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Features
5x8 dots

+5V power supply
1/16 duty cycle

View angle: 6 o’clock

N~ WNE

20x2 characters

Outline dimension

Easy interface with 4-bit or 8-bit MPU
Display mode: FSTN,positive, transflective

Built-in controller (S6A0069 or equivalent)

Orange backlight to be driven by pinl5, pinl6
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Absolute maximum ratings
Item Symbol Standard Unit
Power voltage Vop-Vss 0 - 7.0 v
Input voltage VIN VSS - VDD
Operating temperature range Top -20 - +70 e
Storage temperature range Tst -30 - +80
PALM TECHNOLOGY CO., LTD.
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Block diagram
VDD
VSS COM LCD PANEL
VO LCD
RS CONTROLLER
RW | AND SEG
E
DRIVER SEG LCD
DBO-DB7
DRIVER
R
A —
K LED BKL
Interface pin description
Pin no. Symbol Extern_al Function
connection
1 Vss Signal ground for LCM (GND)
2 Voo Power supply Power supply for logic for LCM
3 Vo Contrast adjust
4 RS MPU Register select signal
5 R/W MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data bus lines.
7~10 DB0~DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
N _ Four high order bi-directional three-state data bus lines.
11-14 DB4~DBY MPU Used for data transfer between the MPU
15 A(LED+) LED BKL power Power supply for BKL (Anode)
16 K(LED-) supply Power supply for BKL (GND)
Contrast adjust
VDD
| CM o %[]VR -
VSS
Voo-Vo: LCD Driving voltage
VR: 10k~20k
PALM TECHNOLOGY CO., LTD. ;
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Optical characteristics
STN type display module (Ta=25C, VDD=5.0V)

Item Symbol Condition Min. Typ. Max. Unit
Viewing angle 0 -60 - 35
gang Ci=2 deg
() -40 - 40
Contrast ratio Cr - 8 - -
Response time (rise) T - - 160 250 ms
Response time (fall) T: - - 140 250
FSTN type display module (Ta=25°C, VDD=5.0V)
Item Symbol Condition Min. Typ. Max. Unit
Viewing angle 0 -60 - 45
gand Ci=2 deg
() -40 - 40
Contrast ratio C - 10 - -
Response time (rise) T - - 300 ms
Response time (fall) Tr - - 280
Electrical characteristics
DC characteristics
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage for LCD Voo-Vo Ta =25C - 4.6 -
Input voltage Vb 4.7 55 v
Backlight supply voltage | Vr - - 4.6
Supply current lop Ta=25C, Vop=5.0V - 15 2.5 mA
Input leakage current like - - 1.0 UA
“H” level input voltage Vi 2.2 - Vbp
“L” level input voltage Vi Twice initial value or less 0 0.6 v
“H” level output voltage Von LOH=-0.25mA 2.4 - -
“L” level output voltage VoL LOH=1.6mA - - 0.4
Read cycle (Ta=25C, VDD=5.0V)
Parameter Symbol Test pin Min. Typ. Max. Unit
Enable cycle time tc 500 - -
Enable pulse width tw E 230 -
Enable rise/fall time tr, tf - - 20
RS; R/W setup time tsu ) 40 - - ns
RS; R/W address hold time th RS; RIW 10 - -
Data output delay time td _ - - 120
Data hold time wh | DBO-DBY 5 : :
Write cycle (Ta=25C, VDD=5.0V)
Parameter Symbol Test pin Min. Typ. Max. Unit
Enable cycle time tc 500 - -
Enable pulse width tw E 230 -
Enable rise/fall time tr, tf - - 20
RS; R/W setup time tsul . 40 - - ns
RS; R/W address hold time thl RS; RIW 10 - -
Data output delay time tsu2 _ 80 - -
Data hold time th2 DBO-DBY 10 - -
PALM TECHNOLOGY CO., LTD. ;
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Write mode timing diagram

RS
thi
R/W VILL
tw , L.tht
VIH1 VIH1 ‘ tf
b VILL VILL VILL
tr tsu2 tho
VIH1 VIH1
DBO—-DBY viLg  VALID DATA VLt
tc
Read mode timing diagram
RS VIH1
VIL1
| tsu th
|
VIL1
R/ WJVILI
tw th
tf
E VIHL VIH1
VU%tl VIL1 VIL
Ir
td tdh
VIH1 VIH1
DBO—-DBY viLy  VALID DATA vt
te

Instruction description

Outline

To overcome the speed difference between the internal clock of S6A0069 and the MPU clock, S6A0069 performs
internal operations by storing control in formations to IR or DR. The internal operation is determined according to the
signal from MPU, composed of read/write and data bus (Refer to Table7).
Instructions can be divided largely into four groups:

1) S6A0069 function set instructions (set display methods, set data length, etc.)

2) Address set instructions to internal RAM

3) Data transfer instructions with internal RAM

4) Others

The address of the internal RAM is automatically increased or decreased by 1.

Note: during internal operation, busy flag (DB7) is read “High”.
Busy flag check must be preceded by the next instruction.

PALM TECHNOLOGY CO., LTD
Tel:886-7-3983966 Fax:886-7-39829

66

PYC2002FW-FWLO-1 PAGE:6/11




Instruction Table

Instruction code Execution
Instruction : : . . Description time (fosc=
RS | R/ | DB | DBt | DBt | DB« | DB: | DBZ | DB? | DB( 270 KHZ
Clear Write “20H” to DDRA and set
Displ 0 0 0 0 0 0 0 0 0 1 | DDRAM address to “00H” from 1.53ms
isplay AC
Set DDRAM address to “00H”
Return From AC and return cursor to
H 0 0 0 0 0 0 0 0 1 - | Its original position if shifted. 1.53ms
ome The contents of DDRAM are not
changed.
Entry mode Assign cursor moving direction
Set y 0 0 0 0 0 0 0 1 | /D | SH | and blinking of entire display 39us
: Set display (D), cursor (C), and
8::SIF:)Iay ONI/ 0 0 0 0 0 0 1 D | C | B | Blinking of cursor (B) on/off
contro Control bit.
Set cursor moving and display
Cursor or Shift control bit, and the
Display shift 0 0 0 0 0 1} SIC| RILY - " | Direction, without changing of 39us
DDRAM data.
Set interface data length (DL: 8-
. Bit/4-bit), numbers of display
Function set 0 0 0 0 1 |DL| N | F - ~ | Line (N: =2-line/1-line) and, 39us
Display font type (F: 5x11/5x8)
Set CGRAM address in address
SACORAM L 0 | 0 | 0 | 1 |Acs|AC4 |AC3|AC2|ACL| ACO| Couner 30us
Set DDRAM address in address
i%t d[r)e[;EAM 0 0 1 |AC6|AC5|AC4|AC3|AC2|ACL | ACO| counter. 39us
Read busy Whether during internal
Operation or not can be known
Flag and 0 1 | BF |AC6|AC5| AC4|AC3|AC2 |[AC1|ACO By reading BF. The contents of Ous
Address Address counter can also be read.
i Write data into internal RAM
Xvégreeg:ta ©1 1|0 |D7|D6|D5|D4|D3|D2|D1| DO | DDORAMICCRAM) 43us
Read data from internal RAM
Ef:rf] dRaX"M 1|1 |D7|D6|D5|D4|D3|D2|DL|DO |pBpRAMICGRAM). 43us
NOTE:

When an MPU program with checking the busy flag (DB7) is made, it must be necessary 1/2fosc is
necessary for executing the next instruction by the falling edge of the “E” signal after the busy flag (DB7)
goes to “Low”.

Contents

1) Clear display

RS

R/IW

DB7

DB6

DB5

DB4

DB3 DB2 DB1

DBO

0

0

0

0

0

0

0 0 0

1

Clear all the display data by writing “20H” (space code) to all DDRAM address, and set DDRAM

address to “00H” into AC (address counter).

Return cursor to the original status, namely, bring the cursor to the left edge on the fist line of the

display.

Make the entry mode increment (I/D="High”).

2) Return home

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
0 0 0 0 0 0 0 0 1 -
PALM TECHNOLOGY CO., LTD. )
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Return home is cursor return home instruction.

Set DDRAM address to “00H” into the address counter.

Return cursor to its original site and return display to its original status, if shifted.
Contents of DDRAM does not change.

3) Entry mode set

RS R/IW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1 I/D SH

Set the moving direction of cursor and display.

I/D: increment / decrement of DDRAM address (cursor or blink)
When I/D="high”, cursor/blink moves to right and DDRAM address is increased by 1.
When I/D="Low”, cursor/blink moves to left and DDRAM address is increased by 1.
*CGRAM operates the same way as DDRAM, when reading from or writing to CGRAM.

SH: shift of entire display
When DDRAM read (CGRAM read/write) operation or SH="Low”, shifting of entire display is not
performed. If SH =*“High” and DDRAM write operation, shift of entire display is performed according to
I/D value. (I/D="high”. shift left, I/D="Low”. Shift right).

4) Display ON/OFF control

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 1 D C B

Control display/cursor/blink ON/OFF 1 bit register.

D: Display ON/OFF control bit
When D="High”, entire display is turned on.
When D="Low”, display is turned off, but display data remains in DDRAM.

C: cursor ON/OFF control bit
When D="High”, cursor is turned on.
When D="Low”, cursor is disappeared in current display, but I/D register preserves its data.

B: Cursor blink ON/OFF control bit
When B="*High”, cursor blink is on, which performs alternately between all the “High” data and display
characters at the cursor position.
When B="Low”, blink is off.

5) Cursor or display shift

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 1 SIC R/L - -

Shifting of right/left cursor position or display without writing or reading of display data.
This instruction is used to correct or search display data.

During 2-line mode display, cursor moves to the 2nd line after the 40th digit of the 1st line.
Note that display shift is performed simultaneously in all the lines.

When display data is shifted repeatedly, each line is shifted individually.

Tel:886-7-3983966 Fax:886-7-3982966
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When display shift is performed, the contents of the address counter are not changed.

Shift patterns according to S/C and R/L bits

Operation
Shift cursor to the left, AC is decreased by 1
Shift cursor to the right, AC is increased by 1
Shift all the display to the left, cursor moves according to the display
Shift all the display to the right, cursor moves according to the display

—le|o|lof
O
~lo|~|o|®
=

6) Function set

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 DL N F - -

DL.: Interface data length control bit
When DL="High”, it means 8-bit bus mode with MPU.
When DL="Low”, it means 4-bit bus mode with MPU. Hence, DL is a signal to select 8-bit or 4-bit bus
mode.
When 4-but bus mode, it needs to transfer 4-bit data twice.
N: Display line number control bit
When N="Low”, 1-line display mode is set.
When N="High”, 2-line display mode is set.
F: Display line number control bit
When F=*Low”, 5x8 dots format display mode is set.
When F=*High”, 5x11 dots format display mode.

7) Set CGRAM address

RS R/IW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 AC5 AC4 AC3 AC?2 AC1 ACO

Set CGRAM address to AC.
The instruction makes CGRAM data available from MPU.

8) Set DDRAM address

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 ACO

Set DDRAM address to AC.
This instruction makes DDRAM data available form MPU.
When 1-line display mode (N=LOW), DDRAM address is form “00H” to “4FH”.In 2-line display mode
(N=High), DDRAM address in the 1st line form “00H” to “27H”, and DDRAM address in the 2nd line is
from “40H” to “67H”.

9) Read busy flag & address

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 BF AC6 AC5 AC4 AC3 AC2 AC1 ACO

This instruction shows whether S6A0069 is in internal operation or not.
If the resultant BF is “High”, internal operation is in progress and should wait BF is to be LOW, which by

PALM TECHNOLOGY CO., LTD. _
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then the nest instruction can be performed. In this instruction you can also read the value of the address

counter.

10) Write data to RAM

RS

R/W

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

1

0

D7

D6

D5

D4

D3

D2

D1

DO

Write binary 8-bit data to DDRAM/CGRAM.

The selection of RAM from DDRAM, and CGRAM, is set by the previous address set instruction
(DDRAM address set, CGRAM address set).

RAM set instruction can also determine the AC direction to RAM.

After write operation. The address is automatically increased/decreased by 1, according to the entry
mode.

11) Read data from RAM

RS R/W
1 1

DB7
D7

DB6
D6

DB5
D5

DB4
D4

DB3
D3

DB2
D2

DB1
D1

DBO
DO

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If the address set instruction of
RAM is not performed before this instruction, the data that has been read first is invalid, as the direction
of AC is not yet determined. If RAM data is read several times without RAM address instructions set
before, read operation, the correct RAM data can be obtained from the second. But the first data would be
incorrect, as there is no time margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction, it also transfers RAM data to output data register.

After read operation, address counter is automatically increased/decreased by 1 according to the
entry mode.

After CGRAM read operation, display shift may not be executed correctly.

NOTE: In case of RAM write operation, AC is increased/decreased by 1 as in read operation.

At this time, AC indicates next address position, but only the previous data can be read by the read
instruction.

Display character address code:

DDRAM address:
Display position

10

11

12

13

14

15

16

17

18

19

20

00

01

02

03

04

05

06

07

08

09

0A

0B

0C

0D

0E

OF

10

11

12

13

40

41

42

43

44

45

46

47

48

49

4A

4B

4C

4D

4E

4F

50

o1

52

53

DDRAM address
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Standard character pattern

Upper
Lurwr_:ht IIII (IIIH |LILHL (ILIHH|(LHLL |IHIH|(IHHL |IHHHHIII |[HLIH | HILHIL(HITHHHHLL |HHLH HHHI| HHHH
Ehit
o A | | | s | e | B R
LIIL | RAM NCs"H | Cmal | B | S5 | HEEEN i | % | i | BERE | EEE
NEOOOE NEOEOE | EOCo0 ECOoo O0000 | COOED | OEEuc EEEEE EEE
) A | S | MR FRE FSERE | ERAEH | Heroe | Eecs | BeeE
HHREH | HelEH | S™™ME | ™™= | B556E |BEEEE HEHAA | EEE | S | EHEEE EEEEE EEE%
o | DT | EoR | S | e | Cmete B | e | SRR | et
IITH (2) HHHEH | HEEEH | Ee=NE | BE M= | «™". =M E*RHH | HHEEH | BHEEH | Bl
S | e | Moo | s | S (S mamcs | CeCTE | SaSE | SES
m |m sppsl | =mpy | [ /=Bl | = o0 | OcooOd ;:-.! OO0COn | COOcd | Ocoond
. | P e i | igﬁg ﬁgg
(3} [sjm mmp) wmis] JN = wi=g) [wisjm BY [==|sj=] _:_::- HOROO | COO0CE | OCmoOo
i | M | | M | R HHH | HEMER | EEWRE | WA
m |m BN | | BNisl | jmjgw | || o | OCoao | |mjs| mimgis | | = |m mm|m]
ERCE: | EEEER | STRRE| SRR S |EEE S50 | mes | RN | maan EEEE ﬁEE
e | o | ph G e | T T e e
Emcms | e | Sema® | mr | S | mamcs | Somt | CmSr | S | SEEEH | HHEES
Bn | el | ARG | R & il FEEHE | meme | FHEEE | GHEEE | 850ce | aasms
L | ) Semms (2w (Ro8 | omC | sftem | SECC Smcc|Comn e | SelR | Mo Rana
RRE | T | M | R EaEH | malllle | EAEH | ENESH | BETER | Fmaem
OO0 | 00OOo | 0oooo | oo | coomo | ooooo ooooo | ooooo | oooco | ooooo | MEEEE | Beees
== | mmm | mmmmn o | oo oen P e
LHIH | (5) | AP | et | EEER 5 | | EoelE | T | R | RoEeR | Meiem
EOOEE | OO0 [ NCOOO00 | EOCOE | NO00C0 | MCOEE m] EHOCOEDO | CmOCO | OCoORco EEEEE EEEE
FERA | Ry | Mo | R el S | SRR | M | MemAm | EoaeE | EEcE
MMM | H=™™H | E™=MM | B5EEE | B=®Me | BEHEH ks | Sl | O | A EE%E ﬁa%
mo=C | aEoeT | mooos | e | S (e m=pr b= =]
LHHL | (7) BRaR | Bl | oo | Mala® | AR | Maa® BECaM | HECH | FHEEE |HeEE !EEEE %EE
Cems | Ema | MoDOS | e | MO (oo EomEs | Eer | e |
I AN  COEEED | OO | COO000 | Ooooo OOoOo00 | OOmOO0 | CO0CD | OEEEc
. 2 el e e | s TS | A (i EE%D EEEE
[B} s] mim=p) u=is] JN = = BEw | B = |=| | OCOEEO | OOEO0O | OO | OOoo0Om
FIREIEE (P | PP | e | R EIWEEH | BEREE | WAERE | A
COOCEO | ONEED | mCOO0ON | BEOCOE | 0000 | Oooo 1L O0CO0 | CONCO | mCOEc H
EORF | aTmte | EoEOE | B | ESEES oEEE SE550 | By | mmiam | EEEEC EEE EEE
HLIL | (1 FRGEH | PR (B | e | BRE | R el | B | GG | RS | matec | e
Efet | e | mcoom | Ao | SEEe (S0 Bomen | S | Sp | SASGE | BEBHs | BHee
FrGH | e (PR | RN | R | R EEEE | CMmgR | EEHE | GEREE | =ech: | Ecca
HH| @ EoCED | e |Smos| Secwd| SRS | SooE mames | S0omc | Cooms (RomiE =
Fm | Hlga | Ml | B | i | e Fiola | CaPc | CaCE | G =]
OO0O0O0 | 00O | 00000 | OOOa | OOooOa | Oo;ooo OO0O00 | 00000 | OOooOoa | OoooO ooocs
e | B | o | == | s (5eE oemee | poee | oo (e | SReas | s
N e e
FEFER | AFEi | S | A | e | memam MR | R | PR (AR | aake | B
FEEE | Bl | BEa | R | BERES | BeE AFFR | ANy | WEEE | e | 2SS | EEEeE
EomC | RO |moafo| Geref | aShes | SoRoE Sooin | fmfaf | manme |ESSER | R
HLHH| (4) FRE | FAEE | EoMas | CEEH | BRae | SEmAe EaRE | SowAH | BHEE | WHEE EEE%
EEeS | gmac (oo | Smmmd | S8aS | SE0e0 mEEs | e | S |
:::: OCOOED | RCO00 | ECOE | COEECO | OComoo OOo00 | O0CO0 | COocd | Ocood i
. | | | 3 EH B E O P
(5} :--:= 5] mim=p) enjsjujy | | Nus s=pisis |=|=] OECOON | OOCCR | CO0OCE | OCoOm =
2| | T | A PR
OO0 | OO0 | MCO0ON | OEEEO | OO0 | Omooo 1C00C O0co0 | COoocd | Ocoond
EECER | EEES | MecaE | SRS | S5 |ofeeE SES0S | memms | EREEE | EEEES EI E EEEE
| (o (oo R o | PPL| i ool e
EEEE | S5 | Mooo | e | mShee | Sees mmmus | w088 | COOES || BHS5E | AE
AFmgE |BEEH | e HFWEE ek | ey | Wl | WEPE | SR
HEEL| () | e et Homeg e Semec|cmomn|coac e
e =l
g | g | e 55 | oges Semen | oo | s e | B | i
H EEmCC | BHEEE | S
HHEH © bl ca Rece e iy el A T i e
| mm s EEE EEHE EEH EEEE EEHE EEE EEE HHEHH | E=A

PALM TECHNOLOGY CO., LTD.

Tel:886-7-3983966 Fax:886-7-3982966 PYC2002FW-FWLO-1 PAGE:11/11




