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[1/0 (GP10) 0]

1/0 && YIX|AE]
Z+ ZEO= 3702 I/08IX|AE{(DDRx, PORTX, PINx) &

% 7|.II

DDRA(Data Direction Register)
PORT AQ| Q|/=% uistMA 2 9|5t Y| X|AE]
HIX|AE{E SET(1)61MH 3o 2 CLEAR(0)5}M ¢jsdo =z

M X
=0
Bit F i & 5 4 3 2 1 0
DDAT DDAG DDAS DDA4 DDA3 DDAZ DDA1 DDAD DDRA
Read/Write RW R/W RW RW RW RW RW RW

Initial Value ] 0 0 0 0 ¥ a 0



[1/0 (GP10) 0]

PORTA(Data Register)

=5 & Hlole 242 et AlXI2H

Bit 7 ] 5 4 3 2 1 0

I PORTAT7 | PORTAG | PORTAS | PORTA4 | PORTA3 | PORTAZ | PORTA1 | PORTAO I PORTA
ReadWrite AW RW RAW RV RW RW RAW RV
Initial Value a0 0 a Q 0 0 a Q0

PINA(Input Pins Address)

& Elofl sigsl= BIXIZEHZEM UHE 2SE EA

Bit ¥ 5] 5 4 3 2 1 1]
(PINAT_|_PINAG | PINAC | PINAT | PINAS | PINAZ | PINAT | PINAU] PINA
Read/Write R R R R R R R R

Initial Value A& MAA M/A /A M/A M/A MIA M/A



[1/0 (GP10) 0]

SFIOR(Special Function I/O Register)
Bit2. PUD(Pull-up Disable)
B= XEQ| Eg{xet M= ¢lst gX|2E

1= Disable / 0=Enable

Bit T 3 2 1 0

| o

5 4
I TSM | | - | - | ACME | PUD | PSRO | PSR321 I SFIOR

ReadWrite R R R R R RAwW RAwW R

Initial Value 1] 4] 0 1] 4] ] 0 i
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PORT D
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[PORT?] 7|2 MA

void port_init(void)

{
PORTA = 0x00;
DDRA = 0x00; // ¢BiRE=E MH
PORTB = 0x00;
DDRB = OxFF; //&% RE2 MH
PORTC = 0x00; //m103 output only

DDRC = 0x00;
PORTD = OxFF; //PORTDS| 7|2 #S 12 &
DDRD = 0x00;
PORTE = 0x00;
DDRE = 0x00;

PORTF = 0xOF; //&%] (4~7)2 ¥, 5l9] (0~3) 7Kz EH2E MY
DDRF = OxOF; //A¢| (4~7)2 022, 519 (0~3)7IX|= 12 MA
PORTG = 0x00;

DDRG = 0x00;



[e|5t ZEO| =7|3}

void ktm128_init(void)

{
EX_SS_DATA=0x00;
EX_SS_SEL=0x00;
EX_DM_SEL=0x00;
EX_DM_DATA=0x00;
EX_LED=0x00;
EX_STEPPING=0x00;

 =71&= M 0F siCt.



[AHRRE 27|34 5lIc] et -1

#ifndef _KTM128_H__
#define _KTM128__H__

#define EX_LCD_DATA
#define EX_LCD_CONTROL
#define EX_SS_DATA
#define EX_SS_SEL
#define EX_DM_SEL
#define EX_DM_DATA
#define EX_LED

#define EX_STEPPING
#define EX_DCMOTOR
#define EX_SERVO

(*(volatile unsigned char *)0x8000)
(x(volatile unsigned char *)0x8001)
(*(volatile unsigned char *)0x8002)
(*(volatile unsigned char *)0x8003)
(x(volatile unsigned int *)0x8004)

(*(volatile unsigned int *)0x8006)

((volatile unsigned char *)0x8008)
(*(volatile unsigned char *)0x8009)
(*(volatile unsigned char *)0x800A)
(*(volatile unsigned char *)0x800B)



[AFRRE 27|13} 5llc] mHeL-2

void ktm128_init(void)

{
EX_SS_DATA=0x00;
EX_SS_SEL=0x00;
EX_DM_SEL=0x00;
EX_DM_DATA=0x00;
EX_LED=0x00;
EX_STEPPING=0x00;

}

void s_delay(int cnt){
inti, j;
for(i=0; i < cnt;i++){
for(j=0; j < 265; j++)



[AIRXF X713} slic] Ted-3

void delay(int cnt){
inti, j;
for(i=0; i < cnt;i++){
for(j=0; j < 1000; j++)

}

void I_delay(int cnt){
int i, j;
for(i=0; i < cnt;i++){
for(j=0; j < 2650; j++)

}

#endif _KTM128__H__
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s KTM128.hE X{Z&etC].

& %l
ICC AVRO| &x|x|0{ Q!
o] MdX[(SAD
ICCAVR 6.0 7|2 MX| Al : C:\icc\include
ICCAVR 7.0 7|&2 MX| A] : C:\iccv7avr\include

rir
[

Zri9| 59| =ri°l include =

0|SEE M =T2NMEES DISD
#include <ktm128.h)> 2 EIC},
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[PORTD2| LED |04

LED 2|2E=
12l LED7} ES&t.

mcu_pd[0..7] LED_Green 3mm

mcu pd6 H D16
N\ R39 30R
mcu pd7 D17

\ R40 30R |
LED_Green 3mm =




PORTDZ2| LED |01

ICCAVE Application Builder [M128]
CPU | Memory Ports |Timerd | Timert | Timer2 | Timer3 | UART | SPI | Analog]|

Port A Paort E
TES543210
Ditection TR IEIETITITIT Direction %%éé%é%%
vawe TTTTTTTT Value T
Change FEFFFFEF
Paort B Part F
76543210
Direction TITITITITITITIT Direction %%éé%éﬂf%

Value T rrr

Wal
Change TR auve I rr

Fort C Fort G
76543210
Direction [TITITITITITITIT Direction FPF%%%%%
vave T TTTTTTT Value FRE
Change MW
Fart D

. FES543210
Direction R EEEEEIT

Walue RO
Change FEFEFFEEFEE

rght click on a "walue" hit to define signal name

ok || |CSgfiens] Preview Cance




[PORTD2] LED X]|0f

void main(void)
{

init_devices();

while(1){
PORTD = 0x80;
delay(100);
PORTD = 0x40;
delay(100);

}
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[4 x 4 BjE=IA LED




[4 x 4 pjE2IA LED 0]

void main(void)

{

init_devices();

while(1){
PORTF = 0xDD;

}
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[FND 0]

const char digit[] =
{0x3f,0x06,0x5b,0x4f,0x66,0x6d,0x7c,0x07,0x
7f,0x67};

void dis(unsigned char num)

{
PORTF =~digitlnum]; //NOTH|0|E



[FND DjE=2IA xj|0]

FND =|25

segment R3 330R
segment d?2 WV
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e <« Seven Segment

_segment4 R6 _ aaa330R
R7 330R

_segment3 AMVESOR |
segment/ R8 ‘V\NM
segment? R10 ‘\IV\/330R
segmentB R11 MSSOR

segment d3




[FND DjEEIA 0]

const char digit[] =
{0x3f,0x06,0x5b,0x4f,0x66,0x6d,0x7c,0x07,0x
7f,0x67};

void runSevenSegment(char i,char num)
{
EX_SS_SEL = 0xO0f;
EX_SS_DATA = digit[num];
EX_SS_SEL = ~(0x01 << i);
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CEHERIA 35 &8
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ZE o E(51¢]) =8 H=2| X : 0x8004 (Write T E)
3 2 1 0
Sel[7] | Sell6] | Sel[5] | Sell4] | Sell[3] | Sell2] | Sel[1] | Sel[0]
EE HE ) &3 oi2e2| HX| : 0x8005 (Write TR)
3 2 1 0
Sel[9] | Sell8]

=

H = MEH (H:Enable, L:Disable)




= H E 2l
ZE HEEIA [0|E{(51%]) &3 HI22| HX]| : 0x8006 (Write Z &)

7 6 5 4 3 2 1 0
Datal[7] | Datal6] | Data[5] | Data[4] | Data[3] | Data[2] | Data[1] | Datal[0]
EE HEZA HOo|E{(A¢]) &= H=Z2| HX| : 0x8007 (Write X&)

7 6 5 4 3 2 1 0

Data[9] | Datal[8]
Data[n] EEHEE2IA st=2| I0|E{ (H:On L:Off)

% 0x8006, 0x8004 9| Integer Pointer €& AI25}0{ 5}%] 10bit £ Al=
o0 =212l

I- N OIAL||_-_|.




[EE njE=IA

CE HEEA &3 XE XA
L

(*(volatile unsigned int *)0x8004)

#define DM_S
D (»(volatile unsigned int *)0x8006)

#define DM_

2IA 90| DataZ} D= E|0] 2= 0x8006 HX|= unsigned int & E°9IE{Q|

TEMHE
FOIE| 42 X|ASI SelAMS7) OfEIE|0] Q1= 0x8004 HHX|E unsigned int &
FEOIE|Q| XEOIE| =2 X|A st Zi0]|LC}.
F20[7| UZ0fl sHE Hi=2| HX|0f| CH

2t0fl volatile 2 s HI22|7} HIX|AE{2]

ot0{ =X 2= olX| =S HuU 2 0lA Le|= Zi0]c}.



/| EEHEEIA =& [0]E]

int dm_data[10] = {0x000, 0x0cc, 0x132, 0x201, 0x205, O0x10a,
0x084, 0x048, 0x030, 0x000};

int dmi=0; I/

[[A1% et ijf Oic} stE4 7{E

void runDotMatrix(void)

{

rot

=5

ok

= MEH

hﬂ

EX_DM_SEL = 0;

EX_DM_DATA = dm_dataldmil; /[l dmi ™Al £ HI0|E| &=
EX_DM_SEL = 1<<dmi; /] dmi HI} = MEH
dmi++;

if(dmi>9) dmi=0;
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void main(void)
{
while(1){
runDotMatrix();
delay(10);



B

Ci= OIOIE 1S *MFAIL.

0x001
0x002
0x004
0x008
0x010
0x020
0x040
0x080
0x100
0x200

O00O0O00000O0
Q0000000
eJeJoJoJoJoleYeJoJo
O000O00000O0
O00O0O00000O0
0000000000
eJeJoJoJoJoleYeoJoJo
O000O00000O0
O00O0O00000O0
O00O0O000000



B P

CI= LEDJ| =ALiE HSE|=5 TIEA|L.
EME B - =7 -> DI -> B3l - s

&Z0| 85 &l =0l =20 S & W EZ2 AIS HX U

Hn
M

m
I

ol
40

ik

O M

oin rjm

ol

=
n

rm Qs
on 10

*

40| S0{™

E{ C}A| siC}.

M7R] HE

O00O000O0O0O0O0
O00000O0O0O0O0
O0O00000@éO00
O00000O0O0O0O0
OO0O0O0O00O0O0O0O0
O00O000O0O0O0O0
O0000@eO00O00
O00000O0O0O0O0
oJol Joleole)ele)e)e.
O00000O0O0O0O0



[A 91|

22X S|2=(KD-128)

VCC_Main
S/W 7

S102 SW

—10°, o

C103'10.1uF

Main PD4

S103 SW
Main PD5 —~—

T_OIIO_T

C104''0.1uF

R103 R104
4.7K 4. 7KR



AQI%]

atss PN iIE_'.:_(KT—M1 28)

WITS-1145)
meu phi : 2 ; i
54 SWI(ITS-1195)
mcu pb2 —A—c |
4 TKR C7 |2on 1
a6 SW(ITS-1195)
mcu pbd 7 4 s—':;—
R
5
4. KR [e:]
58 SW(ITS-1105)
mcu pbé —‘:;—

;
R
1 47KR C11 |I20pF

VCC
O
53 SwW IT$11(5]|
meu pb : i : : |
P
55 S ITS-1
mcu pb3 T 3 5
5
4. TR ca
57 SW{ITS-1105)
mecu phS T
R
5
4. TKR C10 YW 20pF
59 SW(ITS-11
mecu pb7 7 —':‘— h
R

ph3 s

& I
JTER C12 Y120pF

S11 SW{ITS-1105)

pbd s

512 8 {ITS 11}5}



2 %1%l Hoq

AQIXIE EHE A I HIES 12 uia)




[ A21%| M0

void main(void)

{
volatile unsigned char i, count=0;
volatile unsigned char *sw_in;
volatile unsigned char *led_out;
init_devices();
sw_in=(volatile unsigned char *)0x36;
led_out=(volatile unsigned char *)0x8008;

printf("\n\r\n\nKT-M128 VO1\n\r");
printf("Trainning Board Lab5 Example.\n\r");

while(1){
*led_out = *sw_in;
delay(200);
printf("count : %d\n\r", count);
count++;
}
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[M ZHE{2! Off A

MEIZ2E 215101 CHY| e =, 29 XS W22 LI X
c|LiES &

2 XI0M =21 U= B whileO|A] CH7], M3 LFM X
o|LiE &%

if(PINB & 0b00010000) {
while(PINB & 0b00010000)

[IX2|LHZ



[ FHE{2! off A

Az|lES A &

if(PINB & 0b00010000) {
[[MEILHE
while(PINB & 0b00010000)
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[4 x 4

Z$1x1(7]) Of

unsigned char PORTC_KEY(){

unsigned char left, right, result;

DDRC
PORTC
left

DDRC
PORTC
right

result
return

= 0xO0F;
= 0xO0F;
= PINC;

= 0xFO;
= 0xFO;

= PINC;

= left | right;
result;

Eg|A
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