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1. MMS3224K ,
¢+ MMS3224K

- LCD Resolution : Mono STN 320*240 dots

- : , KS5601

- LCD Bias Voltage

- LCD Back Light : Inverter _On/Off

- Font : , 16*16 dots

, 8*16 dots
16*16
— Touch Panel Interface
- Image File Memory : 320*240 BMP 53 [Page]
(Serial overwrite program )

¢+ MMS3224K

- CPU : ARM7TDMI 32bit Processor

- Display Type : Mono STN 320*240 dots

- : +5[VDC]

- : 700[mA]

- LCD Backlight Inverter

- : RS-232C => 9600, 19200, 57600, 115200 [bps]

(Default 57600[bps])
8 Bit Parallel
Reset
Busy

¢+ MMS3224K

- : 2 , 2 , 2

- Graphic : , Line, Rectangle, ,

- LCD Bias Voltage

- / Font

- 320*240 Mono BMP Image display ( 53 [Page] )

- Image display (Text)

— Cursor

- Clear : Block Clear , Clear

- Rectangle
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2. MMS3224K  Connector

2

MMS3224K

Dimensions

MMS3224K

Connector

MMS3224K
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LCD Controller Connector

MISUNG Technology.

PAM o MMS3Z24K W1.00
http: A met led, oo, ke

R

1
o |:|

Imverter

T

2-1. LCD Module Interface Connector : J2

Pin Number Symbol Description
1 FLM Display cycle clock
2 M Frame modulation signal
3 CL1 Data latch signal
4 CL2 Data shift signal
5 DISP Display Enable/Disable
6 DO Display data line
7 D1 Display data line
8 D2 Display data line
9 D3 Display data line
10 VDD Power supply ( +5V )
11 VSS GND
12 VEE Power supply for LCD
13 VO Power supply for LCD
14 FG Open

**** J2 connector
SAMSUNG
EDTC
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2-2. LCD Module Interface Connector : J3

Pin Number Symbol Description
1 DO Display data line
2 D1 Display data line
3 D2 Display data line
4 D3 Display data line
5 DISP Display off control signal
6 FLM Display cycle clock
7 M Frame modulation signal
8 CL1 Data latch signal
9 CL2 Data shift signal
10 VDD Power supply ( +5V )
11 VSS Ground
12 VEE Power supplay for LCD
13 VO Power supply for LCD
14 FG Open
**** J3 Connector LCD Module List
EDTC : EW32F10BCW
: EW32F10NCW
: EW32F10FCW
PalmTech : PMG3224A2
2-3. Parallel Connector: J1
Pin Number Symbol Description
1 BUSY Busy Output
2 RESERVED Reserved
3 RST Reset (High Active)
4 RESERVED Reserved
5 GND Ground
6 /CS Chip Select(Falling Edge Active)
7 D7 Data 7
8 D6 Data 6
9 D5 Data 5
10 D4 Data 4
11 D3 Data 3
12 D2 Data 2
13 D1 Data 1
14 DO Data O
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Parallel Timing

Data[7::0]

/CS

TIwt

Tst

L o< o=

Tacct

Tst : Setup Time [Min, ]

Tlwt : Low Width Time [Min, ]

Tacct : Access Time [Min, ]

2-4. Backlight Power Connector : J5

Pin Number Symbol Description
1 ouT CCFL OUT
2 OPEN OPEN
3 OPEN OPEN
4 OUT_COM CCFL_COM OUT
2-5. RS-232C Connector : J4
Pin Number Symbol Description
1 RXD Receive Data : LCD Controller
2 TXD Transmit Data : LCD Controller
3 GND Ground
2-6. Power Connector : J6
Pin Number Symbol Description
1 \Y/e!6; +5[VDC]/700 [mA]
2 GND Ground
2-7. Touch Connector : J9
Pin Number Symbol Description
1 X+
2 Y-
3 X-
4 Y+
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2-8. Touch Connector : J10

Pin Number Symbol Description
1 X+
2 Y-
3 X-
4 Y+
***J10 5.7” Touch Panel Touch Panel
2-9. Serial Baud Rate :J8
Pin Number Symbol Description
1 - Parallel Enable/Disable
2 - 4,7” or 5.7” Select
3 - BaudRate Select
4 - BaudRate Select
** Parallel Input :J81 ON
:J8 1 OFF
** 47" LCD Touch Panel :J82 OFF
** 5,7 LCD Touch Panel :J82 ON
** BaudRate J8 Head pin
Pin NO. J8 3 J8 4 BaudRate [bps]
ON ON 9,600
ON OFF 19,200
OFF ON 57,600
OFF OFF 115,200
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3.
‘Esc’' = Ox1b [hex]
Parameter
'0x01'
'0x02' KS5601
'Esc’ 'K’
'0x03' (default)
'0x04'
'0x01"
'0x02'
'Esc' 'E'
'0x03' (default)
'0x04'
'0x01' Text
'0x02' Text
'0x03' Reserved
'0x04" Reserved
'0x05' Text ON
'0x06' Text OFF
'0x07" Text Font ON
'0x08' Text Font ON
'0x09' Text Font ON
s " '‘Ox0a’ Text Font OFF
'0x0b’ Reserved
'0x0c' Reserved
'0x0d’ Reserved
'0x0e’ Reserved
'OxOf* Text ON
'0x10" Text OFF
'Ox11 Reserved
'0x12' Reserved
'0x01 Text clear
Text clear
'0x02' (X1,Y1,X2,Y2) | (X1,Y1,X2,Y2 hex
‘Bsc' | D’ :0x00 ~ 0x27 :0x00 ~ 0x0e)
'0x03' Reserved
'0x04" | (X1,Y1,X2,Y2) | Reserved
Text XY cursor
‘Esc' | 'C' | ‘OxOl X,Y) gf)\((t Di;g:(ay
:0x00 ~ Ox27 :0x00 ~ 0x0e)
'0x02' Reserved
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Parameter
'0x03" Cursor-Line
'0x04' Cursor-Box
'0x05" Cursor-0ff
[ [ (X, Y)
0x06 (X.Y) X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
'0x01" CCFL Power ON
'Esc’
'0x02' CCFL Power OFF
'0x01' LCD Bias Voltage UP
'Esc’
'0x02' LCD Bias Voltage DOWN
" . . Graphic
Esc 0x01 (X.¥) X:0x0000 ~ Ox013f Y:0x00 ~ OXEf
\ \ Graphic
0x02 (X.Y) X:0x0000 ~ OX013f Y:0x00 ~ OXEf
. . Graphic __ Line
0x03 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf
, , Graphic Line
0x04 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OxEf
, , Graphic Rectangle
0x05 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf
, \ Graphic Rectangle
0x06 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf
, \ Graphic Rectangle
0x07 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OxXEf
, , Graphic Rectangle
0x08 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OxEf
Graphic
'0x09" (X,Y,radius) X v
T X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
Radius :0x00 ~ 0x78
Graphic
'Ox0a’ (X,Y,radius) X ¥
T X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
Radius :0x00 ~ 0x78
Graphic
'0Ox0b’ (X,Y,radius) X v
T X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
Radius :0x00 ~ 0x78
Graphic
'0x0c’ (X,Y,radius) X v
T X:0x0000 ~ 0x013f Y:0x00 ~ OxEf
Radius :0x00 ~ 0x78
Graphic
X Y
'0x0d’ (X,Y,a,b) X:0x0000 ~ 0x013f Y:0x00 ~ OxEf
a :320/2
b :240/2
Graphic
X Y
'0x0e' (X,Y,a,b) X:0x0000 — 0x013f Y:0x00 ~ OxEf
a :320/2
b :240/2
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Parameter

Graphic
X Y

'0xO0f' (X,Y,a,b) X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
a :320/2
b :240/2
Graphic
X Y

'0x10' (X,Y,a,b) X:0x0000 ~ 0x013f Y:0x00 ~ OxEf
a :320/2
b :240/2

'0x01' Reset (MMS3224K Rebooting)

'0x02' LCD Bias Voltage

‘Esc' A '0x03' Echo '0x06' Send

User font display 16Byte Send
0x04 Image data 16Byte dummy
data 16Byte

Image One page draw

0x01 ) (X 0x00~0x34)
'0x02' Select Text (default)
'0x03' Reserved
Image
X1:0x00 ~ 0x140, Y1:0x00 ~ 0xfO
'0x04' (X1,Y1) Ex) 10, 10 ->0x00, 0x0a, 0x0a
X1 Y1
‘Esc’ i -> “0x05” image draw
| : Image Page Number(lbyte)
'0x05' (1, X1) X1: 0x04 X1, Y1 Image
number (0x00, 0x00 -> 2byte)
I: Page Number,
{OX06" (XL.Y1.X2.Y2) X1,Y1(start point), X2,Y2(end point)
2byte
I: Page Number, 1byte
'0x07' (1,X1,Y1,X2,Y2) | X1,Y1 - image start point
X2,Y2 - image size
'0x01" Reserved
'0x02' Reserved
Touch start —> Touch input -> Send to
'Esc’ T 0x03 serial X,Y value coordinate —> #UP#
'0x04' Touch off
Touch calibration
'Ox0a’ Data .
#OK# data
I->1byte(0~9) SDRM Page number
‘Esc’ g 001" 0 display data SDRAM
1lpage
#OK# data
\ \ I->1byte(0~9) SDRM Page number
0x02 0 SDRAM 1page display.
-> —
'0x03" 0 I->1byte(0~9) SDRM Page number

SDRAM 1page delete.
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Parameter

'0x04'

size
SDRAM page .
I->1byte(0~9) SDRM Page number
x1,x2,y1l->start
sx1,sx2,sy2-> size
d1, d2, dy2->SDRAM point

'0x05'

cursor | , size
display .
I->1byte(0~9) SDRM Page number
x1,x2,yl->start
sx1,sx2,yl->Imgag size

'0x06'

SDRAM data(1page)
flash
11->SDRAM page number
12->Flash memory page number
#OK# data
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12




MMS3224K Manual V1.05

3-1.
Parameter '+'
'Esc' = Ox1b
Graphic X MMS3224K byte
X 1 byte byte
. ( Dbyte Graphic X( X1 X2)
)
Text Clear
'ESC'+'D’
'0x01' or '0x02'
Parameter | ‘'X1'+'Y1'+'X2'+'Y2'
'ESC'+'D'+'0x01' => Text Clear
) Text (5, 0, 20, 11) Clear
=> 'ESC'+'D'+'0x02'+'0x05'+'0x00'+'0x14'+'0x0b’
, Text X1 X2 0x00 ~ 0x27
Text Y1 Y2 0x00 — O0x0e
, Text 8*16 dots
Text X 320/8 0x00 ~ Ox27
.Y 240/16 0x00 ~ 0x0e
Text Cursor
'ESC'+'C'

'0x01" or ‘0x02’ or ‘Ox03 or ‘Ox04’ or ‘Ox05’ or ‘0x06’

Parameter | ‘X'+'Y' or ‘None’

'ESC'+'C'+'0x01'+'X'+'Y" => Text (X, Y) Cursor
(Graphic Cursor )

(Text) : X 0x00 — 0x27, Y 0x00 —0x0e
'ESC'+'C'+'0x06" +'X'+'Y" => Text (X, Y) Display
xY) (0~319, 0~239)

, Text Dot Display .
X 0x0000 ~ Ox013f, Y 0x00 ~ Oxef
X MMS3224K byte
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Graphic /
'ESC'+'G'
'0x01' or '0x02'
Parameter | "X'+'Y’
'ESC'+'G'+'0x01'+'X'+'Y" => X,Y)
) Graphic (50, 80)
=> 'ESC'+'G'+'0x01'+'0x00'+'0x32"'+'0x50"
'ESC'+'G'+'0x02'+'X"'+'Y" => X, Y)
) Graphic (310, 80)
=> 'ESC'+'G'+'0x02'+'0x01'+"'0x36'+'0x50"
X
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef
Graphic X MMS3224K byte
(50, 80) X 1 byte
byte .
Graphic Line /
'ESC'+'G'
'0x03' or '0x04'
Parameter | 'X1'+'Y1'+'X2'+'Y2'

'ESC'+'G'+'0x03'+'X1'+'Y1'+'X2'+'Y 2"
=> (X1,Y1,X2,Y2) Line
) Graphic (0, 10, 319, 229) Line
=> 'ESC'+'G'+'0x03'+'0x00"+'0x00"+'0x0a'+'0x01"+"0x3f'+'0xe5’
'ESC'+'G'+'0x04'+'X1'+'Y1'+'X2'+'Y 2"

=> (X1,Y1,X2,Y2) Line
) Graphic (0, 10, 319, 229) Line
=> 'ESC'+'G"'+'0x04'+'0x00'+"'0x00'+'0x0a'+'0x01'+'0x3f' +'0xe5’
X1, X2
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef
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Graphic / Rectangle /

'ESC'+'G'

'0x05" or '0x06' or '0x07' or '0x08"

Parameter | 'X1'+'Y1'+'X2'+'Y2'

'ESC'+'G'+'0x05'+'X1'+"'Y1'+'X2'+'Y2'
=> (X1,Y1,X2,Y2) Rectangle
) Graphic (10, 10, 100, 100) Rectangle
=> 'ESC'+'G'+'0x05'+'0x00'+'0x0a'+'0x0a'+'0x00'+'0x64'+'0x64"
'ESC'+'G'+'0x06'+'X1'+'Y1'+'X2'+'Y2'
=> (X1,Y1,X2,Y2) Rectangle
) Graphic (10, 10, 100, 100) Rectangle
=> 'ESC'+'G'+'0x06'+'0x00'+'0x0a'+'0x0a'+'0x00'+'0x64"'+'0x64"
'ESC'+'G'+'0x07'+'X1'+'Y1'+'X2'+'Y2'
=> (X1,Y1,X2,Y2) Rectangle
) Graphic (10, 10, 100, 100) Rectangle
=> 'ESC'+'G'+'0x07'+'0x00'+'0x0a'+'0x0a'+'0x00'+'0x64'+'0x64'
'ESC'+'G'+'0x08'+'X1'+'Y1'+'X2'+'Y2'
=> (X1,Y1,X2,Y2) Rectangle
) Graphic (10, 10, 100, 100) Rectangle
=> 'ESC'+'G'+'0x08'+'0x00'+'0x0a'+'0x0a'+'0x00'+'0x64'+'0x64'
X1, X2
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef

Graphic / /

IEscl+|Gl

'0x09' or '0x0a’ or '0x0b' or '0x0c’

Parameter | 'X'+'Y'+ radius

'ESC'+'G'+'0x09'+'X'+"Y'+'radius’
= (X,Y) ‘radius’
) Graphic (100, 100) radius=50
=> 'ESC'+'G'+'0x09'+'0x00'+'0x64'+'0x64'+'0x32'
'ESC'+'G'+'0x0a'+'X"'+"Y'+'radius'
=> (X,Y) ‘radius’
) Graphic (100, 100) radius=50
=> 'ESC'+'G'+'0x0a'+'0x00'+'0x64"'+'0x64'+'0x32'
'ESC'+'G'+'0x0b'+'X'+"Y"'+'radius’
=> (X,Y) ‘radius'
) Graphic (100, 100) radius = 50
=> 'ESC'+'G'+'0x0b'+'0x00'+'0x64'+'0x64'+'0x32"
'ESC'+'G'+'0x0c'+'X"'+"Y'+'radius'
=> X)Y) ‘radius’
) Graphic (100, 100) radius =50
=> 'ESC'+'G'+'0x0c'+'0x00'+'0x64"'+'0x64'+'0x32'
X
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef
radius '0x01' ~ 'Ox78'
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Graphic / /

IESCI+IG.

'0x0d" or '0x0e' or 'OxOf' or '0x10’

Parameter | 'X'+'Y'+'a'+'b’

"ESC'+'G'+'0x0d"+'X'+'Y'+'a"+'b’
= (X,Y) ", b
) Graphic (150, 120) 'a'= 50, 'b'= 20
=> 'ESC'+'G'+'0x0d"+'0X00'+'0x96' +'0x78'+'0x32'+'0x14'
"ESC'+'G'+'0x0e"+'X'+'Y'+'a'+'b’
= (X,Y) ", b
) Graphic (150, 120)  'a'= 50, 'b'= 20
=> 'ESC'+'G'+'0x0e'+'0x00'+'0x96' +'0x78'+'0x32'+'0x14"
'ESC'+'G'+'0Ox0f'+'X"'+'Y'+'a'+'b’
= (X,Y) ", b
) Graphic (150, 120)  'a'= 50, 'b'= 20
=> 'ESC'+'G'+'0X0f +'0X00"+'0X96"+ 0X 78"+ 0x32'+'0x 14’
'ESC'+'G'+'0X10™+'X"+"Y'+"a'+'b’
= (XY) ", b
) Graphic (150, 120) 'a'= 50, 'b'= 20
=> 'ESC'+'G'+'0X10'+'0X00"+'0X96"+'0X78'+'0x32'+'0x 14’

X
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef
'a' '0x01' — 'Oxa0’, 'b’ '0x01 ~ 0x78'
Reset
IESCI+IAI
'0x01" or '0x02' or '0x03' or ‘Ox04’
Parameter | ['X’ + Y’] => ‘Ox04’
'ESC'+'A'+'0x01" => Rebooting
'ESC'+'A'+'0x02"' => LCD Bias Voltage (Rebooting )
'ESC'+'A'+'0x03' => MMS3224K  System check
Serial ‘Ox06’ , MMS3224K

'ESC'+'A'+'0x04'+'0x00'+'0x18"'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18"
+'0x18'+'0x18"'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x00"

=> display
MO 1M AGE DATA
Ox00 ox00,
Ox 01 0ox18,
Ox02 ox18,
Ox03 0x18,
ox 043 ox18,
Ox05 0x18,
Ox 06 0ox18,
Ox 07 ox18,
Ox 03 0x18,
Ox 09 ox18,
OxDa 0x18,
0x0b 0x138,
OxOc ox18,
Ox0d 0x18,
Ox0e ox18,
Ox OF ox 0o
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Image display
'ESC'+'I'
'0x01' or 'Ox02'
Parameter | ‘X’
'ESC'+'I'+'0x01'+'X" => Image display
X (page number) Memory Image
display . X [Ox00 ~ 0x34]
Display default Text Graphic .
) Image Text Display - 'ESC'+'I'+'0x01'+'0x02" =>
320%240 Text

'ESC'+'I'+'0x02' => Image display at Text(default)
'ESC'+'I'+'0x03"' => Image display at Graphic

Touch
'ESC'+'T!
'0x03' or '0x04' or '0x0a’
Parameter
'ESC'+'T'+'0x03"' => Touch Panel X, Y ASCII format
(XxXX,yyy) Touch .(Touch event )
wx (10, 200)
0x30 0x31 0x30 0x2C 0x32 0x30 0x30 [Hex Format]
17
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4. MMS3224K Image Overwrite

Image Overwrite Application Program

e 3
— ; EXECUTION ——
S
2 0 | START |
" 0
5 3 | IMAGE LOAD |
X I
A g | PORT SETT |
-
A T | EXIT |
Lc] 0% ﬁ‘com—w?snum,aj
[ T] 0% G

Copyright @2003-09-07 Programed by FMISUNG Technologyl %32 1 httpe S, rnstled, co, ke

Overwrite Application Program

MMS3224K Image display

Image page Overwrite

, MMS3224K PC Serial Cable

PC COM
o_
o—, J4
° 1
o_
o3 :
O 3
o_
O 5 -
O
DB9
, 'IMAGE LOAD'
>
~| « B cF E-
nst LB (00042 _te LEN 00048 _test, mst

LF (00049_test mst

LR 00050 _test, mist

n=t JEED 10004: st

=t maT (00044 _test, mst

st B 100045t

st st B [00040_te st rost LB 100046 _test, st

LR 00052 _test, mist

[T | 00053_test mst

I 100035_test, mst [EED 100041 _test, mst JEEH 100047 _test, mst

I O/E(M):  [T00053 test, mst T00000test,mst 00001 test.n =01(0)
I AT [MST Files(==) =l x|

S AE=2 IR

&
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, 'START' MMS3224K  Overwrite

——E=ECUTION ——

Mmoo monmormomorm oo oFe
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
(0 00 00 00 00 00 00 00 00 00 00 00 0000 00 FF
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
(0 00 00 00 00 00 00 00 00 00 00 00 0000 00 FF
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
(0 00 00 00 00 00 00 00 00 00 00 00 0000 00 FF
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
(0 00 00 00 00 00 00 00 00 00 00 00 0000 00 FF
(0 00 00 00 00 00 00 00 00 00 00 00 0000 00 FF

== DEI‘I‘IU]|

iﬂ
&

5
60 % ﬂcoM—LE?EDD,N,BJ
3

Bar Bar Download
, Bar

Bar '100%' Image Overwrite

LU Simsb st = [ 2/ 25 A=R
— EXECUTION ——
T FINSHED 1

groroiomonoonomoroormoonrFE START
00 00 00 00 0000 00 00 00 00 00 00 00 00 00 FF
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF IMAGE LOAD
00 00 00 00 0000 00 00 00 00 00 00 00 00 00 FF

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
00 00 00 00 0000 00 00 00 00 00 00 00 00 00 FF .
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF FORT SETT
00 00 00 00 0000 00 00 00 00 00 00 00 00 00 FF
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF Ex|T
0000 00 00 00 00 00 00 00 00 00 00 00 00 00 FF

M
100 % 2 | CoM-1,57600,M.8.1
100 % G

e i ':'2I'I'Im|

(o]

‘IMAGE LOAD’ Image

(10000 test.mst

Image BN Serial number : Overwrite  page number
(Serial number 1 4 ‘0’ )

Ex) 1 page Overwrite file 100001_test.mst
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[

1.] MMS3224K Special Font

< 1- 1> MMS3224K (Special Font)

Special < 1-1>

0:<00 | De07 | Oee02 | 003 | Doe04 | Os¢05 | D06 | 007 | 0208 | 0209 | 0204 | o008 | D40 | 0400 | 00 | Os0F

000

e =17 aGE) Mo Co. THam  emTel

010

I I I IV S WIVIVI DA 2 et mede @ kR eo

020

M Cm T km Tmrm fm mm om km mm o Tt km ha L@

030
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