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1. General Description

The RA8816N is a Dot-Matrix LCD Driver that supports both character and graphic modes. It has a
built-in 256K bytes character ROM and 1170 bytes display RAM. The embedded ROM consists of
Chinese (or Japanese for —J product), English and ASCII fonts, and the embedded display RAM
supports up to 144x65 dots LCD panel. The RA8816N also provides a scrolling buffer memory for
scrolling functions. It supports vertical and horizontal scrolling features, and all of these functions are
executed by hardware.

In character mode, the RA8816N supports Traditional Chinese (BIG5), Simplified Chinese (GB) and
Japanese (S-JIS) code. The system (MPU) does not need to take a lot of time to show the Chinese or
Japanese font in this mode. It also provides small ASCII (8x8) and big ASCII (8x16) fonts for English,
Japanese, European and Latin character. The RA8816N also integrates much powerful hardware that
includes contrast adjustment, 4x5 Key-Scan and eight General Purpose 1/Os.

The RA8816N is a highly integrated chip of LCD controller and driver. It reduces a lot of time for system
development, and saves much cost for hardware system that due to it provides many features for
related LCD display applications.

2. Feature
B Support both Character and Graphic Mode B Built-in 1170 bytes Display RAM and 450
B Support 8080 / 6800, 8 / 4-bit Parallel bytes Scrolling Buffer
Interface, 3-Wire / 4-Wire Serial Interface B Support 1/65 Duty, 1/9~1/5 Bias Panel
B Built-in 256KB Font ROM: Chinese, S-JIS, B Built-in 2X~4X (Voltage Booster), Voltage
English, ASCII, Japanese, Latin, Latin-ext Regulator, Voltage Follower
A, Latin-ext B Eight General Purpose 1/0Os (GPIO)

B Support ASCIl 8x8 / 8x16 Half Size Font, Built-in 4x5 Key-scan Circuit
16x16 Full Size Chinese Font Support Horizontal / Vertical Scrolling
B Support Maximum 144 SEG x 65 COM LCD Functions
Panel. 4 x 9 Chinese Fonts (16x16), or 8 Provide 32-Steps Contrast Adjuster
x 18 English Fonts (8x8) Build-in RC Oscillator
B Built-in 256 bytes SRAM for Create Font Voltage Operation: VDD - 2.7~3.6V
Package: Gold Bump Die

Table 2-1: Ordering Information

Parts Number Package and Font Type

RA8816N-T Au-Bump Die, Traditional Chinese (BIG5)

RA8816N-S Au-Bump Die, Simplified Chinese (GB2312)

RA8816N-J Au-Bump Die, Japanese (S-JIS)
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3. Block Diagram

MPU LCD Panel
RA8816N
GPIO 4x3
Key Scan

Figure 3-1: System Block

The RA8816N is consisted of Display RAM, 256KB Font ROM, Command Registers, LCD Controller,
LCD Driver, Voltage Booster, Voltage Regulator, MPU Interface and Key-Scan circuit.

DB[7:0] 1170+450bytes 256bytes
E(EN) Display RAM + Buffer CGRAM
WR(R/W) MPU
fols) I/E 256Kx8 Font ROM
D/IC(RS) Block
C86
LCDC Control Block
BIT4
PIS
Cursor Scroll Scan
Register Control Control Control
KST[3:0]
Key Scan Block
KIN[4:0] Control
Block
INT
& INT Driver I/F
“T— VR
CLK_SEL RC Voltage Voltage
) Regulator Follower
EXT_CLK Oscillator “T— VREF
- Voltage
P Booster
RST
Test& 144 65
TEST[2:0] Power Segment Common
TP[6:0] Circuit Drivers Drivers

C[3:1]P C[2:1]M VO~V4 VOUT  SEGO~SEG143 COMO~COM63 COMS_A
COMS_B

Figure 3-2 : Internal Block
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4. Pin Definition

4-1 MPU Interface

Table 4-1

Pin Name

I/0

Description

DB[7:0]

DBO: SCK
DB1: SDA/SDO
DB2: RS/SDI

DB3: CS
DB[7:6]: SMOD

1’0

Data Bus

When MPU uses parallel mode and 8-bit interface then all of the DB[7:0] are
valid. When uses 4-bit interface then only DBJ[3:0] are valid, and DBJ[7:4]
have to be kept floating.

When P/S is “0”, then the interface between MPU and RA8816N is Serial
Mode. The pins DB[7:6] (SMOD[1:0]) are used to select which serial mode:

SMOD : Serial Mode

0 O :Reserved.

0 1 : 3-Wire, SCK, SDA, CS are used.

1 0 : 4-Wire, SCK, SDA, RS, CS are used.

1 1 : 4-Wire, SCK, SDO, SDI, CS are used.

In serial mode, all of the related signals are defined by DB[3:0]:
SCK (DBO0) : Serial Clock.

SDA (DB1) : Bi-direction Mode Serial Data.

SDO (DB1) : Data Out.

RS (DB2) : Memory/Register Cycle Select.
SDI (DB2) : Serial Data In.

CS (DB3) : Chip Select, active low.

RD
EN

Read Control or Enable

When use 8080 series interface, RD is the read signal and active low.
When use 6800 series interface, EN is the Enable signal and active high.
This pin must be kept high for 3 or 4-wires serial mode.

WR
R/W

Write Control or Read-Write Control
When use 8080 series interface, WR is the write signal and active low.

When use 6800 series interface, this pin is R/W , active high for read cycle
and active low for write cycle.
This pin must be kept high for 3 or 4-wires serial mode.

D/C
RS

Data/Command Select or Register Select
When use 8080 series interface, this is Data or Command signal. When

D/C is “0”, means Register Cycle (or Command Cycle). When D/C is
“1”, means Data Access Cycle (Data Cycle).

When use 6800 series interface, this is the RS signal. When RS is “0”,
means Register Cycle and “1” means Data Access Cycle.

This pin must be kept high for serial mode.

Chip Select
This is chip enable for RA8816N.
This pin must be kept high for serial mode.

INT

Interrupt Signal
This is an interrupt output for MPU. Active low -

C86

MPU Select

C86 = 0 = The MPU interface is 8080 series.

C86 = 1 =» The MPU interface is 6800 series (Default).
This pin must be kept high for serial mode.

RAIO TECHNOLOGY INC.
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BIT4

Data Bit Select

BIT4 = 0=» The parallel mode is use 8-bit data bus.

BIT4 = 1=» The parallel mode is use 4-bit data bus (Default).
This pin must be kept high for serial mode.

P/S

Parallel/Serial Select

P/S =0 =» The MPU interface is serial mode (Default). See the setting of
DB[7:6].

P/S =1 The MPU interface is parallel mode.

4-2 Clock and Power

Table 4-2
Pin Name 1/0 Description
Voltage Source of LCD Driver
Vo-va O | The relationship of the power is VOUT>VO=V1=V2=V3=V4=VSS
] ] Capacitor Input
C[3:1]P, C[2:1]N I These are used to connect capacitors for internal Booster.
VOUT (0] Booster Output
Reference Voltage Input
VREF I This is the external reference voltage input when the internal one is
disabled.
VR | Voltage Adjustment
Applies voltage between VO and VSS by connecting a resistor divider.
Clock Select
CLK SEL | This p_in is used to sellect the clock source. When CLK_SEL i_s “1”, the
- clock is generated by internal RC oscillator. When CLK_SEL is “0”, the
system clock is driven by external pin - EXT CLK.
External Clock
EXT_CLK I When CLK_SEL is “0”, this pin is the external clock input. When CLK_SEL
is “1”, this pin is not used and has to be connected to VDD or GND.
VDD
VDDP P Power
GGNNDDP P Ground

4-3 LCD Panel Interface

Table 4-3
Pin Name I/O Description
SEGO ~SEG143 | O | Segment Signals for Panel
COMO~COM63 | O | Common Signals for Panel
ggmg:g 0] Icon Common Signals for Panel
DUMYI[5:0] (0] Dummy PAD

RAIO TECHNOLOGY INC.
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4-4 Misc.
Table 4-4
Pin Name I/0 Description
KSTI[3:0] o] Key Strobe Output
KIN[4:0] | Key F)ata Input
For pins that are not used, please connect them to VDD.
10[7:0] I/O | General Purpose I/O
Reset
RST I RST=0, RA8816N will be reset.
RST=1, Normal condition.
TEST[2:0] | ifft Pins .
ese pins must be connected to GND in normal mode.
TP[6:0] I iﬁztseplpr)liis must be kept NC for normal mode.
Table 4-5 : Pin Definition of Parallel / Serial Mode of MPU
Parallel Mode Serial Mode
Pin Name 110 8080 6800 _ a-wire | a-wire
8Bit | 4Bit 8Bit | 4Bit S wire (A-Type)| (B-Type)
DB7 I/O DB7 — DB7 -- 0 1 1
DB6 I/O DB6 -- DB6 -- 1 0 1
DB5 I/O DB5 -- DB5 -- - - -
DB4 I/O DB4 -- DB4 -- - -- -
DB3 /0 | pB3 | pB3 | DB3 | DB3 CS CS CS
DB2 I/0 DB2 DB2 DB2 DB2 - RS SDI
DB1 I/0 DB1 DB1 DB1 DB1 SDA SDA SDO
DBO I/O DBO DBO DBO DBO SCK SCK SCK
RD, EN | RD RD EN EN 1% 1%2 1%2
WR, RIW | WR | WR | RRW | RIW 1*2 12 12
D/C ,RS | | ooc | oic | Rs RS 1+2 1+2 1+2
cs | cs CS CS cs 1 1 1
C86 I 0 0 1 1 1 1 1
BIT4 I 0 1 0 1 1 1 1
P/S | 1 1 1 1 0 0 0
Note1 : “--" means the pin is not used and kept floating (NC).

Note2 : In serial mode, the unused parallel pins have to be connected to high (VDD).

RAIO TECHNOLOGY INC. 9/152 WWWw.raio.com.tw
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5. Registers Description

5-1 Register Table

Table 5-1 : Register Table

ID Name D7 D6 D5 D4 D3 D2 D1 DO Description

0 DWFR B/C - NW5 NW4 NW3 NW2 NWA1 NWO Wave Form Select

1 PWRR SRST | MCLR - IO_IEN | KWK IOWK |DOFF_z| SLP Power Control

2 SYSR LS3 LS2 LS1 LSO FONT1 | FONTO RS1 RSO System Setting

3 MWMR |BMOD1 (BMODO | BIEN ASCS | BOLD INV MD1 MDO Memory Mode

4 CURCR H3 H2 H1 HO - BLK CR CUNR—E Cursor Control

5 X-CUR -- - X5 X4 X3 X2 X1 X0 Cursor X Position

6 Y-CUR - Y6 Y5 Y4 Y3 Y2 Y1 YO Cursor Y Position
KEYR KSB KDB1 KDBO KSEE—S K_AUTO| IRE Klg':llsl 1 KQ:T(I)B/O Key-scan Control

7 KSDR SIRQ | KSTB1 | KSTBO | KSD4 KSD3 KSD2 KSD1 KSDO Key-scan Data

SIRQ AKD6 | AKD5 | AKD4 | AKD3 | AKD2 | AKD1 AKDO

8 SWSXR -- -- -- SSX4 SSX3 SSX2 SSX1 SSX0 | X-Scroll Start

9 SWSYR -- - SSY5 SSY4 SSY3 SSY2 SSY1 SSYO0 | Y-Scroll Start

A | SWRXR -- - -- SRX4 | SRX3 | SRX2 | SRX1 | SRX0 | X-Scroll Range

B SWRYR PINV - SRY5 SRY4 SRY3 SRY2 SRY1 SRYO0 | Y-Scroll Range

C SCOR SL7 SL6 |SL5/SR5|SL4/SR4|SL3/SR3[SL2/SR2|SL1/SR1|SL0/SR0O| Scroll Unit

D ASCR SPD3 SPD2 SPD1 SPDO STP3 STP2 STP1 STPO | Auto Scroll Control

E SCCR SC§1_IM SCB%IM SCE_M SBUF SCRR1_DI SCF\I?O_DI S?‘EﬁlN AUgCR)_S Scroll Control

F ISR BF - - - 10| SCR_| Kl BI Interrupt Status

10 CSTR BR2 BR1 BRO CT4 CT3 CT2 CT1 CTO0 Contrast

11 | DRCR_A | BOFF | EN_R | EN_G | ROFF IDIR - CDIR SDIR Driver Control

12 | DRCR_B |CK_BS1|CK_BSO| RR2 RR1 RRO IRS -- - Driver Control

13 BLTR BLK_EN|PBK_EN - INV BLT3 BLT2 BLT1 BLTO Blink Setting

14 IODR OE7 OE6 OE5 OE4 OE3 OE2 OE1 OEO I/0O Port Direction

15 IODAR I0D7 I0D6 I0D5 10D4 I0D3 I0D2 10D1 IOD0 | I/O Port Data

17 CGMI -- -- -- -- - UMI2 UMI1 UMIO | Create Font Select

18 CGMD |[CGMD7|CGMD6 | CGMD5 |CGMD4 [ CGMD3 |CGMD2 [ CGMD1 |CGMDO | Create Font Data

19 MISR - - - - - - - EOR | Misc Register

RAIO TECHNOLOGY INC. 10/152 WWW.raio.com.tw
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5-2 Register Contents

The RA8816N accepts two Command Cycle from MPU. One is Register Cycle (RS = 0) and the other
one is Memory Cycle (RS = 1). MPU has to assign the register number of RA8816N before accesses
these registers. Therefore, the first byte that MPU passes to RA8816N will be stored into Index
Register and RA8816N will assume the next byte is read from or write into the register assigned by
Index Register.

IR (Index Register)
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 ID4 ID3 ID2 ID1 IDO
ID[4:0]: These bits are used to store the register number that MPU wants to access on next cycle.

The ID[[4:0] provide 32 register numbers (00h~1Fh). But currently RA8816N only uses 25 registers
(00h~18h). All of these registers are initialed to be “00h” after RESET.

Memory Data (RAMD)
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0/1 1 D7 D6 D5 D4 D3 D2 D1 DO
If RS is “17, it means MPU executes the Memory Cycle for the RA8816N. When RW is “0”, MPU wiill
write data to Display or ICON RAM that according to the setting of MD[1:0] (bit1-0 of REG[03h]). For
example, MPU writes Big5 / GB / ASCII code to memory in Text Mode, or write bitmap data to display

memory in Graphic mode. When RW is “1”, the MPU reads data from different paths of RA8816N. It
depends on the operation mode as following:

1.Full Size Text Mode: From up to down of left side (16 bytes), and then up to down of Right side (16
bytes), total are 32 bytes.

2.Half Size Text Mode: From up to down, total 16 bytes data.

3.Small ASCII Text Mode: From up to down, total 8 bytes data.

4.Graphics Mode: From left to right, each reading is one byte (8 Pixels).

[00h] Driver Waveform Register (DWFR
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 B/C -- NW5 NW4 NW3 NW?2 NW1 NWO

B/C: Select driver waveform type.
0 = B-Type waveform. AC drive waveform alternates in every frame.
1 =» C-Type waveform. AC drive waveform is generated and alternates (n-line reversed AC drive)
in each lines specified by NW5-NWO
NWTI5:0]: These bits are used to assign the Common (Line) number that internal frame signal changes
state. The number n is set as NW + 1 for C-type function. For example, NW= 4, the AC drive
will alternate each 5 commons. This function is only supported when B/C is “1” (C-Type
wave form). About the relative information, please refer to EOR description (REG[19h] Bit 0)
and Section 6-2 for detail description.

[01h] Power Control Register (PWRR)

Rw DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 SRST MCLR - IO_IEN KWK IOWK | DOFF Z SLP
SRST: S/W reset.
0 = No action.

1 = All of the registers will be initialed again except the display memory. Once this bit is set to 1
then RA8816N has to take 50us for operation and cannot accept any new command from
MCU.
MCLR: Memory clear.
0 = No action.
1 = Clear the Display RAM data to “00h”. Once this bit is set to 1 then RA8816N has to spend
20ms for operation and cannot accept any new command from MCU. It is not allowed that
both MCLR and SRST are set to ”1” or MCLR will be no effect.

RAIO TECHNOLOGY INC. 11/152 WWwWWw.raio.com.tw
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IO_IEN : I/O port interrupt setting.
0 = Disable.
1= Enable.
KWK: Key-scan wakes up setting.
0 = Disable.
1 => Enable.
IOWK: 1/O port wakes up setting.
0 = Disable.
1 => Enable.
DOFF_Z: Display off.
0 =» LCD driver and display off.
1 =» LCD driver and display on.
SLP: Sleep mode setting.
0 = RA8816N wakes up.
1 = Enter sleep mode, and disable the clock. This bit will be cleared to “0” when wake up signal
is from 1/O port or Key-scan.

[02h] System Register (SYSR
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 LS3 LS2 LS1 LSO FONT1 | FONTO RS1 RSO
LS[3:0]: Set the segment number. The maximum segment of RA8816N is 144.

Table 5-2
LS3|LS2|LS1|LSO Line No.
0 0 0 0 16
0 0 0 1 32
0 0 1 0 48
0 0 1 1 64
0 1 0 0 80
0 1 0 1 96
0 1 1 0 112
0 1 1 1 128
1 0 0 0 144

Reserved
1 ‘ 1 ‘ 1 ‘ 1 Reserved

FONT[1:0]: Set font code mapping.
00 = BIG-5, 10 =& GB2312, X1 =& S-JIS.
RS[1:0]: Set the common number. The maximum common of RA8816N is 64 (Not including Icon).

RAIO TECHNOLOGY INC. 12/152 WWW.raio.com.tw
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Table 5-3
Common Output Pads
Duty | RS1 | RSO | Status | cowm COM COM COM COM COM COoM COMS
[0-15] | [16-23] | [24-26] | [27-36] | [37-39] | [40-47] | [48-63]
COM COM
Normal 0-15 NC 16-31
133 | 0 0 [0-15] 631 | coms
COM COM
Reverse NC
[31-16] [15-0]
Normal COM[0-23] NC COM[24-47]
1/49 0 1 COMS
Reverse] COM[47-24] NC COM[23-0]
Normal COM[0-26] NC COM[27-53]
1/55 1 0 COMS
Reverse COM[53-27] NC COM[26-0]
Normal COM[0-63]
1/65 1 1 COMS
Reverse COM[63-0]
[03h] Memory Write Mode Register (MWMR)
RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 BMOD1 | BMODO BIEN ASCS BOLD INV MD1 MDO
BMODI[1:0]: Set the range for memory written.
Table 5-4
BMOD1 BMODO |Memory Range of Write
0 0 Normal Display Range
0 1 Display Range + Scroll-Buffer
1 X Scroll-Buffer

BIEN: Busy interrupt control.
0 = Disable.
1 = Enable (After write data to memory).
ASCS: Select BIG ASCII Table.
0 = Select ASCII Table-1.
1 =» Select ASCII Table-2. (Refer to Ch. 6-9)
BOLD: Select Bold Font to write into Display RAM.
0 = Normal font.
1 = Bold font.
INV: Select inverse font to write into Display RAM.
0 = Normal font.
1 = Inverse font.
MDJ[1:0]: Select operation mode for Display RAM.

Table 5-5
MD1 | MDO Operation Mode
0 0 Graphic Mode
0 1 Small ASCII (8X8)
1 0 Big ASCII (8X16)
1 1 Full Size (16X16)

RAIO TECHNOLOGY INC. 13/152 WWW.raio.com.tw
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In Full-Size mode (MD[1:0] = 11), if the first byte data is less than 80h, the RA8816N will assume it is an
ASCII code and show the Big ASCII font. But if want to show the Big ASCII font that code is larger than
80h, then the operation mode has to be changed to Big ASCIl mode (MD[1:0] = 10).

[04h] Cursor Control Register (CURCR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 H3 H2 H1 HO -- BLK CR CUR_EN
H[3:0]: Set the cursor height.
Table 5-6

H3 H2 | H1 HO | Height (Pixel)
0 0 0 0 1

0 0 0 1 2

0 0 1 0 3

0 0 1 1 4

0 1 0 0 5

0 1 0 1 6

0 1 1 0 7

0 1 1 1 8

1 0 0 0 9

1 0 0 1 10

1 0 1 0 11

1 0 1 1 12

1 1 0 0 13

1 1 0 1 14

1 1 1 0 15

1 1 1 1 16

In Small ASCIl mode (8X8), the H3 is reserved. The setting of cursor height is only form 1~8 pixels
(H[3:0] = x000b ~ x111b).

BLK: Cursor blink select.

0 = No blinking.

1 = Cursor blinking.
CR: Cursor return.

0 = No action.

1 =» Cursor return. Cursor will return to the left of panel.
CUR_EN: Cursor display select.

0 = Cursor hides.

1 =» Cursor displays.

[05h] Cursor Position Register of X (X-CUR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 - -- X5 X4 X3 X2 X1 X0

X[5:0]: Set the cursor position on segment. The unit is 8 pixels. Because the maximum segment of the
RA8816N is 144-pixels, therefore the range of X[5:0] is 0~11h. When the X[5:0] is 20h or 21h,
then the cursor position is assign to horizontal scroll buffer.
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[06h] Cursor Position Register of Y (Y-CUR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 -- Y6 Y5 Y4 Y3 Y2 Y1 YO0

Y[6:0]: Set the cursor position on common. The unit is 1 pixel. Because the maximum common of the
RA8816N is 64-pixels, therefore the range of Y[6:0] is 0~3Fh. When the Y[6:0] is 40h~4Fh,
then the cursor position is assign to vertical scroll buffer. When it is 50h then the cursor is
located at COMS (Icon).

[07h] Key-scan Control Register (KEYR) (Write Only)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
KSTB_SE KF1/ KFO/
0 KSB KDB1 KDBO L K_AUTO IRE KSTB1 | KSTBO

KSB: Key-scan control.
0 = Disable key-scan.
1 = Enable key-scan.
KDBJ[1:0]: Set the de-bounce time of key-scan in auto mode. The one time means one loop of

key-scan.
Table 5-7
KDB1 KDBO Times
0 0 8
0 1 16
1 0 32
1 1 64

KSTB_SEL: In manual mode,

0 = The DBJ1:0] are defined as KF[1:0].

1 =» The DBJ[1:0] are defined as KSTBJ[1:0]. In auto mode, the DB[1:0] is also defined as KF[1:0].
K_AUTO: Set the scan mode.

0 = Manual Mode. The RA8816N will not store the code into AKD[6:0]. MPU has to read data
from KSTB[1:0] and KSD[4:0] to make sure which key is pressed. Of course, MPU could
know if not only one key is pressed at the same time in manual mode.

1 = Auto Mode. The RA8816N will auto detect the key-pressed event and store the code into
AKD[6:0] for MPU reading.

IRE: Set the interrupt of key-scan.
0 =» Hardware interrupt is disabled while key is pressed.
1 =» Generate hardware interrupt while key is pressed.
KF[1:0]: Set the frequency of Key-scan.

Table 5-8
KF1 KFO Pulse Width Key-scan Cycle Time (4x5)
0 0 256us 1.024ms
0 1 512us 2.048ms
1 0 1.024ms 4.096ms
1 1 2.048ms 9.182ms

KSTB[1:0]: In manual mode, These two bits are used to set the strobe for the Row of key matrix. If
key-pressed event is occurred, MPU can read data from KSTB[1:0] and KSD[4:0] to
make sure which key is pressed. The strobe data are also readable from Bit[6:5] of
register KSDR.
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[07h] Key-scan Data Register (KSDR) (Read Only)

If K_AUTO = 0:
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 SIRQ | KSTB1 | KSTBO | KSD4 | KSD3 | KSD2 | KSD1 | KSDO

SIRQ: Indicate the interrupt of key-scan. This bit is cleared when bit 1 of REG[OFh] is written “0”.

KSTB[1:0]: These two bits show which pin of KST[3:0] is active.

KSD[4:0]: KIN return data. These bits are used in manual mode. MPU can read data from KSTB[1:0]
and KSDJ4:0] to make sure which key is pressed.

If K AUTO = 1:
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 SIRQ AKDG6 AKD5 AKD4 AKD3 AKD2 AKD1 AKDO

SIRQ: Indicate the interrupt of key-scan. This bit is cleared when bit 1 of REG[OFh] is written “0”.

AKDI[6:0]: Scan Data (Code). In auto mode, MPU reads data from this register to know the status of
key matrix. The RA8816N supports 4x5 key matrix -- total 20 keys. The BCD number of
00h~09h and 10h~19h are mapping to these keys.

Table 5-9
AKDI[6:0] Scan Data
00h~19h Key No. Input
20h~39h Long Key No. Input
42h Key Release
Other Reserved

[08h] Scroll Window Start X Register (SWSXR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 -- -- - SSX4 SSX3 SSX2 SSX1 SSX0
SSX[4:0]: Set Segment (X) start point of scroll window. The unit is half size width (8 pixels).

[09h] Scroll Window Start Y Register (SWSYR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 -- -- SSY5 SSY4 SSY3 SSY2 SSY1 SSY0
SSY[5:0]: Set the Common (Y) start point of scroll window. The unit is one pixel.

[OAh] Scroll Window Range X Register (SWRXR

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 - - - SRX4 SRX3 SRX2 SRX1 SRX0
SRX[4:0]: Set Segment (X) offset of scroll window. The unit is half size width (8 pixels).

[OBh] Scroll Window Range Y Register (SWRYR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 PINV - SRY5 SRY4 SRY3 SRY2 SRY1 SRYO
PINV : Inverse area select.
0 =» Whole screen inverse.
1 =» Partial screen inverse.

The function should be considered with bit 4 of BLTR (REG[13h]).
SRY[5:0]: Set the Common (Y) offset of scroll window. The unit is one pixel.

RAIO TECHNOLOGY INC. 16/152 WWW.raio.com.tw



RAIO

Version 1.3

[OCh] Scroll Offset Register (SCOR)
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RW

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

0

SL7

SL6

SL5/SR5

SL4/SR4

SL3/SR3

SL2/SR2

SL1/SR1

SLO/SRO

SL[7:0]: Set the shifted unit of horizontal scroll. The unit is one pixel and active when register SCR_MD

(bit 5 of REG[OE]) is cleared to “0”.

SR[5:0]: Set the shifted unit of vertical scroll. The unit is one pixel and active when register SCR_MD

(bit 5 of REG[OENh]) is set to “1”.

In auto scroll mode, this register is also used to set the Common or Segment start position of scroll.
In manual scroll mode, the shifted unit of this register cannot over the range of scroll area defined in
REG[08h~0Bh].

[ODh] Auto-Scroll Control Register (ASCR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 SPD3 SPD2 SPD1 SPDO STP3 STP2 STP1 STPO
SPDI[3:0]: Set the speed of auto scroll.
Table 5-10
SPD3 | SPD2 | SPD1 | SPDO | Scroll Time
0 0 0 0 1 Unit
0 0 0 1 3 Units
0 0 1 0 5 Units
0 0 1 1 7 Units
0 1 0 0 17 Units
0 1 0 1 19 Units
0 1 1 0 21 Units
0 1 1 1 23 Units
1 0 0 0 129 Units
1 0 0 1 131 Units
1 0 1 0 133 Units
1 0 1 1 135 Units
1 1 0 0 145 Units
1 1 0 1 147 Units
1 1 1 0 149 Units
1 1 1 1 151 Units
1 Unit = 1 Frame Cycle
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STP[3:0]: Set the shifted unit on auto scroll mode.

Table 5-11
STP3 | STP2 | STP1 | STPO Shift Pixel
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
0 1 0 0 5
0 1 0 1 6
0 1 1 0 7
0 1 1 1 8
1 0 0 0 9
1 0 0 1 10
1 0 1 0 11
1 0 1 1 12
1 1 0 0 13
1 1 0 1 14
1 1 1 0 15
1 1 1 1 16
[OEh] Scroll Control Register (SCCR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
SCR_IM | SCR_IM SCR_DIR| SCR _DI [SCR_INT|AUTO_S
0 D1 DO SCR_MD| SBUF 1 RO EN CR

SCR_IMDJ[1:0]: The definition is as following and they are available in auto scroll mode.
0X: Set 1 pixel shift to caused interrupt (SCR_INTEN must be 1).
10: Set 8 pixels shift to caused interrupt (SCR_INTEN must be 1)
11: Set 16 pixels shift to caused interrupt (SCR_INTEN must be 1)
SCR_MD: Scroll mode select.
0 = Manual scroll, the scroll offset is cleared to “0”.
1=>» Auto scroll mode.
SBUF: Scroll-Buffer Control.
0 = Disable scroll buffer. The scroll area does not include the scroll buffer, only for display area.
1 =» Enable scroll buffer. The scroll area includes the display area and scroll buffer.
SCR_DIR[1:0]: Select the direction of scroll.

Table 5-12

SCR_DIR1 | SCR_DIRO Direction of Scroll

Left to Right (Horizontal)

Right to Left (Horizontal)
Up to Down (Vertical)
Down to Up (Vertical)

aAlalo|o]
o= o]

SCR_INTEN: Set the scroll interrupt.
0 => Disable scroll interrupt.
1 = In auto scroll mode, when scrolling 1, 8 or 16 pixels generate an interrupt to MPU.
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AUTO_SCR: Auto-Scroll control.
0 = Stop the Auto-Scroll. If want to stop the auto scroll mode or display new data on the screen,
then the bit5 of SCR_MD must be cleared to O first.
1 = Auto-Scroll is enabled.

[OFh] Interrupt Status Register (ISR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 BF -- -- -- 10_1 SCR | Kl Bl
BF: Busy flag.
0 =» Display RAM is idle (Write complete).
1 =» Display RAM is in busy (Data Write).
IO_I: 1/O port interrupt.
0=> No l/O port interrupt.
1 = Interrupt for I/O port.
SCR_I: Scroll interrupt.
0 = No scroll Interrupt.
1 = Interrupt for scroll is completed
Kl: Key-scan interrupt.
0 = No key pressed Interrupt.
1 = Interrupt for key pressed.
Bl: Busy interrupt.
0 = No busy Interrupt
1 = Interrupt for the event of writing data to display RAM is completed.

[10h] Contrast Adjust Register (CSTR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 BR2 BR1 BRO CT4 CT3 CT2 CT1 CTO
BR[2:0]: Set the LCD Bias(Base on 144x65).
Table 5-13

BR2 BR1 BRO Bias

0 0 0 1/5

0 0 1 1/6

0 1 0 17

0 1 1 1/8

1 0 0 1/9

1 0 1 1/9

1 1 0 1/9

1 1 1 1/9

CT[4:0]: Set the Contrast (32 Levels). Normally it depends on the liquid crystal, power and panel size to
adjust the best display quality.

Table 5-14

CT4|CT3|CT2|CT1|CTO Contrast
0 0 0 0 0 Light

HEEERERE Dark
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[11h] Driver Control Registerl (DRCR_A)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 BOFF EN_R EN_G ROFF IDIR -- CDIR SDIR

BOFF: Booster control.
0 = Disable internal booster and use the external voltage.
1 => Enable internal booster.
EN_R: Reference voltage control.
0 = Disable the internal reference voltage circuit and the regulator uses external one.
1 =» Enable internal reference voltage circuit for regulator using.
EN_G: Regulator control.

0 = Use external power for VO. EN_R and BOFF have to be cleared to “0” (Off) to reduce power
consumption.

1 =» The LCD bias VO is generated by internal regulator.

ROFF: Voltage Follower control.
0 = Disable internal Voltage Follower, and use external voltage to generate LCD Bias voltage. If
use external Voltage Follower, then EN_G, EN_R and BOFF have to be cleared to “0” (Off)
to reduce power consumption.
1 = Internal Voltage Follower is enabled for LCD Bias voltage.
IDIR : Icon sequence select.

0 =>» Icon sequence is fixed.

1 = Icon sequence follow the setting of CDIR / SDIR.
CDIR: Common sequence select.

0 = Pins COM0~63 are mapping to Common 0~63.

1 =» Pins COM0~63 are mapping to Common 63~0.
SDIR: Segment sequence select.

0 = Pins SEG0~143 are mapping to Segment 0~143.

1 =» Pins SEG0~143 are mapping to Segment 143~0.

[12h] Driver Control Register (DRCR B)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 CK BS1|CK BSO| RR2 RR1 RRO IRS -- --
CK_BSJ[1:0]: Select the clock of Booster. Assume that the RC oscillator clock is 100KHz.
Table 5-15
CK_BS1 | CK_BSO0 Clock of Booster

SYS_CLK/2 - 50KHz
SYS_CLK/4 - 25KHz
SYS_CLK/6 > 16.7KHz
SYS_CLK/8 - 12.5KHz

alalolol|
_\o_\ol
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RR[2:0]: Set the Resistor Ratio of Regulator. The ratio is V. : Vger. Please refer to Ch. 6-5-2.

Table 5-16
RR2 | RR1 | RRO Resistor Ratio
0 0 0 X3
0 0 1 X3.5
0 1 0 X4
0 1 1 X4.5
1 0 0 X5
1 0 1 X5.5
1 1 0 X6
1 1 1 X6.4

IRS: Select the resistors for the VO voltage level adjustment.
0 = Do not use the internal resistors. The VO voltage level is regulated by an external resistor
voltage divider that is attached to the VR signal.
1 = Use the internal resistors.

[13h] Blink Timer Register (BLTR)

RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 BLK_EN | PBK_EN - INV BLT3 BLT2 BLT1 BLTO
BLK_EN: Blinking function.
0 = Off.
1> On.

PBK_EN: Whole or partial screen blinking selection.

0 = Whole screen.

1 =» Partial screen. The blinking area depends on the scroll window. It means the partial area is
set by register SWSXR, SWSYR, SWRXR and SWRYR. When the partial blinking is off, the
above four registers had better to be cleared to 0. Note, only BLK_EN is set to “1” when blink
is active.

INV: Set display inversely.

0 = Normal display.

1 =» Display inversely. The inverse area depends on the bit7 (PINV) of register SWRYR.
BLT[3:0]: Set blinking time.
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Table 5-17
BLT3 BLT2 | BLT1 | BLTO Bl.mk Time
(Unit: Frames)

0 0 0 0 8

0 0 0 1 16

0 0 1 0 24

0 0 1 1 32

0 1 0 0 40

0 1 0 1 48

0 1 1 0 56

0 1 1 1 64

1 0 0 0 72

1 0 0 1 80

1 0 1 0 88

1 0 1 1 96

1 1 0 0 104

1 1 0 1 112

1 1 1 0 120

1 1 1 1 128

[14h] I/O Direction Control Register (IODR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 OE7 OE6 OE5 OE4 OE3 OE2 OE1 OEQ
OE[7:0]: Select the 1/0O port direction.
0 = Input.
1 = Output.

[15h] I/O Data Register (IODAR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 I0D7 I0OD6 I0D5 I0D4 I0D3 I0D2 I0D1 I0D0

IOD[7:0]: This register stores the input / output data of I/O port when it is in input / output mode.

[17h] CGRAM Register (CGMI)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 -- -- -- -- -- UMI2 UMI1 UMIO

UMI[2:0]: Select the create font number. The RA8816N allows user to create eight 16x16 full size fonts.
The mapping font code is FFFOh~FFF7h.
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Table 5-18
UMI2 | UMI1 | UMIO Font Code
.0 0 0 FFFOh
0 0 1 FFF1h
0 1 0 FFF2h
0 1 1 FFF3h
1 0 0 FFF4h
1 0 1 FFF5h
1 1 0 FFF6h
1 1 1 FFF7h

[18h] CGRAM Data Register (CGMD)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 CGMD7 | CGMD6 | CGMD5 | CGMD4 | CGMD3 | CGMD2 | CGMD1 | CGMDO

CGMDJ[7:0]: This register is write-only and is used to transfer the data of 16x16 full size font. MPU
writes continuous 32 bytes data of bit-map of 16x16 full size font into this register that
after program REG[17h]. If user wants to show the self-created font, just writes the two
bytes font code to RA8816N.

[19h] MISC. Register (MISR)
RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 -- -- -- -- -- -- -- EOR

EOR: EOR is used when the C-type LCD waveform is not alternated by combining the set values of NW
and the duty ratio of the LCD. It is active with C-type waveform only and no function when B-type
waveform is set.

0 = The N-line inversion signals are driven directly. The N-line inversion signal does not repeate
for each frame.

1 = The odd / even frame-select signals and the N-line inversion signals are EORed for
alternating drive. Besides, the N-line inversion signal waveform will repeat for each frame.
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6. Function Description

6-1 MPU Interface

6-1-1 Parallel Interface

RAIO TECHNOLOGY INC.

MPU interface of the RA8816N supports both 8080 and 6800 series with 4-bit or 8-bit data bus.
If “C86” is connected to GND / VDD, then the interface is defined as 8080 / 6800 type. Refer to
the Figure 6-1 and Figure 6-2.

If “BIT4” is connected to GND / VDD, then the data bus width of MPU interface is 8 / 4-bit. And
only the DBJ[3:0] of data bus are available in 4-bit mode.

8080
MPU RASBLEN  \op
A0 DIC _
A1-A7 _ PIS
N Decoder CS
IORQ
c86
DO0-D3(D0-D7) | <tlirmeeeeeii| DB0-3(DB0-7) V
‘RD RD
— i VDD
WR WR BIT4 or
RES RST. GND
Figure 6-1 : 8080 (4/8-Bit) MPU Interface
6800
MPU RA8816N VDD
A0 RS _
A1-A7 Decod . PIS
VMA ecoder CcS
c86
DO0-D3(D0-D7) | =i | DB0-3(DB0-7)
EN EN
_ _ VDD
R/W R/W BIT4 or
RES RST GND

Figure 6-2 : 6800 (4/8-Bit) MPU Interface
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6-1-2 Serial Interface

The RA8816N aslo supports three types serial interface that are 3-Wires and 4-Wires (A-Type,

B-Type) respectively. This feature is control by pin “P/S” and DBJ[7:6]. Please refer to Table
4-1 and Table 6-1, in serial mode, DBJ[7:6] are used as SMOD[1:0] to select the different serial
mode. Please also refer toTable 6-1. Figure 6-3 to Figure 6-4 are the interface diagrams of
MPU and RA8816N which is in serial mode.

Table 6-1
SMOD Serial Interface Mode
0 1 3-Wires. Use signals SCK, SDA and CS.
10 4-Wires (A-Type). Use signals SCK, SDA, RS and CS.
1 1 4-Wires (B-Type). Use signals SCK, SDO, SDI and CS.

The SPI interface connection diagrams for are listed below. It must be noted that in the 4-wire
B-Type serial mode, the SCK signal has to be added an external pull-high resistor as Figure

6-5.
MPU VDD RA8816N
SMOD1(DB7)
SMODO(DB6)
)

100 SCK(DBO) l

101 |e »| SDA(DB1)

102 > CS(DB3)

Figure 6-3 : 3-Wires MPU Interface

MPU VDD RA8816N
—l; SMOD1(DB7)
SMODO(DB6)

< s
100 »| SCK(DBO)
101 |« »| SDA(DB1) 1
102 »| RS(DB2)
103 » CS(DB3)

Figure 6-4 : 4-Wires (A-Type) MPU Interface
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MPU VDD VDD RA8816N
2 9KO E SMOD1(DB7)
SMODO(DB6)
P
100 SCK(DBO)
101 |« SDO(DB1) l

102 » SDI(DB2)

y

103 » CS(DB3)

Figure 6-5 : 4-Wires (B-Type) MPU Interface
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6-1-3 Register Read/Write

The RA8816N accepts two access cycles from MPU. One is read / write cycle from / to register
and the other one is from / to memory. As description of Ch. 5-2, MPU must tell RA8816N that
which register will be accessed. Therefore the first data that is written to RA8816N is used to
select the register number, and the second one is the exact data that is written into or read

from this register.

Because of the features of the RA8816N are controlled by the contents of internal registers. So
if we write data to register is like to give a command to RA8816N, therefore we can say that the
Register Access Cycle and Command Cycle are the same.

Figure 6-6 and Figure 6-7 show the register access timing of 8080 MPU (8-bit) interface with
RA8816N, and 6800 MPU (8-bit) interface in Figure 6-8 and Figure 6-9. Figure 6-10 to Figure
6-12 show the register access timing of serial interface.

DB[7:0] REG No. DATA

DB[7:0] REG No. DATA
cs M\ T\ S~
WR o\ /

Figure 6-6 : Register Wrie on 8080 (8-bit) I/F

Figure 6-7 : Register Read on 8080 (8-bit) I/F

oera
cs T\ / \ /
RW — N\ /[ N\ [/
EN _ / \ /N
RS N~/ N\ /

oarr
cs T\ ST\ -
RW TN/
EN \

RS~/ /

Figure 6-8 : Register Write on 6800 (8-bit) I/F
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cs \ /
SDA X RW X RS(0) X R7 R oo RO X D7 D6 .oooooovo Do X

T I e g
'< Register No. >| '< R/W DATA. ’|

Figure 6-10 : Register Read / Write Access on 3-Wires I/F

cs O\ /T
RS >< 0 >< Don't Care
SDA X RW X RTRE oo RO X D7 D6 oo Do X

o TLELE AL A

Register No. R/W DATA.

) b "

Figure 6-11 : Register Read / Write Access on 4-Wires (A-Type) I/F

= —

CS
SDI X RW X RS0 X RTR6 oo R0 X WD7WD6 ............... wbo X
SDO Don't Care >< RD7 RD6 .........c....... RDO><

e g N Ve Ol
|< Register No. " |< R/W DATA. ’I

Figure 6-12 : Register Read / Write Access on 4-Wires (B-Type) I/F
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6-1-4 Memory Read/Write

Another cycle for MPU to RA8816N is memory Read / Write cycle. Normally it is used to show
information on LCD screen. Memory writing means to write data into the mapping address that
cursor is located in the memory. After the action is completed, the cursor address will auto
increase and the data of next memory write will be filled into the new memory address that new
cursor position locates. Because all of the memory read / write cycles transfer the display data,
so we can abbreviate the name of Memory Access Cycle to Data Cycle.

Figure 6-13 to Figure 6-16 show the 8-bit memory access timing of 8080 and 6800 MPU
interface with RA8816N respectively. Figure 6-17 to Figure 6-19 show the memory access

timing of serial interface.

oarr0
e N e N 2
wR TN\ / \__/
RD 77/
oic /77

N\
N\

Figure 6-13 : Memory Write on 8080 (8-bit) I/F

o817
s T\ /T

DATA(n+1)

WR 777 AN
RO\ \_/
oic 77/ A\\N

Figure 6-14 : Memory Read on 8080 (8-bit) I/F

c N /S
RW TN/ N\ /[
N /T
RS 777 A\

DB[7:0] DATA(n)

o817
cs T\ /T /S

RW 777 AN
EN _ / \ /N
RS 777 NN

Figure 6-15 : Memory Write on 6800 (8-bit) I/F
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cs —\ I
SDA >< RW >< RS(1)>< MD7 MD6 ................. MDO><
o L LF LA

Mem. R/W DATA.

) "

Figure 6-17 : Memory Read / Write Access on 3-Wries I/F

cs O\ I
RS >< 1 >< Don't Care
SDA X RW > MD7MD6 ... MD0 X
o |fLE A
Mem. R/W Data
) "

Figure 6-18 : Memory Read / Write Access on 4-Wires (A-Type) I/F

cs \ /
SD| X RW X Rs(1) X WD7WD6 ... wpo X
SDO Don't Care > RD7RD6 ............... RDO X

o AL LEAS
|< Mem. R/W Data >i

Figure 6-19 : Memory Read / Write Access on 4-Wires (B-Type) I/F
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6-2 N-Line Inversion

The RA8816N supports not only the LCD reversed AC drive in a one-frame unit (B-type waveform)
but also the n-line reversed AC drive which alternates in an n-line unit from 1 to 64 lines (C-type
waveform). When a problem affecting display quality occurs, such as crosstalk at high duty
driving, the n-line inversion AC drive waveform (C-type waveform) can improve the quality.
Determine the number of the n (NW bit set value + 1) for alternating after confirmation of the
display quality with the actual LCD panel. EOR bit (REG[19h] bit 0) can be used when LCD is not
alternated in some NW / duty ratio setting. However, if the number of n is reduced, the LCD
alternating frequency becomes high and the current consumption is increased.

1 frame 1 frame

[P »le »|

1 2| 3| 4| 5| 6| 7| 8 9/1011/12(13 14/ 15| 59 6061(6263|64{65(1|2|3|4|5| 6 7| 8 9|10 64| 65 1

B-Type
Waveform

9 lines 9 lines 9 lines 9 lines

C-Type
Waveform with
NW = 8 and
EOR =1

9 lines 9 lines 9 lines 9 lines

A
A 4
A
\ 4
A

4

C-Type
Waveform with
NW = 8 and
EOR=0

Figure 6-20 : N-Line Inversion Internal AC-drive Waveform
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6-3 Memory
The RA8816N is embedded three memories:

1. 256K bytes Font ROM
2. 1170 bytes Display RAM
3. Character Generator RAM (CGRAM)

The 256K bytes Font ROM stores bit map data of Chinese or Jananess font. It also includes
English, Japaness, Europen, Latin (Latin-ext A, Latin-ext B) ASCII table. In text mode, RA8816N
will read the bit map data from Font ROM and pass to display RAM when the RA8816N receives
the standard code from MPU. The LCD control circuit will read data from display RAM
continuously and send to driver circuit. So the text will be shown on the LCD screen. Therefore,
MPU will save a lot of time to calculate the position of cursor and read next bit map data from font
ROM then write to dispaly RAM. It will raise display efficiency to process Chinese text display and
reduce system developing time.

Table 6-2 : Contents of 256KB Font ROM

Part Number Embedded Font

Traditional Chinese (BIG-5 Code),
16x16 Font Size
Simplified Chinese (GB2312 Code),
16x16 Font Size
Japanese (S-JIS Code),
16x16 Font Size

RA8816N-T 8x8 ASCII 8x16 ASCII

RA8816N-S 8x8 ASCII 8x16 ASCII

RA8816N-J 8x8 ASCII 8x16 ASCII

The display range of RA8816N is 144x65 dots. So it needs 1170 bytes (144*65/8) display RAM. In
addition, a built-in scroll buffer provides the scrlling and shiftting functions also.

The Character Generator RAM (CGRAM) is used for user to create special fonts. There are eight
space of full size font reserved for user. Their codes are fixed from FFFOh to FFF7h. MPU can
write the mapping code to the RA8816N and show the bit map font on screen that after the user
font (writing 32 bytes to CGRAM) is created.
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6-4 System Clock

The clock of the RA8816N is generated by the internal circuit. Normally the clock frequency is
around 100KHz. When the bit0 (SLP) of register PWRR is set to “1”, then the clock will be
stopped.

Whe the input pin “CLK_SEL” is set to “0”, then system clock could be input also from external
clock through pin “EXT_CLK”.

6-5 LCD Driver and Power Circuit

D[n:0]
LT R l
" Latch x m
VOuT VO
cxn ? LP > Latch x n
’_‘ }—‘ | L COM[63:0]
CK_BS Vi, CoM/ coms
——>» Booster Regulator R-String — Voltage :g > Segment SEG[143:0]
Follower > Driver
BOFF ; L ROFF x DOFF
VREF VR V[4:0]

Figure 6-21 : LCD Driver and Power Supply Circuit Block

The driver circuit of RA8816N is a low power design. The power supply circuit is consisted of
Booster, Voltage Regulator and Voltage Follower. For different requirements of power, the Driver
Control Register (REG[11h]) is used to enable or disaable related circuits.

User can use the setting of register REG[11h] to select the internal or external power. Please refer
to the following of Table 6-3.

Table 6-3 : Setting Table of Power Circuit

Driver Control Reference
Register Voltage |Voltage(VREF)| Voltage
(DR%IR_A) Booster Regule?tor of \?oliage ) FoIIovser External Power
D7 D6 D5 D4 Regulator
1111 ON ON Internal ON VDD
0111 OFF ON Internal ON VOUT VDD
1011 ON ON External ON VREF, VDD
0011 OFF ON External ON VOUT, VREF,
VDD
0001 OFF OFF Don’t Need ON V0, VDD
0000 OFF OFF Don’t Need OFF V0~V4, VDD
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6-5-1 Booster Circuit

VDD VDD VDD
Y X X
_—1] C1P Oj; —1] C1P O:% r—1] C1P g
c1M g T—— cim g T—— cim g
_— C2pP =z — C2pP = C2P =
T—— cam T—— cam c2M
1 cap c3p c3p
1 vouTt K= VouT - vouT
g m— VSS 1 vss — VSS
4X Step-up Voltage Circuit 3X Step-up Voltage Circuit 2X Step-up Voltage Circuit
N
VOUT=4xvDD=12V VOUT=3xvVDD=9V VOUT=2xVDD=6V
- —_—
A
VDD=3V VDD=3V VDD=3V
Y I
VSS=0V VSS=0V L— VSS=0V —
4X Step-up Voltage Relationships 3X Step-up Voltage Relationships 2X Step-up Voltage Relationships

Figure 6-22 : Application Circuit of Booster

RA8816N has a built-in Booster that can generate 2~4 times of “Vpp-Vss” voltage which is
called “VOUT". It supplies higher voltage power for next stage curcuits — Voltage Regulator and
internal driver cuicuit. If user want to get VOUT equal to 2 x VDD, a capacitor C1 needs to be
connected between C1P and C1M. 3 x VDD could be got if an additional capacitor C1 is
added between C2P and C2M. And 4 x VDD could be got also if one more capacitor C1 is
added between C3P and C1M.

When the circuit operates in 2x or 3x mode, the unused positive capacitor pins (CxP) must be
connected to VOUT in short circuit and negative pins (CxN) are kept floating. The detail
application circuit is shown above as Figure 6-22.

The clock source of Booster is also controlled by register DRCR_B. Please refer to the
description of REG[12h] in Chapter 5-2. Normally, if use the internal driver power, then the
application circuit is shown as Figure 6-23. If use external VOUT, that means do not use the
internal Booster, then the connection is shown as Figure 6-24.
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| vout Externa vour
¢ Supply
c1=k oM c2M
L cop cop
L1 M cim
¢ c1P
— | VREF —vrer
S — —C2iL Vo
e L A
——————————————————— SR L
402‘ }7 V2 4(:2_‘ }7 Vo
o2 v |
rrrrrrrrrrrrrrrrrrrr R I
c2ll s c2l 4
VSs VSS e
Figure 6-23 : Internal VOUT (3*VDD) Figure 6-24 : External VOUT

Note: The capacitor value of C1 is 1uF and C2 is 1uF. R1 and R3 are reserved.

6-5-2 Voltage Regulator

The Voltage Regulator is consistsed of Band-Gap reference circuit and OP-Amp. The purpose
is to generate a stable power - V, to supply Voltage Follower. RA8816N also has a built-in
32-level adjustment circuit and a fixed voltage — Viger t0 generate a reference voltage Vger
which is the reference voltage to generate V,. The basic formula is derived as following:

Vy = (1+R1/R2) * Vgrer = (1+R1/R2)*(1-(62-2a)/162) *Vrer
The a is the setting of CT[4:0] of Register CSTR. When CT[4:0]=1Fh then Vregr=Vrer.

Vo

R2

Figure 6-25 : Voltage Regulator

The resistor ratio (VO / VREF) of Voltage Regulator is adjustable by register DRCR_B. There
are total eight cases —3/3.5/4/4.5/5/5.5/6/6.4. Refer to the description of bit[5:3] of
register RCR_B on Ch. 5-2. If want to use external resistor divisor then refer to the bit2 of
register DRCR_B and Figure 6-26.
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RA8816N
VO
R1
VR
R2
Figure 6-26 : Use External Resistor Divisor
The VREF of the RA8816N is supplied from internal circuit or external VREF Pin. Please refer
to Table 6-4 :
Table 6-4 : Select Vger
DRCR-A Bit6 |DRCR-A Bit5| Temperature )
Vrer Type . Unit VRer
(EN_R) (EN_G) Gradient
Internal VREF 1 1 -0.1 %/°C (1'(62'20)/162)*‘/IREF
0 1 - - VR&Eer Pin
External Vger X 0 N -

Normally, the internal VIREF value is 2.1V. When Voltage Regulator Circuit is disabled
(EN_G=0), then the Reference Voltage Circuit is disabled too. The Voltage Regulator also
provides -0.1%/°C auto adjustment for temperature compensation.

6-5-3 Voltage Follower

The internal Voltage Follower provides V0~V4 power for LCD driver circuit. Of course, user can
select internal or external Voltage Follower. The relationship of VO~V4 and VOUT is as
following:

VOUT >V0>V1>V2>V3>V4>GND

The LCD bias of RA8816N is adjustable by register CSTR that from 1/5 to 1/9. User can also
adjust the display quality from this register. Figure 6-27 shows the circuit of using internal
Voltage Follower. For external VO~V4, the connection is shown as Figure 6-28.
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VOUT vouT
c2Mm
External c2p 2M
—1  Power C1M C
Supply c1P C2P
VREF o
C1P
V0
VREF
V1
Y0
V2 External V1
V3 Power V2
Supply V3
V4 V4
VSS
Figure 6-27 : Use Internal Voltage Follower Figure 6-28 : Use External Voltage Follower

Note: The capacitor value of C1 is 1uF and C2 is 1uF. R1 and R3 are reserved.

6-5-4 LCD Driver

The Segment / Common driver of RA8816N is used to latch the data of pre-stage, then send to
level shifter for combination. The combined data will follow the timing generator to control the
switchs then pass the V0~V4 to Common and Segment.

144
Segment » SEGO~SEG143
Drivers
65 R
Common » COMO~COMS63
Drivers

L » COMS_A
L » COMS_B

Figure 6-29 : The Segment and Common Driver

COMS

The DOFF_Z of register PWRR is used to control on / off of LCD panel. When DOFF_Z is set
to “0” then the LCD driver is disabled. At this state, the driver output signals COM0~COMG63,
SEGO0~SEG143, COMS_A and COMS_B are GND, and the screen of LCD panel is turned off.

6-6 Interrupt

The RA8816N provides an interrupt signal (ﬁ ) to response three possible interrupt:
1. Busy Interrupt— When the action that data are written to display RAM is completed.

2. Scroll Interrupt - When the scroll window shifted 1, 8 or 16 pixels.
3. Key-scan Interrupt - When a key was pressed.
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The interrupt of above could be enabled or disabled by register setting. MPU can read the interrupt
message form interrupt status register. The INT is low active, so when MPU detect that the
interrupt happens then must clear interrupt status so that INT returns to high. If user do not use

the hardware interrupt (ﬁ ), then MPU can get the interrupt message by reading the status
register.

6-7 Key-Scan

The RA8816N has a built-in 4x5 key-scan circuit for extra key board function to assist user to
integrate a key matrix application. In auto mode, MPU can read the key code from register to
realize the key event is short pressed, long pressed or released. User can also adjust the cycle
time of key-scan. Figure 6-30 is a simple application curcuit. Table 6-5 is the mapping keyboard
code of key matrix as Figure 6-30. So MPU realizes which key is pressed by reading register

KSDR.
RABE16N

KET3

KaTZ

KET

KaTD

KINg. [# e

KNG M %ﬁ %ﬁ %ﬁ %ﬁ

KINZ M %ﬁ %ﬁ %ﬁ %ﬁ

KINT M %ﬁ %ﬁ %ﬁ %ﬁ

KIND e ohy b o R
* e

Figure 6-30 : 4x5 Key Matrix Curcuit

Table 6-5 : Keyboard Code (BCD Code) of Auto-Mode

Short-Press Long-Press
KST3|KST2|KST1|KSTO|KST3|KST2|KST1|KSTO
KINO 15 [ 10 | 05 [ 00 | 35 | 30 | 25 | 20
KIN1 16 11 06 | 01 36 | 31 26 | 21
KIN2 17 | 12 | 07 | 02 | 37 | 32 | 27 | 22
KIN3 18 [ 13 | 08 | 03 | 38 | 33 | 28 | 23
KIN4 19 [ 14 | 09 | 04 | 39 | 34 | 29 | 24

In auto mode, if a key is pressed over one second, then RA8816N will issue 2nd interrupt and
change the data of register — KSDR to a long pressed code. Therefore MPU realizes which key is
pressed over one second.
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6-8 1/0 Port

The RA8816N provides eight general purpose I/O pins. Each I/O pin is easy to set as input or
output. They can be used to drive LED, wakeup RA8816N or provide information for whole
system.

6-9 ASCII Block

The RA8816N has built-in three ASCII blocks which contains ASCII and special symbols for user
to show on display in text mode directly. Actually these three ASCII blocks are stored in 256K
bytes Font ROM (see Chapter 6-3). As Figure 6-31~Figure 6-33, the left of each table is high
nibble, and the right is low nibble. These blocks are selected by MDO and MD1 of register MWMR.
If user needs special symbols or graphs, the customized ROM code is possible.

Figure 6-31 is the table of small ASCII. Each character size is 8x8 dots. Therefore if the LCD panel
size is 144 SEG x 65 COM then it can show eight rows, and each row has 18 samll ASCII fonts.
Figure 6-32 and Figure 6-33 are the tables of big ASCII. For the same panel size, it can show four
rows, and each row has 18 characters.

0123456789ABCDEF

0| @& FlseH| (|8 m|F|&

INNIINEEC SN NROR L

2 [ REEE PR

sENERRERTFEEEFERFER

4 ERECPEFEHIFTELMH[D

S FRREIETUNMWEFEILTF]-

6 |"lalblc|dle|flalh]ifilk]|]l |m]|n|o

7 FlalrlstufewixfalzCf|F]™

slclulelaElalals e Ee i i |E[E]

9E:£IEE-E-E-C4E4"—.'IHIII¢E¥|FTJ‘

AlF[fElallElalaEEEElE] ]

Biltlale]a e ]a oo i e |E o |Hr

ClFlalf |al-|"RIFlam|z|xlr]lall s

DI-[FlamzAmFAITAMEEE

ERIFM[FIFFIZFEFEI nERE]R

FlElclEFAREEI W ERET ]

Figure 6-31 : Small ASCII (Table 0)
0123456789ABCDEF 0123456789ABCDEF
0 | [ele[rar|rrh [=[a=]|=||s 0 | |ele{rrm|rirh [=|a=-=|xe
1 e[« TER T T ] 1w | B{LHL LRI (%]
2 IRGEEEHER NS 2 IRE N N A
CEL M EE RN E HHEE 3 |of1|2|31g15|6(7(2(9 ] 1 <l== 7
4 |@|a|B|C|DIE|F|GIH| IT kL MM 0 4 |@|A|B|C|DIEIF(GH|I|.T|K|LIM|M|O
5 |PlQ|R|s|TUfw|kH|x]|¥I2| L={1]7]_ 5 |P|Q[R|S|Tu|w|H[=|¥|2 [~ |7|_
6 |"|alb|c|d|e|f|z|h|i]i|k|1|{m{n|o 6 | |alblc|dle|f|z(h|i]ilk]1]|m(n|o
7 plalr|stufelw|=|ylz| ]3]~ 7 |plale|stulefw)=|ulz] £ 3]
8 |dlalalk|G].|E|S|0] |s]il2lE|2|z 8 [F| | [ |ulClc|ala(m| 2 |3 |d]|~r|A
9 n|nlCl+|2] " lelslalels] (Tlelt 9 |4|¢|B|m|z|=|=| |+ |z == m]|E |
A |&ilzlelel¥)5s2@) 3¢ @] A | E®ICES!HTaBEE |
B [*12[2212[HIT] (2] [ ||| v]L B |RIB|B|A|E 3| n{M[HION
C |a|a|ala|a|AlE|CIEIEIEIE|T| I I|T C |PIC[T v |2 U A ke[ |a
D |p|#|a{a|d|o|dl= @00l |e|s D |als|e|r|alels|zpalkls|n|min|o|n
E |ala|alalalalz|clelelaleli| il E |p|c|T|v|epul4wyle b lelzo)A
F zlf|a]a]old|o)s|v)dlalojg)Ee]y F hlelkltlelsililivhelnEEly
Figure 6-32 : Big ASCII (Table 1) Figure 6-33: Big ASCII (Table 2)
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6-10 Power Control

The RA8816N supports normal and sleep mode for operation. If writes “1” to bit O of register
PWRR, then RA8816N will enter sleep mode. The functions of LCD display and driver will be
stopped. All of the signals of COM and SEG will keep low, Key Strobe signals will keep high, and
I/Os keep the original state. Because the system clock is stopped also, the power consumption is
very low.

The RA8816N provides three ways to wake up the system:

1. Write "0” to bitO of register PWRR.
2.Key-scan to wake up
3.1/0 wake up

In wake up phase, RA8816N will wake up the RC oscillator first then RA8816N is enabled to accept
commands from MPU and LCD driver is waked up also for activity. At the same time, the power
block will recover status before system enter sleep mode. If all internal circuius are used, the
recovery time will take around 250ms.
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6-10-1 Power On Sequence

Turn on power RA8816 (VCC=3.3V)

4

Wait for 5 ms or longer
(Power and Oscillation stabilization time)

4

Set MPU Interface
(If the setting was depended on MPU 1/O)

Hardware Reset

1. RST=0

2. Wait for 5 ms or longer (Reset pulse width)

3. RST=1

4. Wait for 5 ms or longer (Reset stabilization time)

After reset, the register will be defined:
[00h]~[14h]&[17h]=0x00,[15n]&[18h]=0xff.

4

RAB816N Initial - Set LCD Resolution / Font
* [02h] Set LCD resolution / font

4

RAB8816N Initial - Turn on Internal LCD power

1. [11h].DB7(BOFFQ)=1 (Enable internal booster (VOUT))

2. [11h].DB6(EN_R)=1 (Enable reference voltage (Vref) )

3. [11h].DB5(EN_G)=1 (Enable internal Regulator (VO) )

4. [11h].DB4(RPFF)=1 (Enable internal voltage follower (V1~V4) )

4

Wait for 100 ms or longer
(LCD voltage stabilization time)

RAB8816N Initial - Set LCD Specifications
* [12h] Set SYS_CLK / VO multiple / driving current
* [10h] Set LCD bias / contrast

A

Write Data

A

Turn on Display
[01h].DB1(DOFF)=1

Figure 6-34 : Power On Sequence
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6-10-2 Power Off Sequence

Normal Display

A

Turn off Display
[01h].DB1(DOFF)=0

A

Turn off Internal LCD Power
[11h].DB7(BOFF0)=0 (disable internal booster (VOUT))

A

Wait for 150 ms or longer
(to discharge LCD electricity)

A

C Turn off Power (VCC=0V) >

Figure 6-35 : Power Off Sequence
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6-10-3 Sleep / Wake up Sequence

RA8816N

144x65 Character/Graphic LCD Driver

Normal Display

Sleep Mode

y

Y

Turn off Display
[01h].DB1(DOFF)=0

y

Turn off Internal LCD Power
[11h].DB7(BOFF0)=0 (disable internal booster (VOUT))

y

Wake up
1.[01h].DBO(SLP)=0
or 2.Key-scan to wake up

or 3.1/0 wake up

as before sleep.

Y

RAB8816N Initial - Turn on Internal LCD Power
[11h].DB7(BOFF0)=1 (Enable internal booster (VOUT))

Wait for 150 ms or longer
(to discharge LCD electricity)

y

Into Sleep Mode
[01h].DBO(SLP)=1

Y

Wait for 100 ms or longer
(LCD voltage stabilization time)

Y

Turn on Display
[01h].DB1(DOFF)=1

Figure 6-36 : Sleep/Wake up Sequence
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7. Display Functions

7-1 Text Mode

The embedded 256KB Font ROM includes Traditional Chinese or Simplified Chinese or S-JIS
Japanese, and English, Japaness, Europen and Latin (Latin-ext A, Latin-ext B) ASCII. In text
mode, it supports full size (Chinese, English and S-JIS Japanese) or half size (English) font
display. The full size font is consisted of 16x16 bit map and the half size font is consisted of 8x16
or 8x8. Please refer to the following Figure 7-1:

[ 1 [ 1
16x16 Pixel 8x16 Pixel 8x8 Pixel

Figure 7-1: Full Size and Half Size Font

The font display is operated with text mode. Full size font code includes two bytes data therefore
MPU has to send twice that are high byte and low byte. For half size font, only one byte is needed.
So if RA8816N receives one or two codes then the mapped font will be shown on the cursor
position. Based on the maximum supported panel size that is described above, it can display 9x4
full size characters or 18x4 half size characters.

The register MWMR is used to set the font size for display. User can also select the different
display mode such as bold, inverse or normal in this register.

7-2 Graphic Mode

In the graphics mode, the RA8816N fills the bit map data into display memory directly. So if the
MD[1:0] of register MWMR is set "00” (Graphics Mode), then write the data into memory and will
be shown on the screen that cursor points.

Figure 7-2 : Graphics Mode Display

The display RAM size of the RA8816N is 1170 bytes (144*65/8). Each memory bit is mapped to
LCD panel. If the data is “1” then the mapped dot is turn on. Please refer to Figure 7-3.
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Segment
D7 D6 D5 D4 D3 D2 D1 DO 0 1 2 3 4 5 6 7 ..

11J1Jofof11T0 q -

Display Data RAM Display On LCD

Figure 7-3 : Display Data Mapping to the Screen

The RA8816N also provides a clean feature to clear all of the display RAM. If the “MCLR” of
register PWRR is set “1”, then all of contents of Display RAM will be cleared to “0”. In graphics
mode, user can select blinking or inverse through register BLTR. The blinking region is assigned
by the size of Scroll Window.

7-3 Cursor Setting
7-3-1 Cursor Position and Shift

The unit of Segment Address is 8 bit, Commom is 1 bit. For example, if user want to show a
font “§l” on the third position (full-size) of top, then the register X-CUR and Y-CUR have to be
set 04h and 00h. If the second row want to show “Z5” as Figure 7-4, then the X-CUR and
Y-CUR are set 00h and 10h.

Both of text and graphic modes, the cursor position are designated by the same resgister
X-CUR and Y-CUR. If fill data to display RAM or show a Chinese font on screen, the cursor will
auto increases and the boundary is the display window.

00 01 02 03 04 05 ittt et et e e e e OF
(=]
| B3
==
i B

144 (Segment) x 64 (Common)

Figure 7-4 : An Example for Cursor Setting

7-3-2 Cursor Display and Blink

The RA8816N provides cursor on / off and blinking features. These functions are controlled by
register CURCR. The cycle time of blinking depends on the setting of register BLTR. The range
is from 8 to 128 frames.
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7-3-3 Cursor Height

The cursor height is also set by register CURCR. For full size mode the cursor height is
adjustable from 1 to16 pixels, and half size is form 1 to 8 pixels. Please refer to Figure 7-5.

1 Pixel 2 Pixel 3 Pixel 16 Pixel

Figure 7-5: Cursor Height

7-4 Display Window

Normally, the Display Window size is the same as LCD panel. It's set by register SYSR. The
maximum range is 144 (Segment) x 64 (Common). RA8816N provides an extra Common (COM-S)
as the selection of Icon so there are total 144 Icons for using. Before access the COM-S, the
register Y-CUR has to be set 50h, then program the X-CUR to select Icon.

RA8816N provides two positions for the panel layout of COM-S. It's convenient for user to deisgn
the position of Icon for application. Refer to Figure 7-6.

Ilcon
(COM-S)

Common
(COM0~31)

SNR O

Segment(SEG0~127)

Segment(SEG0~127)

Common
(COMO0~31)

Ilcon
(COM-S)

Figure 7-6 : Display Window and Icon
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7-5 Horizontal Scroll

The RA8816N provides horizontal scroll feature. User can assign the range of srolling, scroll unit
and speed. Refer to the following example as Figure 7-7. The scroll unit is set to 2 pixels.

Figure 7-7 : Horizontal Scroll

The RA8816N allows to scroll or shift horizontally (leftward or rightward). User can use the
scrolling buffer to show the funtion. For example, store the data or text on the horizontal scroll
buffer first, then fill the new data / text into the buffer that after the screen shift 16 pixels. User can
repeat these actions and find the screen shifts like caption of advertisement. Figure 7-8 is an
example to show the horizontal shift. The shifted unit is 8 pixels and the gray area is the scroll
buffer that will not be shown on screen.
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Figure 7-8 : Horizontal Shift

7-6 Vertical Scroll

The RA8816N also provides vertical (upward or downward) scroll and shift features that likes
horizontal function. User can use the scrolling buffer to show the funtion. For example, store the
data or text on the vertical scroll buffer first, then fill the new data / text into the buffer that after the
screen shift 16 pixels. The same with horizontal function, user can repeat these actions and find
the screen shifts like caption of advertisement. Please refer to the following example as Figure 7-9.
The vertical scroll unit is set to 2 pixels.

Please refer to application note for the related vertical scroll features.
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Figure 7-9 : Vertical Scroll
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8. Pin Diagram

8-1 COG Pad

RA8816N Y ™
Top View
9900 x 1968 X

Pris PTIs PTIO PTin priz eT P PTI0 P10

Pl 12121818 5 £'2] P2

Figure 8-1 : Pin Diagram

Table 8-1: Bump Size and Pitch

Chip Size 9900um x 1968um
Chip Thickness |482.6um (19mil)

PAD 1~20, PAD 124~142 (COM / SEG Pads) 74pm x 30um
) PAD 143~319 (COM / SEG Pads) 30um x 74pm
Bump Size
PAD 21~27 (NC) 38um x 74um
PAD 28~123 (MCU/PWR Pads) 60um x 84pum
PT1: PAD 21~27 46pm
PT2: PAD 144~159, PAD 160~303, PAD 304~318 50um
PT3: PAD 318~319 50.79um
PT4: PAD 143~144 59.51um
PT5: PAD 1~20, PAD 124~142 60um
PT6: PAD 27~28 55um
PT7: PAD 28~47, PAD 48~67, PAD 68~73, PAD 74~78, PAD 119~123 80um
PT8: PAD 118~119 88.28um
PT9: PAD 95~96, PAD 98~99 88.44um
PT10: PAD 107~108 88.45um
Bump Pitch | "BAD 9~ 100,PAD 101~102, PAD 104107, PAD 108~110, |88.51
) ) ) ) 1Hm

PAD 111~113, PAD 114~115, PAD 116~118
PT12: PAD 83~84,PAD 87~88, PAD 90~91, PAD 93~94, PAD 97~98,

PAD 100~101,PAD 103~104, PAD 110~111, PAD 113~114 88.52um
PT13: PAD 88~89,PAD 96~97, PAD 102~103 88.58um
PT14: PAD 47~48,PAD 159~160, PAD 303~304 90pm
PT15: PAD 79~80 95.76um
PT16: PAD 67~68 130um
PT17: PAD 73~74 150um
PT18: PAD 78~79 220pm
PT19: PAD 80~81 257.89um
PT20: PAD 115~116 265.61um

Bump Height |15+ 3um
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B; B;; A A;;B ;B Unit: um
Symbol | Size/Coordinate

C1ia Al A 20

B B I
N P1 (-4657.46, -966.03)
P2 (4590.82, -966.03)

Cc Cc

Figure 8-2 : Fixed Point Dimension
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8-2 Pad X/Y Coordinate

PAD PAD Name X Y PAD PAD Name X Y

1 DUMYO -4883.61 471.47 33 VOUT -3778.61 -917.78
2 COM49 -4883.61 411.47 34 C3P -3698.61 -917.78
3 COM48 -4883.61 351.47 35 C3P -3618.61 -917.78
4 COMm47 -4883.61 291.47 36 C2M -3538.61 -917.78
5 COM46 -4883.61 231.47 37 C2M -3458.61 -917.78
6 COM45 -4883.61 171.47 38 C2P -3378.61 -917.78
7 COM44 -4883.61 111.47 39 C2pP -3298.61 -917.78
8 COM43 -4883.61 51.47 40 C1M -3218.61 -917.78
9 COM42 -4883.61 -8.53 41 C1M -3138.61 -917.78
10 COM41 -4883.61 -68.53 42 C1P -3058.61 -917.78
1 COM40 -4883.61 -128.53 43 C1P -2978.61 -917.78
12 COM39 -4883.61 -188.53 44 VO -2898.61 -917.78
13 COM38 -4883.61 -248.53 45 VO -2818.61 -917.78
14 COM37 -4883.61 -308.53 46 VO -2738.61 -917.78
15 COM36 -4883.61 -368.53 47 VO -2658.61 -917.78
16 COM35 -4883.61 -428.53 48 V1 -2568.61 -917.78
17 COM34 -4883.61 -488.53 49 V1 -2488.61 -917.78
18 COM33 -4883.61 -548.53 50 V1 -2408.61 -917.78
19 COM32 -4883.61 -608.53 51 V1 -2328.61 -917.78
20 DUMY1 -4883.61 -668.53 52 V2 -2248.61 -917.78
21 TP6 -4520.61 -922.78 53 V2 -2168.61 -917.78
22 TP5 -4474.61 -922.78 54 V2 -2088.61 -917.78
23 TP4 -4428.61 -922.78 55 \ -2008.61 -917.78
24 TP3 -4382.61 -922.78 56 V3 -1928.61 -917.78
25 TP2 -4336.61 -922.78 57 V3 -1848.61 -917.78
26 TP1 -4290.61 -922.78 58 V3 -1768.61 -917.78
27 TPO -4244.61 -922.78 59 V3 -1688.61 -917.78
28 VOUT -4178.61 -917.78 60 V4 -1608.61 -917.78
29 VOUT -4098.61 -917.78 61 V4 -1528.61 -917.78
30 VOUT -4018.61 -917.78 62 V4 -1448.61 -917.78
31 VOUT -3938.61 -917.78 63 V4 -1368.61 -917.78
32 VOUT -3858.61 -917.78 64 VREF -1288.61 -917.78
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PAD PAD Name X Y PAD PAD Name X Y
65 VREF -1208.61 -917.78 97 EXT_CLK 1941.31 -917.78
66 VR -1128.61 -917.78 98 CLK_SEL 2029.83 -917.78
67 VR -1048.61 -917.78 99 KOUT3 2118.27 -917.78
68 GND -918.61 -917.78 100 KOUT2 2206.78 -917.78
69 GND -838.61 -917.78 101 KOUT1 2295.3 -917.78
70 GND -758.61 -917.78 102 KOUTO 2383.81 -917.78
71 GND -678.61 -917.78 103 KIN4 2472.39 -917.78
72 GNDP -598.61 -917.78 104 KIN3 2560.91 -917.78
73 GNDP -518.61 -917.78 105 KIN2 2649.42 -917.78
74 VDDP -368.61 -917.78 106 KIN1 2737.93 -917.78
75 VDDP -288.61 -917.78 107 KINO 2826.44 -917.78
76 VDD -208.61 -917.78 108 107 2914.89 -917.78
77 VDD -128.61 -917.78 109 106 3003.4 -917.78
78 VDD -48.61 -917.78 110 105 3091.91 -917.78
79 GND 171.39 -917.78 111 104 3180.43 -917.78
80 VDD 267.15 -917.78 112 103 3268.94 -917.78
81 DB7 525.04 -917.78 113 102 3357.45 -917.78
82 DB6 613.55 -917.78 114 101 3445.97 -917.78
83 DB5 702.06 -917.78 115 100 3534.48 -917.78
84 DB4 790.58 -917.78 116 RST 3800.09 -917.78
85 DB3 879.09 -917.78 117 TEST2 3888.6 -917.78
86 DB2 967.6 -917.78 118 TEST1 3977.11 -917.78
87 DB1 1056.11 -917.78 119 TESTO 4065.39 -917.78
88 DBO 1144.63 -917.78 120 GND 4145.39 -917.78
89 RD 1233.21 -917.78 121 GND 4225.39 -917.78
90 WR 1321.72 -917.78 122 VDD 4305.39 -917.78
91 D/C 1410.24 -917.78 123 VDD 4385.39 -917.78
92 CS 1498.75 -917.78 124 DUMY2 4883.61 -657.03
93 C86 1587.26 -917.78 125 COMS_B 4883.61 -597.03
94 BIT4 1675.78 -917.78 126 COMO 4883.61 -537.03
95 P/S 1764.29 -917.78 127 COM1 4883.61 -477.03
96 INT 1852.73 -917.78 128 COM2 4883.61 -417.03
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PAD PAD Name X Y PAD PAD Name X Y
129 COM3 4883.61 -357.03 161 SEG1 3495.64 917.78
130 COM4 4883.61 -297.03 162 SEG2 3445.64 917.78
131 COM5 4883.61 -237.03 163 SEG3 3395.64 917.78
132 COM6 4883.61 -177.03 164 SEG4 3345.64 917.78
133 Com7 4883.61 -117.03 165 SEG5 3295.64 917.78
134 COM8 4883.61 -57.03 166 SEG6 3245.64 917.78
135 COM9 4883.61 2.97 167 SEG7 3195.64 917.78
136 COM10 4883.61 62.97 168 SEGS8 3145.64 917.78
137 COMM 4883.61 122.97 169 SEG9 3095.64 917.78
138 COM12 4883.61 182.97 170 SEG10 3045.64 917.78
139 COM13 4883.61 242 .97 171 SEGM 2995.64 917.78
140 COM14 4883.61 302.97 172 SEG12 2945.64 917.78
141 COM15 4883.61 362.97 173 SEG13 2895.64 917.78
142 DUMY3 4883.61 422.97 174 SEG14 2845.64 917.78
143 DUMY4 444515 917.78 175 SEG15 2795.64 917.78
144 COM16 4385.64 917.78 176 SEG16 2745.64 917.78
145 Ccom17 4335.64 917.78 177 SEG17 2695.64 917.78
146 CcOomM18 4285.64 917.78 178 SEG18 2645.64 917.78
147 COM19 4235.64 917.78 179 SEG19 2595.64 917.78
148 COM20 4185.64 917.78 180 SEG20 2545.64 917.78
149 COM21 4135.64 917.78 181 SEG21 2495.64 917.78
150 COM22 4085.64 917.78 182 SEG22 2445.64 917.78
151 COM23 4035.64 917.78 183 SEG23 2395.64 917.78
152 COM24 3985.64 917.78 184 SEG24 2345.64 917.78
153 COM25 3935.64 917.78 185 SEG25 2295.64 917.78
154 COM26 3885.64 917.78 186 SEG26 2245.64 917.78
155 COM27 3835.64 917.78 187 SEG27 2195.64 917.78
156 COM28 3785.64 917.78 188 SEG28 2145.64 917.78
157 COM29 3735.64 917.78 189 SEG29 2095.64 917.78
158 COM30 3685.64 917.78 190 SEG30 2045.64 917.78
159 COM31 3635.64 917.78 191 SEG31 1995.64 917.78
160 SEGO 3545.64 917.78 192 SEG32 1945.64 917.78
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PAD PAD Name X Y PAD PAD Name X Y
193 SEG33 1895.64 917.78 225 SEG65 295.64 917.78
194 SEG34 1845.64 917.78 226 SEG66 245.64 917.78
195 SEG35 1795.64 917.78 227 SEG67 195.64 917.78
196 SEG36 1745.64 917.78 228 SEG68 145.64 917.78
197 SEG37 1695.64 917.78 229 SEG69 95.64 917.78
198 SEG38 1645.64 917.78 230 SEG70 45.64 917.78
199 SEG39 1595.64 917.78 231 SEG71 -4.36 917.78
200 SEG40 1545.64 917.78 232 SEG72 -54.36 917.78
201 SEG41 1495.64 917.78 233 SEG73 -104.36 917.78
202 SEG42 1445.64 917.78 234 SEG74 -154.36 917.78
203 SEG43 1395.64 917.78 235 SEG75 -204.36 917.78
204 SEG44 1345.64 917.78 236 SEG76 -254.36 917.78
205 SEG45 1295.64 917.78 237 SEGT77 -304.36 917.78
206 SEG46 1245.64 917.78 238 SEG78 -354.36 917.78
207 SEG47 1195.64 917.78 239 SEG79 -404.36 917.78
208 SEG48 1145.64 917.78 240 SEG80 -454.36 917.78
209 SEG49 1095.64 917.78 241 SEG81 -504.36 917.78
210 SEG50 1045.64 917.78 242 SEG82 -554.36 917.78
211 SEG51 995.64 917.78 243 SEG83 -604.36 917.78
212 SEG52 945.64 917.78 244 SEG84 -654.36 917.78
213 SEG53 895.64 917.78 245 SEG85 -704.36 917.78
214 SEG54 845.64 917.78 246 SEG86 -754.36 917.78
215 SEG55 795.64 917.78 247 SEG87 -804.36 917.78
216 SEG56 745.64 917.78 248 SEG88 -854.36 917.78
217 SEG57 695.64 917.78 249 SEG89 -904.36 917.78
218 SEG58 645.64 917.78 250 SEG90 -954.36 917.78
219 SEG59 595.64 917.78 251 SEG91 -1004.36 917.78
220 SEG60 545.64 917.78 252 SEG92 -1054.36 917.78
221 SEG61 495.64 917.78 253 SEG93 -1104.36 917.78
222 SEG62 445 .64 917.78 254 SEG9%4 -1154.36 917.78
223 SEG63 395.64 917.78 255 SEG95 -1204.36 917.78
224 SEG64 345.64 917.78 256 SEG96 -1254.36 917.78
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PAD PAD Name X Y PAD PAD Name X Y
257 SEG97 -1304.36 917.78 289 SEG129 -2904.36 917.78
258 SEG98 -1354.36 917.78 290 SEG130 -2954.36 917.78
259 SEG99 -1404.36 917.78 291 SEG131 -3004.36 917.78
260 SEG100 -1454.36 917.78 292 SEG132 -3054.36 917.78
261 SEG101 -1504.36 917.78 293 SEG133 -3104.36 917.78
262 SEG102 -1554.36 917.78 294 SEG134 -3154.36 917.78
263 SEG103 -1604.36 917.78 295 SEG135 -3204.36 917.78
264 SEG104 -1654.36 917.78 296 SEG136 -3254.36 917.78
265 SEG105 -1704.36 917.78 297 SEG137 -3304.36 917.78
266 SEG106 -1754.36 917.78 298 SEG138 -3354.36 917.78
267 SEG107 -1804.36 917.78 299 SEG139 -3404.36 917.78
268 SEG108 -1854.36 917.78 300 SEG140 -3454.36 917.78
269 SEG109 -1904.36 917.78 301 SEG141 -3504.36 917.78
270 SEG110 -1954.36 917.78 302 SEG142 -3554.36 917.78
271 SEG111 -2004.36 917.78 303 SEG143 -3604.36 917.78
272 SEG112 -2054.36 917.78 304 COMS_A -3694.36 917.78
273 SEG113 -2104.36 917.78 305 COMG63 -3744.36 917.78
274 SEG114 -2154.36 917.78 306 COM62 -3794.36 917.78
275 SEG115 -2204.36 917.78 307 COM®61 -3844.36 917.78
276 SEG116 -2254.36 917.78 308 COMG60 -3894.36 917.78
277 SEG117 -2304.36 917.78 309 COM59 -3944.36 917.78
278 SEG118 -2354.36 917.78 310 COM58 -3994.36 917.78
279 SEG119 -2404.36 917.78 311 COM57 -4044.36 917.78
280 SEG120 -2454.36 917.78 312 COM56 -4094.36 917.78
281 SEG121 -2504.36 917.78 313 COM55 -4144.36 917.78
282 SEG122 -2554.36 917.78 314 COMb54 -4194.36 917.78
283 SEG123 -2604.36 917.78 315 COM53 -4244.36 917.78
284 SEG124 -2654.36 917.78 316 COM52 -4294.36 917.78
285 SEG125 -2704.36 917.78 317 COM51 -4344.36 917.78
286 SEG126 -2754.36 917.78 318 COM50 -4394.36 917.78
287 SEG127 -2804.36 917.78 319 DUMY5 -4445.15 917.78
288 SEG128 -2854.36 917.78
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9. Electrical Characteristic

9-1 Absolute Maximum Ratings

Table 9-1
Parameter Symbol Rating Unit
Supply Voltage Range Vb -0.3t0 4.0 V
Input Voltage Range Vin -0.3t07.0 \Y,
External VOUT Voltage Range VOUT -0.3to 14 \%
Operation Temperature Range Torr -40 to 85 °C
Storage Temperature Range Tst -551t0 125 °C

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage
to this device. These are stress ratings only. Functional operation of this device under these or
any other conditions above those indicated in the operational sections of this specification is not
implied or intended. Exposure to the absolute maximum rating conditions for extended periods
may affect device reliability.

9-2 DC Characteristic

Table 9-2
Parameter Symbol Min. Typ. Max. Unit Condition
Operating Voltage Vb 2.7 3.3 3.6 \%
VOUT Voltage VOUT 6 -- 13.2 V
Input High Voltage Vi 0.8XVpp - Vob V
Input Low Voltage Vi 0 -- 0.2XVpp V
Output High Voltage Vonu 0.8XVpp -- Vbp \
Output Low Voltage VoL 0 -- 0.2XVpp \%
Built-in Reference Voltage| Virer 2.08 2.1 212 \ *1
Input Leakage Current I -1 -- +1 MA VIN = Vgs~VDD
Oscillator Frequency FoL 80 100 120 KHz
Current Consumption S - 0.80 1 mA *2
Sleep Mode Current Isip -- 0.2 3 MA
LCD Driver ON Ron1 - 0.9 1.3 KQ *3
Resistance Ron -- 1.1 1.7 KQ |[*4

1. Vpp = 3.3V, CT[5:0] = 1Fh, test by C/P tester.

2. Vpp = 3.3V, built-in power supply on, VOUT = 4x Vpp, VO = 10.5V, display off, display data = checker and
no access, Tp = 25C.

3. Ta=25T, Vo=11V, AV=0.1V.

4.Ta=25T, Vo=8V, AV=0.1V.
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9-3 Timing Characteristic

9-3-1 Parallel Interface

< tcsws
RS, CS /
4— tcves »
RIW J
tace trRwHs:
twene i —Piet > < >
EN
tDSS—»; <« ¢ toHe
DB[7:0]
(Write) :
< tors
DB[7:0] »
(Read)
tose P

Figure 9-1 : 6800 MPU Timing

6800 MPU Interface

Table 9-3
. . Rating -
Item Signal | Symbol Condition Nin. Max. Unit

Address Setup Time RS, CS| tcswe 0 -
Read/Write Setup Time RIW twene 10 --
Read/Write Hold Time trwHe 10 --
Enable Access Time tace 90 --
EN Command Cycle 200 --

Access Cycle Time teves y ns
Data Cycle 400 --
Write Data Setup Time tose 10 --
Write Data Hold Time t 10 -

: DB[7:0] ———

Read Data Access Time tose 30 50
Read Data Hold Time tors 10 -

*1. The input signals rising time (tr) and falling time (tz) are specified at 25ns or less.
*2. All timing is specified using 20% and 80% VDD as the reference.
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<« tcsws
D/C, CS
< teves >
o « tacs =:tcsma >
RD, WR T\
toss ! — g<t_DH8
DB[7:0] -
(Write)
< toss > 4_» tons
DB[7:0]
(Read)

Figure 9-2 : 8080 MPU Timing

8080 MPU Interface

Table 9-4
. - Rating .
Item Signal |Symbol Condition Vi Max Unit
Address Setup Time — | tesws 10 --
. RS, CS
Address Hold Time tess 10 --
Read/Write Access Time tacs 90 --
RD.WR Command Cycle 200 -
Access Cycle Time RD, WR teves y
Data Cycle 400 -- ns
Write Data Setup Time toss 10 --
Write Data Hold Time tons 10 --
, DBJ[7:0]
Read Data Setup Time toss 30 50
Read Data Setup Time toHs 10 --

*1. The input signals rising time (tg) and falling time (t¢) are specified at 25ns or less.
*2. All timing is specified using 20% and 80% VDD as the reference.
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9-3-2 Serial Interface

teves

< »itcsH3

> tcHH3

SDA R

toss <> @ toH3

toas < > tos | RegisterNo. | RWDATA.
| || |
Figure 9-3 : 3-Wire Timing
3-Wire Serial Interface
Table 9-5
] o Rating ]
Item Signhal | Symbol Condition Unit
Min. Max.
Access Time toyes 3.6 - V&
CS Setup Time cs teshs 20 -
CS Hold Time tonms 500 -
Clock Low Pulse Width tekLs 100 --
SCK ns
Clock High Pulse Width tekhs 100 --
Data Setup Time SDA tbs3 20 --
Data Hold Time toHs 10 -

*1. The input signals (@, SDA, SCK) rising time (tr) and falling time (t¢) are specified at 25ns or less.
*2. All timing is specified using 20% and 80% VDD as the reference.
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- i« tcvcan >‘_
CSs 1
< » {csHa < > {cHH4
RS 0 Don’t Care
SDA R R7 R6 wovoeeeeeeeresn, NI G DoX
tpsa <-> 4> {DHa

ol le > je

AN\ S AN

tckia > ie—>ickHa

Figure 9-4 : 4-Wire (A-Type) Timing

4-Wire (A-Type) Serial Interface

Table 9-6
. . Rating ]
Item Signhal | Symbol Condition Unit
Min. Max.
Access Time tovean 3.4 - us
CS Setup Time cS tesha 20 -
& Hold Time tcHHa 500 -
Clock Low Pulse Width tckLa 100 --
SCK ns
Clock High Pulse Width tekna 100 --
Data Setup Time 1! 20 --
i SDA, RS |——
Data Hold Time toHa 10 --

*1. The input signals (@, RS, SDA, SCK) rising and falling time (ir / tr) are specified at 25ns or less.
*2. All timing is specified using 20% and 80% VDD as the reference.
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e tevess o
cs { /

tcsHs [« > tcHHa @
SDI RW X RS©0) X RT R6 oooooooooooo R0 X WD7WD6 .............. wpo X
tbss @ i€»i tDHa
Sbo Don't Care RD7 RD6 ... rDo X
tosse > *— {oHsB
te o) le »] jelr
SCK : / WN SN\ AN
fora™> s>l Register No. Y RWDATA.
Figure 9-5 : 4-Wire (B Type) Timing
4-Wire (B-Type) Serial Interface
Table 9-7
] o Rating ]
Item Signhal | Symbol Condition Unit
Min. Max.
Access Time teveas 3.6 -- us
CS Setup Time cs tosha 20 -
CS Hold Time toHHa 500 -
Clock Low Pulse Width tekLa 100 --
SCK
Clock High Pulse Width tekha 100 - ns
Data Write Setup Time SDI tbsa 20 --
Data Write Hold Time toHa 10 -
Data Read Setup.Time SDO tosas 20 -
Data Read Hold Time tonas 10 --

*1. The input signals (@, SDI, SDO, SCK) rising and falling time (tr / t¢) are specified at 25ns or less.

*2. All timing is specified using 20% and 80% VDD as the reference.
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9-3-3 Reset Interface

> trsT
RST
Internal
State X During Reset Reset Complete
< trRSTH >
Figure 9-6 : Reset Timing
Table 9-8
: . Rating -
Item Signal| Symbol Condition Vi Max. Unit
Reset Pulse Width RST trsT 5 -- ms
Fc .= 100KHz
Reset Complete Hold Time | RST trsTH (Internal RC 5 - ms
Oscillator)
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Appendix A. COG Technical Parameter

A-1 COG Application

A-1-1 Basic Connection of Serial I/F

144x65

/I:Icoe

RA8816N

e

Figure A-1: COG Module

RA8816N Y[
Top View

9900 x 1968

Logo

ggss 2ges goce 88 l2lg'gle 8 £'2l
44 55 S¢S

Figure A- 2 : Example (A) of Basic Connection of Serial (3-Wires) I/F

The RA8816N provides many interfaces for MPU that including parallel, 3-wire serial, 4-wire
serial, and some useful 1/O interface like GPIO and Key-scan. Therefore there are many
options for user to connect COG die to FPC. Figure A-1 is an example of COG module and
Figure A- 2 is RA8816N COG die that connects to FPC for basic 3-wire interface. Please note
that the unused parallel signals of MPU have to connect to VDD.
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A-1-2 Basic Connection of Parallel I/F

RA8816N YI
Top View

0,0
9900 x 1968 ©07 X

[ [ T]] glllll l::!! Ll llllllllllll‘“‘liillll““‘“llllllll IIIIIIILL

lelglIzg el P2

>>>>>>

g22s
55 S5

Figure A- 3 : Example (A) of Basic Connection of Parallel I/F

Figure A- 3 is an example for RA8816N COG die that connects to FPC for basic parallel
interface.

A-1-3 Other Application for FPC

Figure A- 4 is another example that uses 3-wires MPU I/F, 3-times VDD, 2 1/O signals and
2x2 Key-scan. In this case, the FPC only uses 23 pins. Some setting pins are connected to

VDD or GND through ITO route, like C86, BIT4, P/S, CLK_SEL and EXT_CLK. The pad
number 75, 76, 120 ~ 123 are VDD or GND used by these setting pins and need not to be
connected to FPC. The unused parallel signals of MPU and KIN have to be tied to VDD.

The RA8816N also provides two common outputs for Icon that makes panel layout easier to
meet their application.
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RA8816N Y‘[
Top View
X

9900 x 1968

lllllllllllllllllll SNNNNNENEE ENEEEER lllll L1 lllllllllllllllllllllllllllllllllll INEEEDEE=S
EEEE] BBE0E38 F]

P1 P2

T % 7

Figure A-4: Example of COG Module

The Figure A- 5 is an example for 144x65 LCD panel.

COMO 144 X 65(With Icon)

coma1 coma2

Figure A-5: The Connection of RA8816N with LCD Panel (144x65)
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144 X 32
CoMmo

COM16

: RA8816N
como_: (Back View) comas

Figure A- 6 : The Connection of RA8816N with LCD Panel (144x32)

Figure A- 6 is an example of connection that uses 144x32 panel. In this case, it supports two
rows for full size (16x16) or four rows for half-size (8x8) fonts. Please refer to Table 5-3 for the
Common signals connection

A-2 ITO
Table A-1: ITO Resistance of COG
PAD Name ITO(Ohm) PAD Name ITO(Ohm) PAD Name ITO(Ohm)

VDD, VDDP 100 C1M 100 BIT4 600
GND, GNDP 100 C2P 100 P/S 600
VREF 150 C2M 100 CLK_SEL 600
VOUT 100 C3P 100 EXT_CLK 600
VR 150 DB[7:0] 600 KST[3:0] 600
V4 100 RD , EN 600 KIN[4:0] 600
V3 100 m, R/W 600 10[7:0] 600
V2 100 D/C ,RS 600 RST 600
VA1 100 cS 600 TEST[2:0] 600

VO 100 INT 600

C1P 100 C86 600
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Chip PAD

ITO Layout

—_—

FPC PAD

Figure A- 7 : ITO Layout Example - VOUT

The RA8816N power signals (such as VDD, GND, VOUT, V[4:0], C[1:3]P, C[1:2]M) have to be kept
smaller ITO resistance (less than 100Q is better). So the width of ITO layout must be kept as wide
as possible to reduce the wire resistance. Figure A- 7 is an example for VOUT layout of panel.
Because the RA8816N provides six pads for VOUT, user has to connect these pads to FPC with a
wide wire. In this case, the VOUT is three times of VDD, so the C3P have to be connected to VOUT.

Chip Pad

ITO Layout SS555555222¢2%

T
> > >

FPC Pad

Figure A- 8 : ITO Layout Example

Figure A- 8 is a layout example of RA8816N to FPC on COG module. The RA8816N provides
several VDD / GND pads, user also has to connect these pads to FPC with a wide wire.

The distance of FPC and VDD / GND of RA8816N should be as close as possible. For FPC design,
layout of power signals needs to be kept as wide as possible also to reduce resistance. It is better if
VDD / GND wire width is double than other signals.

On the other hand, for panel with 128x64 resolution, use 4x VDD and Vop less than 9.5V is better.

RAIO TECHNOLOGY INC. 68/152 www.raio.com.tw



RA8816N

144x65 Character/Graphic LCD Driver

ERH T | UR X D[R] o
B VN M RERE X w YK
A R[H NP HE &R H
O = [N FH KK
RN ENE RN A IS ENES
< | <|Z2|K|H|K|KE|FBDOK
S E RN SRR ESE S
oo | <[> | H|D IR H | K R[*X
= U HDIN| KRR |E[X
I I N ENES E N RS
| R X H O R = XX
< (RN =[H R R K| ¥
o U X [IK|E[IT|K =K
L RIL D E [ R HK W
—IN|HERHEZRKL|E
o | | US| | E[RIHIKI[B
Jls|vnjo|~|<|m|lo AR
= (e * P
M N R -1 1 S S D AN
@) ~ I~ =B s e | —
o Y Lo [Ua| I [—=]=
i [7] e |88
<< IEEINEIE RN EIRN
=) L T (S EAIRBN
0 LD L e [ v
o~ — | TP O [ IhN]?
o Al (A A A
v ‘[F‘A VIiD|—
~ -t~ @ [[S]Cl<
™ ~ AL O] [+] o
N ..IJ\/IJN_._.:@
— .,II/\{§C/OX\/g
< vvv?.vm®_<o+
= ol |g|MOIAIRA |

Appendix B. BIG-5 Font Code Table

RAIO

Version 1.3

N
Sas

7L

-
7INAIN

fir[ (||

=1
=

www.raio.com.tw

Ll = e Sl i R

B {5A[FR |20 RET HB bR B AR R AR L IE
C |BH R PR TPEPE | E YR B H |4

D | e H | HR | | f2 | B PP R A

| {9 (k) 2 | ) 0 s L L £ 2

(4=

N

F |z

4 |t B e = PP AR e B RS

5 LD FE S [ A& e e P e B A R
6 || T HFF | I e A H [ a | E T

7 | = Y 55 A SR | B [ [ T A A 2
4 [FEIF KGRI 0 A 25 | | B e 5 5

o I Ll o = L e e | S )
6 | |5 BEPT B % [R5 = 4| i it

E | ZR| 257 B L AL E IR 22 5 e K P R
T 408 | [ 3 5F | | 2 57 AR U M IR R

F ORI ORI [ (PR | B2 e AR e | ?
A |7 [t T R R R L B M 7 B
B [ 1| B 7 RN AR A R|BE PR A T T
C P& PSRRI 22 L S| TR [ [T
D PRI 5 |ifn | E 2 A B AL EE | B |2 &

AS|10|1]2|3|4|5/6|7|8|9|A|B|C|DIE|F
A610|1(2]|3(4|5(6|7|8|9|A|B|CD|E|F

E 4 B |65 5 i {7 AR |75 | &

A

69/152

LA

D B|C|D|E|F|G|H|I|J|K|LMIN|O|P|Q

E |R|S|T|U|IVIW|X|Y|Z|a|b|c|d|el|f|g

S

|7k L R

| AN N0

B|1{2|3[4|5(6]|7(8|9|I|I|II|IV|V|VIVI

O|IL|P|Z|T|T|O|X|¥|Q|a|B|y |0

6 || n|O@|t|r|A|ulv|Elolr|plo|T|v
7 lo|xld|lwl9|%NTs|&F|H (KT ]?
A2 [UIK|TI®| 4| PO TP|5 LY |TE T

Ny
B [\[4|X|Z |5k |LL|—[A|U] e

—_
—

—

i

4 I\[/I\|S$[¥T|¢|£|%|@[C|'FI$ % |@ |mil

5 |mmjcm|km(KM|ni|mg|kg|cc

5N

6

4 \wix|y|z|AIBIT|AE|ZH|O|T |K|AM

A310|1(2|3(4|5|6|7|8|9|A|B|C|D|E|F

F|hii|j|lk|lm|n|o|p|qg|r|s|t|ulVv]|?

A210|1(2(3|4]|5/6|7|8|9|A|B|C|D|E|F

C (VIMIX| X | [ [HT{I]> &8 [

A7 K

RAIO TECHNOLOGY INC.



(]

pas
=&

e

RA8816N

144x65 Character/Graphic LCD Driver

o Lo ] ot e s et e e R N
S FE[FAFT[FR S A AT D7 R 5 32 R 5 A
0 5 A A o o O D D I e D A e
T SR R E R A AR PRI |?
A7 TR PP P 5 I & | A PR R AL
B B [ BB FA WL Z P | & B | B R B
(O e e i i e e A S i e s i L

O R N S e N A T = e B o et

I |33 | A0 B 0 | % sz = ) 2 P P L P2

AA|O[1(2]|3(4]5|6|7|8]|9|A|B|C|D|E|F

D | st PR 53 8 13 3 A R 5 | 2 o [

FRAL]?

|5 e R

,
=

»—‘7,[:

EN

e
Jt

7

P ER PR P RHE R

e e e Y = P e N < e

1

ZIN

A |7 FERER SRR BT [ |5 A 4 [0 [ A D ek

B | WH AT | i | 2 2
C |2 |I57| | 22 2 [ RIR 5 e JEE | PRV |57 26 FE | T

E [ HE R AR T R T S s

S [P Eanl | S0 B 35 fh | B O o e | 5 A

T RIS 5 5 5 P e R 5 A 2

4 |VE|IR|(E [ |5 fh | £k 52 e | R S a2 A

A7|0(1(2]|3|4[5|6|7|8|9|A|B|C|D|E|F

|2 fde| 54| B R |2 A A A e B A

6 |'R|"E

fo | OK | M| &5 | o | N5 | M) ) | 5O ) o
Sl ENES S RS Eia
I E T EA
O ¥ |E & E| & E o
S E R I R T R
< | 0K B | | | | | S | | O 4
S SNENEE S
AEEEEEREIEEIRI
o IR | = | ) | ) | 8] ) 3R
o | fib | @ | R | AR S| | | | e | 4K
v | 1] &R BT K A | SS9 08| AN
~ | | | 5F | KO BY ) B SRR B0 | EE
o | i | &R KR K E | E |59 E
o BB e | & X e | S
— |50 R E | 6 0 &) s
S E R P E= E&ZE
ﬁ4567AB =) I,
B KN H & [ HH IR B R F|
B KRS W HEEE
= ESES R =S R EN =
O AR F{r| oY K| & K| | X
R ENEIRE R R ES R E
< | RIXE S REK EE&
N ENENES R I ESEESE IS
o RN IN|EKEHERE
o | 2 RENT) M| =R &40
O | RS K )| | | K| 58
v | % KR RE (0| 5| s | ] ] 8
i hd B E=IR N RN BN N R s
oo | 1| X AR IR B | 5 | K| Ik | &8
S EN RN RIS
AR [H XX [ R[E
SRR NEEEES
R<|w|o|~|dmo|a|m|

RAIO

Version 1.3

www.raio.com.tw

RDERK A P

2R 7 SR AR i A A ]

IS

Al [EPEPRME P!

El

&5 A | | | | [ AR B B [

=

B

<

R
o B N R e e e e R e

| SR A i Rl S (M ES e el

4 \BR |15 | P& | P P S e s B k2

5 |2 |WE| I | i A4 i
O T i e s R R P G S

T || E 5 b 5 2R P R Pt R B T 5 2
C [HHi R B [F2 (B IR & P R R g S K

B | R PS5 B Aol 5 X R | 2 P P PR AR B

AC|0[1(2|3(4]5|6|7|8]|9|A|B|C|D|E|F

D |73

70/152

a1 | || ?

e

B

H.

=

E

—
ZIN

T [ || 2 2 2k s o AL A 5 A e o

7T

a1 e A e e o R B I e S B

5 |12 e i o o s b e e

6
D |55 /R TR AL e R B R [ R A

E RGP il 7 oo [ o P e e e e 4

|0 i L U el g e 1 e A A

B |5 | | P A 22 T 3 [ o 1 5 2

A9|0(1(2|3(4(5]|6|7|8[9]|A|B|CDIE|F

T RNk P 2

RAIO TECHNOLOGY INC.



RAIO RABB16N

Version 1.3 144x65 Character/Graphic LCD Driver
AD|0[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F BO|O[1(2]|3]4(5|6|7|8|9|A|B|C|D|EF
4 || 52 v (I B 5 | PR 5 | | | P i e L A4 |2 oo} ] | | e e A (O 2 2 o [ R R
S B S B AT | ]| PR e | e 5 [FTET AL RlENEEFIEZET|E) = 5415 =
6 || |5t 6] 25 /A 4| o | FE L T TR [T 222 feh 6 |55 (BT |H0] [T || 2K o [ A Ak 25 A |2
(0 G RN st A e Ay ikl st i pi 7 [ER|5| 20| BC BY|ET | 3| B DA e P | ?
A | [R5\ B A Al 4 T 2B 5| PR | P A |7 PRSP L B2 1) 5 3 | 1 | | R | 1
B (|| | 2 HE = | 2 R R & & | & PR =5 | B 15|15 |11 | P 5 22 e R R B ) i 5%
C ({1 | P {2 5 = | 5 o 0 1 e R D C |52 |fi| 72| B2 S BT 1 60 %5 | 50 B ) o e B
D || (EL| (5| (1)) fief D 2| 2 5 5 i R | 5 D |Uz| > | |5 |1 i P | 55 o 5 | g
B (5|2 || 51 ] o] T 51 | T o P B2 g B0 | e 5 e P 2
F |35 |15 |5 |5 [ | | | R O [P P A ? I |35 B9 R | 8 e 5 3 2 2 s A2
AE|0[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F BL|O[1(2]|3]4|5|6|7|8|9|A|B|C|D|EF
4 || R V1 o ] 1 2 B | R | 22 4 VA5 2 e e B = L | | B B
5 [EE| 8| A58 1 i e 0 A 5 | e e =2 5 || e | P s s 2 | | U e e R
6 || R|E =K | BR[| 5 | e Fr 1|k |l |l 5% 6 | 7 |1 e % i e e R o | R R 5
|l | B R R 52 | e | 575 [ 5 R | T [BE[TRE| R Bl 7 s | 5 K A o B 2
S I R R R s e s e R e i i 2 A7 15| RG] 1 e R R 12 R R
B |5 {25 52 |5 (8 [ i PR (FE A 2 (e (B 53 45 B |77 | 722 P 1R 2 [ e S o e AT
C [P [F 5 1 S R e 55 R g 5 2| S T C [ i 12| 5+ | R 0 5 | ) TR R 2
D |52 25 || % | U 2 2 2 R R e s 0 e B D |20 sz B S R B s ol e e 7
E |57 5[5k | SR el | SFE 18 BR[| R B 1| | g s | | S| % s 8 o R R
F [R&| R A& BRSPS = &8 I 68 o 5 A T i R B e e ok e ?
AF|0[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F B2|0[1(2]|3]4(5|6|7|8|9|A|B|C|D|EF
4 VELB| 1R [  R RR R VR R P e A e 4 |2 B\ GUE R 2 7 PR 3R [ [ S 2 Lk
5 [BU| 5|22\ PR E IR | 22 DI B B B P 5 EERU Tl |JAA 4 DI el A 22 R 2 e
6 {14 | e B i e 7 i e O e e e e i e e
T e o o I L R o R o e 2 T [ I5 | Jek IE [R5 3 B PR oK [ B A 5 |
A | |RE b [ RE IR (| s 75 ]| 2 L e R A |7 (|7 | R S 3 T R e R P |
S i e BN N A A e R S B (5| 2|k I HEE |2 o o 1 2 25 R =
C 22| |4 |4t | 4Lt | A R [ [ o5 | s el 45 C |57 K| 6 |56 ||| & e [h R he &k 4 e B,
D {23 (R [ FOR DK P i e 22 IR I s D |G |40 0 A 2 G| 2R 5 |l e s 2 P2 |32 <
E (S5 E |15 | 5| 5| 3[BT R R % B9 e | KRG O 5 | e | e e | e 2 e s R s 7
5| P | BT 2 e [ s 8 R R )? F |52 |55 5 36 |5 5 5 B P S T s e Bk 31 ?

RAIO TECHNOLOGY INC. 71/152 www.raio.com.tw



RAIO RABB16N

Version 1.3 144x65 Character/Graphic LCD Driver
B3|0(1|2|3[4|5|6|7|8|9|A|B|C|DIE|F B6|0[1(2]|3]4(5|/6|7[8|9|A|B|C|D|EF
4 (R | | P ek s i 5 e ol e 4 [5A|EHFEERETR2 5 3 S e B B P [
5 AR\ | e e o3 L AR B B | [t R A e 5 35 [ E | 5| 6 |k | P e R
6 |57 [ K IR 52 | B 5 | & | A Sk [ ek 22 6 |15 ik S A | A e 2 5 0 |
|| A A T R A | K A R T (BR[| 80| BH (55|89 5|57 | 8K #=1| B 3R PR
A [0 S b 1 P o o P P A ||| P 5% s | P ol 2 P 2 P R
B (7P| g e P e |25 e T R | S X B || 35| 2 [ |2 IR 25 & | B | | i 8 | e S B
C FEE |25 il {5 | 55| 5 5 | | 2 s e B 51 1) C 5= 2= 7B L) (78 | 155 Fl 1o 1 o e 153 8 1 2 )
D |11 55|77 B| 251 B | i e 1 R 2 D || 55 50| 0 25 o 2 g 5 o 86 o
5 | 5 e L v 6oy 75 B K e i 5 45 P e i R 2 P R
F |52 | (5| 52 P P e e B 1 | 5 = 2 ? I | (L i | O B I 52| B 0 e 8 85
B4|0(1|2|3[4|5|6|7|8|9|A|B|C|DIE|F B7|0(1(2]|3]4(5|6|7[8|9|A|B|C|D|EF
4 V35 o O | 4 2 O R | % Rk 4 | S L s R B [ e 55 DR B
5 | | V| 7 s | 256 e e | 2 [ 5|1 R 2 R i M e A o P | PR R | 18
6 115|152 e et 2 P B 5 122 15 s A R R 6 [B Bk P e T e | PR PR PR R R R
7|15 |12 i K 1 ke e 5 6 R s [P B3 R i e e e e e i i s e LS
A |7 | 2 e e PR R [ 53 B A |7 R S 2 i TS R o o o 55 e i
B (S B B (2 Hr| 7 | | e 2 e 2| B (1| i &% |25 | o 2 v [ [ 5 R L
C || O e o e 2 o R e C [ a8 55 i VB | R B s 22 | O A T
D) | . e U e v | 22 oK B R BB B D) {5 B Ao e X 5| 2 AR R 2 s K
E B & & & B i D E | 2 PR &R R K VIR 1 B B | 255 B e B 5 |
i bz D s B e D L = e A A (158 o | 5T o 2 | = | R | [ e e |
B5|0(1|2(3[4|5|6|7|8|9|A|B|C|DIE|F B8|O[1(2]|3]4(5|6|7[8|9|A|B|C|DIEF
A B T B DR e B | h e 22 AR A {552 2 el ot e Bl
5 | ey | 2R P R R 2 B EEL A B R [ | B 2 o 5[ L oo 5 e O o 2 R | B
6 |BR o [Fee 25 |k 5 s O e P e s s | B 3 6 [ |[F5| a2 | 5 [ HF| BB | K 43 AR D e 1 | | 9
7 |F s s 2 R % s 5 S R 2 5 T [ |35 7% B [ 5 e e e D |
A || | R S | | 5 3 A |7 B | B 53 |7 | % [ B P B B
B (715|455 |4 48 | 55 5 A48 |4 [k |4 4 2 P 5 B |5 | e S | 5 5 5
C |25 [HiG | RF o 12 AR 5 e O e PR e 7 C |1 e 53 ) | i e S 25 | L e S | 2
D || R A (S B e [ R D e B D U2 o 52 ok | 55 | R [ [ . R [ 5
E [B(TE| | B8 2 e | 57 [ | e e 0 e E 5255|582 a3 IapS W & [ P & SR
I | il 5 5 2R R B R ek [ P R ) ? I P 0 e 5 T 5 R e ok

RAIO TECHNOLOGY INC. 72/152 www.raio.com.tw



RAIO RABB16N

Version 1.3 144x65 Character/Graphic LCD Driver
BO|0[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F BC|0|1]2]3 516|718|9|A|B|C|D|E|F
4 | 25 A0 AR | A R A8 A 2 4 | 5 |2 [ g O
S |25 30| P s e s s A 1 9 | s 2 S [P VT 1 2 e | B 0 e
6 || 8% 22| SIS | % | 200 || P |5 | 2 R 6 |58 e s o o 5 B | o
7 |5 |2 || | oo P A 2 7 | | | o | (e B | e 2 ?
A |7 (86| St S | BE WS PRI [ B (¥4 | {28 % {2 S S e e L D S R B [
B | 5| 52| 5 7 5 e 5 ) R B B0\ 55 i 2 157 5 5 e OO o G e R
C Ui 5|1 152 5 . 5 e i 2 e C |12 10 150 O 0 R B | e R 2 2
D || A 5 5 0 | B B 35 |2 o D) A A 5 A S O o R B 3 B
|80 i A R e B | 2 B 2 | 2 | DDA DE e b b M b A e b e D
I i 0 1 5 e 5 e 2 2 R F |17 SR [P A B s o B o P 2
BA|O[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F BD|O[1(2]|3[4(5|/6|7[8|9|A|B|C|D|EF
4| Ve R e e 2 0 o R R 5 4 VB2 | 5 VT RV 1 O 5 O 5 5 b R
5|V B | B P 2 L 5 M 5 R e e 2 O | 5 2 o e P | R e
6 [fiea| | 15 g o o R L R O B 6 |55 |55 [ 6 | i e S| | 22 o 1 B | | 43 )
7 RSP ) e L R T |4 A 4| A | 5% | 4B | 4 | D | 42 | R | RE
A [ 2 R i R 2 VR R 02 A |7 2 5 e e e s | 2
B {710 || R Wim T DKL | e 2 1o B B | B[] 22| 6 2 | R 7 5 0D % 0 o
C B[ | 20 i |15 o o | B i C | 4t R 4 i 5
D {1 ! e o e o | g B D |35 58| PR |52 a5 [l G | 2 2R | 2 O
E |55 |4 |5 50 0 |5 | | B e o e 4B e B |5 | S A P 5 o e B8 R
I 142 o 5 0| 4 A S At 4 e 2 | B (155 2 R A1 7 e e 5 2l
BB|O[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F BE|O|1|2]|3]4]5 718|9|A|B|C|D|E|F
4 |57 352 B | 5 e i e s e = VR A I 2 0l 0 50 T e e
S| \IR | T 5 R | 8 | SR i o o A [ 5 [BH|3H| 85 || B0 941 3 5 8 8T B | 2 | R
O ||| 0 | 55 | I e | 5| | e e 0 et 6 25| 5 | ok [ | R G e B B
S e e e B e e B R L S T || [ | B B | 52 kO 5 A 5 2
A (73585 5 5 B | e | 5 | T 2 e e A Y |BRK | B | 5 o O o o
B ({557 L K 5 o S A A 0 A 2B B (Bl 1 5| e 5 5 O 5 5 19 1§
C o 8 0 e S 2 | B | 28 2 9 C |B| 2| | 7 2 | o |2 B 20 | B P A 1
D || 7|24 53| e ) e P 5 e 9 DD |15 e 1 0 K B 25 B S R [ B
(157 o s 5 | | 5 e e | B | 5 | 2| 2 B2 S o A
F 155 R | o | e 5 (R O o 7 5 5 1 e 5 9 PR 2 e O ?

RAIO TECHNOLOGY INC. 73/152 www.raio.com.tw



RAIO RABB16N

Version 1.3 144x65 Character/Graphic LCD Driver
BF|O[1|2|3[4|5|6|7|8|9|A|B|C|DIE|F C210(1]2(3(4]|5|6[7|8|9|A|B|C|DIE|F
A4 RS R R | R R o J e 4| ik s f e | 5 2 e G R | B2 T 7
5 |7HE| 2 Vo 2 e R k1 B Bl B 2 1L | 5 (IR 4 e R A 1 R R o
O |J52 |37 5 | 5| AT e e P e 25 2 O [R5 3 o R s K B PR
T PR RS R | 5 | 55 o B e VR P e A o
A7 |G R e AL 4 | 40 e o A A |7 R R e 5 o e B P |
B [Fa | | L 5 o 5 | | B (B T || R 43K 5 | 5 il s 1 S e 5
C |05 |95 | | A 5 [ 5 i e 2 3 C |7 | 5 5 | | e
D |35 (55| 58 |a 5 | [ [ | L o | 52 e B D |78 | 8 5[5 5 2 || R
(58 | 7% P 7 v = P ok 32 S o 22 8 | B B5 B 3 B
I |28 5 50 I R 0 5 % |59 ) F |55 536 5 25 el e T e e 5 0K

C0|0]1[2|3]4|5|6]7|8|9|A|B|C|D|E|F C310[1|2]|3]4|5|6|7|8|9|A|B|C|D|E|F
4.t ] ] o e 3 3 4. i e e i g
5 |5 g o o . 5 | s e s o
6. g e e s e s s o 6 | e v e i 2 o o
7 ] e 2 7 e e v o o e
A7 e e s o e A [ e 1
B [ e s o o B [ 2 ] 0 1 o e
C ] 2 o e o o o C [ e 5 o e o e
D | s s e e D | ] v v o s s
D e e E [t ] e e s e g
I [ e s e
Cl|10]1]2]|3]|4|5|6|7|8|9|A|B E(F C410(1|2]|3]4|5|6|7|8|9|A|B|C|D|E|F
4. s o e o o 4. e i i s
5 | e e 5. i e o o i
6 e e v g o o e 61 ] ] o e A o e
7] ] e o e o 7 e 2 e o o )
A [ ] e A 1[5 o o
B [ o o o B ] o e s
C e s i s i e o o o e C 2 o e o e
D e e e D |1 e e o o o
I [ e o o o 1] ] 2 ] o o
I [t o P[] ] e o e e

RAIO TECHNOLOGY INC. 74/152 www.raio.com.tw



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

El

= SEIEIEEN
= e B M) &) 8
G EENESE 1E 18
= HEIEAE]

& B

b EEE

% "

=

T

=R
2=z

V1 B R R

i o i |

5 5 95 [ e R (0 B

C5/0(1(2|3(4(5]|6|7|8[9]|A|B|CDIE|F

m%ﬁ

= E

® =

4 %ﬁﬁﬁ,@m

i ! EJEIEE

o BRI BB 55 | B
B ED| BRI E 0) M| B WE | KRR
BE [ 12| o5 0 [ 00| 80 | | | R
EEAEAEAENEEIE I L
Bu b |40 | 1R | K MK B )R B | HR
IR INEIEEEIE
<t |wvw|lo|~|gmOolA f

B 594 % | o 5 v s A o

SEAEIE IS oL [<H] B e
SIEE Llsw[D
O e || 0| b S]]
SIE e RS MRNES
A0 | | B ) B B EAENES
SRR SEEE
SEIEIEN g M)
aEdE Ak HES = Sk
o | R |80 | 8T | 5 L[| =2
SEIESEIES IR R
w | Bl ER ) B B ~ X~ v
sk A IR HENEE?
o B E| W E C R[4
SIEAEIEEIE 1 X O%
IR INNES
o W E B K — [IM] &[40
S|t |wv|oe| < O A

VIR ER] O R B SN T IS N
IR EIENE AL
= IS R EN AN N RSS!
O DM #
mO|D[& N Jmn
<| OS] E [ NN (M| D>
o 0|02 W |/ [N [X|F| 1
00 |30 B | PRV IX[H]D
S RBDRIRIV I [F]=
ol LB L|TIX[H =
R EINEINE RN AN
S WL H N[ M
EIREIREEIRNINNE
EIFIEIRENEINNNEIE
PSS DR I N AR
=S R N KRNI P P R R
Sl |vn|o|l~|dlmo |||

www.raio.com.tw

75/152

RAIO TECHNOLOGY INC.



RA8816N

n

it

m
-~

et
Gy | ER

P T I - I =

6]
A

Xl

F|oE= | =

=l

1.

144x65 Character/Graphic LCD Driver

+

B | W

0.
z

HE

i
Y,
[
'

FY

i
i)
Wl

| @ D S| DS B e

Wi
]
il

¢

=
it}
Wl
&

Wi

Al

B O = I = = I R
oy | W | X

i

%

()

i
[
¥
T

Ly

=N I S o

o

17

of

O|® | O|<|e (OB | A

= e O O O
@ | @ | @

o

Al

F

C | B

A2
o
A5
Ad

Appendix C. GB Font Code Table

RAIO

Version 1.3

WWW.raio.com.tw

i

i

76/152

L

T

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

Iy

Vi

[1]

b

e

&

e

Y

K|l A([M|H

O(H94 || O] |H

x

L=

C| &z |&|3%|®

4

=]

=

PlHE|l4&|Y |2 |Z|®|F |\

=

==

B

LR

I s B

&

A

A5

]

ey

£

&3

WWW.raio.com.tw

77/152

RAIO TECHNOLOGY INC.



RAIO RAB816N

Version 1.3 144x65 Character/Graphic LCD Driver

A1 0 1 2 3 4 5 f T # | A B | C D|E|F
A — = [ |=]=] 08| F]
Bl r|lr| |l
ClFIF| || ] {44 BERERE
blr|r|r|T||T|T|T |||+
El+|+|+|+|+H|+H|+H|+H ||| FH|F|+|+|+|+
F

A& 0 1 213 4 | 5| & T 2|9 |Aa|B|C|DIE|F

M| 2| | m| =

AR 0O 1 21 3 4 | 3| & 7 2|9 | A | B[] D|E|F

b o e B o T I o

AC| 0 1 213 4 | 3 | & T 2|9 |Aa|B|C|DIE|F

T M| 2 2| m|

RAIO TECHNOLOGY INC. 78/152 WWW.raio.com.tw



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

A0

3 : m |4 |5 |4 | 1 |
s b m (o | 4| @t |5 | 7
a a o (e (e w0 | e | | g
o o O |4 |o1 || & | & | @
m [ m [ e | = |1 |3 | &2
« « < |t (o2 |40 | w0 |2 |40
o 5 o |12 |2 | |2 (s
» . o |0 | | = | 5 | 3 (e
- - e || 8 |5 | m |5 [
= = o ||k | |0 | % | %
- - o |tz |40 | o | [
- < o || 4| | | (e
e . o | |40 | | 5 | |
= - oo |l | |t | 52 |1 |
- - | | (| 22 |5 (e
= = o |@|x =8
£ % glw|m|o]|a|m|m

WWW.raio.com.tw

79/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

B

BF

#

L

18

I

&5

& | &

= B B | F | F
B 8| =

' F |

¥

B FE| RS £

£

|
&

|k

(24

|.._\

iw |

| BR

BB | E|F |~ | B

(| % | E | B| 3| 8|8

@A

e | &

#*

H

BE |8 | F | E | F

L

E

¥

B | 1R || W

o

I | B | &

|

1kl
=

I md | (B |

R e R
SRR A=A A Ea
Lo | D6 HE | Bl | B R e
o R
(T 0
o | I | 48 | o | B | 2E) |35
oo | G5 | 6 | 32 | A |3k |
e || 5| | # | =
o | |4
| B || E |- (M
== E | R B
o | B || | | B
e | | | B | VB |0 |
— || | F |8 e
= |8 |E|E B F
LS

| || | H | A

1

B2

E | M

c

D3| & |8 &

E |

I

| | O B o LR e g et
| (o | | 5 i SRRk R
SR N R N o (2 || 2 (3D
DR[| | | U
mM 3 | ||| R SN EAE =l bl ki
< (20 o |F & |E A E AR N N
o | B (28 | HE o | B | B | B2
e ) oo | = W4 | (M
e LA | E e (k| e | JE B | |
o (B | A | (4|8 | H GRStk
o [ R | R o |
T k|2 | TR | = HB | E 4| (R R
o (e | & | A2 | o i | =
IR E: il h: g plag N R A Pl b e
A A — | ||
= =R R o a8 e (| v
oo o (a|m|m B |m|u e |m |

WWW.raio.com.tw

80/152

RAIO TECHNOLOGY INC.



RA8816N

i

e
i

1

12

144x65 Character/Graphic LCD Driver

B % |5 |
|76

]

fg
(4
F

18
15
B
JFE

5|7

B | AT

|8 |5
=)
i

i
%
#
&

L

e

=

e
=

i

4o

BlE| 3

B3

RAIO

Version 1.3

i
zh
it
=
&

®
WWW.raio.com.tw

S
i | B
&
i

W | By | BA
oo M| R
|3 | &

=
)

£

=

3]

#Z | W | F | A
| M| R
it

BB E| 2

oow ||| H|

=
B | & | B |
BE |
&
e | & | & | |&F|E
El
&

E|E| B
Z |
o

71

il

iT|E|F
w0 | F | FE|E

i
)T | B | FF || F ||

£

| w|H | W& | &
g | BE | | I | $8 | | #0
W oW | B

| M| &k

E|E|w
20| th
8|
]
A
H

-

¥E | E
e | AR | R

81/152

£
=
=t

BB | B E
k| B

#] | ¥ | AL

5
&)
5
=N

[=]

|

B | A6 | &

£
e
1
%

Z ||

mIE|Z|( @ |E|B | F | W |F| 82| W
1 I A B B S

#| B | H ||

7t
= | Al

S
[

IR | ($|8|B| 2| R | K| E| R &

0T | 5T | TR

B,

B

i

=
BIW|E|#H|HT|E

| #&

e

AT
HBE|ME 4| AL
|| || E| R || E|E

ol
=S

A | = |||
x| &K

ER
=
E
| %
7

B W% | AW R|E
u
| & | =

|5 | B | W

E|#|F

Bo | | 40 |5
F | i

nF | RE| A

4
Z|F | &

b
C|at| | =

£l

=1

D | &
E | if
F
Eé
C
D
E
E7
C
D
E
E
E

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

& e |
TR |E
e
Wi | B | | |
B|E| B o
8|2 | |2 | & |E
|| | 0| I Gk
B o || 2R
# | E (o | B0 |52
(| | ] 5 | B
AR
H [ 5|48 |+ |2 |
B8 || L |
B (H R (¥R E
T (e | T | e | |
(A2
Sl |mo]a 23

RAIO

Version 1.3

18 | | 4o ﬁ = | (B &= &= |E
|| = eSS = | (o || B | (e |
M| R ®\E 18| (|| e | R |G| A e
40 |42 | He HIE I | g (O | 4 | 2 | D B A
|| | E o | (| | | B (g = |
RSB || S S AR R R R Ho |10 [ | 4 | | &
m Mo | HE | | (| | |G (g | B | K |
||| RE || 2| || W e e | B ||
B¥E R EE L (& | 5| w|E B |H ||z
o | 32 | A0 |08 | 2| R L4 ||| BT 50 A= | Be | 4 |4t
| O (o |3 | E | B ol | | 4S|4 |36 =% E R EE
IO 82 | 8 |45 |y B m (| = (R
R || e =5 |ME |6 HIE =B &
& LA R g e | BT (|G| 2 | e = ||| e =
B | |l R ||| =W | W et
et o |- | = Ly B kg ol e |8 | *
el el SR e S Bl<|mfe]a|=|= Bl<|=|o]e|m|m

WWW.raio.com.tw

82/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

#

e

#*

i

8

L

7
T

=

il

=

m|E |
L

E|E&|IE|A

=

e

| 7| &

e | 5| &

=z
o

H|®

e

'Ji

3

H|H| &

A

L
=

15

8| H |

=]
BR

=

B | #

o FE |

i
|
B

|

E]

o

w| = | BF

el

#

=

oo R | R || R

o #E N (R R

| | |
K e
O |5 | | % K| |
o E |
<4 B &P s | HD
o | BE | |8 5| |
co | Y | M | 42| | O |
o | E | E|E |8
IR AR R =t
o (B(E DR
= (4 (4|80 | B
o | a5 (L (e | K
o |83 4 | B (w
— | B K |22 | B |57 (4
= B F | HT
Bl=|m|v|a|w|m

=5
R,

M E| A RN

BE | BB | |8 | & [4&|JE| R

EE

c

DM |#H|E|F|W

|

Fl#|#®|E|(R| R

A | (AT | LR AR =)
R | BB B[ | o | B (EE || =E
SHETSE R g g g a4 B (o B E
SHE R R B O |43t A | 36 (B | BE A
SR E-CRE O E R R R o | B RE |
< || O [ | R < | | (S B R
o | 8F 45 | I | B | 4% 3T o (4= |3U R M (B | E
oo | 40 (| 45 | £H |4 | kY eo | || is | B8\ 3% B
=~ | B8 =2 o | R || B
o | B | FE ) Ed e | B w | B2 ||| IE
o (e (H S o | | BB e
= | Ga | WD | BB | (e | B = ||| 28 AR A
en | B | B S EE e SR ESE R DR E
e | | T | (| B o | BB R R
— | |4 | o (| — ||| E | H TR
= o E (T H| = AR E N g
Elt|m|o|(a|m]|m Slw|m|o|a|m|m

WWW.raio.com.tw

83/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

BB | P

¥ & F|E

=

%

i3 | 459

Ff

W W | R | FE | B WP

-
iz

i

e

M
7,

5| BR
RS

& | &

i
[

£\ E
i

8| Bk

BE | th
E
&

W\ BB

E

E| & | B | B | BB

=

& | 1F

*

A

Hp

i

oS | HE | 3| | S

I | e |
c g || RO |
O |
o e | | A
< | BE | IE B |8 H
on [ | |12 48 A4S
oo BN | GE | i | BE | |2
o B (MR (NS
o | R ¥ || |
o | R | E
= ||| & |1 | & |
en |G |48 4 | <R | B
e |4 || 0 | | (E
— | EE 5 | = | & (58
= MR |
N =R =R

=
A

TIEIR|R

I,

2

B | %

c

JE

E
F

I |4 | |t | BE | I | || E | E

M S| | B w4 |k (42| 1
o |5 (8| ne | [oF (1E B o E (R ||
SEL LY PR R ER R O @ || e |
M|t B | B | SRR SN E- ) s
SR EAEA A b e < ||
o | f | W | | (38 | ET o | |0 | 5 | B (ST | T
oo (32 [ |4F |2 B |8 oo | 1€ B | B |1 [ HE | 0K
AR R E L e |68 B R 0 R |
G Bg R g ) = R o | E | 5| R
o T E (B E o B E S|
= (|3 B2 || = | | || e
b b e A E-a= A RN g
o ()5 | | | o R R
— 18 | BR | 5 | i | OF | O — | B | (0 T
= me | M| | 3R | R o o e |
ol |om| o (alm|m S |m | e |m |

WWW.raio.com.tw

84/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

W= || E

mip | E|E (| E
C R | | HE
O |5 |B5E |8 & | 30
o | e | i
<M HE |8 B E
o [ ¥ B |5 | | (N
eo |82 B (MK B |8 |E
- B (R |E(E
o | |E | BB (E
o | F | E
= | E k= &
e [ 3 |BE | | B HE |
e | |28
— ||| E || |
= R | E
Sl |o e (m |

| R HE | (R

| | | B || (A
ooE = B
Do E R
o IE || | (|
< (IE |5 | Fe | |8
o |8 | . | 5 | ||
co | IE | @ T |0 | 0
o | E og |80 (M0 |4 B
o | 4e | i | =
o | BB o
= | |35 (B | | |0
o |1 5D |3 52 | R | 4
o | B AR 1
— | B |k | | HE | R0
= % B o | 5
Sl |m o e

LN e A g el = R & (=
e | T | g AR ||
O E (48| | | S SRR R M= R - R
SHEI ARk AL g SR R Rl gl
SN e R g SRR R Al
< | E (L& |w|EE <O #E U E (R
o |48 (32 | K W | M | o | B H | e | B2
oo | FH (4 | HE | | e | 1 co | BS | | &0 (W |
e~ | T (5| e [ | E (S = | [ R | | R
o | 5E ||| T | B o |BE |55 R B 3
o e | | NS | | o ||| 3S | | BE | AR
=R E|E = |8 |5 | |2 H
e | HE K| | S B e |95 | BE | | IR | &
ea | Ao A g | | IR |k o B B R E|E
— o) | E | E — | B | H e
= = | & | = |H = =R (R
Gls|lm|o|a|m|m Hlam oo |ow|m

WWW.raio.com.tw

85/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

L B Y 5| E

m o= F
QO HE T | | He | E |
LR (e RY &3
ol H R R
<R (g T
o |2 | B 0o | (L
oo | I | | 15 | i | o | 4
e | W | | R | [
o B W |k
o | HE | B | 0|48 | B g
=5 | BERE
e | | | B |
S ECA -
— |G ¥ ||| do | #E
= | E ||
Sl |m o e ||

M H || |

4 (1 |45 |8 | e |
SHICARC R AR
O (L[ ||| |
oA B | | |
<0 | D[ ||| | Y
o |48 || (3 ||
co || 4 (W0 |- |45 | 8
e || B (ol | | EE
w | B 5 (F6 n- | de | 4
w (P | (R R e
= |3 B |0 | | e
R EA R e g g
o | | 4= (O | HE |
— || (g L |
= 2 | e |5 | e
Tl|m|v|a|m

o= SRRy g
| e | | D | ik | # RN =S b -
e (R E A RS
O BB B W D E (R (K e
MR | B o | e
<t B2 | || [ |5 < |3 E (s |
o | [ | (B R o | | B E | || Z
eo |34 (5| O | e | B | eo |0 32 |E |4F |08 |3
e | BB 48| 3| o |0
o B IE |2 & (B|E o | Ho | | i | T | | R
o | IE e | O o || E e
= | ED | e | = |30 |k A (S
o | ]IS | 0 | (| e |E5 |1 | |2 | | &
o ||| B R | SR EC b R
— | B E |82 | — |1 || i |
= R R = 4R E R
Ala|m|o oo Bla|m|v|a|m |

WWW.raio.com.tw

86/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

gl

it

BE
1R

e
=

2

I F | E | E

Exe
k]

| E|X| %

s

-
a3

s

=

]
=1

g | 58

il | 5| B

#e | B | ME | CHE | h |

ar|m R E

E|F | E| G| EB|E|H|E

Fi | Bf

i

BE |t | &

* | E

H|h

= o)
=]

& | &

i

B
=

!

=]
=

'}

T
a

WS

=

=
=

i (e (8=

SRR b ARl -
O |G (10| |
L0 (|
(||
<4 |5 (0 [R|&R | H
o | 0F | o |30 | | 48 |
co | ME W | B\ |E
e | B R ||| R
o | B E R |
o | 4E (B |8 | H
= - |48 |3 | & |
o | BB B
ca R B = R
— || H | kY |
o | |BE | M |5 || R
g« [=|o]a]a]e

o

&

CE

B|F|th| B

D@ | & | F | & | B E| &2

|

Fla|&

| BE | | &3 |40 8\ E
MR RE N | -SRI LR AR
Q| (W) || | o= | F (= || E
OB R DA (||
o ch (| || S - LRl
|z E <0 (g | BT 24 (2T
o (42 (W0 SO 0 3 o | 8| B M E 8
oo | I B4R Wi | BF | & oo |t | EE O\ HE | 4%
S EL k= - R e | | WA | o | 2T R AR
w0y || BB E | e B R |G| (RS
o B e B | o A | R
= (WA | | | | e = || L | |3 E
o (e |3 | | | e o [ |30 US| R0 (6 | e
o (e | 1 | BB | o | & ||
— [T & H|E| e — B 2| E
= Pl || 2 | o =g R -5g Bt
Ble|mio|a|m|m Ble|m|e|a|mw|m

WWW.raio.com.tw

87/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

o | | || [
m | | |6 |3 [0 |
o | | (| | 8|
O | | | B | | |
o || E R |
|5 | % | B e
o (M (1| HE |4 AR |
oo | & | 7 |15 | 50 || s
e |k (| | | |
- i (F (5| ' |8 s
o R || W S| | R
SRR R TR T =S
o || e
oo || (W30 |5 | M
— ¥ = & B[
o ||t |t |6 =
Sl |m|o|a|m|m

SRR b R g R

|| B R |
SR RLARC AR - R
OB | O | A
oo ]| e b
<l R o e
oo | B |42 | 00 | 90 ) O
o (BB || 0R HE | E
e |F | (R RHEE
o (B [ ]|
=R RS |
o |3\ B | O |
o | BR ) (RE N | BT
— B0 E
= B [ 5 |
Sl lm|ola|m|w

I, | EH | HE | L | 8| M2 || (B

W (5 | 35 || | Ho R (=
o | &l | | | e | T o (B | (|| =
vIEIE|E|EL|E D e | (R
m ok || $E |5 FO U O | (|
<4 (o (| = || | E < B [E | E [ |8 | =
o | [ | ok | o | BB | (e |
oo [ [ | 4= | L (M- |8 oo | 5 | 1B | L |5 | K | Ho
~ BN REE e | B4 | o | O | o | D
o B | B |8 | | B o B | 1B 1 | (e | D
o (8B E e g R o || S (| W
= B E [ H R E = = | | E
o (88| B | BE (42 | | # o | GE 4822 | AR B
o | |1 | O || o | |E|m | E =
— | & | | B | | 4= | H — |52 o | Er | | |
= s | i | T | < | B = E] | (1 | &2 | e
Al |o|o oo m Sl |m|o|a|m|m

WWW.raio.com.tw

88/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

| e |

BT
o
DA
M HE [ | |
< e e
o | | B | | R | |
eo | & | || |8 (&
e | B2 | | |
o | || B ||
o | B ||| B
= |2 R
o | W |5 | | B | dE
o | |40 | R
— | & W |8 B
= 4 |47 | BE |dF Rk
Sl o |ola|m |

o) S| S | BN AT

N R E
BN E AR ) A
D (3 | Im | R | BT | L
SRR R P R bR e
<R || E
o | F | (8 | He |
so |15 |40 [HE |8 | 25 | WO
e 16| = (R0 ||l |
o |12 g | | e | B
o [ AR B |
= |FHE |2 || |4
e | || B | | e | A
o | |8 |
— | & |fm || 8] |7 |
= B (|8 % |
Sl=lm|o|a|m|w

o ||| (B | — || (|
SRR el g AL B U |
CHE A A | — (ral |k (B |11
O [ |4 0 (8 LR R E
Mg |0 R AR R MR = (" S|
<0 |8 AE R (8 <t | E | | (@ ||
o | [ | B (0S| S (1 o M 45 BB |3 | |
oo | (BB |49 (15| B2 | = eo | m| || 0 | | BT |4
e~ | BBl A SIEA L S
o B2 (IF (| = w|E(H | |7 @
oSS W o (|l (5 | | |4
= | H || B (| = ||| HE | | |
o | B2 | H | M (od | o (R i | E | E
ea | CHH A | B B |k e | (W | A | B | g | 2=
— | H B R | (| — |1 [ |1 | e | = |
= B | ok | S| e | = A= | E| B
Slt|m|o(a|m]|m Bla|m|o|a|m|m

WWW.raio.com.tw

89/152

RAIO TECHNOLOGY INC.



RA8816N

1
=
i

B | |
B,

R
& | J

®| | =
3

t

144x65 Character/Graphic LCD Driver

| fa | th
8

=

g3

£
=]

i
1't
&

B|® | E|E| B F|E|5B

{E

#
B B R

=
18
&

B|#E| %
=

®

=k

R E| T4

&
f£ | 18
& | i
i

&

E

H | A

#

B | | |5 | E 2 W | #E
o || R A 2 e |
A || H || L3 H |
Ho (| <0 || B 4 = | oo | 4
om (1| 20 |4 | H | L2 |
= |2m | B | = | ¥ |- Ing: o | 4
o | O || E (8K = | #R
A Hel | R
| o | ) L |8

£

i

£ | B | B

=

& | fim
& | &

i

2| B E | 2| T
@ B\ ®(&E £

R | 4B

=
fg | & | &

#h | Bh | A

&
g

i

B | 25 | &F

W | R

ind
%Ij:_
=

R AR
k| FE || R E

R v R 3

£y
Z

i

CIlHR|&E|®”
D | R

B
E

D3

PR FE | AT |
oA M | B
= | 4= (e (DH |2
R | HE (B
M | # |
Lo | ||
Lal | | e b
= U= | B A
HiE & ol =
el B B C R e
HT |48 (BR (3|
il s Ll Rl
e | R
Bk (I | (IH
BT 0| B
2| E ==
m m (o (e (m|m

E | | ||| F |F|HF|E|E

DE
E
C
D
E

Dc
A&

RAIO

Version 1.3

WWW.raio.com.tw

90/152

RAIO TECHNOLOGY INC.



i
1

RA8816N
®

#
3
T

E-:3

144x65 Character/Graphic LCD Driver

B W B &

———

8

B

CAENEIEIE A ER RS

i

3t

E:3

]
E|IWm | & |EZ(F | B

Ly

E 3
i

20,

3

-
£

Bl

oD
C

RAIO

Version 1.3

e
15
i
IR
n
]
5
%

&
WWW.raio.com.tw

Bk

18
i
g
I
e

[7

i

nE | BE | O
g | i
e
|| R
1:

*
B R E | E E| @
g |

oT

T E| R | A
W 0| M|
B 1F |18 || W E
£ | 1 |
#

1] 8| E| R
| IE

&

ez

]

A IEAE A
g | BE | W

B
Mtk | B | RE | WE | MR

#
g%
T
222
| oue | MR
M| E O

BB || MR

™

=

8B

o,

&

o2
B | M| B | 6RO
"E | M

|]-EE

%EE
| #
" | #%
f
RER
ng
]
I

=
A
B

E | W
91/152

=
=
=
%
1%

HEIEIE
m | o
AEERREREE

18
i
Gl
e
nk
]

SN EAREE N

MR | OE [ Wl
e

i
g
it
RE
i
| B

o3

18| | 5|9 |1 | ¥

18| 18
E
g
U

s
H

M| B

"R
l]i!x'
n&

RED

M|F|E | B | E|E || & B

| 18
AR | BE | B
i

g

BF | B | B
mE | B | M
I

gt

]

Bl

|18 | # | W]

S EI I
&
Bl& | | = % &8 | %=
C e | = || o
F % | % | 4% |18
1@
B | #
Bl
0g
g

3
g
m
E | iz | B
M| AR
&
E | i
Bl

D | ] % [ 39| 31| 3 |
F | g | oF | b

F
DE
E
DF
A
C
D
c
D
F

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

e |4 | T | %' |

m | | E |4 | = | |
SIEIS AP
ol | (8| 5|
m | | | |15 | [E
<o | (o | | | 0
o |5 |15 || B | 4E | 2
ST
SEAEIEIEJE - JF
o |E |u |||
BRI
= | |9 m e | E | =
S EAEIE -1 EE-
SHEIEA = R
SIS EIE SRS
o| | (g w|e =
| |m|o|a|m |

Lo g R g ) g b
BE A (B H | E
TE (& | & s
B (==
BE |- (0 )2 B
AR - g
# | (0| e |40 |0
R
e (& £
0% |E e E s
B 8RO | E 4
o E|E|E|E |2
i |0 |
#E &M E | E
B % E |« | =
< |m [0 a|w |

g BN G e e ) -0 ) )
# || E | (AR | A BE | HE | | I
B || |2 | A IE B | B | HE |
B | B E R | HE T | KA | | IE
| B (TR W R |
W E|E (6T ol ol DR b
H ¥k \E R RS B \o e ||
BB || || e OB (0 g2
e e & IR B B W BE (A A
BtG Mo )@ e 2 ESa b LR L s
4 50| B |k ol me | (S | ) e
E # E MK = EAE-R]
b S R T G S & b I I T e Ty (&

WWW.raio.com.tw

92/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

E

| R

=)

I E | F

F2 | B

#F

-3

=

B W || |||

H

B I E F | &R

i#

Bl#|& | |:=|F

FIR|EB|%|T |8 |#8|H

B (|2 | A
BH & |8 |8 =
el B R CR RN Eo gk
40 RE | B | 4
=L R g Ry
H (3 e || R
FE B % |HE |
B\ A | B
B E (2|92
B | E|E e
& ||| B
|G | | | e | BE
B®|TDEE
e p g Eoghos
&8 8|
| B2 | an
< |m [0 a|w |

SR E E R £ (5|52 | K
SRR AR R g BRI ER
SN EN R o o N M e |
SHESR R AE- AL A E BE (5| | |8
SRR AR ECE R e B e ||
< IR B (| MR AR | | 2|
o |37 (8 | 4 (UK % e el R g
oo | B (S0 | HF (S0 | 0E (B Lol bR - ey e
SRR R b B (EH | | ||
o | g5 | B B R \LE|E|E
AL a gk Rl e o
SREAEE LA Rl E g E1EHE
o | || FE | B EE A |3 |
SN EENE- AL A A mE R |ER|E
— || BB R E B2 R || E
= W (R E e R
H(=|m o a|m]m S ST = < =

WWW.raio.com.tw

93/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

fim

15

% | #

B|#
W

BT

=

k3]

=]
£

£

55

7

BE | HE | R

#

| A

| F| W

=]
=

il

S| R

B | BE | BY | BE | BE

=
=

CRES

7 |

8|8 & || &%

Bt

1

B |t ||| E || M| &

2B E| £

e | 2

W F B

bl
=

&

B | R

i

i

B MR | & | E
W E | #
¥ || 1

¥

)| E | A E | &% || ¥|HE

i | B

BB R
e | 0§

=3
£

¥

e | BB E| & 8| ®

,
%

m E| £ | TR

g

Ly

HE

45| 4

il

=&\

S

W W E| R || 2|

T

# |t

3

=3
Ial

$H

¥

| &

BE | R
T

# | 18

=

5_%

B

M

£

=]
e

4

B | 3£ | #
C |

Dt | 2| = |

E |8 |2 | % |[H |5

F 5|5

|2 &% @

g

BB (| E W

B | & | BL | 45

C
D

E | &

I

B g EE off |3 | | EE |32
= | & & H B E (A%
IR | || B3| Ak
By W | o5 ||| AR B ||| R
W s EEE 2B s " | R
e E A BB e | B
o= B & | (6 | | R
e B E | | M
W s EE R da |45 |2 (@ |12 | A
M| E Y EA R Rl A b
| | &2 | £ | E i | |8 | R
il =R ECH g w1 | (R | e
i | I | L |2 | BE )4 a | mh | B (A
e | & | S| H | E Y F R R E
|| | & | 2 AL BN (= e
IE | & | 8|k |28 e | (2R | ER R
<m0 |a|m|m < |m (oo |w |

WWW.raio.com.tw

94/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

5 E EEE
WA B E
B (||
W | E
mh O EE | E
B | E|E|E | E
e |
foa |V R R &
Bk e |
# i |E| R =
H R | ||
B2 e | | | | &
i | A | Hle | ¥ | F | B
WS | | |
R | |||
e e
< |m o |a|m |

BE B || AR |
=l g b
I EE A e
WG| 38 (N2
W F (R ||
8o (= |||
BE B Lk | B R |
B |5 | |52 |
LR I ol el o e
IR e bl bl
| B | |58 |5 |l
B | |5 | BT
o | &0 | 5E | | S |48
oS (R RS
HE |88 E
g (BE B 3R 4E
< |m [0 a|w |

|8 3E (| SR R (E
B R | B S (E|E|
US| e | BRI EE O BE O B || A (A |0 e
BB g DG & (R | MR
g Eog g L b o o EE AR (|
g gL Gk <0 RO EE (L |
S -4 gl o | e | B R |1 |
| ek so |55 |4 | fon | B (1S |
e B e E S gL e | | BT | BY | M lN B
BE | EE SR o | BE L 6 (B
B5 |8 |88 E o R R
BE 8RR = RS B R AR ||
fE | #® | 8 o | HE ST R |
B4R W o | B 5L B R | |
R & FFE — | 5T EE & |
BIRIEIEE o W (& || =
I RS =T R e (I e T (=

WWW.raio.com.tw

95/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

i

1H

i

S

i

L]

% | o5

i

%

)

B

| oF

| 4 | B | W

||| E| W

| E | W | m

i)

L

w|E| s

E3

= | o

UE | W | E | £ | G| 6 |4

R B ¥R

fr | B

M| AN AN | Am R E B E

o | 4R | 8
i

il

EIE |2 B\ B\ R | E 8 B\ B

i

| R |

il

=

2

#

i

oh | 0 | 47 | % | i

o | B | (R B (% F | 8| ®

£

W | ¥

L

W |

B

E=)
=

oF | 4

1 | | AR

b
1

o | 4h | 48 | &F | o

2 E| B F &

H|E | R 8|8

A

el

Wwm|#|E

il

o |4 | 0F |

F1

B || & || E
Cl#E| M| F

D
E

F |35 | % | &

]

F2

B | al |9l | & |18 | & | oC | &k | 4t

C| 4 | & | 47

Do oy | 8E | & | BF | &5 | oF | o2

E | | of |4 | 3

I

[ |G| | CHERE AR R

m g (43| k] || | m 2 |
SNEAEAEURE R R SHE=RE AE-RE R E
DB (| 5| | | LR R
SNESA LA MO MR |
<0 B || B < OF | B (R
o | B |0 | o | M (R | |3 | |
co | M |7 | B | R (Mo |2 eo | IF | ER |30 (32 &R | =
e~ | || 8|40 (e | e e K | ||| RF | 3R
o || o B8 W |RIE B
o | (e | R (e | o || | oS | |
Ak AR AR g = E (|| | E
o | B || | o | |5 | R
o | U |5 | (| REREAE AR
— B e ||| — || & | | B | F |
= || el = = |4 |3 |FR | &
MR RS = R ml @ |a|m |

WWW.raio.com.tw

96/152

RAIO TECHNOLOGY INC.



RA8816N

144x65 Character/Graphic LCD Driver

RAIO

Version 1.3

BE

B

BR

4

(4

Be | BM

iz

B

M| B | B | R

B

[

RN -

B

BE | B0

i | 3

B2

i | 2f

o B (B | OR | B | M| W | 0B |

B | B

BE B (B X e |E | R\ E | E |\ B

E.E

55| 3R | O | 3 | 3R

BE | B2 | B | BR | B

BF | Bo | Bt | BS | Ee

B M| BE || BB

w3

E3

B | BE |BE|BF B H

Cl | % | 8| B B | b |
D | Bt | B | BB

E | &
F | &

R ||| B w8
||| | Mg & |
ol NP | A | S| o | | || e |
O HE | o | | [ | R O s
SEEAE AR A A SHE AR gy
< (H | 5F | | (E | = < | | i= | | U | | B
o | Bk (55 (W |8 & (B o | B 8|S || B e
oo (B (55 (W | |2 | B eo | |HF | | | L | R
SR E AR R R o |8 |0 M| B EE
R AR A o | B || || ) S
- HEE(E R | B BB | bR | BE | &
=052 (| || = |8 | &8 |k || &
o |2 (4 (8|S R o | 5F | | EE o RN
o &R S FEE || | |8 | |5
— | & [ (40 | & |5 B — | | & | EE | o | ER
= HEE | | | | = o | | B\ BE | 8B
A R SR = =S Elg|m|o|a|m|m

WWW.raio.com.tw

97/152

RAIO TECHNOLOGY INC.



Appendix D. S-JIS Font Code Table

JIS | SJIS | #F JIS | SJIS | #F JS | SJIS | #F JS | SJIS | #F
2121 | 8140 2145 | 8164 | .. 2169 | 8189 | & 222F | 81AD
2122 | 8141 | . 2146 | 8165 ‘ 216A | 818A | @ 2230 | 81AE
2123 | 8142 | o 2147 | 8166 ’ 216B | 818B | ° 2231 | 81AF
2124 | 8143 , 2148 | 8167 | * 216C | 818C | ' 2232 | 81BO
2125 | 8144 . 2149 | 8168 | ” 216D | 818D | ” 2233 | 81B1
2126 | 8145 | - 214A | 8169 | ( 216E | 818E | °C 2234 | 81B2
2127 | 8146 : 214B | 816A | ) 216F | 818F | ¥ 2235 | 81B3
2128 | 8147 ; 214C | 816B ( 2170 | 8190 | $ 2236 | 81B4
2129 | 8148 | ? 214D | 816C | ) 2171 | 8191 | ¢ 2237 | 81B5
212A | 8149 ! 214E | 816D | | 2172 | 8192 | £ 2238 | 81B6
212B | 814A | ° 214F | 816E | ] 2173 | 8193 | % 2239 | 81B7
212C | 814B ’ 2150 | 816F | { 2174 | 8194 | # 223A | 81B8 | €
212D | 814C | ~ 2151 | 8170 | } 2175 | 8195 | & 223B | 81B9 | >
212E | 814D | ° 2152 | 8171 ( 2176 | 8196 | * 223C | 81BA | €
212F | 814E | ~ 2153 | 8172 | ) 2177 | 8197 | @ 223D | 81BB | 2
2130 | 814F | A 2154 | 8173 ¢ 2178 | 8198 | § 223E | 81BC | <
2131 | 8150 | 2155 | 8174 | » 2179 | 8199 | * 223F | 81BD | o
2132 | 8151 | _ 2156 | 8175 r 217A | 819A | * 2240 | 81BE | U
2133 | 8152 | 2157 | 8176 | . 217B | 819B | © 2241 | 81BF | n
2134 | 8153 | \ 2158 | 8177 r 217C | 819C | e 2242 | 81C0O
2135 | 8154 | > 2159 | 8178 | a 217D | 819D | o 2243 | 81C1
2136 | 8155 | ¥ 215A | 8179 [ 217E | 819E | © 2244 | 81C2
2137 | 8156 | ~ 215B | 817A | ] 2221 | 819F | 2245 | 81C3
2138 | 8157 | & 215C | 817B | + 2222 | 81A0 | DO 2246 | 81C4
2139 | 8158 | %< 216D | 817C | - 2223 | 81A1 | = 2247 | 81C5
213A | 8159 | » 215E | 817D | 2224 | 81A2 | » 2248 | 81C6
213B | 815A | O 215F | 817E | x 2225 | 81A3 | & 2249 | 81C7
213C | 815B | — 2160 | 8180 | = 2226 | 81A4 | ¥ 224A | 81C8 | ~
213D | 815C | - 2161 | 8181 | = 2227 | 81A5 | v 224B | 81C9 |
213E | 815D | - 2162 | 8182 | =* 2228 | 81A6 | X 224C | 81CA | -
213F | 815E | / 2163 | 8183 | < 2229 | 81AT | T 224D | 81CB | =
2140 | 815F | \ 2164 | 8184 | > 222A | 81A8 | - 224E | 81CC | &
2141 | 8160 | ~ 2165 | 8185 | = 222B | 81A9 | « 224F | 81CD | V
2142 | 8161 I 2166 | 8186 | 2 222C | 81AA | 1 2250 | 81CE | 4
2143 | 8162 | 2167 | 8187 | = 222D | 81AB | | 2251 | 81CF
2144 | 8163 | ... 2168 | 8188 | .. 222E | 81AC | = 2252 | 81D0
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JS | sJIS | F JS | SJIS | F JS | sJIS | F JS | sJIS | F
2253 | 81D1 2277 | 81F5 | 1 233D | 825C 2361 | 8281 | a
2254 | 81D2 2278 | 81F6 | 1 233E | 825D 2362 | 8282 | b
2255 | 81D3 2279 | 81F7 | | 233F | 825E 2363 | 8283 |
2256 | 81D4 227A | 81F8 2340 | 825F 2364 | 8284 | d
2257 | 81D5 227B | 81F9 2341 | 8260 | A 2365 | 8285 | e
2258 | 81D6 227C | 81FA 2342 | 8261 | B 2366 | 8286 | f
2259 | 81D7 227D | 81FB 2343 | 8262 | C 2367 | 8287 | g
225A | 81D8 227E | 81FC | © 2344 | 8263 | D 2368 | 8288 | h
225B | 81D9 2321 | 8240 2345 | 8264 | E 2369 | 8289 | i
225C | 81DA | « 2322 | 8241 2346 | 8265 | F 236A | 828A | |
225D | 81DB | 1 2323 | 8242 2347 | 8266 | G 236B | 828B | k
225E | 81DC | ~ 2324 | 8243 2348 | 8267 | H 236C | 828C | |
225F | 81DD | 2325 | 8244 2349 | 8268 | | 236D | 828D | m
2260 | 81DE | V 2326 | 8245 234A | 8269 | J 236E | 828E | n
2261 | 81DF | = 2327 | 8246 234B | 826A | K 236F | 828F | o
2262 | 81E0 | = 2328 | 8247 234C | 826B | L 2370 | 8290 | p
2263 | 81E1 | < 2329 | 8248 234D | 826C | M 2371 | 8291 | q
2264 | 81E2 | > 232A | 8249 234E | 826D | N 2372 | 8292 | r
2265 | 81E3 | 232B | 824A 234F | 826E | O 2373 | 8293 | s
2266 | 81E4 | - 232C | 824B 2350 | 826F | P 2374 | 8294 | t
2267 | 81E5 | « 232D | 824C 2351 | 8270 | Q 2375 | 8295 | u
2268 | 81E6 | 232E | 824D 2352 | 8271 | R 2376 | 8296 | v
2269 | 81E7 | | 232F | 824E 2353 | 8272 | S 2377 | 8297 | w
226A | 81E8 | |f 2330 | 824F | 0 2354 | 8273 | T 2378 | 8298 | x
226B | 81E9 2331 | 8250 | 1 2355 | 8274 | U 2379 | 8299 | y
226C | 81EA 2332 | 8251 | 2 2356 | 8275 | V 237A | 829A | z
226D | 81EB 2333 | 8252 | 3 2357 | 8276 | W 237B | 829B

226E | 81EC 2334 | 8253 | 4 2358 | 8277 | X 237C | 829C

226F | 81ED 2335 | 8254 | 5 2359 | 8278 | Y 237D | 829D

2270 | 81EE 2336 | 8255 | 6 235A | 8279 | Z 237E | 829E

2271 | 81EF 2337 | 8256 | 7 235B | 827A 2421 | 829F | &
2272 | 81F0 | A 2338 | 8257 | 8 235C | 827B 2422 | 82A0 | &
2273 | 81F1 | %o 2339 | 8258 | 9 235D | 827C 2423 | 82A1 | W
2274 | 81F2 | # 233A | 8259 235E | 827D 2424 | 82A2 | W
2275 | 81F3 | b 233B | 825A 235F | 827E 2425 | 82A3 | >
2276 | 81F4 | 2 233C | 825B 2360 | 8280 2426 | 82A4 | >
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JIS | SJIs | F JIS | SJIs | F JS | SJIs | F JS | SJIs | F
2427 | 82A5 | % 244B | 82C9 | [ 246F | 82ED | © 2535 | 8354 | Y
2428 | 82A6 | % 244C | 82CA | % 2470 | 82EE | & 2536 | 8355 | #
2429 | 82A7 | & 244D | 82CB | 2471 | 82EF | & 2537 | 8356 | >
242A | 82A8 | & 244E | 82CC | @ 2472 | 82F0 | = 2538 | 8357 | ¥
242B | 82A9 | A 244F | 82CD | & 2473 | 82F1 | A 2539 | 8358 | A
242C | 82AA | ¥ 2450 | 82CE | & 2474 | 82F2 253A | 8359 | X
242D | 82AB | & 2451 | 82CF | & 2475 | 82F3 253B | 835A | &
242E | 82AC | & 2452 | 82D0 | O 2476 | 82F4 253C | 835B | £
242F | 82AD | < 2453 | 82D1 | T 2477 | 82F5 253D | 835C | Y
2430 | 82AE | < 2454 | 82D2 | U 2478 | 82F6 253E | 835D | V
2431 | 82AF | [T 2455 | 82D3 | A& 2479 | 82F7 253F | 835E | &
2432 | 82B0 | ¥ 2456 | 82D4 | & 247A | 82F8 2540 | 835F | &
2433 | 82B1 | < 2457 | 82D5 | & 247B | 82F9 2541 | 8360 | F
2434 | 82B2 | 2458 | 82D6 | N 247C | 82FA 2542 | 8361 | F
2435 | 82B3 | & 2459 | 82D7 | N 247D | 82FB 2543 | 8362 | v
2436 | 82B4 | & 245A | 82D8 | N 247E | 82FC 2544 | 8363 | YV
2437 | 82B5 | L 245B | 82D9 | & 2521 | 8340 | 7 2545 | 8364 | VY
2438 | 82B6 | L 245C | 82DA | & 2522 | 8341 | 7 2546 | 8365 | T
2439 | 82B7 | ¢ 245D | 82DB | & 2523 | 8342 | « 2547 | 8366 | T
243A | 82B8 | ¢ 245E | 82DC | & 2524 | 8343 | 4 2548 | 8367 | b
243B | 82B9 | ¥ 245F | 82DD | & 2525 | 8344 | v 2549 | 8368 | K
243C | 82BA | & 2460 | 82DE | © 2526 | 8345 | 254A | 8369 | F
243D | 82BB | ¥ 2461 | 82DF | & 2527 | 8346 | T 254B | 836A | —
243E | 82BC | ¥ 2462 | 82E0 | © 2528 | 8347 | I 254C | 836B | X
243F | 82BD | % 2463 | 82E1 | *® 2529 | 8348 | # 254D | 836C | =%
2440 | 82BE | 2 2464 | 82E2 | ¥ 252A | 8349 | 7 254E | 836D | /
2441 | 82BF | b 2465 | 82E3 | ¥ 252B | 834A | A 254F | 836E | /\
2442 | 82C0 | B 2466 | 82E4 | 252C | 834B | 7 2550 | 836F | /N
2443 | 82C1 | = 2467 | 82E5 | & 252D | 834C | * 2551 | 8370 | /N
2444 | 82C2 | D 2468 | 82E6 | & 252E | 834D | ¥ 2552 | 8371 | k&
2445 | 82C3 | 3 2469 | 82E7 | 5 252F | 834E | ¥ 2553 | 8372 | E
2446 | 82C4 | T 246A | 82E8 | V) 2530 | 834F | ¥ 2554 | 8373 | K
2447 | 82C5 | T 246B | 82E9 | & 2531 | 8350 | 7 2555 | 8374 | 7
2448 | 82C6 | & 246C | 82EA | h 2532 | 8351 | 7 2556 | 8375 | 7
2449 | 82C7 | & 246D | 82EB | & 2533 | 8352 | 1 2557 | 8376 | 7
244A | 82C8 | & 246E | 82EC | b 2534 | 8353 | O 2558 | 8377 | AN

RAIO TECHNOLOGY INC. 100/152 www.raio.com.tw



JIS | SJIs | F JIS | SJIs | F JS | SJIs | F JS | SJIs | F
2559 | 8378 | N 257D | 839D 2643 | 83C1 | vy 2667 | 83E5
255A | 8379 | X 257E | 839E 2644 | 83C2 | © 2668 | 83E6
255B | 837A | K 2621 | 839F | A 2645 | 83C3 | ¢ 2669 | 83E7
255C | 837B | 7N 2622 | 83A0 | B 2646 | 83C4 | ¢ 266A | 83E8
255D | 837C | R 2623 | 83A1 | T 2647 | 83C5 | n 266B | 83E9
255E | 837D | Y 2624 | 83A2 | A 2648 | 83C6 | © 266C | 83EA
255F | 837E | X 2625 | 83A3 | E 2649 | 83C7 | 1 266D | 83EB
2560 | 8380 | A 2626 | 83A4 | Z 264A | 83C8 | « 266E | 83EC
2561 | 8381 | X 2627 | 83A5 | H 264B | 83C9 | A 266F | 83ED
2562 | 8382 | £ 2628 | 83A6 | O 264C | 83CA | p 2670 | 83EE
2563 | 8383 | ¥ 2629 | 83A7 | | 264D | 83CB | v 2671 | 83EF
2564 | 8384 | ¥ 262A | 83A8 | K 264E | 83CC | ¢ 2672 | 83F0
2565 | 8385 | 1 262B | 83A9 | A 264F | 83CD | o 2673 | 83F1
2566 | 8386 | 1 262C | 83AA | M 2650 | 83CE | 2674 | 83F2
2567 | 8387 | 3 262D | 83AB | N 2651 | 83CF | p 2675 | 83F3
2568 | 8388 | 3 262E | 83AC | = 2652 | 83D0 | o 2676 | 83F4
2569 | 8389 | T 262F | 83AD | O 2653 | 83D1 | 1 2677 | 83F5
256A | 838A | U 2630 | 83AE | T 2654 | 83D2 | u 2678 | 83F6
256B | 838B | )L 2631 | 83AF | P 2655 | 83D3 | o 2679 | 83F7
256C | 838C | L 2632 | 83B0 | % 2656 | 83D4 | X 267A | 83F8
256D | 838D | O 2633 | 83B1 | T 2657 | 83D5 | y 267B | 83F9
256E | 838E | 7 2634 | 83B2 | Y 2658 | 83D6 | w 267C | 83FA
256F | 838F | 2635 | 83B3 | @ 2659 | 83D7 267D | 83FB
2570 | 8390 | = 2636 | 83B4 | X 265A | 83D8 267E | 83FC
2571 |1 8391 | X 2637 | 83B5 | ¥ 265B | 83D9 2721 | 8440 | A
2572 | 8392 | T 2638 | 83B6 | Q 265C | 83DA 2722 | 8441 | B
2573 | 8393 | ~ 2639 | 83B7 265D | 83DB 2723 | 8442 | B
2574 | 8394 | J 263A | 83B8 265E | 83DC 2724 | 8443 | T
2575 | 8395 | A 263B | 83B9 265F | 83DD 2725 | 8444 | 1
2576 | 8396 | 7 263C | 83BA 2660 | 83DE 2726 | 8445 | E
2577 | 8397 263D | 83BB 2661 | 83DF 2727 | 8446 | E
2578 | 8398 263E | 83BC 2662 | 83E0 2728 | 8447 | K
2579 | 8399 263F | 83BD 2663 | 83E1 2729 | 8448 | 3
257A | 839A 2640 | 83BE 2664 | 83E2 272A | 8449 | U
257B | 839B 2641 | 83BF | «a 2665 | 83E3 272B | 844A | W
257C | 839C 2642 | 83C0 | B 2666 | 83E4 272C | 844B
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JIS | SJIs | F JIS | SJIS | ¥ JIS | SJIS | ¥ JS | SJIS | ¥
272D | 844C | TJ1 2751 | 8470 | a 2775 | 8495 283B | 84B9 | +
272E | 844D | M 2752 | 8471 | 6 2776 | 8496 283C | 84BA | |
272F | 844E | H 2753 | 8472 | B 2777 | 8497 283D | 84BB | T
2730 | 844F | O 2754 | 8473 | T 2778 | 8498 283E | 84BC | A
2731 | 8450 | 11 2755 | 8474 | 1 2779 | 8499 283F | 84BD | 1
2732 | 8451 | P 2756 | 8475 | e 277A | 849A 2840 | 84BE | }
2733 | 8452 | C 2757 | 8476 | é 277B | 849B 2841 | 84BF
2734 | 8453 | T 2758 | 8477 | x 277C | 849C 2842 | 84CO0
2735 | 8454 | Y 2759 | 8478 | 3 277D | 849D 2843 | 84C1
2736 | 8455 | © 275A | 8479 | un 277E | 849E 2844 | 84C2
2737 | 8456 | X 275B | 847TA | 1 2821 | 849F | — 2845 | 84C3
2738 | 8457 | U 275C | 847B | « 2822 | 84A0 | | 2846 | 84C4
2739 | 8458 | 4 275D | 847C | n 2823 | 84A1 r 2847 | 84C5
273A | 8459 | WU 275E | 847D | ™ 2824 | 84A2 | 7 2848 | 84C6
273B | 845A | W 275F | 847E | H 2825 | 84A3 | 2849 | 84C7
273C | 845B | b 2760 | 8480 | o 2826 | 84A4 | L 284A | 84C8
273D | 845C | bl 2761 | 8481 | n 2827 | 84A5 | |} 284B | 84C9
273E | 845D | b 2762 | 8482 | p 2828 | 84A6 | T 284C | 84CA
273F | 845E | O 2763 | 8483 | ¢ 2829 | 84A7 | 284D | 84CB
2740 | 845F | 1O 2764 | 8484 | T 282A | 84A8 | L 284E | 84CC
2741 | 8460 | A 2765 | 8485 | y 282B | 84A9 | + 284F | 84CD
2742 | 8461 2766 | 8486 | ¢ 282C | 84AA | = 2850 | 84CE
2743 | 8462 2767 | 8487 | x 282D | 84AB | | 2851 | 84CF
2744 | 8463 2768 | 8488 | 282E | 84AC | 2852 | 84D0
2745 | 8464 2769 | 8489 | 282F | 84AD | 17 2853 | 84D1
2746 | 8465 276A | 848A | w 2830 | 84AE | 4 2854 | 84D2
2747 | 8466 276B | 848B | i 2831 | 84AF | L 2855 | 84D3
2748 | 8467 276C | 848C | » 2832 | 84B0 | | 2856 | 84D4
2749 | 8468 276D | 848D | bl 2833 | 84B1 | T 2857 | 84D5
274A | 8469 276E | 848E | b 2834 | 84B2 | 4 2858 | 84D6
274B | 846A 276F | 848F | 2835 | 84B3 | & 2859 | 84D7
274C | 846B 2770 | 8490 | 1w 2836 | 84B4 | + 285A | 84D8
274D | 846C 2771 | 8491 | = 2837 | 84B5 | | 285B | 84D9
274E | 846D 2772 | 8492 2838 | 84B6 | T 285C | 84DA
274F | 846E 2773 | 8493 2839 | 84B7 | { 285D | 84DB
2750 | 846F 2774 | 8494 283A | 84B8 | + 285E | 84DC
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JIS | SJIs | F JIS | SJIs | F JS | SJIs | F JS | SJIs | F
285F | 84DD 2925 | 8544 | % 2949 | 8568 | | 296D | 858D | m
2860 | 84DE 2926 | 8545 | & 294A | 8569 | J 296E | 858E | n
2861 | 84DF 2027 | 8546 | 294B | 856A | K 206F | 858F | o
2862 | 84E0 2928 | 8547 | ( 294C | 856B | L 29070 | 8590 | p
2863 | 84E1 2929 | 8548 | ) 294D | 856C | M 2071 | 8591 | q
2864 | 84E2 202A | 8549 | * 294E | 856D | N 2072 | 8692 | r
2865 | 84E3 202B | 854A | + 204F | 856E | O 2973 | 8593 | s
2866 | 84E4 292C | 854B | 2050 | 856F | P 2074 | 8594 | t
2867 | 84E5 292D | 854C | - 2951 | 8570 | Q 2975 | 8595 | u
2868 | 84E6 202E | 854D | . 2052 | 8571 | R 2976 | 8596 | v
2869 | 84E7 202F | 854E | / 2053 | 8572 | S 2077 | 8597 | w
286A | 84E8 2930 | 854F | O 2954 | 8573 | T 2978 | 8598 | x
286B | 84E9 2931 | 8550 | 1 2955 | 8574 | U 2979 | 8599 | y
286C | 84EA 2932 | 8551 | 2 2956 | 8575 | V 297A | 859A | z
286D | 84EB 2933 | 8552 | 3 2057 | 8576 | W 297B | 859B | {
286E | 84EC 2934 | 8553 | 4 20568 | 8577 | X 297C | 859C | |
286F | 84ED 2035 | 8554 | 5 20569 | 8578 | Y 297D | 859D | }
2870 | 84EE 2936 | 8555 | 6 295A | 8579 | Z 297E | 859E |
2871 | 84EF 2937 | 8556 | 7 295B | 857A | [ 2A21 | 859F
2872 | 84F0 2938 | 8557 | 8 295C | 857B | ¥ 2A22 | 85A0 | [
2873 | 84F1 2939 | 8558 | 9 295D | 857C | ] 2A23 | 85A1 | |
2874 | 84F2 203A | 8559 | 205E | 857D | # 2A24 | 85A2 | .
2875 | 84F3 203B | 855A | ; 205F | 857E | _ 2A25 | 85A3
2876 | 84F4 293C | 855B | < 2960 | 8580 | ° 2A26 | 85A4 | 7
2877 | 84F5 293D | 855C | = 2961 | 8581 | a 2A27 | 85A5 | T
2878 | 84F6 293E | 855D | > 2962 | 8582 | b 2A28 | 85A6 | 1
2879 | 84F7 293F | 855E | 7? 2063 | 8583 | ¢ 2A29 | 85A7 | 9
287A | 84F8 2940 | 855F | @ 2064 | 8584 | d 2A2A | 85A8 | I
287B | 84F9 2941 | 8560 | A 2065 | 8585 | e 2A2B | 85A9 | %
287C | 84FA 2042 | 8561 | B 2066 | 8586 | f 2A2C | 85AA | ¥
287D | 84FB 2943 | 8562 | C 2067 | 8587 | ¢ 2A2D | 85AB | 1
287E | 84FC 2944 | 8563 | D 2968 | 8588 | h 2A2E | 85AC | 13
2921 | 8540 | ! 2045 | 8564 | E 2069 | 8589 | i 2A2F | 85AD | V
2922 | 8541 ¢ 2946 | 8565 | F 296A | 858A | |j 2A30 | 85AE | -
2023 | 8542 | # 2047 | 8566 | G 296B | 858B | k 2A31 | 85AF | T
2924 | 8543 | $ 2948 | 8567 | H 296C | 858C | | 2A32 | 85B0 | 1
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JIS | SJIs | F JIS | SJIs | F JS | SJIs | F JS | SJIs | F
2A33 | 85B1 | 7 2A57 | 85D5 | 7 2A7B | 85F9 | X 2D41 | 8760 | "
2A34 | 85B2 | 1 2A58 | 85D6 | ! 2A7C | 85FA | X 2D42 | 8761 | ¥
2A35 | 85B3 | % 2A59 | 85D7 | ) 2A7D | 85FB | R 2D43 | 8762 | &
2A36 | 85B4 | % 2A5A | 85D8 | L 2ATE | 85FC | R 2D44 | 8763 | %7
2A37 | 85B5 | # 2A5B | 85D9 | 0 2D21 | 8740 | @ 2D45 | 8764 | N
2A38 | 85B6 | 7 2A5C | 85DA | 7 2D22 | 8741 | @ 2D46 | 8765 | 1”
2A39 | 85B7 | ¥ 2A5D | 85DB | 7 2D23 | 8742 | ® 2D47 | 8766 | 5%
2A3A | 85B8 | 1 2A5E | 85DC | ° 2D24 | 8743 | @ 2D48 | 8767 | %
2A3B | 85B9 | % 2A5F | 85DD | 2D25 | 8744 | ® 2D49 | 8768 | ¢
2A3C | 85BA | ¥ 2A60 | 85DE | = 2D26 | 8745 | ® 2D4A | 8769 | %2
2A3D | 85BB | A 2A61 | 85DF | X 2D27 | 8746 | @ 2D4B | 876A | "\
2A3E | 85BC | t 2A62 | 85E0 | 7 2D28 | 8747 2D4C | 876B | ¥
2A3F | 85BD | ) 2A63 | 85E1 | # 2D29 | 8748 | ® 2D4D | 876C | &
2A40 | 85BE | % 2A64 | 85E2 | 7 2D2A | 8749 2D4E | 876D | i
2A41 | 85BF | ¥ 2A65 | 85E3 | J 2D2B | 874A | @ 2D4F | 876E | &~
2A42 | 85C0 | Y 2A66 | 85E4 | 7J 2D2C | 874B | ® 2D50 | 876F | mm
2A43 | 85C1 | T 2A67 | 85E5 | F 2D2D | 874C | ® 2D51 | 8770 | cm
2A44 | 85C2 | 2A68 | 85E6 | ¥ 2D2E | 874D 2D52 | 8771 | km
2A45 | 85C3 | ¥ 2A69 | 85E7 | ¥ 2D2F | 874E | ® 2D53 | 8772 | mg
2A46 | 85C4 | 2A6A | 85E8 | O 2D30 | 874F 2D54 | 8773 | kg
2A47 | 85C5 | X 2A6B | 85E9 | ¥ 2D31 | 8750 | @ 2D55 | 8774 | cc
2A48 | 85C6 | % 2A6C | 85EA | & 2D32 | 8751 2D56 | 8775 | m
2A49 | 85C7 | / 2A6D | 85EB | X 2D33 | 8752 2D57 | 8776
2A4A | 85C8 | | 2A6E | 85EC | ¥ 2D34 | 8753 | @ 2D58 | 8777
2A4B | 85C9 | t 2A6F | 85ED | Y 2D35 | 8754 | | 2D59 | 8778
2A4C | 85CA | 7 2A70 | 85EE | & 2D36 | 8755 | |l 2D5A | 8779
2A4D | 85CB | A 2A71 | 85EF | F 2D37 | 8756 | 1l 2D5B | 877A
2A4E | 85CC | 2A72 | 85F0 | VU 2D38 | 8757 | IV 2D5C | 877B
2A4F | 85CD | ¥ 2A73 | 85F1 | T 2D39 | 8758 | V 2D5D | 877C
2A50 | 85CE | 2 2A74 | 85F2 | R 2D3A | 8759 | VI 2D5E | 877D
2A51 | 85CF | A 2A75 | 85F3 | N\ 2D3B | 875A | VI 2D5F | 877E | i
2A52 | 85D0 | X 2A76 | 85F4 | /N 2D3C | 875B | VI 2D60 | 8780 N
2A53 | 85D1 | % 2A77 | 85F5 | E 2D3D | 875C | IX 2D61 | 8781 |
2A54 | 85D2 | ¥ 2A78 | 85F6 | E 2D3E | 875D | X 2D62 | 8782 | Ne
2A55 | 85D3 | 1 2A79 | 85F7 | 7 2D3F | 875E | - 2D63 | 8783 | KK
2A56 | 85D4 | 1 2A7A | 85F8 | 7 2D40 | 875F | =, 2D64 | 8784 | Tel
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JS | SJISs | F JS | SJIs | F JS | sJIs | F JS | sJIs | F
2D65 | 8785 | @ 2E2B | 87TA9 | + 2E4F | 87CD | O 2E73 | 87F1 | S
2D66 | 8786 2E2C | 87TAA | 2E50 | 87CE | P 2E74 | 87F2 | T
2D67 | 8787 | ® 2E2D | 87AB | - 2E51 | 87CF | Q 2E75 | 87F3 | U
2D68 | 8788 | ®@ 2E2E | 87TAC | . 2E52 | 87D0 | R 2E76 | 87F4 | V
2D69 | 8789 | ® 2E2F | 87AD | / 2E53 | 87D1 | S 2E77 | 87F5 | W
2D6A | 878A | & 2E30 | 87TAE | O 2E54 | 87D2 | T 2E78 | 87F6 | X
2D6B | 878B | @ 2E31 | 87AF | 1 2E55 | 87D3 | U 2E79 | 87F7 | Y
2D6C | 878C | (¥ 2E32 | 87B0 | 2 2E56 | 87D4 | V 2E7A | 87F8 | Z
2D6D | 878D | M 2E33 | 87B1 | 3 2E57 | 87D5 | W 2E7B | 87F9 | {
2D6E | 878E | AI 2E34 | 87B2 | 4 2E58 | 87D6 | X 2E7C | 87FA | |
2D6F | 878F | Kl 2E35 | 87B3 | 5 2E59 | 87D7 | Y 2E7D | 87FB | }
2D70 | 8790 | = 2E36 | 87B4 | © 2E5A | 87D8 | Z 2E7E | 87FC | -
2D71 | 8791 = 2E37 | 87B5 | 7 2E5B | 87D9 | | 2F21 | 8840
2D72 | 8792 f 2E38 | 87B6 | 8 2E5C | 87DA | ¥ 2F22 | 8841 [
2D73 | 8793 § 2E39 | 87B7 | 9 2E5D | 87DB | 1] 2F23 | 8842 | |
2D74 | 8794 | ¥ 2E3A | 87B8 : 2E5E | 87DC | * 2F24 | 8843 | .
2D75 | 8795 | < 2E3B | 87B9 ; 2ESF | 87DD | _ 2F25 | 8844
2D76 | 8796 | L 2E3C | 87BA | < 2E60 | 87DE | ° 2F26 | 8845 | 7
2D77 | 8797 | <« 2E3D | 87BB | = 2E61 | 87DF | a 2F27 | 8846 | T
2D78 | 8798 | L 2E3E | 87BC | > 2E62 | 87E0 | b 2F28 | 8847 | 1
2D79 | 8799 | 4 2E3F | 87BD | ? 2E63 | 87E1 c 2F29 | 8848 | 7
2D7A | 879A | - 2E40 | 87TBE | @ 2E64 | 87E2 | d 2F2A | 8849 | 1
2D7B | 879B | n 2E41 | 87BF | A 2E65 | 87E3 | e 2F2B | 884A | %
2D7C | 879C | U 2E42 | 87CO0 | B 2E66 | 87E4 | f 2F2C | 884B | ¥
2D7D | 879D 2E43 | 87C1 | C 2E67 | 87E5 | ¢ 2F2D | 884C | 1
2D7E | 879E 2E44 | 87C2 | D 2E68 | 87E6 | h 2F2E | 884D | 3
2E21 | 879F ! 2E45 | 87C3 | E 2E69 | 87E7 i 2F2F | 884E | 7
2E22 | 87A0 | " 2E46 | 87C4 | F 2EGA | 87TE8 | ] 2F30 | 884F | -
2E23 | 87TA1 | # 2E47 | 87C5 | G 2E6B | 87E9 | k 2F31 | 8850 | T
2E24 | 87A2 | $ 2E48 | 87C6 | H 2E6C | 87TEA | | 2F32 | 8851 1
2E25 | 87TA3 | % 2E49 | 87C7 I 2E6D | 87TEB | m 2F33 | 8852 | 7
2E26 | 87A4 | & 2E4A | 87C8 | J 2EG6E | 87TEC | n 2F34 | 8853 | I
2E27 | 87A5 ' 2E4B | 87C9 | K 2E6F | 87TED | o 2F35 | 8854 | %
2E28 | 87A6 | ( 2E4C | 87CA | L 2E70 | 87TEE | p 2F36 | 8855 | %
2E29 | 87A7 | ) 2E4D | 87CB | M 2E71 | 87EF | q 2F37 | 8856 | %
2E2A | 87TA8 | * 2E4E | 87CC | N 2E72 | 87F0 r 2F38 | 8857 | 7
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JS | SJIS | # JS | SJIS | # JS | sJis | ¥ JS | sJis | ¥
2F39 | 8858 | 7 2F5D | 887C | 3023 | 88A1 | % 3047 | 88C5 | H
2F3A | 8859 | 1 2F5E | 887D | ° 3024 | 88A2 | [ 3048 | 88C6 | ¥
2F3B | 885A | 2F5F | 887E | ° 3025 | 88A3 | = 3049 | 88C7 | &
2F3C | 885B | ¥ 2F60 | 8880 | =F 3026 | 88A4 | B 304A | 88C8 | LA
2F3D | 885C | % 2F61 | 8881 | 3027 | 88A5 | # 304B | 88C9 | f#
2F3E | 885D | t 2F62 | 8882 | 7 3028 | 88A6 | & 304C | 88CA | fi
2F3F | 885E | Y 2F63 | 8883 | # 3029 | 88A7 | & 304D | 88CB | &k
2F40 | 885F | 4 2F64 | 8884 | ¥ 302A | 88A8 | = 304E | 88CC | &
2F41 | 8860 | ¥ 2F65 | 8885 | J 302B | 88A9 | 304F | 88CD
2F42 | 8861 | Y 2F66 | 8886 | # 302C | 88AA | 7 3050 | 88CE | &
2F43 | 8862 | T 2F67 | 8887 | ¥ 302D | 88AB | & 3051 | 88CF | &
2F44 | 8863 | | 2F68 | 8888 | ¥ 302E | 88AC | B 3052 | 88D0 | H
2F45 | 8864 | ¥ 2F69 | 8889 | 4 302F | 88AD | B 3053 | 88D1 | Ft
2F46 | 8865 | = 2F6A | 888A | O 3030 | 88AE | f& 3054 | 88D2 | 1
2F47 | 8866 | 3 2F6B | 888B | 3031 | 88AF | E 3055 | 88D3 | =
2F48 | 8867 | % 2F6C | 888C | ¥ 3032 | 88B0 | & 3056 | 88D4 | &t
2F49 | 8868 | / 2F6D | 888D | X 3033 | 88B1 | 3057 | 88D5 | &
2F4A | 8869 | N 2F6E | 888E | 3034 | 88B2 | #¥ 3058 | 88D6 | #
2F4B | 886A | t 2F6F | 888F | Y 3035 | 88B3 | 3059 | 88D7 | &
2F4C | 886B | 7 2F70 | 8890 | & 3036 | 88B4 | ® 305A | 88D8 | &
2F4D | 886C | A 2F71 | 8891 | F 3037 | 88B5 | & 305B | 88D9 | £
2F4E | 886D | 2F72 | 8892 | V¥ 3038 | 88B6 | % 305C | 88DA | B
2F4F | 886E | ¥ 2F73 | 8893 | F 3039 | 88B7 | 305D | 88DB | #E
2F50 | 886F | 2 2F74 | 8894 | K 303A | 88B8 | i 305E | 88DC | #&
2F51 | 8870 | A 2F75 | 8895 | /\ 303B | 88B9 | #A 305F | 88DD | B
2F52 | 8871 | X 2F76 | 8896 | /\ 303C | 88BA | # 3060 | 88DE | &
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4175 | 9195 | ¥ 423B | 91B9 | #& 425F | 91DD | & 4325 | 9244 | &
4176 | 9196 | E 423C | 91BA | # 4260 | 91DE | iB 4326 | 9245 | %
4177 | 9197 | & 423D | 91BB | #& 4261 | 91DF | & 4327 | 9246 | 3%
4178 | 9198 | & 423E | 91BC | t 4262 | 91E0 | B 4328 | 9247 | B
4179 | 9199 | ##& 423F | 91BD | % 4263 | 91E1 | & 4329 | 9248 | il
417A | 919A | & 4240 | 91BE | K 4264 | 91E2 | A 432A | 9249 | #R
417B | 919B | & 4241 | 91BF | X 4265 | 91E3 | X 432B | 924A | &
417C | 919C | & 4242 | 91CO | FE 4266 | 91E4 | A 432C | 924B | 2
417D | 919D | 1§ 4243 | 91C1 | M 4267 | 91E5 | K 432D | 924C | #&
417E | 919E | 18 4244 | 91C2 | & 4268 | 91E6 | % 432E | 924D | 1B
4221 | 919F | fd 4245 | 91C3 | # 4269 | 91E7 | BR 432F | 924E |
4222 | 91A0 | & 4246 | 91C4 | & 426A | 91E8 | & 4330 | 924F

RAIO TECHNOLOGY INC. 118/152 www.raio.com.tw



JS | SJISs | F JS | SIS | F JS | SJiIs | F JS | SJiIs | F
4331 | 9250 | B 4355 | 9274 | 4379 | 9299 | HF 443F | 92BD | i
4332 | 9251 | & 4356 | 9275 | B 437A | 929A | T 4440 | 92BE | ik
4333 | 9252 | #H 4357 | 9276 | B 437B | 929B | ¥ 4441 | 92BF | ¥
4334 | 9253 | A 4358 | 9277 | ¥ 437C | 929C | A 4442 | 92C0 | &
4335 | 9254 | & 4359 | 9278 | B 437D | 929D | % 4443 | 92C1 | &
4336 | 9255 | B 435A | 9279 | Bt 437E | 929E | & 4444 | 92C2 | &
4337 | 9256 | ¥ 435B | 927A | £ 4421 | 929F | 14 4445 | 92C3 | &
4338 | 9257 | #* 435C | 927B | & 4422 | 92A0 | Bk 4446 | 92C4 | B
4339 | 9258 | # 435D | 927C | 11 4423 | 92A1 | T 4447 | 92C5 | #
433A | 9259 | = 435E | 927D | 4424 | 92A2 | & 4448 | 92C6 | t&
433B | 925A | & 435F | 927E | & 4425 | 92A3 | & 4449 | 92C7 | &
433C | 925B | im 4360 | 9280 | & 4426 | 92A4 | B 444A | 92C8 | #E
433D | 925C | & 4361 | 9281 | # 4427 | 92A5 | 444B | 92C9 | &
433E | 925D | %E 4362 | 9282 | E 4428 | 92A6 | & 444C | 92CA | &
433F | 925E | HL 4363 | 9283 | # 4429 | 92A7 | 444D | 92CB | &
4340 | 925F | B 4364 | 9284 | 1 442A | 92A8 | 444E | 92CC
4341 | 9260 | & 4365 | 9285 | & 442B | 92A9 | #A 444F | 92CD | 1&
4342 | 9261 | & 4366 | 9286 | 442C | 92AA | # 4450 | 92CE | #
4343 | 9262 | #& 4367 | 9287 | f# 442D | 92AB | K 4451 | 92CF | 1H
4344 | 9263 4368 | 9288 | H 442E | 92AC | HT 4452 | 92D0 | &
4345 | 9264 | & 4369 | 9289 | & 442F | 92AD | Bk 4453 | 92D1 | #h
4346 | 9265 | # 436A | 928A | 4430 | 92AE | BE 4454 | 92D2 | it
4347 | 9266 | M 436B | 928B | & 4431 | 92AF | & 4455 | 92D3 | B
4348 | 9267 | & 436C | 928C | & 4432 | 92B0 | B% 4456 | 92D4 | &
4349 | 9268 | & 436D | 928D | X 4433 | 92B1 | & 4457 | 92D5 | #
434A | 9269 | B 436E | 928E | = 4434 | 92B2 | & 4458 | 92D6 | &
434B | 926A | B 436F | 928F | & 4435 | 92B3 | & 4459 | 92D7 | &
434C | 926B | #* 4370 | 9290 | & 4436 | 92B4 | # 445A | 92D8 | ¥
434D | 926C | f& 4371 | 9291 | B 4437 | 92B5 | Bk 445B | 92D9 | FE
434E | 926D | # 4372 | 9292 | # 4438 | 92B6 | #k 445C | 92DA | &
434F | 926E | it 4373 | 9293 | B 4439 | 92B7 | & 445D | 92DB | #h
4350 | 926F | b 4374 | 9294 | & 443A | 92B8 | B 445E | 92DC | I
4351 | 9270 | B 4375 | 9295 | 443B | 92B9 | B 445F | 92DD | @
4352 | 9271 | & 4376 | 9296 | # 443C | 92BA | #b 4460 | 92DE | #Y
4353 | 9272 | Mt 4377 | 9297 | F 443D | 92BB | # 4461 | 92DF | 8
4354 | 9273 | 4378 | 9298 | # 443E | 92BC | E 4462 | 92E0 | &
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4463 | 92E1 | 1K 4529 | 9348 | & 454D | 936C | 3} 4571 | 9391 |
4464 | 92E2 | 1% 452A | 9349 | By 454E | 936D | #t 4572 | 9392 | &
4465 | 92E3 | 18 452B | 934A | & 454F | 936E | & 4573 | 9393 | &
4466 | 92E4 | I 452C | 934B | & 4550 | 936F | & 4574 | 9394 | 4T
4467 | 92E5 | & 452D | 934C | 4551 | 9370 | % 4575 | 9395 | &
4468 | 92E6 | = 452E | 934D | % 4552 | 9371 | B& 4576 | 9396 | X
4469 | 92E7 | & 452F | 934E | B 4553 | 9372 | & 4577 | 9397 | &
446A | 92E8 | E 4530 | 934F | f 4554 | 9373 | # 4578 | 9398 | &
446B | 92E9 | 4531 | 9350 | # 4555 | 9374 | & 4579 | 9399 | &
446C | 92EA | & 4532 | 9351 | & 4556 | 9375 | 457A | 939A | &
446D | 92EB | E 4533 | 9352 | & 4557 | 9376 | i 457B | 939B | f&
446E | 92EC | & 4534 | 9353 | # 4558 | 9377 | & 457C | 939C | *%&
446F | 92ED | 5 4535 | 9354 | H 4559 | 9378 | E 457D | 939D | #t
4470 | 92EE | 4536 | 9355 | i& 455A | 9379 | * 457E | 939E | F|
4471 | 92EF | & 4537 | 9356 | X 455B | 937A | W 4621 | 939F | E
4472 | 92F0 | # 4538 | 9357 | & 455C | 937B | & 4622 | 93A0 | &
4473 | 92F1 | & 4539 | 9358 | J& 455D | 937C | #I 4623 | 93A1 | &
4474 | 92F2 | 453A | 9359 | & 455E | 937D | % 4624 | 93A2 | &Y
4475 | 92F3 | T 453B | 935A | #E 455F | 937E | % 4625 | 93A3 =
4476 | 92F4 | BE 453C | 935B | # 4560 | 9380 | & 4626 | 93A4 | B
4477 | 92F5 | & 453D | 935C | B& 4561 | 9381 | JJ 4627 | 93A5 | #
4478 | 92F6 | 2 453E | 935D | ¥ 4562 | 9382 | /& 4628 | 93A6 | ik
4479 | 92F7 | %% 453F | 935E | EH 4563 | 9383 | #& 4629 | 93A7 | &
447A | 92F8 | fE 4540 | 935F | =R 4564 | 9384 | #E 462A | 93A8 | #&
447B | 92F9 | FT 4541 | 9360 | 1= 4565 | 9385 | & 462B | 93A9 | B8
447C | 92FA | 7 4542 | 9361 | B 4566 | 9386 | & 462C | 93AA | B&
447D | 92FB | B 4543 | 9362 | & 4567 | 9387 | B 462D | 93AB | K&
447E | 92FC | & 4544 | 9363 | H 4568 | 9388 | U 462E | 93AC | H
4521 | 9340 | EP 4545 | 9364 | & 4569 | 9389 | & 462F | 93AD | &
4522 | 9341 | B 4546 | 9365 | R 456A | 938A | & 4630 | 93AE | B
4523 | 9342 | T 4547 | 9366 | & 456B | 938B | #& 4631 | 93AF | [E
4524 | 9343 | B 4548 | 9367 | & 456C | 938C | ® 4632 | 93B0 | E
4525 | 9344 | e 4549 | 9368 | & 456D | 938D | #k 4633 | 93B1 | B
4526 | 9345 | & 454A | 9369 | h 456E | 938E | % 4634 | 93B2 | &
4527 | 9346 | # 454B | 936A | & 456F | 938F | & 4635 | 93B3 | &
4528 | 9347 | ® 454C | 936B | fE 4570 | 9390 | #% 4636 | 93B4 | M
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4637 | 93B5 | & 465B | 93D9 | JE 4721 | 9440 | @ 4745 | 9464 | &
4638 | 93B6 | E 465C | 93DA | & 4722 | 9441 | K 4746 | 9465 |
4639 | 93B7 | Hm 465D | 93DB | & 4723 | 9442 | E 4747 | 9466 | &
463A | 93B8 | & 465E | 93DC | & 4724 | 9443 | £ 4748 | 9467 | &
463B | 93B9 | & 465F | 93DD | # 4725 | 9444 | ©& 4749 | 9468 | ik
463C | 93BA | M 4660 | 93DE | = 4726 | 9445 | & 474A | 9469 | B
463D | 93BB | Ik 4661 | 93DF | AF 4727 | 9446 | & 474B | 946A | ®
463E | 93BC | & 4662 | 93E0 | & 4728 | 9447 | & 474C | 946B | %
463F | 93BD | E 4663 | 93E1 | E 4729 | 9448 | & 474D | 946C | &
4640 | 93BE | 1§ 4664 | 93E2 | B A72A | 9449 | #& 474E | 946D | &
4641 | 93BF | & 4665 | 93E3 | & 472B | 944A | = 474F | 946E | &
4642 | 93CO | #t 4666 | 93E4 | 472C | 944B | & 4750 | 946F | H
4643 | 93C1 | & 4667 | 93E5 | # 472D | 944C | & 4751 | 9470 | &
4644 | 93C2 | B 4668 | 93E6 | & 472E | 944D | # 4752 | 9471 | #
4645 | 93C3 | % 4669 | 93E7 | AT2F | 944E | §F 4753 | 9472 |
4646 | 93C4 | & 466A | 93E8 | ## 4730 | 944F | = 4754 | 9473 | B&
4647 | 93C5 | & 466B | 93E9 | Al 4731 | 9450 | & 4755 | 9474 |
4648 | 93C6 | It 466C | 93EA | #& 4732 | 9451 | ¥ 4756 | 9475 | &
4649 | 93C7 | & 466D | 93EB | B 4733 | 9452 | B 4757 | 9476 | K&
464A | 93C8 | #5 466E | 93EC | 4734 | 9453 | *5 4758 | 9477 | B
464B | 93C9 | 466F | 93ED | 14 4735 | 9454 | T 4759 | 9478 | fifi
464C | 93CA | & 4670 | 93EE | ¥ 4736 | 9455 | B 475A | 9479 | &
464D | 93CB | & 4671 | 93EF | # 4737 | 9456 | 2 475B | 947A | B
464E | 93CC | #& 4672 | 93F0 | % 4738 | 9457 | % 475C | 947B | f&
464F | 93CD | /& 4673 | 93F1 | = 4739 | 9458 | B 475D | 947C | &
4650 | 93CE | ® 4674 | 93F2 | e 473A | 9459 | 1% 475E | 947D | #&
4651 | 93CF | & 4675 | 93F3 | X 473B | 945A | B A75F | 947E | ¥
4652 | 93D0 | = 4676 | 93F4 | & 473C | 945B | #h 4760 | 9480 | #%
4653 | 93D1 | & 4677 | 93F5 | G 473D | 945C | K& 4761 | 9481 | &
4654 | 93D2 | ## 4678 | 93F6 | H 473E | 945D | KX 4762 | 9482 | R
4655 | 93D3 | W@ 4679 | 93F7 | A A73F | 945E | R 4763 | 9483 | B
4656 | 93D4 | 467A | 93F8 | 4TI 4740 | 945F | B 4764 | 9484 | 7%
4657 | 93D5 | & 467B | 93F9 | 1 4741 | 9460 | R 4765 | 9485 | &%
4658 | 93D6 | 467C | 93FA | H 4742 | 9461 | & 4766 | 9486 | B
4659 | 93D7 | M 467D | 93FB | % 4743 | 9462 | B 4767 | 9487 | &
465A | 93D8 | & 467E | 93FC | A 4744 | 9463 | & 4768 | 9488 | 18
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4769 | 9489 | #F 482F | 94AD | % 4853 | 94D1 | #R 4877 | 94F5 | &
476A | 948A | %l 4830 | 94AE | B 4854 | 94D2 | # 4878 | 94F6 | B
476B | 948B | # 4831 | 94AF | & 4855 | 94D3 | B 4879 | 94F7 | %
476C | 948C | fH 4832 | 94B0 | % 4856 | 94D4 | & A87A | 94F8 | #t
476D | 948D | 4833 | 94B1 | & 4857 | 94D5 | & 487B | 94F9 | B
A76E | 948E | 18 4834 | 94B2 | ik 4858 | 94D6 | & 487C | 94FA | E
A76F | 948F | # 4835 | 94B3 | & 4859 | 94D7 | & 487D | 94FB | B
4770 | 9490 | # 4836 | 94B4 | R 485A | 94D8 | & 487E | 94FC | =
4771 | 9491 | A 4837 | 94B5 | 18 485B | 94D9 | EE 4921 | 9540 | &
4772 | 9492 | H 4838 | 94B6 | B 485C | 94DA | B 4922 | 9541 | &
4773 | 9493 | $& 4839 | 94B7 | 1A 485D | 94DB | & 4923 | 9542 |
AT74 | 9494 | 483A | 94B8 | #4 485E | 94DC | 12 4924 | 9543 | [T
4775 | 9495 | #if 483B | 94B9 | & 485F | 94DD | I 4925 | 9544 | JE
4776 | 9496 | & 483C | 94BA | ## 4860 | 94DE | ¥ 4926 | 9545 | B
4777 | 9497 | & 483D | 94BB | ¥ 4861 | 94DF | #* 4927 | 9546 | E
4778 | 9498 | B2 483E | 94BC | ¥ 4862 | 94E0 | B 4928 | 9547 | B&
4779 | 9499 | & 483F | 94BD | & 4863 | 94E1 | #t 4929 | 9548 | %
ATTA | 949A | 1B 4840 | 94BE | ¥ 4864 | 94E2 | # 492A | 9549 | B
477B | 949B | & 4841 | 94BF | 1A 4865 | 94E3 | # 492B | 954A | i@
477C | 949C | & 4842 | 94C0 | # 4866 | 94E4 | Lt 492C | 954B | #
477D | 949D | B 4843 | 94C1 | 3 4867 | 94E5 | W 492D | 954C | 2
ATTE | 949E | & 4844 | 94C2 | R 4868 | 94E6 | &K 492E | 954D | ¥
4821 | 949F | & 4845 | 94C3 | & 4869 | 94E7 | K 492F | 954E | &
4822 | 94A0 | 78 4846 | 94C4 | R 486A | 94E8 | & 4930 | 954F | #&
4823 | 94A1 | 4847 | 94C5 | R 486B | 94E9 | ® 4931 | 9550 | &
4824 | 94A2 | & 4848 | 94C6 | 3B 486C | 94EA | #F 4932 | 9551 | &
4825 | 94A3 | 2= 4849 | 94C7 | 486D | 94EB | & 4933 | 9552 | #&
4826 | 94A4 | & 484A | 94C8 | B¥ 486E | 94EC | BB 4934 | 9553 | A
4827 | 94A5 | & 484B | 94C9 | & 486F | 94ED | # 4935 | 9554 | B
4828 | 94A6 | 1% 484C | 94CA | #% 4870 | 94EE | 3k 4936 | 9555 | &
4829 | 94A7 | 484D | 94CB | & 4871 | 94EF | B 4937 | 9556 | I
482A | 94A8 | I 484E | 94CC | B 4872 | 94F0 | i 4938 | 9557 | &
482B | 94A9 | B 484F | 94CD | #8 4873 | 94F1 | 3E 4939 | 9558 | Xk
482C | 94AA | N\ 4850 | 94CE | Xk 4874 | 94F2 | T 493A | 9559 | E
482D | 94AB | #k 4851 | 94CF | & 4875 | 94F3 | & 493B | 955A | Bl
482E | 94AC | B 4852 | 94D0 | #& 4876 | 94F4 | £ 493C | 955B | E
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493D | 955C | #* 4961 | 9581 | & 4A27 | 95A5 | #A 4A4B | 95C9 | &
493E | 955D | ¥ 4962 | 9582 | F 4A28 | 95A6 | 4A4C | 95CA | Al
493F | 955E | # 4963 | 9583 | X 4A29 | 95A7 | 1L 4A4D | 95CB | &
4940 | 955F | 4964 | 9584 | #&F 4A2A | 95A8 | ¥1 4A4E | 95CC | &
4941 | 9560 | 4965 | 9585 | & 4A2B | 95A9 | fif 4A4F | 95CD | &
4942 | 9561 | & 4966 | 9586 | & 4A2C | 95AA | & 4A50 | 95CE | fm
4943 | 9562 | ® 4967 | 9587 | =% 4A2D | 95AB | ¥ 4A51 | 95CF | &
4944 | 9563 | & 4968 | 9588 | & 4A2E | 95AC | g 4A52 | 95D0 | A
4945 | 9564 | H 4969 | 9589 | & 4A2F | 95AD | & 4A53 | 95D1 | #&
4946 | 9565 | #& 496A | 958A | i 4A30 | 95AE | 1& 4A54 | 95D2 | f®
4947 | 9566 | 496B | 958B | it 4A31 | 95AF | # 4A55 | 95D3 | &
4948 | 9567 | 4 496C | 958C | B 4A32 | 95B0 | % 4A56 | 95D4 | B
4949 | 9568 | #& 496D | 958D | K¢ 4A33 | 95B1 | B 4A57 | 95D5 | B
494A | 9569 | m 496E | 958E | & 4A34 | 95B2 | ¥ 4A58 | 95D6 | f&
494B | 956A | # 496F | 958F | & 4A35 | 95B3 | E 4A59 | 95D7 | %
494C | 956B | & 4970 | 9590 | & 4A36 | 95B4 | # 4A5A | 95D8 | 1
494D | 956C | & 4971 | 9591 | £ 4A37 | 95B5 | F 4A5B | 95D9 | #
494E | 956D | ¥ 4972 | 9592 | H 4A38 | 95B6 | X 4A5C | 95DA | #F
494F | 956E | & 4973 | 9593 | % 4A39 | 95B7 | H 4A5D | 95DB | f&
4950 | 956F | & 4974 | 9594 | 4A3A | 95B8 | & 4A5E | 95DC | ##
4951 | 9570 | #& 4975 | 9595 | 4A3B | 95B9 | ff 4A5F | 95DD | ##
4952 | 9571 | #& 4976 | 9596 | # 4A3C | 95BA | & 4A60 | 95DE
4953 | 9572 | & 4977 | 9597 | R 4A3D | 95BB | % 4A61 | 95DF | 1
4954 | 9573 | &~ 4978 | 9598 | & 4A3E | 95BC | & 4A62 | 95E0 | &
4955 | 9574 | ¢ 4979 | 9599 | B& 4A3F | 95BD | ¥ 4A63 | 95E1 | B
4956 | 9575 | & 497A | 959A | 1R 4A40 | 95BE | ¥ 4A64 | 95E2 | ##
4957 | 9576 | * 497B | 959B | &l 4A41 | 95BF | R 4A65 | 95E3 |
4958 | 9577 | t= 497C | 9590C | & 4A42 | 95C0O | I 4A66 | 95E4 | &
4959 | 9578 | B 497D | 959D | & 4A43 | 95C1 | Wk 4A67 | 95E5 | &
495A | 9579 | B 497E | 959E | AR 4A44 | 95C2 | FBA 4A68 | 95E6 | &
495B | 957A | 4A21 | 959F | & 4A45 | 95C3 | P& 4A69 | 95E7 | &
495C | 957B | ¥ 4A22 | 95A0 | & 4A46 | 95C4 | K 4A6A | 95E8 | X
495D | 957C | 1 4A23 | 95A1 | & 4M47 | 95C5 | B 4A6B | 95E9 | &
495E | 957D | % 4A24 | 95A2 | & 4A48 | 95C6 | fi# 4A6C | 95EA | &
495F | 957E | B 4A25 | 95A3 | M 4A49 | 95C7 | B 4A6D | 95EB | &
4960 | 9580 | # 4A26 | 95A4 | BB 4A4A | 95C8 | %E 4A6E | 95EC | &
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4A6F | 95ED | fik 4B35 | 9654 | fE 4B59 | 9678 | & 4B7D | 969D | 1&
4A70 | 95EE | & 4B36 | 9655 | i 4B5A | 9679 | 1% 4B7E | 969E | i
4A71 | 95EF | & 4B37 | 9656 | 4 4B5B | 967A | & 4C21 | 969F | &
4A72 | 95F0 | X 4B38 | 9657 | & 4B5C | 967B | & 4C22 | 96A0 | &
4A73 | 95F1 | #R 4B39 | 9658 | 18 4B5D | 967C | A 4C23 | 96A1 | EK
4A74 | 95F2 | = 4B3A | 9659 | = 4B5E | 967D | L 4C24 | 96A2 | K
4A75 | 95F3 | E 4B3B | 965A | It 4B5F | 967E | & 4C25 | 96A3 | f&
4A76 | 95F4 | IE 4B3C | 965B | B 4B60 | 9680 | FE 4C26 | 96A4 | B
4ATT7 | 95F5 | & 4B3D | 965C | # 4B61 | 9681 | FE 4C27 | 96A5 | &
4A78 | 95F6 | F# 4B3E | 965D | £ 4B62 | 9682 | & 4C28 | 96A6 | IH
4A79 | 95F7 | BB 4B3F | 965E | & 4B63 | 9683 | Rk 4C29 | 96A7 | &
4ATA | 95F8 | 13 4B40 | 965F | # 4B64 | 9684 | # 4C2A | 96A8 | &=
4A7B | 95F9 | #& 4B41 | 9660 | B 4B65 | 9685 | Ik 4C2B | 96A9 | &
4A7C | 95FA | 4B42 | 9661 | %1 4B66 | 9686 | Bk 4C2C | 96AA | &
4A7TD | 95FB | A 4B43 | 9662 | Fh 4B67 | 9687 | ® 4C2D | 96AB | &
4ATE | 95FC | B 4B44 | 9663 | & 4B68 | 9688 | B 4C2E | 96AC |
4B21 | 9640 | % 4B45 | 9664 | & 4B69 | 9689 | & 4C2F | 96AD | 1
4B22 | 9641 | 7@ 4B46 | 9665 | % 4B6A | 968A | & 4C30 | 96AE | #%
4B23 | 9642 | F 4B47 | 9666 | & 4B6B | 968B | & 4C31 | 96AF | K
4B24 | 9643 | 3 4B48 | 9667 | ## 4B6C | 968C | & 4C32 | 96B0 | HR
4B25 | 9644 | %& 4B49 | 9668 | Bn 4B6D | 968D | 4C33 | 96B1 | #&
4B26 | 9645 | F2 4B4A | 9669 | BR 4B6E | 968E | f 4C34 | 96B2 | &
4B27 | 9646 | B 4B4B | 966A | & 4B6F | 968F | i 4C35 | 96B3 | &
4B28 | 9647 | #A 4B4C | 966B | it 4B70 | 9690 | #& 4C36 | 96B4 | £
4B29 | 9648 | Z 4B4D | 966C | f% 4B71 | 9691 | # 4C37 | 96B5 | F
4B2A | 9649 | # 4B4E | 966D | b 4B72 | 9692 | 7 4C38 | 96B6 | #&
4B2B | 964A | & 4B4F | 966E | = 4B73 | 9693 | & 4C39 | 96B7 | i
4B2C | 964B | & 4B50 | 966F | # 4B74 | 9694 | X 4C3A | 96B8 | &
4B2D | 964C | & 4B51 | 9670 | #b 4B75 | 9695 | #K 4C3B | 96B9 | &
4B2E | 964D | 3B 4B52 | 9671 | #& 4B76 | 9696 | K 4C3C | 96BA | B
4B2F | 964E | # 4B53 | 9672 | BE 4B77 | 9697 | K 4C3D | 96BB | E
4B30 | 964F | fa 4B54 | 9673 | B 4B78 | 9698 | i& 4AC3E | 96BC | &
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4C43 | 96C1 | #4 4C67 | 96E5 | F9 4D2D | 974C | B 4D51 | 9770 | H
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