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K TFEH VZ#

Brands WINSTAR DISPLAY CORPORATION
Display Types H ( Character Type, G Graphic Type
Display FontS 240 x 64 dots

Model serials no.
Backlight TypeS

LCD Modes

LCD Polarizer

N ( Without backlight A ( LED, Amber

B ( EL, Blue green R ( LED, Red

D ( EL, Green O ( LED, Orange
W ( EL, White G ( LED, Green

F ( CCFL, White T ( LED, White

Y ( LED, Yellow Green

B ( TN Positive, Gray T FSTN Negative

N ( TN Negative,

G ( STN Positive, Gray

Y ( STN Positive, Yellow Green

M ( STN Negative, Blue

F ( FSTN Positive

A ( Reflective, N.T, 6:00 H ( Transflective, W.T,6:00

Type/ Temperaturep ( Reflective, N.T, 12:00 K ( Transflective, W.T,12:00

range/ View
direction

Special Code

G ( Reflective, W. T, 6:00  C ( Transmissive, N.T,6:00

J( Reflective, W. T, 12:00 F ( Transmissive, N.T,12:00

B ( Transflective, N.T,6:00 | ( Transmissive, W. T, 6:00

E ( Transflective, N.T.12:00 L ( Transmissive, W.T,12:00
V : Built in negative voltage

Z:IC NT7086 ;

#:Fit in with the ROHS Directions and regulations



(1)Avoid applying excessive shocks to the modulenaking any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuiatsth modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximumgati

(5)Don’t drop, bend or twist LCM.

(6)Soldering: only to the I/O terminals.

(7)Storage: please storage in anti-static eletgramntainer and clean environment.

(8). Winstar have the right to change the passiveponents

(9). Winstar have the right to change the PCB Rev.

Item Dimension Unit
Number of Characters 240 x 64 dots
Module dimension 180.0x 65.0 x 12.3(MAX) mm
View area 133.0x 39.0 mm
Active area 127.16 x 33.88 mm
Dot size 0.49 x 0.49 mm
Dot pitch 0.53 x 0.53 mm
LCD type FSTN Positive Transflective
(In LCD production, It will occur slightly color &ference. We
can only guarantee the same color in the same patch
Duty 1/64
View direction 6 o’clock
Backlight Type LED, White




Item Symbol Min Typ Max Unit
Operating Temperature opb -20 70
Storage Temperature st -30 +80
Input Voltage \' Vss Vb \%
Supply Voltage For Logic -Vss -0.3 +7 \%
Supply Voltage For LCD Wb-Vo 0 15 V
Negative Voltage Output B¢ -16.31 Vv
#9$ %
Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic M-Vss 4.7 5.0 5.3 \
Ta=-20: Vv
SupplyVoltage ForLCD |, o | Ta=2s: | 1248 | 1269 | 1287| v
*Note
Ta=+70: \
Input High \olt. ViH 0.8 Vbp Vb \
Input Low \olt. ViL 0 0.2 Vbp \Y
Output High \olt. \by Vpp -0.3 Vb \
Output Low \olt. \bL 0 0.3 \%
Supply Current db Vpp=5V 11 1.2 1.3 mA

* Note: Please design the VOP adjustment circuitwstomer's main board

vdd Py
VR Vo
10K~20K Module
Vee
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ltem Symbol Condition Min Typ Max Unit

(V) o CR 2 30 60 deg
View Angle

H)y CR 2 -45 45 deg
Contrast Ratio CR 5

T rise 200 300 ms
Response Time

T fall 200 300 ms

Definition of Operation Voltage (Vop)

Intensity
1008 --

CrMax|------

Defirtion of Response Time ( Tr, Tf)

Non-selected Non-selected

Selected Wave Conition »

Non-selected Wave Intensity

Cr =Lon/ Loff

-

Conditions :

Operating Voltage : Vop

Vop N
Driving Voltage(V)

[positive type]

Definition of viewing angle(CR 2)

Selected Conition . Conition

[positive type]

Viewing Anglé(”y ):0C"0C
Frame Frequency : 64 HZ  Driving Waveform : 1/Nydut/a bias




Pin No. | Symbol | Level Description
1 FGND Frame ground ( Connected to bezel )
2 Vss GND
3 vdd Power supply (+5V)
4 Vo Power supply for LCD driver
5 WR L Data write. Write data into RA6963 when WR. =
6 RD L Data read. Read data from RA6963 when RD = L
7 CE L L : Chip enable
8 C/D H/L |WR=L, C/D=H:Command Write C/D=L: Eawrite
RD=L, C/D=H : Status Read C/D=L: Data read
9 Vee Negative voltage
10 RESET| H/L |H:Normal; L: Initialize RA6963
11 DBO H/L |Data bus line
12 DB1 H/L |Data bus line
13 DB2 H/L |Data bus line
14 DB3 H/L |Data bus line
15 DB4 H/L |Data bus line
16 DB5 H/L |Data bus line
17 DB6 H/L |Data bus line
18 DB7 H/L |Data bus line
19 FS H/L | Pins for selection of font; H: 6 *8; 8 * 8
20 NC No connection




*u_l_ _

<]

WHITE LINE

!
O

£

Component Side

PIN NO.| SYMBOL
180.0 0.5 1 | FGND
2.0 176.0 2 Vss
4.13
3 vdd
13.3 154.6 12.3Max 7 v
23.5 133.0(VA) 0
ol 8 7.7 5 WR
®l 26.42 127.16(AA) - > s
| L 7 CE
Nl 0 [
©y o E‘Di ‘ 7# o 8 C/D
| I ——————————— 159 a 1 E 9 Vee
° Pl 2 e ' ® |10 | RESET
1 bl © oo =
° ° by 11 | DBO
| oo & 12 | DBL
To) z <|PIN 1 In ‘ 00 |% o
2l ol o> < % gg al N 13 DB2
o B ) E 8 ”’Eji’7’7’7’7’7’7’+’7’7’7’7*7*f’7*W@” o 14 | DB3
© ® | & PIN3 k| ‘ ZOT 19 15 | DB4
‘ | 2.54 16 DB5
= : b 17 DB6
| e -_—__, - _ o - | m 18 DB7
; | = - %; — = | 19 FS
N 1 ] 20 NC
5D-SI:001-03 4 35 PTH BLIM 3 ° e 20_2 10 PTH | 1.6
190.0fi5.0 477 OPAD : 20-? 1.8 PAD
(B/L-Cable Length) 0.49 | LED B/L
[l e)]
0] <
o| O
%7 DOT SIZE
=z g SCALE 10/1
O RED LINE The non-specified tolerance of dimensionfi®.3 mm .
A A
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T T T T T T T T T T T T T T T T T T T T T T T T T e e e T e e 7
WR 1 CData o }

RD RAG963 | Lp S 9
gL — . 240X64DOT |
80 geries C/D 1 HSCP s ®3 }

_ = o
68 series | RESET | ED o < |
FS | . S |
DB0O~DB7 } N L }
| ; T7086 NT7086 NT7086
| 5 EIO Seg1~80 Seg81~160 Seg160~240 |
} S F Seg Driver F Seg Driver Seg Driver }
Rev|, H L } Address Data }
Rev | Nor . 32K8 |
Rev select | SRAM [+ |
| X |
FST H | L . 32K optional vdd,V2,V3,V5 |
Font| 6X8| 8X8 | | |
Font select RV | %?X:irife Vdd,Vss | Bias and < N.V. Frame }
| Power Circuit — Generator (Bezel) |
Y/ AT N N
| vad 0
VR\ﬁ Vo 8
10K~20K Vee N

External contrast adjustment.
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9.1 Communications with MPU
- Status Read
A status check must be performed before data ¢saeavritten.
Status Check
The Status of RA6963 can be read from the data.line

RD WR CS ciD SD[7:0]
L H L H Status Word

The RA6963 status word format is as follows:

MSB LSB
SD7 | SD6 | SD5 | sSD4 | SD3 | SD2 | SD1 | SDO
STAT | STAG | STAS | STA4 | STA3 | STAZ | STA1T | STAD
. G 0: Disable
STAD Check command execution capability 1- Enable
o , 0: Disable
STAT Check data readfwrite capability 1 Enable
STAZ Check Auto mode data read capability D Disable
1: Enable
T e 0: Disable
STA3 Check Auto mode data write capability 1- Enable
STA4 Mot used
STAS Check controller operation capability ? Efjﬁf
STAG Error flag. Used for Screen copy commands. ? E;:;':rrmr
STAT | Check the blink condition 0: Display off
1: Normal display

Note 1: It is necessary to check STAO and STAhatsame time.

There is a possibility of erroneous operation dua hardware interrupt.
Note 2: For most modes STAO /STA1 are used astasstheck.
Note 3: STA2 and STA3 are valid in Auto mode; STé@ STA1 are invalid.



Status Checking Flow

AUTO MODE STATUS

"1}

5TAZ=1 (Read)
or

STAZI=1{Write)

RETURN

Note 4: When using the MSB=0 command, a Status Reed be performed.

If a status check is not carried out, the RA6968nch operate normally, even
after a delay time.
The hardware interrupt occurs during the addreksiledion period (at the end of
each line).
If a MSB=0 command is sent to the RA6963 during tperiod, the RA6963
enters Wait status.
If a status check is not carried out in this staéore the next command is sent,
there is the possibility that command or data nolt be received.

. Setting Data

When using the RA6963, first set the data, thethsetommand.
Procedure for Sending a Command

a) The case of 1 dawa b} The case of 2 data
Status Check e Status Check L
I I
Data Write Cata Wite
I |
Slates Check Stalus Check
I I
Command Wrike Diata Write
|
END Statug Check
I
Command Write

Note: When sending more than two data, the lasindgbr last two data) is valid.



- Command Definitions

Command Code D1 D2 Function
Registers Setting 00100001 X address Y address | Set cursor pointer
00100010 Data 00h Set Offset Reqgister
00100100 | Low address | High address | Set Address pointer
Set Control Word 01000000 | Low address | High address | Set Texi Home Address
01000001 Columns 00h Set Text Area
01000010 | Low address | High address | Set Graphic Home Address
01000011 Columns 00h Set Graphic Area
Mode Set 1000X000 - - OR mode
1000X001 - - EXOR mode
1000X011 - - AND mode
1000X 100 - - Text Attribute mode
10000XXX -- - Internal CG ROM mode
10001 XXX - - External CG RAM mode
Display Mode 10010000 - - Display off
1001310 - - Cursor on, blink off
1001211 - - Cursor on, blink on
100101 - - Text on, graphic off
1001 102X -- - Text off, graphic on
1001 11XX -- — Text on, graphic on
Cursor Pattern Select | 10100000 - - 1-line cursor
10100001 - - 2-line cursor
10100010 -- - 3-line cursor
10100011 - - 4-line cursor
10100100 - - A-line cursor
10100101 -- - G-line cursor
10100110 - - 7-line cursor
10100111 - - 8-line cursor
Data ReadWrite 11000000 Data - Data Write and Increment ADP
11000001 - - Data Read and Increment ADF
11000010 Data - Data Write and Decrement ADF
11000011 -- - Data Read and Decrement ADP
11000100 Data - Data Write and Non-variahle ADP
11000101 - - Data Read and Non-variable ADP
Data auto Read/Write | 10110000 - - Set Data Auto Write
10110001 -- - Set Data Auto Read
10110010 - - Auto Reset
Screen Peek 11100000 - - Screen Peek
Screen Copy 11101000 Screen Copy
Bit Set/Reset 111103 - - Bit Reset
11111 - - Bit Set
1111X000 - - Bit 0 (LSB)
1111X001 - - Bit 1
1111X010 - - Bit 2
1111X011 - - Bit 3
1111X100 - - Bit 4
1111101 - - Bit 5
1111X110 - - Bit 6
1111X111 - - Bit 7 (M3EB)
# 13 e 46




Screen Reverse 11010000 Data Data Whole screen reverse
(Don't' care) [ Data B 0
(Notg) 0 : Mormal
1. Reverse
Blink Time 01010000 Data Data If Frame = 60Hz
(Don't’ care) Data Bit 2:0
{Note) 000 : 0.0s6s
001:0.25s
010 : 0.55 (Default)
011:0.75s
100 : 1s
101 :1.25s
110:1.5s
111:25
Cursor Auto Moving | 01100000 Data Data Data Bit 0
(Don't’ care) 0 : Disable {Defauli)
{Mote) 1: Enable.
CGROM Font Select 01110000 Data Diata Data Bit 1:0
{Don't' care) 00 : Do not care {Default)
{Note) 01 : Do not care.
10 : CGROM Font-01.
11 : CGROM Font-02.

Mote © In these functions, it must be sent two data before sending the command, but the contents of
the second datum (D2) can be any values.

9.2 Setting Registers

B oRmErar e

Code Hex. Function D1 D2
00100001 21h Set Cursor Pointer X-Adrs Y-Adrs
00100010 22h Set Offset Register Data 00h
00100100 24h Set Address Pointer Low Adrs High Adrs

- Set Cursor Pointer

The X-Adrs and Y-Adrs specify the position of thesor. The cursor position can only be moved by
this command. Data read /write from the MPU nevemges the cursor pointer. X-Adrs and Y-Adrs
are specified as follows.

#-Adrs  00h to 4Fh (lower T bits are valid)
Y¥-Adrs  00h to 1Fh {lower & bits are valid)

a) Single-Scan b} Dual-Scan
X-Adrs 00h to 4Fh X-Adrs 00h to 4Fh
Y¥-Adrs 00h to OFh ¥-Adrs 00h to OFh

Upper Scraen

Y-Adrs 10h to 1Fh
Lower Screen

# 14 "e 46



- Set Offset Register

The offset register is used to determine the eaterimaracter generator RAM area. The RA6963 has a
16-bit address bus as follows:

MSB LSB
|a15|a14]|a13|a12|a11]a10] Ao | a8 [ a7 | a6 | As | aa | a3 a2 ] a1 ] a0

Offset Register Data Character Code Line Scan

RA6963 assign External character generator, wharacker code set 80h to FFh in using
Internal character generator. Character code 00800 assign External character
generator, when External generator mode

The senior five bits define the start address tereal memory of the CG RAM area. The
next eight bits represent the character code ottfaeacter. In internal CG ROM mode,
character Codes 00h to 7Fh represent the predéefimednal” CG ROM characters, and
codes 80h to FFh Represent the user's own “exteaharacters. In external CG RAM
mode, all 256 codes from 00h to FFh can be usedpi@sent the user's own characters.

The three least significant bits indicate one @f ¢éight rows of eight dots that define the
character’s shape.

The Relationship between Display RAM Address andisef Register

Offset Register Data CG RAM hex. Address (Start to End)
0oooo 0000 to O7FFh
0o0oo1 0800 to OFFFh
0oo10 1000 to 17FFh
11100 E000 to EYFFh
11101 E800 to EFFFh
11110 FOO0D to F7FFh
11111 F300 to FFFFh



{Example 1)

Offset Register 02h
Character Code 80h
Character Generator RAM Start Address 0001 0100 0ooa 0ooao
1 4 0 0 h
(Address) (Data)

— 1400h 1Eh

) 1401h 11h

1402h 11h

1403h 1Eh

1404h 14h

1405h 12h

- 1406h 11h

— 1407h 00h




{Example 2) The relationship between Display RAM data and display characters

(RAM Data)  {Character)
21h A
AByDE{ GH 2on 5
: 83h 11h
24h [
25h E
BEh 14h
27Th G
Display Character 28h H

The *y" and “{" are displayed by character generator RAM.
- Set Address Pointer

The Set Address Pointer command is used to indibatstart address for writing to (or reading from)
External RAM.

The Flowchart for Set Address Pointer Command

[ Set Address Pomter j

Status Check

Set Address Data
{Lower 3 bits) STAD, 1

Status check

Set Address Data
(Upper 8 bits)

Status Check

Set Cornmand 24h

=

Send Set Address Pointer command

# 17 "e 46



9.3 Set Control Word L
Code Hex. Function D1 D2

01000000 40h Set Text Home Address Low Address | High Address
01000001 41h Set Text Area Columns 00h
01000010 42h Set Graphic Home Address Low Address | High Address
01000011 43h Set Graphic Area Columns 00h

The home address and column size are defined $ygénnmand.
- Set Text Home Address

The starting address in the external display RAMdat display is defined by this command. The
text home address indicates the leftmost and uppsrposition.

The Relationship between Display RAM Address andiday Position

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

TH: Text home address
TA: Text area number {columns)
CL: Columns are fixed by hardware (pin-programmable).

(Example)

Text Home Address - 0000h

Text Area - 0020h

MD2=H, MD3=H - 32 Columns

DUAL =H, MDS=L, MD0=L, MD1=H -4 Lines
0000k 0001h 001EhR 001Fh
0020k 0021h 003Eh 002Fh
0040k 0041h 00&EhR 005Fh
0060h 0061h 007EhR 007Fh




- Set Graphic Home Address

The starting address of the external display RAMdu®r graphic display is defined by
this Command. The graphic home address indicatekettmost and uppermost position.
The Relationship between External Display RAM Addgeand Display Position

GH + GA GH+ GA+ CL
(GH + GA) + GA GH+2GA+ CL
(GH + 2GA) + GA GH+3GA+CL

GH + (n-1) GA GH + (n-1) GA + CL

GH: Graphic Home Address
GA: Graphic Area Mumber (columns)
CL: Columns are fixed by hardware (pin-programmable).

(Example)

Graphic Home Address - 0000R

Graphic Area - 0020h

MD2Z2=H, MD3=H : 32 columns

DUAL =H, MDS=L, MDO=H, MD1=H 2 lines
0000h 0001k 001Eh 001Fh
0020h 0021h 003Eh 003Fh
0040h 0041h 005Eh 005Fh
0060h 0061h 007Eh 007Fh
0080h 00&1h 009Eh 005Fh
00ADR 00ATh DOBEHR 00BFh
00COR 00C1h 0DDEh D0DFh
00EOh D0E1h 00FEh 00FFh
0100h 0101h 011Eh 011Fh
0120h 0121h 013Eh 013Fh
0140h 0141h 015Eh 015Fh
0160h 0161h 017Eh 017Fh
0180h 0181h 019Eh 019Fh
01A0R 01A1h 01BEh 01BFh
01C0OR 01C1h 01DEh 01DFh
01EOh 01E1h 01FEh 01FFh




- Set Text Area

The display columns are defined by the hardwarngefThis command can be used adjust the
columns of the display.

(Example)
LCD Size - 20 columns, 4 lines
Text Home Address - 0000h
Text Area - 0014h
MD2=H, MD3=H : 32 columns
DUAL =H , MDS =L, MDO=L, MD1=H 24 lines
0000 0001 0013 0014 001F
0014 0015 0027 0028 0033
0028 0029 00386 003c 0047
003cC 003D 004F 0050 0GB
* |[CD =
- Set Graphic Area

The display columns are defined by the hardwatégeflhis command can be used to
adjust the columns of the graphic display.

(Example)
LCD Size : 20 columns, 2 lines
Graphic Home Address - 0000h
Graphic Area 0014k
MD2=H, MD3=H : 32 columns
DUAL =H, MDS=L MD0=H, MD1=H : 2 lines



0000 ooo01r | L 0013 0014 001F
0014 o01s | o027 0028 0033
0028 0029 | L 0038 003c 0047
003c 003D | ... 004F 0050 005B
0050 oos1 | 0063 0064 006F
0064 ooes | oovy 0078 0083
0078 oove | 0086 00sC 0097
00sC 008D 009F 00AD 00DAB
00AD 00AT | 00B3 00B4 00BF
00B4 goBs | ... oocy ooca 00D3
0o0Cs poce | Ll 00DB oopc 00ET
ooDeCc 0opD O0EF 00FD 0OFD
0OFO 0OF1T | ... 0103 0104 011F
0104 o105 | 0127 0128 0123
0128 0129 | ... 0136 013C 0147
013C 0130 | 014F 0150 0158

If the graphic area setting is set to match thére@siumber of columns on the LCD, the
addressing scheme will be automatically modifiedistt the start address of each line

L J

equals the end address of the previous line +1.

"e 46




9.4 Mode Set

Code Function Operand
1000X000 OR Mode
1000001 EXOR Mode
1000011 AND Mode
1000X100 Text Attribute Mode
1000035 Internal Character Generator Mode
1000133% External Character Generator Mode
A Invalid
The display mode is defined by this command. Tlspldy mode does not change until the
next command is sent. The logical OR, EXOR, ANDt@ft or graphic display can be
displayed.
In internal Character Generator mode, characteex00h to 7Fh are assigned to the built-in
Character generator ROM. The character codes 8BRhare automatically assigned to the
external character generator RAM.

(Example)

Graphic Text

~oR" ~AND" “EXOR"

Note: Attribute functions can only be applied tgttdisplay, since the attribute data is
placed in the graphic RAM area.
Attribute Function
The attribute operations are Reverse display, Chardlink, bold and Inhibit. The attribute
data is written into the graphic area, which wafineéd by the Set Control word command.
Only text display is possible in Attribute Functiomode; graphic display is automatically
disabled. However, the Display Mode command musidaal to turn both Text and Graphic
on that in order to for the Attribute function aehie.
The attribute data for each character in the tes& @ written to the same address in the
graphic area.
The Attribute function is defined as follows.



Attribute RAM 1byte
X X X X d3 d2 d1 dl

X Invalid
< Table 6-13 >

d3 d? d1 d0 Function

0 0 0 0 MNormal Display

0 1 0 1 Reverse Display

1] 0 1 1 Inhibit Display

1 0 0 1] Blink of Narmal Display
1 1 0 1 Blink of Reverse Display
1 0 1 1 Blink of Inhibit Display

0 1 1 1 Bold Display

1 1 1 1 Blink of Bold Display

9.5 Display Mode
Code Function Operand

10010000 Display off

1001XX10 Cursor on, Blink off

1001 XX 11 Cursar on, Blink on

100101%X Text on, Graphic off
1001 103X Text off, Graphic on

1001 112XX Text on, Graphic on
A Invalid

1001 (D3(D2|D1|D0O

L Cursor Blink on:1, off: 0
L Cursor Display on: 1 off:0
Text Display on:1 off:0

Graphic Display  on:1,0off : 0

Mote: It is necessary to turn on “Text Display” and “Graphic Display” in the following cases.
a) Combination of text /graphic display
b} Attribute function



9.6 Cursor Pattern Select

Code Function Operand
10100000 1-line cursor
10100001 2-line cursor
10100010 3-line cursor
10100011 4-line cursor
10100100 5-line cursor
10100101 B-line cursor
10100110 7-line cursor
10100111 B-line cursor

When cursor display is ON, this command selects the cursor pattern in the range 1 line to & lines. The
cursor address is defined by the Cursor pointer Set command.

9.7 Data Auto Read/Write

L

Code Hex. Function Operand
10110000 BOh | Set Data Auto Write
10110001 Blh | Set Dafa Auto Read
10110010 B2h | Auto Reset

This command is convenient for sending a full sereledata from the external display RAM.
After Setting Auto mode, a Data Write (or Read) cwend does not need sent between each
datum. A Data Auto Write (or Read) command mustseet after a Set Address Pointer
command. After this Command, the address pointauiematically incremented by 1 after
each datum. In Auto mode, the RA6963 cannot ac@pbther commands.
The Auto Reset command must be sent to the RA6RéBall data has been sent, to clear
Auto Mode.
Note: A Status Check for Auto Mode STA2, STAS sliblk checked between sending of each datum.
Auto Reset should be performed after checking STIABTA2=1). Refer to the following flowchart.



a) Auto Read mode k) Auto Write mode

( Aute Read Start ) ( Auto Write Start )

I
Set Address Set Address
Pointer Painter
I I
St51.512"eck ST AD 51atu5_$he:k STAD.®
I I
Auto Read B1h Auto Write BOh
I I
SI:G'..EUC"EGE STAZ 51atu52$he:k STal
I I
Cata Read Data Write
I I
Status Check Status Check
2 2
T Repetition T R epetition
Cata Read Data Write
I I
Status Check Status Check
2 2
I

I
Auto Reset B2h
]

[ END J [ END J
(Sei!a.:l-:ress Pao nier)

]
Status Check

1

L C Status Check 1 ) C Status Check 2 ]
Zet Address data - .
{lower 8 bits)

]
Status Check

Auto reset B2h

=
[=]

[%7]

I
Set Address Data
{upper & bits)

RETURN

ress Send Set Address Pointer
Er

Command
( EMND )
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9.8 Data Read/Write

Code Hex. Function Operand
11000000 COh | Data Write and Increment ADP Data
11000001 C1h | Data Read and Increment ADP
11000010 C2h | Data Write and Decrement ADP Data
11000011 C3h | Data Write and Decrement ADP
11000100 Cdh | Data Write and Mon-varnable ADP Data
11000101 CEh | Data Read and Mon-variable ADP

This command is used for writing data from the M#lexternal display RAM, and reading
data from external display RAM. Data Write / Dataad should be executed after setting
address using Set Address Pointer command, Theesglgrointer can be automatically
incremented or decremented using this command.

Note: This command is necessary for each 1-bytendat

Refer to the following flowchart.

( Data Write Start )

Set Address Pointer

(Example]
Address Pointer=1000h

Status Chack 1 STAD, 1
Set Write Data (Example)
Daw = AAh

Staws Check 1

o AAh is written in 1000h Address.
Data Write CCh Address Pointeris 1001h

=




9.9 Screen Peek

Code Hex. Function Operand
11100000 EOh | Screen Peek

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

The status (STAG) should be checked just afteGitreen Peek command. If the address
Determined by the Set Address Pointer commandtigrtbe graphic area, this command is
ignored and a status flag (STA®G) is set.

Refer to the following flowchart.

[ Screen Peek Start ]

Set Address Pointer

Status Check 1 STADA

Screen Peek EOh

'o' {*) Status check STAB=07

YES

Status Check 1

Data Access

[ EMD J

Note: This command is available when hardware calanmber and software column number are the
same. Hardware column number is related to MD2MD@ setting. Software column number is
related to Set Text Area and Set Graphic Area comaiima




9-10 Screen Copy

Code Hex. Function Operand
11101000 E&h | Screen Copy

This command copies a single raster line of dataggraphic area.

The start point must be set using the Set Addresgd? command.
Note 1: If the attribute function is being usedsttommand is not available. (With Attribute data i
graphic area data.)
Note 2: With Dual-Scan, this command cannot be (sedause the RA6963 cannot separate the
upper screen data and lower screen data).
Refer to the following flowchart.

[ Screen Copy Starnt ]

——

Set Address Pointer

Status Check 1 STADA

Screen Copy ESh

‘f’ES {*1) Status Check STAG=1

(*2) Status Check STADM=1

NO
m NO
YES
[ END ]

Note: This command is available when hardware columamber is the same. Hardware
column number is related to MD2 and MD3 settingtth@are column number is related to
Set Text Area and Set Graphic Area command.



9-11 Bit Set/Reset

Code Function Operand
TT110XXX Bit Reset
TTTTTXXX Bit Set
1111X000 Bit 0 (LSB)
1111%001 Bit 1
1111X010 Bit 2
1111%011 Bit 3
1111X100 Bit 4
1111%101 Bit 5
1111%110 Bit 6
1111%111 Bit 7 (M3B)

X: Invalid

This command used to set or reset a bit of the syy¢eified by the address pointer. Only one
bit can be set / reset at time.
Refer to following flowchart.

( Bit Set | Reset )

Set Address Pointer

Status Check 1 STAD, 1

EBit set [Reset)

=




9-12 Screen Reverse e o

Code Hex. Function D1 D2
11010000 DOh Enal:ule.'DlsaI::-I.g the whole Data )
sCreen reversing

Screen Reverse Selection (D1)
Bit7 | Bit | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [ BitD
X X X X X X X 0/1

Bit0 = 0S Normally display.
Bit0 = 1S Reverse the whole screen.

This command (DOh) is used to reverse the displayta of the whole screen. When this function is
enabled, the displayed data on the LCD are revecssdow reversing pattern.

9-13 Blink Time
Code Hex. Function D1 D2
Adjust the blink time for Data Do not care
01010000 50h the blink functions of the . ) ) :
RAGOE3 (Bit2~BitD) (Mote)

Mote : In this function, it must be sent two data before sending the command, but the contents of the
second datum (D2) can be any values.

Blink Time Selection (D1)

Bit 2 Bit 1 Bit 0 Blink Time(lf fp=60Hz)
0 a 0 0.066 sec.
0 ] 1 0.25 sec.
0 1 0 05 sec.
0 1 1 0.75 sec.
1 ] 0 1 sec.
1 0 1 1.25 sec.
1 1 0 1.5 sec.
1 1 1 2 sec.

The blink time of the blink functions are adjustadthis command (50h). For example, if the
frequency of the frame equals 60Hz, the blink tcae be adjusted from 0.066 second to 2
second by using software selectionie selections are listed in the Table 6-26.



9-14 Cursor Auto Moving

Code Hex. Function D1 D2
Enable/Disable the
01100000 60h automatic cursor D?‘? Do not care
movement (BitQ) (Note)

Mote : In this function, it must be sent two data before sending the command, but the contents of the
second datum (D2) can be any values.

Curser Auto Moving Selection (D1)
Bit7 | Bit6 | Bitd | Bitd | Bit3 | Bit2 | Bitl | BitD
X X X X X X X 0/1

Bit0 = 0S Disable.
BitO = 1S Enable.

The RA6963 provides a unigue function for the awborcursor movement. After writing (reading)
each displayed datum, the cursor pointer is auticaibtincreased/decreased by one in the Cursor
Auto-Moving mode.

9-15 CGROM Font Select

Code Hex. Function D1 D2
, Change the Character Data Do not care
QL Ll Font Map (Bit1~Bit0) (Note)

Mote : In this function, it must be sent two data before sending the command, but the contents of the
second datum (D2} can be any values.

CGROM Font Selection (D1)

Bit 1 Bit 0 CGROM Font
0 0 Do not care{Default)
0 1 Do not care
1 0 CGROM Font-01.
1 1 CGROM Font-02.

This command (70h) is a convenient function foesthg the Character Font Map. The user
can get more built-in characters from CGROM Fone@CGROM Font-02, which is
determined by software selectiofi$ie selections are listed in the Table 6-30.
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9-16 Character Font Map

The RA6963 has two part number - RA6963L2NA and B&&E.2NB. The RA6963L2NA is
compatible to T6963C(code 0101) and the default fiesnFigure 6-13 as above. The
RAG6963L2NB is compatible to T6963C(code 0201) amel default font is Figure 6-14 as
above.

Although RA6963 provide a extra internal commandMiCU to select both font of above,

but you do not need to change the software to s#ledont that if you chose the right part
number.



9-17 RA6963 vs. T6963C

33
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MPU Interface Timing

° VDD=+5V+58 ,GND=0V,Ta=-20to +70+



Driver Interface Timing

° VDD=+5V+5 8 ,GND=0V,Ta=-20 to +70 +

46



External Memory Interface

° VDD=+5V+5 8 ,GND=0V,Ta=-20to +70+
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Content of Reliability Test (wide temperature, -20 ~70: )

Environmental Test

Test Item Content of Test Test Condition Not
High Temperature |Endurance test applying the high storage 80 >
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30 12
storage temperature for a long time. 200hrs ’
. Endurance test applying the electric stress
glg:r;'ggrr]]perature (Voltage & Current) and the thermal stress to tﬁg
P element for a long time. 200hrs
Low Temperature |Endurance test applying the electric stress undz0 1
Operation low temperature for a long time. 200hrs
The module should be allowed to stand at 60
_ ;90%RH max
High Temperature/ |For 96hrs under no-load condition excluding t§® ,90%RH 1.2
Humidity Operation polarizer, 96hrs
Then taking it out and drying it at normal
temperature.
The sample should be allowed stand the
following 10 cycles of
operation
Thermal shock -20 25 70 -20 /70
resistance " 10 cvcles
_ D Y
30min 5min 30min
1 cycle
Total fixed amplitude :
1.5mm
Endurance test applying the vibration durin Vibration Frequency :
Vibration test bpyIng 9 110~55Hz 3

transportation and using.

Each 15 minutes

One cycle 60 seconds to
3 directions of X,Y,Z for

Static electricity test

Endurance test applying the electric stress to
terminal.

,Mg:SOOV,RS:l.Sk]
CS=100pF
1 time

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after Aours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: Vibration test will be conducted to the prodict itself without putting it in a container.
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Specification
PARAMETER SYMBOL |[MIN [TYP MAX  UNIT TEST 33CONDITION
Supply Current |ILED 72 80 125 |mA V=3.5V
Supply Voltage |V 3.4 3.5 36|V
Reverse Voltage | VR 5 |V
Luminous
ntensity \Y 180 | 220 CD/M? |ILED=80mA
LED Life Time ILED 80mA
(For Reference 50K Hr. 25 ,50-60%RH,
only) (Note 1)
Color White

Note: The LED of B/L is drive by current only, drive voltage is for reference only.
drive voltage can make driving current undesafety area (current between
minimum and maximum).

Note 1:50K hours is only an estimate for reference.

LED B\L Drive Method
1.Drive from A |, K

A
B/L




NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment @sitdefect.
1.2 Missing character , dot or icon.
1.3 Display malfunction.
01 Electrical | 1.4No function or no display. 0.65
Testing 1.5Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on display).25mm, no more than
02 | spotson LCD three white or black spots present. 2.5
(display only) | 2.2 Densely spaced: No more than two spots or iiritssn 3mm
3.1 Round type : As following drawing
ab»3 393 31,3A3R3338 (g3 O66s §pyeiasci
33333 AARADO6e 2 3BHo o
RAAR BRARA A3 2:5
SR AR S -
LCD black 3 f\AAA SMARE A =
spots, white AAAE &3 A3
03 spots,
contamination
(non-display) | 3.2 Line type : (As following drawing)
Length Width Acceptable Q TY]
W AAAA | Acceptno dense
L £AD.02 W AAAKE 2.5
L AAE0.03 W AAAES: 2
- 0.0 W As round type
If bubbles are visible, Size & Acceptable Q TY|
Judge using black spot & A A A|/AAccept no dense
Polarizer spgmﬁcaﬂons, noteasy | _ |
04 bubbl to find, must check in AAAA 3AAEA 3 2.5
ubbles specify direction. AAEA 3AAAA 2
AAAA & 0
Total Q TY 3
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NO Item Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spodsitamination
Symbols Define:
x: Chip length y: Chip width z: Chip thiogss
k: Seal width t: Glass thickness a: LCD deatggth
L: Electrode pad length:
6.1 General glass chip :
6.1.1 Chip on panel surface and crack between ganel
[sd00 2 auop @ 3 000 2 u+ a3 i3
— i AAA 3 a ® g 3ug 0 (G30AMEG?
Chippe — — y
06 glass AAAR A3 4 30 6@ +3AAED3S3 2.5 A
$UGS O 230 @3A3 3 3600 3g8GucdauUORBy e U O
3
EAAAAZO o 306 606plis
3
3
[sO00 2 auop @ 3 000 2 u+ a3 i3
i AAA 3 a 3 @ 3 0g U U306 AED3
AAA A s 4 30 6o@+3AAEpPSS A
$00% Go 230 #3A3 3 360002 N3EGOABEAUQA3Y 0
3
# 40 "e 46
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NO

ltem Criterion AQL
® 0y 3
x: Chip length y: Chip width z: Chip thiokss
k: Seal width t: Glass thickness a: LCD datggth
L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :
fsd0u 3 u4 a3 s is0Gu 3y@ G O3 fsQaou 3
KAE RAEGS K3
EAAAA3a A6 =+ 6 U o3 u Is
06 Glass o5
crack
isOau 3 i+ (33 isOpu 3yeg G a3 oau
3R 3 AAEOGS As

$U003% 0g360U ©+306 @63 000 BAAECE® aogUWan

g 00 %0 +30@%0 @0 23000 +HuOYS3
$U0% 03 + 0 3 Uyy3003000 3. F0y@=0%0ud (1836 O

36@3+06 6UB+A3
EAAAE22 6 06 @3 0g 6 0936 30 g

PAOVUAIA) O

s 0+ 093

AAER?

0y30 00pAS




NO Item Criterion AQL
07 | Crackedglass ¢cU@3ROx3 i G2 @ U 2306 006p3u 3 300045 QOyLA:3
3
EAA3UyY 006 G 3 O@30yuopes 3 00 3yHeh3
08 Backlight | EAA3 & 339 06 60@0+3 006 363ygHUDOARYE B3 300
elements RO x3 G3yiu @ 30 +36 O U O U 3 6 FO +|A:3
EAE3O66pYyUGN 3+ g x 3yuan 3 36 y 3| 0.65As
3
3
1AA3Og oy3 6 8 300 @3 .30 afg @ Ul @,:—;35 3006 @300
09 Bezel 60 ® 3 (g 36 o6 0 6 U As 0.65
1AA30g oy3 36 y 3 0 G3y 6% gouuuocp u | As
3
3
AAAA3OaO3 g6y 6 3 306 23 0 @ Pg 3y020Pa (3 00 3A/
o o0 uou A
AAAARSOad3 goy? 006683 6 ° 308 ﬁ%%@]gé?a 30 ac
A AFnhégtHeight of the COB should not exceed the height '
indicated in the assembly diagram. 25
10.4 There may not be more than 2mm of sealanidautise
seal area on the PCB. And there should be no rhare t
three places. 25
10.5 No oxidation or contamination PCB terminals. 0.65
10 | PCB+ COB | 10.6 Parts on PCB must be the same as on the pimuuc
characteristic chart. There should be no wrongspart
missing parts or excess parts. 0.65
10.7 The jumper on the PCB should conform to tlelpct
characteristic chart. 25
10.8 If solder gets on bezel tab pads, LED padiazpad or
screw hold pad, make sure it is smoothed down. 25
A ATk Scraping testing standard for Copper CoatirigQi
%X
Y X * Y<=2mm? 3
3
AAAA34a 3 A gy g+3 y+0 3060 @dO0GA3 2P g 3 30
AAAR34 36 y+3 Y+ 3y U ¢3 U ¢@ GF+ G P30° 80 U
11 Soldering Uouo6yoAs
AAAAE34 3 g U+ @3 3 y+g 360yy 3 350(')&2"5
AAAC3a 3 0 360 6 0 30 36 g 3 3a0D0AP
3
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NO Item Criterion AQL
3
AAAAZ& 3 +6 U ¢36 0 U 06 U333 UBGPIRIGH + 3
»aBROW3 uscOaAs
AAAA34 36 66p 3 30 o U06B2 U 3»aROV? %géoaA
AAAAEza 306 06 U6 U ¢3 Yy+oPE 3% 8+ 830 z&zg+ 350V
AAAC3¢cap3003 2 0g3¢0&a® 6 3 A35093+0 Ol 20U 0
AAAEs3clh@® o 3g+0@g3 Ud 0AP3U 06 UOPWS Ui 3 3
363 @ @ 3 3y P30 3003B3®60° S3ANMSAP g U0
12 General AAAEs3cO@3 g U+ 0Vy3 0 3 3 0 30 A80HBE G| U3»0
appearance 0 g Y.30 3% 30 e@+3%0 30 3 3 36370%- S0y A
ARAEz=goy6 2 3 2 0 GpdUxarokco u 209% | 300 -
AAAE33d0 3 @3 30 603 @30A ﬂdUUUd%'gg 3 (lgo
AAAI3ROXx3 01 3y @3 30 0 a3 a A3 '
AAAAAZE =+ 0 3 00pOGU G3 3 (Sgd@dpodd | HEgoluuue
gouUUUnGO U 3 Goo AS
AAAAA3a + 6 3+ @ U 306 +3 & ®3 3p0 U 3
gouUUUnGO U 3 Goo AS
3
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1. WINSTAR Display Co., Ltd hereby declares thabélbr part of products (with the mark
“#”In code), including, but not limited to, the LCMccessories or packages, manufactured
and/or delivered to your company (including youbsidiaries and affiliated company)
directly or indirectly by our company (includingrosubsidiaries or affiliated companies) do
not intentionally contain any of the substancegdisn all applicable EU directives and
regulations, including the following substances.

Exhibit AS The Harmful Material List

Material | (Cd) (Pb) (Hg) (Cr6+) PBBs PBDEs
Limited |100 1000 1000 1000 1000 1000
Value ppm ppm ppm ppm ppm ppm

Above limited value is set up according to RoHS.

2.Process for ROHS requiremeént

(1) Use the Sn/Ag/Cu soldering surfa®the surface of Pb-free solder is rougher than veel before.
(2) Heat-resistance tem$.

Reflows 250: ,30 seconds Max

Connector soldering wave or hand solde8r820: , 10 seconds max.

(3) Temp. curve of reflow, max. Temp235+5: ™

Recommended customer’s soldering temp. of conneé@80: , 3 seconds.

# 1
1. Place the panel or module in the temperature 25°Cand the humidity below 65% RH

2. Do not place the module near organics solvent®osive gases.
3. Do not crush, shake, or jolt the module.




winstar ~ LCM Sample Estimate Feedback Sheet
Module Number$ Page: 1
1. Panel Specifications
1. Panel Typs& i Pass i NG,
2. View Directions i Pass i NG,
3. Numbers of Dot$ i Pass i NG,
4. View Area$ i Pass i NG,
5. Active Area$ i Pass i NG,
6. Operating Temperatue i Pass i NG,
7. Storage Temperatuge i Pass i NG,
8. Otherss
2 » Mechanical Specification$
1. PCB Sizes i Pass i NG,
2. Frame Siz& i Pass i NG,
3. Materal of Fram& i Pass i NG,
4. Connector PositioB i Pass i NG,
5. Fix Hole Positiors i Pass i NG,
6. Backlight Positiors i Pass i NG,
7. Thickness of PCB i Pass i NG,
8. Height of Frame to PCB i Pass i NG,
9. Height of Modules i Pass i NG,
10. Otherss i Pass i NG,
3+ Relative Hole Siz&
1. Pitch of Connecto$ i Pass i NG,
2. Hole size of Connectay i Pass i NG,
3. Mounting Hole sizes i Pass i NG,
4. Mounting Hole Types i Pass i NG,
5. Otherss i Pass i NG,
4 « Backlight Specifications
1. B/L Types i Pass i NG,
2. B/L Colors i Pass i NG,
3. B/L Driving Voltage (Reference for LED Typ8) i Pass NG ,
4. B/L Driving Currents i Pass i NG,
5. Brightness of B/LS i Pass i NG,
6. B/L Solder Method i Pass i NG,
7. Otherss i Pass i NG,
Go to page 2
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winstar

Module Number §

5« Electronic Characteristics of Module$

1.

10.

© ©o N o ok~ wwDN

Input Voltages

Supply Curreng

Driving Voltage for LCDS
Contrast for LCDs

B/L Driving Method$
Negative Voltage Outpu
Interface Functio$

LCD Uniformity §

ESD tes8

Otherss

6+ Summary s

Sales signaturs

s
s
s

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Customer Signatures
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