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1. MMS3224K-WT ,

¢ MMS3224K-WT
- 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-WT

- 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-WT

- : 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-WT  Connector
2 MMS3224K-WT  Dimensions Connector

MMS3224K-WT Connector

NISUNG Technolagy.
P/H : MNSII24K-NT V.04
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2-1. LCD Module Interface Connector : CN1

Pin Number Symbol Description
1 VDD Power
2 FG Frame Ground
3 VLCD Power
4 FLM Frame modulation signal
5 DISP Display Enable/Disable
6 M AC Signal
7 CL1 Data latch signal
8 CL2 Data shift signal
9 VSS GND
10 DO Display data line
11 D1 Display data line
12 D2 Display data line
13 D3 Display data line
14 VSS GND
15 A(+) Power LED (+)
16 K(-) Power LED (-)
17 NC No Connection
18 NC No Connection
19 NC No Connection
20 NC No Connection

2-2. Parallel Connector: J1

Pin Number Symbol Description
1 BUSY Busy Output
2 GND GND
3 RST Reset (High Active)
4 +5[VDC] Power +5[VDC]
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
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13 D1 Data 1
14 DO Data O
2-3. RS-232C Connector : CN2
Pin Number Symbol Description
1 RXD Receive Data : LCD Controller
2 TXD Transmit Data : LCD Controller
3 GND Ground
2-4. Power Connector : CN3
Pin Number Symbol Description
1 vCC +5[VDC]
2 GND Ground
2-5. Serial Baud Rate :J3
Pin Number Symbol Description
1 - Parallel Enable/Disable
2 - Reserved
3 - BaudRate Select
4 - BaudRate Select
** Parallel Input :J31 ON
:J31 OFF
** BaudRate J3  Head pin
Pin NO. J33 J3 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' = 0x1b [hex]
Parameter
'0x01"
'0x02" KS5601
'Esc’ 'K’ 3-1-1
'0x03' (default)
'0x04"
'0x01"
'0x02'
IESCI IEI 3_1_2
'0x03' (default)
'0x04"
'0x01' Text
3-1-3
'0x02' Text
'0x03" Reserved
3-1-4
'0x04' Reserved
'0x05' Text ON
3-1-5
'0x06' Text OFF
'0x07" Text Font ON
'0x08" Text Font ON
3-1-6
'0x09’ Text Font ON
'Esc’ P’
'0Ox0a’ Text Font OFF
'0x0b’ Reserved
'0x0c’ Reserved
3-1-7
'0x0d" Reserved
'0x0e’ Reserved
'0x0f Text ON
'0x10' Text OFF
3-1-8
'0x11" Reserved
'0x12 Reserved
'0x01" Text clear
Text clear
'0x02" | (X1,Y1,X2,Y2) | (X1,Y1,X2,Y2 hex
Esc D :0x00 ~ 0x27 :0x00 ~ 0x0e) 3-1-9
'0x03' Reserved
'0x04" | (X1,Y1,X2,Y2) | Reserved
Text XY cursor
Text Display
‘Esc' . . . -1-
sc C 0x01 X,Y) (XY hex 3-1-10
:0x00 ~ Ox27 :0x00 ~ 0x0e)
'0x02' Reserved
TS T misune TecnnoLosy ’
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Parameter
'0x03" Reserved
'0x04' Reserved
'0x05" Reserved
' ' (X, Y)
0x06 (X.Y) X:0x0000 ~ 0x013f Y:0x00 ~ OXEf
'0x01’ CCFL Power ON
'‘Esc’ 3-1-11
'0x02' CCFL Power OFF
'0x01' LCD Bias Voltage UP
'Esc’ 3-1-12
'0x02' LCD Bias Voltage DOWN
, \ , , Graphic
Esc 0x01 (X.¥) X:0x0000 ~ Ox013f Y:0x00 ~ OXEf 5113
' ' Graphic __
0x02 (X.Y) X:0x0000 ~ OX013f Y:0x00 ~ OXEf
, , Graphic Line
0%03 (X1,Y1,X2,Y2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf 3-1-14
, , 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
0%06 (X1,Y1,X2,Y2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf
3-1-15
, , Graphic Rectangle
0x07 (X1,Y1,X2,¥2) X1,X2:0x0000 ~ 0x013f Y1,Y2:0x00 ~ OXEf
, , 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
Radlus_ :0x00 ~ 0x78 3-1-16
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
'oxod’ (X,Y,a,b) X:0x0000 ~ 0x013f Y:0x00 ~ OXEf 3-1-17
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
8
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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-WT Rebooting)
'0x02' LCD Bias Voltage
‘Esc' A '0x03' Echo '0x06' Send 3-1-18
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 ~ O0xfO
'0x04' (X1,Y1) Ex) 10, 10 ->0x00, 0x0a, 0x0a
X1 Y1
‘Esc’ i —-> "0x05” image draw 3-1-19
| : Image Page Number(lbyte)
'0x05' (1, X1) X1: Ox04 X1, Y1 Image
number (0x00, 0x00 -> 2byte)
I: Page Number,
'0X06' (XL YLX2.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
‘Esc' T 0x02 Reserved 3-1-20
Touch start —> Touch input -> Send to
0x03 serial X,Y value coordinate ->Touch end
'0x01' Viewport
'Esc' 'z 3-1-21
'0x02' Viewport
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3-1.
Parameter '+'
'Esc' = Ox1b
Graphic X MMS3224K-WT byte
X 1 byte byte
. ( Dbyte Graphic X( X1 X2)
)
3-1-1.
'ESC'+'K!
'0x01' or '0x02' or '0x03' or '0x04'
Parameter
'ESC'+'K'+'0x01' =>
'ESC'+'K'+'0x02" =>
'ESC'+'K'+'0x03' => (default)
'ESC'+'K'+'0x04' =>
3-1-2.
'ESC'+'E'
'0x01" or '0Ox02' or '0x03' or '0x04'
Parameter
'ESC'+'E'+'0x01' => ASCII 256
'ESC'+'E'+'0x02' =>
'ESC'+'E'+'0x03' => (default)
'ESC'+'E'+'0x04' =>
3-1-3. Text
'ESC'+'P!
'0x01' or '0x02'
Parameter

'ESC'+'P'+'0x01" => Text
'ESC'+'P'+'0x02" => Text

3-1-4. Reserved

3-1-5. Text

ON/OFF

'ESC'+'P"

'0x05" or '0x06'

Parameter

'ESC'+'P'+'0x05" => Text
'ESC'+'P'+'0x06" => Text

ON
OFF
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3-1-6. Text

'ESC'+'P"

'0x07" or '0x08' or '0x09" or '0x0a’

Parameter
'ESC'+'P'+'0x07' => Text  Font
8*16 dots => 16*32 dots , 16*16 dots => 32*32 dots
'ESC'+'P'+'0x08' => Text Font
8*16 dots => 16*16 dots , 16*16 dots => 32*16 dots
'ESC'+'P'+'0x09' => Text Font
8*16 dots => 8*32 dots , 16*16 dots => 16*32 dots
'ESC'+'P'+'0x0a' => Text Font OFF
3-1-7. Reserved
3-1-8. Text ON/OFF
'ESC'+'P!

'OxOf" or '0x10'

Parameter
'ESC'+'P'+'0x0f' => Text ON
'ESC'+'P'+'0x10" => Text OFF
3-1-9. 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 ~ 0x0e
, Text 8*16 dots
Text X 320/8 0x00 — 0x27
.Y 240/16 0x00 ~ 0xOe

3-1-10. Text Cursor

IESC‘+ICI

'0x01' or ‘Ox06’

Parameter

'X'+'Y" or 'None'

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

(Text) : X 0x00 — Ox27,Y 0x00 —0x0e
'ESC'+'C'+'0x06' +'X'+"Y' => Text (X, Y) Display
X, Y) (0~319, 0~239)

, Text Dot Display .
X 0x0000 ~ Ox013f, Y 0x00 ~ Oxef
X MMS3224K-WT byte

|T|E|T mi 5
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3-1-11. CCFL Power ON/OFF

IESCI+ILI

'0x01' or 'Ox02'

Parameter

'ESC'+'L'+'0x01"' => CCFL Power ON
'ESC'+'L'+'0x02"' => CCFL Power OFF

3-1-12. LCD Bias Voltage UP/DOWN

'ESC'+'V!

'0x01' or 'Ox02'

Parameter

'ESC'+'V'+'0x01' => LCD Bias Voltage UP
'ESC'+'V'+'0x02' => LCD Bias Voltage DOWN

3-1-13. Graphic /

'ESC'+'G’

'0x01' or '0Ox02'

Parameter

N4y

'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-WT byte
(50, 80) X 1 byte
byte

3-1-14. Graphic Line /

'ESC'+'G’

'0x03' or '0x04'

Parameter

XLU'+'Y1'+'X2'+'Y2'

'ESC'+'G'+'0x03"'+'X1'+'Y1'+'X2'+'Y2'
=> (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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3-1-15. 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

3-1-16. 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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3-1-17. Graphic / /
'ESC'+'G'
'0x0d' or '0Ox0e' or 'OxOf' or '0x10'
Parameter | 'X'+'Y'+'a'+'b’
'ESC'+'G'+'0x0d"'+'X'+'Y'+'a'+'b’
=> X)Y) a’, 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) a’, b’
) Graphic (150, 120) ‘'a'=50, 'b'=20
=> 'ESC'+'G'+'0x0e'+'0x00'+'0x96'+'0x78'+'0x32'+'0x14'
'ESC'+'G'+'0x0f'+'X'+'Y'+'a'+'b’
= (X,Y) a’, b’
) Graphic (150, 120) ‘'a'=50, 'b'=20
=> 'ESC'+'G'+'0x0f'+'0x00'+'0x96'+'0x78"'+'0x32'+'0x14'
IESCI+IGI+IOX10I+IXI+IYI+IaI+IbI
=> (X,Y) a’, b
) Graphic (150, 120) 'a'=>50, 'b'=20
=> 'ESC'+'G'+'0x10'+'0x00'+'0x96'+'0x78'+'0x32'+'0x14'
X
(Graphic) : X 0x0000—0x013f, Y 0x00—0xef
‘a’ '0x01' ~ 'Oxa0’, 'b' '0x01 ~ Ox78'
3-1-18. 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-WT  System check
Serial ‘Ox06’ , MMS3224K-WT
'ESC'+'A'+'0x04'+'0x00'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x 18"
+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18'+'0x18"'+'0x00"
= display
MO IMAGE DATA
0x00 0x 00,
Ox01 0x18,
0x02 0x18,
0x03 0x18,
Ox0a 0x18,
0x 05 0x18,
Ox 06 0x18,
ox07 ox18,
0x 038 0x18,
0x09 0x18,
Ox0a 0x18,
Ox 0B 0x18,
OxOc ox18,
Ox0d 0x18,
Ox0e 0x18,
OxOF 0x 00

M5 T misune TechnoLoay
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3-1-19. 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
3-1-20. Touch
'ESC'+'T"
'0x03'
Parameter
'ESC'+'T'+'0x03' => Touch Panel XY ASCII format
(XxXX,yyy) Touch .(Touch event )
fale (10, 200)
0x30 0x31 0x30 0x2C 0x32 0x30 0x30 [Hex Format]
3-1-21. Viewport
'ESC'+'Z'
'0x01' or 'Ox02'
Parameter
'ESC'+'Z'+'0x01' => Viewport
'ESC'+'Z'+'0x02"' => Viewport
15
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4. MMS3224K-WT Image Overwrite

Image Overwrite Application Program

Ml
? —— EXECUTION ——
E | START |
M
D | IMAGE LOAD
D
& | PORT SETT' |
T
& | EXIT |
i
0% 3 | COM-1,5Y600,M.8.1
[T] 0% G
Overwrite Application Program
MMS3224K-WT Image display ,
Image page Overwrite
, MMS3224K-WT PC Serial Cable
PC COM
o_
o—, J4
° —
O_
o3 :
C 3
O_
o 5 -
o
DB9

, 'IMAGE LOAD’

|T| 5 T Ml SUNG TECHNOLOGY
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(I

== A

LR 00030 _test, mst

nst RN 00042 _te
n=t QUEN 00043 _te
nst UL 100044 _te

el nst @ [00045_te ; 1 5 ':::i
ULET nt AEY 100040 _te st, mst RN 100046 _te st (005 it
WEY 100035 _test, rst AEY 100041 _test, rnst UL (00047 _test, rmst 005 nst
<] " []
A=RE= N 1100053 test, st 100000_test, mst” 100001 test,n ey
k2 4

T [MST Files(= =) =] & & |

S AE=2 IR

y
, 'START" MMS3224K-WT  Overwrite
B 4
- 5 EXECUTION ——
S (10101 0101010101 0101010101010101FF
E | 10000 00 0D 00 00 00 00 00 00 00 00 00 00 00 FE I START
V[BEBERENARLERL AL ﬂ
D ||0A 60 00 60 00 60 00 60 00 60 00 60 00 40 00 FF E IMAGE LOAD
o | REBBREDLRNARLL L i
A (10000 00 00 00 00 00 00 00 00 00 00 00 00 00 FE 5 FORT SETT
T (10000 00 00 00 00 00 00 00 00 00 00 00 00 00 FF
4 (10000 00 00 00 00 00 00 00 00 00 00 00 00 00 FF T =0
[c | T M
S [COM-1,57600,1.8,1
[T ] T o G
Copyright @2003-09-07 Programed by MMIEUNG Technology Y32 1 https e, mstlcd, co, ke
Bar Bar Download
, Bar
Bar '100%' Image Overwrite

ITl ElT Ml SUNG TECHNOLOGY

17




MMS3224K-WT V1.04

WL 00ns) imst st~ [ 55/ 2] A =3
— EECUTION ——
I FINISHED 11

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
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