 Cursor
N N p- »
| N Position
1 1 1 - oE 0 0 OQO 0 ¢
o|ofofEEE=F={ofaif1]o
OO E=EZEa1° 91109 character
o[V|o| EZE=E=[0|0|1]|0[0[ Pattern
) Ll B Example (2)
O(1 |14 F=F=FE=[0]0f1]0]|0O0
0O|f0]JO0|O0|X[V0OXO 0<K0 EXEXEX
/1/ /1 0404+ Fk<-F-F-[0fo0]1]0{|0O
1PN E=F=F=|l0]0f1]0]0
1 \\NLO | F=F=F=|10]1[1]1]0
™11 F=F=F=[0]0]0|[0]0

Note1: It means that the bit0~2 of the ‘character code correspond to the bit3~5 of the CG RAM address.

Note2: g These areas arenot sed for display, but can be used for the general data RAM.

Note3: When all ofthe bit4-7 of the character code are 0, CG RAM character patterns are selected.

Note4: " 1 ": Selected;*0 " N0 selected , " X " : Do not care (0 or 1).

Note5: For example\(1), set character code (b2 = b1 =b0 =0, b3 =0 or 1, b7-b4 = 0) to display “ T . That means character code (00) 16,and (08) 16 can
display “ T ” character.

Note6: The bits 0-2 of the character code RAM is the character pattern line position. The 8th line is the cursor position and display is formed by logical OR
with the cursor.

© Sunplus Technology Co., Ltd. 16 MAR. 10, 2005
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2). 5 X 10 dot character patterns

Character Code CG RAM Character Patterns
( DD RAM Data ) Address (CG RAM Data )
b7 |b6 b5 b4 |[b3[b2]b1|b0| [b5|b4[b3[b2]b1]b0| [b7]b6]b5|b4 |03 [b2]bD1]bO
olololo| EZE=F=[1]olo]o1
OO O FE=E=F=[11 OO 0T Gharacter
O(0{1|O0|F=-F=-F-|1]0]J0]|O0[1 Pattern
olol1]1 ;EEEE 1] 0o o1 Example (1)
o 1]ofo|E=F=E=[1]0}o/0 N
olololo|xtokodx|okodo|1]o|1]| ExExEx|[1]atolol
ol1[1]o0]E SEENIEE
ol1[1[1]¢C o|ofol1
1]0lo0]o0 E NHE o’o A
11010 1LE - NCANE Position
11010l ESE=FE=lo]o0}0d0 0| «—
1A DMEBRR S ARE
apniE S =S EHESE
1110 1] BREX X EXEXEXEXEX
V)1 1 be I ESEZEZFZEZEZEZES
11NN FZEZFZFZF=FZFZE=

Note1: It means that the bit1~2 of the character code correspond to the bit4~5 of the CG RAM address.

Note2: g These areas are not used fordisplay, but can be used for the general data RAM.

Note3: When all of the bit4-7 of the character code are 0, CG RAM character patterns are selected.

Note4: " 1 “: Selected, " 0 “; No_selected, " X “: Do not care (0 or 1).

Note5: For exampleA*), set character code (b2 =b1=0,b3 =b0 =0 or 1, b7-b4 = 0) to display “U ”. That means all of the character codes (00) 16, (01) 16,
(08) 16,and (09) 16 can-display “ U ” character.

Note6: The bits 0-3 of the character code RAM is the character pattern line position. The 11th line is the cursor position and display is formed by logical OR
with the curson.

© Sunplus Technology Co., Ltd. 17 MAR. 10, 2005
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5.13. Cursor/Blink Control Circuit

This circuit generates the cursor or blink in the cursor / blink When the Address Counter is (07) 16, the cursor position is shown
control circuit. The cursor or the blink appears in the digit at the as belows:
Display Data RAM Address defined in the Address Counter.

b6 b5 b4 b3 b2 bl bo

AC ojofo]o0]1 1 1

In a 1-line display

digit 1 2 3 4 5 6 7 8 9 10 <«4—— Display position

00 [01]02]03]|]04 (05|06 )07 ]08]|09 8 <4—— Display.data’RAM address

;i (\Hexadecimal )

the cursor position

In a 2-line display

digit 1 2 3 4 5 6 7 8 (9 V0 <4— Display position

1st line 00 |01 |02|03|04|05]06([07 |08709 )
( <« Display data RAM address

( Hexadecimal )

2nd line 40 | 41 |42 | 43 | 44 | 45 46/’47 48 | 49

—

the cursor position

© Sunplus Technology Co., Ltd. 18 MAR. 10, 2005
Proprietary & Confidential Version: 1.4



% SUNPLUS

SPLC783A

5.14. Interfacing to MPU

There are two types of data operations: 4-bit and 8-bit operations.
Using 4-bit MPU, the interfacing 4-bit data is transferred by
4-busline (DB4 to DB7). Thus, DBO to DB3 bus lines are not
used. Using 4-bit MPU to interface 8-bit data requires two times

transferring.  First, the higher 4-bit data is transferred by

4-busline (for 8-bit operation, DB7 to DB4). Secondly, the lower
4-bit data is transferred by 4-busline (for 8-bit operation, DB3 to
DBO0). For 8-bit MPU, the 8-bit data is transferred by 8-buslines
(DBO to DB7).

RS

. /

/
\

Instruction Busy flag
Write check

o [N = =
> I ==
« IS NI

T M NI =

Busy flag Data
check Write

Example of 4-bit Data Transfer Timing Sequence

© Sunplus Technology Co., Ltd.
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5.15.1. The power connections for LCD (1/4 Bias, 1/5 Bias) are shown belows:

SPLC783A

VDD

V1

V2

V3

V4

V5

1/ 4 Bias

VDD (+5.0V)

V weo

VDD

V1

V2

V3

V4

V5

1 15 Bias

VDD (+5.0V)

V o

(1/8,1/11 Duty) -V or Gnd (1416 Duty) -V/or Gnd
The bypass-capacitor improves the LCD display quality:
VDD (+5:0V ) VDD( +5.0V )
VDD T VDD
C
Vi VA1 —we
V2 V2 >
V3 V3 —e
V4 V4 e
V5 V5
1/4 Bias 1/5 Bias
(1/8,1/11 Duty) (1/16 Duty)
-V or Gnd 'V or Gnd

The bias voltage must have the following relations:

VDD >V1>V2 = V3>V4>V5.

© Sunplus Technology Co., Ltd.
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5.15.2. The relationship between LCD frame’s frequency and oscillator’'s frequency.

(Assume the oscillation frequency is 250KHz, 1 clock cycle time = 4.0us)

5.15.2.1. 1/8 duty, TYPE-B waveform

400 clocks
el frfof ]2l ot lab o sl2|—rle
VDD ‘
V1
COM1 V2(V3)
V4
V5
‘ 1 Frame ‘ 1 Frame
~ \ \
1 frame = 4(us) x 400 x 8 = 12800(us) = 12.8ms
1
Frame frequency = ——— =78.1(Hz)
12.8(ms)

5.15.2.2. 1/11 duty, TYPE-B waveform

400 clocks

N
N
|
|
|
|
|
|
|
=
_@/
=
-
N
N
|
|
|
|
}
|
faa
=
=
X
N
N
|
|
|
|
|

VDD
V1 |
COM1 V2(V3)
V4
V5 |

L 1 Frame ‘ 1 Frame ‘
I I |

1Hframe="4(us) x 40011 =47600(us) = 17.6ms

1
Frame frequency\=>=———=56.8(Hz)
Y7-6(ms)

5.15.2.3. 1/16 duty, TYPE-B waveform

200 clocks

112 ‘15‘16‘1‘2‘ ‘15‘16‘1‘2‘——r
VDD
V1

COM1 V2
V3
\Z)
V5

1 Frame 1 Frame

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

1
Frame frequency=——=78.1(Hz)
12.8(ms)

© Sunplus Technology Co., Ltd. 22 MAR. 10, 2005
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5.16. REGISTER --- IR (Instruction Register) and DR
(Data Register)

SPLC783A contains two 8-bit registers: Instruction Register (IR)

and Data Register (DR).

the R/W pin selects the IR and DR, see below:

Using combinations of the RS pin and

5.19. 1/0 Port Configuration

5.19.1. Input port: E

5.19.2. Input port: R/ W, RS

RS R/IW Operation

0 0 IR write (Display clear, etc.)

0 1 Read busy flag (DB7) and Address Counter
(DBO - DB6)

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 by MPU, but it cannot be read by MPU.

5.17. Busy Flag (BF)

When RS = 0 and R/W = 1, the busy flag is output to DB7.,/ As
the busy flag =1, SPLC783A is in busy state and does not accept

any instruction until the busy flag = 0.

5.18. Address Counter (AC)

The Address Counter assigns addresses to\Display Data RAM
and Character Generator RAM. \When.ansinstruction foraddress
is written in IR, the address information is“sent from\IR to AC.
After writing to/reading from.\Display Data RAM), jor Character
Generator RAM, AC-is™ automatically incrementéd—by one (or
decremented by one).
DB6 when RS = 0 and R/IW = 1.

The contents of\AC>are_output to DBO -

NMOS

5.19,3" Output port: CLK1, CLK2, M, D

NMOS

=

5.19.4. Input/ Output port: DB7 -0

\ VDD VDD VDD Enable
|
|
PMOS
| — F PMOS
|
|
|
| NMOS
|
|
|

— Data

© Sunplus Technology Co., Ltd.
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6. ELECTRICAL SPECIFICATIONS

6.1. 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 -0.3V to VDD + 0.3V
Operating Temperature Ta -30°C to +80C
Storage Temperature Tsto -55C to +125C

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

conditions see AC/DC Electrical Characteristics.

6.2. DC Characteristics (VDD = 2.7V to 4.5V, Ta = 257C)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current Ibp - 0.2 0.4 mA External clock (Note)
Input High Voltage Vip1 0.7vDD - VDD V -
Pins:(E, RS, R/W, DBO - DB7)
Input Low Voltage Vi -0.3 - 04 \
Input High Voltage V 0.7vDD 4 VDD \a
P 4 = Pin OSC1
Input Low Voltage Vi -0.2 - 0.2VBb V
Input High Current Iy -1.0 - 1.0 pA Pins: (RS, R/W, DBO - DB7)
Input Low Current I 5.0 -15 <30 pA VDD = 3.0V
Output High low =-0.1mA
Vo 2,0 < - Vv
Voltage (TTL) Pins: DBO - DB7
Output Low lo. = 0.1mA
Vor - - 0.2vDD \
Voltage (TTL) Pins: DBO - DB7
Output High lon = - 40pA,
putria Vore 0,8VDD - - v onm
Voltage (CMOS) Pins: CLK1, CLK2, M, D
Output Low loL = 40pA, Pins:
Vols - - 0.2vDD \
Voltage (CMOS) CLK1, CLK2, M, D
Driver ON Resistance lo = £50pA, Vicp = 4.0V
Reom - - 10 KQ
(COM) Pins: COM1 - COM16
Driver ON Resistance lo = £30pA, Vico = 4.0V
Rsec - - 15 KQ
(SEG) Pins: SEG1 - SEG80
LCD Voltage Vicp 3.0 - 11 V VDD-V5, 1/4 bias or 1/5 bias

Note: Fosc = 270KHz,"WDD = 3.0V, pin E = “L”, RS, R/W, DBO - DB7 are open, all outputs are no loads.

© Sunplus Technology Co., Ltd.
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6.3. AC Characteristics (VDD = 2.7V to 4.5V, Ta = 25TC)

6.3.1. Internal clock operation

SPLC783A

Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
OSC Frequency Fosci 190 270 350 KHz VDD = 3.0V, Rf = 75KQ+2%
6.3.2. External clock operation
Characteristics Symbol Limit 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
6.3.3. Write mode (Writing data from MPU to SPLC783A)
Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 1400 - - ns Pin E
E Pulse Width tew 400 - - ns Pin E
E Rise/Fall Time tr, tF - - 25 AS Pin E
Address Setup Time tsp1 60 - < ns Pins: RS, R/W, E
Address Hold Time thp1 20 - - ns Pins: RS, R/IW, E
Data Setup Time tsp2 140 - = ns Pins: DBO - DB7
Data Hold Time tHn2 10 X - ns Pins: DBO - DB7
6.3.4. Read mode (Reading-data,from SPLC783A.to MPU)
Characteristics Symbol Limit Unit Test Condition
Min. Typ. Max.
E Cycle Time te 1400 - - ns Pin E
E Pulse Width i 400 - - ns Pin E
E Rise/Fall Time i tF - - 25 ns Pin E
Address Setup Timé tsp1 60 - - ns Pins: RS, R/W, E
Address Hold Time thp1 20 - - ns Pins: RS, R/IW, E
Data Output Delay Time to - - 360 ns Pins: DBO - DB7
Data hold time tHp2 5.0 - - ns Pin DBO - DB7
© Sunplus Technology Co., Ltd. 25 MAR. 10, 2005
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6.4. DC Characteristics (VDD = 4.5V to 5.5V, Ta = 25C)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current Iop - 0.4 0.6 mA External clock (Note)
Input High Voltage Vb1 2.2 - VDD \ Pins:(E, RS, R/W, DBO - DB7)
Input Low Voltage i -0.3 - 0.6 V
Input High Voltage Vinz VDD-1 - VDD \ Pin OSC1
Input Low Voltage Vi -0.2 - 1.0 \ Pin OSCA1
) Pins: (RS, R/W, DBO - DB7)
Input High Current Iy -1.0 - 1.0 pA
VDD-=-5.0\.
Input Low Current I -20 -50 -100 A
Output High lon =>0.205mA
puttig Vo 2.4 . VDD v N
Voltage (TTL) Pins: DBO - DB7
Output Low lo = 1.2mA
P Vous - - 0.4 v -
Voltage (TTL) Pins: PBO5 DB7
Output High lgir= -40uA,
Pt g Vorz 0.9VDD - VDD Vv (¢ =
Voltage (CMOS) Pins: CLK1, CLK2, M, D
Qutput Low lor = 40pA, Pins:
P Voiz - - 01VDD v pr =T
Voltage (CMOS) CLK1, CLK2, M, D
Driver ON Resistance lo = 50pA, Vicp = 4.0V
Reom - = 10K KQ
(COM) Pins: COM1 - COM16
Driver ON Resistance lo = *50pA, Vico = 4.0V
Rsec < - 15K KQ i
(SEG) Pins: SEG1 - SEG80
LCD Voltage Vich 3.0 = 11 \ VDD-V5, 1/4 bias or 1/5 bias
Note: Fosc = 270KHz, VDD = 5.0V, pin E/=<L","RS;-R/W, DBO0 - DB7\are open, all outputs are no loads.
6.5. AC Characteristics (VDD = 4.5V to 5.5V, Ta =25C)
6.5.1. Internal clock-operation
g Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
OSC Frequency Fosci 190 270 350 KHz VDD = 5.0V, Rf = 91KQ+2%
6.5.2. External’clock operation
N Limit .
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
External Frequency Foscz 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr, tf - - 0.2 us
© Sunplus Technology Co., Ltd. 26 MAR. 10, 2005
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6.5.3. Write mode (Writing Data from MPU to SPLC783A)

SPLC783A

Limit

Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 500 - - ns Pin E
E Pulse Width tew 220 - - ns Pin E
E Rise/Fall Time tr, te - - 25 ns Pin E
Address Setup Time tsp 40 - - ns Pins: RS, R/W, E
Address Hold Time tHp1 10 - - ns Pins: RS, R/W, E
Data Setup Time tsp2 60 - - ns Pins: DBO - DB7
Data Hold Time tHp2 10 - - ns PinsyDB0-"\DB7
6.5.4. Read mode (Reading Data from SPLC783A to MPU)
Characteristics Symbol Limit Unit Test'Condition
Min. Typ. Max.
E Cycle Time tc 500 - > ns Pin E
E Pulse Width tw 220 - 3 ns PinE
E Rise/Fall Time tr, tF - - 25 ns RinE
Address Setup Time tsp 40 = - ns Pins: RS, R/W, E
Address Hold Time thp1 10 - - ns Pins: RS, R/IW, E
Data Output Delay Time tp - ~ 120 ns Pins: DBO - DB7
Data hold time thp2 20 - ~ ns Pin DBO - DB7
6.5.5. Interface mode with LCD Driver(SPLC100A1)
Characteristics Symbol bt Unit Test Condition
Min. Jyp. Max.
Clock pulse width’high tpwH 800 - - ns Pins: CLK1, CLK2
Clock pulse width low tewic 800 - - ns Pins: CLK1, CLK2
Clock setup time tesp 500 - - ns Pins: CLK1, CLK2
Data setup time thép 300 - - ns Pins: D
Data hold time tho 300 - - ns Pins: D
M delay time tp -1000 - 1000 ns Pins: M
© Sunplus Technology Co., Ltd. 27 MAR. 10, 2005
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SPLC783A

6.5.6. Write mode timing diagram (Writin

g Data from MPU to SPLC783A)

7 Vin1 Vin1 X
RS X Vit Vit /£
t sp1 >
< > t HD1
RIW Y Vit Y Vi
<+ tPw ———p
tr|t HDA
E " ViH1 Vi1 N
£ Vi Vier | A Vit
g t sp2—p
tr tHD
ViH1 Valid ViH1
DB7 -0
ViL1 Data Vi
-« fc
6.5.7. Read mode timing diagram (Reading Data from SPLC783A to MPU)
RS 7 ViH1 ViH1 K
X ViL \ e
t sp1 N
< > t HD1
R/W ViH1 ViH1
O E— 1/ NS
tF| t HD1
£ A Vi ViH1 N
N VL1 Vier Y VL1
R
< tHD
DB7 - 0 ViH1 Valid ViH1
Vi1 Data Vi1
<+ fc |

6.5.8. Interface mode with-SPLC100A1 ti

ming diagram

0.9VDD ¥ —¥ 0.9vDD
CL1 trwh
4 »
tPwH
tcsp J%i * 0.9vDD
CL2 0.1vVDD 0.1vDD \<—/—\—/—\
<4 —> <>
t csp trwiL
D 0.9vDD 0.9vVDD
0.1vDD 0.1vDD
t osp t HD
M
0.1vDD
4> 47
to
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7. APPLICATION CIRCUITS

7.1. R-Oscillator

SPLC783A

The oscillation resistor Ry is used only for the internal oscillaotr operation mode.

OSC:H

0OSC:

Ri: 75KQ $ 2% ( when VDD = 3.0V)
Ri: 91KQ $§ 2% ( when VDD = 5.0V)

Since the oscillation frequency varies depending on the OSC: and OSC:
pin capacitance, the wiring length to these pins should be minimized.

400 600
§ o2 S 400 |
E’ 200 r % 270
i ._.8_ 200
0 75 0 ‘
0 100 200 300 400 91
0 100 200 300. 400
Rosc ( Kohms ) Rosc ( Kohms,)
VDD = 3.0V \/DD = 5.0V
7.2. Interface to MPU
7.2.1. Interface to 8-bit MPU (6805)
PAQ DBO COM1
| 8 | | 16 LCD PANEL
RA7 DB7 COM16
16 COMMONS
6805 SPLC783A
» E X
PBO SEG1
PB] » RS I 80 80 SEGMENTS
PB2 » R/W SEG80
7.2.2. Interface to 8-bit MPU (Z80)
DO DBO
[ 8 S com1 16 LCD PANEL
D7 DB7 COM16
Z80 A1 16 COMMONS
| 7 £ SPLC783A
X
MK e
A0 » RS | 80
5RG SEGS0 80 SEGMENTS
— | J>—1RIW
WR
© Sunplus Technology Co., Ltd. 29 MAR. 10, 2005
Proprietary & Confidential Version: 1.4



% SUNPLUS

SPLC783A

7.3. SPLC783A Application Circuit

4\ DOT MATRIX LCD
_l/ PANEL
16 A
8 |80 40 | spLciooat | 49 | sPLC100AT 40 | spLC100A1
o Q o @ Y1-Y40 Y1-Y40 Y1-Y40
o2 m_g
ST 2 ¢ DL1 DR2 DL1 DR2 |- ———{F~——| DL1 DR2
g — VDD DL2 :| —1 VDD DL2 :| — VDD DL2 :|
2 | Fcs DR1 ] Fes DR1 ]®Cs DR1
& — SHL1 — SHL1 1. SHL1
— SHL?2 CLK1 — | ¢+ SHL2 CLK1 — A SHL2 CLK1 —
+— GND CLK2 [ +— GND CLK2 [ —1\ GND CLKZ2
VEE M N VEE M N VEE M
|l‘/1 V2V3V4V5Ve |;‘/1 V2V3V4V5V6 |;‘/1 V2 V3 V4V5\V6
VDD
GND —
CLK1
CLK2
" \
V1 l
V2 ]
V3
V4 ({
V5 ?
SPLC783A \\
R R R -
o—N\/\/\/4
VDD ( +5.0V c.C C C C -V or Gnd
V] TS T T T
7.4. Applications for LCD
SPLC783A
COM1
. LCD Panel
[ J
COMS8 16 characters x 1 line
SEG1
@ | — - .
°
[ J
[}
SEG80
(Example 1) :5x 8 dots , 16 characters x 1 line [ 1/4 Bias, 1/8 Duty ]

30 MAR. 10, 2005
Version: 1.4
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SPLC783A

Ccom1

(Example 2 ): 5 x 10 dots , 16 characters x 1 line [ 1/4 Bias, 1/ 11 Duty ]

LCD Panel

16 characters x 1 line

SPLC783A

CcOoM1

( Example-3.)\.'56 x/8 dots , 16 characters.x.2lines [ 1/5 Bias, 1/ 16 Duty ]

LCD PRanel

16 characters x 2 lines

SPLC783A

CcOoM1

COM8
SEG1
®

SEG80

COM9

COM16

(Example 4 ) : 5 x 8 dots , 32 characters x 1 line [ 1/5 Bias, 1/ 16 Duty ]

© Sunplus Technology Co., Ltd. 31
Proprietary & Confidential

MAR. 10, 2005
Version: 1.4



% SUNPLUS

SPLC783A

SPLC783A

SEG1
°

°
SEG40
COM1

COomM8

SEG41
o

°
SEG80

LCD PRanel

8 characters x 2 lines

(Example 5) : 5 x 8 dots , 8 characters)x*2 lines [ 1-/-4 Bias.;4//8 Duty ]

© Sunplus Technology Co., Ltd.
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9. PACKAGE/PAD LOCATIONS

9.1. PAD Assignment and Locations

Please contact Sunplus sales representatives for more information.

9.2. Package Information

SPLC783A

Symbol Min. Nom. Max.

A - 1.60
A1 0:05 - 0.15
A2 1.35 1.40 1.45
D 21.90 22.00 22.10
D1 19.90 20.00 20.10
E 15.90 16.00 16.10
E1 13.90 14.00 14.10
€ 0.50 BSC.
b 0.17 0.22 0.27
c 0.09 - 0.20
L1 1.00 REF

Unit: Millimeter

9.3. Ordering Information

Product Number Package Type
SPLC783A-NnnV-C Chip form

SPLC783A-NnnV-PL11

Package form - LQFP 128*

SPLC783A-NnnV-HL11

Green Package form - LQFP 128**

Note1: Code number is assigned for customer.

Note2: Code number (N=A-Zor 0-9, nn =00 - 99); version (V =A- 2Z).

© Sunplus Technology Co., Ltd.
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SPLC783A

9.4. Storage Condition and Period for Package

Package Moisture sensitivity level Max. Reflow temperature Floor life storage condition Dry pack
*LQFP LEVEL 3 220 +5/-0°C 168Hrs @ =30°C/60% R.H. Yes
**LQFP LEVEL 3 255 +5/-0°C 168Hrs @ =30°C/60% R.H. Yes

Note1: Please refer to IPC/JEDEC standard J-STD-020A and EIA JEDEC stand JFSD22-A112
Note2: or refer to the “CAUTION Note” on dry pack bag.

9.5. Recommended SMT Temperature Profile
This “Recommended” temperature profile is a rough guideline for PPF(Pre-Plated Frame) product with 63/37 solder paste, we
SMT process reference. Most of SUNPLUS leadframe base recommend 240°C~245°C for peak temperature.

product choice Matte Tin and Sn/Bi for plating recipe. For

Recommended Reflow Profile for 63/37 Solder Paste or Cudead frame

(G

2000+

1500~

1000

S0.0

s — — T LA — — /5 R B —
| I I I
0:00.0 2000 4o 6 0L E00.0 (MMPA-E3.T]

This profile is designedJor use with Sn63 or.Sn02And can serve as a general

guideline in establisfiigg=da reflow profile.

Reflow Profile;

® Heating-up-@1-3°Cper sec to 140°C

® Preheat (@ 140~350°C for 120 ~\160. s&¢

® Ramp@ 2~3/C per sec.té peak\tempefature (220 ~ 225°C),
Temperature over 183°Cfordg~75 sec

e \Corling down to roaht temperatire @4~2°C per sec to avoid undesired intermatalic
compound layer:

Recommended-Reflow Profile for Lead-free Solder Paste or PPF lead frame

300
SnrAg/EW are recommended for reflow application. Peak-gmp : 20~30°C above liquidus
Melting Roint (M.P.) Reflow
. Sr Curfamily ~ 217°C SniBi ~ 227°C
250 "T\sn/Cu ~ 227°C Pure Sn ~ 232°C ¥
M.P
200 / = ,\
o Soak or Dryout rale of rise : 2-3°C per sec 40 ~ 60 sec
150 |
Preheat | 60~ 90 sec
100
ramp @1-2°C per sec o 140~160°C  rate of Cooling down : 42 Cper sec
: / k
NP P S S R _Time (minutes)
e i Z 3 1
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10. 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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11. REVISION HISTORY

Date Revision # Description Page
MAR. 10, 2005 1.4 1. Modify 8.1 and 8.2 code numbers from 2 digits to 3 digits 33, 34
2. Add Green Package Product Number 35
3. Add sections 9.4 and 9.5 36
4. Correct pin name: from RW to R/W 59
19, 20
APR. 01, 2004 1.3 1. Add min. and max. value in Instruction Table 9
2. Add 8-bit/4-bit data transfer timing sequence example 19420
NOV. 25, 2003 1.2 1. Add package information: LQFP 128 pin 5,6, 34
2. Remove “9. PACKAGE/PAD LOCATIONS”
SEP. 27, 2002 1.1 Correct “9. PACKAGE/PAD LOCATIONS” 31-33
OCT. 02, 2001 1.0 Original
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