RAIO
RAB803
RAB8822

LCD

Version 2.4

August 4, 2005

RAIO Technology Inc.

©Copyright RAIO Technology Inc. 2004, 2005

RAIO TECHNOLOGY INC. 1/128

www.raio.com.tw



RAIO

RA8803/8822

Version 2.4 LCD
1.0 January 26, 2004 First Release Version
1.1 March 9, 2004 9-23
B-3 Power
1.2 April, 12, 2004
9-24
4-1 4-2 8-2 C D
1.3 May 3, 2004
23 5 7 8 81 924 B
3-1 RA8803/8822 IC
5-2 DAC LCD
8-2A RST#
8-3 RA8803/8822
1.4 October 1, 2004 8-2
9-21B : Key Scan
B-3, B-4
G. —-C51
H. (BIG-5)
2.0 January 20, 2005 B-2
B-2 B-4, B-5
2.1 March 4, 2005
B-2-4
2.2 March 11, 2005 B-3 Frame B-7
8-2
2.3 April 22, 2005
B-3 Frame
5
2.4 August 4, 2005 5-4 REG[DOh] lout
B-2-1 B-3
RAIO TECHNOLOGY INC. 2/128 www.raio.com.tw




RAIO RA8803/8822

Version 2.4 LCD
PPN 6
2 (A7 =2 ) R 7
2-1 8080 /1 O 7
2-2 6800 P U e e 8
2-3ABIt/BBIt  MPU i e e e e et e e e e e e e e ————ereaeeeeeaa b areteaeeeeeannrraaeeaeaeaas 10
2-4 MIPU e e e e e e e e e e e o e E e et e e e e e e i E e e et e e e e e i E e e et e e e e e aa e rrreeeaeann 11
3. (O I B V= o PP 15
31 (I = Y2 =1 OO 16
4 RO e 18
4-1 RO e e e e e 18
4-2 e T UU U 19
£ PP 24
6 (ToUCh Pane@l) e 27
T O TSSOSOV PRUPUROUPTRN 27
B2 e e e s 29
7 (SYSTEM ClIOCK) .. 34
PP 36
8-1 ((RIETST=11) PRI 36
8-2 (POWETN ONJRESEL) ittt ettt et b et e s e e e e rabb e e s annneeas 38
S 2O TSSO TV PP PR OUP PPN 39
SV = 1 =10 o USSR 41
0. RABBOSB B8 22 e 42
S TRV U PV PURPUPRTPN 42
LS PP P PP PP PP PPPPPPPPPPPPPPPNY 42
O-0-2 e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesesesesssssesssestssstetetsttttteteteterenentrnrrrrnes 43
L8P 44
ST O P TP UR PP OUPTRN 49
LS TP P PP P TP PPPPPPPPPPPPPPPN 49
0:-3-2 e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesesssessssssssssssssssssssstetststetetetetebebe b e bebnbnbnbnbbeeeeeeeeennnnes 49
LS T PP PPPPPPPPPPNY 50
S PSPPSR 51
9-5LCD (@07 i PR PRPPTPPPP 52

RAIO TECHNOLOGY INC. 3/128 www.raio.com.tw



RAIO RA8803/8822

Version 2.4 LCD
9-6 L@ 107§ TP PP P R PPPPURRUPPRPRIN 53
07 et eeeeeeareeeaeeeaeeeeaEeeeoeeeaaEeeeahbeeeahee e et e aEe e e ahbeeabeeaabe e e nbe e e ereeennneanreas 53
St USRI 53
0 7o e et et e Rt e a et e R e e n e e R e e e s 55
08 e e e e e e e e e e e E e e aEE e e o R et e R e e e oA R et e R R e e e R e e e R et e oA R e e e aR R e e e E e e e Reeenre e e nnreennnes 55
0-10 e eee e e e aeee e eee o e e e eee o reeeaheeeaheeaahe e e e be e e aheeeabe e e nbe e e abeeeareeeanes 57
S RO R 62
9-12 DDRAM L.ttt e 62
S O OO O P PP PP PPPPPRPO 63
9-14 (Interrupt) (10153 TP 63
S LSRR 65
9-16 FONE ROM e e et e e et e st e s e e e e s 66
L OO TP PU PP TP 67
0-08 oo eeeeee et eeeaeeeaeeeeaEeeeoabeeeaheeeoEeeeahbeeobeeehee e e be e e aRbeeebe e e abeeeabeeennaenaees 68
0-19 KBY SCAN ittt e e et e e oo et et e e e e e ettt e e e e e e e et e e e a e e e et e e e n e e e e e ea s 71
020 et e e e e e 73
S N {1 | OO TP PP PP OPRP TP 76
9-21-1 ASClI O PO P TP PP 76
9-21-2 ASCII TSRO RRRRRN 77
9-21-3 ASCII 2 et n e e 78
9-21-4 ASCII K O PP PP PP P PPPPR 79
022 e eee e tee ettt e ateeeaEeee e eee o be oo ahbeeebeeeahee e o Ee oo oRbe e ebe e e bee e e Ee e e eRbe e e be e bneeabe e e anbeeenres 79
S22 TSRS 81
024 et aR et Rt n e e e n e 83
A. (LCD DIIVEI) et e e e e e eeanns 87
B e e e aaas 89
2 TSRO P PR OT PR PPRTP 89
B-2 (o) V=] o T TR PRRP TP 91
2T PSPPSRI 91
B-2-2 BV et e e e e 92
B-2-3 DV e e e et a e e e b et e e Rt e R et e e R e e e e R e e e aare e ne e e nnre e e 92
B2-d et E e e b e e ah e e s bt e e b bt e e be e e bae e abe e e aabeeaaee s 93
C. RABBOS/BB22 oot e e e e e et aaeaaeaaare 94
3 PSPPI 95
E. RABBO3/BB22 e 96
PP TUPPPTT 97

RAIO TECHNOLOGY INC. 4/128 www.raio.com.tw



RAIO RA8803/8822

Version 2.4 LCD
G. e 1 R TP 98
G-1 (B = e 98
G-2 (2) = e a e r e nn e neas 98
G-3 (B) — BXB(KEBY _SCAN)  eeiiiiiii ittt e e e e e e e e bbb e e e e e e e e e s nbbba e e e e e e e e e anbrareeaaaas 99
O PP PO PP PPPPRPPPPRPIN 102
H. (BB ettt ettt 107

RAIO TECHNOLOGY INC. 5/128 www.raio.com.tw



RAIO RAS803/8822
LCD

Version 2.4
1.
RA8803/8822 (Two Pages) (LCD)
320x240 / 240x160 LCD 512K Byte
MPU  RAB8803/8822 / LCD
MPU RA8803/8822
1-1 RA8803/8822
RA8803/8822
Demo Program
RA8803/8822
Py [ ™ (LcD Driver) [ (LCD Panel)
RA8803 X
RA8822 ‘
(Clock) > < (Touch Panel)
A
v

8x8

Key Scan

1-1 RAB8803/8822
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2. (MPU)
RA8803/8822 / LCD LCD 8080 6800
MPU SYS Ml RA8803/8822 MPU 8080 6800
SYS M Pull Low RA8803/8822 MPU 8080
SYS_MI Pull High RA8803/8822 MPU 6800
2-1 8080 MPU
2-1 RA8803/8822 8080 MPU RA8803/8822 8080
MPU
8080
MPU RAB8803/8822
A0 ™ Rs
AL-A7 — —»| CS1
| Decoder o
IORQ > > cs2
SYS Ml
D0-D3(D0 -D7) || DB0-3(DB0-7)
RD > RD
WR > WR
‘RES > RST
2-1 8080 (4/8-bit) MPU  RA8803/8822
2-2 8080 MPU RA8803/8822 RA8803/8822 RS “L”
RA8803/8822 (Register Access Cycle)
RS “H” Display RAM Data (Data Access Cycle) 8080
6800 “RS” Pin MPU  Address Pin “A0” 8080 MPU 6800 Read
Write RD Low WR Low
RS
2-2 MPU
MPU
8088 MPU RA8803/8822 Display RAM
MPU Display RAM 8088 MPU  Display RAM
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MPU
tans
- 4 =
RS, CS1 ><
K
taw
g le—— tcve |
- tcc
WR, RD | L 7/ BL
toss —
toHs
DB0O~DB7 4
(WRITE) ~
[——t accs “tOHS
DB0O~DB7
(READ)
2-2 8-Bit 8080 MPU RAB8803/8822 /Data /
2-1
. Rating . o
Signal Symbol Parameter - Unit Condition
Min Max
tans Address hold time 10 - ns System Clock:
RS, CS1# 8MHz
taws Address setup time 63 -- ns Voltage: 3.3V
teve System cycle time 800 -- ns
WR#, RD#
tce Strobe pulse width 400 -- ns
tbss Data setup time 63 -- ns
tous Data hold time 10 -- ns
DBO to DB7
taccs RD access time -- 330 ns
tons Output disable time 10 -- ns
2-2 6800 MPU
2-3 RA8803/8822 6800 MPU RA8803/8822 6800
MPU 6800 MPU Read Write Pin R/W#
High R/W# Low EN
(Enable) RS
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6800
MPU RAB8803/8822 VDD
AO ™ Rs
AL-A7 —» »| CS1
.| Decoder ‘
VMA [ —» cs2
SYS_MI
DO-D7 [l | DB0-7
EN > EN
RIW > RW
‘RES » RST
2-3 6800 (8-bit) MPU  RA8803/8822
RA8803/8822 6800 8080 MPU
MPU RD#(EN) MPU 8080
RD# 6800 MPU EN WR#(R/W#) MPU 8080
WR# 6800 MPU R/W# MPU
RA8803/8822 4-1
2-4 6800 MPU RA8803/8822 MPU
MPU
6800 RAB8803/8822 Display RAM
MPU Display RAM 6800 MPU  Display
RAM MPU
6800 MPU RA8803/8822 8Bit 8080 MPU
RA8803/8822 4Bit  8Bit
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| tcvece
EN
4
\‘ /| I
/] _
re— t Awe —>| tew > | tare
- — 4
RS, R/W, CS1 ><
K
l€—— tDse —>| - toHe
DB0O~DB7 g
(WRITE) _<\ P
ldAaccs_, _,ltore
DB0O~DB7
(READ)
2-4 8-bit 6800 MPU RA8803/8822 /Data /
2-2
Rating
Signal Symbol Parameter Unit Condition
Min Max
tans Address hold time 10 - ns System Clock:
AO, RIW# 8MHz
Csi# taws Address setup time 63 - ns Voltage: 3.3V
teves System cycle time 800 -- ns
tbse 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 MPU
8080 MPU RA8803/8822 4Bit  8Bit SYS DB
MPU (Data Bus) SYS DB Pull Low RA8803/8822
MPU 4-Bit SYS DB Pull High RA8803/8822
MPU 8-Bit RA8803/8822 8-Bit
4-Bit MPU (Cycle) RA8803/8822
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4-bit MPU RA8803/8822 MPU D3~D0
D7~D4 NC Pin) Nibble(4-Bit)
D3~DO0 (DB3~DB0) Bit[7..4]
(D3~D0) Bit[3..0] 2-4 5~8
6800 MPU RA8803/8822 8Bit 8051
MPU 8080 MPU
2-4 MPU
MPU  RA8803/8822
8051
2-3
No. RS 6800 8080 DBO-DB7 Function
R/W# RD# WR#
@ 1 1 0 1 xxh Read Display Data
Write Display Data (Character Mode--
: )
High Byte
® L 0 L ¢ - Low Byte @
Write Display Data (Character Mode--
© 1 0 1 0 xxh ASCII)
©)
@ 1 0 1 0 wxh Write Display Data (Graphic Mode)
(Read Status)
® 0 0 1 0 Address :
® > ®
® 0 1 0 1 Status
@ 0 0 1 0 Address
@ >
0 0 1 0 Command
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RA8803/8822

Version 2.4 LCD
1 8-Bit MPU Data _RA8803/8822
1-1: REG [00h] = #CDH
MOV  A,#00h : LCD Controller Register (WLCR)
CALL RegAddr WRITE
MOV A#CDh ; “CD" WLCR
CALL RegAddr WRITE
1-2: REG [EOh] = #5AH
MOV  A,#EOh : Pattern Data Register (PNTR)
CALL RegAddr WRITE
MOV A #5Ah ; “5A”  PNTR
CALL RegAddr WRITE
2 8-Bit MPU RA8803/8822 Data
2-1: REG [00h]
MOV  A#00h : LCD Controller Register (WLCR)
CALL RegAddr WRITE
CALL RegAddr_Read ; WLCR
2-2: REG [EOh]
MOV  A#EOh : Pattern Data Register (PNTR)
CALL RegAddr WRITE
CALL RegAddr_Read : PNTR
3 8-Bit MPU
3-1: LCD o
MOV  A#BAH : o “BA”
CALL RegData_Write
MOV A,#F4H ' “ ” uF4n
CALL RegData_ Write : “ o
3-2: LCD o
MOV  A#ADH : “om “AD”
CALL RegData_Write
MOV  A#B6H : o “B6”
CALL RegData_ Write : “or
4 8-Bit MPU Display RAM __ Data
CALL RegData Read : Display RAM Data

RAIO TECHNOLOGY INC.
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1-4 8-Bit MPU 4-Bit MPU
Cycle Time RA8803/8822 Display RAM Data 5~8
1~4
5 4-Bit MPU Data RA8803/8822

5-1: REG [00h] = #CDH
MOV  A,#00h ; LCD Controller Register (WLCR)
CALL RegAddr_WRITE
MOV  A,#00h ; LCD Controller Register (WLCR)
CALL RegAddr_WRITE
MOV  A#0Ch ; “C"  WLCR
CALL RegAddr_WRITE
MOV  A#0Dh ; “D”  WLCR
CALL RegAddr_WRITE

5-2: REG [EOh] = #5AH
MOV  A,#0Eh ; Pattern Data Register (PNTR)
CALL RegAddr_WRITE
MOV A, #00h ; Pattern Data Register (PNTR)
CALL RegAddr_WRITE
MOV  A#05h ; “5"  PNTR
CALL RegAddr_WRITE
MOV  A#OAh ; “A”  PNTR
CALL RegAddr_WRITE

6 4-Bit MPU RA8803/8822 Data

6-1: REG [00h]
MOV  A#00h ; LCD Controller Register (WLCR)
CALL RegAddr WRITE
MOV  A#00h ; LCD Controller Register (WLCR)
CALL RegAddr WRITE
CALL RegAddr_Read : WLCR (High Nibble)
CALL RegAddr_Read : WLCR (Low Nibble)

6-2: REG [EOh]
MOV  A#OEh ; Pattern Data Register (PNTR)
CALL RegAddr WRITE
MOV  A#00h ; Pattern Data Register (PNTR)
CALL RegAddr WRITE
CALL RegAddr_Read : PNTR (High Nibble)
CALL RegAddr_Read : PNTR (Low Nibble)

RAIO TECHNOLOGY INC. 13/128 www.raio.com.tw



RAIO RA8803/8822

Version 2.4 LCD
7 _4-Bit MPU
7-1: LCD "o
MOV  A#0BH : “o “B”
CALL RegData Write
MOV  A#O0AH : “o “A”
CALL RegData_Write
MOV  A#OFH : “«o “F
CALL RegData_Write
MOV  A#04H : “«o “4”

CALL RegData_Write : « n

7-2: LCD "
MOV  A#OAH : “o “A”
CALL RegData_Write
MOV  A#ODH : “«o “D”
CALL RegData_Write
MOV  A#0BH : “«o “B”
CALL RegData Write
MOV  A#O06H : “«o “6”

CALL RegData_Write : « »

8 4-Bit MPU Display RAM __ Data

CALL RegData_Read ; Display RAM Data(High
Nibble)

CALL RegData_Read ; Display RAM Data(Low Nibble)
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3. (LCD Driver)
RAB8803/8822 (LCD Driver) RA8803
320x240 (LCD Panel) RA8822 240x160
Panel LCD 3-1 RAB8803/8822 ST8016 LCD Driver
160x160
EIO1 Y1-Y160
N IV FR [
P LP 17 160*160 DOT LCD
DISPOFF PANEL
L/IR
XCK
L | Dio~-DI7
VDD EIO2 5718016
(Common) A
VsS <
<
3
YD
|
FRM X O - T
O o © X
LP ~ 3
ul
DISPOFF ST8016
XCK o (Segment)
m 2 _ . m
LDO~LD7 92 5 %2z=o0
RA8803

3-1 RAB8803/8822 LCD Driver(ST8016)

3-1 ST8016 LCD 160x160 LCD Panel Common  Segment
RA8803/8822 Frame(FRM) Latch Pulse(LP) YD Data Bus ST8016 3-2
RA8803/8822 LCD LCD
RA8803/8822 4-2
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RA8803/8822

LCD

Total 160 LP for
oneframe

v/

YD N
LP M N mn
XCK
DATA

COM1 Period
FRM
YD
LP
XCK
DATA
COM (N) Period
FRM
YD
LP 1
XCK Loyt
DATA (DX Dr X DX DX DX Dy
3-2 RAB8803/8822
RA8803/8822 LCD 4-Bit 8-Bit
SYS DW SYS DW Pull Low RA8803/8822 LCD
4-Bit SYS DW Pull High RA8803/8822 LCD
8-Bit 3-1 RA8803/8822 ST8016 LCD 8-Bit
3-1 (LCD Panel)
RA8803 320x240 (LCD Panel) 20 x 15
(RA8803/8822 16x16 ) RAB8822 240x160 (LCD
Panel) 15 x 10
(Display Window) REG[21h, 31h,
41h, 51h] (Active Window)REGJ[20h, 30h, 40h, 50h] RA8803/8822
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Version 2.4 LCD

RA8803 320x240 LCD 320x240

RA8803 320x240 LCD Panel

DWRR =(320/8)-1=39=27h
DWBR =240 -1 =239 = EFh
DWLR =0

DWTR =0

1. DWRR> AWRR> CPXR> AWLR> DWLR
2. DWBR> AWBR> CPYR> AWTR> DWTR

3-1 RAB8803/8822 IC
RA8803/8822 ) )
) Driver IC Driver IC
Driver
Lp Data Latch Clock
Latch Pulse in one line
LP LOAD Latch pulse of display data
CcL1 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
HSCP Shift Clock Pulse
Scan Start-up Signal
FLM First Line Marker
YD FR Frame Pulse
FRAME F'rame start signal(First line mark of common
signal)
CDATA Synchronous Data
FRM DF(M) _SW|tch 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
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4, ROM
4-1 ROM
RA8803/8822 512KByte  16x16 ROM(Font ROM) 8x16 ASCII
8x16 16x16 REG[F1h]
32x32 48x48 64x64 RA8803/8822-T BIG5 13,094
408 ASCII CODE RA8803/8822-S 7602 GB
[FOR] ROM RA8803/8822-T Bit[5..4]
“01” RA8803/8822-S Bit[5..4] “10”

REG [FOh] Font Control Register (FNCR)
Bit Description Text/Graph| Default | Access
ROM
7 1 - 1h R/W
0 Bypass ( ROM )
ROM
bit5~4 "00"> ROM ModeO
6 256KB ROM - oh R/W
1 256KB ROM
0 256KB ROM
ROM
00 GB (256KB, Mode0)
5-4 - 00h R/W
01 BIG5 (512KB, Model)
10 GB (512KB, Mode?2)
ASCII (1
1 Data ASCII (00~FFh)
2 0 RA8803/22 Data Text Oh R/W
00~9Fh ASCII ( )
AO~FFh GB/BIGS5 ( )

(Big-5 GB )
Byte MPU Data Address
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8-Bit MPU 8
MOV A #FOh ; LCD Controller Register (WLCR)
CALL RegAddr WRITE
MOV  A,#90h :
CALL RegAddr WRITE
MOV  A#BAH : “o “BA”
CALL RegData Write
MOV  A#F4H : oo “F4”
CALL RegData_Write : “o
1 GB BIG5 Byte ASCII
Byte (00h~FFh) RA8803/8822 Display RAM Data(00h~9Fh) ASCII
(8x16) “AOh” ( )
AOh~FFh ASCII MPU
Data(ASCIl ) Display RAM [FOh] Bit2 “1"
4-2 ROM
RA8803/8822 512KByte ROM(Font ROM) Mask
16x16 16x16 32Byte 512Kbyte
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
111,1112,1111,110 XXXXX 16383
111,1112,1112,111 XXXXX 16384
32Byte 4-1 4-2 Font ROM
ROM 00000h~0001Fh 4-2
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RAIO

Version 2.4

RA8803/8822

LCD

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
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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,
4-1 32Byte 4-2 32Byte Data
512Kbyte = ROM 16K 2 Byte
ROM Address 4-3 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 High Byte  Bit0
High Byte LowByte Bit7 0 1
High Byte Low Byte
7 6 5 4 3 2 10]7 6 543210
1\ J [ J
Y Y
18 17 16 15 14 13 12 1110 9 8 7 6 5
ROM Address
4-3 ROM Address
Font ROM  00000h~0001Fh 4-2 Data "00h”(  80h)
(High Byte and Lowe Byte) 4-2 4-4 4-4  High
Byte Low Byte Bit7 X Don't Care 0 1
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Address(0000h~0001Fh)
1817116 | 15|14 |13 |12 (11|10 ]| 9 8 7 6 4 3 2 1 0

ojofojojojo0yj0j0jo0ojo0jofojo

0| O

1 (1)1

RN

6 | 5143|210 7165143210
High Byte =00h or 80h Low Byte = 00h or 80h
4-4 ROM Address Q)
Font ROM 5C8A0h~5C8BFh 4-2 Data "5Ch”(High
Byte) "45h"(Lowe Byte) 4-4 4-5 4-5
High Byte Low Byte Bit7 X Don’'t Care 0 1
ROM Code Mask
ROM  RA8803/8822 [FOh]  BIt[7] “0”
ROM
[FOh] Bit6 1
16x16  Bitmap Bitmap 2 Byte
Bitmap 512Kbyte  ROM !
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Version 2.4 LCD

Address(5C8A0h~5C8BFh)

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

$1/10}(2414y2,0}0}j12}y0|j]0(0}]20}2),0]0|]0j0]0O0

$1/0|2|2|2y0}0}12}0}0(O01|O0O|2|2]|2]|2]|1]|1
X{1|0|11|1|1]0]O0 X{1|/0|0|0]|]2]0]1
6 | 5143|210 7165143210
High Byte = 5Ch or DCh Low Byte = 45h or C5h
4-5 ROM Address (2)
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5.
LCD LCD
LCD RA8803/8822 5-bit -
(Digital to Analog Converter, DAC) DAC
LCD Panel DAC MPU
LCD
VEE
R2 R3 39K
—E: 3.9K VEE
- VEE -
— 100K
RA8803 > VO
> , , Lo
| Vi + PANEL
lout 11 vsss 100K LM358
R1 1 100K 1
680 =/— — =
104 R7
= 100K
5-1 DAC LCD {)
VDD
e % ‘ *> VEE
L1
R3 R4 jLiuu
200K 1M
VIN SwW RS g
10UT SHDN GND
R1 B ‘\ 100K
2.2K JL,
RA8803/8822 LT1615 R6
4.7u
01 R2 g 39K
g 0
5-2 DAC LCD ()
5-1 RA8803/8822 DAC LCD RA8803/8822
DAC LCD “vO”
5-2 (LT1615) VEE LCD R5
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RAIO RA8803/8822
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VEE( VLCD ) VEE Panel IC
RA8803/8822 RA8803/8822 DAC IoOUT (5Bit DAC 32
) R3 LCCR[4:0] 00000b~11111b VEE +/- 1v~2v
( Panel ) RA8803/8822 DAC VEE
LCD MPU LCCR DAC
LCD

REG [DOh] LCD Contrast Control Register (LCCR)

Bit Description Default | Access
LCD (DAC )
7 1 1h R/W
0
DAC lout (LCD )

0000 O0b - OpA+ 0.2 UA (Min. Current)
4-0 Oh R/W

11111b-> 600uAx 120 uA (Max. Current)

DAC -LCD

MOV A, #DOh

CALL RegAddr WRITE
MOV  A,#00011111b ; LCD

CALL RegAddr_WRITE ; Data [DOh]LCCR

; LCD Controller Register (WLCR)

MOV  A,#DOh

CALL RegAddr WRITE
MOV A, #00000000b ; LCD

; LCD Controller Register (WLCR)

CALL RegAddr WRITE : Data [DOh]LCCR
5-3 RA8803/8822 DAC “lout” 5-2 LCD “VEE”
LCD LCD
DAC 5-1
R1 R2 R3 DAC
RA8803/8822 5-bit DAC lout 2° 32
32 VO LCD LCD
Rl R2 R3
VO LCD (VLCD) IOUT Disable Tri-state
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RA8803/8822

Version 2.4 LCD
DAC (Contrast)
IC VLCD LCD Panel VLCD
RA8803/8822 DAC (Contrast)
B-1 5-4 REG[DOh] lout
VEE
250 -
200 wmm-m-
H-E-E-m I-l-I-I-I-l-I-I-I-l-I-I-I-.-.-.-._._._._._._._._._._._.
150
50
0.0
O W PP @ PP S WL LS Tout(ua)
5-3 lout VEE
lout(uA)
700
600
500
400
300
200
100
0
SR S SR RS N N ¢ REG[DON]
5-4 REG[DOh] lout
REG[DOh] | lout(uA) REG[DOh] | lout(uA) REG[DOh] | lout(uA) REG[DOh] | lout(uA)
0 0.1 162.7 10 350.9 18 526
1 20.1 9 182.4 11 375 19 545
2 40.6 A 203.3 12 400.1 1A 565
3 60.5 B 2972 13 425 1B 585
4 80.5 C 254.4 14 446 1C 605
5 101.4 D 276 15 466 1D 624
6 121.4 E 301 16 486 1E 644
7 141.6 F 3255 17 506 1F 664
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RAIO RAS803/8822
LCD

Version 2.4
6. (Touch Panel)
(Touch Panel) LCD Controller
RA8803/8822
10-bit - (Analog to Digital Converter, ADC) (Analog Switch)
XL, XR, YU, YD RA8803/8822 ADC
MPU ADC Touch
6-1
6-1
(Short)
6-2 YU, YD, XL, XR
Touch
YU
L eg— Y Plate
~@—— X Plate
#— Electrode
|
XL l—-| ] |_XR
YD
6-1 (Touch Panel)
VDD
SW2T
YU
Resistor -Y
6-2

271128 www.raio.com.tw
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RAIO RA8803/8822

Version 2.4 LCD

6-3 SW2 SW3 OFFOpen) SWO SW1 ON(Close)
YU ADC(Analog to Digital Converter) Touch

To ADC =

VCC

6-3 X
vCcC
— — A
V+
VCC i
X5 x4 X3} X2 x1 P
F MWW ;|7 VP
0 > X
| 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
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RAIO

RA8803/8822

Version 2.4 LCD
6-3 6-5 Touch
YU
To ADC )
Resistor-Y
XR
Vcci———o/ O——o
SWO0 SwW1
OFF Resistor-x OFF
YD
Sw3
ON
GND NS
6-5 Y
—I—VCC Vee
[ ] A
V+
_ i P
axl S VP
0 >
| |
6-6 Resistor-Y
6-5 SWO0O SW1 OFF XR Floating
XL Y  Panel( )
6-6
6-2
6-7 RA8803/8822 6-8
6-9 RA8803/8822
TPCR TPXR TPYR TPSR(ADCS)
TPCR Bit-7 Bit-6 “1” TPCR  Bit[3..0] “1000” Switch SW3 On
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RAIO

RA8803/8822

Version 2.4 LCD
TPSR Bit-6 “1” TPSR Bit-6 “1”
Touch 6-8
TPCR Bit-7 Bit-6 “0” (ADC Disable)
TPSR Bit-6 “1” Touch ADC Enable -- TPCR Bit-7
Bit-6 “1” Touch ADC
RA8803
RA8822 Touch Panel
Xl————| XL
X2 — xR
Y1 T—> YU
T
LLLT s
6-7 RA8803/8822
_vee
ADET
Resistor-Y
XR
VCCI—O/ O——
SWO0 sSwi1
ON Resistor-X OFF
YD
SW3
ON
GND N
6-8 RA8803/8822
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RAIO

Version 2.4

RA8803/8822

LCD

»

A 4

0XCO-TPCR:
Bit[7..4]=0000
Bit[3..0]=1000
0xC1-ADCS:
Bit[4,5]=11

Y

ADET=1 (
OXC1-Bit6=1)

Yeslv

0xCO-TPCR
Bit[3..0]=1100(SW2,3 ON)

1. 0XC9-TPYR

Y bit7~0=Y[bit9~2]

2. OXCA-TPZR

Y bit5~4=Y[bit1~0]
0xCO-TPCR

Bit[3..0]=0011(SW0,1 ON)

0XC8-TPXR
bit7~0=X[bit9~2]

1
X

2. OXCA-TPZR

X bit1~0=X[bit1~0]

YES

NO

0XCO-TPCR:
Bit[7..4]=1111

A 4

>

6-9

www.raio.com.tw
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Version 2.4 LCD

REG [COh] Touch Panel Control Register (TPCR)

Bit Description Default | Access
7 1 1h R/W
0
6 1 1h R/W
0
/
4 1 1h R
0
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/IW
Bitl = 0 > Switch SW1 OFF, Bitl = 1 - Switch SW1 ON
Bit0 = 0 > Switch SWO0 OFF, Bit0 = 1 - Switch SW0 ON

REG [C1h] ADC Status Register (TPSR/ADCS)

Bit Description Default | Access
ADC
7 1 ADC oh RIW
0 ADC
6 1 oh RIW
0
5 1" 1h RIW
ADC
00 SCLK/32
3.2 01 SCLK//64 2h R/W
10 SCLK/128
11 SCLK/256
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RAIO RA8803/8822

Version 2.4 LCD

REG [C8h] Touch Panel Segment High Byte Data Register (TPXR)

Bit Description Default | Access

7-0 (bit9~2) 80h R

REG [C9h] Touch Panel Common High Byte Data Register (TPYR)

Bit Description Default | Access

7-0 (bit9~2) 80h R

REG [CAh] Touch Panel Segment/Common Low Byte Data Register (TPZR)

Bit Description Default | Access
7-6 (bit1~0) Oh R
3-2 (bit1~0) Oh R
(*.C) “Touch” ADC Data
while(Read_TP_status() == 0x40) I Touch Panel “Touch”
{ I 0xC1-bit6=1 “Touch”
LCD_CmdWrite(0xC0,0xCC): Il
y_temp = LCD_CmdRead(0xC9); I (Get Column Data)
LCD_CmdWrite(0xCO0,0xC3); I
x_temp = LCD_CmdRead(0xC8); " (Get Row Data)
}
1 Touch Panel 1
unsigned char Read_TP_status(void)
{
LCD_CmdWrite(0xC0,0x08); I SW3-ON
LCD_CmdWrite(0xC1,0x35); /I ADC
delay(1000); /I delay()
return LCD_CmdRead(0xC1) & 0x40;  // 0xC1 bit6 "1”
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RAIO RAS803/8822
LCD

Version 2.4
7. (System Clock)
RA8803/8822 (System Clock) 32768Hz (X'tal)
(PLL) 7-1 7-2 RA8803/8822
RA8803/8822
0.22
* LPF
20P 32768H
2.4KQ = z SYS_FQ
20P —
’—L XB

7-1 X'Tal PLL
RA8803/8822
0.22 u VDD
T _T_ LPF
0.022u EC Xlterﬂal — s %
OCl
2.4Ka SYS_FQ
7-2 Clock
X'tal(32.678KHz) (PLL) (System Clock) (vDD)
RA8803/8822 (PLL) (System Clock)
[01]
REG [01h] Misc. Register (MISC)
Bit Description Default | Access
CLK_OuT
6 1 1h R/W
0
34/128 www.raio.com.tw
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RAIO RA8803/8822

Version 2.4 LCD
00 3MHz
1-0 01 4MHz oh RIW
10 8MHz
11 12MHz

System Clock RA8803/8822 CLK_OUT ,
MPU  RA8803/8822 RA8803/8822
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Version 2.4 LCD
8.
8-1 (Reset)
RA8803/8822 (Power-On) (Hardware Reset)
SYS_MI Pull High  Pull Low RA8803/8822 MPU 8080
6800 8-1
8-1
PIN “1” mean “0” mean
(Pull High) (Pull Low)
99 SYS M MPU Type Select M6800 8080
SYS_MI MPU
SYS_MI Pull Low RA8803/8822 MPU 8080
SYS_MiI Pull High RA8803/8822 MPU 6800
98 SYS DB MPU Data Bus Select 8-bit 4-bit
SYS DB 8080 MPU 4 8
SYS DB Pull Low RA8803/8822 8080 MPU Data Bus
4-Bit SYS DB Pull High RA8803/8822 8080 MPU Data
Bus 8-Bit
3 | SYS_FQ | Clock select PLL_CLK EX-CLOCK
SYS FQ PLL CLOCK
SYS_FQ Pull High RA8803/8822 CLOCK
SYS _FQ Pull Low RA8803/8822
X'tal PLL
100 SYS DW LCD Data Bus Select 8-bit 4-bit
SYS_DW Pull Low RA8803/8822 LCD Driver Data Bus
4-Bit SYS DW Pull High RA8803/8822  LCD Driver
Data Bus 8-Bit
4 SYS NM Test Mode Set - “1”
High
S0 OPM1 Test Mode Set - “1”
49 OPMO
OPMO OPM1 NC Pin
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RAIO RA8803/8822

Version 2.4 LCD
vDD RA8803/8822
é SYS_NM
| SYS_MI
| SYS_DB
| SYS_FQ
| SYS_DW
8-1
RST# SYS Ml SYS DB SYS FQ Pin
Pull-High "1 Pin Pull-Low “0”
Pull 10Kohm
8-1 RA8803/8822 6800 series MPU MPU Data Bus
8-Bit X'tal PLL LCD Driver Data Bus 4-Bit 8-1
RA8803/8822 RA8803/8822
VDD
100KQ
From MCU

RST# RST#
' 2.2uF
0.1uF1

L

(0] @

8-2 RST#

8-2 Reset Pin — RST# MPU 8-2 (1) RC
8-2 (2) RA8803/8822 Reset MPU

REG [00h] Whole Chip LCD Controller Register (WLCR)
[ Bit | Description [Text/Graph| Default | Access |
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RAIO RA8803/8822

Version 2.4

LCD
RAM
5 -- Oh R/W
1
0 "0”
RAB8803/8822 [00h]  BIt5 [00h]  BIt5 MPU "1
RA8803/8822 [00h] BIt5 "0”
8-2 (Power On/Reset)
8-2A RA8803/8822 (Reset) RA8803 320x240 pixel LCD Panel
trsT 250ms  trsth 50ms RA8803/8822 Reset
4— tRST ———p
RST# A\
Internal
State X During Reset Reset Complete
trRsTH < »
8-2A RST#
8-3 RA8803/8822 (Power On/Reset) RA8803
320x240 pixel LCD Panel
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RAIO RA8803/8822

Version 2.4 LCD

( RST# Active 250ms)

A 4

50 ms

non i
F HF FF
ocomnmN

[N ek EEN]
o s g B

REG[ EO] =#0(h
REG[ FO]: bi t|3

1
=

2 ms

( defaul t )

Bit-Map

8-3 RA8803/8822

8-3

RA8803/8822 (Power On/Reset) Default
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RAIO

RA8803/8822

Version 2.4 LCD
8-2
LCD_CmdWrite(0x00, 0Xc5) ; 1
LCD_CmdWrite(0x01, OxF1) ; 1 System Clock, 4MHz
LCD_CmdWrite(0x10, Ox6B); 1
LCD_CmdWrite(0x11, 0x22); /
LCD_CmdWrite(0x20, 0x27); 1 (Active window) - Segment-Right
1 320x240 ,
LCD_CmdWrite(0x30, OXEF); I (Active window) - Common-Bottom
LCD_CmdWrite(0x40, 0x00); 1 (Active window) - Segment-Left
LCD_CmdWrite(0x50, 0x00); I (Active window) -> Common-Top
LCD_CmdWrite(0x21, 0x27); I (Display Window) - Segment-Right
1 320x240 ,
LCD_CmdWrite(0x31, OXEF); 1 (Display Window) - Common-Bottom
LCD_CmdWrite(0x41, 0x00); 1 (Display Window) - Segment-Le
LCD_CmdWrite(0x51, 0x00); I (Display Window) - Common-Top
LCD_CmdWrite(0x60, 0x00); I Segment
LCD_CmdWrite(0x70, 0x00); I/ Common
LCD_CmdWrite(0x80, 0x06); Il
LCD_CmdWrite(0x90, 0x06); I XCK
LCD_CmdWrite(0x81, 0x0C); I [81h] 0Ch
LCD_CmdWrite(0xCO, OxCO0); / ,
LCD_CmdWrite(OXC1, 0x35); /i , Bit[5:4] 11b
LCD_CmdWrite(0xDO, 0x11); // LCD (DAC ),
: LCD_CmdWrite Data G-3
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Version 2.4 LCD
8-4 Wakeup
REG[00] bit7-6  "00” (OFF MODE), (Wake-UP)
RA8803/8822
1. MPU [00] Dbit7-6 711" (Normal Mode)

2. Touch Panel
[AO] hit2 "1” [CO] hit3="1" OFF-mode
RA8803/8822 INT 70" "1”

unsigned char intr=LCD_CmdRead(0xA0) | 0x04 ;
unsigned char tpcr=LCD_CmdRead(0xC0) & 0xf8 ;

tper |= 0x80;
LCD_CmdWrite(OxAO,intr); /l REG[AQ]:bit2=1
LCD_CmdWrite(0xCO,tpcr); / REG[CO0]:bit[3..0]=1000
3. Key SCAN

INT

unsigned char kscr=LCD_CmdRead(0xA1l) | 0x80 ;
unsigned char intr=LCD_CmdRead(0xA0) | 0x08 ;

LCD_CmdWrite(OxA1l,kscr); /l REG[A1]:bit7=1(Key Scan )
LCD_CmdWrite(0OxAQ,intr); / REG[AQ]:bit3=1
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Version 2.4 LCD
9. RA8803/8822
9-1
9-1-1
RA8803/8822 ( ) ( ) 16x16
8x16 9-1 9-2 ( ) ( )

9-2
RA8803/8822 LCD Controller LCD Controller
Bit-Map RA8803/8822
(GB BIG5 ) Byte

MPU 8-Bit  MPU (High Byte & Low Byte) RA8803/8822

Byte RA8803/8822 RA8803

320x240 16x16 20 x15

8x16 40 x15 RA8822 240x160
15 x10 30 x10 9-1 9-2
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) 9-2
9-1 BIG5

A4A4L

A4E5

A4E5

AB72

2F

BI9CF

2F

4C

43

44

B1B1

ABEE

BEB9
MOV  A#A4H “ » High Byte
CALL RegData_Write
MOV A#A4H “r Low Byte
CALL RegData_Write « m
MOV A #A4H “ o High Byte
CALL RegData_Write
MOV  A#E5SH “ o Low Byte
CALL RegData_Write « m
9-1-2

RA8803/8822

RAIO TECHNOLOGY INC.
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Version 2.4 LCD
REG [10h] Whole Chip Cursor Control Register (WCCR)
Bit Description Text/Graph | Default| Access
( )
4 0 Text 1h R/W
1
1. [10h] bit4=1
2.
9-3
9-2
RA8803/8822 (bit map) Display RAM 9-4
1. REG[00h] bit3=0 _
2. (bit map) : .===. HH
| (1] ] EEEEEE ]
| BEE Efmma oEEREEENE,
[ .'I ===== o llll=ll L
i II. ] [ ] I=' | I=III=I .IE
| ENEEE EE EE EEE L] u
Il [ ] | ] L] | | =l (1]
| l= = ] ] n
| | HEE |
9-4
REG [00h] Whole Chip LCD Controller Register (WLCR)
Bit Description Text/Graph] Default | Access
1 GB/BIG/ASCII
3 - 1h R/W
0 Bit-Map
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RA8803/8822

Version 2.4 LCD
REG [12h] Memory Access Mode Register (MAMR)

Bit Description Default | Access
7 1 1h R/IW

0

REG [10h] Whole Chip Cursor Control Register (WCCR)
Bit Description Text/Graph| Default | Access
DDRAM

7 1 ( ) Text/Graph| 0Oh R/W

0 ( )

DDRAM

3 1 ( ) Text/Graph] 1h R/W

0 ( )
RA8803 320 x240 9.6K Byte Display Data RAM
(DDRAM) RA8822 240 x 160

4.8K Byte Display Data RAM DDRAM
LCD RA8803/8822
(Bit Map) DDRAM DDRAM ‘1
LCD 9-5 DDRAM
(LCD)
Segment
D7 D6 D5 D4 D3 D2 D1 DO 0 1 2 3 4 5 6 7

1(1(1|10(0|2(1|0

.

—

Display Data RAM

Display On LCD

9-5 Display Data

LCD

RAIO TECHNOLOGY INC.
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Version 2.4 LCD
9-5 LCD Panel Pattern
(8051-ASM)
MOV A, #60h : (CPXR)
CALL RegAddr WRITE
MOV  A,#00h : X=0
CALL RegAddr WRITE
MOV  A,#70h : (CPYR)
CALL RegAddr WRITE
MOV  A,#00h : Y=0
CALL RegAddr WRITE : (0,0)
MOV  A#EGH : LCD Panel “E6” Pattern
CALL RegData Write
(8051-C)
LCD_CmdWrite(0x60,0x00); 1 X=0
LCD_CmdWrite(0x70,0x00); /l Y=0
LCD_DataWrite(OxEG); /I LCD Panel “E6” Pattern
320
- N
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 T r [ N
01 B
02
03
> 240
2:.’:6
237
238
S i
Display Data RAM
9-6 Display Data RAM (320 x 240)
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RA8803/8822

Version 2.4 LCD
[12h]  BIt7
9-7A
Yvyv
REG[12h]Bit7 =1 REG[12h]Bit7 =0
9-7A
9-7B
MOV  A,#12h : [12h] (MAMR)
CALL RegAddr WRITE
MOV  A,#91h ; Bit7=1,
CALL RegAddr WRITE
MOV  A#11H ;  LCD Panel “11” Pattern
CALL RegData_Write
MOV  A#22H ;  LCD Panel “22" Pattern
CALL RegData_ Write
MOV  A#33H ;  LCD Panel “33" Pattern
CALL RegData Write
MOV  A#44H ;  LCD Panel “44" Pattern
CALL RegData_Write
0 8 16 24 32 319

COMO

CcOoM1

Ccom2

COM3

COM239:

9-7B
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RA8803/8822

Version 2.4 LCD
9-7C
MOV  A,#12h : [12h] (MAMR)
CALL RegAddr WRITE
MOV  A,#11h ; Bit7=0,
CALL RegAddr WRITE
MOV  A#11H ;  LCD Panel “11” Pattern
CALL RegData_Write
MOV  A#22H ;  LCD Panel “22" Pattern
CALL RegData Write
MOV  A#33H ;  LCD Panel “33" Pattern
CALL RegData Write
MOV  A#44H ;  LCD Panel “44" Pattern
CALL RegData_Write
012345678 319
como TR LT o—— =
com LT EEY
com2
coms
CoM239
9-7C
Display RAM [12h]  BIit7
9-7A Display RAM
[10h] BIit7  Bit3 9-7D
[12h]Bit7=1( ) Display RAM ( 320x240 )
0123 i 39(Byte)
00
01 -
02 >
: g
.
; g
239 el
320 x 240Pixel
9-7D
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Version 2.4 LCD

9-3

9-3-1

9-8

1. REG[00h] bit1=0

2. REG[00h] bit1=1

9-8

REG [00h] Whole Chip LCD Controller Register (WLCR)

Bit Description Text/Graph| Default | Access
1 0 Text/Graph Oh R/W
1 [80h]BTR
9-3-2
LCD [00] BiItO 9-9
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Version 2.4 LCD

9-9

REG [00h] Whole Chip LCD Controller Register (WLCR)

Bit Description Text/Graph| Default | Access
0 1 Text/Graph|  1h R/W
0 DDRAM
9-3-3
LCD [10] Bits 9-10

9-10
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Version 2.4 LCD

(a)

1. [10h] bit5=0

2. " / LCD " BIG5 " / LCD
(b)

3. Hold on (a)

4, [10h] bit5=1

5. " " BIG5 LCD

6. Hold on

7. [10h] bit5=0

8. " " BIG5 LCD

9. Hold on

10. [10h] bit5=1

11. " " BIG5 LCD

REG [10h] Whole Chip Cursor Control Register (WCCR)

Bit Description Text/Graph| Default | Access
MPU ( / ) DDRAM
5 1 DDRAM Text 1h R/W
DDRAM
9-4 |/
RA8803/8822 9-11
1. WCCR,ALG=1
2. " / LCD ” n
/ LCD <

r::i*#r*:#?;

"-_l-"'n_

e

2LCD #EdlE
i

Bl (Bl

e
r|
i
1

9-11
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Version 2.4 LCD

REG [10h] Whole Chip Cursor Control Register (WCCR)

Bit Description Text/Graph| Default | Access
/
1
6 0 Text 1h R/W
9_12 1 ”
1. WCCR,ALG=1
2. “ / LCD ”
3. WCCR,ALG=0
4, “ / LCD T &

Bl

9-12

9-5LCD On/Off
REG [00h] Whole Chip LCD Controller Register (WLCR)
Bit Description Text/Graph| Default | Access
LCD
IC “DISPOFF#"
2 ) Text/Graph Oh R/W
1 “DISPOFF” High( )
0 “DISPOFF” Low( )
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RA8803/8822

Version 2.4 LCD
9-6 On/Off
REG [10h] Whole Chip Cursor Control Register (WCCR)
Bit Description Text/Graph | Default | Access
On/Off
2 1 On Text/Graph Oh R/W
0 Off
9-7
9-7-1
[60h]CPXR Bit[5..0] Segment RA8803/8822 320
(Segment) x 240 (Common)  240x160 Panel Size Segment 8-Bit
Panel “or CPXR =00h CPYR =00h
Panel CPXR = 04h
CPYR = 00h Panel “or
CPXR =00h CPYR =10h 9-13
00 01 02 03 04 05 06 .ccoivieiriiiieiiiie e iee e 39
00 | 1 pectemny o ‘
. ol it B h_i
o | =IEE
320(Segment) x 240(Common)
EF
9-13
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Version 2.4 LCD
REG [60h] Cursor Position X Register (CPXR)
Bit Description Default | Access
5-0 Segment Oh R/W
REG [70h] Cursor Position Y Register (CPYR)
Bit Description Default | Access
7-0 Common Oh R/W
[60h]CPXR [70h]CPYR 9-14
CPXR =00h CPYR = 10h DDRAM
CPXR = 00h CPYR = 12h DDRAM “78h”
CPXR=00h CPYR=14h DDRAM “OAh” 9-15

EF

320(Segment) x 240(Common)

9-14 DDRAM

[60h]JCPXR  [70h]CPYR

9-10
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Version 2.4 LCD
Bit Bit
7654321076543210
00h — [T .
78h —» ['%
0Ah —>
9-15 9-14 7
9-7-2
REG [10h] Whole Chip Cursor Control Register (WCCR)
Bit Description Text/Graph | Default | Access
DDRAM
7 ( ) Text/Graph Oh R/W
( )
DDRAM
3 ( ) Text/Graph| 1h R/W
( )
9-2
9-8
REG [10h] Whole Chip Cursor Control Register (WCCR)
Bit Description Text/Graph | Default | Access
1 [80h] BTR Text/Graph| Oh R/W
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)
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Frame Rate = 60Hz 1/Frame_Rate = 1/60Hz = 1.67ms = REG[80h] x
1.67ms REG[80h] = 35h = 53( ) =53 x 16.7ms = 885ms
9-9
9-9-1
RA8803/8822
Pixel Pixel Pixel
(1~16)Pixel
] e R
1 Pixel 2 Pixel 3 Pixel 16 Pixel
9-16

REG [11h] Distance of Words or Lines Register (DWLR)

Bit Description Text/Graph | Default | Access
7-4 Text 0010h | R/W
9-9-2
RA8803/8822 REG[10h] bit0=0
1 Byte ( 8 Pixel) REG[10h] hit0=1
2
Byte( 16 Pixel) 1 Byte

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

0 1 Text Oh R/W
(8 Pixel)
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(16  Pixel)
0 (8 Pixel)
9-10
RA8803/8822 (Display Window)
(Active Window) (Display Window) LCD (Active
Window) (Display Window)
320x240 320x240 (320x240)

REG [21h] Display Window Right Register (DWRR)

Bit Description Default | Access
(Display Window) - Segment-Right (1)
Segment_ Right = (Segment Number / 8) — 1
RA8803: LCD Panel 320x240
50 (320/8)—1=39=27h xh - RW
RA8822: LCD Panel 240x160

(240/8)—1=29 =1Dh

REG [31] Display Window Bottom Register (DWBR)
Bit Description Default | Access

(Display Window) - Common_Bottom

Common_Bottom = LCD Common Number -1

RA8803: LCD Panel 320x240
-0 240 — 1 = 239 = EFh xh | RIW
RA8822: LCD Panel  240x160

160 — 1 =159 = 9Fh

REG [41] Display Window Left Register (DWLR)
Bit Description Default | Access

7-0 (Display Window) - Segment-Left (1) xxh R/W
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“00h”

REG [51] Display Window Top Register (DWTR)

Bit Description Default | Access
7-0 (Display Window) - Common-Top (1) xxh R/W
“Ooh”
1 [60h, 70h] [BOh, B1h] [21h, 31h, 41h, 51h]

1. DWRR> AWRR2= CPXR> AWLR> DWLR
2. DWBR> AWBR= CPYR> AWTR> DWTR

REG [20h] Active Window Right Register (AWRR)
Bit Description Default | Access

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

5-0 (Active window) > Segment-Left ( 2) xxh R/IW

REG [50h] Active Window Top Register (AWTR)

Bit Description Default | Access
7-0 (Active window) > Common-Top ( 2) xxh R/W
2 REG [20h, 30h, 40h, 50h] / 4  Register
(Active Window) REG [20h, 30h, 40h, 50h]
( REGI[40h] )
REG[20h] [30h]
(REG[40h, 50h] )
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[60h]CPXR
[7Oh]CPYR (0,0)
1 2 RA8803 LCD Panel 320x240 160x160
9-17A
0
1
2
> 240
169 Display Window
: 320 x 240
29 J
9-17A 1
1 (8051-ASM)
MOV  A,#21h ; Display Window is 320x240 pixel
CALL RegAddr WRITE
MOV  A,#27h ; DWRR = (320/8) -1 =39 = 27h
CALL RegAddr WRITE
MOV  A#31h
CALL RegAddr WRITE
MOV  A,#EFh ; DWBR =240 -1 =239 = EFh
MOV  A,#41h
CALL RegAddr WRITE
MOV  A,#00h ; DWLR, DWTR = 00h
CALL RegAddr WRITE
MOV  A,#51h
CALL RegAddr_WRITE
MOV  A,#00h ; DWLR, DWTR = 00h
MOV  A,#20h ; Active Window is 160x160 pixel
CALL RegAddr_WRITE
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MOV A, #13h : AWRR =(160)/8 -1 =19 = 13h
CALL RegAddr WRITE
MOV A, #30h
CALL RegAddr_WRITE
MOV  A,#9Fh : AWBR =160 -1 = 159 = 9Fh
MOV A, #40h
CALL RegAddr WRITE
MOV A, #00h : DWLR, DWTR = 00h
CALL RegAddr WRITE
MOV A, #50h
CALL RegAddr WRITE
MOV A, #00h ; Setup the AWLR, AWTR = 00h
2 (8051-C)

LCD_CmdWrite(0x21,0x27);
LCD_CmdWrite(0x31,0xEF);
LCD_CmdWrite(0x41,0x00);
LCD_CmdWrite(0x51,0x00);

LCD_CmdWrite(0x20,0x13);
LCD_CmdWrite(0x30,0x9F);
LCD_CmdWrite(0x40,0x00);
LCD_CmdWrite(0x50,0x00);

3 4 RA8822
9-17B

/I Display Window Right Register(DWRR)
/I Display Window Bottom Register(DWBR)
/I Display Window Left Register(DWLR)

/I Display Window Top Register(DWTR)

/I Active Window Right Register(AWRR)
/I Active Window Bottom Register(AWBR)
/I Active Window Left Register(AWLR)

/I Active Window Top Register(AWTR)

LCD Panel 240x160 120x120

A

A19.
120

159

> 160

Display Window
240 x 160

9-17B

2
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3 (B051-ASM)
MOV  A,#21h ; Display Window is 240x160 pixel
CALL RegAddr_WRITE
MOV  A,#1Dh ; DWRR = (240/8) -1 = 29 = 1Dh
CALL RegAddr_WRITE
MOV A #31h
CALL RegAddr_WRITE
MOV A, #9Fh ; DWBR = 160 —1 = 159 = 9Fh
MOV A, #41h
CALL RegAddr_WRITE
MOV A, #00h ; DWLR, DWTR = 00h
CALL RegAddr_WRITE
MOV A, #51h
CALL RegAddr_WRITE
MOV A, #00h ; DWLR, DWTR = 00h
MOV A, #20h ; Active Window is 120x120 pixel
CALL RegAddr_WRITE
MOV A, #0Eh ; AWRR = (120)/8 —1 = 14 = OEh
CALL RegAddr_WRITE
MOV A, #30h
CALL RegAddr_WRITE
MOV  A#77h ; AWBR =120-1=119=77h
MOV A, #40h
CALL RegAddr_WRITE
MOV A, #00h ; DWLR, DWTR = 00h
CALL RegAddr_WRITE
MOV A, #50h
CALL RegAddr_ WRITE
MOV A, #00h ; Setup the AWLR, AWTR = 00h

LCD_CmdWrite(0x21,0x1D);
LCD_CmdWrite(0x31,0x9F);
LCD_CmdWrite(0x41,0x00);
LCD_CmdWrite(0x51,0x00);

LCD_CmdWrite(0x20,0x0E);
LCD_CmdWrite(0x30,0x77);
LCD_CmdWrite(0x40,0x00);
LCD_CmdWrite(0x50,0x00);

4 (8051-C)

RAIO TECHNOLOGY INC.

/I Display Window Right Register(DWRR)
/I Display Window Bottom Register(DWBR)
/I Display Window Left Register(DWLR)

/I Display Window Top Register(DWTR)

Il Active Window Right Register(AWRR)
/I Active Window Bottom Register(AWBR)
/I Active Window Left Register(AWLR)

/I Active Window Top Register(AWTR)
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LCD
9-11
RA8803/8822
LCD RA8803/8822 1~16 Pixel
REG [11h] Distance of Words or Lines (DWLR)
Bit Description Text/Graph| Default | Access
3-0 Text 0010h | R/W
9-12 DDRAM
REG [EOh] Pattern Data Register (PNTR)
Bit Description Text/Graph | Default | Access
DDRAM
[FOh] bit3 ‘1’ RA8803/8822
7-0 Graph Oh R/W
[EOh] Data DDRAM
[FOh] Dit3 ‘o
REG [FOh] Font Control Register (FNCR)
Bit Description Text/Graph| Default | Access
PNTR -- REG [EOh] DDRAM
1
0
3 Graph Oh R/W
FDA ‘1’ RA8803/8822 PNTR
Data DDRAM (Range:[AISR, AICR] ~ [AXSR,
AXCR]) ‘0
void LCD_Clear(void) small Il
{
unsigned char READ_REG;
LCD_CmdWrite(OxEO0,0x00); 1 REG[EQ] = #00h
READ_REG = LCD_CmdRead(0xF0);
READ_REG &= 0xF7;
READ_REG |= 0x08;
LCD_CmdWrite(0xFO,READ_REG); 1 REGI[FO0] :bit3=1
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} 1 DDRAM "00”,
1
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 Data Bus ( Bit)
7-0 Column LCD Segment ( Pixel) _ R/W
Row LCD Common ( Pixel)
FRS LCD Frame Rate( Hz)
SYS_DW=0 LCD DataBus 4it SCCR>4
SYS_Dw=1 LCD DataBus 8it SCCR=>2

1. X'tal + PLL (SCLK) = 8MHz

2.LCD Data Bus (DBW) = 8Bit

3. 320 x 240 Pixel LCD Column =320 Row =240
4.L.CD Frame Rate  70Hz

SCCR = (8MHz x 8) / (320 x 240 x 70) = 11.9
SCCR =12 = 0Ch

LCD
> REG[01h] LCD Panel Driver
VLCD
9-14 (Interrupt) (Busy)
RA8803/8822 (INT)
1. Segment (CPXR) Segment (INTX)
2. Common (CPYR) Common (INTY)
3. Touch
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[AOh] INTR
RA8803/8822 (Busy) RA8803/8822 DDRAM ROM
Busy MPU Command BUSY Pin MPU I/O
MPU RA8803/8822 RA8803/8822 (Available)

REG [01h] Misc. Register (MISC)

Bit Description Default | Access
- (INT) BUSY

4 1 1h R/W

0
REG [AOh] Interrupt Setup & Status Register (INTR)

Bit Description Default | Access
Key Scan

7 1 Key Scan Oh R
0 Key Scan

6 1 (Touch) Oh R
0

Column

5 1 Column [BON]INTX Oh R

0 Column [BOR]INTX
Row

4 1 Row [BLh]INTY oh R
0 Row [B1h]INTY
Key Scan

3 1 Key Scan Oh R/W
0 Key Scan

2 1 Oh R/W
0
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[BOh]INTX
1 1 INTX oh R/W
0 INTX
[B1h]INTY
0 1 INTY oh RIW
0 INTY

REG [BOh] Interrupt Column Setup Register (INTX)
Bit Description Default | Access

(Column)

5-0 27h RIW
X (CPXR)=INTX

REG [B1h] Interrupt Row Setup Register (INTY)

Bit Description Default | Access
(Row)
7-0 EFh R/W
Y (CPYR)=INTY
9-15
RA8803/8822 (Normal Mode) (Off Mode)

REG [00h] Whole Chip LCD Controller Register (WLCR)
Bit Description Text/Graph | Default | Access

(Power Mode)

11 (Normal Mode)
RA8803/8822 (Available)
7-6 00 (Off Mode) -- 3h R/W
(Wake-Up)
Wake-Up RA8803/8822

Normal_Mode:
CALL  Read_RO00O
MOV A,REG00_READ
OR A,#00000011b
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CALL  Write_R0O
RTS
Sleep_Mode:

CALL Read_ROO

MOV A,REG00_READ

AND A,#11111100b

CALL  Write_R0O

RTS

9-16 Font ROM
RA8803/8822 MPU Font ROM Data [02h] BIt3 1
Byte 32Byte Data Font Data 9-18A
REG [02h] Advance Power Setup Register (APSR)
Bit Description Default | Access
ROM
3 1 Oh RIW
0
REG[02h]bit3--> 1
(BIG5/ GB)
32
9-18A : Font ROM
RA8803/8822 16x16 Bitmap Font ROM

32Byte MPU Font ROM Data

9-18B
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Bytel Bytel7
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
11 27
12 28
13 29
14 30
15 31
16 32

9-18B : Font ROM Data
9-17
RA8803/8822 512KByte ROM(Font ROM) 16x16 8x16  ASCII
8x16 16x16 REGI[F1h]bit7~4
32x32 48x48 64x64 9-19 16x16 32x32
16
/—/%
1 6 EIIIIEI-IIIE
32
p
32 -
9-19:
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REG [F1h] Font Size Control Register (FVHT)
Bit Description Default | Access
00
76 |01 oh RIW
10
11
00
5.4 |01 Oh RIW
10
11
Font Tab: db " ",0Dh
Test_Font_Size:
MOV A, #5Fh ; Set Font Size = 32 x 32
CALL Font_Size
Printf  Font_Tab ; 32x32 ¢ "
MOV A, #AFh ; Set Font Size =48 x 48
CALL Font_Size
Printf  Font_Tab ; 48x48 * "7
Font_Size:
CALL Write_RF1 ; Write A to Register $F1
RTS
9-18
RA8803/8822 REG[12h] 4 (OR NOR XOR
AND) 9-20
REG [12h] Memory Access Mode Register (MAMR)
Bit Description Default | Access
Display Data RAM
4 o021 Pagel ( ) 1h RIW
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010 Page2 ( )
011 Pagel Page2 ( )
000 (Gray Mode) DDRAM

Pagel Page2

Pagel Page2

0 0 Levell
1 0 Level2
0 1 Level3
1 1 Leveld
110 Q) Pagel Page2 RA8803
640x240 RA8822 480x160 Panel
111 2) Pagel Page2 RA8803
320x480 RA8822 240x320 Panel

00 Pagel RAM “OR” Page2 RAM

01 Pagel RAM “XOR” Page2 RAM
3-2 Oh R/W
10 Pagel RAM “NOR” Page2 RAM

11 Pagel RAM “AND” Page2 RAM

" 920"
Read/ Write
00 PageO (512B SRAM) Display Data RAM
1-0 |o1 Pagel (9.6KB SRAM) Display Data RAM 1h R/W
10 Page2 (9.6KB SRAM) Display Data RAM
11 Pagel Page2 Display Data RAM
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Pagel Page2 Visible Display
@ | controller Controller OR
@ Controller Controller NOR

@ Controller roller AND

® Controller - Controller XOR

9-20:

CALL Display_Off ; OFF

CALL Graphic_Mode ;

MOV  A#91h ; Page#1

CALL  Write_R12

CALL Show_Pagel ; Page#1

CALL A #a2h ; Page#2

CALL  Write_R12

CALL Show_Page2 ; Page#2

MOV  A#bdh ; Page#1 AND Page#2

CALL  Write_R12

CALL Display_On ; ON
Display_On:

CALL Read RO0O

MOV  A,REG00_READ
OR A,#00000100b
CALL Write_R0OO

RTS

Display_Off:
CALL Read RO0O
MOV  ALREGO00_READ
AND  A#11111011b
CALL  Write_R0OO
RTS
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9-19 Key Scan

RA8803/8822 4x8/8x8  Key Scan Keyboard
Keyboard KSCR KSDR KSER
9-21A  Key Scan Key PAD RA8803/8822
KSCR KSDR KSER

REG [A1lh] Key Scan Controller Register (KSCR)

Bit Description Default | Access
Key Scan

7 1 Oh R/W
0
Key San

6 1 KeyScan 8x8 Oh R/W

0 KeyScan 4x8

00 2h
5-4 01 4h Oh R/W
10 8h

11 16h

Key Scan

000 2 (2xFRM)
001 4 (2xFRM)
010 8 (2xFRM)
2-0 011 16 (2xFRM) Oh RIW
100 32 (2xFRM)
101 64 (2xFRM)
110 128 (2 xFRM)
111 256 (2 xFRM)

REG [A2h] Key Scan Data Register (KSDR)

Bit Description Default | Access

7-0 Key Scan KC[7~0] Oh R
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REG [A3h] Key Scan Data Expand Register (KSER)

RA8803/8822

LCD

Bit

Description

Default | Access

7-0

Key Scan KR[7~0]

Oh R

RA8803

KI0O KI1 KI2 KI3 KI4 KI5 KI6 KI7

]
o)
@)
(]
(]
(]
(]
o)

KOO

(]

Secsses
Seesese
Seesese
Seesose
Seesese
Secsses
Secssee

KO1

KO2

KO3

KO4

KO5

KO6

KO7

9-21A : Key Scan

Set REG[A1h] = OxF1
Set REG[AOh] = 0x08

<
<

y
Set Temp = REG[AOh]

Set REG[A1h] = OxF1

Y

‘ Delay 20ms ‘

Read Key-In = REG[A3h]
Read Key-Out = REG[A2h]

RAIO TECHNOLOGY INC.
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9-20

[03h]
1 Byte [71h, 72h] 9-
22B

REG [03h] Advance Display Setup Register (ADSR)

Bit Description Default | Access
Common
2 1 Oh R/W
0
Segment
1 1 Oh R/W
0
0 Common Segment
1 Segment Oh R/W
0 Common

REG [71h] Shift action range, Begin Common Register (BGCM)
Bit Description Default | Access
7-0 Common Oh R/W

REG [72h] Shift action range END Common Register (EDCM)
Bit Description Default | Access
7-0 Common EFh R/W

AT (B LCDIEE R EE
gl
L F (EELCDIE S 25
iyl
= 7 LCDIEE R a5

9-22A
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LCD_CmdWrite(0x80,0x05); Il
LCD_CmdWrite(0x71,0x00); 1 REG[71]
LCD_CmdWrite(0x72,0x00); 1 REG[72]
LCD_CmdWrite(0x03,0x83); I REG[03]:bit[1,0]="11"
1
RA8803 RA8803 RA8803
RA8822 RA8822 RA8822
N LCD Driver LCD Driver LCD Driver
Common
> RAIO RAIO RAIO
Common
9-22B [71h, 72h] Common
[03h]
(Pixel)
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RA8803/8822

LCD

5 JEHE LCDEES wE
L

o E T LCDEE ] EE
JL

A el e LCDIE R a5
Il

A e (e LD TE Rl B
L

S 7 e e LUTTEE R w5
L

B el =1 i S L R S L TS

9-23

LCD_CmdWrite(0x80,0x05);
LCD_CmdWrite(0x03,0x86);

RAIO TECHNOLOGY INC.
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9-21 ASCII

RA8803/8822 ASCII
[FOh]  bit[1..0] ROM Code

Pattern( 9-24~9-27)

REG [FOh] Font Control Register (FNCR)
Bit Description Text/Graph | Default | Access
4  ASCII
00 ASCIl 0 Latin_1
1-0 01 ASCI 1 Latin 2 -- 2h R/W
10 ASCI 2 Latin_3
11 ASCI 3 Latin 4
9-21-1 ASCII 0
o 4 T w o B o e
oot | [l ”ﬂg—;++++rﬂnr
I I e
0] I ] e e o e e
A BICODEFGH T.TEL [HMO
o | PIRIRS TIUN R ZE] O] [T
- | " labicde el il ik Limnio
=== A e =
LUuea@aaaceeell1Aan
El&mo/SoinCu 0L £ et
mwg}DUHHQEéIﬁE%iﬁH
e Thlhinihil el
: B I 1N il ﬁ_rﬂ
LT i
| 1T |= | TSR LS ==
=== 1l T - |-
9-24 ASCII BankO
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LCD

Al

Block O

=

(=

(=

b

b

i |

i1kl

“ 911

"

ol

ASCII Code

AR 13
512 4 | — (R

v

]

BlockO
BlockO
1000 [1001 1010 |1011 |1100 |1101 [1110 1111

=

0111

L
Lh

R TR

%

ASCII

]

i

]

0101 110

h =

K]

LN

AL

b | :l::|:|ll

1K

1K

i HEE

001 |0010 | 0011 |0100

(1A

MMID0I00:<

(1A

A #xxxxxx00b
A,#00000100b
DATA ADDR,A
DATA_ADDR,A

Write. RFO
A,#10010011b

0000

b7-b4

0000 €
01

~ o ~
3 =
pa]

v

1100
o )

MOV
CALL
MOV
MOV
MOV
MOV

9-21-2 ASCII

RAIO

Version 2.4

www.raio.com.tw
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LCD

9-21-3 ASCII

Pattern

bit[1..0]

[FOh]

1

im

Y=

i

¢

ISGI- &2

'L

1

=

]

[

= E£w s

HDDQGDHGUUHUUSB

¢
1A

KRETILE SEGT-Z

0 00O =@ L

o

0011 ':.FIEE

ARA RICCCEEEEIIIT

0101

T

1000

1010

- [AAAARAEICEEEEITT

. [

1110

1111 d

ASCII Bank2

9-26

www.raio.com.tw
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9-21-4 ASCII 3
3 [FOh] bit[1..0] Pattern
3 Pattern
ROM Code Pattern
0000 Ly = - L o, r
0001 b -
oo | B
0011 IEI T
Eb = HT L Jps :Q
o100 | ===
L
—
0111 .‘4#
9-27 ASCII Bank3
9-22
RA8803/8822 512Byte SRAM 16 (16x16)
MPU
REG [12h] Memory Access Mode Register (MAMR)
Bit Description Default | Access
Read/ Write
1-0 1h R/W
00 Page0 (512B SRAM) Display Data RAM
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01 Pagel (9.6KB SRAM) Display Data RAM
10 Page2 (9.6KB SRAM) Display Data RAM
11 Pagel Page?2 Display Data RAM
REG [60h] Cursor Position X Register (CPXR)
Bit Description Default | Access
5-0 Segment Oh RIW
Create_Font_Tab0: db 08h,1ch,1ch,ffh,7fh,1ch,3eh,3eh,
77h,41h,00h,00h,83h,7fh,3fh,0fh, ODh
Create_Font_Tabl: db 20h,10h,1ch,9eh,1eh,1fh,1fh,1fh,
1fh,3fh,7eh,feh,fch,f8h,fOh,cOh, ODh
Create_Font_Tab2: db FFh, FOh, ODh
Test_Create_Font:
CALL Graphic_Mode ;
MOV  A,#10h ; Write to Page0 - 512Byte SRAM
CALL  Write_R12
MOV A #0h ; "FFFO”
CALL  Write_R60 ; Segment
Printf  Create_Font_TabO ; 16Byte
MOV  A,#01h
CALL Write_R60 ; Segment ( 16Byte 1)
Printf  Create_Font_Tabl ;  16Byte
CALL Text_Mode ;
MOV  A,#91h ; Pagel
CALL  Write_R12
Printf  Create_Font_Tab2 ; “FFFO” -> 9-28
08h T 20h
1Ch [ | 10n
1Ch 1Ch
FFh 9Eh
7Fh 1Eh
1Ch 1Fh
3Eh 1Fh
3Eh 1Fh
77h 1Fh
41h 3Fh
00h 7Eh
00h FEh
83h [ ] Fch
7Fh F8h
3Fh FOh
OFh | Coh,
9-28 :
16X16 32Byte 512Byte SRAM 16
"FFFO~FFFF” "FFFO” "FFF1" Data Page0
16Byte [60h] "02h” Data Page0 16Byte [60h]
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"03h”
Line Distance 0 [11h] BiIt[3:0] 0
9-11
9-23
RA8803/8822 Pagel Page2
LCD Display RAM Pagel Page2 LCD
[Pagel, Page?] [0,0] [1,0] [0,1] [1,1]
Frame Rate
REG [12h] Memory Access Mode Register (MAMR)
Bit Description Default | Access
Display Data RAM
001 Pagel ( )
010 Page2 ( )
011 Pagel Page2 ( )
000 ( Pagel Page2 ) LCD
Display RAM Pagel Page2
Pagel Page2  Gray
6-4 0 0 Levell 1h RIW
1 0 Level2
0 1 Level3
1 1 Leveld
110 Q) Pagel Page2 RA8803
640x240 RA8822 480x160 Panel
111 (2) Pagel Page2 RA8803
320x480 RA8822 240x320 Panel
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REG [EOh] Pattern Data Register (PNTR)

Bit Description Default | Access
(1) Data Written to DDRAM

(2) Display Times of Gray Mode
7.0 (Register MAMR bit[6..4] = 000) oh

R/W
Frame Rate R O 1 0
PNTR = 55h, AAh, OFh, FOh, CCh, 33h  99h Data “1" *“0”
Level2 Level3 3 "y
5(011 4
9-29 Display RAM Pagel "00”
"FF” Page2 "00” "FF”
00h
Pagel
FFh
Page2
9-29:

CALL  Graphic_Mode

LCD_CmdWrite(0x12, 0X91); [/\Write Page#1
CALL Show_Gray2

LCD_CmdWrite(0x12,0x92); [I\Write Page#2
CALL  Show_Grayl

LCD_CmdWrite(0x01,0XF2); I System Clock
LCD_CmdWrite(0xD0,0x01); I
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LCD_CmdWrite(0OXEO,0x3F); 1
LCD_CmdWrite(0x90,0x04); 1 Frame Rate
LCD_CmdWrite(0x12,0x00); I

CALL Display_Off
CALL Display_On
CALL Delayls

9-24
RA8803/8822 DDRAM (Pagel & Page?2) LCD
MAMR  Bit[6:4] MAMR  Bit[6:4]=110b RA8803 640x240
LCD RA8822 480x160 LCD Screen DDRAM Pagel
Screen DDRAM Page2 9-30 MAMR
Bit[6:4] 9-23
320 320
A
-
240 Pagel
RA8803
240 240
A
p
160 Pagel
RA8822
9-30 1) MAMR bit[6:4] = 110h
MAMR  Bit[6:4]=111b RA8803 320x480 LCD RA8822 240x320
LCD Screen DDRAM Pagel Screen DDRAM Page2
9-31
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320 240
s -
240< Pagel 160 < Pagel

240< 160 <

RA8803 RA8822
9-31 (2) MAMR bit[6:4] = 111h
9-30 RA8803 Q) 600x240
Panel Data Pagel Page2 Page 0
599(Common) 9-32 Pagel Page2
640x240
Pagel Page2
9-32 Q)
9-30 RA8803 9-33
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Pagel Page2
9-33 (1)
9-31 RAS8803 (2) 320x480 Panel Pagel
Page2 0 319(Common) 9-34 9-35
Pagel >
Page2 g
9-34 2)
Pagel
Page2

)
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Pagel Page2
4 (OR NOR XOR AND)
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A. (LCD Driver)
A RA8803/8822 (Driver)ST8016/NT7701  Segment  Common
twipH =
\L tn
LP tsL >l ]
> | e
ts twekH twekL
XCK a ¢
twek o _ tos o P ton -
DI7-DIO 3
LAST DATA >< TOP DATA ><
DISPOFE — [« =—— V<—>t
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 t 51 ns
Width WEKH
Shift Clock “L” Pulse t 51 ns
Width WKL
Data Setup Time tos 30 ns
Data Hold Time ton 40 ns
Latch Pulse “H” Pulse t 51 ns
Width WLPH
Shift Clock Rise to Latch t 0 ns
Pulse Rise Time LD
Shift Clock Fall to Latch ¢ 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 e 50 ns 2
DISPOFF Removal Time tsp 100 ns
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LCD
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-twekd)/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 e 50 ns 2
DISPOFF Removal Time tsp 100 ns
DISPOFF “L” Pulse Width twoL 1.2 ns
Output Delay Time(1) [ 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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B-1

B RA8803/8822 LCM MPU  Driver

R7
C4  30pF u3 VCC2 3 7-10 ohm
n /cc v
D1 vee . u2 33v VDD Es T
V_fg CUR
BASED —3TX L5 _ 100uH
e + BASE |5
PHONEJACK c2 COL
220uF NC —5X
EMIT —7
vLeo
o
=
vee 5
-0 <
vee VDD xeez RS : B
T pa T INDUCTOR1
DBO 120 5
g 4 CRw Voo
22| 5 6 [0 L2 or R=0 L4 or R=0
DBz g5 g N vDD2 2o R0 1324558 VREG
—e—|s 10 o—E INDUCTOR1 INDUCTOR1
oes o 11 12 O—gsv
bes o ¥ 1 0T vi
Toer ol 15 18 O—Rst XA x8
DB 17 15 [o
o
o 2 p—— 0 Re a26s
BRERRBFRERFERRRBERRRRIZEBEREERBRE ook
MPU INTERFACE o NS zzzzzzzzzzzzzzzzzzzzzzzzZZZZZo OM
: KCo 555556666660 0000000600000060606005 opMo
= KC1 5 RsT#
4 Kc2 g xA
2 kes B
i e el e
2.2uF
vee  pa voD s o S Dee
Loy 2 o] 2 kc7 DBS ==
0 5 2 DOFF RI 0| KRro DB4 =
XCK 91 B3
s ¢ Yo 02 | (R DBS oo 0.22uF | 0.01uF
78 o KR2 e
9 10 e 2 kr3 e
1 12 A kR4 —
PML o
13 14 KR5S
OPMO a6
15 16 KR6
LK OUT 9 w
17 18 Sets KR7 o3 s
19 20 2 sys DB aatZ <] o0
= oM 9 lsysw 828002 ANRERRRGE 2208
SYSOW 100 | v 6565559588553 9F59¢
LCD INTERFACE T
ol=lof
SREELELEREEEEELF FERE
2o, SR [E[Ble
>kl
P4 )
2 1 2o 0
3 4 <
5 8 c c11
C 104 c12
78 e cPs 104 104
S 10 C 2.20F
1 12 =
13 14 : = =
15 16
KEYBOARD INTERFACE LcD1L
1 2
2 3
g VD3 A
wo X
4 5
LDL
5 6
6 L 7
9 21 103 .
. VDD VLCD 5
9 75s 10
10 1
BLE
u VELG 2
12 13
13 14
1 — 15
15 X 16
16 & 17
17 18
h conis
= Cconis =

B-1

1. Reset Pin — RST# MPU RC(R4 C6) 8-1
8-2 RA8803/8822 Reset MPU

2. VLCD U3  TL497 VR1 ( 12v-~30V)
R7 R7 LCD Panel VLCD LCD Panel
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Droving (Loading) R7
3. B-1 VLCD VLCD
4. VR2 DAC VLCD DAC
(Contrast) IC
VLCD LCD Panel VLCD
RA8803/8822 DAC (Contrast) VR2
5. R19 R20 LCD Panel 5v 3.3V
6. R9~-R18 8-1
7. B-1 RA8803/8822 3.3V(VREG VDD2 L2 L4 VDD) VDD
3.3V
8. (System Clock) Clock( R16 R11 ) Clock
XA Yl C8 C9
9. LD[3:0] (CP1~CP4)
10. CP5~CP9
Vin=24~7V RCL
U 0~10
o] 1— v o8 V Q
T 2— VREF DH —L %012
100uF] il RB \/ Vout = -12V~-40V
= i SN DLow, DL (-10mA)
= A o AT0L8K o
R3 FB GND
Ut /\7% 100UH 1N4148
a 20K AIC1652 L T |
RABS03882 & _L 22 e
OWF | RS Cf é Rl =
' ™
0 = 0047UF 100K )
4 L LR
B-2
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B-2 (Power)
B-2-1
RA8803/8822 B-3 VDDP /0
GNDP RA8803/8822 5v 3V DC-to-DC VDD5 VDD3
ore
(Core) DAC AVDD
DC-to-DC GND RA8803/8822 ADC
AVDD ADC AGND
RA8803/8822
E—@GNDP
VDDP —{ Core
: DAC
VDD5 > 5V > 3V 476ND
AVDD > ADC 47AGND
B-3
RA8803/8822 ADC AVDD VDD3
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B-2-2 3V
RA8803/8822 3V B-4
5V 3V DC-to-DC VDD5 B-4 0.47uH
0.1u ADC

(Touch Panel Controller)

av MCU W RA8803/8822
—L VDD L 4 VDDP
YYY P VDD3
0.47uH
(Option) — VDD5
Y'Y\ AVDD
0.47uH
+__ (Option) 1L GNDP
o0 0.1u] 0.1u] 0.1u GND
~7 ~ AGND
Jj GND 1o P mcu IF
B-4 3V
B-2-3 5V
RA8803/8822 5V B-5 5v 3V DC-to-DC
VDD5 5V VDD3
1uF  0.1uF B-5 0.47uH 0.1u
ADC (Touch

Panel Controller)

DC-to-DC RA8803/8822 Sleep
20UA
1.4 ( 1.4 ) 5V 3V DctoDC 5V
5V VDDP VDD3(VDD) AVDD
5V B-5
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5V MCU 5V RA8803/8822
VDD L VDDP
VDD3
[ 2 VDD5
r‘—‘ T AVDD
0.47uH
+ |+ 1 (Option) GNDP |
T. T T GND|
10u [0.1u 1lu | 0.1u 0.1u
< A4 AGND |
GND
f 1o P MCU IIF
B-5 5V
B-2-4
B-6 PCB ESD
VDD X>
VDD
RA8803/8822 0.01uF
VDD VDD RST
| T
GND GND GND
XA XB
fD}—iX'tal Cap
GND
g VDD
VDD
Cap closer
to chip
GND
............ N
GND
B-6 PCB
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C. RA8803/8822

RAIO RA8803/8822 Gerber File Panel Cc-1
RA8803/8822 B-1 JP1 MPU Panel
JP3 LCD1 LCD2 LCD3 Driver Key-Scan JP4 C-2

O [ (] (] O

LCD2 LCD3 LCD1

TL497

E °
RA8803 U3 p1

U4

S1

RST
JP4 JP3

O k | & @ O

C-1 RAB8803/8822

LCD Panel

I Driver

El—ll—ll—lo

= -
BE L
d ]

OR | 1@ o

MCU

A

C-2
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D.
D RA8803/8822 LCM Demo Circuit
Demo PCB Clock Reset
MPU MPU RA8803/8822 MPU

LCD Driver Panel

LCD

Driver Panel

MCU Type
> Bus Width
Clock Source

l LCD Bus Width

Clock
> Reset
MCU I/F

........................ » Register Read/Write

........................ p| Contrast (DAC)
Loading
Driver Circuit

D-1
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E. RA8803/8822

RA8803/8822

LCD

Company Driver Part. Driver capacity Support

HITACHI HD66130 320-channel segment driver A
S6A2067 80-dot segment driver A
SAMSUNG S6B0794 160-dot seg/com driver A
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
NT7703 160-dot seg/com driver A
NT7704 240-dot seg/com driver A
ST7063 80-dot segment driver --
) ) ST7065 40-dot seg/com driver -
Sitronix 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
T6CO03 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
T6CT72A 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
Eureka EK7010 240-dot seg/com driver A
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 drfver A
LC79401D 80-dot segment driver A
Driver RAIO
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D RA8803/8822 /
(SYS_CLK) SYS_CLK=8MHz Clock
=1/SYS_CLK=125ns Clock 3
125ns X 3 lock=375ns

. 35

ASCII 19

. 3+ (ComxSeqg)/8
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G. -Cs51

G-1 1) -

#include <stdio.h>
#include <absacc.h>
#include "command.h"

void main (void)
{
LCD_Reset();
LCD _Initial();

LCD Clear();

LCD_CmdWrite(0x00,0xCD); // + DISPLAY ON
GotoXY(0,0); //

LCD_DataWrite (0xA4) ; // “ ” (BIG-5 A4A4)

LCD_DataWrite (0xA4) ;

G-2 ) -

#include <stdio.h>
#include <absacc.h>
#include '"command.h"

void main (void)
{
LCD_Reset();
LCD_Initial();
LCD Clear();

LCD_CmdWrite(0x00,0xCD); // + DISPLAY ON
GotoXY(0,0); //

PrintsStr (" ",1); // “ ”
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G-3 (3) — 8x8(Key_Scan)

#include <stdio.h>

#include <reg52.h> // 8051 RA8803 /
#include <absacc.h>
#include "command.h // RA8803
bit KeyPress; //
void putHEX10(unsigned char var) small;
// -LCD 7”10 ”
unsigned char FindKey(void); // -
bit Key TP_ststus(void) small; // - key scan
void main (void)
{
bit KeyPress; //
unsigned char Key Number;
unsigned char x_temp=0,y temp=0;
unsigned char test;
LCD_Reset(); // RA8803 “pin-48 RESET”
// 250ms
LCD_Initial(Q); //
LCD Clear(); //
LCD_CmdWrite(OxAl,0xF1); // (Kscr)
LCD_CmdWrite(0xA0,0x08); // (Intr)
LCD_CmdWrite(0x00,0xCD); // LCD LCD
// ,
GotoxY(0,0); //
PrintStr("'Please pull any key',00);
// LCD "Please pull any key"
GotoXY(0,40); //
PrintStr("'’Key Number : ',0); // LCD ” Key Number :~
KeyPress = 0O;
while(1) //
if(Key TP_ststus()) // key scan
delay(500); //
GotoXY(13,40); //
Key Number = FindKey(Q); //
putHEX10(Key_ Number); // 10 LCD
}
}
while(1);
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**kx FAEAAXAAAXAAXAAIAIAXAAXAAXAAAAAXAAXAAXAAXAAXAAAAAAhAhhAhAhAhhhhhii
// Key scan //

bit Key TP _ststus(void) small

{ unsigned char temp;
temp = LCD_CmdRead(0xAO0); // [OxAO0], Bit7 21
temp &= 0x80;
LCD_CmdWrite(OxAl,0xF1); // (Kscr)
delay(5000); //
iT(temp)
return 1; // [OxAO]-Bit7 = 1,
else
return O; // [OxAO]-Bit7 = O,
}

unsigned char FindKey(Vvoid)
{
unsigned char Key Out;
unsigned char Key In;
unsigned char Key Number;

Key Out = LCD_CmdRead(0xa2); //
Key In = LCD_CmdRead(0xa3); //
switch(Key Out) // ,
case Oxfe:
Key Number = 1;
break;
case Oxfd:
Key Number = 9;
break;
case Oxfb:
Key Number = 17;
break;
case Oxf7:
Key Number = 25;
break;
case Oxef:
Key Number = 33;
break;
case Oxdf:
Key Number = 41;
break;
case Oxbf:
Key Number = 49;
break;
case Ox7f:
Key Number = 57;
break;
default:
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break;
3
switch(Key_1In) // s
case Oxfe:
Key Number += 0O;
break;
case Oxfd:
Key Number += 1;
break;
case Oxfb:
Key Number += 2;
break;
case Oxf7:
Key Number += 3;
break;
case Oxef:
Key Number += 4;
break;
case Oxdf:
Key Number += 5;
break;
case Oxbf:
Key Number += 6;
break;
case Ox7f:
Key Number += 7;
break;
default:
break;
3
return Key Number; //
3

// **kx LCD ” 1 0 ” *************************************************//

void putHEX10(unsigned char var) small

{
unsigned char div_val,hbase;
base = 10;
div_val = 10;

do

LCD_DataWrite(ASClITablel[var / div_val]);
// LCD
var %= div_val;
div_val /= base;
} while (div_val);
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G-4

extern void LCD _CmdWrite(unsigned char, unsigned char) small;
extern unsigned char LCD_CmdRead(unsigned char) small;
extern void LCD DataWrite(unsigned char) small;

extern void delay (int i);

extern void LCD_ChkBusy(void) small;

extern void LCD_Reset(void) small;

extern void LCD_Initial(void) small;

extern void LCD Clear(void) small;

extern void GotoXY(unsigned char x1,unsigned char yl) small;
extern void PrintStr(char *ptr,int delay_time) small;

extern void putHEX2(unsigned char var) small;

sbit PO_0 = 0x80;
sbit PO_1 = 0x81;
sbit PO_2 = 0x82;
sbit PO_3 = 0x83;
sbit PO_4 = 0x84;
sbit PO 5 = 0x85;
sbit PO_6 = 0x86;
sbit PO_7 = 0x87;
sbit P3_0 = P370;
sbit P3_1 = P371;
sbit P3_2 = P372;
shit P3_3 = P3"3;
sbit P3_4 = P374;
sbit P3_5 = P375;
sbit P3_6 = P376;
sbit P3_7 = P377;

void LCD_CmdWrite(unsigned char cmdReg, unsigned char cmdData) small

{

LCD_cmdReg = cmdReg; //

LCD_CS1 =0; // RA8803
LCD RD = 1; //

LCD_RS = 0; //

LCD_WR = 0; //

LCD_WR = 1;

LCD_RS = 1;

LCD_CS1 =1; // RA8803
Y I

LCD_cmdReg = cmdReg; //

LCD_CS1 =0; // RA8803
LCD_RD = 1; //

LCD_RS = 0; //
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LCD_WR = 0; //
LCD WR = 1;
LCD RS = 1;
LCD_CS1 =1; // RA8803
}

unsigned char LCD_CmdRead(unsigned char cmdReg) small

{
LCD_ChkBusy(Q); // RA8803
LCD_cmdReg = cmdReg; //
LCD_CS1 =0; // RA8803
LCD_RD = 1; //
LCD_RS = 0; //
LCD_ WR = 0; //
LCD_WR = 1;
LCD RS = 1;
LCD_CS1 =1; // RA8803
F 7 oo R R e //
LCD_DATA = Oxff;
LCD_CS1 =0; // RA8803
LCD_WR = 1; //
LCD_RS = 0; //
LCD RD = 0O; //
REG_Read = LCD_DATA;
LCD RD = 1; //
LCD RS = 1;
LCD_CS1 =1; // RA8803
return REG_Read; //
}

void LCD_DataWrite(unsigned char WrData) small

{
LCD_ChkBusy(Q); // RA8803
LCD_DATA = WrData; //
LCD_CS1 =0; // RA8803
LCD_RD = 1; //
LCD_RS = 1; //
LCD_WR = 0; //
LCD_WR = 1;
LCD_RS = 1;
LCD_CS1 =1; // RA8803
}
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void LCD_ChkBusy(void) small

{
do
{

}
while(LCD_BUSY == 1);
}

//*** RA8803/22 250 7 >= (250ms)” //

void LCD_Reset(void) small

{

LCD_READY = Oxff;

LCD_CS1 = 0;

delay(1000); // 8051 6MHZz™
LCD_RST = 0;

delay(11000); // 250

LCD_RST = 1;

delay(1000);

void LCD_Clear(void) small

{
unsigned char READ_REG;

LCD_CmdWr i te (OXEO, 0x00) ; 1/ »0x00”
READ_REG = LCD_CmdRead(0xFO);
READ_REG &= OXF7;

READ_REG |= 0x08;

LCD_CmdWrite(OxFO,READ_REG); // [OxFO] 3 R
delay(1000); // [EO]
//

extern void GotoxY(unsigned char x1,unsigned char yl) small

{
LCD_CmdWrite (0x60,x1); 1/

LCD_CmdWrite(0x70,y1); //
}
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void delay(int i) //
int k ;
for ( k=0 ; k <1 ; k++ );

}

void LCD_Initial(void) small

{
LCD_CmdWrite(0x00,0xC9); // LCD -1
LCD_CmdWrite(0x01,0xF1); //
LCD_CmdWrite(0x02,0x10); // LCD
LCD_CmdWrite(0x03,0x80); // LCD
LCD_CmdWrite(0x10,0x6B); // LCD -2
LCD_CmdWrite(0x11,0x22); //
LCD_CmdWrite(0x12,0x91); // LCD
LCD_CmdWrite(0x20,0x27); // XD
LCD_CmdWrite(0x30,0xEF); // (Y1)
LCD_CmdWrite(0x40,0x00); // (X2)
LCD_CmdWrite(0x50,0x00); // Y2)
LCD_CmdWrite(0x21,0x27); // LCD (X1)
LCD_CmdWrite(0x31,0xEF); // LCD Yo
LCD_CmdWrite(0x41,0x00); // LCD (X2)
LCD_CmdWrite(0x51,0x00); // LCD Y2)
LCD_CmdWrite(0x60,0x00); // (Common)
LCD_CmdWrite(0x61,0x00); // (Segment)
LCD_CmdWrite(0x70,0x00); // (Segment)
LCD_CmdWrite(0x71,0x00); // ,
LCD_CmdWrite(0x72,0xEF); // ,
LCD_CmdWrite(0x80,0x33); //
LCD_CmdWrite(0x81,0x00); // FRM (Common)
LCD_CmdWrite(0x91,0x00); // FRM (Common)
LCD_CmdWrite(0x90,0x04);
LCD_CmdWrite(OxA0,0x11); //
LCD_CmdWrite(0OxAl,0x00); //
LCD_CmdWrite(0xA2,0x00); //
LCD_CmdWrite(0xA3,0x00); //
LCD_CmdWrite(0xB0O,0x27); //
LCD_CmdWrite(OxB1l,0xEF); //
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LCD_CmdWrite(0xCO,0xD0); //
LCD_CmdWrite(OxC1,0x0A); //
LCD_CmdWrite(0xC8,0x80); // ( )
LCD_CmdWrite(0xC9,0x80); // ( )
LCD_CmdWrite(OxCA,0x00); // ( )
LCD_CmdWrite(0xD0O,0x0C); // DAC LCD
LCD_CmdWrite(OxEO,0x00); // ( [FO]

// 7

LCD_CmdWrite(0OxF0,0x90); // ”B1G5”
LCD_CmdWrite(OxF1,0x0F); //

}

// *** LCD

void PrintStr(char *ptr,int delay_time) small

{
while(*ptr = "\0") //
//
{
LCD_DataWrite(*ptr); //
++ptr;
delay(delay_time); //
}

// *** LCD //

void putHEX2(unsigned char var) small

{ // LCD 16
unsigned char div_val,hbase;
base = 16; // ” ”
div_val = 0x10;
do

LCD_DataWrite(ASClITable[var / div_val]);
//
var %= div_val;
div_val /= base;
} while (div_val);
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