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YJD1602A-1 LCD MODULE

1.0 FEATURES

* Display Mode: STN, Positive Negatative
* Display Formate: 16 Character x 2 Line

* Viewing Direction: 6 00 Clock

(CHARACTER Type)

, Transmissive Yellow-Green Blue

* |Input Data: 4-Bitsor 8-Bitsinterface avaliable

* Display Font : 5x 8 Dots

* Power Supply : Single Power Supply (5V+10%)
e Driving Scheme: 1/16Duty,1/5Bias

e Control IC:

S6A0069 S6A0065

e Backlight (Side) LED Yellow-Green chalkiness
20 ABSOLUTE MAXIMUM
Item Symbol Min. M ax. Unit
Power Supply for logic Vdd -0.3 +6.0 V
Power supply for LCD Drive Vlicd Vdd-11.5 Vdd+0.3 V
Input Voltage Vi -0.3 Vdd+0.3 V
Operating Temperature Ta 0 +50
Storage Temperature Tstg -10 +60
3.0 ELECTRICAL CHARACTERISTICS
(Ta=25 ;Vdd=3.0V+10%,0therwise specified)
ltem Symbol Test Condition | Min. | Typ. [ Max.| Unit
Power Supply for Logic Vdd -- 47 | 50 | 55 V
Operating Voltage for LCD Vdd-Vo -- - 5.0 -- V
Input High voltage Vih -- 2.2 -- | vVdd V
Input Low voltage Vil -- -0.3 | -- 0.6 V
Output High voltage Voh -loh=0.2mA 2.4 -- -- V
Output Low voltage Vol lol=1.2mA -- -- 0.4 V
Power supply current ldd \Vdd=3.0v -- -- -- mA
4.0 MECHANICAL PARAMETERS
ltem Description Unit
PCB Dimension 80.0*36.0*1.6 mm
View Dimension 64.0* 13.5 mm
Outline Dimension 80.0*36.0*14.0 mm
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5.0 PIN ASSIGNMENT

No. Symbol L evel Function
1 VSS -- +0V
2 VDD -- +5V Power Supplv
3 VO - for LCD
4 RS H/L Reqister Select: H:Datalnput L :Instruction Input
5 R/IW H/L H--Read L --Write
6 E H.H-L Enable Sianal
7--10 | DBO-- DB3 H/L Data bus used in 8 bit transfer
11--14 | DB4-- DB7 H/L Data bus for both 4 and 8 bit transfer
15 BLA ---- Power for LED Backlight (+5 V)
16 BLK ---- Power for LED Backlight (Ground)

6.0 EXTERNAL DIMENSIONS
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7.0 SYSTEM BLQOCK DIAGRAM
Vss
DB7-DBO—y Dot Mt LCD PANEL
ot Matrix | 16(Common) , |;5-HARCTERS *2 LINES
E ——s LCD
R/W | Controller | 80(Segment)
RS |
vo |
vdd —1
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8.0 POWER SUPPLY BLOCK DIAGRAM

9.0 TIMING CHARACTERISTICS

Write Mode Timing Diagram
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Read Mode Timing Diagram
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10.0 Display control instruction

The display control instructions control the internal state of the
S6A0069. Instruction is received from MPU to S6A0069 for the display
control. The following table shows various instructions.

Instruction Instrection Code Deacripllon Exgcution
RS |&5W | DE7 |CBs | 085 | D54 |CB3 (082 | D81 |CBD Inatruction Code 1Irl‘|H|:rHI:n3=2'|’{l:|
Chaar Cisplay J 0 0 J 0 0 J 0 0 1| Wirls "20H" f0 DORAK. and sat 153ms
DIDRAM address fo "00R" fom
AL,
msum Home J i 0 J i 0 J i i X | 3ot COSAM address fo "00H" f.53ms
from AC and refumn cursor to e
original posibon ¥ shif=d.
The confents of DDRAM anes nof
changes
Eriry Mods= J 0 0 J 0 0 J ] D | 2H | Assign cursar maving dinsciion Eys
Bed arid miake shift of entine dlsoiay
epabie,
Dlsplay J 0 0 J 0 0 1 C z 2 | 3af cisplyiD cursorC), and Eug
OWOFF Binkirg of cursan B oniofl
Condml contrad BA.
Cursorar al f [ al f 1 |&C|RL| X X | Set cursor movieg and displyy 15us
Dlspiay BhE shift coniml| b, and he
dlr=cHon, without changing
DDA daia
Funciion Saf J 0 0 J ] oL | M E X X | 2stinl=riace dafs l=ngin (OL Eys
4-Giv's-bl), mumbers of display
e (M A-Inei-line |, dlsplay
fopd fype (F S X8 dote’ 5 X 11
dats)
Dl CESAL J 0 0 1 | ACE | AZ4 | AZE [ ACT | AT | ACD | st CERAM agcrass In address Eug
Address coumhar,
Bt DORAM J i 1 | ASE | ACS | ACd | ADE | AC2 | ACT | ADD | Set DORAM address In address Bus
Address Counber,
Sead Bugy J 1 SF | ACE |ACE | AC4 | ACS | AC2 | AZ1 | AZD | Whadar durdng Inbema Ops
Flag and cperabon or mod can B keown
Address by rending EF, Thie conbents of
aiddress cownier can alsa be
read.
Wi Cafla o 1 i o7 | D | DS | B |03 ) 02| o1 | OO | 'Wiike dadaindo Inkemal RAM 43us
AN (DORAITEEAM).
Reasd Cafla 1 o7 | D& | OS5 | B |0 | 02 | B4 | OO | Feadidatafrom Rhernal RAk 43us
Trom RUAM (DIDRAMCEEAM).

NOTE:  Wnen an MPL program wish checking the Busy Flag (DBT) Is made, It must be necessary 172 fost 15 necagsary for
2sciting the next Inglruction by the faling edge of the T slgnal ater the Susy Flag (DET) goss o "LOW
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INSTRUCTION DESCRIPTION

OUTLINE

To overcome tne speed diference betwesn internal clock of SEA0068 and MPU clock, SEAC08S performs intemal
aperation by storing control infarmation o IR or R The mtemal cperafion is determined aceording to the signal fram
MPL, composed of read'write and data bus. Instruction can e divided largely four kinds,

(1) SEACDES funchion set instructions (set display methods, set data length, stz

(2] Address set instructians fo intemal RAM

(3] Data transfer instructions with internal RAM

4] Crhers

The address of intemal RAM is avtomatically increased or decreased by 1.

NOTE

Cunng intermal operation, Busy Flag (DBY) is read High. Busy Flag check must precade the next insiructian.
When an MPU program with checking the Busy Flag (DBT) is made, it must be necessany 112 fosc for
executing the nesxt instruztion by the faling 2dge of the 'E' signal after the Busy Flag (DET) goes o "LOW,

CONTENTS
Clear Display
A3 RIW DB7 DBA DB D=4 03 DB2 DB1 DB
0 0 0 0 ] 0 0 0 0 1

Clear all the display data by wnting "20H" (space code) io all DORAM address, and set DDRAM address to "00H"
nte AC (address counter). Return cursor to the aniginal status, namely, bring the cursar to the l=ft edge on first line
of the display. Make entry mads increment (1D ="1")

Return Home

RS RW OB7 DBA DB D24 03 D82 DB1 B0
0 0 0 0 ] 0 0 0 ' -

Return Home is cursor retum home instruciion. Set CORAM address to "00H" info the address counter. Retum
cursor o its origingl site and retum display to its ariginal status, f shifted. Cantents of DORAM does not changs.,
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Entry Made Set
RS RW OB7Y DB DBS D24 DB3 0B2 DB1 DBO
0 ¥ ¥ 0 J 0 ¥ 1 D SH

Set the mowving direcbon of curser and display.

I'D : Incrementidecrement of DDRAM address {cursor or blink)

When D = "High", cursorblink moves to nght and DORAM address is increased by 1.
When VD = "Low", cursor/blink moves to left and DDORAM address is decreased by 1.
" COHAM operates the same as DDRAM, when read from or write to CGRAM.

5H: Shift of entire display

When DORAM read (CGRAM readiwritz) operation or SH = "Low”, shift of entire display is not performed. f SH =
'High" and CORAM write aperation, shift of entire display is performed according fo VD value (1D ="1": shift l=f, I'D
="0" : shift right}.

Display ON/OFF Control

FS RwW DB DBE DBS 0e4 DB DB2 DB1 DB
0 K 0 0 d 0 1 D

[
m

Conirol display/cursorblink OMOFF 1 bit register.

D : Display ONIOFF Contral Bit
When 0 ="High", entire display is turnad on.
When O ="Low", display is wrned of, but display data is remained in DORAM.

C : Cursor ON/OFF Control Bit
When C ="High", cursar is turned an.
When C ="Low", cursor is disappearaed in cumrent display, but 1D register remains its data.

B : Cursor Blink ON/OFF Control Bit

When B = "High", cursor blink iz on, that parfomms altemate batween all the high data and display character at the
curser postion,

When B = "Low", blink is of.

Cursor or Display Shift

RS RW DE7 DBf DES DE4 DB 0Bz DB1 DED
0 K 0 0 d 1 SIC RiL - -

Shifing of ightleft cursor position or display without writing or reading of display data. This instruction is used to
correst or search display data (Refer to table 5. During 2Hine made display, curser movas to the 2nd line after the
40h digt of the 1st line. Mote that display shift is performed simultanecusly in all the nes. When displayed data is
shifted repeatedly, each bne is shifted individually. When display shift is performed, the contents of the address
counter are nat changed.
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Shift Patterns According to S/C and R/L Bits

SIC RIL Operation
1] a Shift cursor to the left, AC is decreased by 1
i i Shift cursor o the right, AC is increased by 1
a Shift all the display tothe lef, cursor moves according to the display
Shift all the display to the right, cursor moves according to the display

Function Set
RS R DB7 DB& DB& D24 OB3 DB2 DB1 DBl
0 0 0 ] 1 oL M F - -

DL : Interfaze Data Length Contral Bit

When OL = "High", it means 2-bit bus mode with MFU.

When OL = "Low", it means 4hit bus mode with MPU. 5o to speak, DL is a signal to select 8bit or 4bit bus made.
When 4bit bus mode, it needs to fransfer 4-bit data by two fimes.

M : Display Line Number Control Bit
When M = "Low”, it means 1Hine display made.
When M = "High", 2Hine display mods is set.

F : Display Font Type Control Bit
When F ="Low", it means § = B dots format display mode
When F ="High", & = 11 dot=s format display mode.

Set CGRAM Address
RS R DB7 DB& DBA DB4 0B3 DB2 DB1 DBO
0 I 0 1 ACE A4 A3 a2 At ACD

Set CGRAM address to AC. This instruction makes CGRAM data available fram MPLU.

Set DDRAM Address
RS R OB7 DBS DBS DB4 DB3 D2 DB1 OBO
0 0 1 ACE ACS AC4 AC3 A2 A1 ACD

Set DORAM address fo AC. This instruction makes DDRAM data svailable from MPU. When 1Hine display mode (M
= 0}, DORAM address is from "00H" to "2FH". In 2ine display mode (M = 1), DORAM address in the 1=t line is from
'00H" 1o "27H", and DDRAM address in the 2nd line is from "40H" to "67TH".

Read Busy Flag & Address
RS R DB7 DB6 DBE D24 0B3 DB2 DB1 DBO
0 i BF ACE ACH AC4 ALC3 ALC2 ACA ACD

This instruction shows whether S8A0088 is in intemal aperafion or not. i the resuliant BF is High, it maans the
riternal cperation is in progress and you have to wait untl BF to b= Low, and fhen the nextinstruction can be
performad. In this instruction you can read also the value of address counter.
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Write Data to RAM
RS RW DB? DEG DEs5 DB4 B3 b2 OB DEd
1 0 1 Dd D5 M 03 B D1 Do

Wirite binary &b data to DORAMICGRAN. The seiection of RAM from DORAM, CGRAN, is =2t by the previous
ardress set instructon (DCRAM address s=t, CGRAN address set). RAM set instruction can also determing e AC

direcfion 1o RAM. After write cperation, the address is automatically incressealdecneased by 1, accordng fo the
enry mags

Read Data from RAM

RS RW DB? DEG Das5 D54 B3 D2 OB D&l
1 1 o7 ki D5 4 03 i D1 L0

~ead binary 2bit data from CORAMICGRAM. The selecton of RAM is set by the previous address st instructon. f
address set mstructicn of RAM is not performed before this instructon, the data that read first is invalid, becauss the

direction of AC is not cetermined. fyou read RAM dats several tmes wihout RAM adoress set instruction befors
read operaton, you can get comect RAM data from the second, but the first data wows be incomect, because there

5 no trne mangin 1o ransfer RAM data n case of DORAM read operation, cursor shift inssructon plays the same
role as CORAM address set msiruchon © 1 350 transfers RAM data o cutput data register. Afer read operation
address counter s automaticaly increasedidecreased by 1 accordng fo the entry mode. Afier CGRAM reac

operation, dsplay shit may not be eecuted comectly.

NOTE

n case of RAM wrie operation, afier this AC 15 moreasedidecreased by 1 like reading operaton. In this
tmie, AC indicates the next address postion, but you can read only the previous data by read mstruction.

11.0 PTICAL MEASUREMENT SYSTEM
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_.DEFINITION OF 6 AND ¢

9H db=py0" —— — —

EH ¢ =0"

.DEFINITION OF CONTRAST RATIO Cr

DEFINITION

Erightness of mop-selection dot (hnsd
Erightness of selection dot ths)

A tn3 Brightness curve of selection dod
E Erigl-'n'l:ﬂesE curve of non-selection dot
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-DEFINITION OF OPTICAL RESPONSE TIME
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