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File Edit Sketch Tools Help

exanple3-cia402 myeva.cpp myeva.h myhni. cpp myhmi.h

1 include "myhmi.h"
2 #include "myeva.h"

3
4 void setup()
5({
6 Hmi.beginQ);
7 EVA.begin();
8 VirtualServol.cia4@2GetServo()->driveSetMode(CIA402_PP_MODE);
9 VirtualServol.cia4@2GetServo()->driveEnable();
16 VirtualServol.cia402GetServo()->driveSetMaxMotorSpeed(300);
11}
12
13 void loop()
14 {
15 BEGIN_HMI_EVENT_PROC
16 {
17 if (Hmi.buttonClicked(pib1))
18 {
19 VirtualServol.ciad402GetServo()->profilePositionBegin(6400, 2000, 2000);
20 3
21 if (Hmi.buttonClicked(p1b2))
22 {
23 VirtualServol.cia402GetServo()->profilePositionBegin(@, 2000, 2000);
24
25 }
26  END_HMI_EVENT_PROC
27}
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The open-source 86Duino Software (IDE) makes it easy to write code and upload it to the

QEC. Refer to the Getting Started page for Installation instructions,

2% . FEGE i
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examples 2023/10/ 40

hardware 2023/10 40

java 2023/10/ 40

lib 2023/10 40
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tools-builder 2023/10/27 EF11:41
% 86duino.exe N 2023/7/21 T4 02:34 69 KB
% 86duino_debug.exe 2023/ T 02:34 67 KB
{2 arduina l4j.ini 2022/9/19 £501:21 1 KB
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[ arduino-builder.exe 2018/10/2 £F12:05 3,817 KB
libusb0.dll 0 43 KB
msvcp100.dl i 412 KB
msverl 00.dIl 753 KB
D revisions.tet > 97 KB
[ 7] wrapper-manifest.xml XML Document 1 KB
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& sketch_dec19a | 86Duino Coding 500 — ] X
File Edit Sketch Tools Help

sketch_dec19a

1afoid setup() {
2 // put your setup code here, to run once:
3
4}
(-
| 6=void loop() {
7 // put your main code here, to run repeatedl:
|8
9}

QEC MO1 on COME
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Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+1 u ~
Serial Monitor Ctrl+Shift+M |etup code here, to run once:

Serial Plotter Ctrl+Shift+L

ArduBlock @

86HMI Editor
86EVA (EtherCAT) Configurator ain code here, to run repeatedly

Board: "QEC MO1" >
Link: "Default -lipc -Iproc -lvdpm™ >
Port: "COM7" >
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HMI': Visual
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& example3-cia402 | 86Duino Coding 500
File Edit Sketch Tools Help

exanple3-cia402 myeva.cpp myeva.h myhni. cpp myhmi.h

1 include "myhmi.h"
2 #include "myeva.h"

oid setup()

~<

Hmi.begin();

EVA.begin();
VirtualServol.cia402GetServo()->driveSetMode(CIA402_PP_MODE);
VirtualServol.cia402GetServo()->driveEnable();

16 VirtualServol.cia402GetServo()->driveSetMaxMotorSpeed(300);

WoNOU_ W

13 void loop()
14 {
15 BEGIN_HMI_EVENT_PROC
16 {
17 if (Hmi.buttonClicked(pib1))
18 {
19 VirtualServol.ciad402GetServo()->profilePositionBegin(6400, 2000, 2000);
20 3
21 if (Hmi.buttonClicked(p1b2))
{

23 VirtualServol.cia402GetServo()->profilePositionBegin(@, 2000, 2000);

26  END_HMI_EVENT_PROC
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Vijig"akV'kigWk Vv Dw| | gt . "cu"ujqyp"kp"vjg"hgnnqgykpi"gzcorng"

piret SO
tone frequency ‘WEADNF
pregrany milliseconds

Pgvig™SGEEp" wug"/kp gDdwkaet " vg" i gpgtocgV ov'qwjad "ywon@g fdiwegyngt'v 'j gd " v
ucog"VvkogO"




KEQR" Vgejpgngqgi -
podpdnagem

digital pin #

analog input #

o —

-
set digital output

-—

#
set analog output

‘ input pullup #

AToggIe digital pin #

e —— =
pin#

e
frequency

G ———
pin#

tone frequency
milliseconds

P T——

no tone pin#

A0

D3

cpu temperature

Vigt" Vdmdyekmn" koogfwjeg'gnd wphvDatr|t"|qgd™ v kgQ

pq " vid pdeaw or ng <Tk\j"gD'wdkingn'Vi gp@a ck|g”wgpg" hgt " 722" oknnkugeqpf

e
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er wvgor ddngrevm g

digital pin #

analog input #

N —————

-
set digital output

-—

#
set analog output

» input pullup #

*Toggle digital pin #

e
pin#
tone
frequency
—
pin#
tone frequency
milliseconds
= —

no tone pin#
‘oo
40300
“A0

n

cpu temperature

VjglrwVgor ddncquenm™gecp"tgecf"vjg"vgorgtcvwtg”"qgh"vjg" Xqtvgz: 8C

Gzcorng't?" ghtyo?l ddmcquewm<g”" Rt kpvu"gwv"vjg"ERW' vgorgtcvwtgO"

Setip ~
: ., . Mmessage lue ° cpu temperature
serial print :
new line nle

PLOgram

I55p
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5 0 5NOg5i ‘e e mu

Pins

Tests

Math Operators

Ngi ke" dwk nf kwpig"f e guopechiy '] gt gge'c e wait'y tf @rpk igdp v " p wo d g tuw.t "kepji aut" ccepuf ¢
ej ct c@®Kvpg'tvuj g"rtgitcou. " kebklip'agnggo okoep' "evan”ewwnge"vhkogtp”

a—
not

_lequals _ _

e B
iIsempty _

—_—
tolnt ™

Vjgtg"ctgh7Xefwgudngemu. "cpf

ujcrgu"cpf"egnqgqtu"ctg"cu"hgqg ﬂ
1. kpvgiagt
Hngcwghppv"pwodgt"*fgekocn S

uvtkpi

apple

2
3
4. ejctcevagt
5

Dggngcp a
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Pwogt kecn" edqnaueart kuqgp "

not
_ equals

GG
Isempty _
=

toint 7

Tgf " ekt eipdfgtduggkegn qy

s ltgcvgt"vjcp

s Nguu"vjecp

s Gswcn"vqg"

s ltgcvgt"vjcp"qt"gswecn"vq
s Nguu"vjcp"qgt"gswcn"vqg

s Pgv"gswcn

Gzcorng"gh"pwogtkecn"eqorctkuqgpc<

SaiD

o R,
=S8 analog input # A0 < m/

message _ too LOW

new line true

r:——_
analog input # TA0 " > -3:0.0,0;/

serial print

message _ too HIGH
new line rue.

serial print
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Dggngg @rkeutgm q e mu

Tgf"ektewpdfgtddhaX c'u”" dgnqgy<
Gswcn"vqg"

Pgv"gswcn

Dggngger ct kugp"gzcorngxc<

" digital pin # D20 == HIGH ),

message  Pin 2 is HIGH

serial print
P rew line true
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Ejctcevgt "dgogeeomukuqgp

Tgf"ektengf"cdgxg"kp"qtfgt"cu"dgngy<
Gswcn"vqg"

Pgv"gswcn

Gzcoskihg vj g" dwvvap"rtguugf d{"vjg"GvjgtECV mg{rcf""ku""C.

3

—————————————————————T
. EtherCAT Keypad get key == ﬂ

message Get A

serial print
P new line true




KEQR" Vgejpgngqgi -

Uvtkpi uKegqmlygeinu

Tgf"ektengf"cdgxg"kp"qtfgt"cu"dgngy<
Vjighu t kpi " k tk"iguevivk pi" v g "
Vig"nghv"uvtkpi"ku"pgv"gswecn"vg"vjg"tkijv"uvtkpi
PgvWwr<r*gt ecug"cpf"Nqgygt ecug"ctg"fkhhgtgpyv

&G corhwf<kyj g" kprivow/i'h v gkt "W 'tpA ¢ &wr t kpv" $ku"ucog$0"”

PR =i (K {1 )
[ get Textinput I '@/== Text |

program; message _ is same

new line rue

serial print
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N g i keeccnne"w'fi'cp vdknggpe m

Vigpdngem"jcu"4" kprwvuDgph¥yeéebgwu't wgt "cjpd™" kpgwvigwvr wv" ct ¢
True False Fasle
False True False
True True True
False False False
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&Zcorng<"Kh"$Rkp"4"ku"JKIJ$"cpf"SUgtkuM| cu"fcvc"vg"tgegk

serial data available

message OK

serial print
P new line trle




KEQR" Vgejpgngqgi -

N g i keeccnne"w'fi'te o/ ik @ @ m

Vjigtdngem"jcu"4"kprwvuDgphyeépgtvt vivg kKpptwV epogVrwv ctg"ujqy
True False True
False True True
True True True
False False False
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&Zcor npk<vKR"P " 4" G UGKKkIB"jcu"fcve"vg"Mogkxgs" ku"vtwg. "Vvij

ﬁ: digital pin # ﬁz‘

0 - :
pregram _ serial data available

message OK

serial print
P new line triue
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N g i keeccnne"w i) Yd kn apppe

Vjggdngem" jcu" 3" kpr whg qgnggfc'pdw'gguw vhrgw v'.v'jvgj"gk"pr wv 1 gwvr wv " ctg"c
True  False
False True
Gzco«s'Ipigh'"f cvec ™ kp" ugt.k"crnt"kfpcus og' wiwg dvikk ngd' o' g
SEtlp

oP [ = T W T2 T
oo not . serial data available

program’ RIS > - message  Em
serial print

new line e,
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N g i keeccnne"w'fikcw'kod'don g € m

not

eauals

e i
Isempty. _

——
tolnt ~

ku"gdnaqgleut]wfy jogdvj guv'tvkjpgi"" ku" gor v{" qt" p\gtvvdd .G'oqg wj{d tuwhk Kkag"i H krut

Gzcorng<"Fgvgtokpg"yjgvjgt"vjgkdua vwKkrpwV "$kvg rkvav' "kkud "goopr "vg d' ru
.- I D p A1
Is empty ‘ get Textinput

message _ This is empty string
new line SStrnle

serial print
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N g i keeccnne"whi\covi@pgup € m

Viggkmugewvdtarct g" vj g" twwtwngp'Xcght wdg'tv'gw pggdKkdpgrewtvg''c pf " 3" gwv r wv |
Kpr'awwg"Vjg"uvtkpi"vgkdguegepectgknn"eqgpxgtv"vg"pwodgtoOo"
Kprawv<" Pwodgt "vg"dg"eqorctagf

Qwvr wv" <"Vtwg"1" Hcnug

GzcorkhgWfjiggv'j gt " v g" Vb qJBOKr wwk"u"™ ugvstwkepni""v g" vj g" " pwod gt"'weghevv' |
eqpxgtvgf " gy fe{"dpiwodgpv" $ku"ucog$o"

r KK

[
get Textinput | i ﬂ

—————
tolnt = /—pﬂ

get Numberlnput | nin. ST

message iS sdame

serial print
P new line true




KEQR" Vgejpgngqgi -

50 5@c6vlin g e mu

Tests

. Math Operators .
Variables/Constants

Ocvdngemu" ct g" e thaddypdni"ewngfwkweptuk v j.o'gk kgpgogvt ke" hwpevkqgpu
cpf"ug"qpo

ST

base

exponent

“tan

y . 4

min

random
max

randomSeed #

value
from

map

value

constrain  lower

higher
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Cf f k'v.k"'qupwd v/t £ e wh g R"'Z'cnpkf " cf vKikXdikpug ke gu

S
_power

base
exponent

Tsqrt

Asin

“tan

min
| random
m

randomSeed #
S

value

from

O

value

constrain  lower
higher

Vj g " dcctukkvej o g v k eh' gdtn"ddgmmag"i"ogtt gu™ dr pof k" phvn' gpcvwokdpgit u O

&Zcorng<"Kh"vjg"xcnwg"qgh"vjg"Dct"ku"tngag'Wi'yy cp" 52" chvgt"fKk

proglam! o message _ too Low

serial print :
new line =
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Vecmg"vjg'"'t'ggogé&mf gt

S
_power

base

exponent

Tsqrt

Asin

“tan

min
| random
m

randomSeed #
S

value

from

O

value

constrain  lower
higher

Vigmg"vjg" dahagekipk wpg"twjqd 'vic gneggchkvpgftg'tv') g" pwodgt " ku" f kxkfTggcpual
52" fkxkfgf"d{":"gswcn"vlg" 5"vkogu"cpf"tgockpfgt"ku"$8
"Cu" dgbn2qy*=:"25+4%6-282*32z5+-2."527?2*,; z5+-50™"vjg"tgockpfgtu"ctg"

.m/%; M/ 30%8=6

K 50 205 L) 30%10=0

.ﬁ/% ﬁ/ 30%9=3
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Gzcor ngRCEKRX kvfjag™p d {tvg ogc"k'pd grnejtc gt 42. "hyfgykhkfhnigpukipwv] cp" 32
v qq"Ynqy

r/———
4 ﬂ,

‘ | get Barvalue | “ ‘s
y 50 oo,

message _ too High

serial print
P new line true

-—
Q S,

‘ | get Barvalue | “f

message _ too Low

serial print
P new line true
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.
_power

base
exponent

Tsqrt

Asin

“tan

min
| random
m

randomSeed #

L

value

from

O
value

constrain  lower
higher

Chbdhgemfcwcmgdugnwvg"xcnwg. "vwtp"c"pgicvkxg"xcnwg"kpvg"c"r
&Zcorng<"Rtkpv"qwv"vjg"cdugnwvg"xcnwg"qh"vjg"DctO0O"

B e
glue |abs |get Bar value |

new line trile

message

serial print bar. 10
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Rgydngem

e
_power

base
exponent

Tsqrt

“tan

min
| random
ma;

randomSeed #
S

value

from

O

value

constrain  lower
higher

Rgydngewd 'kaucmg" Z2"tckugf"vqgq"vjg"rqgygt"gh"["yjkej"Z"ku"vjg"

X : Base

base

lpcwver [
exponent

K73 : exponent

Hgt "gzcorngc<
S 1093 75 = 1000

S 2195 KA =32

|p0wer exponent: m

N, - 6 B 4 RF5 = 1296

‘power exponent m
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Uswct g*Utsea yewptfk"i g p guokgpv.t "keedi'm g € mu p

S
_power

base
exponent

Tsqrt

“tan

min
| random
max

randomSeed #
S

value

from

O

value

constrain  lower
higher

Hqt "gzcor ngc<

V30 5.4772...
sin 30 0.5

cos 30 =0.866

tan 30 =0.57735




KEQR" Vgejpgngqgi -

tcpf ddongem

S
base

I
exponent

“tan

y 4
min
random
| max

randomSeed #
S

value

from

/—
value
constrain  lower

higher

Vigtpfdimgem" ku"vg"qdvckp"c"tcpfgo"pwodgt"ykvjkp"c"urgekhk

Min : &/]\E ——

| random
Max : &= AE

min

max

Gzcorng<"lgv"c"tcpfqo"pwodgt"dgvyggp"32"j"520"

" G

min

|random o m
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tcpf @pgdngem

S
_power

base
exponent

Tsqrt

Asin

“tan

min
| random
m

randomSeed #
Pr——

value

from

O
value

constrain  lower
higher

Ceeqtfkpi"vg"vjg"gzcorng"gh"tcpfgo"pwodgt"dngem. "vjg"igp
44 . " 3: . d3W""yKnhOh&k pf " vi] cv T kcleptfg'gmg' vt "gvdjqog'vr'tvgigt co" t wp" ci ckp.
3:."34."4;000"."""dw'elog"l g'gsjwgptegurwnvkpi "ugswgpeg"ku"ocfg" df{
Kh"vjg"xcnwg"qgh"vjg"uggf"fqgu"pgv"ejcpig."vjg'ugswgpeg"y

Tcpfgo"Uggf"Gzcorng<"Kp"qtfgt"vg"igv"c"filchhgt@hokhhgwvgpe
gcej "vkogO"

randomSeed # ° analoginput # “ A0
. message I 4 d min m‘
: s ue |random
serial print 9 | max: m
new line m

message

min, T0»
e | ¢
pLogLam; serial print e lrandom max &0

newline SStrue
message " d min
. : ue random
serial print 9 | = max. m

new line Tue.
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ocifdngem

e
base

I
exponent

“tan

4
min
random
| max

randomSeed #
r——

value

from

/—
value
constrain  lower

higher

Vjig¢tfdngem" ku"c"pwogtkecn"ocrrkpi."yjkej"ecp"ocr"vjg"ewtt
tcpig. "cpf"gdvckp"vjg"eqttgurgpfkpi"xcnwg"kp"vjcv"tcpig"|

HAEIRE A E : value — e

St e o | from %_TF
HeIEE : from : T

s to- 4ol
»—{E%E : to Y

734" ku" 72" "kp"2"j"3245. "cpf"T72""kp"2"i"477"ku"3490"
Vig"ngygt "mkiohkgémpht «pigg" ecp”"dg”"jkijgt"qt"ngygt"vjcp"vjag"\
vg"tgxgtug"vjg"xcnwg"kp"c"tcpig."hgt"gzcorng"kp"vjg"hqgnn

1 value m

fram i1

map 5o
to 4500

(g
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Pgicvkxg"pwodgtu"ecp"cnuq"dg"jcpfB3ngdf."g0i 0"vjg"hgnngykpi

:
1 valle 24_

from

map

Pgqvg<"Kpvgtpcnn{. "k'pvgigtyknhVidgoygpgef gaekwagfr'qdopf gppof " vj
tcvjgtgwplEp”
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eqpuvduogem

S
base

I
exponent

“tan

Yy 4
min
random
| max

randomSeed #
S

value

from

/—
value
constrain  lower

higher

eqpuvidondgkeak okvgf"vg"c"egtvckp"xcnwg. "hqgt"gzcorng

e )
Teoor

value

constrain  lower m |:> 600 %;@tﬁﬁ ¢ T\=EJ‘§|J 255

higher 425500

[ &
value ‘@

constrain  lower 4300 D3E . 123
: higher ‘m |:> 12 i—ﬂTBE 'f\:féJ 30
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50 540c7"k ddonpgwiv'd m o @ mu

Tests
Math Operators

' Variables/Constants

Generic Hardware

Xctkddmpuwwcpgtl '®eqooqhpaoxfcitwkucgdfn'g” cpf " eqp uvogvngucgmwgkup. i"up. w ougwt ekj €'
hnqgdvkippgv " pwodgtu. "cpf"ugqg"qpbo0

valle:

setinteger variable

“Integer

variable

value

ariablel

Weriziel2

SetstingVariable

“ Double

o setan array member
awn vallle

A0
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Kpvgl gt'dngemcdng

Variable

setintegervariable: = /1

“Integer

variable

value

name

Variable:

Y i —
Unsigned_long

Variable

setidecimalinumberiVariables
Vallie:

Wug"xctkcdngu"vg"uvgtg"xcnwgu. "cu"hqgnnqgyuc<

program!

Et gcvg" c"jxkcstjktc"dpregd'myy ¢ld mft " ¢ p " k pkkul®"2c'n " x cnwg"
Vig"hktuv"dnggéemhKpwvgotuéeknw{"etgcvg"xctkcdngu"cpf"cuuk

xcnwgu"cpf "pqv"etgcvg"xctkcdnguO
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Gzcorngc<

SEtUp)

100p T (-_—_— : @
loop oSt 4B 40 pin BE/R 14
pLogran LheT ‘oin
[P ; i # “-pin #&:Z pin 3% E X HIGH

REBEE pin
) FEc -+

AR 1€ 0 ~ 13 KlfZRY GPIO #} & HIGH
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54 kivm"k prigk pv " xct kcdng"dngem

4 Integer

variable

value

Variable’
Value!

setilargeintegervariable

Y e T
Unsigned_long

setdigital variable -

Variable!

setidecimalinumbervariables
Vallie

Vigddkv"himgepkpxxctkcdng"dngem" ku"wugf"kp"vjg"ucog"yc{"cu"

— i ——

variable * Float

value A95929%,

float
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Wp ukiamadngem

variable

value

Variables
WValle

setilargelintegervariable)

Y TR T R
Unsigned_long

: wariable’
set digitalivariable:
setidigitalVariable e

RN UORRBIN o7 oD o
setidecimal numberivariabless s i

Vig'cpighgqpllgt'dndeii8@696: 586: " i " 43696: 58690"
Vigpbukiepdtbhcpi ™ k'u64; 6; 894; 70"
Vjg"tguv"qgh"vjg" wuwecvigg "gk ud'nvg egniiOulcnogg " c u "
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Dgqgntegmdingem

4 Integer

variable

value

Variable’
Value!

setilargeintegervariable

Y e T
Unsigned_long

setdigital variable -

Variable!

setidecimalinumbervariables
Vallie

Dgtdmdkewtigf "kp"vjg"ucog"yc{"cu"kpvgigt"dngemO

: f
variable Bool
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8&dkv"hhqepkpxctkcdng"dngem

variable

value

Variables
WValle

setilargelintegervariable)

Y TR T R
Unsigned_long

: wariable’
set digitalivariable:
setidigitalVariable e

RN UORIBNG o7 oD o
setidecimal numberivariablesss e

Vjgld&esr " hing&pk pixct kcldmagdnddaqpevni"ckt kk'vg"ogvke"vjcv"cej kgxgu"jki
ucog"cu"kpvgigt"dngemO
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ugy'te " x dditnkgecedm g

vanlable

SeiStunganab|e

wellye

" message

ugy tcee vxgett"k'dniglkea’ g f " kp" vj g"ucog"yc{"cu"kpvgigt"dngemO
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uglvt kpi "dkncgekm dnog

vanlable

SeiStunganab|e

wellye

 message

ugwvt kpi Renlggmiigf " kp"vjg"ucog"yc{"cu"kpvgigt"dnqgemO

vEntEEe
= iEs  Hello, world

SEit Siiing) varikble
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etgcvg"dmgemt c {

variable

setichar variable:

e i Vaileble
SelStinglvanable:

SURING

" message

Vel

Nameithearray:

create anjarray, -

Nameithelarray,
setan array member position
value

etgcvyldngem dkdk pccwakquiiggn.gy " ku" vj @t geg ol ng twiggd(nygfdygvj " c”
uk| g"gqh"50"

I kxgp" vjgt thopl'thg f W' K'Y k 4wj" &" K kwikoctndg" 3. " 7. " 320"

setian array member; posttion’ AT
vale, A0

setan array member; posttion’ Ao
valueh 50

" Table

set an array member position 3
value 000
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Vemgu" vjiht'owg"gwga't c{ O

P&l ch s —{E1E -
set digital output Bl 1

Pl p s E1E -
set digital output Bl 5

- P %l h 25 — {E{E -
set digital output Bl 10

S

# M position

HIGH

set digital output

variablen” position

seilntegarvadile ), (e e
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Eqgpuvcpv"dngem

FZdngem<t kK gighkwkmpcn"htqgo"2"j"53"
CZdngemehqg.i™agrkwkqgqpecn"htqgqo"2" ;" 33"
FS3dnowemRRY@r vkgpdn ™"kt d8" "; . "32."33."35














































































