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1.

CM15X 4/CM15 X 8

~

CM15 X 4/ CM15 X 8

CM15 X 4/ CM15

’

512Byte SRAM

°

X4

10-Bit ADC,

2 Page
RAM.

512KByte ROM,
+ 408

(16x16

)

. 512KByte ROM .

» (Two Page) o »
8080/6800 MCU , 4-Bit  8-Bit .
240x64/240x128 LCD ) 16x16 4/8  x15
»  16x16. 32x32. 48x48. 64x64 )
. , CM15X4/CM15X 8 )
) 4x8  8x8 (Key Scan) ,
(And, Or, Nor, Xor), 4.8K Byte RAM (Display Data RAM),  9.6K Byte
IC 1C G, BIG5 13,094
ASCII CODE, 7602 GB .

(8x16)

4/8 6800/8080 MCU

8x8

512Byte SRAM

/

10-Bit ADC

(Key Scan)

32x32. 48x48 64x64,

ROM



2—1: CM15x4 (240x64)

1 AVSS -

2 AVDD - (3V/5V)

3 VSS -

4 VDD - (3V/5V)

5 BUSY o)

6 INT o)

7 /CS1 | /] CS1 CS2 .

8 C2 | /] CS1 CS2 ,

9 RS | H DDRAM L

10 RIW(WR) | | 6800 I (RIW), H: L
8080 (IWR),

11 EN(RD) |1 6800 (EN),
8080 (RD).

12 IRST | , .

13 DBO 110 0

14 DB1 1/0 1

15 DB2 110 2

16 DB3 110 3

17 DB4 110 4

18 DB5 110 5

19 DB6 110 6

20 DB7 1/0 7

21 VO - LCD

22 VEE - LCD

w



2—2: CM15x8(240x128)

1 AVSS -

2 AVDD -

3 VSS -

4 VDD -

5 VO - LCD

6 RS | H DDRAM L

7 RIW(WR) | | 6800 I (RIW). H:
8080 (WR),

8 EN(RD) || 6800 (EN),
8080 (RD),

9 /CS1 | /] CS1 CS2 .

10 C2 | /] CS1 CS2 .

11 BUSY o)

12 INT o)

13 /RST | , .

14 DBO 110 0

15 DB1 110 1

16 DB2 110 2

17 DB3 110 3

18 DB4 110 4

19 DB5 110 5

20 DB6 110 6

21 DB7 110 7

22 VEE - LCD

23 LEDA -

24 LEDK -




3. (MCU)

CM15 X 4/ CM15 X 8 8080 6800 MCU , 8080 o OCMJ4X15
R12 R13 6800 o OCMJ 8 X1 R14 R11 6800 o
3.1 8080 MCU
3-1 CM15X4/CM15X 8 8080 MCU , CM15X4 / CM15X8
8080 MCU o
2080
MCU I.LCM
An o o
g, vy o N — | pe| C=1
[—Lodu N [—Tp
IORZ [ —. Coe

DO-DE00-07) =l o] =Ta By )= u B
RD ot BT
i R s BT
FES e RST
Ea2-1 B0BD (4/8-bit)
3-2 8080 MCU CM15X4 / CM15 X 8 > CM15X4 | CM15 X 8 » RS
“L” ) CM15X4 |/ CM15X8 (Register Access
Cycle), RS “H” Display RAM Data (Data Access Cycle). 8080 6800,
“RS” Pin MCU Address Pin “A0”, 8080 MCU 6800 Read. Write
» RD Low » WR  Low ) RS o
3-2 , MCU ,
, , MCU ,
. 8080MCU CM15X4/CM15 X 8 Display RAM , MCU

Display RAM , 8080 MCU  Display RAM , MCU

°



RS, CS1 ’;{
b
—* D —— +
W [ X — [0 — LY
m- D ' . iln.l 1};
I_FI-I'I:S o
! _I'h.'.: o
DBO-DBY N 8
(ARITE) / <
s .Jcﬁl
DB0-DB7 g
[READ) .-Il

Bl3-2 se1tB0BONCURY EHE /DaTA AT RIE /5 A ShiE

Si | Symbol P eta Rating Unit Conditi
igha mhbol arameter hi ondition
g ¥ Min Max
tans Address hold time 10 - ns  |System Clock
RS, CS1# gmHz
s Address setup time 63 = ns Wioltage: 3.3y
tove System cycle time a00 = s
W, RDd#
tee Strobe pulse width 400 = ns
toss Data setup time 63 = ns
toms Diata hold time 10 — ns
CBOtoDBYT
taccs RD access time = 330 ns
tome output disable time 10 - ns
3.2 6800 MCU
3-3 CM15 X 4 /| CM15X8 6800 MCU » CM15X4/CM15X8
6800 MCU . 6800 MCU Read. Write Pin, R/W#
High » RIW#  Low » EN (Enable),

RS




MCU LLCM
A ™ pg
Al A7 e THE
& G L ol
LLT Y —™ c52
[0 - D 00 - ol o ML= R T
=0 = ey
AV 1]
REE = RET
El3-3 6800 (4/8-BIT)
CM15 X 4/ CM15 X 8 6800 8080 , MCU ,
MCU , RD#(EN), MCU 8080 RD#,
6800 MCU EN. WR#(R/WH#), MCU 8080 WR#,
6800 MCU R/WH#.
3-4 6800 MCU CM15X4 /| CM15X8 , MCU
» , , MCU
, . 6800 CM15X4/CM15X8 Display RAM
, MCU Display RAM : 6800 MCU  Display RAM
» MCU

towca »
EN —\[
¥
£ I

— Towng — e — tew — | tane
_ d
RS, W, CS1 > ;E
=
ht—— {paa —] — toua
DBO-DBY L
{WRITE) —
Rt el g
DBO~DBY
(READ)

3-4: 8-bit6800 MCU CM15X4/CM15X8 /Data /



Rating
Signal Symbol P arameter Unit Condition
Min Max
tane Address hold time 10 - ns  |System Clock:
AD, RANE SMHz
A tous Address setup time 63 -- ns Woltage: 3.3
tove System cycle time 800 — s
toee Data setup time 53 -- s
tons Dzata hold time 10 — s
CEOta DBYT
taccs Access  time -- 330 s
tams output disahble time 10 - [
En t ew Enable pulse width 400 — ns
3.34Bit/8Bit MCU
CM15X4 /| CM15 X 8 8080 6800 MCU MCU
4-Bit 8-Bit, 8-Bit OCMI X15 R14 RI15 4-Bit OCMJ 8 X1 R10
R13 4-Bit IC 8-Bit » 4-Bit , MCU
(Cycle)
4-bit MCU , CM15X4 / CM15 X 8 MCU D3~DO0,
D7~D4 Pull Low, Nibble(4-Bit) D3~D0
, (DB3~DB0) Bit[7..4], (D3~DO0)

Bit[3..0].



4. ROM

CM15X4 /| CM15 X 8 512KByte  16x16 ROM(Font ROM) 8x16 ASCII
8x16 16x16 ) ) REG[F1h] ) 32x32.
48x48  64x64. IC 1C 1C, BIG5 , 13,094
. 408 ASCII CODE, 7602 GB o
[FOh] ROM , Bit6 ROM
ROM. c Bit[5..4] “01” ,
c Bit[5..4] “10”
REG [FOh] Font Control Register (FCR)
Bit Description Text/Graph | Default | Access
7 ROM - 1lh R/W
1
0: Bypass
6 ROM - Oh R/W
bit5~4 "00” ROM ModeO,
256KB ROM .
1 256KB ROM
0: 256KB ROM
5-4 ROM -- Oh R/W
00: (GB> (256KB, Mode0)
01: (BIG5) (512KB, Mode1l)
10: (GB)> (512KB, Mode?2)
2 ASCII Text Oh R/W
1. Data., ASCII (00~FFh)
0: Data., :
00~9Fh, ASCII ( )
AO~FFh, GB/BIG5 ( )
: GB BIG5 Byte , ASCII Byte
(00h~FFh), CM15X4 /| CM15 X 8 Display RAM  Data(00h~9Fh) ASCIl
(8x16), “A0h” ( ) , , o
AOh~FFh ASCIl , MCU Data(ASCIl ) Display RAM [FOh] Bit2

uln R



5. CM15X4 / CM15X8

5.1 Wakeup
REG[00] bhit7-6  "00", (OFF MODE), (Wake-UP),
CM15X4 /| CM15 X 8
1, McCuU [00] bit7-6 "117, (Normal Mode) .
2.Touch Panel (OCMJ 4X15 )
[AO] bit2 1" [CO] bit3="1", OFF-mode ,
, CM15X 8 INT "0" "1” »

unsigned char intr= Lcd_regread (0xAQ) | 0x04 ;
unsigned char tpcr= Lcd_regread (0xCO0) & 0xf8 ;

tper |= 0x80;
Lcd_regwrite (OxAO,intr); /l REG[AQ]:bit2=1

Lcd_regwrite (0xCO,tpcr); [l REG[CO]:bit[3..0]=1000

3.Key SCAN
) INT
unsigned char kscr=Lcd_regread(0xA1l) | 0x80 ;
unsigned char intr=Lcd_regread(0xAQ) | 0x08 ;
Lcd_regwrite(0OxAl,kscr); Il REG[A1]:bit7=1(Key Scan )
Lcd_regwrite(OxAOQ,intr); /[l REG[AQ]:bit3=1
5.2
5.2.1
CM 15X4/CM 15 X 8 ( ) ( ) , 16x16
) 8x16 ) 5-1 ) 5-2 ( ) ( )

10



L.

thwrl6xl6 B fxl6
Els-1 £IES5EEXF

s = B B LCDIE S 25|

B2 2H5ERBXZRNE =

CM15X4 / CM15 X 8 , ,  Bit-Map
, CM15X4/CM 15X 8 , (GB BIG5 ),
o Byte., MCU 8-Bit. MCU
High Byte & Low Byte) CM 15X4/CM 15X 8 , Byte.,
CM15X4 / CM15 X 8 . CM15X4 / CM15 X 8 240x64/240x128
) (16x16> 4/8 x15 , (8x16) 4/8 x30 . 5-1
« ) , 5-2
51:: (BIG5)
AdA4
A4E5
A4E5
A672
/ 2F
BOCF
2F
L 4C
C 43
D 44
B1B1
A8EE
BEB9

5-2

1

1



MOV A #A4H ; “or High Byte
CALL DDR_WRITE
MOV A #A4H ; Low Byte
CALL DDR_WRITE ; “
MOV A #A4H ; “or High Byte
CALL DDR_WRITE
MOV A#E5H ; “or Low Byte
CALL DDR_WRITE ; “
5.2.2
CM15X4 /| CM15 X 8 ) [10] bit4 1"
REG [10h] Cursor Control Register (CCR)
BIT Description Text/Graph Default Access
( )
4 0: Text 1h R/W
1
5.3
CM15X4 /| CM15 X 8 (bit map) Display RAM . 5-3
1. ®WEREG (00H) SANEMARR AR AR NN A ! ]
BIT3=0 EEES SESEEENNEEEEESE | SENSEEEEEE B NEEEEEN RN
2. {HHFooeks (BIT mmy = :Elllnl = . u E"
KAP) AAEAEEEH | == amaRm & '|'==E=n e "u EEERN HH
! u i i L} [
| = -.i_ "IE-'I 1 H "'I'I'I'I'I‘EI.IE_
ymus SHEE G2V EB,, SEERSEG . Epnmpmis REEY
‘ 'EH'I lIl._' = "s
E5-3 &EHEAHER
REG [00h] LCD Controller Register (LCR)
BIT Description Text/Graph Default Access
1: »
3 GB/BIG/ASCII . - 1h R/W
O: »
Bit-Map
CM15X4 /| CM15 X 8 , (Bit Map) DDRAM, DDRAM
1, LCD , 5-4 , DDRAM ,

(LCD)

»

~ °

12




D7

De D5 D4 D3 D2 DT DO

1{1]0]0]1]1|0O

Dsplay Data RAM

Segh Segl Sep2 Segd Segd Sepd Segt Segl .

B | BN

Dnsplay On LCD

5-4. Display Data

5-4 , LCD
: (8051-ASM)
MOV A, #60h ; (CPXR)
CALL REG_WR
MOV A, #00h ; X=0
CALL REG_WR
MOV A, #70h ; (CPYR)
CALL REG_WR
MOV A, #00h ; Y=0
CALL REG_WR; (0,0)
MOV A#E6H ; LCD “E6”
CALL DDR_WRITE
: (8051-C)
Lcd_regwrite(0x60,0x00); // X=0
Lcd_regwrite(0x70,0x00); // Y=0
Lcd_datawrite(OXES6); // LCD “E6”

CM15X8

Display RAM ,

) o

LCD

w



o1
nz2

04230000

......30(Byle)

—

—

i

T o

LA

A

240x84 Sk

5.4
5.4.1
5-6 ,

1. REG[O0h] bit1=0

o

e

-.*5; C *#:IZ.‘E%! 0

S

5

i)

s
i L - ]
e -
. i
e .
- -
o] st |
N p
'.;-‘a'*t-."f“'d’- P 'f‘-;}-.rﬁ";:.‘ﬁ”". EREE o FEE ﬁ‘fﬁ'ﬁﬂﬁ i

2. /54 REG[OOh] bit1=1

BEls-6 2%

REG [00h] LCD Controller Register (LCR)

N

BIT

Description

Text/Graph

Default

Access

0:
1:
[80h]BTR

Text/Graph

Oh

R/W

14




LCD

[00] BitO

REG [00h] LCD Controller Register (LCR)

°

BIT Description Text/Graph Default Access
0 L Text/Graph 1h RIW
0: , DDRAM P

5.4.2

LCD [10] BIt5 5-7 .
a.
b. |

(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

15




REG [10h] Cursor Control Register (CCR)

BIT

Description Text/Graph Default Access
( / ) DDRAM (
)
5 1. DDRAM Text 1h R/W
0: DDRAM
55 /
CM15X4 | CM15 X 8 , 5-8
1. 3% REG[10h] bité=1
2. 514 Big5 fithr) “rpar sreifE s LCD $EEs" W - HifwEras
"R e LCD fERas"
PR F/ERLCD Rl
- | g iy i fazy ot =g
F -
PR AF/ERLCD PRl aE
o O =) 7 s o2 |
5-8:
REG [10h] Cursor Control Register (CCR)
BIT Description Text/Graph Default Access
/
1
6 0: Text 1h R/W

5-9

16




1. 242 REG[10h] bit6=0

2. %A Bigh 5 1SS LCD FEHIZ HIZC -
LR ACFEY LCD P

st

e

] g I ¥ a3 Bl TR o B ]
b gk sy ST TS T 7Ty T R ] =l
U VR W s s S e I O AR P | e
EHIE T L PoojMRiE 1 B e LS Jok IE LR
i | i i T P | |
-TT-TT'__HF i it R ¢ -'1T-—E'.ITIE¢E bped
; i r i . I I |
v = I T L L R
i T S | | FoE et Tt L L L I N ﬂ-
5-9:
5.6 LCD On/Off
REG [00h] LCD Controller Register (LCR)
BIT Description Text/Graph Default Access
LCD IC
2 “DISPOFF#" Text/Graph Oh R/W
1: “DISPOFF# High
0: “DISPOFF#" Low
5.7 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
5.8
5.8.1
[60h]CPXR  Bit[5..0] Segment , CM15X4 / CM15 X 8 240 (Segment) x
64/128(Common), Segment 8-Bit ) ) Lo

CPXR =00h, CPYR = 00h,
CPXR = 04h, CPYR = 00h, ,

CPXR =00h, CPYR =10h, 5-10,

17




00 01 02 03 04 05 0B ... i, 29
00 -
Ha
=
10 |™ .
.
20
5-10:
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
, [60h]CPXR  [70h]CPYR o
5.8.2
REG [10h] Cursor Control Register (CCR)
BIT Description Text/Graph Default Access
»  Bit
7 1. D(DRAM )’ Text/Graph 1h R/W
0: ( )
,  Bit
DDRAM , )
Enable,
3 Text/Graph Oh R/W
1: ( )
0: ( )

59

18




REG [10h] Cursor Control Register (CCR)

BIT Description Text/Graph Default Access
1: , [80h]
1 BTR ] Text/Graph Oh R/W
0:
5.9.1
REG [80h] Blink Time Register (BTR)
BIT Description Text/Graph Default Access
/
-0 = Bit[7..0] x (L/Frame_Rate) TexyGraph 23h RIW
Frame Rate = 60Hz,  1/Frame_Rate = 1/60Hz = 1.67ms, = REG[80h] x1.67ms,
REG[80h] = 35h = 53( ) =53 x16.7ms = 885ms.
5.10
5.10.1
CM15X4 / CM15 X 8 ) , ,
» » > (1""16) >
E 1 E ©
REG [11h] Distance of Words or Lines Register (DWLR)
BIT Description Text/Graph Default Access
7-4 Text 2h R/W
5.10.2
CM15X4 / CM15 X 8 ) . REG[10h] bito=0 ,
1 Byte ( 8 )e REG[10h] bitO=1
, ) 2 Byte( 16 B
) 1 Byte.
REG [10h] Cursor Control Register (CCR)
BIT Description Text/Graph Default Access
1: ’
0 ) ) Text Oh R/W
0:
5.11
CM15X4/CM15X 8 . (Display Window), (Active
Window) . (Display Window) LCD , (Active Window)
(Display Window) .
240x64, 240x64 - (240x64) ,
REG [21h] Display Window Right Register (DWRR)
[ BIT | Description | Default | Access

19



7-6 Oh R/W
(Display Window) ->Segment_Right
i Segment_ Right = (Segment Number /8) — 1
50 LCD Panel  240x64. xxh RIW
(240/8)-1=29=1Dh
REG [31] Display Window Bottom Register (DWBR)
Bit Description Text/Graph | Default | Access
7-0 (Display Window) ->Common_Bottom - xxh R/W
Common_ Bottom = LCD Common Number -1
LCD Panel 240x64,
64 —1=63 =3Fh
REG [41] Display Window Left Register (DWLR)
Bit Description Text/Graph | Default | Access
7-0 (Display Window) ->Segment_Left -- xxh R/W
“00h”".
REG [51] Display Window Top Register (DWTR)
Bit Description Text/Graph | Default | Access
7-0 (Display Window) ->Common_Top -- xxh R/W
“00h”".
) [60h, 70h]. [BOh, B1h] [21h, 31h, 41h, 51h]
1. AWRRZ=CPXR=AWBR, AWRRZ=INTX=AWBR
2. AWLR=CPYR=ZAWTR, AWLRZ=INTY=AWTR
REG [20h] Active Window Right Register (AWRR)
Bit Description Text/Graph | Default | Access
7-6 - Oh R
5-0 (Active window) ->Segment_Right - xxh R/W
REG [30h] Active Window Bottom Register (AWBR)
Bit Description Text/Graph | Default | Access
7-0 (Active window) ->Common_Bottom - xxh R/W
REG [40h] Active Window Left Register (AWLR)
Bit Description Text/Graph | Default | Access
7-6 - Oh R
5-0 (Active window) ->Segment_Left -- xxh R/W
REG [50h] Active Window Top Register (AWTR)
Bit Description Text/Graph | Default | Access
7-0 (Active window) ->Common_Top -- xxh R/IW
: REG [20h, 30h, 40h, 50h] / ) 4  Register

(Active Window).

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

20




( REG[40h]
(REG[20h] [30h] ),

5.12

CM15X4 /| CM15 X 8 )

(REG[40h, 50h]

» LCD - CM15X4 / CM15 X 8 1~16 ,
REG [11h] Distance of Words or Lines (DWLR)
Bit Description Text/Graph Default Access
3-0 Text 2h R/W
5.13 DDRAM
REG [EOh] Pattern Data Register (PDR)
Bit Description Text/Graph Default Access
DDRAM
[FOh] bit3 ‘1’, CM15X4/CM15X 8
0 [EOh] Data. DDRAM Graph Oh RIW
» [FOh] hit3 ‘0.
REG [FOh] Font Control Register (FCR)
Bit Description Text/Graph Default Access
REG [EOh] DDRAM
3 1 Graph Oh R/W
0:
5.14
REG [01h] misc. register (mir)
Bit Description Text/Graph Default Access
S C L(Bystem Clock)
00: 3MHZ
1-0 01: 4MHZ - R/W
10: 8MHZz
11: 12MHZ
REG [90h] Shift Clock Control Register (SCCR)
Bit Description Default Access
- R/W
SCCR = (SCLK x DBW) / (Column x Row x FRS)
SCLK: (System Clock) ( : Hz)
7-0 DBW: 4 ( : Bit)
Column: LCD Segment ( : Pixel)
Row: LCD Common ( : Pixel)
FRS: 70( : HZ)
SCLK = 8MHZ
OCMJ 4:XSIGCR = ( 8MHZ x 4 ) [/ ( 240 x 64 x70 =
SCCR = 30 = 1EH

21



OCMJ 8:XSIGCR = ( 8MHZ x 4 ( 240 x 128 x70 ) =
SCCR = 15 = O0OFH
5.15 (Interrupt) (Busy)
CM15X4 / CM15 X 8 (INT)
1. Segment (CPXR) Segment (INTX) , .
2. Common (CPYR) Common (INTY) ) .
3. Touch, .
, [AOh] INTR
CM15X4 / CM15 X 8 (Busy) ; CM15X4 / CM15 X 8 DDRAM ROM
Busy MCU Command-.
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 [BOh]INTX
Row
4 1. Row [B1h]INTY Oh R
0: Row [B1h]INTY
Key Scan
3 1. Key Scan Oh R/W
0: Key Scan
2 1: > Oh RIW
02 »
INTX (REG[BO]
1 1: INTX Oh R/W
0: INTX
INTY (REG[B1))
0 1. INTY Oh R/W
0: INTY
REG [BOh] Interrupt Column Setup Register (INTX)
Bit Description Default Access
7.6 Reserved oh R
Segment
50 X (CPXR)=INTX, 2 RIW
REG [B1h] Interrupt Row Setup Register (INTY)
| Bit | Description | Default | Access |

22



Common
-0 Y (CPYR)=INTY., . EFh RIW
5.16
CM15X4 /| CM15 X 8 (Normal Mode), (Off Mode).
REG [00h] LCD Controller Register (LCR)
Bit Description Text/Graph Default Access
(Power Mode)
11: (Normal Mode)
i (Available). _
6 00: (Off Mode) 3h RIW
(Wake-Up) ) o
Wake-Up )
5.17 Font ROM
A REGIO2h]bit3--= 1
SN T D I S
THEE(BIGS! GB)
aE HW o v a Bk 32 20
B[ AT S sesEntrp =2
. :'.-_- H;IJ.
5-11: Font ROM
5.18
CM15X 4/CM15 X 8 512KByte ROM(Font ROM) 16x16 8x16  ASCII
o 8x16  16x16 , , REG[F1h]bit7~4
32x32  48x48. 64x64. 16x16 32x32.

w




5-12:
REG [F1h] Font Size Control Register
Bit Description Default Access
00:
7-6 01: Oh R/W
10:
11:
00:
5-4 01: Oh R/W
10:
11.
5.19
CM15X 4/CM15 X 8 , REG[12h] , 4 (OR, NOR, XOR
AND) ) o , 5-13.
REG [12h] Memory Access Mode Register (AWRR)
Bit Description Default Access
Display data RAM
001: Pagel ( ) .
6-4 010: Page2 ( ) 1h
011: Pagel Page2 ( )

00: Pagel RAM “OR” Page2 RAM
3-2 01: Pagel RAM “XOR” Page2 RAM Oh R/W
10: Pagel RAM “NOR” Page2 RAM
11: Pagel RAM “AND” Page2 RAM

Read/ Write
1-0 00: Page0 (512B SRAM) Display data RAM 1h R/W
01: Pagel (4.8KB SRAM) Display Data RAM

2 4




10: Page2 (4.8KB SRAM) Display Data RAM

11: Pagel Page2 Display Data RAM
Fagal Pagm2 Vigible Dizplay
(1) | Controller Controller i OR
— I
0 ~ PPET .
NI LOontroner L OMIroieT | L
|
— [ ] [ ]
) “antraller I Controller | v
= it it I = ] AR
@ | controller - roller AND
5-13:
5.20 Key Scan
CM15X4 /| CM15 X 8 4x8/8x8  Key Scan ) Keyboard ,
KSCR, KSDR, KSER.
5-14  Key Scan ) Key PAD CM15X4 /| CM15 X 8 .
KSCR KSDR KSER .
REG [A1h] Key Scan Controller Register (KSCR)
Bit Description Default Access
Key Scan
7 1. Oh R/W
0:
Key San
6 1: Key Scan 8x8 Oh R/W
0: Key Scan  4x8
00: 2h
5-4 01: 4h Oh R/W
10: 8h
11: 16h
3 Oh R/W
Key Scan
000: 2
001: 4
2-0 010: 8 Oh R/W
011: 16
100: 32
101: 64

25




110: 128
111: 256

REG [A2h] Key Scan Data Register (KSDR)

Bit Description Default Access

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

Bit Description Default Access

7-0 Key Scan KR[7~0] Oh RO

: CM15X 8 KCO

5.21

1

WL FI RIE KIE KE M2 kORI

+« KRO. KC7. KR7 ;

[03h]

[71h, 72h]

JCO. JRO. JC7. JR7

S (L
T /EEL

e e
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Lcd_regwrite(0x80,0x05);
Lcd_regwrite(0x71,0x00);
Lcd_regwrite(0x72,0x00);
Lcd_regwrite(0x03,0x83);

5-15:

I
/I REG[71] Y1
I REG[72] Y2
/I REG[03]:bit[1,0]="11"

1 Y1/Y2
: [03h]
1 (Pixel). 516

iyt 0 ST T T AT T S
£ L e =t s 8 £t L B2 L 2@ =
s i (=1 O S B e f i 2L B ==

1

~ L
e =TI T AR s
e = 1 I 210 i Ml 5
- i 41 el e el e VY o bl
I—— ] T  — o e el i Geeeses LS8 §§ L8 LW
[~ N — g = =l == 0 ¥ W B AN i B TR
M s § = = .1 1 11sta Ll =<
_ | i =170 o B0 B0 17T LAY "I
—a S L C =" I — O el T BT S L B

-

2
e
]
flH

g
g
i
]

"
Hz:
2

-

[ A J T = C :
S i B~ I S O R R M |
e, S i H O A T B L ipf o R B

-

& LU il A

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

5.22 ASCII

CM15X4 / CM15 X 8
[FOh] bit[1..0]

ASCII

5-16:

/I REG[03]:bit[2,1]="11"

ROM Code
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REG [FOh] Font Control Register (FNCR)

Bit Description Text/Graph | Default Access
4  ASCII
00: ASCII 0, Latin_1
1-0 01: ASCII 1, Latin_2 2h R/W
10: ASCII 2, Latin_3
11: ASCII 3, Latin_4
5.22.1 ASCII 0
S0 # HHeblw B o 2] 1 | s
o | el {119 S | ] 1| ||| e
o | o] etsmaal 0 L L [
- | ol12EasE 79 | <=7
mm@EFEDEﬁ%HIJHLHM&
o | PRRS T2 [ 7]
- | “lablcidelf = il ik Lirmnio
u-pmkﬂtu@wxﬂzilifr
- | CUESSaacEee1]1iAA
m~§§@99@uu#du¢£¥Mf
= S St R
= [HHHmaallaRE PR
1 LLI B IH
|
|~ A
B = oy W e e P
=== [ |== |- - [
5-17: ASCII BankO
5.22.2 ASCII 1
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I I v i [ st PYo] e

2 [aPJ g Ed Al ] o] L ] e e ] 44
3 [N e | | & (vl =l =]y T
o = S T e P P Y| YR EYW o] Y K]
3 Il P B e W o N ) s B 0| 1 ] o
B4 K L B I W 1 N [ W o
AL N Rl T e ] LA U LU e T
o PLL EN ) B : Lot CE L
i %w L I L1 i
gl 1| -4 W RO B0 (LR Y] v )
I L I o T | ) | T PO i T

I P L o v o S L o o )
B M | MO RETTMCDNRTINCD RN s N T T AT
gl e | EHOU ReTVCOeMi0 I Ly ()
il [w | HPIRENTRE | MeChm OpC
R e L] QMR v e Tl a]
sl s || 8| 5| z| &| | e|%8|8|e|[zs| || ;¢

ASCII Bank1

5-18:

5.22.3 ASCII

Pattern

bit[1..0],

[FOh]
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i

ol 1 M P

=10 =l )

N ]l

T e T e I |

COadE Ll e

LN LU e

Pattern

1

Pattern
ROM Code

L1iLICH

Bank?2

o T )

(]
—
-

=] 9| #]3]

bit[1..0],

. 07
i _

ASCII

L] (h

Ann:rnnﬁnh_;nw;HL_“nu

2 L5 ] (-]

b 4 )

Wi | 2] O

HO1E 0011 [430 [M0 [eab e [ 1360 o0 [ [ [13E (101 fHac

[—F

0 peL I
LSz hmhie

oL |3

b1+d
hihd
apom

a0
LI

el
el ¢

aiii

[FOR]

5-19:

« |clnlSlk alEio

1om
g
o1

Pattern,

5.22.4 ASCII



hl-hd

bi-bd

1M

1101

1111

111

5-20: ASCII Bank3
5.23
CM15X 4/CM15 X 8 512Byte SRAM ) 16 (16x16).
) ) ) ) MCU .
REG [12h] Memory Access Mode Register (AWRR)
Bit Description Default Access
Read/ Write
00: Page0 (512B SRAM) Display data RAM
1-0 01: Pagel (4.8KB SRAM) Display Data RAM 1h R/W
10: Page2 (4.8KB SRAM) Display Data RAM
11: Pagel Page2 Display Data RAM
REG [60h] Cursor Position X Register (CPXR)
Bit Description Default Access
5-0 Segment Oh R/W

Create_Font_TabO0: 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,
Create_Font_Tab2: db FFh, FOh, ODh

Test_Create_Font:

w



Data

Note:
5.12

°

16X16

CALL
MOV
CALL
MOV
CALL
Printf
MOV
CALL
Printf

CALL
MOV
CALL
Printf

"FFFO”

PageO

Graphic_Mode

; Write to Page0

A, #10h 512Byte SRAM
Write_ R12
A, #0h ; "FFFQ”
Write_R60 ; Segment
Create_Font_Tab0 ; 16Byte
A, #01h
Write_R60 ; Segment ( 16Byte
Create_Font_Tabl ; 16Byte
Text_Mode ;
A, #91h ; Pagel
Write_R12
Create_Font_Tab2 ; “FFFO” 5-21
0&h h
1Ch 10h
1Ch 1Ch
FFh 8Eh
TFh 1Eh
1Ch 1Fh
3Eh 1Fh
3Eh 1Fh
TTh 1Fh
d1h IFh
ooh TEh
0oh FEh
BIh FEh
7Fh Feh
IFh Foh
iFh Cih,
5-21:
32Byte, 512Byte SRAM 16 )
) "FFF1” Data Page0 16Byte
16Byte [60N] "03h”, .
Line Distance 0, [11h] BIt[3:0] 0,

1)
"FFFO~FFFF" .
[60h]  "02h”,

w



ASCII

°

. SYS_CLK=8MHz.

Clock =1/SYS_CLK=125ns,
125ns X 3 lock=375ns,

35
19
3+(ComsxSegs)/8

(SYS_CLK).

Clock

w

w



CM15x4/CM 15x8

Bit | Description

| Text/Graph | Default | Access

REG [00h] LCD Controller Register (LCR)

7-6 (Power Mode) - 3h R/W
11: (Normal Mode)
(Available).
00: (Off Mode)
(Wake-Up) )
3 - 1lh R/W
1: ) GB/BIG/ASCII
0: , Bit-Map
2 , LCD Text/Graph Oh R/W
IC “DISPOFF#"
1: “DISPOFF#" High
0: “DISPOFF#” Low
1 Text/Graph Oh R/W
0:
1 , [80h]BTR
0 Text/Graph 1h R/W
1:
0: », DDRAM
REG [01h] misc. register (mir)
S C L(Rystem Clock)
00: 3MHZ
1-0 | 01: 4MHZ R/W
10: 8MHZ
11: 12MHZ
REG [10h] Cursor Control Register (CCR)
7 ,  Bit DDRAM . Text/Graph 1h R/W
1: ( )
0: ( )
6 / Text 1h R/W
1:
0:
5 ( / ) DDRAM ( ) Text 1lh R/W
1: DDRAM
0: DDRAM
4 ( ) Text 1lh R/W
0:
1:
3 ,  Bit DDRAM . Text/Graph Oh R/W
) Enable,
1 ( )
0 ( )

w



2 On/Off Text/Graph Oh R/W
1: On
0 Off
1 Text/Graph Oh R/W
1: , [80h] BTR
0:
0 Text Oh R/W
1: ) )
(8 Pixd), )
(16  Pixd).
0: (8 Pixel)
REG [11h] Distance of Words or Lines Register (DWLR)
7-4 Text 2h R/W
3-0 Text 2h R/W
REG [12h] Memory Access Mode Register (AWRR)
6-4 Display data RAM 1h R/W
001: Pagel ( )
010: Page2 ( )
011: Pagel Page2 ( )
32 Oh R/W
00: Pagel RAM “OR” Page2 RAM
01: Pagel RAM “XOR” Page2 RAM
10: Pagel RAM “NOR” Page2 RAM
11: Pagel RAM “AND” Page2 RAM
1-0 Read/ Write 1h R/W
00: Page0 (512B SRAM) Display data RAM
01: Pagel (4.8KB SRAM) Display Data RAM
10: Page2 (4.8KB SRAM) Display Data RAM
11: Pagel Page2 Display Data RAM
REG [20h] Active Window Right Register (AWRR)
7-6 Oh R
5-0 (Active window) Segment-Right xxh R/W
REG [30h] Active Window Bottom Register (AWBR)
7-0 | (Active window) Common-Bottom xxh R/W
REG [40h] Active Window Left Register (AWLR)
7-6 Oh R
5-0 (Active window) Segment-Left xxh R/IW
REG [50h] Active Window Top Register (AWTR)
7-0 | (Active window) Common-Top xxh R/IW
REG [21h] Display Window Right Register (DWRR)
7-6 Oh R/W
5-0 (Display Window) Segment-Right xxh R/W
Segment_ Right = (Segment Number /8) — 1
LCD Panel 240x64,
(240/8)—-1=29=1Dh
REG [31] Display Window Bottom Register (DWBR)
7-0 (Display Window) Common-Bottom xxh R/W
Common_ Bottom = LCD Common Number -1
LCD Panel 240x64, :
64 —1=63 =3Fh
REG [41] Display Window Left Register (DWLR)
7-0 | (Display Window) Segment-Left xxh R/IW

w



“OOh".

REG [51] Display Window Top Register (DWTR)

7-0 (Display Window) Common-Top xxh R/W
“00h”.
REG [60h] Cursor Position X Register (CPXR)
7-6 Reserved Oh R
5-0 Segment Oh R/W
REG [70h] Cursor Position Y Register (CPYR)
7-0 Common Oh R/W
REG [80h] Blink Time Register (BTR)
7-0 / Text/Graph 23h R/W
= Bit[7..0] x (1/Frame_Rate)
REG [90h] Shift Clock Control Register (SCCR)
7-0 - R/W
SCCR = (SCLK x DBW) / (Column x Row x FRS)
SCLK: (System Clock) ( : Hz)
DBW: 4 ( : Bit)
Column: LCD Segment ( : Pixel)
Row: LCD Common ( : Pixel)
FRS: 70( : HZ)
REG [AOh] Interrupt Setup & Status Register (INTR)
7 Key Scan Oh R
1: Key Scan
0: Key Scan
6 Oh R
1: (Touch)
0:
5 Column Oh R
1 Column [BOR]INTX
0: Column [BON]INTX
4 Row Oh R
1: Row [BLh]INTY
0: Row [BLh]INTY
3 Key Scan Oh R/W
1: Key Scan
0: Key Scan
2 Oh R/W
1. )
0: )
1 INTX (REGI[BO] Oh R/W
1 INTX
0: INTX
0 INTY (REG[B1)) Oh R/W
1 INTY
0: INTY
REG [A1h] Key Scan Controller Register (KSCR)
7 Key Scan Oh R/W
1:
0:
6 Key San Oh R/W

1: Key Scan 8x8
0: Key Scan 4x8

w



5-4 Oh R/W
00: 2h
01: 4h
10: 8h
11: 16h
3 Oh R/W
2-0 Key Scan Oh R/W
000: 2
001: 4
010: 8
011: 16
100: 32
101: 64
110: 128
111: 256
REG [A2h] Key Scan Data Register (KSDR)
7-0 | Key Scan KC[7~0] oh RO
REG [A3h] Key Scan Data Expand Register (KSER)
7-0 | Key Scan KR[7~0] oh RO
REG [BOh] Interrupt Column Setup Register (INTX)
7-6 Oh R
5-0 Segment 27h R/W
X (CPXR)=INTX, o
REG [B1h] Interrupt Row Setup Register (INTY)
7-0 Common EFh R/W
Y (CPYR)=INTY, .
REG [COh] Touch Panel Control Register (TPCR)
7 1h R/W
1.
0:
6 1h R/W
1.
0:
4 / 1h R
1:
0:
3-0 R/W
Bit3=0 Switch SW3 OFF, Bit3=1  Switch SW3 ON
Bit2=0 Switch SW2 OFF, Bit2 =1  Switch SW2 ON
Bitl =0 Switch SW1 OFF, Bitl =1  Switch SW1 ON
BitO =0 Switch SWO0 OFF, Bit0 =1  Switch SW0 ON
REG [C8h] Touch Panel Segment High Byte Data Register (TPXR)
7-0 (bit9~2) 80h R
REG [C9h] Touch Panel Common High Byte Data Register (TPYR)
7-0 | (bit9~2) 80h R
REG [CAQ] Touch Panel Segment/Common Low Byte Data Register (TPZR)
7-6 Oh R/W
5-4 Oh R/W
32 Oh R/W
1-0 Oh R/W
REG [EOh] Pattern Data Register (PDR)
7-0 | DDRAM Graph Oh RIW
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[FOh] bit3 ‘1, [EOh] Data,

DDRAM [FOh] bit3
‘0’
REG [FOh] Font Control Register (FCR)
7 ROM - 1h R/W
1:
0: Bypass
6 ROM - Oh R/W
bit5~4 "00” ROM Mode0,
256KB ROM .
1: 256KB ROM
0: 256KB ROM
5-4 ROM - Oh R/IW
00: (GB) (256KB, Mode0)
01: (BIG5) (512KB, Model)
10: (GB) (512KB, Mode?2)
3 REG [EOh] DDRAM Graph Oh R/W
1
0:
2 ASCII Text Oh R/W
1: Data, ASCII (00~FFh)
0: Data., :
00~9Fh, ASCII ( )
AO~FFh, GB/BIG5 ( )
1-0 4 ASCI - 2h R/W
00: ASCII 0, Latin_1
01: ASCII 1, Latin_2
10: ASCI 2 , Latin_3
11: ASCI 3, Latin_4
REG [F1h] Font Size Control Register
7-6 Oh R/W
00:
01:
10:
11:
5-4 Oh R/W
00:
01:
10:

11:
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! = P1.5 19.DB5
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P3.T (/RD) | 24LEDK
W =
Pl >—|
JEPR NIATB9C52'5 CH240X 128 MR © o=

REG_WRITE: MOV

REG_WER:

LCATLL

MOV

LCATL

RET

MOV

CLR

A REGNAME
REG_WK

A REGDATA
REG_WEK

P1.A
CS1

B BE R E AT AR




CLR RS

CLR WR
NOP
NOP
SETB WR
SETB RS
SETB CS1
RET
DDR_WRITE:JB BUSY,$ ; DDRAM
MOV  PLA
CLR Cs1
SETB RD
SETB RS
CLR WR
NOP
NOP
SETB  WR
SETB RS
SETB CS1
RET

REG_READ: MOV  A,REGNAME ;
LCALL REG_WR
MOV  P1#OFFH

CLR Cs1
SETB  WR
CLR RS
CLR RD
NOP

MOV APl
SETB RD
SETB RS
SETB CS1
MOV  REGDATALA
RET

void lcd_regwrite(uchar regname,uchar regdata) small

{
lcd_regwr(regname);
delay(1);
lcd_regwr(regdata);

void lcd_regwr(uchar regnada) small
{

P1 = regnada;

lcd_csl =0; // chip enable.

led rd=1;//

led rs=0;//rs=0;

lcd wr=0; /[ wr =0;

I
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icd_wr =1, //wr=1;
led rs=1;//rs=1,
lcd csl =1; // chip disable.

void lcd_datawrite(uchar wrdata) small Il
{

while(lcd_busy == 1);

P1 = wrdata;

Icd csl =0; // chip enable.

led rd=1;//

led rs=1;//rs=1,

led wr =0; // wr =0;

icd_wr =1;//wr=1;
led rs=1;//rs=1,
lcd csl =1; // chip disable.

uchar Icd_regread(uchar regname) small Il

{
uchar reg_rddata;

lcd_regwr(regname);

P1 = Oxff;

lcd csl =0; // chip enable.
led wr=1; //wr=1;
led rs=0; //rs=0;
led rd=0;// rd=0;

reg_rddata= P1;

led rd=1;//rd=1;
led rs=1;//rs=1,

lcd csl =1; // chip disable.
return reg_rddata;

DDRAM
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