1 | [ 3 | L | I
AC
PWR_FLAG
Emergency stop switch
——————
I oswe_ |
GND  PWR_FLAG Enable | 1.|,2 } Normally closed
| '
p&eL@u,rc,e:szlL,Eg ,,,,,,,,,, | B % S5 ok l Normally open MESA 7i77
\ 3 T L e e e e - Start
| S e ELIN g‘é 6 } Axis X1 7G§:‘;e
‘ 2535 Tyl \ Sttt SwW2
| AC @—— AC/L +V Startd———— DEstop
\ N = } =, } Enableq—— 1502 Enable Reset Lipeset
| r AC/N -V Resetd——————
| GND SDR-960-48 GND } DOut{Ready Alert Error} DDIn_X1{Ready Alert Error}
e - FB{A A/ B B/ N N/} DFB_X1{A A/ B B/ N N/}
e — ‘ e sTr
| 3 7
GND 1  DCEX \ - - -
} GND%,,,#,E&% } File: axis_x1.kicad_sch D DIn_X2{Ready Alert Errar}
| ac @—HAT T {mexe | e 0 DFB_X2(A A/ B B/ N N/}
hll AOut_X2
} Hac 1 ! Start(ismrt Sw3 oot
\ } Enableq] 102 Ensble
Resetc|—Reset D DIn_Y{Ready Alert Error}
DOut{Ready Alert Error} DFB_Y{A A/ B B/ N N/}
‘ 5 \ FB{A A/ B B/ N N/} AOut_Y
T | Velocity<]
\ | | - o] Limit X2
| P e— | LimitO——=—
} AC : A\{«L | ”fV 48V-Y | File: axis_x2.kicad_sch iggn’zz{gM:/“ ;féo/f}N N/}
| e o L LU | Axis Y
SDR-960-48 |
e - Start(ﬂi Swa 5> Enable D DIn_ZR{Alert Error}
Power Source: Motor 2 Enableq] Resat oo DFB_ZR{A A/ B B/ N N/}
T PS4 | Resetd———— T R I
‘ GNDﬁ GND T DOl \ DOut{Ready Alert Error} fle: mesa_7i77 kicad_sch |
| 2,77473&% } FB{A A/ B B/ N N/} |
AC/L +V 24V-7Z Velocity
} AC (:)— /1 } [24v-7 > } u%x{o Limity } MESA 7i96S and 7177
.= — 14 — —are connected via a
} GND?A§§§7£Q07;X GND } File: axis_y.kicad_sch | 25 pin ribbon cable.
e o |
Axis Z SW5 |
. 1o~"o2 Enable |
Power Source: Motor Z Rotation Enableq o ;
I > ‘ Resetc|—Reset MESA 7965 |
| GNDﬁ GO T DClx ! Din{Step Direction} DOut_Z{Step Direction}
\ 5 ,,,f‘,i’ﬁ% | DOut{Alert Error} DOut_ZR{Step Direction}
| AC @—— AC/T W w_zR FB{A A/ B B/ N N/)D—— N
| | = } =, } Limitof— Mtz Lmit X3 b i xa
} GND?A‘;:D/Q—Z‘L«O—;X GND } File: axis_z.kicad_sch LimitY it:x::—:z
| o Limit_Z R
Axis Z Rotatian SW6 ———7PpLimit.Z
Power Sources: Logic Enabled] 1502 Enable File: mesa_7i96s.kicad_sch
| Power Source 24V PS6 } Reset(imSEt
3 7, . .
| i GND T DCEX ‘ Din{Step Direction}d]
‘ o l ‘ ,Eﬁgx | DOut{Alert Error}
\ AC @——2 AC/T T gty A Py | FB{A A/ B B/ N N/}
\ A - | - - -
| 1 AC/N | _v 4 | File: axis_zr.kicad_sch
\ GND L ‘ GND |
Unknown
\ \
| |
\ \
} Power Source 5V pPs7 }
| SIGND 1 DCHx | CITIC Research Center & Department of Computer Engineering, University of A Corufia.
| GND‘i,,, | 77()&%( | Sheet: /
} AC (:)——A\{‘L T _H } File: gantry_robot.kicad_sch
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T I 2 I 3 | [ [ 5
. . U-X1
Braking Resistor lqus dryve D1
R-X1
33 257 x.1 ]t
. 25 >
X5.6 X1.2H5————> GND
Mot{U V W} 2955 X1.313
28
X5.4
MotW 2° 27 vz = x2.4 %
g Mot.V "4’ 26355 RIS
Mot.W  blue FB{5V GND A A/ B B/ N N/ Halll Hall2 Hall3} Mot.U yellow 25| X5.1 X2.3%><
X2.4 =X
& 4 FB.BV red FB.Hall3 orange 42| X6.11 X2.5§>< Inputs & Ouputs.
GND|B__FB.GND  black FB.Hall2 grey 4lyeto x2.6]2 brown astert
A 6 FB.A green FB.Halll  brown 40 X6.9 g X2.7 10 white/pink QEnable
M-X1 | | 7 FB.A/ green/black FB.N/ yellow/brown 39 T
lgus MOT-EC-86-C—I-A | & A/ ; BB XA
gus 3 Tple BB white FBN _ yellow 387 ¥ xoolk
€ 5/[o 88/ wnite/black FB.B/  white/yellow 366 2 x2.0[ uhite AReset
w . - :
10 FB.N yellow FB.B white 36| o 14
N X6.5 x2.11 4By
N/ 11 FB.N/ yellow/black FB.A/ green/brown 35| X6.4 0 X212 Dg
kiﬁ#zﬂlfiz FB.Halll  brown FB.A green 34 X6.3 =} ’ o
Z Shaln[t3__FB.Hall2 grey FB.GND _ black 33v6o 2 y3.4[L6  DOutRead
a . b
T EHall3 14 FB.Hall3 orange FB.5V rfd 3261 X3.2 ﬁ
X3.
} xi 3 19" DOut.Alert
! X3.5
Colors of the controller connections g J E d
are slightly different from the colors 36343 Y
of the motor. e.g.: E e g EIE E X&4.1 53 Jeliow DOu({.Ready Alert Error} :
green/black —> green/brown X4.2 <JVelocity
white/black —> white,/yellow. xa.3 2k
Xt 4 [28¢
DFB{A A/ B B/ N N/}
S-X1
Igus INI-AB-1-025-B—-AB
Vs _brown —— blue/red —— brown YAV
IS ke
OST black —— purple —— white D Limit
<U> GgD blue —— white/green —— green
Inductive proximity switch
(Normally closed) GND
CITIC Research Center & Department of Computer Engineering, University of A Corufia.
Sheet: /Axis X1/
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Title: Gantry Robot — Axis X1
Size: A4 [ Date: 2024-03-18 Rev:
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Same connections as in
the X1 axis R ) U-X2
N Braking Resistor lqus dryve D1
I\ R-X2 |
A 3.3 &xs.7 xt. ECaavx2]
‘ \\ Mot{U V W} % x5.6 X1'23—{> GND
I X5.5 X1.3 -2L¢V
\ 28| X5.4
Mot.W 2 27 5.3 2.1 ¢
g MotV  “1° 26/ y5 5 %225
Mot.W blue FB{5V GND A A/ B B/ N N/ Halll Hall2 Hall3} Mot.U yellow 25y5 1 %2.5 |6
. L7
X2.4 =X
4 FB.5V red FB.Hall3 orange 42 8 Inputs & Ouputs
5V X6.11 X2.5=X
GND 5 FB.GND  black FB.Hall2 grey 41 X610 X2.6 9 brown QStart
AlE FB.A green FB.Halll  brown 40| X6.9 a X2.7 10 pink/brown QEnable
M-X2 Y 7  FB.A/ green/black FB.N/ yellow/brown 39 x6.8 x2.8 L&
lgus MOT-EC-86-C-I-A | & 318 FB.B white FB.N yellow 38ve7 O yoolld
e g/l9 FBB/  white/black FB.B/  white/yellow 366 > x40l white QReset
L " . .
10 FB.N yellow FB.B white 36 o 14
N X6.5 x2.11 FXBV
N/ 11 FB.N/ yellow/black FB.A/ green/brown 35| X6.4 0 X212 Dg
kiﬁ#zﬂlfiz FB.Halll  brown FB.A green 34 X6.3 =} ’ o
Z Shaln[t3__FB.Hall2 grey FB.GND  black 33v6o 2 y3.4[L6  DOutRead
=2 éHaU?) 14 FB.Hall3 orange FB.5V red 32 X6.1 X3.2 ﬁ
X3.
Xgi 19 DOut.Alert
X3.5
JJS835
yg93gy X4.1 DOut{Ready Alert Error}
R i B x4.2 22 vellow QVelacity
xu.3 P
Xt 4 [28¢
DFB{A A/ B B/ N N/}
S-X2
Igus INI-AB-1-025-B—-AB
Vs brown —— blue/red —— brown YAV
IS ke
OST black —— purple —— white D Limit
<U> GgD blue —— blue —— green
Inductive proximity switch
(Normally closed) GND
Same as X1 axis except that X1.1 input power supply is 4BV—X2.
CITIC Research Center & Department of Computer Engineering, University of A Corufia.
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Same connections as in
the X1 and X2 axes R ) U-y1
N Braking Resistor lqus dryve D1
I\ R-Y1 |
I\ 33 %1, X5.7 X114 ;
‘ \\ Mot{U V W} % x5.6 X1'23—{> GND
I X5.5 X1.3 —-2L¢V
\ 28| X5.4
\ Mot.W "2 27 y53 %21 4
g \\ MotV 1- 26y > 5.
Mot.W blue FB{5V GND A A/ B B/ N N/ Halll Hall2 Hall3} Mot.U yellow 25y5 1 %2.5 |6
. L7
X2.4 =X
4 FB.5V red FB.Hall3 orange 42 8 Inputs & Ouputs
5V X6.11 X2.5=X
GND 5 FB.GND  black FB.Hall2 grey 41 X610 X2.6 9 brown QStart
AlE FB.A green FB.Halll  brown 40| X6.9 a X2.7 10 white/green QEnable
M-Y1 Y 7  FB.A/ green/black FB.N/ yellow/brown 39 x6.8 x2.8 L&
lgus MOT-EC-86-C-I-A | & 318 FB.B white FB.N yellow 38ve7 O yoolld
e g/l9 FBB/  white/black FB.B/  white/yellow 366 > x40l white QReset
L " . .
10 FB.N yellow FB.B white 36 o 14
N X6.5 x2.11 FXBV
N/ 11 FB.N/ yellow/black FB.A/ green/brown 35| X6.4 0 X212 Dg
kiﬁ#zﬂlfiz FB.Halll  brown FB.A green 34 X6.3 =} ’ o
Z Shaln[t3__FB.Hall2 grey FB.GND  black 33v6o 2 y3.4[L6  DOutRead
s= éHaUB 14 FB.Hall3 orange FB.5V red 32 X6.1 X3.2 ﬁ
X3.
Xgi 19 DOut.Alert
X3.5
$43%
O~ -
¥y5959Y Xt.1 DOut{Ready Alert Error}
R i B x4.2 22 vellow QVelacity :
xu.3 P
Xt 4 [28¢
DFB{A A/ B B/ N N/}
S-vi
Igus INI-AB-1-025-B—-AB
Vs brown —— blue/red —— brown YAV
IS ke
OST black —— purple —— white D Limit
<U> GgD blue —— blue —— green
Inductive proximity switch
(Normally closed) GND
Same as X1 axis except that X1.1 input power supply is 48V-Y.
CITIC Research Center & Department of Computer Engineering, University of A Corufia.
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u-z1
Igus dryve D1
Mot{A A/ B B, 1
{ 1 X5.7 1 daw-z]
X5.6 X1.2 —{)kz3
%85 X133
X5.4
X5.3 X2.1 14 DIn.Step yellow
X5.2 x2.212 DIn.Direction  grey
X5.1 x2.3 o Inputs & Ouputs
X2.4 %)( Din{Step Direction}
X6.11 X2.5=X
i Mot/ black FB{5V GND A A/ B B/ N N/} X640 o X2.6[2 :
%69 o x27[9 grey/brown QEnable
_ 5 FB.GND  blue FBIN/  grey 39 Ll
M-Z1 GND FB.5V BN " X6.8 ) X2.8
Iqus MOT—AN—5—-060—035-060—L—C—AAAC 5v{8 - red - pink Bxe7 > x2.9[L% )
. AL FB.A white FB.B/  green 37 v6.6 > w2103 white _ Reset
LT 8 FBA/ brown FB.B yellow 36| ¢ o i L,
° A X6.5 X2.11 —-5V
8 B; 9 FB.B/ green FB.A/  brown 35| v6.4 0w X212 15—93
& Lo FB.B yellow FB.A white , Siyes 3D ' o
[ : =2
NyLL_FBN/  grey FB.GND blue 330362 2D y34lib
N 12 FB.N pink FB.5V red 32 X6.1 X3.2 g<
1
X3.
Xg 3 £< DOut.Alert pink
X3:5 120 DOut.Error green
q ElE
OV
E .E g ’E 3 g X4.1 i DOut{Alert Error}
7 X4.2
x4.3 B
Xa.4 %(
DFB{A A/ B B/ N N/}
S-71
Igus INI-AB-1-025-B—-AB
Vs _brown —— blue/red —— brown YAV
IS ke :
OST black —— purple —— white : D Limit
<U> GgD blue —— white/green —— green

Inductive proximity switch
PNP, normally closed GND

CITIC Research Center & Department of Computer Engineering, University of A Corufia.
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U-ZR1
Igus dryve D1
Mot{A A/ B B/} X5.7 x1.1 L(2mv_2R
X5.6 X121 2————1 oNp
%85 X133
X5.4
X5.3 X2.1 4 D\n.Sfep _ yellow
X5.2 X2.2 5 DIn.Direction  grey
X5.1 X2.3i>< Inputs & Ouputs
X2.4 %)( Din{Step Direction}
X6.11 X2.5=X
4L MotB/  black FB{5V GND A A/ B B/ N N/} X640 4 X2.613x
° %69 o x27[9 white/grey QEnable
M-ZR1 GND}2fB:GND__ blue FB.N/ grey SAx6.8 o x2.8[
lgus MOT—ST—56-L—C_A 5|6 FBSV  red FBIN _ pink Hyer L ool )
. Az FB.A white FB.B/  green 3766 > x2.10t3 white QReset
[ 8 FB.A/ brown FB.B yellow 36| o 14
A X6.5 X2.11 5V
§ B; 9 FB.B/ green FB.A/  brown 35| v6.4 - X2.12 D GND
& Lo FB.B yellow FBA _ white Shyes 3
N/ 11  FB.N/ grey FB.GND blue 33 %6.2 = x3.1 (L&
N 12 FB.N pink FB.5V red 32 X6.1 X3.2 g<
' S
X3.
Xg 3 £< DOut.Alert pink
X3:5 20 DOut.Error green
q ElE
OV
REEE 3 g xu.1 (2 DOut{Alert Error}
o an 3 3o X4.2Q<
x4.3 2
Xt 4 [28¢
DFB{A A/ B B/ N N/}
Similar to the Z axis, the differences are:
— X1.1 and X1.3 input power supplies are 48V-ZR.
— Different motor model with different connection terminals.
— No limit sensor
CITIC Research Center & Department of Computer Engineering, University of A Corufia.
Sheet: /Axis Z Rotation/
File: axis_zr.kicad_sch
Title: Gantry Robot — Axis Z Rotation
Size: A4 [ Date: 2024-03-18 Rev:
KiCad E.D.A. B.0.6 Id: 6/8
[ 2 3 [ 4 I 5




MESAL
MESA 71965
+5v 28 L P+ |2:25¢ ouT5B [3:28¢
DIR3+ [2:23¢ g sp_out|Z2 ouTsA[2:23¢
DIR3— [2:25¢ g sp-22% ouT4B 3:25¢
STEP3+ [2:20¢ £ NC 225 ouTsA2:28¢ LED indicators
sTEP3— [2:20¢ & sv2 ouT3+ [2:28¢ T E
GND L1 g K outs - 245 ‘ FLLP—22NA—1-G24V \
o +5viLd8 S Tx+ 248 o OuT2+ 228 L (uy] \ = i
S pir2+ Ll T Rx-f2li o oqur2- 347 | {/<Green LED |
2 Dir2-{116¢ < R 228 QS out1+ (16 (ay ‘ |
Z step2+ |45 2 oNp|2i3 Z ou1-{215 } D8 |
S sTEP2- [LL8¢ < Ipx- 218 S outo+[3:14 26V ‘ FLLP—22NA—1-Y24V \
e GNDL3 Y oxe 2l o outo- 313 77 Yellow LED \
a 1.1 2. 2.1 R 3.42 I B
s yvfidz T asv2d > IN_CMN 2 24V | = \
2 DIRL4 [l £ Ence- [21L 2 INwo[3il | be |
= DiRe- 10 o ENCB4 [Z18 5 N \
& sTEp14 L2 & onpl2s 2 INg |39 | FLiP—22NA}—]i—R24V }
i Fe2X =2
@ srepy— |28 S ENcA-[-28x 2738k \ py7 Red LED -
g oNppRIx Z  ENCA+ [2Ix ) weRIx | e -
= asyflby o +5vi2hx = IN5 [3:0¢
DIRO+ L3 S DIR4+[23x INg 355 ) ~
DIRO— e o DIR4—[2:Hx IN3 |34 white  q|imit_z GND
L sy STEPQ+ |-2:3 2 sTepas 235 IN2 23 white  q|imit_y
21 GND STEPO— 222 i STEP4— 225 INg 32 white | imit_x2
Pl onofixy | 3 | @ oNppZlx INo | -1 white | imit_x1
=Y =Y
EEEE
N = ote for direction (dir) signals!:
Impt;rtbant'!. \":"hs '% o% The Igus drive D1 considers dir high (H) for clockwise rotation, and dir low (L) for
dmus e 't' e MEIE=ES anticlockwise rotation. On the other hand, LinuxCNC and the MESA 7196S consider
own position. &lal2e the opposite, i.e., dir L for clockwise rotation and dir H for anticlockwise rotation.
NN y‘ﬁ y‘ﬁ Therefare we must connect the Igus Drive D1 DIR inputs to the DIRN- outputs of
o the MESA board, or connect them to DIRN+ and invert the outputs by setting the
EHEEE HAL parameters hm2_7i96.0.stepgen.NN.direction.invert_output to true.
ajlalala

————D DOut_ZR{Step Direction}
—————DDOut_Z{Step Direction}

CITIC Research Center & Department of Computer Engineering, University of A Corufia.

Sheet: /MESA 7i96S/
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Door warning light

T T T 3
| K1
| Relay_SPST-NO :
|
14 |
24V -
| 13 M/‘/‘ :
: —T LED | |
| : D5 |
|
——AFB_Y{A A/ B B/ N N/} —QFB_ZR{A A/ B B/ N N/} Jeji“’—mmu : Al S A2 |
—AFB_X2{A A/ B B/ N N/} QFB_Z{A A/ B B/ N N/} ——YEUOW __ naQut X2 | |
AFB_X1{A A/ B B/ N N/} ~—vellow  panut x1 | :
| 1
MESA2 |
N
MESA 7177 : flyback Vo
| diode |
3.24 FB_Y. )/ 42 5.2 = 2.8 7.24 8.2 I o GND 1
/iDx2|2:24 FB.Y. /IDX5 [4:25¢ AouTs [2:28¢ o oND 28> onp ouT15 {L: our7{&2% | 4
121, 5y 1Dx2 [3:23 FBY. x5 [4:23¢ GND [2:23¢ 3 @ NeR2Ix ouT14 [ Z:23¢ ouTé [8:23¢
L1 16ND +sv 2B +5v [4:22¢ ENAS + [9:22¢ N ER T ouT13 222 ours [8:22
81 /qp2[3:2LFBV.B By Q85 420 ENAS - [9:2L B o yNEZS out12 224 outs 821
QB2 [3:20 FBY.B aB5 [+:20¢ AouTs 12:28¢ E SVFIELD 24 out11 [ 228 ours [8:20 )
onp2d% v GND {19 GND (213« E: EVFIELD 23 ZourtoZ4% £ our2f8:42 White o peget
; /an2 31800 /ans 18, ENAG (218 2 SVFIELD 22 g ourg| 248 g oury (848 brown ot
Important: || o 7 g5 [5.07 7 e w0 qps kAT, w217 0 SvriELD [ 21 S outelZL% S outo[817 red oot
must = 3.16 FBX2.N = 4,16 FB_ZR.N/] z 5.1 5 = 7.1 z 8.1
be in the || /DXt B8R40 & /ixu (218 3230 £ aouT3 [2:16¢ S | 2 N3t |24 2 Nt5[348
right hand || o IDx1 215 FBX2N 3 Ipxy 15 FBZRN & GND 215 ** S N30 L5 S IN1a 813
position & L gyl3.1 & L gylhl ZENAZ S 114 Impartant!: W1 must = IN29 HLLA = INt3[8l4 black et
: = 3.13FB_X2.8/ = 4,13 FB_ZR.B/ 5.1 be in the right hand = 7.4 2 8.13  DIp_ZR.Error reen stop
/QBy {212 822 /QBy {413 TBZR. LENA3- [ osition & in2eZi3 & N2 2R ar
© /51 |3:12FBX2.B v/ By |12 FBZR.B Z A0UT2 |52 A0uL Y P : 5 N7l Z1Z 5 Ni1l812  DIfZRAlert  pink
& & 4.1 = 5.1 < 7.4 < 8.41 DIp_ZError green
w GNpL W GND o GNDP2:1L S IN26 [ Lihe S INtof8 Z. r ADIn_ZR{Alert Error}
S Jan [3:10FB X2/ S Jqay 1078 ZRA/] Bennzs 510 =N AT 5 Nol8.10 DIh Z.Alert pink Q
o o ! a o
Z qar| 39 FBX2A = qaus[ 9 FBZRA Senaz- (2.2 g EIP A = |Ng[B3 DinY.Eror  green ADIn_z{Alert Error}
w w " _
2 ibxo | 3-8 FBXLN/ 2 ibx3 | -8 FBZN/ 20Ut [ 587 A0ut X2 2 Leylesy o INo3 285 o |Ng[B8_ DipYAlert pink
sl 3.7 FB_XL.N 3 4,7 FB_Z.N I 5.7 x 6.7 o 7.7 o 8.7  DIn_Y.Ready grey
@ ipxo 3L FBXLN @ ipx3p el FBZN 8 GND2Tx L 45y 6Ty N2 LTk £ e[ 2L _THRe
+5V 30 ﬁusvﬁxF FENAL+ 205 Z x-[6by o IN21 L6 . IN5[8:6 X2.Error green ADIn_Y{Ready Alert Error}
/QBo [ 3:5 FBXLB/ QB3| 45 FB 2.8/ ENAL. 85 N Txs 855 B IN20 I Z8% $  NolB5_ DIpX2Alert  pink
o~
EG gg FBXL.B FEE Zg FB_Z.B T gg Out x4 § R g.g T ;g 2 e g.g g: ,E.Ere::y arey
GND == GND [ GND 22 @ RX+ 2% IN18 2% IN2 |2 — green <IDIn_X2{Ready Alert Error}
Jano |32 Eg,ﬁ.ﬁ/ /a3 22 Fig,;.:/ ENAO+ 525 < ool 82 N7 225 N1 B2 g: ,ﬁ.éler; pink
QA0 3.1 FB_X1. QA3 4,1 FB_Z. ENAO— 5.1;: 2 GND 6.1;: IN16 7.1;: INO 8.1 _X1.Ready grey
DIn_X1{Ready Alert Error}

Encoder color scheme:
QAN: green

/QAN: yellow

QBN: white

/QBN: brawn

IDXN: pink

/IDXN: grey
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