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ABSTRACT

This thesis presents semi-automatic cow manure pelleting and packing
machine. The machine consists of 3 parts: the fertilizer pelleting, the sack packing and
the sack sewing. The machine has a PLC as the central processor. Solid state relay
receives commands from PLC to enable and disable single phase motor and sewing
machine. For sack packing, there are 2 packing weights to choose from, 5 kg and 10 ke.
The sack packing is done by pressing the weight selection button to pack a sack. The
stepping motor will open a channel to dispense fertilizer into the sack, use load cell
to measure weight, When the selected weight done, the stepping motor will close a
channel to stop dispense fertilizer into the sack.

From the experiment of pelleting for 10 minutes, the amount of fertilizer is
10.493 ke. For 5 kg sack, the average weight is 5.012 ke. For 10 kg sack, the average

weight is 10.025 kg. The sack sewing machine can work well.
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FX3U/FX3ucC Series PLC User's Manual - Positioning Control Edition
Example Connection

FX3u/FX3uc Series Programmable Controllers

User's Manual [Positioning Control Edition]
Appendix: Example Connection

Foreword

To use the positioning function of the MELSEC-F FX3u/FX3uc Series PLC described in this manual, the PLC
should be connected to a servo amplifier drive unit. The Appendix, therefore, describes how to connect the
PLC to a servo amplifier drive unit and should be read and understood before attempting to install or use the
unit.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward
it to the end user.

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION

Apx. -1

o
urung U9 swojuowwopy B>

UOIPBUL0D
adwex3




FX3U/FX3ucC Series PLC User's Manual - Positioning Control Edition
Example Connection

66

Description of Manual (Example of Connection)

In this manual, the following formats are used for description of the examples of connection:

Shows the titie of the ter
and the title of the section.

( Shows the title of the manual and the title‘
of the division.
This area shows the title of the manual
and the title of the division for the page

This area shows the title of the chapter
and the title of the section for the page

Indexes the division titles.
The nght side of each page indexes the titie
of the division for the page currently opened

currently opend cumrently opened.
1st line: Shows the title of the manual.
2nd line: Shows the fitle of the division
2L o 44 A
! Exaurxsuc Senes PLC Users Mansal- Rostonng ContolEcier | | Agpensi 1 ELSE RO Seres |
e i ||
PA [
e )|
[
Appendix 1. MELSERVO-J3 Series ! ,| |
1
Appendix 1-1 Main Unit (Transistor Output) '8 |1
To sssign hisinputsicutputs, refer 15 e RINEOAIEINA. . o = -ii :
I Refor to Soction 12.1 of 18- Bullt in Positioning Function”, 4 93 \
\ |
1
U

[WR-J0CA
Cores sonvo
e
)
orCl 12 1
& 21 Jocom]
23| 25¢
4]
23 |c
H
= 42 | AL
4 |
Q JENG)
[afe
it ] I
| 7
2
2 e
23 st
)
— = B
=
17 Jassu
0] 8
2600 tetum cormand
JOG(+icommand
JOGL)command
| FOrward rotanen pesRonrg command
Reverse (7aion 08RG Commane
Forwass romnen int (L5F)*
Reverse 10ation Imt (LSR)?
$top conmand

|Forwand rotasion oot 2°
JRevorne rotation Imit 27

Shows the reference

This area shows the reference
document (the reference
document is shown next to "—")
If the reference is in

Spaad 200
Pestonn) compaten NS
Torgue bawng eontmiec’™*

Sarve ecrorALN)
"Appendix: Examples of

- Connection”, the chapter, section,

AR or item number only will be

shown nextto "—" .
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FX3UIFX3uC Series PLC User's Manual - Positioning Control Edition Appendix 1: MELSERVO-J3 Series
Example Connection Appendix 1-1 Main Unit (Transistor Output)

A
Appendix 1. MELSERVO-J3 Series

Appendix 1-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function".

Appedix 1-1-1 Sink Input and Sink Output

E uonoung
UOIBULOD Bumonisod
adwexgy urng W SUIB)| UOUALIOD >

£7J3DA
FXacIMTLT | CN1 fampiffir
® DICOM| 20
B “Lawvoe U opc| 12 CN1
S [% TCassD 1 46 21 | DICOM
coupler SO grounding’’ 23|z8P Speed zero™
. ? 000! i ZaePant 24 | INP Positioning completed(INP)
g 2] |+ signal(PGO) “ta 2|TiC Torque being controlled
%003 : ln AES 48 | ALM —5> Servo error(ALM)
¢ [
X010}~ Iy Sevoready CN1
7 poa?Ly] (RD) 15 [ SON —.— Servo ON*
X014l v :: RD | 49 19 | RES . Reset
¢ 1 | -
? %0771 I I 42 [EMG
X017 I 1 12—' Emergency stop
[:] I I
COMO N I 43 | LSP =1 Forward rotation limit 2
_@ L Icow L] | i 46 44| 1SN |—— Reverse rotation limit 2°
Y000 LiLpp [ 10 47
8 7] Ul 11 Direction | P
o004 A TS P ABS
8 ] I 1 instruction(FNC
H: h h 25 |ABST——>
Fac-teeyt L :I :l 2 ABSB———>
=] I CLEAR signal ! 23 [ABSB1———>| FXN-18EX-ESIUL
COM1 FXn-16EYT
Yozl | CR 41 46 [D00OM————— Refer to Appendix
R NP, s U PR { 15 | SON 131
T?? 17 |ABSM
18 |ABSR
FX2nc-16EX 5:@
Photo- [t_?—:
coupler COM
—tz’j—c— X020i——1 Immediate stop command
X021 |——1 Zero return command
X022——1 JOG(+)command
X023—¢—1 JOG(-Jcommand
X024 —2—1 Forward rotation positioning command
X025—2—1 Reverse rotation positioning command
X026}—>=—1 Forward rotation limit (LSF)*
X027 —>——1 Reverse rotation limit (LSR)?
X030f—,— Stop command
e -
—t:a-a_ X037
. -

Apx. -3
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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J3 Series
Example Connection Appendix 1-2 High-Speed Output Special Adapter

*1.  Be sure touse the class-D grounding method (grounding resistance: 100 (1 or less).
*2. Near-point signal (DOG)

*3.  Toensure safety, adopt the forward rotation imit switch and the reverse rotation imit switch on both sides: the PLC side
and the servo amplifier side.
Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.
Reverse rotation limit2  Reverse rotation limit 1  Forward rotation limit 1 Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSR LSF
priiciindt 3 e S
il —

Reverse rotation €<— —> Forward rotation
*4.  To detect absolute positions, connect this line to the PLC

Apx.-4



FX3U/FX3uC Series PLC User's Manual - Positioning Control Edition

Example Connection

Appendix 1: MELSERVO-J3 Series
Appendix 1-2 High-Speed Output Special Adaplter

Appendix 1-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.

— B. Refer to Section 12.1 of "Built-in Positioning Function".

Appedix 1-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

MR-J3CA
Series servo
+24VDC CN1 |amplifier
4 DicoM| 20
46
______ orcC| 12
FX30U-2HSY-ADP Pusetan |
| (Forward rotation |
| pulse train)** |
| | PP 110 CN1
21 PICOM
PG | 11 "
I i vy v LN Speed 280t
| 24 | INP Positioning completed(INP)
25| TC Torque being controlled™
;%loc 48 |ALM Servo error(ALM)
FX3u-32MR/ES 40V Al
CN1
15 | SON —-— Servo ON*
'3 19 | RES —1Reset
g5 omundng 3
- 42 |EMG —2x—1Emergency stop
Photo-
coue’ler 24V 43 | LSP ———1Forward rotation limit 2°
—[:]—‘:— X000 44 | LSN ——>—1Reverse rotation limit 23
? 47 Jpoc
X004 4
Connected to
z FXauc if ABS
X010}— instruction(FNC
.T. DOG? CN1 155) is used
X014} 25 [ABST——>
22 |ABSBO——>
» %‘ 23 |ABSBH! FXN-16EX-ES/UL
—t:j—c'—— FXN-16EYT
46 [DOCON Refer to Appendix
15 |SON 131
17 |ABSM
18 | ABSR

SIS
X020 —.——1 Immediate stop command
Photo- X021 —¢——1 Zero return command
coupler X022 {—¢——1 JOG(+)command

X023 ——1 JOG(-)command

| X024 —c—— Forward rotation positioning command
| X025 —=——1 Reverse rotation positioning command
| X026 —> Forward rotation limit (LSF)?
| X027 > Reverse rotation limit (LSR)™
| X030 ——— Stop command
e -
—Tz’J—o—W
I . - S—

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 £ or less)

*2.  Near-point signal (DOG)

uogouny
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urung 00 sweyuouswoy 3>
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FX3U/FX3ucC Series PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J3 Series
Example Connection Appendix 1-2 High-Speed Output Special Adapter

"3 To ensure safely, adopt the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side
and the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1 Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
L L

Servo motor F %R T % I%

Reverse rotation €— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC
*5.  Setthe pulse output form by pulse output form setting switch

Pulse output method setting switch Pulse output method
FP-RP side Forward/reverse pulse train
PLS-DIRside Pulse train + direction

Appendix 1-3 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.
- Refer to Section 12.1 of "B. Built-in Positioning Function”

Appendix 1-3-1 Sink Input and Sink Output

1. FXsuPLC
RPN 100V to 240V AC
L
T —G'.P
N
= Class-D T
oA Series servo
i CN1 |amplifier
Photo- oV ]_‘7 o
Il —{DICOM| 20
24VDC
AL/ :
A . S On NI o1 £ 5
8 Y022 || ABS transfer made ,; S
1 ]
Y023 =,__ ABS request |1 |t
_@ L‘ | ! | |
Y27 ,: r:
ForeEs L. | L 1
? = Vlls i
1 X020 | I
[ 0 /! i
Photo- i ABS(bit0) !
coupler X031 h 0y b
X032 I ABS(bit1) ==
8 s | Senddataready | stz
T" ————————— SD |Pute
—t:":‘rﬂ——)(oa?

“1.  Be sure to use the class-D grounding method (grounding resistance: 100 £ or less).

Apx.-6
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*1.  Be sure to use the class-D grounding method (grounding resistance: 100 2 or less).

Example Connection Appendix 1-3 Absolute Position Dx (T Output)
2. FX3uc PLC
MR-J3DA
Series servo
FX3uc-32MT-LT | N1 |amplifier
DICOM| 20
] +] 24vDC
46
ClassD
grounding !
FXanc-16EYT
COMi —
ol
Y020 e =
Y021 h—_SevoON L Fenis
Yo22| H ABS transfer mode H—7gsml 17
Y023 :i ABS request JI‘I ABSR| 18
‘8[ _3._ 1 1l
X027 I I
1 I
Cxmul |
1y 1)
I ]
h I
1 f
| ABS (bit0) !
+ 4 BO| 22
L, _ABSGM) 1, Fresios
e
SD | Pate

Apx. -7
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Example Connection

72

Appendix 2. MELSERVO-J2 (-Super) Series
Appendix 2-1 Mam Unit (Transistor Oulput)

[
Appendix 2. MELSERVO-J2 (-Super) Series

Appendix 2-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function".

Appendix 2-1-1 Sink Input and Sink Output

FXauc-32MT-LT l
®
I L 2avDC
5 |
Photo- [ I L Class-D MR-J2(S)CA |
coupler COM grounding *! g;kggifa}mj:
-Tz&—m-— X000 = ~Zera Point ~ chiialamplifier
; | | signal(PG0) ! TR s (:::;B
xgm ' | e A 13|COM -
 servoready |! 6|TLC =1 Torque being controlled™
X010 —— I 4y U] Torg g
7 |poGzlL (RD) 18] ALM I—171 Servo eror(ALM)
X014 ; HTRD [ 19 13125P 1571 Speed zero™
, i) il CNIB
s X017 | : | : 5 [SON}—.— Servo ON'*
L ram i I 14|RES |—.—1 Reset
I |
——@ L] T Pulse train |, 5G [ 10 15'FMG.—.§-— Emergency stop
Y000 g T R R L
8 3 L fecion : 16| LSP |——— Forward rotation limit 2'*
Y004 H NP | 2 17| LSN f———1 Reverse rotation limit 2
@ ¢ I ] 20[ sG
il : : : I gonnecwu o
I i
PencieeT L I ! instrcion(EhiC
Tl | CLEAR signal ! Q1B i55)isused.
._@ >< L] >< >< >< I: 4 |DO1
[ it S N Y 79| Z5P
@ ¢ SD Jrue =TT FXan-16EX-ES/UL
Y027 FXan-16EYT
CN1A 10| SG Refer lo Appendix
FXznc-16EX coM| @ 5 [SON 231
s boslionks oPC| 11 8 [ABSMfc——
Photo- T c-nmplater?(!NP) INP | 18 9 |ABSRje—
coupler COM
_Es’i_f:»— X020}—,—1 Immediate stop command
X021 g1 Zero return command
%022 —_..;— JOG(+)command
X023 —%—= JOG(-)command
X024 }—2—{ Forward rotation positioning command
X025 —::— Reverse rotation positioning command
X026 |——=—1 Forward rotation limit (LSF)*
X027 ——— Reverse rotation limit (LSR)?
X030 —,——' Stop command
e H
i
= X037
—I"""J

Apx.-8



FX3U/FX3ucC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
Example Connection Appendix 2-1 Main Unit (Transistor Output)
*1.  Be sure to use the class-D grounding d (gr 100 Q or less).

*2.  Near-point signal (DOG)

*3.  To ensure safety, adopt the forward rotation limit switch and the reverse rotaton imit switch on both sides: the PLC side
and the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo ampilifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF
Servo motor & 2 E 5 S
Reverse rotation €<— —> Forward rotation
"4 To detect absolute positions, connect this fine to the PLC

Apx. -9
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
Example Connection Appendix 2-2 High-Speed Output Special Adapter

Appendix 2-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.

— Refer to Section 12.1 of “B. Built-in Positioning Function®.

Appendix 2-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

——— | e MR-J2(S)0A
FXau-2HSY-ADP | Pulse train 1 Serles servo |0
Jl (Forward ID‘EHW‘O 1 J] CN1A arnpllfier
Epuivalent to | pulse train) | 10| SG
AR‘L[‘ZGCSI Y /2 PP | 3 3 VDD 1
YOr2- PG | 13
Y4l ! ‘ NP | 2 13]/COM
— 6 |TLC Torque being controlled™
i @QC)@: U B ] Toraue being
eTy 1V Birection signal || 18| ALM =1 Servo error(ALM)
SGA > || (Reverse rotaton | | 18|zsP % Speed zero™
FX3-32MRES Ll 240vAC | ) et ) CNiB
£ | | | I 5 |SON|——— Servo ON®
M ] I : | 14 |RES |—.,—+ Reset
- 1 I <
= | |
I Class-D | | -
o | | 15|EMG Emergency stop
&/S j2oundng i ¥ 3
oV I Iy 16| LSP |———— Forward rotation limit 2°*
d 24V : | Zero Point : | 17 | LSN |———— Reverse rotation limit 2"
—EQJ—D— X000 | signal(PGo) | 20| SG
Phato- Pl | LG | 1 "5
coupler X004 : : OP | 14 Connected to PLC
4 Iy g dy 11 I(fF?J%Silgss;rgChogd
I
X010}——— T D) ch1B 1
7| boe Hﬁ:::'; SG |10 4 [DO1
X014 o :: RD | 19 19| ZSP
r FXen-16EX-ES/UL
s ¢ 1 Iy 5Pl FXi-16E YT
X017 N 1 10| SG gesfe;rloAmendx
. I I 5 [SON :
FXan-16EYT - |: I 8 [ABSM
I CLEAR signal Iy 9 [ABSR
—@ Yo el S R D CR| 8
@ 3 SD [Pue
Y027 CHAA
FXan-16EX-ES/UL SI’IS coml 9
sl X020} —— oo g L
X021 |———¢ Zevo return command  Positioni
Op;r:f;l‘:r X022 __;. JOG(+) completed|INP)
X023 |—%—} JOG(-}command
X024} —%—1 Forward rotation positioning command
X025 ﬁ Reverse rotation positioning command
X026 }—2 Forward rotation limit (LSF)?
X027 f— Reverse rotation limit (LSR)
X030 |—=— Stop command
l.) 4
T:’j—:.— X037
S .. e

*1.  Be sure to use the cdass-D grounding method (grounding resistance: 100 £2 or less).
*2.  Mear-point signal (DOG)

Apx. -10
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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)

*3.  Toensure safety, adopt the forward rotation imit switch and the reverse rotation imit switch on both sides: the PLC side
and the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the imit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
contrtlg;é side) oontrtlgalr: side)

Servo motor F P E C% q

Reverse rotation €<— —> Forward rotation

*4.  For details of the MR-J2(S) servo amplifier, such as the tolerance for the intemal power and operation of the servo
amplifier, refer to the following manual

— For details, refer to the servo amplifier manual.

*5.  To detect absolute positions, connect this line to the PLC
6. Setthe pulse output method using the pulse output method setting switch.

Pulse output method setting switch Pulse output method
FPRP side Forward/reverse pulse train
PLS'DIR side Pulse train + direction

Appendix 2-3 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.

- Refer to Section 12.1 of "B. Built-in Positioning"

Appendix 2-3-1 Sink Input and Sink Output

1. FX3uPLC
FXsu-32MRIES L 100vto 240V AC
A E})
N
LclassD MR-J2(S)A
| grounding "' sms(urvo)
S5 — Chig | amplifier
Photo- o SG [ 10
C“";'e’ 24V —H com| 13
X000 Hvoo[ 3
FXoN-16EYT
|COM1]
__,@ Y020 e +
] o Ty e
Y022 :‘ — - :1 ABSM| 8
Y023 - q H—8SR[
e | |
2 | |
—/@—vw |: |:
FXan-16EX-ES/UL | :' :l
ss— |1 I
» — | | | |
—Iz]—D— X020 | |
4 I ABS(b10 I
Photo- Tl L (bIt0) !
cowr SRl L _ABSBE) 1T oo,
) B
g SD |Pue
—m—ﬁ—xoin
1. Be suretouse the class-D grounding method (g istance: 100 2 or less)

*2.  For details of the MR- J2(S) servo amplfier, such as lhe tolerance for the intemal power and operation of the servo
amplifier, refer to the following manual
— For details, refer to the servo amplifier manual.

Apx. - 11
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series

Example Connection Appendix 2-3 Absolute Position Detection (Transistor Oufput)
2. FXauc PLC
MR-J2(S)CA
Series servo
FXauc-32MT-LT | CNiB amplifier
® - COM| 13
L -1~ 24V DC
] SG | 10
L Class-D
Photo- 3 "
coupler I: coM grounding
{ :::"] X000
FXanc-16EYT
COM1|—
@ I— COM1 —
Y020 T -
n Servo-ON I
Y21 TABS transfer mode 11|l
Y022 - ABS request H—{ABSM| 8
Y023 Ll req LL_3ESR[ ©
) I 1
@ I I
Y027 i I
!
FXanc-16EX 5 i : i |
I I
Photo- [ C? Iy 1
coupler coMl— : 1 : I
I I
4[%6—4;»— xoazu H "
| by
ABS(bit0)
X031 4 4 Do1| 4
X032 '.{ ADS(8) 1; ZSP| 19
o || Senddataready | =1
. S S, .t
8 SD | Pate
_Eﬁ—m_ X037
L& 411

*1.  Be sure lo use the class-D grounding method (grounding resistance: 100 €1 or less).

Apx.-12
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Example Connection

Appendix 3. MELSERVO-H Series
Appendix 3-1 Main Unit (Transistor Output)

|
Appendix 3. MELSERVO-H Series

Appendix 3-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
- Refer to Section 12.1 of "B. Built-in Positioning Function™.

Appendix 3-1-1 Sink Input and Sink Output

FX3uc-32MT-LT

I

1 '+ 24V DC

%‘ Gem—— s %’!
HEEEH

|

Forward rotation positioning command
Reverse rotation positioning command

Forward rotation limit (LSF)™
Reverse rotation limit (LSR)"™
Stop command

€]
Photo- L Class-D
ooupler L{com] ~gagda B erich servo
FeA X000 ™ "Zero Point — amplifier
|88} o] | SadEGQ) | 8 -
5;& n i o 20| SG
. | 1 20| VIN
Servo rea ]
X_"Zﬂ | !! o) % 1) 23| Z5P Sdstgarc’!
el 1 ositioning
s M 3 24| PF Positioning completed(INP)*
o] : | : I 25/ TLC 2 Torque being controlled™
v X017 | : ¥ 48] ALM —% Servo error(ALM)
be l I
COMO I 1 CN1
_@ LIcomo w&"xﬁ a7 12| SON}—.—— Servo ON**
Y000 - 18 15| RES }—.—4
8 M1 | Direction | A baw
—Lyoo,. M % 46|EMG T Emergency stop
@ ¢ 1 1
Y017 :: H 38| LSP Forward rotation limit 22
39| LN 3
X 16EYT I H T Reverse rotation limit 2
prat Il cLEAR signal |! "4
e e 0 e e Y L ot
Y020 37 FX3uc if ABS
o] = — g 1 B nstruction(FNC
!8} e CN1 155) is used
02t 24| PF
FX2NC-16EX i@ 23| ZSP
25/ TLC FXan-1BEX-ESUL
| © | T FXan-16EYT
Photo- Refer to Appendix
coupler COM 12| SON 321
X020 Immediate stop command 44| D13
| X021] Zero return command 45/ D14
JOG(+)command
JOG(-)command

Apx.-13
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 3. MELSERVO-H Series
Example Connection Appendix 3-2 Absolute Position Detection (Transistor Output)

*1.  Be sure lo use the class-D grounding method (grounding resistance: 100 €2 or less).
*2.  Near-point signal (DOG)
"3 To ensure safety, adopt the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side

and the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
swilches on the servo amplifier side.

Reverse rotation limit 2 Reverse rotationlimit 1 Forward rotation limit 1 Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)

controiler side) controller side)
LSF

LSR
Servo motor F F E q
Reverse rotation €— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.

Appendix 3-2 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Incorporated Positioning”

Appendix 3-2-1 Sink Input and Sink Output

1. FX3uc PLC
MR-HOA
Series servo
FX3uc-32MT-LT CN1 | amplifier
@ - VIN | 20
L |- = 24V DC
=) e SG | 40
4 55
mgr CoM o7 7A
X000
FX2nC-16EYT
COM1}—
A L_Teoml—
Y020 — ——{SG [ 16
| V20 m ero-0 T
Y021 - S A t+—{son] 12
A T ABS transfer mode ||
Y022 : ABS requast [ DI3 | 44
Y023 :‘I :'l DI4 | 45
QB : 11 I
xa i ]
_'r—’ 11 Il
Photo- © I h
coupler COM I Ly
] # D 1y I
gy 2 i !
. | |
o5t i ABS(bit0) e T
Tl H ABS(bit1) |
X032 ,  Send data ready 1250} 23
] —{Tc|2s
i P 1 sD | 50
Tz:—m—'x[ﬁ?
. - A

*1.  Be sure to use the dass-D grounding method (grounding resistance: 100 £ or less).

Apx.-14
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Built-in Positioning Function

2 Specifications
2.5 Output Specifications

25.2

High-Speed Output Special Adapter [FX3u-2HSY-ADP]

This section describes the output specifications of high-speed output special adapter (FX3U-2HSY-ADP).

Item High-speed output special adapter [FX:U-!H SY-ADP)
Output system Differential line driver system (equivalent to AM26C31)
Load current 25 mA or less
Maximum output frequency 200KHz

" Photo-coupler and transformer insulate PLC from external lines of its outputs, and
Insulation .

transformer insulates each SG.
Cable length 10 m, maximum

1. Internal output circuit

High-speed output
special adapter
FX3u-2HSY-ADP
Equivalent to -5-5V
AM26C31

+To connect to photo-coupler: Servo amplifier

(Drive unit)

Pulse train,

forward rotation pulse train

Direction signal, reverse
rotation pulse train

M SGA%R

Equivalent to £ 5V

Servo amplifier
(Drive unit)

+To connect to differential line receiver:
Pulse train,

forward rotation pulse train

i

AM26C31
Direction signal, reverse
sv V7Tl rotation pulse train é
: 5,.'}2:
i
{sGB } i
7 SGB® 1 Grounding™ -

*1. To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*2. The line between the SGA and the SGB is insulated.
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- 130 | 4-M6-6H
o >
2| R

ggs o °

BRI

W Application it # ¥ Price computing scales

AN Model YZC-1B

TR o Capacity Kg 2.3.5.6,8. 10. 30. 35. 40. 50. 60. 80

Wil o080 Rated output MV/V 2.0£0.15

Wi e o Accuracy class c2 C3
i A EY 2O ’Q M aximum number of. erification inten als Dmax 2000 3000
Je A B35 47 1 (f [Minimum loadcelly evification inteny 3tz Vmin E Max/s000 E maxa500
iR Combined efro %RO <#0.030 <0.020
B % Creep %RO/30min 0.03 0.0167
a1 o8 O U fiTemperature effect on sensitivity %RO/C 0.0016

iU A LR fE  Temperature effect on zero %RO/C 0.003 0.002
B Zero balance %RO +1.0

NI Inputresistance Q 402+6 1066210
4@ L BH 4 Output resistance Q 350+ 3 1000+ 10
76 2% i Insulation resistance MQ 50V 5000

HE7E 2 AT Recomm ended excitation voltage v 10--15

a3 #MEZT0 I Compensated temperaturerange c -10-+40

i) 0.1 operating temperature range c -35--+80

i 4B ARGE )1 Sateoverload %RO 150

B ARFG I unimate overload %RO 200

(LIRS 8 Load cellmaterial A& Aluminium
H5 W) Plafform size 350%350
LW Connecting cable @ 4.2X350mm
145 WA M eth od of connectin g wire A 9 RIBA =) BGE H AGE -

80



Retro-reflective Models
Pre-wired Models
E3Z-R61(K) E3Z-B61

E3Z-R81(K) E3Z-B81 . ‘ 71;.2 45
E3Z-D61(K) E3Z-B62 Dl v e | 2y
E3Z-D81(K) E3Z-B82 s
E3Z-D62(K) E3Z-L63 - [2
E3Z- 082( K) E3Z-L83 Stability indicator (groenV Operation selector
Sensitivity adjuster
E3Z-L61 NIy S
10.8 o, et
E3Z-L81 X e O -
Z4 | Lens 7 dia.
; ' - 16.7
31 8 4 254
I ]

[H Emitter Two, M3
' Lens 7 dia.

4 dia. vinyl-insulated round cable with 3
conductors (Conductor cross section:

0.2 mm? (AWG24), Insulator diameter:1.1 mm),
Standard length: 2 m

- i 1210 24
Operation ¢ Stability +4— M pe
indicator indicator g ) |

, (orange) (green) ' Load
' (Relay)




Opr:;aatéon Timing chart sl w" u"dcoh
Incident light
No Incident lgm—:—
?ooram)m indicator ON_D_ L sid
orange, OFF side
Light ON ouput o {LIGHT ON)
transistor OFF—E—
Load Operate
{Relay) Reset D_
[Between brovm{(l)) and black(4 )}
Incident lighl
No incident light LN
Operation indicalor ON ﬂ r—
(orange) OFF D side
Dark ON
Output ON (DARK ON)
transistor M
OFF
Load Operste —
{Relay) e
[Between brownl 1’} and black{€)))
60

14
o

==

(ww) A |auelsiq

8 8 &

Sensi:ng obii;ct: White paper 300X 300mm /

/

/

7/

\
04 06 08 1. 1.2
=

0 0. 1.4 1.6
-10 Distance
] X(m)
-20 —
_w \
w \\
-50

82



>
B »

(w) dduelsiq
w
[#)]

w

N
o

1.5

0.5

=]

8 23

—h

oljes uled ssaoxy
o~ O

w

0.7
0.5

0.3

0.1

e

/
_~Sus

> glossy surface)-

/

e White paper

Black carbon -

V4
57

50

100 150 200 250 300 350
Sensing object size d(mm)

- Sensing object: White paper300 X 300m
l\
™
\C
NN
-
Operation level \__
0 0.5 1 1.5 2 25 3

Distance(m)
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56

®23.5
21

84

R

Sensitivity adjustment

/

P o2
p)

et

Opuical axis

P

2B eE - M18X 1
2 Clamp nut

=N

e Rk ()
Action display light (Red)

Detyection method

Diffuse type

NO E3F-DS10C4 E3F-DS30C4
NPN NC E3F-DS10B2 E3F-DS30B2
NO+NC E3F-DS10C3 E3F-DS30C3
Porelon ¢ e NO E3F-DS10P1 E3F-DS30P1
PNP NC E3F-DS10P2 E3F-DS30P2
NO+NC E3F-DS10P3 E3F-DS30P3
Detection range 10+10% 10-30cm+ 10%
Detection target Transparent/Opaque object | Transparent/Opaque object
Detection range regulation Fixed Sensitivity adjuster
Respnose time 1lms 1ms
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WSpecification

Type Terminal Type PCB Type
Model SSR-10DA|SSR-25DA |SSR-40DA |SSR-25DA-H | SSR-40DA-H| SSR-PO3DA
Rated Load Current 10A 25A 40A 25A 40A 3A
Input Data

Operating Voltage 3~32VDC

Min. ON / OFF Voltage ON > 2.4V, OFF < 1.0V

Trigger Current 7.5mA/ 12V

Control Method Zero Cross Trigger

Output Data

Operating Voltage 24~380VAC 90~480VAC 24~380VAC
Min. Black Voltage 600 VAC < Repetive >

Voitage Drop 16VI25C

Max. Durated Current 135A 275A 410A 275A 410A 135A
Leakage Current 30mA 30mA 3.0mA 5.0mA 5.0mA 3.0mA
Respense Time ON < 10ms , OFF < 10ms

General Data

Dielectric Strength Over 2.5KVAC / 1min.

Isolation Strength Over SOMQ /500VDC

Operating Temperature -20C~+80C

Housing Material Intensive ABS

Weight Appr. 1059 Appr. 159

- . N rrw 3
= Z g3
1 g = K: 3 % 24 ~380V
T[S FRETTT]
1
+ 3 2
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Load Cell Transmitter

Load Cell Transmitter User Manual

Load cell transmitter ATO-LCTR-OA is made of aluminum alloy, output standard signal 0-5V/ 0-10V/ 4-20mA/
0-20mA, has linear compensation, humidity compensation, external zero debugging, external span debugging,

input overload protection and output short circuit protection functions.

1. Specification:

Model ATO-LCTR-DY510

Accuracy +0.05%FS

Input signal 0.5-4mV

Excitation voltage for load cell DC 5-15V

Output signal (DC) * 0-+5V/0-+10V/4-20mA/0-20mA
Power supply DC 18-30V

Sampling frequency 2100KHZ

Il. Dimensional drawing:

IIl. Wiring diagram:

Load cell input signal

ATO Automation € www.ato.com

q
ZERO
Debugging

G

Analog output signal
0-20mA/

4-20mA
0+5V/
0x10Vv

& sales@ato.com @ Global Shipping [ +1 800-585-1519 (Toll-free) 1
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IV. Calibration example for output current signal

It is known that the object weight is 100kg, the load cell capacity is 500kg, and the output current signal is

4-20mA.

Operation steps:

-> No-load, debug zero to 0.3 mA

-> Load, debug span to 3.5 mA (100kg / 500kg * 16mA +0.3mA)

-> Up-load, debug zero to 4.00mA

1. After the load cell is installed, debug zero to 0.3mA in no-load state, measure | and P- current values with the
multimeter current (DC), and debug Zero to 0.30mA.

2. After loading a 100kg object and keep it stabe, debug Span to 3.2mA, measure | and P- current values with a
multimeter, and debug Span to 3.2mA.

3. After removing the object, | and P- current values should be 0. 30mA, and then debug Zero to 4. 00mA.

4. 4 Loading the 100kg object again and keep it stable, | and P- current values should be 7.2mA.

Note: If the output current value of the first debugging is not 7.2mA, follow the above steps to restart the

calibration.

Calculation formula:
4-20mA Span current = object weight / load cell capacity * net current output + zero current
Net current output: 16mA | 7.2mA = 100kg / 500kg * 16mA + 4mA
0-20mA Span current = object weight / load cell capacity * net current output + zero current
Net current output: 20mA | 4.0mA = 100kg / 500kg * 20mA + OmA
4-12-20mA Span current = object weight / load cell capacity * net current output + zero current
Net current output: 8mA | 13.6mA = 100kg / 500kg * 8mA + 12mA

Note: The load cell transmitter does not output a negative current value. When the load cell is used for tension and
compression (positive and negative torque), load cell transmitter should be calibrated for third mode, a net current
output of 8mA and a current output signal of 4-12-20mA.

V. Calibration example for output voltage signal

It is known that the object weight is 200kg, the load cell capacity is 1000kg, and the output voltage signal is 0+10V.

Operation steps:

-> No-load, debug zero to OV

-> Load, debug span to 2.0V

1. After the load cell is installed, use tare to subtract tare in no-load state. Debug zero to 0V, measure | and P-
voltage values with the multimeter voltage (DC), and debug Zero to OV.

2. After loading a 200kg object and keep it stabe, debug Span to 2.0V, measure the | and P- voltage values with a
multimeter, and debug Span to 2.0V.

Calculation formula:
0x10Vv Span voltage = object weight / load cell capacity * 10V
2.0V = 200kg / 1000kg * 10V
0 5V Span voltage = object weight / load cell capacity * 5V
1.0V = 200kg / 1000kg * 5V

ATO Automation €& www.ato.com & sales@ato.com @ Global Shipping [ +1 800-585-1519 (Toll-free) 2
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1. Introduction

This is a professional two-phase stepper motor driver. It supports speed and direction
control. You can set its micro step and output current with 6 DIP switch. There are 7 kinds
of micro steps (1,2 /A, 2/ B, 4, 8, 16, 32) and 8 kinds of current control (0.5A, 1A, 1.5A, 2A,
2.5A, 2.8A, 3.0A, 3.5A) in all. And all signal terminals adopt high-speed optocoupler
isolation, enhancing its anti-high-frequency interference ability.

Features:

X Support 8 kinds of current control

X Support 7 kinds of micro steps adjustable

% The interfaces adopt high-speed optocoupler isolation
% Automatic semi-flow to reduce heat

X Large area heat sink

X Anti-high-frequency interference ability

X Input anti-reverse protection

X Overheat, over current and short circuit protection

Electrical Specification:

Input Current 0~5.0A

Output Current 0.5-4.0A

Power (MAX) 160W

Micro Step 1, 2/A, 2/B, 4, 8, 16, 32
Temperature -10~45°C

Humidity No Condensation
Weight 0.2 kg

Dimension 96*56*33 mm

www.DFRobot.com.cn 1
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INPUT & OUTPUT:

® Signal Input:

PUL+
PUL-
DIR+
DIR-
EN+
EN-

Pulse +

Pulse -

Direction +

Direction -

Off-line Control Enable +
Off-line Control Enable -

® Motor Machine Winding:

A+
TG
B+
B-

Stepper motor A+
Stepper motor A-
Stepper motor B+
Stepper motor B-

® Power Supply:

VCC
GND

vcc (DC9-42V)
GND

® Wiring instructions

There are three input signals in all: @ Step pulse signal PUL +, PUL-; @ Direction
signal DIR +, DIR-; (® off-line signal EN +, EN-. The driver supports common-cathode

and common-anode circuit, you can select one according to your demand.

Common-Anode Connection:

Connect PUL +, DIR + and EN + to the power supply of the control system. If the
power supply is + 5V, it can be directly connected. If the power supply is more than +
5V, the current limiting resistor R must be added externally. To ensure that the
controller pin can output 8 ~ 15mA current to drive the internal optocoupler chip.
Pulse signal connects to PUL-; direction signal connects to Dir- ; Enable signal

connects to EN-. As shown below:

www.DFRobot.com.cn
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1l

EN- | © —| ©|5v
- EN+ | O]+ © | PULSE
2 DIR- [ © O |DIR MCU
E DIR+| © [ O|EN
PUL- | © © |GND
20 =
.8 PUL+H| © S
5 l:
= B- [O
| S .
) B+ [O
% A- |©
9 A+ 1O
0))] GND | ©
vee | S

i

Common-Cathode Connection:

Connect PUL -, DIR - and EN - to the ground terminal of the control system. Pulse
signal connects to PUL-; direction signal connects to Dir- ; Enable signal connects to
EN-. As shown below:

ke
EN- |O]— S|sv
33 EN+ |© —| © | PULSE
DIR- | © |— Q |DIR
E DIRH|O | S |EN MCU
E PUL- ;@ & |GND
.8 PULH © S
o [
;z_ & A
(0] B+ |Q
% A |©
E A+ |
n GND | ©
vee | ©
I_

Note: When “EN” is in the valid state, the motor is in a free states (Off-line
mode). In this mode, you can adjust the motor shaft position manually. When “EN" is

in the invalid state, the motor will be in an automatic control mode.

www.DFRobot.com.cn 3
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2. Stepper Motor Wiring:

Two-phase 4-wire, 6-wire, 8-wire motor wiring, as shown below:

30 ——=8_ 30
T T T

B+ B- B+* B B+B ¥
o AR E AR MHLIEG
PRER L B2 o e e P4y
‘30 LBO
A go a 13
AV il nglz-
Sk ML v NS B 8 v
26 77 564 R Py

www.DFRobot.com.cn
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3. Microcontroller Connection Diagram:

This is an example for the common-anode connection. ( “

QOO

EN" not connected )

5V
PULSE
DIR
EN
GND

MCU

!

EN- | D
o EN+ | ©
g) DIR- | ©
= DIR+| O |—
a PUL- | ©
| .
S PUL+H ©
o [
= B- |
=
Q B+ O
Q.
o
(V]
-
(V)]

A_ o
A+ | O
GND | ¢

©
S
(! o S DE=9% 12Y

Note: Please cut off the power when you connect the system, and ensure the

power polar is correct. Or it will damage the controller.

www.DFRobot.com.cn
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4. DIP Switch

Micro Step Setting

The follow tablet shows the driver Micro step. You can set the motor micro step
via the first three DIP switch.
Step Angle = Motor Step Angle / Micro Step

E.g. An stepper motor with 1.8° step angle , the finial step angle under “Micro
step 4" will be 1.8°/4=0.45°

Micro Step | Pulse/Rev S1 S2 S3
NC NC ON ON ON

1 200 ON ON OFF

2/A 400 ON OFF ON
2/B 400 OFF ON ON

4 800 ON OFF OFF

8 1600 OFF ON OFF

16 3200 OFF OFF ON

32 6400 OFF OFF OFF

Current Control Setting

Current (A) S4 S5 S6
0.5 ON ON ON
1.0 ON OFF ON
155 ON ON OFF
2.0 ON OFF OFF
25 OFF ON ON
2.8 OFF OFF ON
3.0 OFF ON OFF
35 OFF OFF OFF

www.DFRobot.com.cn



95

www.DFRobot.com

5. Off-line Function (EN Terminal):

If you turn on the Off-line function, the motor will enter a free state. You can adjust
the motor shaft freely, and the pulse signal will be no response. If you turn it off, it will be

back into automatic control mode

Note: Generally, EN terminal is not connected.

6. FAQ

1. Q: If the control signal is higher than 5V, how do I connect?

A: You need add a resistor in series

2. Q: After connected the power, why the motor doesn” t work? The PWR Led has
been ON.
A: Please check the power supply, it must higher than 9V. And make sure the I/O

limited current is higher than 5mA
3. Q: How do we know the right order of the stepper motor?

A: Please check the motor specification, it show you the right order. Or you can

measure it with a multimeter.

www.DFRobot.com.cn 7
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