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1.4.6 7IHX{EHADCO), ZEMIAM(ADCL), 2EMA{(ADC2) 3|2

VvCC VCC VCC
[o} o o]
CDS R10
GL5537 10K/1608/R
—
_ 2 PFO PF1 o PF2
—
®f VR2
R12 THERMISTOR
B10K-ST-R0932 2.2K/1608/R DSC103/Thermistor
(_ro
o~

<Ag 1-4-6> Tk, 2, ZEMA

B
rfo
H
rx
x

oz 2k Hotof et Mek 40l SEH2 =z IA Hols H2 HH=H|O|Cf

SEHEE XD A 25 HI7H-50-500C2 YNl S XS WAE ot

KboJm e
N od 2
Booy
ogk rot
|0
Hu

g 0 o

10

<

<&l 1-4-7> M O| AE{(Thermistor)

AZEEMA
&AM 7HY 71252 MMZ A, ol 710 thotd T™I[HQl JEZ BEAHAFT= Y S ot= HAAO|Ch
YR o2t =2|7| = SHH, 7|0 B[S Mo| Moz SI6kE A0| ot 21

JZof 72 HEHE 2(7| ME0l| S=et Lux giE THot/| EEtE"0rE BT/ LY/ oLl YETE
THESEZ|Oof Mt MAo|Ch £ Lo PORTF2 #H Elo 2 ofg 21 FHH(DC 0~5V)0| Y= EIL,.

=

&

<& 1-4-8> CDS10K
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147 HIAES | CD BE 3|2 M

VCC
o

R1
390/1608/R

CON1

GND 16
15 | LEDK

T4 | LEDA vce

PinHeaderSock¢t7TX87Z.54mm 13| DB7
DB6 VR

DB5 - 10K/3362P103
DB4

)
1
10
X5 ng 2 Vo
X—7 DB1
X5
5
Z
3
)
T

| DBO
E

R/W @
RS

VO e
VDD

——— VSS
1X16P/HeaderSocket

<12 1-4-9>HAEH ICD B &

mF0f, AU, =& HO|HE MYt A= ROM S 7HX| L RU0iM ASAI ZETC = ZAE £ =+
UEE 2= ZFO0|Ck
REAEN LD 2E2 EAE BAISH| fleh A0[2t A 7 M7 0 J2iH Ho|HE E3st7[o=

w57 HAS ALESHY of EAHE ESSHH o 20| 16 ZAMIA| 28 = U= LCD I{E0] EO| ArEE1
A0, LD I E2 AFEAF YO W2t 2 HES ON/OFF MO{ 7t 7HSSILY.
m9| CiF&E2| LCD 2=2 Hitachi Ate| HD44780 O|L} 0|2t 2 2t0] &|= HOf7|S At&Edti RUCY.

Wotz At #2912 27+SOIC

= 1= [

BLCD O ‘EE E=Ho= P2 LD Mo FE TS Ho|H B&2 & F222 O|F0{M ULt
mOO[3Z AESHE =AE SHEY ?IXl, g 2 o S of 285 ?lt 3= LD Hoj2=0
H&ot0] 2ast 282 of L S AL ot 2Ate| ASCI ZEE LD Mo 250 HE&ottt
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Mz 5%
Register selection
RS(PAO) ) . .
1: Data register O: Instruction register
Read/Write selection
R/W(PA1) ]
1: Read O:Write
Enable signal
E(PA2) N
E o] 5}Z Edge O A HIO|HE TE
<H 14-1>HAEH ICDEES HEE Mz
) Instruction Code Description Execution time
Instruction ) ] _
rs lrew loe7 loes | oes | oes | OB | oE2 | DB | DRO Instruction Coda (feoc=2T70kHz)
Write "20H" to DORAM. and set
Clear Display ] 0 1] il il ] 0 ] 0 1 DORAM address to "00H" from 1.53ms
AC
Set DDRAM address to "00H"
from AC and return cursor toits
Return Home W] 0 0 0 0 W] 0 W] 1 ¥ | onginal position if shifted. 1.53ms
The contents of DORAM ara nat
changed.
_ Assign cursor maving direction
E””;:’:':de ololololo|l o] o] 1 || s |andmakeshiofentre dsplay 0us
enable,
Display Set display(D}), cursor{C), and
COMOFF 0 0 0 i 0 0 1 D C B | blinking of cursonB) on/aff s
Cantral caontral bit.
Set cursor moving and display
Cursor or ) . ) ) R a
Display Shift o] 0 0 u] 0 1 SC | RIL X X | shift contrdl bit, and the direction, 20us
without changing DDRAM data.
Set interface data length (DL : 4-
. bit'8-bit), numbers of display line o
Function Siet 0 0 0 0 1 DL N F X X (- Vline2-ing), display font s
typa(F - 5 X B dots! 52X 11 dots)
Set CGRAM 0 a 0 1 acs Vaca laca Lacz Lact | aco Set CGRAM addrass in addrass 30us
Address counter,
Set DDRAM 0 0 1 lace |l acs laca laca | acz L act | aco Set DDORAM address in address s
Address counter,
N L )
e
o )
;I;dg and 0 1 BF JACE | ACS | AC4 | AC2 | ACZ | AC1 | ACD BE. The contet= of address Ous
ress counter can also be read.
Writa Data o Write data into intamal FAM
1 0 oF | De | D5 | D4 03 D2 | D1 Do 43
RANM ol i e B “ | {DDRAMICGRAM). =
Read Data - " - Read data from intemal RAM
from RAM 1 1 OF | D& | D5 | D4 | D3 | D2 | D1 | DO (DORAMICGRAN), 43us
<12l 1-4-10> HAE
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5 -1 Write mode

Limit
Characteristics Symbol — Unit Test Condition
Min. Typ. Max
E Cycle Time te 400 - - ns Pin E
E Pulse Width tow 150 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsps 30 - - ns Pins: RS, RIW, E
Address Hold Time tro1 10 - - ns Pins: RS, R'WW, E
Data Setup Time tse2 40 - = ns Pins: DBO - DB7
Data Hold Time thp2 10 - - ns Pins: DBO - DB7
5-2 Write mode timing diagram
><‘ ViH1 ViH1 ’><
RS k. Vi1 Vit A
tsp1 6
< > tHD1
R /W N Vi1 /\/ILI
je———trw ————p
! J te|tHon
£ / ViH1 ViH1 \ /
7 Vit Vi # Vi
> l—tspz —p| |+
tr tHp2
Vi1 ><‘ Y ViH1
DB7 -0
Vi 3 Valid Data Viia
< tc >
5.3 Read mode
e Limit ) e
Characteristics Symbol Unit Test Condition
Min. Typ. Max
E Cycle Time tc 400 - - ns Pin E
E Pulse Width tw 150 - - ns Pin E
E Rise/Fall Time tr, tr = - 25 ns Pin E
Address Setup Time tsps 30 - 2 ns Pins: RS, R/W, E
Address Hold Time tho1 10 = % ns Pins: RS, RIW, E
Data Output Delay Time tp - = 100 ns Pins: DBO - DB7
Data hold time tp2 5.0 ® = ns Pin DBO - DB7
5-4Read mode timing diagram
RS ><‘ Vi1 ViH1 )><
k Vi Vi1 A
tsp1 >
< > tHo1
R/W A Vini \\/IH1
—— trey ———]
| te|tho
- ViH1 ViH1 \ /
el Vi Vit £ Viu
tr e
[e—to —> tho2
ViH1 [ . 3 ViH1
DBO - DB7 Valid Data
ViL1 9 4 Vit
< tc >

<33 1-4-11> "HAEYH LICD 2 &9 S% EIO|Y
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(OHIAES LCD B & 4 H|E QIE|mj0o|A9| AL X£7|31 =22 YU =X

CPUSH HAEY LD DS TE AO[0] 4 HIE HOJE) HAS ALSSHO} SIE{H0|A 8 Z20| LCD 20|
MEUS SQUSHL LA OIS £7[3t 5101 AFSHE TIPS QOfsHE Chaat Zch

nHAS SYSALE 2N A9IK|S FELL

mET|SHE 3517| Mo 2|23 30ms O|AFS Ch7[BHCH

BmFunction Set HH(0x28)S A% 4 H|EQ} 12| 4H|EZE L0 2tZ DB7~DB4 2 ZESIC},

mDisplay ON/OFF control HZ(0x80)2 At¢| 4 H|EQL St 4 H|IEZ LI50{ 22t DB7~DB4 2 Z= = BHCt.

BDD RAM O|E|AS ALQ| 4H|EQ} 312 4H|E2 LH=0{ 22t DB7~DB4 2 =3iC}

mEAZ X} HO|HE 49| 4HEQ! 519 4H|EZ LI+0| 22} DB7~DB4 2 E3iCt.
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1.5 3|2

et

lolk 8 ¥ |3 a@T0 v9%82T |y

BN
NOD d8 LXd ¥EMOd

n on
o SV~= {25

z
S 2T A0S peS

WS 2T A0S B
=
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1.6 XM= Dimension

<72l 1-6-1> LKino MEGA128 E3|0|YEE 2|F X|4=(PCB Dimension)
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H2E MiZE AR

2.1 Atmel Studio 7.0 AFZ517|

AVR 010|322 HAEEZQ| ISP 7|58 0|83l PCOA =20 AEE 2ol =, At (*Hex)2
ATmegal28 o Z2A| H22[0f| Ch22E 30 158 5= ULk AE

oM E LK =202 CHR 2 (USBasp)E HZATH = Atmel Studio 70(E¢8t 7Y atd =2 #)E 0|23}0
Z2IYES & 2 OREE & 4 Yok

ATMEL
STUDIO

s

Atmel Payered by Visual Studio

<22l 2-1-1> Atmel Studio 7.0 A|&f SHH
2.1.1 Atmel Studio 7.0 &%]|
Atmel ZI|0|X|0f <3510 Atmel Studio 70 QIAE OIS CHREE 2o} AX|SHC} Atmel Studio 7.0 2
Atmel AT E Q|| “Eﬂ 1213 3320 1} Atmel E4|01S Zatstd Q0o HEo| 71 AX| 0PHo| € QiCt
Atmel Studio IDE C}2 2 E Ij| 0| X|

Software  Description

|’\i) Atmel Studio 7.0 (build 1188) web installer (recommended)
(2.46 MB, updated September 2016)

View minimum system reguirements

This installer contains Atmel Studio 7.0 with Atmel Software Framework 3.32.0 and Atmel Toolchains. Itis
recommended to use this installer if you have internet access while installing.

|’\i) Atmel Studio 7.0 (build 1188) offline installer
(863MB, updated September 2016)

View minimum system reguirements

This installer contains Atmel Studio 7.0 with Atmel Software Framework 3.32.0 and Atmel Toolchains. Use this
installer if you do not have internet access while installing.

SHA: c549b4cbba392b23fa18990515a26f59fcB1cd61

Release MNotes

Software Description

= Atmel Studio 7.0 Release Notes
i (file size: 1,01 MB, 84 pages, revision 1,0, updated: 09/2018)
Release notes for Atmel Studio 7.0.1188

<&l 2-1-2> Atmel Studio IDE C}H2 2 E IH|O|X|

2017 LK EMBEDDED LKino-MEGA128TB Manual version 1.0 HM2E HE AFRHH I 0|X| 20


http://www.atmel.com/tools/atmelstudio.aspx?tab=overview

TITLE: Education LK Development Team

Revision V0.1
Status | Date 2017/01/05 LKino-MEGA128TB Manual

Doc LKQIH| C| = ﬂK EMBEDDED
S/N

2.12 LK =274 CI220{(USBasp) S210[H] x|

LK 2IH|C| = =1 0| X|(www.lkembedded.cokr) At2A EE= Of2fje] 23 E Ed|| LK =212 L2 ZH(USBasp)
EZIO|HE C22E 2ot =5 21 dX|otht. E2to|H 2X] = LK 217 L2 2H(USBasp)E PCOf
AASIL HA|A2[AE SOl SEH2Z QAAO0] | JU=X| 2RI

LK T2 184 2 2{(USBasp) E2I0|H CIREE

2E SHA 20 =3TH
e | mE el e F & s
e} LK-PC8
4§ Atmel USB Devices
§ USBasp
» g IDE ATA/ATAPI HEZ Y

2]
o ores S lE ZeE BN
 R-I¥]]
=T EE]
> 9 HE M HL UEEY
LAY HEEY

> U =0 2I5HoA BN

<7l 2-1-3> RHK| 2|k}

2.1.3 AVRDUDE Mx%]|
AVRDUDE = AVR 0Ot0|32 ZHEE2{2| ISP(n System Programing) 7|5< 0| &3 ROM 1} EEPROM O|O|X|E
YUZE St= FE2|E|O|Ct otz AIE Sdlf CHREE gh=Ct

AVRDUDE 63 CIRZ2E

. » avrdude-6.3-mingw32 v | ¢y W avraude-6.3-mingw32 Z4 £

Tev  HoSmEGEZ - IROY- 4SO =~ 0 @

] avrdude.conf
[ avrdude.exe

7 5%

<&l 2-1-4> AVRDUDE 6.3
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IR 2 E 2k “avrdudeexe’?} "avrdude.conf’ 2 71Q| ImtQUS “"CMProgram Files (x86)WAtmelWAVR Tools” Z 20
"AVRDUDE" EL{Z 44445}0] O|SA|ZICt,

» ZEE » 2Z [JA3(C) » Program Files (x86) » Atmel » AVR Tools »

3
.

| o

@ =G EER - ERUM- 4SO

AVR Battery Studio

AVR Wireless Studio

Avrissembler

Avrissembler2

AvrDragon

AVRDUDE

AVRONE

AviPreg

AvrSimulatormk2

AvrStudiod

AvrStudioPlugin

Compilers

Help

ICESO

ICE200

JTAGICE

JTAGICEmkI

Parsers

Partdescriptionfiles

Qr600

STK500

STK600 20
AVRDUDE %3 &7): 2017-01-05
oy EH

I

<&l 2-1-5> "C¥Program Files (x86)#tAtmelttAVR Tools”

ZZ0{ "AVRDUDE"

- |4 W Aveoups z4

1
| ox
“
I
)

] avrdude.conf
[ avrdude.exe

I
=
a0
Jo

It =

EHE 44
£

= A @

<&

2-1-6> "avrdude.exe"?} “avrdude.conf’ 2 7HQ| It
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2.1.4 Atmel Studio 7.0 2} AVRDUDE 9i=

Atmel Studio 70 & AISHA|Z{ MEF B4 HFC| “Tools — External Tools"E 2 2ISHC}

<2l 2-1-7> External Tools =&l
External Tools &0j|A| Otzf{e| MEE €= = “Use Output window'&ME M35t "OK'HES SaIsHTt
WTitle: USBasp
BCommand: CWProgram Files (x86)WAtmelWAVR ToolsWAVRDUDEWavrdude.exe
BArguments: -p m128 -c usbasp -P usb -U flash.w:"$(ProjectDir)Debugtt$(TargetName).hex"i

Menu contents:

Add

Title: \USBasp

Command: CHProgram Files (xBE)wAtmel#wAVR Toolsway E]
Arguments: -p m128 -c usbasp -P usb -U flash:w:"$(Project E]
Initial directory: E]
Use Qutput windew [] Brompt for arguments

[ Treat output as Unicode Close on exit

[ OK ] [ Cancel ] [ Apply

<%l 2-1-8> External Tools & 4= &
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2.1.5 Atmel Studio 7.0 ZEHIE M

o Ol B2l “File — New — Project”

Project  Debug

CtrlsShiftsE

cover Atmel Studio

£ 237 Lt "Crl+Shift+N"S F2C}

I3 “Name'ZHo| Z2MEHS ol

2124 Gl "Create

<2 2-1-10> =2 ™ME MM &
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ClHIO|A MEH FO| E2|H "ATmegal28A'E Zt0} L& Z2E|SI7Lt "OK'HES 2ot C|HO|AE

rg
=
Hu 2

Aot

Device Selectiol |

Device Family:

Name 4 (Kbytes)Data Memory (bytes)EEPROM (by ~ Device Info:

ATmegalZgl 3 28192 (o v - ATmegal28A
ATmegalZa4 3 16:
ATmegalZa4p 3 16:
ATmegal284RFR2 16334
ATmegal28A 4096
ATmegal28RFAL 3 16334
ATmegal28RFR2 3 16334
ATmegal6 6 1024
ATmegal62 6 1024
ATmegal6aA 6 1024
ATmegal6aP 6 1024
ATmegal64PA 6 1024
ATmegal65A 6 1024
ATmegal65P 6 1024
ATmegalB5PA 6 1024
ATmegal68 6 1024
ATmegalB68A 6 1024
ATmegal68P 6 1024
ATmeana1ARDA A 1024

N/A
N/A
Family: ATmega

ported Tools

[CR<E>N- Bl /0 S

<12 2-1-11> C|HIO| A MEH %t

— 1

main.c
- mainc
El

W% -

Output

Output

Ready

<J8 2-1-13>=Z2HE J|2 & ZE 4y
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2.1.6 Atmel Studio 7.0 B} LK =273 CkR22C{(USBasp)S 01235101 iNIE= ==

St & ACH O 47 HEQ| “Build — Build Solution"g 22
Sttrel Zap goj otz A8 22 HAXZE =

File  Edit

il

main.c

= mainc

Output

Output

Build succeeded

<12 2-114> 224 YE

St7{L} F7'S =2} RS

= T 1= - 1O

2 E|C}

£2M HIE S A} I HEO | “Tools — USBasp'S Z2|3tCt T2 12 HZ I HAMO=Z &|QiCHH
stctol Znt Fof otz 2t 22 HAX| 7t S ECt

File Edit

il

main.c

> mainc

Output

Output

Ready

Ctrl=Shift+P

Ctrl+K, Ctri+B

<8 2-1-15>ZZ2 0 HZE
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2.2 0}50 = AAIX| ARG}
OIF0| A X|E T2 RACE AHNStD AS0| QEI} Q=X| ZARID 287t QICtH Y= ENK|
SHHO|| Cf £ Of3F me|3t Jiet Eo]ct

2.2.1 0|50 | 2AIX| CIRE2=Q M

C}20| OFF0|l AFO|EO|M AtRSH= 2% HF|0| e o2 LR iCt

ZF=A https://www.arduino.cc/en/Main/Software

Windows Installer

ARDUINO 1.6.7 Windows ziP file for non admin install
The open-source Arduino Software (IDE) makes it easy

to write code and upload it to the board. It runs on Mac OS X 10.7 Lion or newer
Windows, Mac OS5 X, and Linux. The environment is

Wit in lav; as o i d other -

written in Java and based on Processing and othe Linux 32 bits

open-source software. Li .

This software can be used with any Arduino board. INUX 64 bits

Refer to the Getting Started page for Installation

instructions. Release Notes
Source Code
Checksums

<12 2-2-1> O}FE0|. AFX| CHREE

2 o= golNE EQES J|soR MBS SIICL [IR2E = MX| Z2S # oD 4XZ o
C:WProgram Files (x86)#Arduino Of AX|7} =ICt.

s =]E=]
@uv| Ea 2 C|A3 (C) » Program Files (x86) » Arduino » ~ [ 49 ][ Arduino 24 |
R 20|=212)0 =8 v S8 Ud v 271 N EG #H 8 @
W EAR| B i I |
B ce=c {| i f ’ {| i
M HiE 53 dist drivers examples hardware java lib
HoEZ YN i 3
i Y
1 My Skype Received Files LH l“[ l‘ "“ C l, |
" o 1 f )
i Senisink = libraries reference tools tools-build | arduino.exe ardulno |4J
& Google =2t0[= er ini
1. media_cache_v2 1 8 N
N e e
2 Q & B & & 4
i 22 ggax x b - e —
arduino_de arduino_de arduino-bu libusbo.dll msvcp100. msvcrl0o.
bug.exe bug.l4j.ini ilder.exe dil dll
- B0lEEE m B -
Ben | ;h@
q e revisions.tx  uninstall.ex
& AR t e
J 8
, 2074 g5

<2l 2-2-2> OF=0| = AKX

9 <202 222500 Wzt 8A Ol0f Q= ZRIO| 0ROk AH|X| ATIYO|C
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2AKE 2SI

<07 2-2-3>1} 22 2}010| LI2CIB 27K HAx o=

& sketch_jan28a | OF=0| L 167 |EHE"E\
0oy BE ~HK S E2%
00 BEEHR 2]
sketch_jan28a ﬂ

wvoid setup() {
/4 put wour setup code here, fo run once:

i

void oop() {
/4 put wour main code here, to run repeatediy:

i

<&l 2-2-3> OFR0| = A K| AdlSIH

222 0|50 = AFIX] SAMEI MegaCore MX|

M3 B AT O bio] Y — BFME'S S

OtFO0lle AKX &

T

BT 24K § S8¥

Aoy Ctrl+N

7] ctrl=0

2 mE 27| ’

e ’ here; to run once:
G b

=7 Ctrlsw

I Ctrl+S

Ci2 0|Z22Z M. Cirl+Shift+S
ere, to run repeatedly:

HOA E2E Ctrl+Shift+p
o1y Ctrl+P
sEaE ctrl-Comma
B2 Ctrl-Q

<18 224> O} 0l AAX| BHEY 27

X7 22 E[ ALt
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OtF 0|l AFK| 2HHEE
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More info
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Arduino Ethernet
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Arduino Gemma
Atmel STK500 development board
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20 DDRE = @XFF;
38 DDRC = BXFF;
31 DDRD = @XFF;
3 DDRE = @XFF;
DDRF = BXFF;
DDRG = @XFF;
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22 |#in 20| 2242| E3to}7|
S =
24
25 |void setup()

£ 3oz 42 4 2003
; PORTA = @Xee;
PORTE = @Xe;
PORTC = @Xee;
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PORTE = @Xee;
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PORTG = @X6e;
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