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Abstract

Data Logger and Graphic User Interface Development were by using microcontroller AVR
ATMEGA 2560 and Visual Basic 6.0. The instrument can record data from sensor signals which
has voltage between 0 - 5 volt. This data logger can connect to 16 sensors with additional power
supply. In addition, each channel’s recording interval can be set to different periods. The intervals
can be | second fo 24 hour or continuous recording which records 9 times per second will be
recorded in SD-Card or on the microconiroller beard. After the recording session, the data can be
downloaded to the computer and the resull can be display as a graph or saved in form of

Microsoft Excel file
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Byte Start 1 byte 0x7E Ox7E 126
Address Destination 1 byte 0x01 (your define) 0x01-0xFF 0255
Command I byte 0x01 (your define) 0x01-0xFF 0255
Offset 1 byle 0x01 (your define) 0x01-0xFF 0 - 255
Data size 2 bytes | [byte high] [byte low] 0x0000-0xFFFF | 0-65535
Data n bytes [byte 1][byte 2][byte (your define)

3]...[byte n]
CRC 2 bytes | [byte high] [byte 0x0000-0xFFFF | 0 - 65535

low](Calculate Data only)
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(Gufinamyal2 byte)(YY 2
byte][MM 2 byte] B
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interval (31!1“71) { 3byte] interval "0"-"999" | Ascii
" =
confinus | unchecked,
continus record [ 1 byte] Ascii
record "C'=
checked
Channel
Channel No [ 2 byte] "0"-"16" Ascii
No
" =
Check unchecked,
Check Used [1 byte] Ascii
Used "C" =
checked

3.2 m3eanuuuiasan1lsunsy Visual Basic 6.0
Tunsepnuuunazann 11sunsy Visual Basic 6.0 sivesmilu 2 dou fle
1.ﬁauﬁm%’umsﬁammsﬁnmmmqﬂﬂsmmufn’agﬂ
2. dundAmnuadoyn

Tavilnthamandnueassagiln 3.13

[y Data logger | —
/ }
Ll 2.
l ChannelSetlng Dalel'ma
I
| COML:Ready | o -

]
o

1 ] 4 o of =t
517 3.10 15 unthaandnvesginselinudeyaniannainTsunsu Visual Basic 6.0

Vo

ningalii 3.10 annsonTinuswazdvavsdazdmia AR
fuvdai 1 Ao 11 Channel Setting 1¥uanantiid1 Channet Setting
i 2 Ao v Graph 19uananal1n19 Graph
fuvaft 3 e 1)1 DaterTime 19uansnii A DaterTime

o t A oA L W ¥y ..
AHUIN 4 71D ‘IJ}I Comimunication 1Huaaan 1919 Communication




35

) o < d 3
3.2.1 dammsmnuveseilnsaifiuveya
3
aseanuuuLazwan 1suAsy Visual Basic 6.0 IHAUdunoumsinmves
< < o A
Tlsunsunl¥lumsuansnavesdgaiudstl
4 1 ¢ A ar ]
1. ounoweinalFlunsiudedoyn
3 1w A 3 o o
2. feAriuRmaznmivnuglnsel
»
3. sammsianlumsiuiindoys

1 1 = I 1 o 2
tumseenuuuglsimhdnysaeusiimeifenimeguesginsaitiuiindoyauuanly

519 3.11

o

r h
M Communication u

p— - Serial Setling

1 Port |cum .|

or

4 ] & 3 ' r dd {
g1l 3.11 g1lsamhdsdamns femsvesglnsainudoyanisnnenlilsunsy

Visual Basic 6.0

d.' = =) 1 ) 1 9 o 4::’
il'lﬂ‘g“ljﬂ 311 ’ET’IIJTSﬂﬂ'ﬁ‘l]'lﬂ'i'IUEI::L’E]Uﬂﬁli)ﬂllﬂﬂzﬂ'ltmuﬁvlﬂ dU
° v oA ¥ Vo o
PIOHHAN 1 NTOUUDAIY 1‘]5ﬂ11111ﬂ“‘05°ﬂ

o ! U o . 1 4 as o
fmalaf 2 13 Connect 1fmuamsigondeszndia pC duluTninouTnsames

g ate/Time | 23_11

3
-

10/05/2012 22:34:50 jl

[V Use system lime el

F B 8 Send |

A\ ]

2

o

1 ] v 2 ¢ g d
31l 3.12 premhasdamnawesginssiinudeyainiannen lasunsy

&>

Visual Basic 6.0

Vo

[] ¥
231 3.12 aunseedinuswazBeavesAazdmmu ladsll

° v oA ¥ VYo o A
AUHHIN 1 ATBUYDATTHY 1¥imuaTunuaza



36

] ¥
1NZUN 3.12 aunsnetineswazBoaveanaziunu 1daals

o v oA Y ¥ o w A
LU 1 NIDUVDIANY smuuaiuiiuazinm

o ' A T woA a A g o @ a ¢
FUHHIN 2 NBDIRAUADN lﬁﬂﬂm'ﬂﬂﬂ~3ﬂ151ﬁ1’)f}1ﬂ5Qﬂ‘lJl'mﬂuﬂﬂllW’]lfﬂﬂ‘i

dumadi 3 1l Send Wdsdoyanin pe Tsalulnsnen Tnsaned

=

P 1 % 4 2 3 ] o
gt 3.14 mhdeamaesgnsaifudeyaiuozgnin i lunsdintinsh

o’c? e 1 § [ g a 5
guns el hilddamalssmeionnsdsmIdaseinlszmeniv

A790619 Code Y091/3 Send

Private Sub cmdSend Click()
EnableButton (False)
Screen.MousePeinter = vbHourglass
On Error Resume Next

Dim DalaDateTime As String

o ar 5 o [l
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MainForm.StatusBarl.Panels(3). Text = ""

If Not MainForm.MSComm.PortOpen Then

MainForm.MSComm.PortOpen = True
MainForm.MSComm.InputMode =
comlnputModeBinary

MainForm.StatusBarl.Panels(1). Text =

frmCommunication.cbbPortName, Text & ":

Connected”
End If
DataDateTime =
Format$(dtpkDateTime.Value,
"yymmddhhnnss")
MainForm.InitialDataReceive
Call Module.CommPortSendData(&H |,
&H1, &H1, DataDateTime)
Screen.MousePointer = vbDefanlt
EnableBufton (True)

End Sub
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Private Sub cmdSend_Click() FauitedFuiioimanailu cmdsend
On Error Resume Next vl ifedeRanaamatuluvssiy
EnableButton (False) Tiaans flﬂﬂ‘]!llvl,?’iJ
Dim ParameterID As String 1lszmer-anls ParameterID ﬁﬂi%lﬁﬂﬁiﬁﬁﬂﬁi
Dim RecordInterval As String szmma a5 Recordinterval Wﬁiﬂtl‘i’f’md‘ljfi‘l
Dim IsContinueRecord As String A 10N
Dim IsSelect As String lszmrAails D ContinueRecord nﬁ;aﬁl%'mdwh
Dim intRecordInterval As Integer AW NI
Dim Index As Integer Wszaagaunls IsSelect o 19iAR TS IYS




38

@ 4 = )
521987 intRecordnterval Iin l4n11A7
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Uszmadanals Index ol umadnys

MainForm.StatusBarl,Panels(3).Text = ""
If Not MainForm.MSComm.PortOpen Then
MainForm.MSComm,PortOpen = True
MainForm.MSComm.InputMode =
comlnputModeBinary
MainForm.StatusBar].Panels(1). Text =
frmCommunication.cbbPortName. Text & ":
Connected"
End If
ForIndex=0To 15
intRecordInterval =
CInt(txtRecordInterval(Index). Text)
RecordInterval =
Format$(intRecordlnterval, "000")
If (chkContinueRecord{Index). Value =
Checked) Then
IsContinueRecord = "C"
Else
IsContinueRecord = "U"
End If
intRecordInterval = Index + 1
ParameterID =
Format$(intRecordInterval, "00")
If (chkSelect(Index). Value = Checked)
Then
IsSelect = "C"

Else

friimsviyuily Send vxfidonm
": Connected" ﬂﬂﬂg‘uu StatusBar F0IN 1
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134
PINUUNINITATIVFBUAT IsContinueRecord
1 cf r=1
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IsSeiect ="U"
End If
DataSend =
Format$(dipkStartDate Time{Index). Value,
"yymmddhhnnss") _

&
Format$(dipkStopDate Time(Index). Value,
"yymmddhhnnss")

& RecordInterval &
IsContinueRecord & ParameterID & IsSelect

MainForm.InilialDataReceive
Call Module,CommPortSendData(&H1,
&H5, &H1, DataSend)
SaveSetting (Index)
Delay (2)
Next [ndex
EnableBuiton (True)

End Sub
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TFUNN 5 T 5505919 10 LYUAUAITVDY Channell
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TIUIU Ja'ldem seozneh | szoevng

Fa0m | usuil Do @9 nan # ANNANA

meluz | Tuiinld | laalny | aaweaie | useduiita | dwvua | mdeu

wIN V) (V) mﬁ"au(V) Vl‘r;?(cm) (cm) {cm)

1 2,363 2.328 0.035 11 10 |
2 2.368 2.328 0.04 11 10 l
3 2.363 2.328 0.035 Il 10 }
4 2.373 2.328 0.045 10 10 0
5 2.363 2.328 0.035 11 10 1
6 2.368 2.328 0.04 11 10 |
7 2.368 2.328 0.04 11 10 1
8 2.377 2.328 0.049 10 10 0
9 2.363 2.328 0.035 i 10 1
10 2.368 2.328 0.04 1t 10 1
11 2.426 2.328 0.098 10 10 0
12 2.368 2.328 0.04 il 10 !
13 2.368 2.328 0.04 i 10 1
14 2.368 2.328 0.04 11 10 I
15 2.368 2.328 0.04 11 10 1
16 2.363 2.328 0.035 11 i0 |
17 2.368 2.328 0.04 11 10 1
I8 2.368 2328 0.04 11 10 |
19 2.373 2.328 0.045 10 10 0
20 2.373 2.328 0.045 10 10 0
21 2.368 2.328 0.04 11 10 1
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= ' ¥ dy v ) v & W P
MIN 4.2 FI"ITNﬂ']‘\!ﬂﬁsllﬂlluﬁ?’lllﬂﬂ"lﬂﬂﬁﬂﬂﬁﬂﬁ 1‘]fl')ﬂ11Juﬂﬂ‘lJ'ﬂHﬁ 2ZHMN ﬂf’)s‘lnﬁﬂuﬂﬁ
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A 7 U1 TOEN9 10 FYUAINATUDY Channel 2

Ui
us e

$1uu Yaldon Loy

gaam | usadudl pod Ignnan | szoznni

motu2 | uiinld | $laaiad | nosmaia | usedudt | dmua | anwame

U1 (V) (V) wasuv) | 3aldem (cm) 19AB1(om)

1 2.416 2.335 0.081 10 10 0
2 2.377 2.335 0.042 10 10 0
3 2.402 2.335 0.067 10 10 0
4 2.368 2.335 0.033 11 10 1
5 2.373 2335 0.038 10 10 0
6 2.373 2.335 0.038 10 10 0
7 2373 2.335 0.038 10 10 0
8 2.368 2.335 0.033 11 10 1
9 2.382 2335 0.047 10 i0 0
10 2.373 2.335 0.038 10 10 0
11 2.387 2.335 0.052 10 10 0
12 2.363 2.335 0.028 1 10 1
13 2.373 2.335 0.038 10 10 0
14 2421 2.335 0.086 10 10 0
15 2.368 2.335 0.033 11 10 I
16 2.368 2.335 0.033 11 10 I
17 2.368 2.335 0.033 11 10 1
18 2.368 2.335 0.033 11 10 1

Awndu | 2378044 | 2.335 0.043944 | 10.38889 10
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ai 1 9 AU ¥ 9 w &2 9 S
MINN 4.3 A1 NAMDIUIYAN lﬂi‘l’lﬂﬂﬁ‘ﬂﬂﬂﬂ\‘l Clsmm‘uuﬂmjmga 2ZHM marmflums

FUAN 5 IR T20N19 20 1UALINTVDS Channel |

U5 e

S Jaldon syozmef

$ram | ussduft | eew 18vmna | szezma

aeluz | tufin | @laaln | avumana | usedud | fidwua | anweana

wif 18(v) (V) waeuy) | Jaldem) | (om) | mAou(em)

1 1.313 1314 0.001 21 20 1
2 1.318 1.314 0.004 21 20 {
3 1.333 1.314 0.019 21 20 ]
4 1,323 1.314 0.009 2] 20 1
5 1,313 1.314 0.001 21 20 1
6 1.318 1314 0.004 21 20 I
7 1.313 1.314 0.001 21 20 l
8 1.289 1314 0.025 22 20 L
9 {208 1314 0.016 22 20 1
10 1.347 1.314 0.033 21 20 1
{1 1,323 1314 0,009 21 20 1
12 1.313 1.314 0.001 21 20 1
13 1.308 1314 0.006 21 20 i
14 1313 1.314 0.001 21 20 l
15 1313 1314 0.001 21 20 l
16 1.376 1.314 0.062 21 20 1
17 1.313 1314 0.001 21 20 1
18 1.318 1314 0.004 21 20 1
19 1.313 1.314 0.001 21 20 1
20 1.362 1314 0.048 21 20 i
21 1.313 1.314 0.001 21 20 l
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22 1.313 1.314 0.001 21 20 1
23 1.342 1.314 0.028 21 20 1
24 1.347 1.314 0.033 21 20 1
25 1.323 1.314 0.009 21 20 1
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| ' Y An ¥ v 2 Y a
AN 4.4 ?’1'15"Nﬂ’lqlﬂq%ﬂy‘ﬂﬂ"lﬂﬂ'lﬂﬂ'l‘ﬂ’lﬂ'ﬂﬂﬂ 1‘]5L‘]ﬁ1‘1]14?|ﬂ‘1]81.11ﬂ 2 UM mmm‘luma

TURR 7 TN T2EZNN 20 (YUAMATVDI Channel 2

19U usauiiIa oy Maf
$rua | usesudt | 1gvwness | anunan | 1dvad | szezedt | aonmana
moluz | Sufin | $laalml | aedew | weduiita | dwmua o
wi | 1dwv) V) V) 18cm) (cm) (em)
1 1.323 1.326 0.003 21 20 I
2 1.323 1.326 0.003 21 20 I
3 1.323 1,326 0.003 21 20 l
4 1.381 1.326 0.055 20 20 0
5 1.328 1.326 0.002 21 20 !
6 1.298 1.326 0.028 22 20 1
7 1.357 1.326 0.031 21 20 1
8 1.328 1,326 0.002 21 20 l
9 1.376 1.326 0.05 21 20 ]
10 1.323 1.326 0.003 21 20 !
{1 1.308 1.326 0.018 21 20 I
12 1.381 1.326 0.055 20 20 0
13 1.342 1.326 0.016 21 20 1
14 1.308 1.326 0018 21 20 |
15 1.318 1.326 0.008 21 20 1
16 1.401 1.326 0.075 20 20 0
17 1.303 1.326 0.023 21 20 |
8 1.318 1.326 0.008 21 20 1
aundo | 13355 1.326 0.022278 | 20.88889 20
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a;. 1 Y P 9 3 w &£ 9 a7
119N 4.5 ﬂﬁNﬂ'ﬁJE]Qﬂjﬂi‘llﬁﬂllﬂﬁnﬂﬂﬁﬂﬂﬁﬂﬁ 1‘15L’Jﬂ1ﬂuﬂﬂ*llﬂgﬁ 2UM mmaﬂumi

o R

Fufin s 117 usedu Wi 2 v 499 Channell

us AU s e
17U Jaldnn $1mu ia'ldnn
graan | ussdufi | eew | Avuman Panm | ussdud | eea | avmwam
molu2 | TuAnld | #laala | anden mohi2 | Tuiinld | 3lagla | andou
ui V) 1(v) V) U1 (V) d(v) %)
1 2.094 1.995 0.099 14 2.089 1.995 0.094
2 2.08 1.995 0.085 15 2.084 1.995 0.089
3 2,089 1.995 0.094 16 2.089 1.995 0.094
4 2.08 1.995 0.085 17 2.08 1.995 0.085
5 2.084 1.995 0.089 18 2.089 1.995 0.094
0 2,089 1.995 0.094 19 2,089 1.995 0.094
7 2.089 1.995 0.094 20 2.089 1.995 0.094
8 2094 1.995 0.099 21 2.089 1.995 0.094
9 2.089 1.995 0.094 22 2.094 1.995 0.099
10 2.089 1.995 0.094 23 2.084 1.995 0.089
11 2.089 1.995 0.094 24 2.084 1.995 0.089
12 2.089 1.995 0.094 25 2.089 1.995 0.094
13 2.094 1.995 0.099 Aunfo | 208792 | 1995 | 0.09292
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o ] ) dpyw o v & @ a ot
AN 4.6 W151Qﬂ1“]ﬂﬂﬁ]ﬂuﬂﬁﬂtlﬂﬁ]']ﬂﬂflﬁﬂﬂaﬂﬂ iﬁflﬁﬂ'lﬂﬂﬂﬂ‘“ﬂﬂgﬁ 2UM "lf’Nnﬁﬂumi

[T

UUN

A 7917 usanu 19 2 v ve89 Channel2

U usefuiia
s | ussdud | 1dnneea
melu2 | duinla | 3laalnd | anuaaa
W V) V) mRBU(Y)
1 2.104 1.955 0.149
2 2.094 1.955 0.139
3 2.089 1.955 0.134
4 2.094 1.955 0.139
5 2.089 1.955 0.134
6 2,104 1.955 0.149
7 2.084 1.955 0.129
8 2.089 1.955 0.134
9 2.089 1.955 0.134
10 2,089 1.955 0.134
11 2,104 1.955 0.149
12 2.089 1.955 0.134
13 2.089 1.955 0.134
14 2.084 1.955 0.129
15 2.094 1.955 0.139
16 2.104 1.955 0.149
17 2.089 1.955 0.134
18 2,084 1.955 0.129
Aundy | 2002333 | 1955 0.137333
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MIan 4.7 ‘F}'I‘i'|~1ﬂ'|"|lElqsllflialaﬂtlﬂﬂ'lﬂﬂ'liﬂﬂﬂﬂﬁ cl“]fnﬁ’llluﬂﬂ"ﬂﬂga 2 UM ‘]f')ﬂ!.'lﬁ'ﬂuﬂ’l'i

o -

ffuin 5 3119 usedu ¥ 4 v 493 Channel 1

s e 59
11U Jalann SRUTENY Faldnn
$rem1 | usadudi | oed ¥y | useeud pod | AwAAl
maluz | duin | 3laaln | anueee aolu2 | Tuitnld | $laala | awdeu
wi | By | dw | edeuw) i V) 1% V)
1 4,165 4,045 0.12 14 4.165 4,045 0.12
2 4.165 4.045 0.12 15 4.165 4.045 0.12
3 4.169 4.045 0.124 16 4.165 4.045 0.12
4 4.165 4.045 0.12 17 4.16 4.045 0.115
5 4.165 4,045 0.12 18 4,165 4.045 0.12
6 4.174 4.045 0.129 19 4.165 4.045 0.12
7 4.165 4.045 0.12 20 4.16 4.045 0.115
8 4.165 4.045 0.12 21 4.165 4.045 0.12
9 4.169 4,045 0.124 22 4,165 4,045 0.12
t0 4.165 4.045 0.12 23 4.169 4.045 0.124
1l 4.165 4,045 0.12 24 4.169 4.045 0.124
12 4.169 4.045 0.124 25 4,165 4.045 0.12
13 4.169 4.045 0.124 Aunde | 416592 | 4045 | 0.12092
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TN 4.8 ﬁnﬁ1\1?]1‘1]'El\ﬁ]ﬂji'laﬂhlﬂ‘inﬂﬂ'ﬁﬂﬂﬂﬂﬂ 1%L?ﬂ1ﬂu1’|ﬂ‘|.|ﬂ;“!ﬁ 2UIMN ﬂf?ﬁl’)ﬂ11uﬂ1§

Tuiin 7317 nssdu 11 4 v 494 Channel2

21U usefuTa

Fuay | ussuh | 1dvinoed

amoluz | Tudnld | Slaeinil | aweain

IR (V) V) wAou(v)

1 4.189 4.036 0.153
2 4.165 4.036 0.129
3 4.16 4.036 0.124
4 4.165 4.036 0.129
5 4.16 4.036 0.124
6 4.194 4.036 0.158
7 4.165 4.036 0.129
8 4.165 4.036 0.129
9 4.165 4.036 0.129
10 4.155 4.036 0.119
11 4.199 4.036 0.163
12 4.155 4.036 0.119
13 4.155 4.036 0.119
14 4.165 4.036 0.129
15 4.165 4.036 0.129
16 4.199 4.036 0.163
17 4.165 4.036 0.129
18 4.165 4.036 0.129

Aundo | 4.1695 4.036 0.1335
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! b4 ] L
M7 4.9 MIERS LN BBy AUz A wBws U TAnINN s TTuTiniudeLiiog

1%
adat | SuideuTliam | sweausediu (v) aven | Su@ouTman | mvsanssdiu (v)
1 20:08:00 2.075 52 20:08:05 ° 2.08
2 20:08:00 2.075 53 20:08:05 2.075
3 20:08:00 2.075 54 20:08:05 2.075
4 20:08:00 2.075 55 20:08:06 2.075
5 20:08:00 2,075 56 20:08:06 2.075
6 20:08:00 2.075 57 20:08:06 2,075
7 20:08:00 2.08 58 20:08:06 2.075
8 20:08:00 2.075 59 20:08:06 2.08
9 20:08:00 2.075 60 20:08:06 2.075
10 20:08:01 2.075 61 20:08:06 2.075
11 20:08:01 2,075 62 20:08:06 2.075
12 20:08:01 2.075 63 20:08:06 2.075
13 20:08:01 2.075 64 20:08:07 2.075
14 20:08:01 2.075 65 20:08:07 2.075
15 20:08:01 2.075 66 20:08:07 2.075
16 20:08:01 2.075 67 20:08:07 2.075
17 20:08:01 2.075 68 20:08:07 2.075
18 20:08:01 2.075 69 20:08:07 2075
19 20:08:02 2.075 70 20:08:07 2.075
20 20:08:02 2.075 71 20:08:07 2,075
21 20:08:02 2.075 72 20:08:07 2.075
22 20:08:02 2.075 73 20:08:07 2.075
23 20:08:02 2.075 74 20:08:08 2.075
24 20:08:02 2.075 75 20:08:08 2.075
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25 20:08:02 2.075 76 20:08:08 2.075
26 20:08:02 2.075 T7 20:08:08 2.075
27 20:08:02 2.075 78 20:08:08 2.075
28 20:08:02 2.075 79 20:08:08 2.075
29 20:08:03 2.075 g0 20:08:08 2.075
30 20:08:03 2.075 81 20:08:08 2,075
31 20:08:03 2,075 82 20:08:08 2.075
32 20:08:03 2.075 83 20:08:09 2.075
33 20:08:03 2.08 84 20:08:09 2.075
34 20:08:03 2.075 85 20:08:09 2075
35 20:08:03 2.075 86 20:08:09 2.075
36 20:08:03 2.075 87 20:08:09 2.075
37 20:08:03 2.075 83 20:08:09 2.075
38 20.08:04 2,075 89 20:08:09 2.075
39 20:08:04 2.075 90 20:08:09 2.075
40 20:08:04 2.075 91 20:08:09 2.075
41 20:08:04 2.075 92 20:08:10 2.075
42 20:08:04 2.075 93 20:08:10 2.075
43 20:08:04 2.075 94 20:08:10 2.075
44 20:08:04 2.075 95 20:08:10 2.075
45 20:08:04 2.075 926 20:08:10 2.075
46 20:08:04 2,075 97 20:08:10 2.075
47 20:08:05 2075 98 20:08:10 2.075
48 20:08:05 2.08 99 20:08:10 2.075
49 20:08:05 2.08 100 20:08:10 2.075
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SHARP GP2Y0A21YKOF

G P2YOA21 YKO F Distance Measuring Sensor Unit

Measuring distance: 10 to 80 cm
Analog output type

EDescription B Agency approvals/Compliance

. 4 . s 2 i 1 Y Y95/EC
GP2Y0A2IYKOF i5 a distance nieasiring $ensor unit, L. Comphant with RoHS directive 2002195/EC)

composed of an tegrated combinarion of PSD
(position sensitive detector) . IRED (infrared emitling
diode) aud sigual processing circuit,

The vaniety of the reflectivity of the object, the
envirommental temperature and the operating diration
are not influenced easily to the distance detection
because of adopting Lhe triangulation method.

This device ourputs the vollage conesponding to the
detection distance, So this sensor can also be vsed as
a4 PLOXILUITY SeNSOl.

HApplications
L. Touch-Tess switch
Sanitary equipment. Coirol ol illuminarion, ete )
2. Robot cleaner
3. Sensor for energy saving
{ATM, Copiei, Vending mactine)
4. Anmmssment equipment

{Robot. Arcade ganme machine)
EFeatures

1. Dislance measwing mange : 10 to 80 cn
2. Analog onlpur rype

3 Package size 1 295713 13.5

4 Consumnption current : Typ, 30 mA

3. Supply voliage : 4.5 10 5.5V

Nehce The content of data sheet is vibyeci to change without prior patice
In ke absence of confinnation by device specificauen slieers, SHARP Lkes uo respasibility for any defec s thal may exeitr m equpnient usme v SHARP
devices shown i catalops, dab books, ele. Coutice SHARP 1 order fo obtain abe Latest devize specificanen dheets belore usip any SILARY device
| SLeet No B4 ACIIDIEN
Diate Ded il 200
ESHARP Conpesation
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SHARP GP2Y0A21YKOF

RBlock diagram

GND Voo
@ O —
__________________________ -
N eipm :
1| Sigm
I} processingarcan [ Voltage repuiso i
]
E foH—
H Osaillation ciraant i Vo
} L !
H )
1 r
S@ 1| LED dnve circuit Outp carcuit '
L}
O '
Drdawe mwzumg €
BOutline Dimensions Uit - )
(M)\ SupEramgl)
, EiHAE
[ T‘t‘\ = B - 2\‘roaz|,|= ?f
N o ROV : Mt ot .
|
— ) —— B
Leght exney v
\ 103 P vicia o’ Lo cose
‘48 ' 20401 2 /
g, ‘I
“y, | | 1
-ﬁ =_/,—7,ﬁ# —
i [ 1 (_ = {,‘rl— Vf o 4
AN AT LIT A s
3 " 2
& 4 ‘fi,/ =
TRy,
g |
1435
| 3 s 161
I | 1
‘e 1 =
F b
Il N
Matenals
™ {oemt e Comaxlor ; l.erl%u\si}ilc aud resin
1S.TTRADING COMPANYLTD, (Viuble light cut-ofl restn)
51B- Cats :Carbonic ABS
SIB-PH )
(Conductive resm)
PWB :Paper phenel

Note 1. The dumensions marked * are deseribed the dinensions of lens canter position.
Nole 2, Unspecified folerances shall be + 0.3 mum.
Nofe 3 The dimensions i parenthesis ate shown for reference.

Product mass @ Approx. 3.6y

Sheet No F4-AGONIEN
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HAbsolute Maximum Ratings

{T=25C Vee=3V)

Parameter Symbol Rating Unit
Suppiy voltage Vee D310 +7 v
Outpul terminal vollage Vo 0310V303 | ¥
Operating teuperanire Top -10 to +60 C
Storage temperatue Tia -10to +70 C
BElectro-optical Characteristics (T=25C. Vee=5V)
Parameter Symbol Conditions MIN, | TYP | MAN. | Unn
Average supply curent lec L=80cm (Note 1) — 30 A0 mi
Distance measuring AL (Note 1) 10 — 50 <l
Quipul vollage Vo L=80cm {(Note 1) 0.25 0.4 {155 v
OQuiput veltage differential AVg O&T&:ﬁ:ﬂ?ﬂgg:ﬁﬁgt613“ 1.65 1.9 215 v

* 1. . Distance to reflective object

Note 1 : Using reflective object : White paper (Made by Kodak Co.. Ltd. groy cards R-27

BMRecommended operating conditions

Payameter Symbol

Rating Unit

Supply voltage Ve

4510358 Vv

“white tace. rellectance: 90%0)

Sheet No [L-AIRIEN
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Fig. I Timing chart

Veo{Power supply)

Distance measuring operating

Vo(Ouiput)

GP2Y0A21YKOF

38, 3mY . 6ims

S

First measurenent

Second
leasurement

nth
neasienen
7/

J

\

\

\

Unstable outpnt

nih
outptut

fd
First output X Second output X Sﬁ

MAX S.0ms

Sheet No  E1-ALO20IEN
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Fig. 2 Example of distance measuring characteristles(ountput)

Ourput voltage (V)

Ourtput voltage (V)

35

L3¥]

1.5

0.5

RN

0.5

A

Winte paper (Refleclance ratio $0%%)

Gray paper (Reflectanca ralio 18%)

Y

.\\\\‘
10 20 0 40 50 o0 0 S0
Distance to reflective object Licm)
Ku p L)
Y P

—2

v
3%am
T, Aem
// While paper (Reflactance ralio 50%)
Hea | ool Gray paper (Reflectance ralip 1625}
0.05 0.l 0145

Inverse munber of distance {1/cm)

0.2

Sheed No : E4-ADD2OLEN
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SHARP GP2Y0A21YKOF

HENotes

® Advice for the optics
* The lens of this device needs to be kept clean. There are cases that dust, water or 0il and so on dereriorate
the charactenistics of this device. Please consider n actual application.
* Please don’t do washing. Washing may deterionate the characteristics of aprical sysiem and <o on,
Please confitm resistance to chemicals under the acrual usage since this produet hias nat been designed agamst washing.

® Advice for the characteristics

* In case that an optical Iilter is set in front of the entirter and detector postion, the optical filter which has the tmost
efticient ransmittance at the emitting waveleng(h range of LED for this produgt (4 = $70 + 70nm?. shall be
recommended to use. Both faces of the filter shoutd be mirmor polishing. Also. as there are cases that the charactedistics
may no! be satisfied according to e distance berween the protection cover and this product or the thickness of tiie
protection cover, please use this product after confiming the operation sufficiently in actual application.

* In case tleat there is an object near (o emilter stde of the sensor between sensor and a detecling object. please use this
device after confinning sufficiently that the characteristics of this sensor do not change by the object.

* When the detector is exposed to the direct light from the sun, nuigsten lanip and so on. there are cases thal it can jol
measune he distance exactly. Please consider the design that the detector is nat exposed to the direct light from such
light source.

* Distance 10 a mirrer refector can not be sometimes weasured exacily.

It cave of changing the mounting angle of dus product. it may measiie the distaice exacily.

* In case thai reflective object has boundary Tine whiclt malerial er color ete. are excessively different. in ordes 1
decrease deviation of weasunng distance. it shall be secommended 10 set the sensor tkat the direction of bounday line
and the line between emitter cenler and detector center are in parallel

{Ticorrect) (Conect)

Dl ~DeH]

* In order to decrease deviation of measurng distance by moving direction of the veflective object. it shall be
reconumended to set the sensor that the moving direction of the object and the line between emitter center and
detector center are verical.

(Incomect) (Correct)
@ \
I (Moving direciion) (Moving direction)

@ Advice for the power supply
* 1 order to stabilize power supply line. we recommend to insent a by-pass capacitor of 100F or more
between Vee and GND near this product.

® Notes on handling

* There afe some possibilities that the internal componeats in the sensor may be exposed to the excessive mechanical
siress. Please be careful not to cause any excessive pressine on the sensor package and also on the PCB while
assembling this product.

Shest No E4-A0O201EN
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SHARP GP2Y0A21YKOF

®Presence of ODC ete,
This product shall not contain the following materials.
Aund they are not used in the production process for this product.
Regulation substances : CFCs, Halon, Catbon tetrachloride, 1.1.1-Trichloroethans (Methylchloroform)

Specific brominated flame retardams stich as the PBB and PBDE are not used in his product at all.
This product shall pot contain the following materials bamed in the RoHS Directive (2002/95/EC).

* Lead. Mercury. Cadmiwn. Hexavatent clirowiwn, Polybrominated biphenyls (PBB).
Polybrominated dipheny] ethers (PBDE).

Slest No . E3-AGOOEN
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B Package specification

Package composition

(Fig.1)

Packaging imethod

Pad
7 (2 sheeersicase: tap and bettom)

Tray put products

(10-uay-case)

Product

~Pad

(10 sheeetsease)
(Fig.2)

~__ Packing case

~Craft tpe

e

(Fig.3) Maodel No.

~Quantily
Date

LPu products of 100pes. i ray. packing meihod is showed in the above Gg (Fig. 1)
2 Put them(t0-1ray) in the packing box. Put pads on their top and botane.
And put pads on each tays(Total 10 sheers) (Fig.2).

1.Seal the packing box with craft tape,

Print the model No. quantity.inspection date {1000 pes / packing box WFig. 3).

Sheel Noo E4-A0DIIIEN
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Himportant Notices

- The circnil application examples in this publication are
provided to explain represemtative applications of
SHARP devices and are not intended to gusratee any circnil
design or license any itellectunl properly nights. SHARP
takes no responsibililty for any problems related to any
mtellecinal property sight of a third party resulting from the use
of SHARP's devices.

- Contact SHARP in order to obtain the latest device specifi-
cation sheets before uwsing any SHARP device. SHARP
reserves the right 1o make changes in the specitications.,
characieristics. dara. materials, stncture, and other
contents described herein at any time withouwt notice in
order to improve design or ieliabilily. Manufaciuring
locations are also subject to change without nolice.

- Observe the following points when using any devices in this
publication. SHARP fakes no responsibility for damage
caused by 1mproper use of the devices which does nat mieet the
condihions and absolute nraximum ratings to be used specified
in the relevant specificalion sheet nor meet the tollowing condi-
tons:
(1) The devices in this publication are designed for use in
general elecironic equapment desians such as;

--- Personal computers

--- Oltice autenation equipnieut

--- Telecommunication equipment [tenninal]

--- Test and measupe ment equipment

--- Industrial control

- Audio visnal equipment

«== Consmner electronics
(i1} Measures such as fail-sale funcrion and vedundant design
should be taken to ensure reliability and safety when SHARP
devices are used for or in connection

witli equipment that requires higher reliability snclyas:
--- Transponation control and safely equipment (i.e..
atrcrall. ains. amomobiles, elg.)
-« Trallic signals
--- Gas leakage sensor breakers
--= Alamn equipment
-« Varions salety deviges, ele
(1ik) SHARP devices shall not be used for o in
conuectton with equipment it 1equizes an extiemely hizh
level of reliability and safety such as:
--- Space applications
--- Telecommunication equipment [fnuk lines)
=== Nuclear power control equipient
- Medical and ether lile support equipment (¢.g..
scuba).

<10 the SHARP devices listed in this publication fall
within ihe scope of snategic products described i the
Foyelen Exchonge and Foreign Tiade Law of Japan. it is
necessary 1o alain approval o export such SHARP devices

This publication 1% the propeietay product of SHARP and
1s copyriglited, with all nghts reserved. Under the copy-
right laws. no pait of this publication may be repio-
duced o1 transmitied in auy form or by any means,
electronic or mechanical. for any purpose. in whole o1 in
part, without (e express willten penission of SHARP.
Express wiitten permissien 1s also requited belore any use
af this publication may be made by a thind paty

< Comtact and consult wath a SHARP representative if there
are any guestions about the comtents of (s publication.

Shest Noo E4-AGO20IEN
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Allemalinuueinlalasraulnsainaiju ET-BASE MEGA1280/2560 E'ﬂ'

ET-BASE MEGA1280/2560

TulrsmonTnsasadamzns AVR 183 ATMEL iflululrsronbnsaina finassyaniadaldiy
arnibouetasnnaagangldeuiall fanae ATMEL e AlAT sl Fungs Famnda
AT IUANT0THY MCU lﬁlﬂﬁﬂuaumm'mﬁﬂqfl'iﬂ'i"i'm‘l‘l.mvlmmxﬁi'm'] TN 1suRARTH MCU aanin
Funbefhd snnuinuaipe§ e WEdewannsnian Mou lihlzgndldenddmmnsa
furndldituasgsaonnnioi

ATMEGA fitflu MCU mrziya AVR filay milmisuuasifinaoua i ingeluss duduqang
MCU 8 ilm 4lu ATMEGA1280/2560 tadiilu MCU mszija AVR MEGA flilzz1u Peripheral HO
pnarprouaulinmalu MCU snsnsmaanwens amnsoh lunsu s suses Peripheral O
W disiseajldwainvag Ailddslasssaon lunnhildsanidasius oo e dlaedg
Famaianllsunsmesvedaiannsadaniipluulun e iaunsudon il e
iyl AVR MEGA Wiialyl snsira smsnzas

Inti s Fravssuefaldsenuunimrmassonlunmirun Tz uas dergndldam
&laggzaan Tnuiinedadun s RS232 war Micro-SD Card Lﬂufqﬂnitﬁﬁuj'mn'mhmﬂfﬁ dan
GPIO Araszaanuuily IDE Connector WiHa i mazaanlunndonseasnildam
oo dAngem st isunsatétanstilsunsue v Booticader Wie ISP Programmer ¥ia
JTAG Interface & mAiTilsunsiuas Debug N wlddndan

ETT CO..LTD -1- WWW.ETT.CO.TH
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AuAIIfIBI MCU ATMEGA1280/2560

® 128KB(ATMEGA1280,256K(ATMEGA2560) Flash / 8KB SRAM / 4KB EEPROM
e i uiusIsL 2.7V-5.5V (Run 16MHz #i 4.5V-5.5V, Run 8MHz i 2.7-5.5V)
& ilu997 internal RC Cleck 8MHz sriel

* ] 12 <as 168it PWM

e 14424 USART

® i} 16 0+ 10Bit ADC(15KSPS)

¢ 186 Bil GPIO

® 312199 88il Timer/Counter

® | 4 4u4 16Bit Timer/Counter

¢ i Real Time Counter

® 34 4n3 8Bit PWM

e filgeal2C

® il1915PI

o diz=uy JTAG(IEEE 1149.1 Compliant) <i~wsu Program e Debug

o i ISP {In System Programimning) <3y Program

ETT CO.LTD -2 WWWETT.CO.TH
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Aflemsldruuainlulasraulnsaiaaiiu ET-BASE MEGA1260/2560 E'H’Tl'

ANANITRIDIUDSA ET-BASE MEGA1280/2560

¢ 14 MCU msti)a MEGA AVR Lwad ATMEGA1280/2560 5181 ATMEL

® i{utiyeiny i Flash 128KB(ATMEGA 1280, 256K (ATME GA2560), BKB Boot loader, Static

RAM BKB ui: EEPROM 4KB

¢ 14 Crystal 16.00 MHz

® il1947 Real Time Counter vi¥o11 XTAL d1 32.768KHz

¢ sasiunishibunsueuy in-System Programming oy ISP

wd
LN TURET T

Haatdo iU AVR-JTAG 1116 10 Pin tiak 0 Debug Wi Real Time 16

® Power Supply Viusaiuleiily +5vDC wioumaay Regutate +3V33A nawluniese wia

Jumper idanszunenseo iy 3.3v vie sv ldesdoan s

* flaaaTnuden I uanRuIT Y SD Card(Micro SD) FloMFauL SPLA I 1

1 - s !I‘ b a .
¢ Hlasasdeany RS232 Innlddneauuy 4-PIN 118550 ETT 411401 2 164

L o a
® {499y LED uemadn o naied Output(PGS) 41491 1 § 1]

® 1183 Bit GPIO Hasr dwiudsryndldaudtag 19u AD, 12C, SPI, USART wax input /

Output

wuwE Tnsiindnassaewnatuuedaliuds S 8 Wdudyyn o

PB[0..3] & U micro SD Card, PDI2..3] 4z PE[0.. 1} dmi L RS232 widiyey witia 8 1

(?1-1ﬁn.-wmdﬂl|‘1‘.:'|.‘n'duﬂ'*ﬂdutuy'uwan'n'il"j'i'lﬂi'm'a 10PIN IDE weaninsmaa Lew b

AL LWL TOPIN IDE 31t 10 16 Haaid

Header 10Pin IDE (PA[0..7]) & W¥u GPIO

Header 10Pin IDE (PB[0..7]) & 1miu GPIOwaz PB[O..3] anlddwiu sPI Tunia
oy micro SO Card

Header 10Pin IDE (PC[0..7]) #113u GPIO

Header 10Pin IDE (PD{0..7)) 4'm5u GPIO(PD(2..3] ynldd 5L USARTO)
Reader 10Pin IDE (PE[0..7]) d'wiu GPIO(PE[0..1] ynliid iy USART1)
Header 10Pin IDE (PF(0..7]) 43y GPIO(PH 4. 7hiEd wiu JTAG)
Header 10Pin IDE (PH[0..7]} $m7L GPIO

Header 10Pin IDE (PJ[0..7]) &30 GPIO

Header 10Pin IDE (PK[0..7]) 4150 GPIO

Header 10Pin IDE (PL[0..7]) 4'w5U GPIO

Header 1x5Pin (PG[0..2]) & 1#iu GPIO

ETT CO.LTD
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Allamadldruuainlulasrauinsaiaeiju ET-BASE MEGA1280/2560 ETT

TR598519UD5n ET-BASE MEGA1280/2560

gUuans TAseai19reIuasin ET-BASE MEGA1280/2560

winLaY 1.2 A9 a5 USARTORS232) LWas USART1(RS232) d miilfem

WiNELRT 3.4 A Tandaunifambnmaginen SD Card i Micro-SD uae LED @
wanmaT 5,6 An Tarsumi s oliiidnsasraaefl 14N +5vDC uns LED Power
WHELAT 7 AR Jumper ATMAE 8N T AUTIF U I MCU 53Wina 3.3V win 5V
wHeat 8,9,10,11 A %’JFiﬁ GPIO(PA[0..71) (PK[0..7]).(PF[0..7]) uaz GPIO(PE[0..7])
WINELRT 12 B T4 AVR-JTAG 143t Debug uuy Real Time

wiBiAY 13 A Tasi AVRISP & w3l Download ftlsunsy

WHIEaT 14,15 Aa LED %’]Fiﬂ GPIO(PH[O..7]) uas GPIO(PBIO0..7])

VHNELAT 16 AB SW RESET

WHELAT 17,18,19,20 Ap "%’Jﬁ'l’] GPIO(PL[0..7)), (PC[0..7]).(PD[0..7]) utz: GPIO(PJ[0..7])
VHIBLAT 21,22 AB arie GPIO(PGI0..2]) sz LED 1¥nadsv Logic Output 183 PGS
WHNELRT 23 AR MCU 1uaf ATMEGA1280 win ATMEGA2560 {100Pin TQFP)

WHItAT 24 AB Crystal A1 16.00 MHz dwiulfilug nusiszuuld MCU

WINELAY 25 AB Crystal i1 32.768KHz dmiLguaa W RTC malusy MCU

ETT CO.LTD -4- WWW.ETT.CO.TH
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Aiamslinuuainlilasreuiniaiandiu ET-BASE MEGA1280/2560 E'ﬂ'

N7l U99959U LED WAASEA

LED udmnaoeiunds 4smeaiasuuutunsiug (Source Current) Wianugonisdn “i” uas
ugaiiendantadn 0”7 Tagmugunisinramedgyiw PGS Tnaawslugouiiaslddwiu
NARBUNITNINEES Output 9 INTIdIYI 1 PGS

AR
1K

P& >—AAAN

PGS

‘I‘ L 1 LT ) L '] Q L3 -J 1] 4
Tnendiesiasnislend e aimusWPG[5] fwminviilu GPIO Output Port Weriauudoda

i AAN Logic WiNL PG[S5) ' msadn s Awast

#define PORT LED PORTG // Port Drive LED = PG
#define DIR LED DDRG // Port Direction
#$define LED 5 // Pin Drive LED = PG5

int main{void}

{

DIR LED |= (1l<<LED); /f Pin Drive LED = Out

éORT LED &= ~({1<<LED): // Pin LED = 0 (OFF LED)
] l;’ORT LED |= ({1<<LED); // Pin LED = 1(ON LED)

lZ"ORT_LED 4= {1<<LED); // Pin LED = Toggle

A2t NMIAIMUARINITIEI PG5 11U Output LED

ETT CO.LTD -5 WWW.ETT.CO.TH
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giandldsnuainlulasasuinsaianisu ET-BASE MEGA1280/2560 ETT

N9 49U AVR-JTAG

o - U | e o
AVR-JTAG 4xiihi Connector WUl IDE 10 Pin - wiu 4 wiudnudaiuAres Tlsunsy uaz

oy 2 T -
Debug ntmantinmsg i AVR-JTAG Fasaeiumslda nisaniu MCU wief ATMEGA 128072560

vt AVR DRAGON W31 AVR JTAGICE mkll vl il Tasiinsdnasqsussdiyyma iy

AVR-JTAG AnainAsg urey ATMEL 1isail

DD VDD
+T . TCK D |:| GND
s> d e o &[] []]+voo
——0) 1; g O—W ™S I:I I:I RESH
I L 47 8 o— woo 1 [ ] [ Ine
s 10 o— I:l I:I
TG 0! GND
= AVR-JTAG
ETT CO.LTD 6 WWW.ETT.CO.TH
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n5tgeu ISP Program

ISP a21fhu Connector w1 IDE 6 Pin & wiu dwidanseiueios Tsunsunouanild
WIRTE M AVR ISP Farsafinslia gy MCU winf ATMEGA1280/2560 191 AVRISP mKkil e

i 1y ET-AVRISP mkil Tnniinisdaosasiasdiymimnun AVR ISP A100As§IuTe3

| 1
ATMEL 3@l
® PB1=SCK
® PR?2=MOSI
® PB3=MISO
+E[2D
MiSO D D VDD i J b |
sck [ [] | mosi a3 4p
aest [ L] 1] ovo q 5 6 fo—
AVRISP-6PIN 1

ISP =

99
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giam3ldruuadnlulasanulnsainadiu ET-BASE MEGA1280/2560 ETT

WA RS232

hudtyty s RS232 Fatimmdasuikaasedudiyy s MAX3232 Fonforuds Taeildnou 2
o N 4 5 4 . ar .
199 aniiuAs USARTO uaz USARTY Tntinis 2 dasamsnlfidansefudn e RS232 Hafura
Faynls

USARTO USART1
‘IZIEIEI] ‘IZIEII
S8R ¢ P8R G

® USARTO 19w idtyy1iuann PEO(RXD) uas: PE1(TXD)

® USART1 M91dtyiy s n PD2(RXD) ugs PD3(TXD)

(8997201 Hardware USART 189 ATMEGA 128012560 ¥ua il USART Wldamanila
4 7 An PEOPET Waz PD2,PD3 uas PHOPHT usz PJOPJ1 Tnnlunsilvesuedn ET-BASE
MEGA1280/2560 4349/994% USART $931119445 Line Driver 184 RS5232 110491 2 taq A
PEO,PE1 uax PD2,PD3 R334

DD D

Jnre 4npg

o v
(=]
m £
m
TEED D @ @D
IH = oy
RIO ruf—h
170 Tl T -
FIERDL > —{ ®0 Rl 3
I ™
(DT P I MAD? “
TSR
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ETT

finclude <avr/io.h>

#include <atdio.h>

tdefine F_CPU 16000000UL //16.0 MHz
#define BAUD 9600 /79600 BPS
fdefine MYUBRR F CPU/16/BAUD-1

void init serial (unsigned int ubrr); //Initil UART
int my putchar (char ¢, FILE *stream);

int my getchar (FILE *atream);

/* Retarget STDIQ(putchar,getchar of printf) to My Function */

FILE uart_ str = FDEV_SETUP STREARM(my putchar, my_getchar, _FDEV_SETUP_RW);

int main{void)

{

init_serial (MYUBRR}; //Initilial UARTO = 9&00,N,8,1

stdout = stdin = &uart str;

printf {"Hello World\n\r"};
while (1)
{
putchar (getchar{)); //Bcho Receive Char
}
}

/iiiiil*tiiii*ii*l

/* Initial UART */
/itti}tiiiiiiiiti/

void init serial (unsigned int ubrr)

{

UBRROH = (unsigned char) {ubrr>>8); //5et baud rate
UBRROL = (unsigned char)ubrr;

UCSR0B = (l<<RXENO) | (1<<TXEND) ; //Enable R¥X and TX
UCSROC = (1<<USBS0) | (3<<UCSZ00}; //Bdata, 2stop bit

/iiitiliiiiiifitiilliiiiiiii*i/

/* Write 1 Character To UART */
/ii*fiififil*i**f*iiii*fﬁi**ii/

int my putchar{char c, FILE *stream)

{
while (! (UCSROA & (1<<UDREOQ})); // Wait TED Buffer Empty
UDRO = c;
return Q;

}

/iiiiii&*iii&iittiililiittifil/

/* Get 1 Character From UART */
/iiiitiil}ii*iiii*ii*i**iiiiii/

int my getchar(FILE *stream)
{

while (! {(UCSROA & (1<<RXC0O))); // Wait RXD Receive Data Ready
return (UDRO); // Get Receice Data & Return

}

A9BE1N171997U USARTO Sudatays
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. y o, : " .
4w Cable Wazldlunaieuss RS232 s:1919 Comport 19atATaIRauRaLAa] PC 1EY

futass USARTO uive USARTY 8418 ET-BASE MEGA1280/2560 1 flusaii

1 @
é\ 5 DX
ol 2 RO
o 7_KIS
ol 3 T
8§ CIS :
S RO ,
o 9 R O ] ;
G 5 GND G )
DE(FRVALE) ETRD
. RS232-PC
AL
14
. ol 2 T
15
g 3 RYD
16
- ol 4 RIS
17
\ ol 5 CB
I8
516 o= RO
19 ™ | ;
© ol 7 _GD GO &
o 20 DIR
g ELR2Y
T
] o-_-__g
T
Otz
o] 10
3
° 11
T
oO—J—<
ol I
25
OE 3
DES(FRMALE)
R32-IC —
g\ uamy4s5a18 Cable dmiu RS232
ETT CO.LTD -10- WWW.ETT.CO.TH
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]

dflamslfinuainlulnsrauinsaiaaiiu ET-BASE MEGA1280/2560 ETT

NTANUILAINAT SD Card Wil Micro-SD

uuda ET-BASE MEGA1280/2560 sasiurnaisussiunifamisnansdn SD Card uuy
Micro-SD Taeldnaideaseunn SPI Tanldendiyy i PRIO.3} Wunsdsnsenumia Salums
Ansadasnu nfaiu amagaldzunsa Pin 11O 184 PB[0..3) Winaululuues SPI Taasaarinuue

m‘hﬁummd’tum’uu PB(0..3] 189 MCU ({luasii

AL
+13 +N3 +N3
Q [
g i :
. : @ Sz .
CDE -
3} @D 4
¥ v )
1 [tre]
Lt ?
=B b
3 QD 4
RS
1 ey
my 3
¢ THER >
! | ap 1 |
. NOEIDS o MURO D3
= ! fun
ADD 4 oo
) viD
Vi aR
3 VB
) a0 [<éj B 9909
CoDHO > AN o2 o 8845
Ev ) P~ TE
] e 9
:Tz [+] s
#define DDR SPI DDRB
#define SD €5 DDBO
f#define SD SCK DDB1
f§define SD MOSI DDB2
// Set as master, clock and chip select output
DDR_SPI |= (1<<SD_MOSI)| (1<<SD_SCK) | (1<<sp C8); //MOSI,SCK,C5 = Out
SPCR = {(1<<SPE) | {1<<MSTR) ; //8PI, Master
// SPI = Low Speed(Max. 400 kBit used in Card Initialization)
// SPI2X:8SPR1:SPRO = 0:1:1 (SCK = Fosc/128)
// SCK = Fosc [/ 128
/7 = 1éMHz / 128
/7 = 126KHz
SPSR &= ~(1 << SPIZ2X); /! SPIZX =0
SPCR |= ({1 << SPR1) | (1 << SPRO)}}; // SPR1:SPRO = 1:1

A28t nsivuaAl Pin dwiulda SD Card
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ailamsldnuuainlulasasulvsairadiu ET-BASE MEGA1280/2560 ET'I'

n7ldnidAntaeAINS1tY Sockel

v Socket AWFURARIIAaaAIA weaada ET.BASE MEGA1280/2560 1 4%
1% Socket Wit nAwuUld M RTINF ML WABfuiEum SaeainsAndilete taeile
ginanrsasldwiensanfamisaarndmssismiinailadrseu Socket asn@emisu A
aunsoldvenean famiotaudld Tammmila vie Ta tdhasey Socket axlimisnadant
mrndvdesan Jsbudeudirsmndiinuasdhinsdeniednd wAt @ uenndrumanas

J ] £ -
dunsd@emied ordiasnuRsg

Eem a0

N\ ﬁ!mlm I]L”
Y

il
JURTH

3. lanvfamineasmdln Socket 4. THATBULASIALAE MBI BR BA

o wr & [-4 1 [
WAAIAIALTUARUNITIANITAMUIBAIINSD
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gRamsldnuueinlalasraulnsaiandfu ET-BASE MEGA1280/2560 ETT

& ] 1
2@ Port /O pine quasLasn

|3 L0 -
d1m5utase Port VO 189 MCU 1oavedm ET-BASE MEGA1280/2560 Yy 4X4ALTH08 N1

sel¥fadoraunn IDE 10 Pin 410 10 geres 8iis A wiulidldidendssantlfsmnusens

TasgUuuunirdmFuadiyy wrssnsaznefs azdoesddudumisin 10 (milaui Tawll

L
MuatiBunra iy uusasgaaail

BITD

BIT2
BIT4

BIT6

a0o0aanO
Lo00

GPI10[0..7]

BIT1
BIT3
BIT6
BIT7
GND

ETT CO.LTD -13-
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giianslsuueinlalasroulnsaaesiu ET-BASE MEGA1280/2560 E'H’

b - g N
* 9@n IDE 10 Pinasd PA[0..7] 6o Porl PA 199 ATMEGA1280/25660 “aviantina e 8
im Faluuadn ET-BASE MEGA1280/2560 watiudiygtuia 8 i azdanaidanialdsning

Phiihldasrandldaaldwosamanada s Toiinedaioadipw alidas

o] [ T | en
e LT | oo

PAd |:| D PAS
PAS I:I [:' PAT
+VDD |:| D GND

o i IDE 10 Pin w89 PBIO.7] Tna Port PB 90 ATMEGA1280/2560 i i 8
{61 Aalusunda ET-BASE MEGA1280/2560 11y 4 i iaiio o PB[1..3] Ldsiada AVRISP
ws2 PBL0..3) ﬁ’a:‘.gr1L;Elfa3;m"c]L‘f;"mﬁ'u")cr'wum Socket Micro SD-Card (28 €013 PB[4... 7] 45
ganaanys ddeudw Il lddadysgnd s mldvoammne mda an Aathiins
PBL1..3] ustnsulnwuanly vtadoan sTilsens e AVRISP Ay daag d gy i
ihdassmnadnsubnauand e iviusiuar g msuldsunsing AVRISP 1 Tay

PB[0..7] iinigdwiEnadiy nulidan

peo | [L] [] |ees

pez [ ] [] |Pes mso | [] []| +voo

pes @] [] ] res sk fC1 [ wosi

pes | [] | e < ress [[] []] om0
+YDD D D GND ISP

IR PB1..PB3 4datiuniy ISP Function Kt Saundiynrios PB1.PB3 ey f
' 1 i 1
qugidenralldaionn AVRISP waz Micro SD-Card sag Touwndopwnn PB1... PB3 i mili

(i1 AVRISP aziimiivifals

+\DD
® PB1=3CK PEMD 1 3 1o
PBLSCK 3 4 fo—————< PR*MCHI »
¢ PB2 = MOSI { RBSE 5 6 [
o PB3 - MISO AVRISP-6PIN
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Anamsliauusinlalasaaiiniaaeiju ET-BASE MEGA1280/2560 ETHT

Ll

® inda IDE 10 Pin wea PC[0..7] Ta8 Port PC 999 ATMEGA1280/2560 < i ywilnd it 8

iim F4lutafn ET-BASE MEGA1280/2560 vatviudiyn iy 8 1du azelanadgsnldandig
b

Whiglhih W dedszgndlis wldwanamomdaanns Waiinsdmveaduynndidail

PC4 D D PCS
PC6 D D PC?
+VDD D D GND

e 4% IDE 10 Pin wad PD[0..7] Tt Port PD 449 ATMEGA1280/2560 <2 Hiiauneri ks 8
i1 34luunde ET-BASE MEGA1280/2560 1y asiinisiianda PD2..PD3 Tudrirss
USART1 éiug stoudiyuy i PDO...PD1 wes PDJ4. 7] wsdansbavrdsingdnahna il

)
Wolszgnaldeldieamuaamsaams madinasdnGuadounlisg

PDO D D PD1
oz R[] []|Poz
PD4 D D PD5
ros L] []|ror
~oo | [ [] | ero

PDI|0..7)

® 60 IDE 10 Pin ws4 PE[0.7] Tnt Port PE 163 ATMEGA1280/2560 4z iliausad g 8
i Saluindn ET-BASE MEGA1280/2560 1 azinaatdauda PEO., PE1 Tidasasy
USARTO#4E g PE(2...7] szrianasass taasy wl g lnin leie s ansliamlde 1

s o -4 PR . e ot
AFIHERINIT 1(’\'&3”1']‘a"%ML‘J'H~']E%Lytg'll]ﬂu(ﬂﬂ“

reo | [] [ | ee
ez pl ] [ | Pes
|2 Q|

DD D D GND

PE(0..7)
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Aflamsldaruainlilasrsulnsaireiqu ET-BASE MEGA1280/2560 E'“"]r

e <sia IDE 10 Pin 184 PF[0..7] Ttib Port PF w14 ATMEGA 1280/2560 Aziliaad L 8
fiet §aluuado ET-BASE MEGA1280/2560 1t qeilnnidnde PF[4..7] 'l'iJﬁ'-v:‘J"Jm'uﬁ".'n-}u
AVR-JTAG mag dou PF[0...3) sxdeastaszdsandaliln i dadszgnd T a i
RHE e 290 e ans 1 PF[4..7] finalildy Disable Fuse Bit wad JTAGEN e4ni

] ¥ R -li.
whutiaueaeneiaallawnsiva ISP Port Taw PF0..7) dinsdariaad iy lhadail

PFD D D PF1 PF4TCK I:I D GND
PF2 D l:l PF3 PFG/TDO D D +VOD
PF4 D D PF5 PFSITMS D D RES#
PFB D D PF7 < +VDD D D NC
+VDD D D GHND PF7(TDI D D GHD

PFI0..7) AVR-JTAG

“UWIDOAR PFA. PF 42 T01iLITU JTAG Function ¢t 59 idipayios PR4.PF7 vuausias
N L = ‘. 2 . A L ) s . Ay ' ).
ynidenralddriasie AVR-JTAG faw 3831  areia AVR-ITAG Vidow axlals mnanTieny

gy i PR PFT T lned o s PRA.L L PF7 wiavinnriiliu JTAG «siimriniisai

0O PF1 —~ TCKJTAG jloy 4D

O PFb = TMS JTAG ¢ mimgS>—— b D—J
——n SR S—

- . % PRITAMS ——O > REw

O PF6 = TDO JTAG = ¥ LT f >
& 10—

O PF7 = TDIJTAG AVEITAG

¢ <ioia IDE 10 Pin ung PH[O..7]) Tay Port PH 994 ATMEGA 128072560 4331 awisa i &
Lier dal1weds ET-BASE MEGA1280/2560 tnatindiyty i 8 1y aziapsasstduudiia

Wil Weedssandldanitswmmnendaanig Taasinsdagoaduumlisag

PHD D D PH1
PH2 D D PH3
o ID 7 | s
PHE D D PHT
1WDD D D GND

PHID..7}
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Afemslfnuuainlilasrauiniaianiiu ET-BASE MEGA1280/2560 E'H'

* J9@n IDE 10 Pin 189 PHO..7) Tt Port PJ 199 ATMEGA1280/2560 4= HAWIINA 111 8
T s luundo ET-BASE MEGAT280/2560 taariudiyiyiuia 8 1 Az dansdass Uwand

w0 . - . (0 o ol O B e N
Pl ldeirgndldaldwannamanmsans eaidnsdadoadinnnlism

pof [T [ ]
pefl ] []|ro
P4 ID ] | pos
rs P [ ] e
woo | [ [ | e

PJ[0..7)

® ytiy IDE 10 Pin w4 PK[0..7) Triz Porl PK a4 ATMEGA1280/2560 42 Hvi4 b i §
Ui Falusade ET-BASE MEGA 1280/2560 teathudiunnida 8 18y 4 Jinadnss Uiow, 1

WL deattszgneli e nldsampaaaions Talinaedmdoadigy olida

PKO D D PK1
P2 D D PK3
PR4 D D PK5
o PLC] [ | P
woo | [] [O] |eno

PK(0..7]
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giansldnuuaialalrsaaulnsainaigu ET-BASE MEGA1280/2560 ETT

2935Uasae N

naasuugde e sefaldendamin 0 mum +6v Tanld¥asnwin 2 Pin Block Haaiu
nndeugnenduT wiaseas Regulate 1017 +3VA3A

Tnenasanmumsssna i ludouiifhuasas Regulate uim 3.3V Huazdrma iy saas
SD-Card dauasarued MPU Wazovas O sasusferiy axsnnsudenmuisussdiuldanddan

Jumper e s1Eamadiv 3v3 wia sv Aag)

£
I-'l

u

BAT®0
1 H
2

'HHI—*E
| \I
l :I'<7||
E
‘cm:
§
LJT{‘)
| II
"II-HI——°
-ln——id—

Ay ol
AN

wilsdei s e
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gilamsldnuvainlulrsaeulnsaianiiu ET-BASE MEGA1280/2560 E'“'T

AaEINTAAUITLSUNTNA9t WINAVR $93N1 AVR Studiod

s llsunsmes AVR 1uef ATMEGA128012560 1 aanlsnfudaqzaninga
@anl§ Compiter AaRatLsyw MCU wedlaglévime wilufilazrauuni lidiunsm AVR
Studio4 iy WinAVR %qtﬁuqﬁ‘[ﬂmnmﬁmnﬂi'nnlﬁ“lﬁﬁﬂ"s‘-ﬂmﬂﬂﬁ'ﬂid'\ﬂ Ansfmnliug
armansuasailrunsuiustsdaiasuaziglduiuetauninansialan armsodum
fanthalilaungy ues Library Aqagldeedwaunnfaiauasaauns Bunduwusmalu
ll'wﬁrm'ﬂﬁmnu’m%aﬂﬂﬁu (&awpu 2553) n1a ATMEL Tt fudzaTilsunsn AVR Studiond
Wligu v4.18 udn doulilsunys WinAVR @1u950 Download 1é4n hitp//winavr.sourceforge.net/
azilfulailu WINAVR-20100110 uda Ssgldaunsulil Download wiam lenléng Taeluii
srvauusiwem e ilunguumedn) Weduwemed g Gudu Jiruandon
Anaa ANl nginalisunsuld bawamamemannidsunsutes ATMEGA1280 uay

v 14
L 4 [

ATMEGA2560 Tl dllsunsy AVR Studiod 371 WInAVR HRIALDUMEUA I

1. 43 Run Program AVR Studiod ﬁlaqtzlé'uﬂﬁqgﬂ

Mo aghte LTI L]

4 - FR—— -
B @ [ S e v et
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giianslinuueinlalasaavlvnsataniju ET-BASE MEGA1280/2560 ETT

s ™ o Y . e v |
2, daa¥ project Iml Tnendani project —> New project amiimdanrinmmunsLfe 1197

M
WinuTsungusail

® Project type laanfimusitlu AVR GCC

. . dy . .
® Location ' mfiniufin project WrzyAumia Folder ReamAldiuiinIng uaz

Coder184 project

® Project name TWiuwumde project mumpanslusaat ety "demo” uasiv

v e g d 4 = ® o . a
L@80N Create initial file Wane Fadisirmnmaiivwuads project name 1aTud?

¢ dad - s o d
Tlrunnsaraind Hildsdeoiuny project name Win slandrTugia Fadwinams

. ; JFa— o
vusta dihdadu T hldaudsn Create initial file

Yor {10 70

[FACusaanie [ Cadlp tdde

ccbock B Nors: [l Frin [ N

{ e | . - - !
3. dlnimusdisadend Wnuldsunsedoufeauds Widann Next udaimusdilu

Debug platform 1w AVR Simulator uaziasn Device 1y ATmega1280 Fadisain project

a F - e . 4 el J4 d
wialilsunsuaza Faldnm 3 Tnuiideidaeiy project Trid 3aluitiaailulidde

demo.c lmslandabnia owalndsrand nazdaliil code laursyliia dhaiiag

’ -~ « .
wihngzaslen Faesssaliieniou code tandilihas Al

Salec! dobug plsem ond device

[abg paSoen Do
; [mm:n;u. R ~
G, T
. | ATAMIRET —-
) | | ATS03E2 i
| XD 1 ATmegalM ‘
L] I | |
ICEM |
AL E !
| ATAGICE N | ATmogat e ‘
{ i Afmegal 08 |
i | ATme st EFFAY -

Var L1BFD
o
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Afiamslfenuaialalasraulnsainad{u ET-BASE MEGA1280/2560 E'ﬂ'
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$define PORT LED PORTG // Port Drive LED = PG
#define DIR LED DDRG // Port Direction
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