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1. r]?lj fr
RA8802/8820 (LCD) RA8802 320x240
LCD RA8820 240x240 LCD 512K Byte
MCU RA8802/8820 /
LCD MCU
RA8802/8820
1-1 RA8802/8820
RA8802/8820
Demo Program
RA8802/8820 Data Sheet
MRS | g | TR gl T
(MCU) ( LCD Driver) (LCD Panel)
RA8802
RA8820
A — B
(Extendible <t AL
Font ROM) (0% 1)
R I —] Y
fipEt (Touch Panel)
3
AT
(Clock)
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2. BAEIFMCU)OE L |

RA8802/8820 / LCD LCD 8080 6800
MCU SYS_MI RA8802/8820 MCU 8080 6800
SYS M Pull Low RA8802/8820 MCU 8080
RA8802/8820 MCU 6800
2.1 8080 MCU
2-1 RA8802/8820 8080 MCU RA8802/8820 8080
MCU
8080
MCU RA8802
AD > RS
AL-A7 —p »| Cs1
R _ | Decoder -
IORQ > > Ccs2
SYS_MI
D0-D3(D0 -D7) [~ DB0-3(DB0-7)
RD > RD
WR > WR
‘RES | RST

2-1 8080 (4/8-bit) MCU  RAB8802/8820

2-2 8080 MCU RA8802/8820 RA8802/8820 RS “H”
RA8802/8820 (Register Access Cycle) RS
“L” Display RAM Data (Data Access Cycle) 8080 6800 “RS” Pin
MCU  Address Pin “A0” 8080 MCU 6800 Read Write
RD Low WR Low RS
2-2 MCU
MCU
8088 MCU  RA8802/8820 Display RAM MCU
Display RAM 8088 MCU Display RAM

MCU
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tans

—>
[ 4
RS, CS1 >< J%Z
K
_»tAW
le——— tcvc |
_ -] tcc - \ ,
WR, RD L 74/7

»toss — 5]
toHs
DB0O~DB7 4
(WRITE) ~
——t accs “tOHS
DB0O~DB7
(READ)
2-2 8-Bit 8080 MCU RA8802/8820 /Data /
2-1
Signal Symbol Parameter Rating Unit Condition
Min Max
tans Address hold time 10 -- ns System Clock:
RS, CS1# ; 8MHz
taws Address setup time 63 -- ns
- Voltage: 3.3V
t System cycle time 800 -- ns
WR#, RD# e y yeeld
tce Strobe pulse width 400 -- ns
toss Data setup time 63 -- ns
toHs Data hold time 10 -- ns
DBO to DB7 -
taccs RD access time - 330 ns
tons Output disable time 10 -- ns
2.2 6800 MCU
2-3  RAB8802/8820 6800 MCU RA8802/8820 6800
MCU 6800 MCU Read, Write Pin RD/WR High
RD/WR Low EN (Enable)
RS
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6800
MCU RA8802 VDD
A0 ™| Rs
AL-A7 —p p| CS1
.| Decoder o
VMA > > cs2
SYS_MI
DO0-D3(D0-D7) [« | DB0-3(DB0-7)
EN > EN
RIW > RW
‘RES »| RST
2-3 6800 (4/8-bit) MCU  RA8802/8820
RA8802/8820 6800 8080 MCU
MCU RD#(EN) (Pin#33) MCU 8080
RD# 6800 MCU EN Pin #32 MCU 8080
WR# 6800 MCU RD/WR MCU RA8802/8820
Data Sheet 4.1
2-4 6800 MCU RAB8802/8820 MCU
MCU
6800 RAB8802/8820 Display RAM
MCU Display RAM 6800 MCU  Display RAM
MCU
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| tcvece
«
P L
re— t Awe —>| tew > | tare
- — 4
RS, R/W, CS1 ><
K
le«—— tose —>| - tore
DB0O~DB7 g
(WRITE) <\ jE
ldAaccs_, _,ltore
DB0O~DB7
(READ)
2-4 8-bit 6800 MCU RA8802/8820 /Data /
2-2
Signal Symbol Parameter - Rating Unit Condition
Min Max
/ tans Address hold time 10 - ns System Clock:
AO, R/W#, . 8MHz
CS1# taws Address setup time 63 -- ns Voltage: 3.3V
teves System cycle time 800 -- ns
tose Data setup time 63 -- ns
toHe Data hold time 10 -- ns
DBO to DB7 -
taccs Access time - 330 ns
tons Output disable time 10 -- ns
EN tew Enable pulse width 400 -- ns
2.3 4Bit/8Bit MCU
RA8802/8820 8080 6800 MCU MCU
4-Bit 8-Bit SYS DB MCU (Data Bus)
SYS DB Pull Low RA8802/8820 MCU 4-Bit
RA8802/8820 MCU 8-Bit RA8802/8820 8-Bit
4-Bit MCU (Cycle) RA8802/8820
4-bit MCU RA8802/8820 MCU DB3~DBO0
DB7~DB4 Pull Low Nibble(4-Bit)
RAIO TECHNOLOGY INC. 9/115 Www.raio.com.tw
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DB3~DBO0 (DB3~DB0) Bit[7..4]
(DB3~DBO0) Bit[3..0] 2.4 5~8
2.4 MCU
MCU RA8802/8820
65C02
RA8802/8820 Pin “RS” RA8802/8820 “RS” (RS=1) DDRAM(RS=0) Pin
SYS_PLR MCU RA8802/8820 RS 1
“RS” Pin MCU  Address Pin “AQ” AO
=1 MCU REG_ADDR A0=0 MCU DATA_ADDR
1 8-Bit MCU Data RA8802/8820
LDA #00h ; LCD Controller Register (LCR)
STA REG_ADDR
LDA #A5h ; “A5" LCR
STA REG_ADDR
LDA #EOh ; Pattern Data Register (PDR)
STA REG_ADDR
LDA #5Ah ; “5A”  PDR
STA REG_ADDR
2 8-Bit MCU RA8802/8820 Data
LDA #00h ; LCD Controller Register (LCR)
STA REG_ADDR
LDA REG_ADDR ; LCR
LDA #EOh ; Pattern Data Register (PDR)
STA REG_ADDR
LDA REG_ADDR ; PDR
3 8-Bit MCU
LDA #BAh ; ‘o “BA”
STA DATA_ADDR
LDA #F4h ; ‘o “F4”
STA DATA_ADDR ; ‘o
LDA #ADh ; ‘o “AD”
STA DATA_ADDR
LDA #B6h ; Lo “B6”
STA DATA_ADDR ; o
RAIO TECHNOLOGY INC. 10/115 www.raio.com.tw
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Time

4 8-Bit MCU

LDA

1~-4  8-Bit

RA8802/8820

REG_ADDR

MCU

5 4-Bit MCU

LDA
STA
LDA
STA
LDA
STA
LDA
STA

LDA
STA
LDA
STA
LDA
STA
LDA
STA

#0h
REG_ADDR
#0h
REG_ADDR
#Ah
REG_ADDR
#5h
REG_ADDR

#Eh
REG_ADDR
#0h
REG_ADDR
#5h
REG_ADDR
#Ah
REG_ADDR

6 4-Bit MCU

LDA
STA
LDA
STA
LDA

LDA

LDA
STA
LDA
STA
LDA

LDA

#0h
REG_ADDR
#0h
REG_ADDR
REG_ADDR

REG_ADDR

#Eh
REG_ADDR
#0h
REG_ADDR
REG_ADDR

REG_ADDR

Display RAM

Display RAM Data

Data

RA8802/8820

Data

Display RAM Data

4-Bit MCU Cycle

5~8 1-4

RA8802/8820

LCD Controller Register (LCR)

“A5" LCR

Pattern Data Register (PDR)

“5A”  PDR

Data

LCD Controller Register (LCR)

LCR (High Nibble)

LCR (Low Nibble)

Pattern Data Register (PDR)

PDR (High Nibble)

PDR (Low Nibble)

RAiIO TECHNOLOGY INC.
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7 4-Bit MCU

RAiIO TECHNOLOGY INC.

LDA
STA
LDA
STA
LDA
STA
LDA
STA

LDA
STA
LDA
STA
LDA
STA
LDA
STA

#Bh
DATA_ADDR
#Ah
DATA_ADDR
#Fh
DATA_ADDR
#4h
DATA_ADDR

#Ah
DATA_ADDR
#Dh
DATA_ADDR
#Bh
DATA_ADDR
#6h
DATA_ADDR

8 4-Bit MCU

LDA

LDA

REG_ADDR

REG_ADDR

12/115

Display RAM

Data

RA8802/8820

/ LCD

“BA”

uF4n

“AD”

nB6n

Display RAM Data(High Nibble)

Display RAM Data(Low Nibble)
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3. ¥l i 7 B (LCD Driver)fusg] |

RA8802/8820 (LCD Driver) RA8802 320x240
(LCD Panel) RA8820 240x160
Panel LCD Driver 3-1 RA8802/8820 ST8016 LCD Driver
160x160
El01 Y1-Y160
—| MD FR [
1 sc LP 160*160 DOT LCD
DISPOFF PANEL
L/R
XCK
+—| DIO~DI7
VDD EIOZ 578016
(Common)
VSS <
7
-<
=
3
YD
|
FRM X O r- 7
O »n © =X
LP ~ 38
9
DISPOFF T ST8016
XCK o (Segment)
me _ D
LDO~LD7 Q2 5882
RA8802

3-1 RAB8802/8820 LCD Driver(ST8016)

3-1 ST8016 LCD Driver 160x160 LCD Panel Common  Segment
RA8802/8820 Frame(FRM) Latch Pulse(LP) YD Data Bus ST8016 3-2
RA8802/8820 LCD Driver LCD Driver

RA8802/8820 Data Sheet 4.2
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RA8802/8820

/ LCD

Total 160 LP for
oneframe

FRM /\|

YD n [ .
LP n n mn n L _n_
XCK __
DATA — 0000
COM1 Period
FRM |_
YD L
LP M
XCK
DATA D
COM (N) Period
FRM
L
YD 1
LP 1 M
XCK pEpgEgigEpin -
DATA EXEXEX XX gg
3-2 RA8802/8820 Driver
RA8802/8820 LCD Driver 4-Bit 8-Bit
SYS LD SYS LD Pull Low RA8802/8820 LCD Driver
4-Bit RA8802/8820 LCD Driver 8-Bit 3-1
RA8802/8820 ST8016 LCD Driver 8-Bit
3.1 (LCD Panel)
RA8802 320x240 (LCD Panel) 20 x 15 (RA8802/8820
16x16 ) RA8820 240x160 (LCD Panel) 15
x 10

14/115
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RA8802/8820

/ LCD

Window) REG[28h, 38h, 48h, 58h]

(Active Window)REG[20h, 30h, 40h, 50h]

(Display

RA8802/8820 RA8802 320x240 LCD
320x240
3-1 RAB8802/8820 IC
RA8802/8820 i .
. Driver IC Driver IC
Driver
Lp Data Latch Clock
Latch Pulse in one line
LP LOAD Latch pulse of display data
CL1 Data Latch Pulse
cp Data Shift Clock
Clock pulse for segment shift register
XCK SCP Shift Clock Pulse for X-Drivers
CL2 Data Shift Pulse
Scan Start-up Signal
FLM First Line Marker
YD FR Frame Pulse
FRAME F'rame start signal(First line mark of common
signal)
ERM DF(M) SWltch signal to convert LCD drive waveform
into AC
LD[7:0] D[7:0] LCD Data Bus
IDISPOFF Display OFF
DISPOFF /D.OFF Display OFF
DISP Display OFF
RAIO TECHNOLOGY INC. 15/115 www.raio.com.tw
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RA8802/8820

/ LCD

4. [l1% #'E] ROM

4.1 ROM
RA8802/8820 512KByte  16x16 ROM(Font ROM) RA8802/8820-T
BIG5 13,094 ASCII CODE RA8802/8820-S
7602 GB RA8802/8820 512KByte
ROM(External ROM) RA8802/8820
ROM ROM
(PCB) Layout Pin MA[19..0] MD[7..0] MCS#
MAO Pull High(10KOhm) ROM MA[7:0] MD[7:0]
VDD
4-1 RA8802/8820 ROM(512Kbyte) 4-2
ROM RA8802/8820 Data Sheet 4.4
RA8802 MX27C4000
4MBit
MA[18..0] - A[18:0]
MD[7:0] [<=& D[7:0]
MCS# OE#
t CE#
4-1 RA8802/8820 ROM(512KByte)

ADDRESS
INPUT

(MAO~MA18)

MCS

DATA ADDRESS ><
tacc

DATA OUT
MDO~MD7

VALID DATA

ton

A
Y

4-2 RA8802/8820

RAiIO TECHNOLOGY INC. 16/115
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[FOh] ROM Bit6
ROM ROM RA8802/8820-T Bit[5..4] “01”
RA8802/8820-S Bit[5..4] “10”
REG [FOh] Font Control Register (FCR)
Bit Description Text/Graph | Default | Access
ROM
7 1 h 1h RIW
/ ROM
6 1 ROM -- Oh R/W
ROM
ROM
54 | 01 BIG5 -- 00h R/W
10 GB
(1
2 1 ASCI Text Oh RIW
GB
(Big-5 GB )
Byte MCU Data Address
8-Bit MCU “o
LDA #10010000b ; ROM
Write_ REG[FOh]
LDA #BAh ; ‘o “BA”
STA DATA_ADDR
LDA #F4h : “om “F4”
STA DATA_ADDR ; ‘o
1 GB BIG5 Byte ASCII Byte
(00h~FFh) RA8802/8820 Display RAM  Data(00h~9Fh) ASCII
(8x16) “AOh” ( )
AOh~FFh  ASCII MCU Data(ASCIl ) Display RAM
[FOh] Bit2 “1”
RAIO TECHNOLOGY INC. 17/115 www.raio.com.tw
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4.2 ROM
RA8802/8820 512KByte ROM(Font ROM) Mask
16x16 16x16 32Byte 512Khyte
ROM 16K (16Kx32=512K) 512Kbyte ROM 19 (Address Line)
- A[18:0] 00000h~0001Fh 32Byte 00020h~0003Fh 32Byte
4-1:
4-1
Addr[18:5] Addr[4:0] No.
000,0000,0000,000 XXXXX 1
000,0000,0000,001 XXXXX 2
XXXXX
XXXXX
111,1111,1111,110 XXXXX 16383
111,1111,1111,111 XXXXX 16384
32Byte 4-3 4-4 Font ROM
ROM 00000h~0001Fh 4-2:
RAIO TECHNOLOGY INC. 18/115 www.raio.com.tw
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4-2
Addr[18:5] Addr[4:0] Data
000,0000,0000,000 00000 08h
00001 1Ch
00010 1Ch
00011 FFh
00100 7Fh
00101 1Ch
00110 3Eh
00111 3Eh
01000 77h
01001 41h
01010 00h
01011 00h
01100 83h
01101 7Fh
01110 3Fh
01111 OFh
10000 20h
10001 10h
10010 1Ch
10011 9Eh
10100 1Eh
10101 1Fh
10110 1Fh
10111 1Fh
11000 1Fh
11001 3Fh
11010 7Eh
11011 FEh
11100 FCh
11101 F8h
11110 FOh
11111 COh
RAIO TECHNOLOGY INC. 19/115 www.raio.com.tw
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Bytel Bytel7 08h 20h
Byte2 Bytel8 1Cch 10h
: : 1ch 1Ch
FFh 9Eh
7Fh 1Eh
1Cch 1Fh
3Eh 1Fh
3Eh 1Fh
77h 1Fh
41h 3Fh
00h 7Eh
00h FEh
83h FCh
: : 7Fh F8h
Bytel5 Byte31 3Fh FOh
Bytel6 Byte32 OFh COh,
4-3 32Byte 4-4 32Byte Data
512Kbyte = ROM 16K 2 Byte
ROM Address 4-5 High Byte Low Byte Bit[6:0]
Font ROM  Address A[18:5] A[18] High Byte Bit6 A[17] High Byte  Bit5
A[11] Low Byte Bit6 A[10] Low Byte  Bits A[5] High Byte  Bit0
High Byte LowByte Bit7 0 1
High Byte Low Byte
7 6 5 4 3 2 1017 6 5 4 3 2 10
1 J 1§ J
Y Y
18 17 16 15 14 13 12 1110 9 8 7 6 5
ROM Address
4-5 ROM Address
Font ROM  00000h~0001Fh 4-2  Data "00h”(  80h)
(High Byte and Lowe Byte) 4-4 4-6 4-6 High
Byte LowByte Bit7 X Don't Care 0 1
RAIO TECHNOLOGY INC. 20/115 www.raio.com.tw
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Address(0000h~0001Fh)
1817116 |15 (14|13 |12 (11|10 ]| 9 8 7 6 5 4 3 2 1 0

ojojojo|jo0|j0|0]O0

ojo,o0}j]0|j0j0|]0|0|]0|0]O0

S e

6 | 543|210

6 | 54| 3|2 1|0

High Byte =00h or 80h

Low Byte = 00h or 80h

4-6

ROM Address Q)

Font ROM 5C8A0h~5C8BFh 4-2 Data "5Ch”"(High
Byte) "45h"(Lowe Byte) 4-4 4-7 4-7
High Byte Low Byte Bit7 X Don't Care 0 1
ROM Code Mask
ROM  RA8802/8820 [FOh]  BIt[7] “0”
ROM
[FOh] BiIt6 1
16x16  Bitmap Bitmap 2  Byte
Bitmap 512Kbyte = ROM !

RAiIO TECHNOLOGY INC.
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Address(5C8A0h~5C8BFh)

1817|116 (15|14 |13 |12 |11}10| 9 |8 | 7 |6 | 5|4 ]|3|2|1]0

1,0|(241y2,0}0}j12},0|]0|0|]2|0}|2,0]0|0j0]0O0

t1{0(2}j1y2}0|j0(2}j0|lO}jO|2]|]0]|2(2|1|1 |1/ 12
X|1(0|1|212|1|01]0 X|]1(0]0|0]1]0]|1
6 | 54|32 ]|1]|0 716|514 ]3]|2|1]0
High Byte = 5Ch or DCh Low Byte = 45h or C5h
4-7 ROM Address (2)

RAIO TECHNOLOGY INC. 22/115 www.raio.com.tw
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5. i 7 BT e
LCD LCD
LCD RA8802/8820 5-bit
(Digital to Analog Converter, DAC) DAC
LCD Panel DAC MCU
LCD
VEE
R2 R3 T
L 3.0k 39K VEE
- . VEE
100K L
= VO LCD
. N Vi + > PANEL
IOUT + LM358 100K LM358
Rl = 100K =
RA8802/8820 680 | 104 R7
1 = 100K
5-1 DAC LCD (1)
7 VDD
L1
R3 R4 + | 474
200K M
VIN SwW g
IOUT SHDN  GND R5
R1 FB 100K
2.2K JL,
RA8802/8820 LT1615 R6
4.7u
0.1 R2 g J 39K
g 0
5-2 DAC LCD (I
5-1 RA8803/8822 DAC LCD RA8803/8822
DAC LCD “vO”"
RAIO TECHNOLOGY INC. 23/115 www.raio.com.tw
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5-2 (LT1615) VEE LCD R5
VEE( VLCD ) VEE Panel IC
RA8803/8822 RA8803/8822 DAC IOUT (5Bit DAC 32
) R3 LCCR[4:0] 00000b~11111b VEE +/- 1v~2v
( Panel ) RA8803/8822 DAC VEE
LCD MCU LCCR DAC
LCD

REG [DOh] LCD Contrast Control Register (LCCR)

Bit Description Default | Access
LCD

7 1 1h R/W
0
DAC

6 |1 MCU Bit[4..0] 1h R/W
0 MCU Bit[4..0]

LCD

5 1 1h R/W

0 DAC lout OuA
DAC lout

00000b - OpA (Min. Current)

4-0 Oh R/W
11111b - 500uA (Max. Current)

LDA #00111111b : LCD
Write_ REG[DOh] ; Data [DOJLCCR (1)
LDA #00110000b : LCD
Write_ REG[DOh] ; Data [DOh]LCCR
5-3 RA8802/8820 DAC “lout” 5-1 LCD “\/Q”
LCD LCD
DAC 5-1

RAIO TECHNOLOGY INC. 24/115 www.raio.com.tw
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R1,R2 R3 DAC
25.00
20.00 M
< 15.00
[@)]
[
:
S 10.00
o
>
5.00
0.00 ‘ ‘ ‘ e C e
© A DO DAV DN O A DO D A D N
NRPCARI NI SR G L S < S A - G AR AN
RSN RE AP AP N N NP N I AN PN
lout (mA)
5-3 lout VO
5-1 5-1 RA8802/8820 5-bit DAC lout 2°
32 32 VO LCD
LCD
R1 R2 R3 VO LCD
5-1 ( 2
lout(mA) V1 R1(KQ) | R2(KQ) | R3(KQ) | VEE VO
0.016 0.12 0.68 3.9 39 20 19.883
0.031 0.23 0.68 3.9 39 20 19.766
0.047 0.35 0.68 3.9 39 20 19.649
0.063 0.47 0.68 3.9 39 20 19.533
0.078 0.58 0.68 3.9 39 20 19.416
0.094 0.70 0.68 3.9 39 20 19.299
0.109 0.82 0.68 3.9 39 20 19.182
0.125 0.94 0.68 3.9 39 20 19.065
0.141 1.05 0.68 3.9 39 20 18.948
0.156 1.17 0.68 3.9 39 20 18.831
0.172 1.29 0.68 3.9 39 20 18.714
0.188 1.40 0.68 3.9 39 20 18.598
0.203 1.52 0.68 3.9 39 20 18.481
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0.219 1.64 0.68 3.9 39 20 18.364
0.234 1.75 0.68 3.9 39 20 18.247
0.250 1.87 0.68 3.9 39 20 18.130
0.266 1.99 0.68 3.9 39 20 18.013
0.281 2.10 0.68 3.9 39 20 17.896
0.297 2.22 0.68 3.9 39 20 17.779
0.313 2.34 0.68 3.9 39 20 17.663
0.328 2.45 0.68 3.9 39 20 17.546
0.344 2.57 0.68 3.9 39 20 17.429
0.359 2.69 0.68 3.9 39 20 17.312
0.375 2.81 0.68 3.9 39 20 17.195
0.391 2.92 0.68 3.9 39 20 17.078
0.406 3.04 0.68 3.9 39 20 16.961
0.422 3.16 0.68 3.9 39 20 16.844
0.438 3.27 0.68 3.9 39 20 16.728
0.453 3.39 0.68 3.9 39 20 16.611
0.469 3.51 0.68 3.9 39 20 16.494
0.484 3.62 0.68 3.9 39 20 16.377
0.500 3.74 0.68 3.9 39 20 16.260
1 “Write_ REG[DOh]” (Accumulator)
RA8802/8820 “Write_ REG[xxh]"

PHA ; (Accumulator) (Stack)

LDA #xxh ; (Register)

STA REG_ADDR

PLA ;

STA REG_ADDR ; Data

“Read_REGI[xxh]" RA8802/8820

“Read_REG[xxh]"

LDA #xxh ; (Register)
STA REG_ADDR
LDA REG_ADDR ; Data
2 51 Rl1 R2 RS3 320x240 LCD
DAC (Contrast)
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IC VLCD LCD Panel VLCD
RA8802/8820 DAC (Contrast)
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6. BB VTS (Touch Panel)pv Rl

(Touch Panel) LCD Controller  Driver
RA8802/8820
8-bit - (Analog to Digital Converter, ADC) (Analog Switch)
XL, XR, YU, YD RAB8802/8820 ADC
MCU ADC Touch
6.1
6-1
(Short)
6-2 YU, YD, XL, XR Touch
YU
L g }e@—V Plate
<—— X Plate

#— Electrode

XL — i ' |—XR

6-1 (Touch Panel)

vCcC

SwW2
YU

Resistor-Y

6-2
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6-3 SW2 SW3 OFF(Open) SWO SW1 ON(Close)
YU ADC(Analog to Digital Converter) Touch X
vCC
SW2 1

OFF
To ADC <« YU

Resistor-Y

XR
vCC

Resistor-X ON

6-3 X
vCcC
— - A
V+
vCC :
X5 X4 X3i X2 X1 P
IEmAA AN S A anA A e s VP
0 >
i i X5 X4 X3 X2 X1
X-axis
6-4 Resistor-X
6-3 SW2 SW3 OFF YD Floating
YU X Panel( )
6-4
6-5 SWO SW1 OFF(Open) SW2 SW3 ON(Close)
XL ADC(Analog to Digital Converter) Touch
Y LCD 6-3 6-5
Touch
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VCC
YU
To ADC
Resistor-Y
XL|
XR
VCCI—O O——
SWo SW1
OFF Resistor-X OFF
YD
SW3
ON
GND N
6-5 Y
—I— VCC vee

[ ] A

Y1 V+

Y2 P

Y VP

....................... Y3

Y 4 0 > Y

Y1 Y2 Y3 Y4 Y5

Y5

| % |
6-6 Resistor-Y
6-5 SW0 SW1 OFF XR Floating
XL Y  Panel( )
6-6
6.2
6-7 RA8802/8820
VREF ADC
6-9 RA8802/8820 TPCR
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TPDR TPCR Bit-7 Bit-6 “0”
TPCR  Bit[3..0] “1000” TPCR Bit-4 “Q” TPCR
Bit-4 “0” Touch 6-8

RA8802
RA8820 Touch Panel
X1 > XL
X2 » XR
Y1 » YU
Y2 » YD
Iref
—
VREF
30pi2.3K 20pF
VvV VvV VvV Vv
6-7 RA8802/8820
vee
YU
ADET
Resistor-Y
XL <R
VCCI—O/ o—
SWo0 SW1
ON Resistor—XOFF
YD
SW3
ON
GND v

RAiIO TECHNOLOGY INC.
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( 5 )

| o

Y
il ?%r AR LI

(FEm TPCR:

Bit[7:4]=0000, Bit[3:0]=1000)

A T No

ADET=0

ST TPCR:
Bit[3:0] =1100(SW2,3 > On)

h
EIElY ?’Tﬁ 2y TPDR
F1TVYH i (Column Data)

T JTPCR:
Bit[3:0] =0011(SW0,1 > On)

Y
v ?T % 5 TPDR
FIVX4 12 (Row Data)

v

i P e 4 2
Wiy S TPCR Bit[7:4]=1111

6-9
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REG [COh] Touch Panel Control Register (TPCR)
Bit Description Default | Access
7 0 1lh R/W
1
6 0 1lh R/W
1
4 0 1lh R
1
Bit3 = 0 > Switch SW3 OFF, Bit3 = 1 > Switch SW3 ON
3-0 | Bit2 =0 > Switch SW2 OFF, Bit2 = 1 > Switch SW2 ON 6-2 R/W
Bitl = 0 > Switch SW1 OFF, Bitl = 1 - Switch SW1 ON
Bit0 = 0 > Switch SWO0 OFF, Bit0 = 1 - Switch SW0 ON
REG [C8h] Touch Panel Data Register (TPDR)
Bit Description Default | Access
7-0 Oh R
“Touch” ADC Data
LDA #00101000b ; Touch Panel
Write_ REG[COh]
Read_REG[COh] ; Touch Panel “Touch”
LDA #00101100b ;
Write_ REG[COh]
Read_REG[C8h] ; (Get Column Data)
LDA #00100011b ;
Write_ REG[COh]
Read_REG[C8h] ; (Get Row Data)
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7. £ (Clock)pugE#
RA8802/8820 (System Clock)
1. 32768Hz (X'tal) (PLL)
2. RC-
RC-
SYS FQ RA8802/8820 Xtal PLL
RC- SYS FQ Pull Low RA8802/8820 RC-
RA8802/8820 X'tal PLL
7-1 RA8802/8820 RC- XA,
XB, LPF X'tal PLL RA, RB
(DR X tal == PLLY=H #R v 0 (2) [ IRC-F= iy ="
RA8802 RAS8802
0.22u LPF
0.022u J_ J_ 32768Hz RA
XA Rf
20p
2.7K =
20p RB
XB
% LPF
X— RA X1 XA
x— RB X XB
L BRI CRE) R e PO SR E Y T - e
RE L7 s & HUEFRTRpY PR S EHJZ%E{%E*F?* [

7-1 RA8802/8820

VDD 7-2
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~N

I

=

=

S —o—

(&)
_D_

=

Q —A—

17

>

]

VDD (Voltage)
7-2 Resister (Rf) (System Clock)
X'tal(32.678KHz) (PLL) (System Clock) (vDD)
RA8802/8820 (PLL) (System Clock)
8MHz 7-1
7-1 X'tal(32.678KHz) (System Clock)
VDD 2.4V| 2.7V| 3.0V| 3.3V| 3.6V| 3.9V| 4.2V| 4.5V| 4.8V| 5.1V
PLL
8.02| 8.02( 8.02( 8.03]| 8.02| 8.02| 8.02| 8.03| 8.04| 8.03
(MHz)
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8. I FvE T

RA8802/8820

/ LCD

8.1 (Reset)
RA8802/8820 Driver Data Pin “LD[7..0]" (Power-On) (Hardware Reset)
SYS_MI( LD7) Pull High Pull Low
RA8802/8820 MCU 8080 6800 8-1
8-1
Bit “1” mean “0” mean
(Pull High) (Pull Low)
7 LD7/SYS_MI MCU Type Select M6800 8080
SYS_MI MCU
SYS_MI Pull Low RA8802/8820 MCU 8080
RA8802/8820 MCU 6800
6 LD6/SYS DB MCU Data Bus Select 8-bit 4-bit
SYS_DB MCU 4 8
SYS DB Pull Low RA8802/8820 MCU Data Bus 4-
Bit RA8802/8820 MCU Data Bus 8-Bit
5 LD5/SYS_FQ Clock Select PLL_CLK RC OSC_CLK
SYS_FQ PLL RC
SYS_FQ Pull Low RA8802/8820 RC-
RA8802/8820 X'tal PLL
3 LD3/SYS_LD LCD Data Bus 8-bit 4-bit
SYS LD Pull Low RA8802/8820 LCD Driver Data Bus
4-Bit RA8802/8820 LCD Driver Data Bus 8-Bit
2 LD2/SYS_PLR RS Polarity Select (2) 2)
Q) SYS_PLR Pull Low ‘RS” =1 Access Cycle “RS”
=0 Data Access Cycle
(2) “RS" =0 Access Cycle “RS"=1 Data Access Cycle
1 LD1/OPM1 :
Operation Mode Set - “1”
0 LDO/OPMO
OPMO OPM1 RA8802/8820 OPMO
OPM1 NC Pin
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RST# LD[7:0] LD[7:0] Pull-Hi Enable LD[7:0]
LDI[7:0] Pin Pull-Low Pull-Hi LDI[7:0]
Pin Pull-Low Pull-Low Pull-Low 1Kohm~2.2Kohm
vDD RA8802/8820
é LD7/SYS_MI
1 LD6/SYS_DB
| LD2/SYS_PLR
R=10K or N/C
R=1K~2.2Kohm
| LD5/SYS_FQ
| LD3/SYS_LD
8-1
8-1 RA8802/8820 6800 series MCU MCU Data Bus
8-Bit RC- LCD Driver Data Bus 4-Bit “RS" =0
Access Cycle “RS” =1 Data Access Cycle 8-1
8-1 Pull-High RST# RA8802/8820 Pull-Hi Enable
RA8802/8820 VDD RA8802/8820
100KQ
From MCU
RST# RST#
' 2.2uF
o.1u|:l (f
(1) )
8-2 RST#
8-2 Reset Pin — RST# MCU 8-2 (1) RC
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8-2 (2) RAB8802/8820 Reset MCU
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph| Default | Access
RAM
5 -- Oh R/W
1
0
RA8802/8820 [00h]  BiIt5 [00h]  Bit5 MCU "1
RA8802/8820 [00h] BIt5 "0”
8.2 (Power On/Reset)
8-2A RA8802/8820 (Reset) RA8803 320x240 pixel LCD Panel trsT
250ms  trstH 50ms RA8802/8820 Reset
4— tRST ———p
RST# \
Internal
State X During Reset Reset Complete
tRSTH < »
8-2A RST#
8-3 RA8802/8820 (Power On/Reset) RA8802

320x240 pixel LCD Panel
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RA8802/8820

LCD

Power On

Hardware Reset
( RST# Active 250ms)

A 4

Delay 50ms

Setup Display/Active Window
REG[20,28]=#27h
REG[30,38]=#EFh
REG[40,48]=#00h
REG[50,58]=#00h

Clear Screen
REG[EO0]=#00h
REGI[FOQ]:bit3=1

Delay 2ms

Setup Active Mode
and
Cursor Position

v

Setup Registers
or
use Default Value

Write GB/BIG5 Code
or Bit-Map

RAiIO TECHNOLOGY INC.
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8.3

RA8802/8820

(Power On/Reset)

8-2

RA8802/8820

/ LCD

Default
8-2

Ida
jsr
Ida
jsr

Ida
jsr
Ida
jsr
Ida

jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr
Ida
jsr

Ida
jsr

rts

#11000101b
Write_ ROO
#02h
Write_R0O1

#01101001b
Write_R10
#22h
Write_R18
#39

Write_R20
#239
Write_R30
#0
Write_R40
#0

Write_ R50
#39
Write_R28
#239
Write_R38
#0
Write_R48
#0

Write_ R58
#0
Write_R60
#0
Write_R70
#33h
Write_R80
#0Ah
Write_ R90

#COh
Write_ RDO

; LCD

System Clock, 4MHz

(Active window)
320x240,

(Active window)
(Active window)
(Active window)
(Display Window)
(Display Window)
(Display Window)
(Display Window)
Segment

Common

XCK

(DAC ),

- Segment-Right

- Common-Bottom

- Segment-Left

-> Common-Top
- Segment-Right
- Common-Bottom
- Segment-Left

-> Common-Top

: Write_ Rxx

RAiIO TECHNOLOGY INC.

Data

XX
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8.4 Wakeup
RA8802/8820 (Sleep Mode) (Wakeup)RA8802/8820 CS1#
Low - High CSs2 High-> Low Wakeup RA8802/8820
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9. RA8802/8820 ﬁlﬁ:’ﬁ' Bl fy éﬁ
9.1
911
RA8802/8820 ( ) ( ) 16x16
8x16 9-1 9-2 ( ) ( )
fl1I 16x16 ﬁi‘\f/ 8x16
9-1
Ly ~ [g @ —
Fe i fad e = o8 PR El
RALU TECHANMOLOEY [TNC.
FEE :www.raio.com. tw
2 i : 006-0-56037000
=
{8 :886-3-563 7666
9-2
RA8802/8820 LCD Controller LCD Controller
RA8802/8820
) Byte MCU
MCU High Byte & Low Byte)  RA8802/8820
RA8802/8820 RA8802
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16x16 20 x15 8x16 40
x15 RA8820 240x160 15 x10
30 x10 9-1 9-2 ( )
9-2
9-1 BIG5
B7E7 E 45 o] 6F
AG6F6 C 43 c 63
ACEC H 48 m 6D
A7DE N 4E t 74
AAD1 L 4C 20B7
A5F7 G 47 71B8
A6B3 Y 59 8 38
ADAD 2E 6 36
A4BD BAF4 3 33
A571 ADBG6 5 35
52 3A 7 37
A 41 w 77 20B6
I 49 r 72 CT7AF
4F a 61
T 45 i 69
LDA #B7h : “ om High Byte
STA DATA_ADDR
LDA #ET7h ; Lo Low Byte
STA DATA_ADDR ; “o
LDA #A6h ; Lo
STA DATA_ADDR
LDA #F6h
STA DATA_ADDR
LDA #ACh ; oo
STA DATA_ADDR
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LDA
STA

LDA
STA
LDA
STA

LDA
STA
LDA
STA

LDA
STA
LDA
STA

9.1.2

RA8802/8820

#ECh
DATA_ADDR

#ATh
DATA_ADDR
#DEh
DATA_ADDR

#AAD
DATA_ADDR
#D1h
DATA_ADDR

#A5h
DATA_ADDR
#F7h
DATA_ADDR

RA8802/8820

LCD

1. e [100]
bit4=1
2. Bl

Big5fy GB fi

RAIO TECHNOLOGY INC.
PAT ummw . raio.com. tu
EH 15 - 886-3-5637888
12 H - 986—3-563 7666

RAiIO TECHNOLOGY INC.
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REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph | Default | Access

( )
4 0 Text 1h R/W

Read_ REG[10h] ;

SMB4 ; [10h] bit4=1
Write_ REG[10h] ; [10h]
9.2
RA8802/8820 (bit map) Display RAM 9-4

1. & REG [00h]

TaH e
2. B[4 7 R (bit l

map) U TECHMALdGH
e

e

9-4
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph | Default | Access
3 1 GB/BIG/ASCII - 1h R/W
0 Bit-Map

Read_REG[00h] ;
RMB3 : [00h] bit3=0
Write_ REG[00h] ; [00h]
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RA8802 320 X240 9.6K Byte Display Data RAM

(DDRAM) RA8820 240 x 160

4.8K Byte Display Data RAM DDRAM
LCD RA8802/8820

(Bit Map) DDRAM DDRAM ‘1’ LCD

9-5 DDRAM (LCD)
Segment

D7 D6 D5 D4 D3 D2 D1 DO o 1 2 3 4 5 6 7 ...

1(1(1({0f(0|1|1]|0

Display Data RAM Display On LCD

9-5 Display Data LCD

9-5 LCD Panel Pattern

LDA #00h ; “00”

Write_ REG[60h]

Write_ REG[70h]

LDA #E6h ; LCD Panel “E6” Pattern
STA DATA_ADDR
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320
D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO -> (40Bytes)
o i B s RN
01 B
02
03
: > 240
236
237
238
- IEEEEEE B e
Display Data RAM

9-6 Display Data RAM (320 x 240)
Display RAM
9-7 ( 320x240 )
0123 e 39(Byte)
00
.
01 -
02 .
: >
.
: >
239 |
320 x 240Pixel
9-7
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9.3
9.3.1

9-8

RA8802/8820

/ LCD

L. ¥ REG [00h]

bit1=0

2. 7 REG [00h]
bit1=1

iR R R R g =] R RN
RAID TECHNOLOGY INC.

FfEE :wuw.raio.com. tuw
Eit:8686-3-5637888

H2 = B886-3-5637666

Rl el el = N
EAID TECHMOLOGY IHI

I_
O
=
_|.

ﬂ]Ei|mm|ralu E

B ==

LT
I
L
(W
Ll

Itl

N
!
i

N
LI
I-l |

5 ’T‘.‘

Baae

9-8
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph | Default | Access
1 0 Text/Graph Oh R/W
1 [80h]BTR
48/115 www.raio.com.tw
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READ_REG[00h]
SMB1

Write_ REG[00h]

9.3.2

LCD [00]

RA8802/8820

LCD

[00h] bitl=1 >
[00h]

Bit0 9-9

e i Pk i

TECHMNO
T

Fi =

T

['i:JlI_ com. T

ﬂ_ﬁp --:..I-'
1L O3 IHL

9-9

REG [00h] LCD Controller Register (LCR)

Bit Description

Text/Graph | Default | Access

DDRAM

Text/Graph 1h R/W

Read_REGJ[00h]
RMBO

RAiIO TECHNOLOGY INC. 49/115
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9.3.3
LCD [10] BIt5 9-10
@)
(b)
©)
(C . oy - 'y - &
F A IEI TEI_.HHIIII_EIE.“T’ INE 5
EH_E] www.raio.caom. tw
9-10
(a)
1. [10h] bit5=0
2. BIG5
(b)
3. Hold on (a)
4, [10h] bit5=1
5. "RAIO TECHNOLOGY INC." BIG5 LCD " RAIO
TECHNOLOGY INC."
(c)
6. Hold on (a), (b)
7. [10h] bit5=0
8. "
(d)
9. Hold on (a), (b) and (c)
10. [10h] bit5=1
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| 11. " www.raio.com.tw"  BIG5 LCD " www.raio.com.tw" |

REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph | Default | Access

( |/ ) DDRAM
5 |1 DDRAM Text 1h RIW

0 DDRAM

Read_REG[10h]

RMB5 ; [10h] bit5=0 >
Write_ REG[10h]

STA DATA _ADDR

Read_REG[10h]
SMB5 : [10h] bit5=1,
Write_ REG[10h]

STA DATA_ADDR

9.4 |/

RA8802/8820 9-11

1. Set REG [10h] bit6=1 2. Write in the Big5 code of “3f %%
553 %I FRAIOF ¥ LCD# i 8
then it will show up ?ﬁ fflﬁlﬁ%fﬁﬂ 158
2t FIRAIO 1% LCD# fl

A raE R R P = U NG
RAIOEEILCD FEREE

9-11

RAIO TECHNOLOGY INC. 51/115 www.raio.com.tw




RAIO
Version 2.5 / LCD
REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph | Default | Access
/
1
6 0 Text 1h R/W
Read_REG[10h]
SMB6 : [10n] bité=1> /
Write_ REG[10h]
9-12

1. Set REG [10h] bit6=0

2. Write in the Big5 code of “3 J'F'%H@
Ty e 2T FIRAIO 1= LCDP}ﬁfUa‘
then it will show up :”ﬁ ]’ﬁ,ﬁ[ﬁﬁ&]’ﬁ"ﬁjﬁﬂ
Z* FIIRAIO| 1 LCDAE "

RO T

RA LL

~LLCDFES

UEINE

b

9-12

Read_REG[10h]

RMB6

: [10h] bit6=0 > /

Write_ REG[10h]

RAiIO TECHNOLOGY INC.

52/115

www.raio.com.tw




Version 2.5

RAIO RA8802/8820
/ LCD

9.5LCD On/Off
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph | Default | Access
LCD IC
“DISP_OFF”"
2 i Text/Graph Oh R/W
1 “DISP_OFF” High( )
0 “DISP_OFF" Lowv( )
Read_REG[00h]
RMB2 ; [10h] bit2=0 > Off
Write_ REG[00h]
9.6 On/Off
REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph| Default | Access
On/Off
2 1 On Text/Graph Oh R/W
0 Off

Read_REG[10h]
SMB2 ; [10h] bit2=0 > On

Write_ REG[10h]

9.7
9.7.1
[60h]CPXR Bit[5..0] Segment RA8802/8820 320
(Segment) x 240 (Common)  240x160 Panel Size Segment 8-Bit
Panel CPXR = 00h CPYR = 00h
Panel “or CPXR = 04h CPYR = 00h
Panel CPXR = 00h CPYR =
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10h 9-13

02 03 .39

320(Segment) x 240(Common)

EF

9-13
REG [60h] Cursor Position X Register (CPXR)
Bit Description Default Access
7-6 | Reserved Oh R
5-0 Segment Oh R/W

REG [70h] Cursor Position Y Register (CPYR)

Bit Description Default Access
7-0 Common Oh R/W
LDA #00h ; Segment
Write_ REG[60h]
LDA #10h ; Common
Write_ REG[70h]
LDA #ACh ; “o High Byte

STA DATA_ADDR
LDA #ECh ; “©o Low Byte
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STA DATA_ADDR ; - Panel
[60h]CPXR  [70h]CPYR 9-14
CPXR = 00h CPYR = 10h DDRAM
“0oh” CPXR = 00h CPYR = 12h DDRAM “78h” CPXR =
00h CPYR=14h DDRAM “0OAh” 9-15
00 01 02 03 04 39

320(Segment) x 240(Common)

EF

9-14 DDRAM
Bit Bit
7654321076543210
00h — [ AERERERERN
78h —= [
0Ah —» [}
9-15 9-14 * 7
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9.7.2
REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph| Default | Access
Bit DDRAM
7 Text/Graph 1h R/W
Bit DDRAM
Enable
3 Text/Graph Oh R/W
Read_REG[10h]
SMB3 ; [10h] bit3=1 > DDRAM
RMB7 ; [10h] bit7=0 > DDRAM
Write_ REG[10h]
9.8
REG [10h] Cursor Control Register (CCR)
Bit Description Text/Graph| Default | Access
1 [80h] BTR Text/Graph| Oh R/W
Read_ REG[10h]
RMB1 ; [10h] bit1=0 >

Write REG[10h]
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9.8.1
REG [80h] Blink Time Register (BTR)
Bit Description Text/Graph | Default | Access
/
7-0 Text/Graph 23h R/W
= Bit[7..0] x (1/Frame_Rate)

Frame Rate = 60Hz 1/Frame_Rate = 1/60Hz = 1.67ms = REG[80h] x
1.67ms REG[80h] = 35h = 53( ) =53x16.7ms =
885ms

LDA #35h

Write_ REG[80h] ; = 885ms
Read_REG[10h]

SMB1 : [10h] bit1=1 >

Write_ REG[10h]

9.9
9.9.1
RA8802/8820 Pixel
Pixel Pixel (1~16)Pixel
1 Pixel 2 Pixel 3 Pixel 16 Pixel
9-16

RAIO TECHNOLOGY INC. 57/115 www.raio.com.tw



RAIO RA8802/8820

Version 2.5 / LCD

REG [18h] Cursor Size Control Register (CSCR)

Bit Description Text/Graph | Default | Access
7-4 2 Text 0010h R/W
LDA #00100010b ; REG[18h] MSB=0010b 2 pixel

Write REG[18h]

9.9.2
RA8802/8820 REG[10h] bit0=0
1 Byte ( 8  Pixel) REG[10h] bit0=1
2 Byte( 16
Pixel) 1 Byte

REG [10h] Cursor Control Register (CCR)

Bit Description Text/Graph | Default | Access
1
0 (8 Pixel) Text Oh R/W
(16  Pixel)
0 (8 Pixel)
1
Read_REG[10h] ; Byte(8  Pixel)
RMBO ; [10h] bit0=0,

Write_ REG[10h]

2

Read_REGJ[10h]
SMBO ; [10h] bit0=1
Write_ REG[10h]
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9.10
RA8802/8820 (Display Window)
(Active Window) (Display Window) LCD (Active
Window) (Display Window)
320x240 320x240 (320x240)
REG [28h] Display Window Right Register (DWRR)
Bit Description Default Access
7-6 Oh R/W
(Display Window) - Segment-Right (1)
Segment_ Right = (Segment Number /8) — 1
RA8802: LCD Panel  320x240
5-0 Oh R/W
(320/8)-1=39=27h
RA8820: LCD Panel 240x160
(240/8)-1=29=1Dh
REG [38] Display Window Bottom Register (DWBR)
Bit Description Default Access
(Display Window) - Common-Bottom (1)
Common_ Bottom = LCD Common Number -1
RA8802: LCD Panel  320x240
7-0 h R/W
240 -1 = 239 = EFh X
RA8820: LCD Panel 240x160
160 — 1 =159 = 9Fh
REG [48] Display Window Left Register (DWLR)
Bit Description Default Access
(Display Window) - Segment-Left (1)
7-0 o Oh R/W
“00h”.

RAiIO TECHNOLOGY INC. 59/115

www.raio.com.tw




RAIO

RA8802/8820

Version 2.5 LCD
REG [58] Display Window Top Register (DWTR)
Bit Description Default Access
7-0 (Display Window) - Common-Top ( 1) Oh R/W
“00h”.
1 [60h, 70h] [BOh, B8h] [28h, 38h, 48h, 58h]
1. AWRR CPXR AWBR, AWRR INTX AWBR
2. AWLR CPYR AWTR, AWLR INTY AWTR
REG [20h] Active Window Right Register (AWRR)
Bit Description Default Access
7-6 Oh R
5-0 (Active window) - Segment-Right ( 2) xxh R/W
REG [30h] Active Window Bottom Register (AWBR)
Bit Description Default Access
7-0 (Active window) - Common-Bottom ( 2) xxh R/W
REG [40h] Active Window Left Register (AWLR)
Bit Description Default Access
7-6 Oh R
5-0 (Active window) - Segment-Left ( 2) Oh R/W
REG [50h] Active Window Top Register (AWTR)
Bit Description Default Access
7-0 (Active window) - Common-Top ( 2) Oh R/W
2 REG [20h, 30h, 40h, 50h] / Register

(Active Window)

(

(REG[40h, 50h]

REG[20h]

)

REG [20h, 30h, 40h, 50h]

REG[40h]
[30h]
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RA8802/8820

LCD

REG [08h] Misc. Register (MIR)

Bit Description Default | Access
5 (Active window) Oh R/W
(Display window)
RA8802 LCD Panel 320x240 160x160
9-17
e \
1
2
: > 240
159,
160_ Display Window
320 x 240
239
9-17 1
1
LDA #27h ; Display Window is 320x240 pixel
Write_ REG[28h] ; DWRR = (320/8) -1 =39 = 27h
LDA #EFh ; DWBR =240 -1 =239 = EFh
Write_ REG[38h]
LDA #00h
Write_ REG[48h] ; DWLR, DWTR = 00h
Write_ REG[58h]
LDA #13h ; Active Window is 160x160 pixel
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Write_ REG[20h] ; AWRR = (160)/8 -1 = 19 = 13h
LDA #9Fh
Write_ REG[30h] ; AWBR = 160 -1 = 159 = 9Fh
LDA #00h
Write_ REG[40h] ; Setup the AWLR, AWTR = 00h

Write_ REG[50h]

2 LCD Panel 320x240 160x160
9-18

> 240

159
160

Display Window

80

: : 320 x 240
239 V J
9-18 2
2
LDA #27h ; Display Window is 320x240 pixel
Write_REG[28h] ; DWRR = (320/8) -1 = 39 = 27h
LDA #EFh ; DWBR =240 -1 =239 = EFh
Write_ REG[38h]
LDA #00h

Write_ REG[48h]
Write_ REG[58h]

; DWLR, DWTR = 00h

LDA #1Dh ; Active Window is 160x160 pixel
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Write_ REG[20h] ; AWRR = (240/8) -1 =29 = 1Dh
LDA #9Fh
Write_ REG[30h] ; AWBR = 160 —1 = 159 = 9Fh
LDA #09h
Write_ REG[40h] ; AWLR = (80/8)-1 = 9 = 09h
LDA #00h
Write_ REG[50h] ; Setup the AWTR = 00h
3 RA8820 LCD Panel 240x160 128x128
9-19
240
A
- : N

012 i, 1270128 239

N - O

> 160

128 Display Window
: 240 x 160
159 J
9-19 3
3
LDA #1Dh ; Display Window is 240x160 pixel

Write REG[28h] : DWRR = (240/8) -1 = 29 = 1Dh

LDA #9Fh ; DWBR = 160 -1 = 159 = 9Fh
Write_ REG[38h]

LDA #00h

Write_ REG[48h] ; DWLR, DWTR = 00h

Write_ REG[58h]

LDA #0Fh ; Active Window is 128x128 pixel
Write_ REG[20h] ; AWRR = (128)/8 —1 = 15 = OFh
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LDA #7Fh
Write_ REG[30h] ; AWBR =128 -1 =127 = 7Fh
LDA #00h
Write_ REG[40h] ; Setup the AWLR, AWTR = 00h

Write_ REG[50h]

4 LCD Panel 240x160 128x128
9-20

> 160

128
129

Display Window

' 240 x 160
159 32 J
9-20 4
4
LDA #1Dh ; Display Window is 240x160 pixel
Write_ REG[28h] ; DWRR = (240/8) -1 = 29 = 1Dh
LDA #9Fh ; DWBR = 100 -1 = 159 = 9Fh
Write_ REG[38h]
LDA #00h
Write_ REG[48h] ; DWLR, DWTR = 00h
Write_ REG[58h]
LDA #19h ; Active Window is 128x128 pixel

Write_ REG[20h]
LDA #7Fh
Write_ REG[30h]

; AWRR = (208/8) —1 = 25 = 10h

; AWBR =128 -1 =127 = 7Fh
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LDA #09h
Write_ REG[40h] ; AWLR = (80/8)-1 = 9 = 09h
LDA #00h
Write_ REG[50h] ; Setup the AWTR = 00h
9.11
RA8802/8820
LCD RA8802/8820 1~16 Pixel
REG [18h] Cursor Size Control Register (CSCR)
Bit Description Text/Graph | Default | Access
3-0 Text 0010h R/W
LDA #00100010b ; LSB=0010,
Write_ REG[18h] ; 2 pixels
9.12 DDRAM
REG [EOh] Pattern Data Register (PDR)
Bit Description Text/Graph | Default | Access
DDRAM
[FOh] bit3 ‘1" RA8802/8820
7-0 Graph Oh R/W
[EOh] Data DDRAM
[FOh] bit3 ‘0’
REG [FOh] Font Control Register (FCR)
Bit Description Text/Graph | Default | Access
REG [EOh] DDRAM
3 1 Graph Oh R/W
0
LDA #FFh ; DDRAM Data = FFh,

Write_ REG[EOh]
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Read_REGI[FOh] ; [FOh] ‘1
SMB3
Write_ REG[FOh] ; “FF" >
9.13
REG [90h] Shift Clock Control Register (SCCR)
Bit Description Default | Access
XCK
SCCR = (SCLK x DBW) / (Column x Row x FRS)
SCLK (System Clock) ( Hz)
DBW LCD Driver Data Bus ( Bit)
7-0 - R/W
Column LCD Segment ( Pixel)
Row LCD Common ( Pixel)
FRS LCD Frame Rate( Hz)
1. X'tal + PLL (SCLK) = 8MHz
2. LCD Driver Data Bus (DBW) = 8Bit
3. 320 x 240 Pixel LCD Column =320 Row =240
4.LCD Frame Rate  70Hz
SCCR = (8MHz x 8) / (320 x 240 x 70) = 11.9
SCCR =12 =0Ch
LCD
> REG[08h] LCD Panel Driver
VLCD
9.14 (Interrupt) (Busy)
RA8802/8820 (INT)
1. Segment (CPXR) Segment (INTX)
2. Common (CPYR) Common (INTY)
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3. Touch
[AOh] INTR
RA8802/8820 (Busy) RA8802/8820 DDRAM ROM
Busy MCU Command BUSY Pin MCU I/O MCU
RA8802/8820 RA8802/8820 (Available)

REG [AOh] Interrupt Setup & Status Register (INTR)

Bit Description Default | Access
7 1 RAB8802/8820 MCU Oh R
0 RA8802/8820 MCU
6 1 (Touch) Oh R
0
Column
5 1 Column [BON]INTX Oh R
0 Column [BO]INTX
Row
4 1 Row [BBh]INTY Oh R
0 Row [B8h]INTY

( Busy Interrupt Mask)

3 1 BUSY oh RIW
0 BUSY

2 1 oh RIW
0
INTX

1 1 INTX oh RIW
0 INTX

INTY

0 oh RIW

1 INTY
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0 INTY
REG [BOh] Interrupt Column Setup Register (INTX)
Bit Description Default | Access
7-6 Reserved Oh R
Segment
5-0 27h R/W
X (CPXR)=INTX
REG [B8h] Interrupt Row Setup Register (INTY)
Bit Description Default | Access
Common
7-0 EFh R/W
Y (CPYR)=INTY
REG [08h] Misc. Register (MIR)
Bit Description Default | Access
-- INT Busy Polarity
4 1 Oh R/W
0
9.15
RA8802/8820 (Normal Mode) (Standby Mode)
(Sleep Mode) (Off Mode)
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph | Default | Access
(Power Mode)
11 (Normal Mode)
RA8802/8820 (Available)
10 (Standby Mode)
DDRAM ROM
7-6 LcD - 11h R/W
01 (Sleep Mode)
LCD DDRAM
ROM
00 (Off Mode)
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(Wake-Up)
Wake-Up RA8802/8820
Read_REG[00h] [00n]
AND #3Fh
Write_ REG[00h] ;  RA8802/8820 OFF Mode
Read_REG[00h] [00n]
OR #COh
Write_ REG[00h] ; RA8802/8820 Normal Mode
OFF Mode RA8802/8820 2UA
ROM MA[7:0] MD[7:0] VDD
9.16 ASCII
RA8802/8820 ASCII
[FOh] bit[1..0] ROM Code
Pattern( 9-21~9-24)
9.16.1 ASCII 0
LDA H#xxxxxx00b ; ASCII Code Block O
Write_ REG[FOh]
LDA #00000100b BlockO oo
STA DATA_ADDR ;
LDA #10010011b BlockO “9”
STA DATA_ADDR ; “9”
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9.16.2 ASCII 1
LDA #xxxxxx01b ; ASCII Code Block 1
Write_ REG[FOh]
LDA #00100011b : Block 1 2
STA DATA_ADDR ; “"
= A A=
o C :|.:.::|:|-__ mé} e i."l".
w || EEHRE S B2k @
L) - x
= =l T || 3541
mﬁﬂﬁﬁﬁﬂﬁﬂkééﬁllll
= FR OO0 =AU SN E B
- | AaaaaarcEEee 111l
[ T O )
M¢Hutnﬁ§§“§STé—EE
lm,F EAMRT=
- RABAARLCCCEEEETTD
maNNDDgDHFuuuuvT@
» Fagdaalocceees11id
- dRRoooEECa0UGg T
9-22 ASCII Bank1l
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Pattern

1T

1100 [1101 |111 1111

VioUE

il

ISGI- 2

0]

1000 |1001 |1010 (1011

bit[1..0]

[FOR]

KREILE SEGT-Z2

[

NODOGOGUULULSE

= £m QS

0000 |0001 0010 |0011 |0100 |0101 [0110 (0111

- |ARIF_ACCCEEEEITIT

0011 ':.FIEE

b3-b0
0000
0001
0010
0101
1000
1001
1010

9.16.3 ASCII

RAIO

Version 2.5
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s | W
9-23 ASCII
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- |AAAAAAEICEEEETIT

1101 EI ‘

1110

1111
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9.16.4 ASCII 3

3 [FOh] bit[1..0] Pattern

3 Pattern ROM Code
Pattern

b3-b0
b7-b4

0000 |0001 |0010 |0011 0100 [0101 [0110 0111 |1000 1001 |1010 | 1011 |1100 |1101 [1110 |1111

0000 = - -

0001 - — - ! + )

0010

o oG Ty |1,

0100

[ —_—
0101

0110

0111 .‘

1000

1001

1010

1011

1100

1101

1110

1111

9-24 ASCII Bank3
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fifs< A. kil =1 BESDER (LCD Driver)iypsf 5[
A RA8802/8820 (Driver)ST8016/NT7701  Segment Common
twipH _
LP tsL . \IL tin
> |—F—>
ts twekh twekL
XCK - ¢
- L tos - P ton -
DI7-DIO 3
LAST DATA >< TOP DATA ><
DISPOFF — [« =— V<—>ts°
A-1 Segment
A-1 Segment Timing
Parameter Symbol Conditions Min. | Typ.| Max. | Unit | Note
Shift Clock Period twek tr, tr 11ns 125 ns 1
Shift Clock “H” Pulse
Width twekn 51 ns
Shift Clock “L” Pulse
Width twexke 51 ns
Data Setup Time tos 30 ns
Data Hold Time ton 40 ns
Latch Pulse “H” Pulse
Width twipn 51 ns
Shift Clock Rise to Latch t 0 ns
Pulse Rise Time Lo
Shift Clock Fall to Latch t 21 ns
Pulse Fall Time St
Latch Pulse Rise to Shift t 51 ns
Clock Rise Time LS
Latch Pulse Fall to Shift t 51 ns
Clock Fall Time LH
Enable Setup Time ts 36 ns
Input Signal Rise Time [ 50 ns 2
Input Signal Fall Time te 50 ns 2
DISPOFF Removal Time tsp 100 ns
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DISPOFF “L” Pulse Width twoL 1.2 ns
Output Delay Time(1) to CL=15pF 78 ns
Output Delay Time(2) tpo1, trp2 CL=15pF 1.2 us
Output Delay Time(3) trpa CL=15pF 1.2 us

Note

1. Takes the cascade connection into consideration.
2. (twek-twekn-twexl)/2 is maximum in the case of high-speed operation.

twip

»
>

<_

LP > te ey l¢
twoL tsp
<
DISPOFF
A-2 Common
A-2 Common Timing
Parameter Symbol Conditions Min. | Typ.| Max. | Unit | Note
Shift Clock Period twip tr, tr  20NS 125 ns 1
Shift Clock “H” Pulse _
Width twipH VDD=5 51 ns
Input Signal Rise Time [ 50 ns 2
Input Signal Fall Time te 50 ns 2
DISPOFF Removal Time tsp 100 ns
DISPOFF “L” Pulse Width twoL 1.2 ns
Output Delay Time(1) o CL=10pF 78 ns
Output Delay Time(2) tep1, tro2 CL=10pF 1.2 us
Output Delay Time(3) tpp3 CL=10pF 1.2 us
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RA8802/8820

LCD

/

fit5 B A B
B.1 RA8802

B-1A RA8802

(320x240)

LCM

(320x240)

MCU

Driver

1 2 3 4 5 6
[i7) U3
u1 vee S 6 LD D6 Vo 1 16 LD D6
R3 VoL D6 ——— VoL D6
L comr vee :T ) viaL  py [—ZEDD7 7} V2L D7 17LD.D7 o
@ INHIBIT CUR —5 V4L XCK — S VL XCK Crystald
ﬁ}rf Freq BASE D —1- L1 100uH V5L DISPOFF V5L DISPOFF D sl
Spld 3 I & | Ve
sub BASE —o- 5 VSS 768
D 5 GND coL ' S LR 2 D
4 < VDD
s/C - .,
2 EI02 TESTI o
DO TEST2 - -
= DI s —
D2 =
- D3
Dac s D4 VIR 55
vee By W PLL
S NT7701(SEG)B
L 12K
3 LCD DRI VER([SEe®Y
10K
RA R9 RB
S AN—
VEE 39K
( R1, R2 EEE] RC (R9 LCD PANEL )
¢ LTI ™ c
ROM DO 81 Py vee
vee ROM DRSS T QS5 =R Q T neses o0 VDD VoL D7
" 2 ne gslalaaan LB CCCECR=<=<<<3=Rzrom al9 [ 22 _ROMAD ~ ] VoL XCK [
7| NC elsise) 55553 22225 CLK OUT —X oo 104 VI2IDISPOFF —
= NC Zezzzzazzy  RSTH Crosall V4L 1P
6 Crystal0 = VsL  EIO1
7 - BF - Vss FR
5 RA VDD LR
e sic MD
3 > Z_RB 57 ”"TL EI02 NC
] > PU_D6 C16=—=C17 DO vss
[ 2 5 0.22u] 0.01uF DI NC =5
%55 NC SU D4 D2 VSR
o : D3 VAR
= > - R22 D4 VI2R
6 1l - DS VOR
96 - PU DI 27K D6 VOR
HEADER 12X] 7 3 0
ssh II o 1 PU_EN NT7702(COM)
U | 50 ] U_R/W
o vss_’fo0 T vco
VEE| MD = LCD DRI VER( COM)
L ‘ L RA8802
MCU | NTERFACE T FERE o4
104
. TR 1 v
= = | 14, RS /4
2 NGy ! 20
g INI4ING T os
VCC VEE AL
+IN24IN3 (—
VEE = -IN2 -IN3 {—2
. OUTUT3
LD D6
€7 ==C8 =09 ==c10 ==CI1
[ 104 ] 104 T 104 104 104 L |
= For VEE = =
VCC
DI :
CI13==Cl4=—=CI5 vee 05 Ims
104 ] 104 ] 104 vee  $t O—Nr
DIODE =4 = =
=  For VDD
N vee
A Lp po_R2!
= VDD >4.5V, ( R23- R2L7CD PANE
R10jaR21 are Optiondl VDD <4.5V, VDD vccC Title
RA8802 FOR 320240 LCD PANEL AP CIRCUIT
Size | Number Revision
52
D 52
1 2 3 ‘ 4 5

1.
1B
2. RA8802D

B-1A 320x240 LCM

ROM MA[7:0]

LDO~LD7

MDI[7:0] VDD

Pull-Hi

Pull-Hi

RAIO TECHNOLOGY INC.

76/115

www.raio.com.tw



RAIO RA8802/8820

Version 2.5 / LCD
Pull-Low Pull-Low 1K~2.2Kohm
3. Reset Pin — RST# MCU RC 8.1 8-2
RA8802/8820 Reset MCU

B-1 320x240 LCM

No.
1 1 0.01uF c17 0805C
2 1 0.22uF C16 0805C
3 1 1.2K R1 0805
4 1 2.7K R22 0805
5 1 3.9K R9 0805
6 4 3K R23, R24, R25, R26 0805
7 5 10 R4, R5, R6, R7, R8 0805
8 1 10 R3 0805
9 12 10K R12~R21 0805
10 2 15pP C3, C4 0805C
11 1 22K R2 0805
12 1 30K R27
13 1 45pF c1 0805C
14 1 100uF c2 EC1
15 1 100uH L1 LH1
16 3 104 C7,C8, C9 0805C
17 8 104 C5, C6, C10~C15 0805C
18 6 105 C18~C23 0805C
19 1 32768 Y1 C;gEJQL
20 1 DIODE D1
21 1 HEADER 12X2 | JP1
22 1 LM324D U6
23 1 NT7701(SEG)A| U2
24 1 NT7701(SEG)B| U3
25 1 NT7702(COM) | U5

DIE or
26 1 RA8802 U4 PQFPgoo
27 1 TL497 U1 DIP14
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B.2 RA8802 (320x240)

B-1B RA8802 Demo

RA8802/8820

/ LCD

MCU  Driver

RFERs

ppl__ RX DD
—LDDL o~
oo R¥ Cl0 Cll cl2
R 2
RI§~R27 are Optioral A 104 ] 104 ] 104
iiiiiiiiiiiiiiiiii = For VD =

|

|

|

|

|

|

|

|

|

= For VEE . |
N |
|

|

|

|

|

|

|

|

o Bl
sl T T T T T T T T T
vee © Lo | Vi !
e ;T 1 L & | xB D XA | o ’
. 3 v T N | o | VCC DVI VDD
ASE D —— L1 100uH : ‘ SEZZEESSE | RS |
BASE (5
coL — S [ H 5 | e 0o L | IN4148
NC —— | B2 B | 15P sp !
EMIT 1 SPEEPEPRRR L
] L 2 \ [
= . | = = | Lcn2
b ____ L ____. —ol 1 2jo——2
XCK__g 3 lo—x
: %ﬁ%ﬁlﬁ DISPORF_) o> 1o
LD DI ol LD D2 VDD
| LD D3 g 1(’: © T VEE
R2 | ——wz s - o el
7N | VDD b = ! ! = HEADER 6X2
cl6 | - | RA RIO RB |
\| | 39K |
7 Ul e ’ Pl el )
ot | ] 5 O o o o ! =Py~ 7 [TV oy |
S e B P v |
******************** i i Y] ViR w
ﬁf’f o] _Q? o el | fi i S VS 1yp |
=[P RIRRERRF = R
7 FLM !
! | |
S NmEmEnS-OuRfInenEeS-NmTNnoC xRy 0|
FEEEEE LR R R R R R R R R e 4 I O DISPOIF P
DD 2))55522)§§>O)>§§52555555555§V | TS gxig‘l(nn :
T _RroM DO 0 VDD T VS
MDO VoD 3 - | Tve—] b7
2 Ne MALY —p— M AL 1, Ha— Dis |
8 _Ine e our (—8 (LR OUL ot ! — DIS |
X1 NC RST# (———p—— I 17 DI4 |
oy B XA = I To v D
Xe—N\C XA —— = YR DI2 |
X N¢ LPF A ! v DIl |
X8 Ne RA | —p—R2 I 15 DI0
X NC RB ST 20y EI02 !
o ¥ RA8802 w0 i 5 |
X1 NC DB6 MPUDS | oo VPP |
Jozmm e D83 MU DI I s LR
Xa—1N\C DB4 MEU SV VS |
Xa— NC DB3 i ! 1 VaL |
% NC DB2 o | B Vet |
X5 Ne DBI MU | VOL
borimm e Bl - | _ _ _ _stsoicom_ _ !
s 21 Ne Rwi | _3Z_MPURW
Vs 100 SELO VDD 1 VDD
5 Sx..228%.258 s e -
@ ;55383888%80a228586885sagcnlu? 9
Bo33520038R>SE6>RE25 < BNREKOONG 104
r---—---~~-~—"~7—7—7—7—7—7--° N ‘ ‘ ‘ ‘ RAS820002
—lesfoleel el B lalelskalls = ________
ida o o
A 4 V4
OUT1 OUT4
=lalslzlslg Al PG N e 10 o
A zf . 5] 2
g > 105 i ANL AN T s
> YEEL - vee  VEE —r
L SN2 HN3 L
5 RS > N2 -IN3 — R7 o
EZE = \f’})/\/‘ L7 Gurz ours 1 M
C5 C6 C19 5
104 104 104 =C7 ==C8
104 104

1. B-1B

2. RA8802D

Pull-Low Pull-Low

3. Reset Pin — RST#

RA8802/8820

4. VLCD ul

RAiIO TECHNOLOGY INC.

MA[7:
LDO~LD7

MCU

TL497

B-1B 320x240 Demo

0] MD[7:0] VDD

Pull-Hi Pull-Hi
1K~2.2Kohm

RC 8.1
Reset MCU

R2 ( 12V~30V) R2
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VR R3 R3 LCD Panel
VLCD LCD Panel Droving (Loading) R3
5. B-1B VLCD VLCD B-1C
6. R11 DAC VLCD DAC (Contrast)
IC VLCD
LCD Panel VLCD
RA8802/8820 DAC (Contrast) R11 VR
7. R18~R29 8.1
8. (System Clock) RC Clock( R20 R25 ) Y1l Ci4
C15 R9 R10
9. LD[3:0] ( DriverIC ) LD[3:0] (20pF~30pF)
10. ( ADC) X1, X2, Y1, Y2 (30pF)
ADC 6-7
Vin = 2.4~7V RCL
U1 0~10
Lt 1 — VIN cL —=&
T~ 2 7
100uF . VREF DHI RB Vout = -12V~-40V(-10mA)
= SHDN DLOW
= 470~1.8K (@}
4 rp GND —2
1N4148
100uH
*L
AIC1652 ﬂ_cl:gOuF
CT_* R2 R1 —;—
= 0.047uF 100K T;"'
c3 I 10nF
B-1C -
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B.3 RA8820 (160x160)

B-2 RA8820 160x160 Demo LCM LCD Driver ST8016

’ \ \ ‘ : \ \ .
PLL
M
i con Iy o
LCD Driver Ene
cowr oo | Rt . o .
SpF Freq AS
L £ " L L
tA
R9 LCD PANEL
4
R1, R2 LCD PANEL
LCD Driver
c .
R
i
Disrore
TR D
STSOI6(COM)
B C13 —Cl B
W T
-4 L . o_Him
= = v
VEE = DIODE
i i) 104 VDD >4.5V,
= For VEE vDD <4.5V, VDD vcc
= ‘or VDD
RS, = RT
ol L = 107 P
T° s :
R11;aR22 are Optional
e
RAS$20 FOR 160160 LCD PANEL AP CIRCUIT
R23- R27 LCD PANEL e
o R
" s
File: D: RARS02160x160_LCMRASE#y DDH

B-2 160x160 LCM

B-2B  MA[7:0] MDI[7:0] VDD

2. RA8802 RA8820D LDO~LD7 Pull-Hi Pull-Hi

Pull-Low Pull-Low 2.2Kohm
3. Reset Pin — RST# MCU RC

RA8802/8820 Reset MCU

8.1 8-2
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B-2 160x160 LCM

No.

1 1 0.01uF C17 0805C
2 1 0.22uF C16 0805C
3 1 1.2K R1 0805
4 1 2.7K R10 0805
5 4 3K R23~R25 0805
6 1 4.7K R9 0805
7 5 10 R4~R8 0805
8 1 10 R3 0805
9 12 10K R11~R22 0805
10 2 15p C3,C4 0805C
11 1 22K R2 0805
12 1 24K R27 0805
13 1 45pF C1 0805C
14 1 100uF C2 EC1
15 1 100uH L1 LH1
16 11 104 C5~C15 0805C
17 105 C18~C23 0805C

RYSTAL

18 1 32768 Y1 CS.SEHZ
19 1 DIODE D1

20 1 HEADER 12X2 | JP1

21 1 LM324D us

22 1 RA8820 U3 PQFP 100
23 1 ST8016(COM) U4

24 1 ST800016(SEG) | U2

25 1 TLA497 Ul DIP14
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B.4 Power
B.4 RA8802/8820 RA8802 3V RA8820 3V 5V 3V
Touch Panel(ADC) B-5
3V RA8802
—f ® VDD
| AVDD
+__ —_— -
™ - T
0.1uF GND
AGND
~ AVl v
B-3 RA8802 Power Q)
3V/5V RA8820
—{ ® VDD
7 | AVDD
+__ —_— —_—
0.1uF GND
AGND
~ AV v
B-4 RAB8820 Power (2)
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Power RA8802/8820
—f ? VDD
0.47uH
+__ —_—
T 0.1uF GND
AGND
~ ~
B-5 Touch Panel(ADC) Power

B-6 B-7 RA8802/8820 3V 5V

3V MCU 3V RA8802/8820
T
L VDD VDD
AVDD
= o
110 MCU I/F
GND
GND AGND
l A4

B-6 3V System

5V MCU 5V RA8802/8820

T fveo Medhg oo
i

/0 MCU I/F

GND

GND 1 AGND

B-7 5V System
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fifs< C. PR b si i

C RA8802/8820 LCM Demo Circuit
Demo PCB Clock Reset MCU
MCU RA8802/8820 MCU
LCD Driver Panel

LCD

Driver Panel

i HEFRE
=g - MCU Type
REFE » Bus width
Clock Source

l LCD Bus Width

l MCU I/F

prEEy o e P Register Read/Write
B

3. c DAC
N T I — > ng(;riizt (DAC)

Driver Circuit

C-1
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[ffs< D. 3 #2pv Driver f{fJ'F‘J

RA8802/8820

LCD

Company Driver Part. Driver capacity Support

HITACHI HD66130 320-channel segment driver A
S6A2067 80-dot segment driver A
S6B0794 160-dot seg/com driver A
SAMSUNG S6B0086 80-dot seg/com driver A
S6B2104 80-dot segment driver A
NT3883 80-ch driver --
NT7701 160-dot seg/com driver A
Novatek NT7702 240-dot seg/com driver A
NT7703 160-dot seg/com driver A
NT7704 240-dot seg/com driver A
ST7063 80-dot segment driver -
Sitronix ST7065 40-dot seg/com drlv_er -
ST8016 160-dot seg/com driver A
ST8012 120-dot seg/com driver A
EM65160 160-dot seg/com driver A
Elan EM65240 240-dot seg/com driver A
EM65H134 240-channel segment driver A
EM65H137 240-channel common driver A
T6A92 80-channel segment driver -
T6B07 80-channel segment driver A
T6B08 68-dot common driver --
T6B23 80-channel segment driver -
T6B36 80-dot common driver A
T6C03 160-dot seg/com driver A
Toshiba T6C13B 240-dot seg/com driver A
T6C25 160-dot seg/com driver A
T6C61 160-channel segment driver A
T6C63 240-channel segment driver A
T6C72A 120-dot common driver A
T6J05 128-dot common driver A
T6J06 120-dot common driver A
S1D16501 100-dot common driver A
S1D16700 100-dot common driver A
S1D16702 68-dot common driver A
Epson S1D17403 160-dot common driver A
S1D16006 80-channel segment driver A
S1D16400 80-channel segment driver A
S1D17503 120-dot common driver A
S1D17508 160-dot segment driver A
EK7010 240-dot seg/com driver A

Eureka -
EK7011 160-dot seg/com driver A
Hynix HM11S210 160-dot seg/com driver A
HM11S220 240-dot seg/com driver A
sanyo LC79430 80-dot common driver A
LC79401D 80-dot segment driver A
Driver RAIO
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IS8 E. 447

E RA8820 /
(SYS_CLK) SYS_CLK=8MHz Clock
=1/SYS_CLK=125ns Clock 3

125ns X 3 lock=375ns

. 35
ASCII 19

. 3+(ComsxSegs)/8
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FiFs% F. C51 74 g

/*******************************************************************************
*

*Fillename: RA8802/8820 C51.C
*Author: Jason

*Company: RAIO

*Case: RA8802/8820

*Device: ATMEL AT89C52 at 4MHz
*Date: 2003/03/26

*Modifier: Jason

*Modify Date: 2003703726
*Visions: 1.1 Build 0326
*Compiled Using Keil C v6.14
*

AEEAIEAITKAAITEAAXITEAAXAXAAXAEAAXAAAXAEAAXAEAIAXAEAIAXAAXAXAAXATXAAXTXAAXTXAAXAXAIAXAXAXAXAXAAAXAAXAAIAXAA A Xxh A dxdhidxhiixi

* Function

A o R R R e e e e e S e e R S e S e e S e R S S e R e S e S R R S e S S R R S e e e e e e e
*Hardware Setup Pin:

*LD7 : pull high=>6800 Interface

*LD6 : pull high=>MCU Data Bus->8bit
*LD5 : pull high=>Crystal
*LD3 : pull low =>LCD Data bus->4bit

*LD2 : pull low =>RS=1->LCD command;RS=0->LCD Data
*LDO&LD1 : pull high
*Pin assignment:

*P3.7: RST

*P3.6: INT

*P3.5: BUSY

*P3.4: MCU_CS2

*P3.3: MCU_CS1

*P3.2: MCU_EN

*P3.1: MCU_R/W

*P3.0: MCU_RS

*

*P1.0: LCD Data Bus BitO
*P1.1: LCD Data Bus Bitl
*P1.2: LCD Data Bus Bit2
*P1.3: LCD Data Bus Bit3
*P1_.4: LCD Data Bus Bit4
*P1.5: LCD Data Bus Bit5
*P1.6: LCD Data Bus Bit6
*P1.7: LCD Data Bus Bit7

*

*Panel Size : 320X240

*******************************************************************************/

#include <stdio.h>
#include <AT89X52_H>

#define RST P3_7
#define INT 3 6
#define BUSY 35
#define CS2 P3 4
#define CS1 P3_3
#define EN P3_2
#define RW P3 1
#define RS P3 0
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#define LCD_Command P1
#define LCD_Data P1

void printlcd(void) small;

void LCD Reset(void) small;

void LCD_Initial(void) small;

void LCD_Display_On(void) small;

void LCD Display Off(void) small;

void LCD CursorX(unsigned char) small;
void LCD _CursorY(unsigned char) small;
void LCD_Clear(void) small;

void LCD_CmdWrite(unsigned char) small;
void LCD DataWrite(unsigned char) small;
unsigned char LCD_CmdRead(unsigned char) small;
unsigned char LCD_DataRead(void) small;
void LCD_ChkBusy(void) small;

void disascii(unsigned char) small;

void dispat(unsigned char) small;

void DelayXms(int) small;
void _nop_ (void);

unsigned char data REG_READ;
unsigned char data DATA_READ;

/******************************************************************************/

/* Main Program Area */
/******************************************************************************/

void main(void)
while(1)
{

LCD_Reset();
LCD_Initial(Q);

LCD Clear();
LCD_CursorX(0x08);
LCD_CursorY(0x30);
printlcd();
DelayXms(1000);
disascii(0x4b);
DelayXms(1000);
disascii(0x55);
DelayXms(1000);
dispat(0x55);
DelayXms(1000);
dispat(0xaa);
DelayXms(1000);
dispat(Oxff);
DelayXms(1000);
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/******************************************************************************/

/* Sub Program Area */

/******************************************************************************/

/******************************************************************************/

/* Display Pattern Subroutine */

/******************************************************************************/

void dispat(unsigned char PATTERN) small

int i=0,j=0;
LCD_CmdWrite(0x00);
LCD_CmdWrite(0Oxc5);
LCD_CursorX(0x00);
LCD_CursorY(0x00);
while(J < 240)

{ if(@g%2) == 0)
{ while(i<40)
{

LCD_DataWrite(PATTERN);
i++;

1=0;
}

else
while(i<40)

LCD_DataWrite(0x00);
i++;

/******************************************************************************/

/* Display ASCII Subroutine */

/******************************************************************************/

void disascii(unsigned char ASCII) small
{

int 1=0;

LCD_CmdWrite(0x00);

LCD_CmdWrite(Oxcd);

LCD_CursorX(0x00);

LCD_CursorY(0x00);

while(i < 600)

LCD_DataWrite(ASCIIl);
i++;
}
}
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/******************************************************************************/

/* LCD Print Subroutine */

/******************************************************************************/

unsigned char code text_table[4][5] =

0xC8,0xF0,0xD3,0xD3,0xBF,
0xC6,0xBC,0xBC,0xB9,0xC9,
0OxB7,0xDD,0xD3,0xD0,0xCF,
OxDE, 0xB9,0xAB,0xCB, OxBE

},
void printlcd(void) small
{
int i=0,j=0;
unsigned char Data;
while(J < 4)
for(i = 0; i < 5; i++)
{
Data = text_table[j][i]:
LCD_DataWrite(Data);
I
J++;
}
}

/******************************************************************************/

/* LCD Reset Subroutine */

/******************************************************************************/

void LCD_Reset(void) small

RST = 0;
DelayXms(2);
RST = 1;
DelayXms(2);

/******************************************************************************/

/* LCD Function Initial Subroutine */

/******************************************************************************/

void LCD_ Initial(void) small

{
LCD_CmdWrite(0x00);LCD_CmdWrite(OxCD);
LCD_CmdWrite(0x08);LCD_CmdWrite(0x73);
LCD_CmdWrite(0x10);LCD_CmdWrite(Ox2F);
LCD_CmdWrite(0x18);LCD_CmdWrite(0x20);
LCD_CmdWrite(0x20);LCD_CmdWrite(0x27);
LCD_CmdWrite(0x30);LCD_CmdWrite(OXEF);
LCD_CmdWrite(0x40);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x50);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x28);LCD_CmdWrite(0x27);
LCD_CmdWrite(0x38);LCD_CmdWrite(OXEF);
LCD_CmdWrite(0x48);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x58);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x60);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x70);LCD_CmdWrite(0x00);
LCD_CmdWrite(0x80);LCD _CmdWrite(0x33);
LCD_CmdWrite(0x90);LCD_CmdWr ite(Ox0A);
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LCD_CmdWrite(0xB0);LCD_CmdWrite(0x27);
LCD_CmdWrite(0xB8);LCD_CmdWrite(OxEF);
LCD_CmdWrite(OxA0);LCD_CmdWrite(0x08);
LCD_CmdWrite(0xC0);LCD_CmdWrite(0xFO);
LCD_CmdWrite(0OxD0);LCD_CmdWrite(0x20);
LCD_CmdWrite(OxEO);LCD_CmdWrite(0x00);
LCD_CmdWrite(OxF0);LCD_CmdWrite(0OxA0);

/******************************************************************************/

/* LCD Cursor Set Subroutine =/

/******************************************************************************/

void LCD_CursorX(unsigned char Cursor) small

LCD_Cmdwrite(0x60);
LCD_CmdWrite(Cursor);

}

/******************************************************************************/

/* LCD Cursor Set Subroutine */

/******************************************************************************/

void LCD_CursorY(unsigned char Cursor) small

LCD_CmdWrite(0x70);
LCD_CmdWrite(Cursor);

}

/******************************************************************************/

/* LCD Clear Screen Subroutine */
/******************************************************************************/

void LCD_Clear(void) small

{
unsigned char REG_TMP;
LCD_CmdWrite(OxEO);LCD_CmdWrite(0x00);
REG_TMP = LCD_CmdRead(0OxFO0);
REG_TMP &= (OxF7);
REG_TMP ]= (0x08);
LCD_CmdWrite(OxFO);
LCD_CmdWrite(REG_TMP);
DelayXms(1);

/******************************************************************************/

/* LCD Command Write Subroutine */

/******************************************************************************/

void LCD CmdWrite(unsigned char Cmd_Data) small

{
LCD_ChkBusy(); //Call LCD_ChkBusy to Check Busy Bit
LCD_Command = Cmd_Data;
P3 = (0Ox91);
EN = 1;
_hop_Q);
EN = O;
P3 = (0x93);
}
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/******************************************************************************/

/* LCD Data Write Subroutine =/

/******************************************************************************/

void LCD DataWrite(unsigned char Data Data) small

{
LCD_ChkBusy(Q); //Call LCD_ChkBusy to Check Busy Bit
LCD_Data = Data_Data;
P3 = (0x90);
EN = 1;
_nop_Q);
EN = 0;
P3 = (0x93);
}

/******************************************************************************/

/* LCD Cmd Read Subroutine */

/******************************************************************************/

unsigned char LCD_CmdRead(unsigned char REG_Addr) small

{
unsigned char REG_READ;
LCD_CmdWrite(REG_Addr);
P3 = (0x93);
EN = 1;
_nhop_Q;
REG_READ = LCD_Command;
_hop_Q);
EN = O;
P3 = (0x93);
return REG_READ;
}

/******************************************************************************/

/* LCD Data Read Subroutine */

/******************************************************************************/

unsigned char LCD_DataRead(void) small

{
unsigned char DATA_READ;
LCD_ChkBusy(Q);
P3 = (0x92);
EN = 1;
LCD_Data = DATA_READ;
_hop_Q);
EN = O;
P3 = (0x93);
return DATA_ READ;
}
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/******************************************************************************/

/* LCD Check Busy Subroutine */

/******************************************************************************/

void LCD_ChkBusy(void) small

{
do

{

wﬁ%le(BUS == 1);
}

/******************************************************************************/

/* Delay Subroutine */

/******************************************************************************/

void DelayXms(int count) small

int i,j;

for(i=0; i<count; i++)
for(§=0; j<240; j++)
_nop_Q;
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