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1.Module Classification Information

CFAG 24064 A—TTI— TZ

® Brand : Crystalfontz America, Inc.

@ Display Type : H—Character Type, G—Graphic Type

® Display Font : 240 x 64 dots

@ Model serials no.

® Backlight Type :  N—Without backlight T—LED, White
B—EL, Blue green A—LED, Amber
D—EL, Green R—LED, Red
W—EL, White O—LED, Orange
F—CCFL, White G—LED, Green
Y—LED, Yellow Green

® LCD Mode : 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

@ LCD Polarizer A—Reflective, N.T, 6:00 H—Transflective, W.T,6:00

Type/ Temperature D—Reflective, N.T, 12:00 K—Transflective, W.T,12:00
range/ View G—Reflective, W. T, 6:00 C—Transmissive, N.T,6:00
direction 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

T : Built in Negative voltage & Temperature Compensation

Z : ICNT7086 ;
Fit in with the ROHS Directions and regulations

Special Code

2.Precautions in use of LCD Modules

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

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

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximum rating.

(5)Don’t drop, bend or twist LCM.

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

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

(8) Crystalfontz America, Inc. has the right to change the passive components, including R3,R6 &
backlight adjust resistors.(Resistors,capacitors and other passive components will have different

appearance and color caused by the different supplier.)
3
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(9)Crystalfontz America, Inc. has the right to change the PCB Rev. (In order to satisfy the supplying
stability, management optimization and the best product performance...etc, under the premise of not
affecting the electrical characteristics and external dimensions, Crystalfontz America, Inc. has the right

to modify the version.)

www.crystalfontz.com

3.General Specification
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Item Dimension Unit
Number of Characters 240 x 64 dots
Module dimension 180.0 x 65.0 x 12.3(MAX) mm
View area 133.0 x 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 STN Negative, Transmissive, Blue
(In LCD production, It will occur slightly color difference. We can
only guarantee the same color in the same batch.)
Duty 1/64
View direction 6 o’clock
Backlight Type LED, White
4.Absolute Maximum Ratings
Item Symbol Min Typ Max Unit
Operating Temperature Top -20 — 70 °C
Storage Temperature Tsr -30 — +80 °C
Input Voltage Vi Vss — Vb A%
Supply Voltage For Logic VbD-Vgs -0.3 — +7 A"
Supply Voltage For LCD Vbp-V, 0 — 15 \"
Negative Voltage Output Ve — 10 — \"
5.Electrical Characteristics
Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic Vbp-Vss — 3.0 — 5.5 \Y
Supply Voltage For LCD Ta=-20°C - - 13.9 \
*Note Vbp-Vo Ta=25°C 12.1 12.5 12.9 A%
Ta=+70°C 10.1 — — \Y%
Input ngh Volt. VIH - O.SVDD - VDD \Y%
Input Low Volt. Vi — 0 — 0.2 Vpp \Y
Output ngh Volt. VOH - VDD -0.3 - VDD Vv
Output Low Volt. Voo — 0 — 0.3 \Y
Supply Current Inp — 12 16 20 mA
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* Note: Please design the VOP adjustment circuit on customer's main board

vdd
Vo

VR
10K~20K Module
Vee

LCM

6.0ptical Characteristics

Item Symbol Condition Min Typ Max Unit
0 CR22 0 — 20 y=180°
0 CR22 0 — 40 y=0°
View Angle 0 CR22 0 — 30 y=90°
0 CR22 0 — 30 y=270°
Contrast Ratio CR — — 3 — —
T rise — — 150 200 ms
Response Time T fall - - 150 | 200 ms

Definition of Operation Voltage (Vop) Definition of Response Time ( Tr , Tf)
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Non-selected Selected Coniti Non-selected
Intensity Selected Wave Conition elected Conition i Conition
| |
100% | - Non-selected Wave Intensity | i l
| [ 1 :
T TN T | 0%
| | | F-=-=
CrMax | ——-----------> | ! | | ?
ﬁ\ Cr=Lon/ Loff | 1909 : :
‘ 100% | ! | | |
| | | 1
| | i | |
i : . 3 :
‘ _ B Al R oo | |
Vop . : 1 ‘ —>
Driving Voltage(V) o Tr — < Tf -
[positive type] [positive type]

Conditions :
Operating Voltage : Vop Viewing Angle(9 > ¢) : 0° > 0°
Frame Frequency : 64 HZ  Driving Waveform : 1/N duty , 1/a bias
Definition of viewing angle(CR22)

Qf/'

f/@l_—)
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7.Interface Description

Pin No. | Symbol | Level Description
1 FG - Frame ground ( Connected to bezel )
2 Vss - GND
3 vdd - Power supply
4 Vo — Power supply for LCD driver
5 WR L Data write. Write data into RA6963WR =L
6 RD L Data read. Read data from RA6963when RD =L
7 CE L L : Chip enable
8 C/D H/L |WR=L, C/D=H : Command Write C/D=L: Data write

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 |Databus line
15 DB4 H/L |Data bus line
16 DBS5 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 ,L: 8 * &

20 N.C — No connection
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8.Contour Drawing &Block Diagram
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i RA6963
1
Contoler

240X64 DOT

VRS
10K-20K
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9.Display control instruction

9.1 Communications with MPU

eStatus Read

A status check must be performed before data is read or written.
Status Check
The Status of RA6963 can be read from the data lines.

RD

WR

CS

C/D

SD[7:0]

L

H

L

H

Status Word

The RA6963 status word format is as follows:

MSH LSB
SD7 | SD6 | SD5 | SD4 | SD3 | sD2 | SD1 | SDO
STAT | STAG | STASL | 5TA4 | STA3 | STAZ | STAT | STAD
STAOD Check command execution capability I;I] E:_Eﬁ!;
STAY Check data readiwrite capability I;I] Efj&f
STAZ2 Check Auto mode data read capability ? E:}S;tﬁf
STA3 Check Auto mode data write capability ? Eri‘usjl:}jlee
STA4 Not used
STAER Check controller operation capability I;IJ E:_IS;;LE
STAB Error flag. Used for Screen copy commands. ? Eror':rrmr
STA7 | Check the blink condition 0: Display off
1. Normal display

Note 1: It is necessary to check STAO and STAT1 at the same time.

There is a possibility of erroneous operation due to a hardware interrupt.

Note 2: For most modes STAO /STA1 are used as a status check.
Note 3: STA2 and STA3 are valid in Auto mode; STAO and STA1 are invalid.

10
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Status Checking Flow
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AUTO MODE STATUS
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ey

5TAZ=1 [Read)
ar

STAZ=1{Write)

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

If a status check is not carried out, the RA6963 cannot operate normally, even after a

delay time.

The hardware interrupt occurs during the address calculation period (at the end of each

line).

If a MSB=0 command is sent to the RA6963 during this period, the RA6963 enters Wait

status.

If a status check is not carried out in this state before the next command is sent, there is

the possibility that command or data will not be received.

* Setting Data

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

a) The case of 1 data

Jend Command

Stats Check

Dala Write

Slatus Check

Command Write

ETAL, 1

b) The case of 2 data

Send Command

Stalus Check

Cata Wite

Slale Check

Ciata Wite

Status Check

Command Write

STAD, 1

Note: When sending more than two data, the last datum (or last two data) is valid.

1"
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e Command Definitions
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Command Code D1 D2 Function
Registers Setting 00100001 X address Y address | Set cursor pointer
00100010 Data 00h Set Offset Register
00100100 | Low address | High address | Set Address poinier
Set Control Word 01000000 | Low address | High address | Set Text 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
1000001 - - EXOR mode
1000011 - - AND mode
1000X100 - - Text Attribute mode
1000033 - - Internal CG ROM mode
100012 - - External CG RAM mode
Display Mode 10010000 - - Display off
1001 %10 - - Cursor on, blink off
1001211 - - Cursor on, blink on
1001012 - - Text on, graphic off
100110 - - Text off, graphic on
100111XX -- - Text on, graphic on
Cursor Pattern Select | 10100000 - - 1-line cursor
10100001 - - 2-line cursor
10100010 - - 3-line cursor
10100011 - - 4-line cursor
10100100 - - 5-line cursor
10100101 - - G-line cursor
10100110 - - T-line cursor
10100111 - - &-line cursor
Data Read/Write 11000000 Data - Data Write and Increment ADP
11000001 - - Data Read and Increment ADP
11000010 Data - Data Write and Decrement ADP
11000011 - - Data Read and Decrement ADP
11000100 Data - Data Write and Mon-variable ADF
11000101 - - Data Read and Mon-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 111106KK - - Bit Reset
T1111X6X - - Bit Set
1111X000 - - Bit 0 (L3B)
1111X001 - - Bit 1
1111010 - - Bit 2
1111011 - - Bit 3
1111100 - - Bit 4
11113101 - - Bit &
1111110 - - Bit &
1111X111 - — Bit 7 (MSB)

12
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Screen Reverse 11010000 Data Data Whole screen reverse
(Don't’ care) | Data Bit 0
{Mote) 0 : Mormal
1: Reverse
Blink Time 01010000 Data Data If Frame = 60Hz
(Don't' care) | Data Bit 2:0
{Mote) 000 - 0.0686s
001 :025s
010 : 0.55 (Default)
011:075s
100 : 1s
101 :1.25s
110:1.58s
111: 25
Cursor Auto Mowving 01100000 Data Data Data Bit O
(Don't' care) 0 : Disable.(Default)
{Mote) 1: Enable.
CGROM Font Select 01110000 Data Data Diata Bit 1:0
(Don't’ care) 00 - Do not care.{Default)
(Mote) 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

Code Hex. Function D1 D2
00100001 21h Set Cursar 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 the cursor. The cursor position can only be moved by this
command. Data read /write from the MPU never changes the cursor pointer. X-Adrs and Y-Adrs are specified
as follows.

*-Adrs 00h to 4Fh (lower 7 bits are valid)
Y-Adre  00h to 1Fh (lower & bits are valid)

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

Upper Screen

Y-Adrs 10h to 1Fh
Lower Screen

13
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* Set Offset Register

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

MSB LSB
at1s|a1a|arsfarz|ani]|ato] ao | as | a7 | as | as [ a4 [ a3 [ a2 | a1 | ao

Offset Register Data Character Code Line Secan

RA6963 assign External character generator, when character code set 80h to FFh in using
Internal character generator. Character code 00h to 80h assign External character generator,
when External generator mode

The senior five bits define the start address in external memory of the CG RAM area. The next
eight bits represent the character code of the character. In internal CG ROM mode, character
Codes 00h to 7Fh represent the predefined “internal” CG ROM characters, and codes 80h to FFh
Represent the user’s own “external” characters. In external CG RAM mode, all 256 codes from
00h to FFh can be used to represent the user’s own characters. The three least significant bits
indicate one of the eight rows of eight dots that define the character’s shape.

The Relationship between Display RAM Address and Offset Register

Offset Register Data CG RAM hex. Address (Start to End)
00000 0000 to OTFFh
00001 0800 to OFFFh
00010 1000 to 17FFh
11100 E0OD to EVFFH
11101 E800 to EFFFh
11110 FOOO to F7FFh
1111 F200 to FFFFh
(Example 1)
Offset Register 02h
Character Code 80h
Character Generator RAM Start Address 0001 0100 0000  DOOO
1 4 0 0 h
{Address) (Diata)
—» 1400h 1Eh
) 1401h 11h
1402h 11h
1403h 1Eh
1404h 14h
1405h 12h
- 140Eh 11h
—» 1407h Oh

14
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The *" and “T" are displayed by character generator RAM.

e Set Address Pointer

(509) 892-1200
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The Set Address Pointer command is used to indicate the start address for writing to (or reading from)

External RAM.

The Flowchart for Set Address Pointer Command

[ Set Address Pomnter j

Status Check

Set Address Data
{Lower 3 bits)

Status check

STAD 1

Set Address Data
(Upper 8 bits)

Status Check

e 1 - =),
Set Command 24h Send Sei Address Pointer command

ERD

15



Crystalfontz America, Inc.

12412 East Saltese Avenue (509) 892-1200
Spokane Valley, WA 99216 www.crystalfontz.com (888) 206-9720
9.3 Set Control Word L

Code Hex. Function D1 D2

01000000 40h Set Text Home Addrass Low Address | High Address

01000001 41h Set Text Area Columns 00k

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 by this command.

e Set Text Home Address

The starting address in the external display RAM for text display is defined by this command. The text home
address indicates the leftmost and uppermost position.

The Relationship between Display RAM Address and Display 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, MDO0=L, MD1=H -4 Lines
0000R 0001h 0D1Eh 001Fh
0020R 0021h 003Eh 002Fh
0040k 0041h 00&ER 005Fh
0060R 0061h 007EhR 007Fh

16
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* Set Graphic Home Address

The starting address of the external display RAM used for graphic display is defined by this
Command. The graphic home address indicates the leftmost and uppermost position.
The Relationship between External Display RAM Address and Display Position

(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 Number (columns)
CL: Columns are fixed by hardware (pin-programmalble).

(Example)

Graphic Home Address - 0000R

Graphic Area - 0020h

MD2=H, MD3=H : 32 columns

DUAL =H, MDS=L, MDO=H, MD1=H - 2 lines
0000h 0001h 001Eh 001Fh
0020h 0021h 003Eh D03Fh
0040h 0041h 005Eh D05Fh
00E60h 0061h 007Eh 007Fh
00&0h 0081h D09Eh D0SFh
00AOh D0A1Th DOBEh DOBFh
00COhR 00C1h 00DEhR 00DFh
D0EQh DOE1h DOFER D0FFh
0100h 0101h 011Eh 011Fh
0120h 0121h 013Eh 013Fh
0140h 0141h 015Eh 015Fh
0160h 0161h 017Eh 017Fh
0180h 0181h 019Eh 019Fh
01A0h 01A1h 01BEh 01BFh
01C0R 01C1h 01DEh 01DFh
01EQh D1E1h 01FEh 01FFh

17
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e Set Text Area

The display columns are defined by the hardware setting. This command can be used adjust the columns of
the display.

(Example)

LCD Size 20 columns, 4 lines

Text Home Address - 0000hR

Text Area 0014k

MD2=H, MD3=H 32 columns

DUAL=H  MDS =L, MDO=L, MD1=H  :4lines
0ooo 0001 0013 0014 001F
0014 0015 0027 0028 0033
0028 0029 . 0038 00ac 0047
003C 0030 . 004F 0050 0056

» |CDOD =

* Set Graphic Area

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

(Example)

LCD Size 20 columns, 2 lines

Graphic Home Address : 0000k

Graphic Area -0014h

MD2=H, MD3=H 32 columns

DUAL =H, MDS=L MDO=H, MD1=H 2 lines
0000 oot | 0013 0014 001F
0014 o015 | . 0027 0023 . 0033
ooD28 aozo | . 0038 Qo3c 0047
0o3c oo3o o 004F 0050 00sB
0050 o0s1 | L. 0063 0064 006F
0064 Qaoes | . ooyyT oova Qoa3
ooTa oora | L. 00aB aoac 0097
ooac oosD Q09F 00AD ooAB
00AD ooatr ) L 00B3 00B4 00BF
00B4 ooBs | L.l oocT aoca 00D3
ooCa ooce | L oobe oopc Qo0ET
aoDC 0oDD 00EF 0oF0 00FD
00F0 0O0F1 | ... 0103 0104 011F
0104 o105 | L 0127 0128 0123
0128 o129 | L. 0136 013c 0147
013c 0130 | L 014F 0150 0sB

| > LCD - |

If the graphic area setting is set to match the desired number of columns on the LCD, the
addressing scheme will be automatically modified so that the start address of each line equals the
end address of the previous line +1.

18
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9.4 Mode Set o
Code Function Operand

1000000 OR Mode

1000X001 EXOR Mode

1000X011 AND Mode

1000x100 Text Attribute Maode

1000030 Internal Character Generator Mode

10001 XK External Character Generator Mode
X: Invalid

The display mode is defined by this command. The display mode does not change until the next
command is sent. The logical OR, EXOR, AND of text or graphic display can be displayed.
In internal Character Generator mode, character codes 00h to 7Fh are assigned to the built-in
Character generator ROM. The character codes 80h to FFh are automatically assigned to the
external character generator RAM.

(Example)

Graphic Text

“OR” "AND” "EXOR”

Note: Attribute functions can only be applied to text display, since the attribute data is placed in
the graphic RAM area.
Attribute Function
The attribute operations are Reverse display, Character blink, bold and Inhibit. The attribute data is
written into the graphic area, which was defined by the Set Control word command. Only text
display is possible in Attribute Function mode; graphic display is automatically disabled. However,
the Display Mode command must be used to turn both Text and Graphic on that in order to for the
Attribute function available.
The attribute data for each character in the text area is written to the same address in the graphic
area.
The Attribute function is defined as follows.

19
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Attribute RAM 1byte

X X X * d3 d? di di
A Invalid
< Table 6-15 >
d3 d2 d1 do Function
0 0 0 ] Mormal Display
0 1 0 1 Reverse Display
0 0 1 1 Inhibit Display
1 0 0 0 Blink of Narmal Display
1 1 0 1 Blink of Reverse Display
1 0 1 1 Blink of Inhibit Display
0 [ 1 1 Bold Display
1 1 1 1 Blink of Bold Display
9.5 Display Mode
Code Function Operand
10010000 Display off
1001X%10 Cursor on, Blink off
1001211 Cursor on, Blink on
1001016 Text on, Graphic off
1007110XX Text off, Graphic on
1001 11XX Text on, Graphic on
X Invalid
1T|{0|(0]| 1 |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, off : 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

20
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9.6 Cursor Pattern Select
Code Function Operand

10100000 1-line cursor

10100001 2-line cursor

10100010 I-line cursor

10100011 4-line cursor

10100100 5-line cursor

10100101 6-line cursor

10100110 T-line cursor

10100111 8-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

Code Hex. Function Operand
10110000 BOh | Set Data Auto Write
10110001 B1h | Set Data Auto Read
10110010 B2h | Auto Reset

This command is convenient for sending a full screen of data from the external display RAM. After
Setting Auto mode, a Data Write (or Read) command does not need sent between each datum. A
Data Auto Write (or Read) command must be sent after a Set Address Pointer command. After this
Command, the address pointer is automatically incremented by 1 after each datum. In Auto mode,
the RA6963 cannot accept any other commands.
The Auto Reset command must be sent to the RA6963 after all data has been sent, to clear Auto
Mode.
Note: A Status Check for Auto Mode STA2, STA3 should be checked between sending of each datum. Auto
Reset should be performed after checking STA3=1 (STA2=1). Refer to the following flowchart.

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 C4h | Data Write and Mon-variable ADP Data
11000101 CEh | Data Read and Non-varnable ADP

This command is used for writing data from the MPU to external display RAM, and reading data
from external display RAM. Data Write / Data Read should be executed after setting address using
Set Address Pointer command, The address pointer can be automatically incremented or
decremented using this command.

Note: This command is necessary for each 1-byte datum.

Refer to the following flowchart.
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Data Write Start

Set Address Pointer

Status Chack 1

Set Write Data

Staws Check 1

Data Write COh

END

www.crystalfontz.com

(Example)
Address Pointer=1000h

(Example)

Data = AAh

A&h is written in 1000h Address.
Address Pointer is 1001h
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9.9 Screen Peek L
Code Hex. Function Operand

11100000 EOh | Screen Peek

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

The status (STA6) should be checked just after the Screen Peek command. If the address
Determined by the Set Address Pointer command is not in the graphic area, this command is
ignored and a status flag (STA6) is set.

Refer to the following flowchart.

[ Screen Peek Start ]

Set Address Pointer

Status Check 1 STAD1

Screen Peek EDh

« (*) Status check STAG=07

YES

Status Check 1

Data Access

[ EMD J

Note: This command is available when hardware column number and software column number are the same.
Hardware column number is related to MD2 and MD3 setting. Software column number is related to Set Text
Area and Set Graphic Area command.
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9-10 Screen Copy

Code Hex. Function Operand
11101000 EBh | Screen Copy

This command copies a single raster line of data to the graphic area.

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

[ Screen Copy Start

——

Set Address Pointer

Status Check 1 STADA

Screen Copy EEBh

VES {*1) Status Check STAB=1

(*2) Status Check STADM=1

MNO
m NO
YES
[ END ]

Note: This command is available when hardware column number is the same. Hardware column
number is related to MD2 and MD3 setting. Software column number is related to Set Text Area and
Set Graphic Area command.
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9-11 Bit Set/Reset

Code Function Operand
T1T10X XX Bit Reset
TTTTTRXX Bit Set
1111X000 Bit 0 (LSB)
1111X001 Bit 1
1T111X010 Bit 2
T111X011 Bit3
T111X100 Bit 4
T111X101 Bits
T111X110 Bit6
T1T1X111 Bit 7 (MSB)

A Invalid
This command used to set or reset a bit of the byte specified 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 5TAD, 1

Bit set [Res=t)

=
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9-12 Screen Reverse

Code Hex. Function D1 D2
11010000 DOh Enal:ule.'DmaI:-I.e. the whole Data _
screen reversing

Screen Reverse Selection (D1}
Bit7 | Bité | Bitc | Bitd | Bit3 | Bit2 | Bit1 | BitD
X X X X X X X 011

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

This command (DOh) is used to reverse the displayed data of the whole screen. When this function is
enabled, the displayed data on the LCD are reversed to show 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 . . . ;
RAG9E3 (Bit2~Bit0) (Nate)

MNote @ 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(If f=60Hz]
0 0 0 0.066 sec.
0 0 1 0.25 sec.
0 1 0 05 sec.
0 1 1 0.75 sec.
1 0 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 adjusted by this command (50h). For example, if the
frequency of the frame equals 60Hz, the blink time can be adjusted from 0.066 second to 2 second
by using software selections. The selections are listed in the Table 6-26.
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9-14 Cursor Auto Moving

Code Hex. Function D1 D2
Enable/Disable the
01100000 G60h automatic cursor Eéﬁg Do ;mt care
movement (BitD) (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.

Cursor Auto Moving Selection (D1)
Bit7 | Bité | Bit | Bitd | Bit3 | Bit2 | Bit1 | BitD
X X X X X X X 0N

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

The RA6963 provides a unique function for the automatic cursor movement. After writing (reading) each
displayed datum, the cursor pointer is automatically increased/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
01110000 70h Font Map (Bit1~Bit0) (Note)

Note @ 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)
] 1 Do not cars
1 0 CGROM Font-01.
1 1 CGROM Font-02.

This command (70h) is a convenient function for selecting the Character Font Map. The user can get
more built-in characters from CGROM Font-01 or CGROM Font-02, which is determined by
software selections. The selections are listed in the Table 6-30.
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9-16 Character Font Map
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The RA6963 has two part number - RA6963L2NA and RA6963L2NB. The RA6963L2NA is
compatible to T6963C(code 0101) and the default font is Figure 6-13 as above. The RA6963L2NB
is compatible to T6963C(code 0201) and the default font is Figure 6-14 as above.

Although RA6963 provide a extra internal command for MCU to select both font of above, but you
do not need to change the software to select the font that if you chose the right part number.
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9-17 RA6963 vs. T6963C

www.crystalfontz.com

. RAIO Toshiba
Iltem Description Note
RAG963 | TB963C
RAEB9E3 provides two CGROMs -
1 CGROM Font Select Yes
Font-01 and Font-02
RABIE63 provides eight selections f
2 | Blink Time Selection Yes - To-h provides eight selections for
blinking.
3 Cursaor Auto Move Yes -
4 Whole Screen Reverse Yes -
b Bold Text and Blink Yes - RAB9E3 provides Bold Text feature.
LOFP- LOFP-
6 Package I —
G57Pin G57Pin

10.Timing Characteristics
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MPU Interface Timing
(VDD=+5V+59%,GND=0V,Ta= -20 to +70°C )
ltem Symbol Test Conditions Min. Max Unit

C/D SetUp Time teos - 100 - ns
C/D Hold Time teon - 10 - ns
CE, RD, WR Pulse Width | tcz, tap, tws —- 80 - ns
Data Set Up Time tos -- a0 - ns
Data Hold Time s -- 40 - ns
Access Time tace - - 150 ns
Cutput Hold Time ton - 10 50 ns
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Driver Interface Timing

www.crystalfontz.com

i ] towmL ..t'-_":‘...| L= |
P |t t
DATA X )( X E K
ts
FR :(

CDATA !

tEGL.

fcHp N ——

( VDD=+5V=+59%,GND=0V,Ta= -20 to +70°C )

ltem Symbol Test Conditions Min Max Unit
Dperating Freguency facp Ta=-20~70°C ~ 9 MHz
SCP Pulse Width town, fow - 150 - ns
SCP Rise/Fall Time t. 1 - - 30 ns
LP Setup Time tisy - 150 290 ns
LP Hald Time tipo - 2] 40 ns
Data Setup Time tosu - 170 - ns
Data Hold Time tono - a0 - ns
FR Delay Time 1 - a S0 ns
CDATA Setup Time tosy - 450 as0 ns
CDATA Hold Time teHp - 450 950 ns
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External Memory Interface
External RAM Read

— S i T
w 4N/ N/ v/ /] \L
A[15:0] \)/ v:.
T il
MCE A T
td2 1 4
_— d2
MRW
D7 0] { >_
DS thH

External RAM Write

wea | X

[ R

WRW (5]
Dy 4
T 1dE IF
tga
(VDD=+5V+59%,GND=0V,Ta= -20 to +70°C )
ltem Symbol Test Conditions Min. Max. Unit
Address Delay Time ta - -- 250 ns
MCE Fall Delay Time(Read) ta - -- 180 ns
MCE Rise Delay Time(Read) tas - -- 180 ns
Data Setup Time tos - - - ns
Data Hold Time ton - - - ns
MCE Fall Delay Time(Write) tas - -- 200 ns
MCE Rise Delay Time(Write) tas - - 200 ns
MRW Fall Delay Time tas - -- 180 ns
MRW Rise Delay Time tar - -- 180 ns
Data Stable Time tas - - 450 ns
Data Hold Time taa - - 200 ns
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11.Reliability

Content of Reliability Test (wide temperature, -20°C~70°C)

Environmental Test

Test Item Content of Test Test Condition | Note

High Temperature Endurance test applying the high storage 80°C 2
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the low storage -30°C 1,2
storage temperature for a long time. 200hrs
High Temperature Endurance test applying the electric stress 70°C —
Operation (Voltage & Current) and the thermal stress to the |200hrs

element for a long time.
Low Temperature Endurance test applying the electric stress under |-20°C 1
Operation low temperature for a long time. 200hrs
High Temperature/  |The module should be allowed to stand at 60°C,90%RH 1,2
Humidity Operation |60°C,90%RH max 96hrs

For 96hrs under no-load condition excluding the

polarizer,

Then taking it out and drying it at normal

temperature.
Thermal shock The sample should be allowed stand the -20°C/70°C —
resistance following 10 cycles of 10 cycles

operation

-20°C  25°C 70°C

30min Smin  30min
1 cycle

Vibration test Endurance test applying the vibration during Total fixed 3
transportation and using. amplitude : 1.5mm
Vibration
Frequency :
10~55Hz

One cycle 60
seconds to 3
directions of X,Y,Z
for Each 15
minutes

Static electricity test |Endurance test applying the electric stress to the [VS=800V,RS=1.5k | ——
terminal. Q
CS=100pF
1 time

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.
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12.Backlight Information
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Specification
PARAMETER [SYMBOL MIN [TYP |MAX |UNIT |(TEST CONDITION
Supply Current |ILED — 80 100 |mA V=3.5V
Supply Voltage |V 3.4 3.5 3.6 |V —
Reverse Voltage |VR — — 5 \% —
Luminous v 520 650 — |CD/M? |ILED=80mA
Intensity
(Without LCD)
LED Life Time |— — 50K — |Hr. ILEDS80mA
(For Reference 25°C,50-60%RH, (Note
only) 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 under safety area (current between

minimum and maximum).

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

R
A

jﬁl(

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

B/L|
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13. Inspection specification

~1w

—| LH_

NO Item Criterion AQL
01 Electrical 0.65
Testing 1.1 Missing vertical, horizontal segment, segment contrast defect.
1.2 Missing character , dot or icon.
1.3 Display malfunction.
1.4 No function or no display.
1.5 Current consumption exceeds product specifications.
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
02 | Black or white 2.5
spots on LCD | 2.1 White and black spots on display =0.25mm, no more than
(display only) three white or black spots present.
2.2 Densely spaced: No more than two spots or lines within 3mm
03 LCD black | 3.1 Round type : As following drawing 2.5
spots, white O=(x+y)/2
conteslrr)noitr?;tion X SIZE Acceptable Q TY
(non-display) > i ® =0.10 | Acceptno dense
. 24 0.10< D =0.20 2
T 0.20< D =0.25 1
0.25<® 0
3.2 Line type : (As following drawing) 2.5
Length Width Acceptable Q TY
--- W=0.02 Accept no dense
L=3.0 10.02<W=0.03 2
L=25 [0.03<W=0.05
-—- 0.05<W As round type

34




Crystalfontz America, Inc.
12412 East Saltese Avenue

Spokane Valley, WA 99216

www.crystalfontz.com

(509) 892-1200
(888) 206-9720

04 Polarizer 2.5
bubbles If bubbles are visible, Size O Acceptable Q TY
judge using black spot ©=0.20 Accept no dense
specifications, not easy 0.20< @ =0.50 3
to find, must check in 0.50< ® =1.00 2
specify direction. 1.00< @ 0
Total Q TY 3
NO Item Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spots, contamination
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06

Chipped
glass

Symbols Define:
x: Chip length
k: Seal width

y: Chip width

L: Electrode pad length:

6.1 General glass chip :

z: Chip thickness
t: Glass thickness a: LCD side length

6.1.1 Chip on panel surface and crack between panels:

2.5

z: Chip thickness

y: Chip width

x: Chip length

2=1/2t

Not over viewing area

x=1/8a

12t<z=72t

Not exceed 1/3k

x=1/8a

OIf there are 2 or more chips, x 1S total length of each chip.

6.1.2 Corner crack:

z: Chip thickness

y: Chip width

x: Chip length

2=1/2t

Not over viewing area

x=1/8a

12t<z=2t

Not exceed 1/3k

x=1/8a

OIf there are 2 or more chips, x 1s the total length of each chip.
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NO | Item Criterion AQL
Symbols :
x: Chip length  y: Chip width  z: Chip thickness
k: Seal width  t: Glass thickness a: LCD side length
L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :
y: Chip width x: Chip length z: Chip thickness
y=0.5mm x=1/8a 0<z=t
6.2.2 Non-conductive portion:
06 Glass 25
crack
y: Chip width x: Chip length z: Chip thickness
y=L x=1/8a 0<z=t
OIf the chipped area touches the ITO terminal, over 2/3 of the ITO must
remain and be inspected according to electrode terminal specifications.
OIf the product will be heat sealed by the customer, the alignment mark
not be damaged.
6.2.3 Substrate protuberance and internal crack.
y: width x: length
y=1/3L X=a
NO Item Criterion AQL
07 | Cracked glass | The LCD with extensive crack is not acceptable. 2.5
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08 Backlight 0.65
elements 8.1 [llumination source flickers when lit. 2.5

8.2 Spots or scratched that appear when lit must be judged. Using

LCD spot, lines and contamination standards. 0.65
8.3 Backlight doesn’ t light or color wrong.

09 Bezel 2.5

9.1 Bezel may not have rust, be deformed or have fingerprints, 0.65
stains or other contamination.

9.2 Bezel must comply with job specifications.

10 [ PCB -~ COB

10.1 COB seal may not have pinholes larger than 0.2mm or 2.5
contamination.

10.2 COB seal surface may not have pinholes through to the IC. 2.5

10.3 The height of the COB should not exceed the height 0.65

indicated in the assembly diagram.

10.4 There may not be more than 2mm of sealant outside the 2.5
seal area on the PCB. And there should be no more than
three places.

10.5 No oxidation or contamination PCB terminals. 2.5

10.6 Parts on PCB must be the same as on the production 0.65
characteristic chart. There should be no wrong parts,
missing parts or excess parts.

10.7 The jumper on the PCB should conform to the product 0.65
characteristic chart.

10.8 If solder gets on bezel tab pads, LED pad, zebra pad or 2.5
screw hold pad, make sure it is smoothed down.

10.9 The Scraping testing standard for Copper Coating of PCB | 2.5

ia X * Y<=2mm*
11 Soldering
11.1 No un-melted solder paste may be present on the PCB. 2.5
11.2 No cold solder joints, missing solder connections, oxidation or | 2.5
icicle.
11.3 No residue or solder balls on PCB. 2.5
11.4 No short circuits in components on PCB. 0.65
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NO Item Criterion AQL
12 General
appcarance 12.1 No oxidation, contamination, curves or, bends on interface Pin 2.5
(OLB) of TCP.
12.2 No cracks on interface pin (OLB) of TCP. 0.65
12.3 No contamination, solder residue or solder balls on product. 2.5
12.4 The IC on the TCP may not be damaged, circuits. 2.5
12.5 The uppermost edge of the protective strip on the interface pin 2.5
must be present or look as if 1t cause the interface pin to sever.
12.6 The residual rosin or tin oil of soldering (component or chip 2.5
component) 1s not burned into brown or black color.
12.7 Sealant on top of the ITO circuit has not hardened. 2.5
12.8 Pin type must match type in specification sheet. 0.65
12.9 LCD pin loose or missing pins. 0.65
12.10 Product packaging must the same as specified on packaging 0.65
specification sheet.
12.11 Product dimension and structure must conform to product 0.65
specification sheet.
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14 .Material List of Components for RoHs

1. Crystalfontz America, Inc. declares that all of or part of products, including, but not limited to, the

LCM, accessories or packages, manufactured
and/or delivered to your company (including your subsidiaries and affiliated company)
directly or indirectly by our company (including our subsidiaries or affiliated companies) do
not intentionally contain any of the substances listed in all applicable EU directives and
regulations, including the following substances.

Exhibit A : 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 requirement :
(1) Use the Sn/Ag/Cu soldering surface : the surface of Pb-free solder is rougher than we used before.
(2) Heat-resistance temp. -
Reflow : 250°C,30 seconds Max. ;
Connector soldering wave or hand soldering - 320°C, 10 seconds max.
(3) Temp. curve of reflow, max. Temp. : 235+5°C :

Recommended customer’s soldering temp. of connector - 280°C, 3 seconds.
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