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Motion Control - Using 1-8094F/8092F/8094

Download FAQ-132 Demo.
NOTE:

1. XP-8x47-CE6 has been phased out and users can choose XP-8x37-CE6.
2. XP-8x47-CE6 supports motion functions since Ver.1.09. Download the driver at
https: //www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf

This chapter is about ISaGRAF Motion Control using I-8094F/I-8092F/1-8094 modules. The design method
is introduced step-by-step by showing how to create a demo example. All the ISSGRAF demo examples
are shown with HMI demos developed by Soft-GRAF. Note that Soft-GRAF HMI has been phased out on
Jun, 03, 2017, users can choose eLogger HMI. Refer to FAQ-115 for more details and demo program.

The hardware/software listed below is the basic requirement for the demos in this chapter:
one XP-8xx7-CE6 PAC plus one I-8094F or I-8092F motion module.

For different motion control applications, please refer to the following website for more devices:

ICP DAS products: https: //www.icpdas.com/en/product/index.php
Motion control modules: https: //www.icpdas.com/en/product/p02.php?root=606

11.1 Hardware / Software Requirement

11.1.1 Hardware Requirement for the demo examples:

Type Module Description Remark

The leftmost I/0 slot number of

PAC XP-8xx7-CE6 ISaGRAF XPAC-CE6 PAC XP-8xx7-CE6 is slot 1.

2-axis High Speed Motion

HELEPs Control Module

With one FRnet master port

> DN-8237G | Daughter board for I-8092F -

> CA-3710DM |Cable for I-8092F: 37 Pin Dsub |Connect card with daughter board

Motion 1-8094(F) 4-axis High Speed Motion I-8094F: With FRnet master
Modules Control Module I-8094: Without FRnet master

> DN-8468G Daughter board for I-8094(F)

Connect card with daughter board:
> CA-SCSIxx Cable for I-8094F: 68-pin SCSI-Il |CA-SCSI15 /30 / 50:
length1.5M /3 M /5M
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Monitor VGA port -
Other | )ce Mouse | USB port ]
Devices
NS-208/NS-205 |Industrial Ethernet switch -

Hardware Wiring :

Monitor

USB port

ISaGRAF XPAC NS-208 Remote PC

"N . : —
y | ia
| 4
b fr——= ("

(Ethernet or Internet)

/Motlon Module
1-8092F Daughter Board Motion Control
1-8094F DN-8237GB or Device
1-8094 DN-8468GB

CA Series Cable ﬂ E “ !‘Q) 1‘9

\CA-371ODM or CA-SCSIxx

11.1.2 ISaGRAF 10 Library :

Item Type Project
1 /o oo fi "i_8092f.xia": for I-8092F
/O connection file "i_8094f.xia": for I-8094F/8094
2 Motion C function "z8094.uia": for I-8094F/8094/8092F
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11.1.3 ISaGRAF Demo Programs :

Please refer to Section 11.7 for detail demo descriptions.

Item Type Project
"M94_01.pia", "M94_01a.pia", "M94_01b.pia",
I-8094F/8094 "M94_01c.pia", "M94_01d.pia", "M94_02.pia",
! demo files "M94 02a.pia", "M94_02b.pia", "M94_03.pia",

"M94_04.pia", "M94_05.pia", "M94_06.pia"

1-8092F "M92_01.pia", "M92_01a.pia", "M92_01b.pia",
2 demo files "M92_01lc.pia", "M92_01d.pia", "M92_02.pia",
"M92_02a.pia", "M92_02b.pia", "M92_03.pia"

3 Motion function file "samp809.pia"

Before continuing this chapter, please copy all the files listed above to your PC and restore the demo
program files to ISSGRAF Workbench (refer to XP-8xx7-CE6 Getting Started Ch.3.2).

NOTE:
If you have never installed ISaGRAF, please install the ISaGRAF and "ICPDAS Utility for ISaGRAF”.
https: //www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf

If you are not familiar with the ISaGRAF programming, refer to Section 2.1 ~ 2.2 of the XP-8xx7-CE6

Getting Started:
https://www.icpdas.com/en/download/show.php?num=343&nation=US&kind1=&model=&kw=isagraf
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11.2 Introduction and installation for 1-8094F/8092F /8094

11.2.1 Introduction

The motion control modules, I-8094F/8092F/8094, support 4/2-axis stepping / servo motor controls with
a maximum of 4M PPS pulse output rate for each axis. They provide several motion functions, such as
2/3-axis linear interpolation, 2-axis circular interpolation, T/S-curve acceleration/deceleration and auto-

home- search... functions.

Furthermore, based on its outstanding low CPU loading feature, several motion modules can be used on
one ISaGRAF XPAC at the same time and other I/O statuses can be monitored simultaneously.

11.2.2 Hardware Specification

1-8094F / 1-8094 main specifications:
ASIC Chip:  MCX314As
Number of axes: 4 axes, pulse-type output (Stepping or servo motor)
Maximum pulse output: 4M PPS

1-8092F main specifications:
ASIC Chip: MCX312
Number of axes: 2-axis, pulse-type output (Stepping or servo motor)

Maximum pulse output: 4M PPS

1-8092F / 1-8094F / 1-8094 interpolation functions:
2-axis / 3-axis Linear Interpolation:

Interpolation range: -2,147,483,646 ~ +2,147,483,646
Vectors speed of interpolation: 1 PPS~ 4M PPS
Precision of interpolation: + 0.5 LSB

Circular interpolation:
Interpolation range: -2,147,483,646 ~ +2,147,483,646

Vectors Speed of interpolation: 1 PPS~ 4M PPS

Relative interpolation function:
Any 2-axis or 3-axis interpolation; Fixed vectors speed
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11.2.3 Hardware Connection

e |-8092F Module Wiring Reference:
Manual: 1-8092F-G Getting_Started_for_PAC(EN)
https://www.icpdas.com/en/download/show.php?num=593&nation=US&kind1=&model=&kw=I-8092F+
Web:

I-8092F-G: http://www.icpdas.com/en/product/I-8092F-G

e |-8094F/8094 Module Wiring Reference
Manual: 1-8094-G,I-9094,1-8094F-G,1-9094F Getting_Started_for_PAC(EN)
https://www.icpdas.com/en/download/show.php?num=589&nation=US&kind1=&model=&kw=1-8094-G
Web:

I-8094F-G: http://www.icpdas.com/en/product/I-8094F-G

I-8094-G: http://www.icpdas.com/en/product/I-8094-G

11.2.4 Installation for the Motion Module

Before the first time using the 1-8094F / 1-8092F / 1-8094 modules, user has to update ISAaGRAF Driver to
V.1.09 or latter version and then install the Drivers, Libraries and the Utilities for the modules.

Step 1: Install the PAC CAB file
Run the “My Device” on the XPAC, switch to “ \System_Disk\ISaGRAF ”, and then double click the PAC
file to install it.

[-8094(F) CAB file: i8094f XP8KCE_20100208.CAB

I-8092F CAB file: i8092f XP8KCE_20100208.CAB

i
4

File Edit View Go Favorites ||]] al» e

| cicess [ 5ystem _Diskusacrar
| IHarmne | Size | Type
' sofgrafy File Falder
E ETHAPL.AI 3.50KE  Application Extension
E ig0o2,dll 17.5KB  Application Extension
i dil.d ZokR  Application Extension
092f _¥PSKCE_20100208.CAB 1.02ME  CAB File
S094.d dUakE Apphcation Extension
ig094 dil.dl 28.5KB _ Application Extension
%‘éiﬂﬂgﬂlf_}(F‘ElKCE_EDlDDEDEI.CL‘«EI 1.03MB  CAR File

Now, the Drivers and Libraries are installed into the XP-8xx7-CE®6.
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The Utilities are installed to the XP-8xx7-CE6, in the folder of “\System_Disk\i8094".

File Zoom Display Tool: Help
[Fle Edit View Go Favorites || Il«]*]
| adciess [\system Diskigooa

dre

| Size | Type

W EZFRNet 156kE  Application
sgr 0094 _EZGO E43KE  Application
EMotioncig 204KB  Application

The Utilities files:

Item | Utility Name Description

A configuration utility to enable/disable the I-8094F/ 8094/8092F
modules on the XP-8xx7-CE6 series.

1. MotionCfg

A tool, similar to the PISO-PS400 PCEzGo, helps to indicate the
2. i8094 EzGo status of each axis, configure the polarity of external sensors and
demonstrate the basic/simple motion-controlling models.

3. EzFRnet Demonstrate the FRnet features.

Step 2 : Add system registries of 1-8094F/1-8092F card: double click “\System_Disk\i8094\
MotionCfg.exe” to open the “1-8012/1-8094 Configuration Tool” window, check the box
“AddReg” that mapping to the module slot number, then click “Update Registries” and “OK”.

If the module on the slot is changed, please execute "MotionCfg" again and then the module can
be used well and correctly.

i-2092{i-8094 Configuration Tool OKQ =

Auto-detecting the installed modules

13092/15094 Modules

Slok 0 <cpu occupied =

[ - B Slot 1: 1094F Add Reg ] [ pelete Reg
[ OnSUpported d Reg |:| Delete Reg
- g Slak 3; 18094

Add Ry Delete R
. slot 4; <unsupported:> L] = [ pelete Reg

. slot 5: <unsupported:> [ Add Reg [ oelete Reg
. # slot 6: <unsupported: I:l Add Reg |:| Delete Req
-l Slat 71 <unsupported:s [[] add Reg [ celete Reg

|:| &dd Reg |:| Delete Reg

Update Registries
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Run XPAC Utility (V.1.0.2.5 or latter) and click on [ File ] > [ Save & Reboot ] to reboot XPAC.

If users do not “Save & Reboot” the XPAC, the card may not work well. If the XPAC is in the

Auto Save mode, it’s ok to “Reboot”.

XPAC Utility [1.0.2.5]

File Help

M E3

Save
 and Reboot

ork | Device Information Iﬁuto Execution IRDtar\,r Execution I m 4 I L4

Reboot
Restore Utility Default SPttings
Exit

jC AP 'PAL ‘WINCE bcncﬂ
L‘ﬁ Inslasinal Controd Provducts Data Acipuaisiion 5 Ty

VWelcome to use XPAC Litility
This tool will help you easy to
Lise ¥PAC CE series.

Task Bar setting:
[ Awuta Hide
[] &lways On Top

HIVE Reqgistry:
() suto Save Ta Flash (Default)

W) }aunal Save To Flash

Configure the synchronization with 2 time server

XPAC Utility [1.0.2.5]
File Help

M E3

Save
Save and Reboot

ork I Device Information I Auto Execution I Faotary Execution I MJ i | 4

Restore UE! Default Settings
Exit

(‘,,_ﬂ?'ﬁ XPAC Ttﬁ'U’II\J(Z'E bcnc%

Ensastrad Controd Products Data Aoquisigion Sy

Configure the synchronization with a time server

Wielcome to use XPAC Utility
This tool will help you easy to
use XPAC CE series.

Task Bar setting:
[ &uto Hide
[ &lways On Top

HIVE Reqistry:

@) Auto Save To Flash (Default)

() Maunal Save To Flash
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11.2.5 Install the C function “Z_8094"” into the ISaGRAF

In this section, we will introduce how to install the C function “Z_8094" into the ISaGRAF Workbench for
writing the ISaGRAF Motion programs.

Step 1: Run the ISaGRAF Workbench in the PC. Click [ Tools ] > [ Libraries ].

3 ISaGRAF - Project Management b4

File: Edit Project BIEEEN Cptions  Help
|['_‘| Archive » |%:-:P_ts |-fE?'|

Y creation|

exfi94
samp809

Import IL pro

12094 module

Step 2: Select [ C functions ]

-# I3aGERAF - Libraries - O =

File Edit Toolz Options Help

|Cfunu:tiu:uns ﬂ Dm| %|ﬁ |
M0 configurations - “
IO complex equipments

Analog Input signal from 4 - 20 mA to User's
ering Value ['Real" format].

mple, Convert I-8017H 's input value to become 0 -
or to become 0 - 3000 rpm.

4 function blocks
fConversion funu:ti%\

N

Step 3: Click [ Tools ] > [ Archive ]

-# ISaGRAF - Libraries -0 x

File  Edit B8 Option:  Help

C functior: | o | = |
Standard noteNprmat i‘

array_r

array_w I;J:fﬂziimgxaﬁnn : nput signal from 4 - 20 mA to User's

ary fr - . e ["Heal" format].

ary T w

ary n_r For example, Convert I-8017H *s input value to become 0 -
ary_n_w 100 psi. or to become 0 - 3000 rpm.

ary_str . v|
AN w T
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Step 4: Click [ Browse ] and switch to the folder that the Motion function file are downloaded. Click the
motion function “z8094” in the [ Archive ] box, and click on [ Restore ] to install the C function

“Z_8094” into th

e ISaGRAF.

Archive - C funchons E

Wworkbench Archive
ad_20_tao -
array_r —
::Eyf::-v N Restare !
amy [
an_n_r Cloze
ary_n_w
ary st
ary Help
aY_W_
bod_w
binzeng
bit_wd
can by w bl [ Compress
Archive location
Lol Sana MR- O T~ 18 C_FUIMC™ T Browse

= I5aGRAF - Libraries

Eil: Edit Tool:

[ | C functionz

Cption:  Help

B R =

vallbled
w_mb_adr
w_mb_rel
wd_long
wdt_en

(T {can:

~|name.

author;

description: -

creation date; -

|Versiu:un for ICP-DAS i-71 884-80000iew AWincon series contrallers only
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11.2.6 Install the I/O connection: i_8094f & i_8092f into the ISaGRAF

In this section, we will introduce how to install the I/O connection: i_8094f & i_8092f into the ISaGRAF
Workbench for writing ISSGRAF Motion programs.

Step 1: In the ISaGRAF Workbench, click [ Tools ] > [ Libraries ].

3 ISaGRAF - Project Management X
File: Edit Project BEEEN Options  Help

| (4 B Archive ’ |%}{F'_ts | 2. |

B i‘

ex8094
samp809

Imnport IL IS zram

13094 module
S =l

Step 2: Select [ I/O complex equipments ]

== I3aGRAF - Libraries - O] =

File Edit Toolz Ophonz: Help
2 complex: equipments ﬂ |:| ]m | % | 8 |

I configurations ™
N0 comples equipmert:s

I-7000 & 87K remote }O module's drivers

ter to use the "bus7000b" .

§C function blocks
goonyersion functions et:

fbus m ;l -

Step 3: Select [ Tools ] > [ Archive ]

f GRAF-Libniies  HEE
File Edit Cptions  Help
[1© compi EREIEN
bus7 000 B! te format i‘
bus7000I
ICPDAR L4
bus 7000 WIN3T inde ecatio . 87K remote JO module's drivers
can?530 i Eraton
ebus_m It is better to use the "bus7000b" .
ebus s
ebus_s2 *** Target :
fbus m &7 -
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Step 4: Click [ Browse ] and switch to the folder that the I/O connection files are downloaded, then
select the files in the [ Archive ] box (press and hold the “Shift” key to select continuous multiple
files; press and hold the “Ctrl” key to select non-continuous multiple files.), then click [ Restore ]
to install them into the ISSGRAF Workbench.

Archive - I/O complex equipments E

Wiorkbench Archive

bz 7000 -
buz70000 i
T S
ebuz_m

ebus_z Cloze
ebus_s2 —
fbz_m
fbuz_z
frnetSh
i_718810
i_3017a
i_a042
{8050 ;[ | Compress

s : 5
Archive location

C:AISAWIN P-MOT 18O CaMMN " Browse

Help

\
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11.3 A simple Motion Example - Using I-8094F Module

In this section, we introduce how to program the motion control project, using 1-8094F motion module,
by creating a simple ISASGRAF example “M94_01". All the motion functions are collected in the
“samp809” file. We need to copy “samp809” into the new project and the method will be introduced in

the following steps.

NOTE:
1. All about speed and pulse output setting must be set according to your actual motion machines to

avoid any danger.
2. If you are not familiar with the ISAaGRAF programming, refer to Section 2.1 of the XP-8xx7-ce6

manual.
https://www.icpdas.com/en/download/show.php?num=343&nation=US&kind1=&model=&kw=isagraf

11.3.1 Create an ISaGRAF Motion Project

Please make sure the Motion demo files are restored already. If not yet, please refer to Ch.11.1 for the
files. And refer to the Chapter 3.2. of XP-8xx7-CE6 user manual for the restoring steps.

In this section, user will create a simple ISAGRAF project (the same as the example “M94_01" when
finish.) in the ISaGRAF Workbench and download to the XP-8xx7-CE6 PAC (slot1: I-8094F), then execute
this project. This project includes 2 LD (LD1 & LD2) and one ST (HMI_1) programs which code can be
copied from the “M94_01”.

Step 1. Copy the Motion function file “samp809” to the new project. Double click the file to open it.

LB I3aGEAF - Project Management

File Edit Project Tool: Option: Help

e DEn & 3|

L_.;"H [SaGRAF - Froject Managemen

creation 1= B - -
exB8094 simple example of iS094 Edt Bvoject ook Options B Type your new project
sampf09 ISaGRAF Functions for 150 _ CultO ir name, when finish will be
z8094_01"\ i-8054F demo 01: K-axism  Select project group the same as “M94 01”.
z8094 02 -B094F demo 02 Xand Y8 g CtleN ple o B

Linctic

z8094 03 i-B094F demo 04 © Kand v
ooo HILFE. T i = |

Reference : Samp8094
Author :
Date of creation : 2010#8{3

Yersion number :1-15aGRAF 3.55

Upload project

Exit

ICP DAS Co., Ltd. Technical Document
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creation

g m92_ 01 WP-Su7 -CEG+slatd: 8092 (LD 1 -axis find "MHome" then "Home" & pt to pt move
m92 01a WP-Fu7 -CEE+=latl; i8092 (ST1 1 -axis find "MHome" then "Home" & pt to pt move
miZ_02 MP-Bux T -CEE+slotd: i8092 (LD 2-sxis find "MHome" then "Home" & gt to pt move
g ma? 025 WP S T TRl JB097 (ST Yo fined WHAme" then "Homet & ot o g mose
75 m94 01 ¥P-GuxT-CEG+2lot: 18084 (LD) 1-axis find "MHome" then "Home" & pt to pt move ]
g md4 Ula WP-Ge7 -CEG+2latd; i8094 (ST),1-axis find "MHome" then "Home" & ot to ot move
FE m34 02 WP-8xxT-CEB+I0tD: 13094 (LD) Z-axis find "MHome" then "Home" & pt to gt move

Step 2. Click [ File ] > [ New ] or “Create new program” tool icon to create the LD program “LD1” & “LD2".

- ISaGRAF

B HRE DI XX mEk|2ADh]|

Bevin: HMI 1 Create Soft-GRAF HWl objects

T N ew PFrogram E
[
Functions: = 00 |LD'I |
= L5
== LComment: | N |
l__% Language: I_'-J_I.Jin::h:. LD : Ladder Diagram ﬂl
E Shile: | Beqin: Main program N\ ﬂl
= ok Cancel |
g _F wval Creste a Soft-GRAF "F_Wal"
Begin: =3 HMI 1 Create Soft-GRAF HWl objects
LD1 taction action rrefer to ISaGRAF FAG-132 & 131)
LD? mation Steps
Functions: | I it | 0 | T (T T L e i =T =

g _Login Creste a Soft-GRAF "Login” buttan

g _Logout Creste a Soft-GRAF "Logout” button
g _ToPage Creste a Soft-GRAF "ToPage" Button
q_Label Creste a Soft-GRAF "Label"

g B Led cCreste a Soft-GRAF "B_Led"

g B wal Creste a Soft-GRAF "B_val"

g WD _wval Create a Soft-GRAF "WD_val"

g N wal Creste a Soft-GRAF "H_val"

qg_F wval Creste a Soft-GRAF "F_val"

g B pic creste a Soft-GRAF "B_Fic"

BHAEBEBEEEREEE
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Step 3. Declare variables and write the ST code.

Variables Declaration:

Variable Name Type Attribute N:‘Lv;:rk Description
TMP Boolean internal - Temp variable for creating the HMI.
Soft_ GRAF _init Boolean internal - Initial for HMI, default True
INIT Boolean internal - Initial for motion, default True
Start Boolean internal 1 Start the motion
Move_it Boolean internal 2 Move to the next point
Clear_Trace Boolean internal 3 Clear the HMI trace region
Set_i8094 Boolean internal - Set the 1-8094 parameters
Server_ON Boolean internal - Turn on the servo motor
Find_Home Boolean internal - Auto-search-home
Reset ENCO Boolean internal - Reset the encoder value
Mov_PT Boolean internal i The r\eeded pulses for the single-axis

moving

Stop_Motion Boolean internal - Stop motion
Server_OFF Boolean internal - Turn off the servo motor
Limit_ P_X Boolean input 11 Hardware limit+ signal
Limit_N_X Boolean input 12 Hardware limit- signal
EMG_X Boolean input 13 Emergency stop signal
NHome_X Boolean input 14 Hardware Near-Home signal
Home_ X Boolean input 15 Hardware Home signal
DRV_X Boolean input 16 Check if the motor is running
Ack_Error Boolean internal 4 Check if the error code is set to 0
Slot_1 Integer internal - The slot number of the card, default 1
X_AXIS Integer internal - X-axis of the card, default 1
Y_AXIS Integer internal - Y-axis of the card, default 2
Z_AXIS Integer internal - Z-axis of the card, default 4
U_AXIS Integer internal U-axis of the card, default 8
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Variable Name Type Attribute |Description

DEC_ T X Integer internal  |Set the deceleration of X-axis
Mov_Pulse_cnt_X Integer internal E:Inctlst:e;z:vzany pulses need to move.
Mov_Speed_X Integer internal | The average speed of moving
Step Integer internal  |Check the current moving step
TMP_Int Integer internal | The temp variable for moving function
Current_point_X Integer input Current point of the X-axis
Next_Point_X Integer internal Move to the next point
Z Done_X Integer internal | Check if the moving done
Trace_type_x Integer internal For the trace function, default 1
Error_code Integer internal | The error code for the moving

NOTE:
The Soft-GRAF HMI has been phased out on Mar. 6, 2017. The suggested replacement software:

eLogger HML. Please refer to the FAQ-115.
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1
I en eno I
0in q-TMP_Int
INIT M
| N ~Motionf Set initial variable to 0
INIT \
| = | @——— Fortheinitial setting of the 1 PLC Scan
Set_ig8094
} 5 | < Set up 1-8094 card, if Set_i8094 is True
Motionf: | I 4—— Steps run always
Set_ig8094
- 7 5_RANG Z_S_HOME
| | | en eno en enol ¢ 3|
Slot_1_{SL@TS_RANG| TMP_Int Slot_1SL@TS _HOMETMP_Int
X_AXIS_|AXIS_ X_AXIS_{AXIS_ v
80000_|RANGE_ 0 HOME_L_
/ 0N_HOME_L_ Set up Auto-Search-Home
0_JINDEX L
Set up range for speed, 1_JHOME_STEP_ ]

refer to Section 11.6.2

General settings for the Auto-Search -Home:

1 : In negative direction: search Near-Home first, and then Home
3 . In negative direction: search Near-Home, Home, and then Z-index
5 ! In negative direction: search Home only

7 . In negative direction: search Home, and then Z-index
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Set_i8094
| R |
Servo_ON Z_SRV_ON
| || en eno ;
Slot_1_{SLETSRV_ON|-TMP_Int
X_AXIS_{AXIS_
1_|SRV_
Servo_ON \
1 = I Turn on the servo motor
I 1
Servo_OFF Z_SRV_ON
| | | en eno }
Slot_1_{SLATSRV_ON|_-TMP_Int
X_AXIS_JAXIS_
0_{SRV_
Servo_OFF \
| . | Turn off the servo motor
Find_Home Z HOME
| || en enoL ¢ 5|

Slot_1_|SLOTZ_HOME|_TMP_Int

X_AXIS_|AXIS_
1000_|S_SPEED_
ACC_T x_|acc_
DEC_T_X_|DEC_ \
10000_|NH_SPEED_ it “Find_Home” is “True”,
1000—_{H_SPEED_ start to auto-search-home
Find_Home
I R |
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Reset_ENCO Z_S_ENCO Z_S_ENCO
en eno en enol 5 |
Slot_1_{SLA@T'S_ENCO| - TMP_Int  Slot_1_{SL&TS_ENCO|_TMP_Int
X_AXIS_AXIS_ X_AXIS_AXIS_
0_|CE_ 1_{CE_
0_|VALUE_ o_IVALUE
Reset_ENCO
| i |
If “Reset_ ENCO” is “True”, then set “logic
pulse” & “encoder pulse” to “0”.
Mov_PT Z_PT
| 1 | en eno |

Slot_1_|{SLOT_  Z_PTL-TMP_Int

X_AXIS_|AXIS_
1000_|ST_SPEED_

Mov_Speed_X_{SPEED_

ACC_T_X_|AcC_
DEC_T_X_|DEC_

Mov_Pulse_cnt_X_JPULSE_

\ If “Mov_PT” is “True”, then start single-axis

point-to-point motion moving.

0_|OFFSET_
0_{TS_
Mov_PT
I F> I
Stop_Motion Z_STOP
| | | en eno |
Slot_1_|SLOT Z_STOP|_TMP_lInt
X_AXISHAXIS_
1_|STATUS_
Stop_Motion \
I R I If “Stop_Motion’ is “True”, stopping X-axis motion moving.
STATUS_= 1 indicates “stop immediately”;
STATUS_= 0 indicates “deceleration stop”
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< 1

| len q en enol ¢ 3|

TMP_Intin1 TMP_Int_lin ql_Error_code

0_lin2
\ If the function has error, it

Ack_Error 1 will record the error code.

; | | en eno ;
0_in ql-Error_code
Ack_Error \

: | If “Ack_Error” is “True”, it
I R I will clear the error code.

4_

™~

Z_DONE
; en eno
Slot_1_JSLOTZ_DONE| Z_Done_X
X_AXIS{AXIS_
Start 1 Stop_Motion
| [N |—]en eno 5 |
6_]in ql-Step

Check the state of the X-axis

If “Start” changes from “True” to “False”,
it will set “Stop_Motion” to “True” to stop
the Motion.

ICP DAS Co., Ltd. Technical Document




Classification

Author

1SaGRAF English FAQ-132

Raven Liu Version 1.0.0 Date Oct. 2010 Page
In “Step=6", if the stay time is over 0.5 sec or the motor is stopped, it will
set “server_OFF” to “True” to stop the servo motor.
——en q en q
Step_|{in1 Z_Done_X_|in1
6_Jin2 _{in2
TON
IN Q
T#500ms_{PT ET-
1 Servo_OFF
—_len eno en eno =
0_lin ql-Trace_type x 0-{in q|Step | Clear_Trace
5

—___ >

20/ 66

If “Start” changes from “False” to “True” and “Step=0", then set Step=1,

Set_i8094=True, Server_ON=True, to set up the card and turn on the servo motor.

Start

I
Step

0_

en
int
in2

Start

1\

“~

Set_i8094
eno 5 |
ql_Step Servo_ON
5

— >

The following program is running only if “Start=True”.
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——len
Step_Jin1
1_{in2
| __f{en
Step_]int
2_{in2
1
—len eno
3]in q

Version 1.0.0 Date Oct. 2010 Page 21/66
TON 1 Find_Home
IN Q en eno = |
T#1s_|PT ETL 2 qp-Step
In “Step=1", if stay over 1 sec, set “Find_Home” to
“True” to start the Auto-Search-Home.
= TON
en q IN QL
Z_Done_X_{in1 T#1s_|PT ET
256_Jin2
Reset_ENCO

I

5
otep L@

AN

In “Step=2", when the Home is found, it’ll
set “Reset_ENCO=True” to enable LD1,
reset “Encoder pulse” and “Logic pulse”.

X When the Home is found, the program must wait for a little time to start

any other motion function to ensure “Encoder” has been reset correctly.

Step_lini
3_{in2

TON

T#1s_|PT

ET

I

In “Step=3", after 1 second, set Step=4.

en eno >—]
4_lin ql-Step
1
en eno
1_{in ql-Trace_type_x
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In “Step=4", if set “Move_it=True”, it will calculate how much pulses
need to move. The pulse will be used as an absolute input value, then
set “Mov_PT” to “True” to run point-to- point motion in LD1.

- Move_it ~
——len q | | en eno
Step_Jin1 Next_Point_X_lin1 ql-Mov_Pulse_cnt_X

4_{in2 Current_point_X_lin2
1 Mov_PT

—len eno 5 |

5_1in ql-Step L@

Move_it

| =a |

In “Step=5", use Z_done to check if the motion is done. If done, set Step=4.

= = 1
|7 en q en q en eno 4(: >_|
Step_lin1 Z_Done_X_lin1 4{in qj-Step
5_lin2 128_{in2
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11.3.2 Set up I/0O connection

Step 1: Click [ Project ] > [ 1/O connection ] or the tool icon to open the setting window. Select
“Equipments” and then select "I_8094f: for I-8094F or 1-8094" I/O module.

--_ ISaGRAF - TS8094 - Programs -0 x

File Make Project Tool: Debung Optons:  Help

|E%1§E|Dlﬂl|$xh|mﬁ|ﬂa|

Begin: a zimple program for G094 - |
Functions: Z HOM S5H =ts .
Z NHO SH Tris Select boardlequipment E
Z_PHA_SH This { 80800 478 Ch Crter/Freq (high-profil] | = oK
Z_3_HOME =etti i 2084w 428 Ch Criter/Freq (high-profil) =
Z _HOME =tart aul [i_8090a: 3-Ch. encorder + 3-ch. Z-index |
=3 7 PT tiz mation for | _S092F for |-S032f LCancel
; — T : m.. o .|:|r i_8093w: 3-Ch. encorder + 3-ch. Z-index
Bedin: ST1  (Structured Tesxt . 3034F; for [-8034F or [-5034
= ( j L8172 19172 FRNet 10 | Note |
87005 8 CH. Thermistar & 8 CHNDO
1_37005a;: 8 CH. Thermiztar with Alarm :
L_87013a 4 CH. BTD lnput with Alarm Library
L3701 7a: 8 CH. Analog [nput with Alarm
L_87018a 3 CH. Thermocouple with Alarm " Boards
i_87019a: 8 CH. Thermocouple with Alarm =
i_87040c: 32 CH. DA & Cnt [Maw. 100Hz] * Equipments
i 87046c; 16 CH. DA & Cnt [Max. 100Hz] -
i 87051c: 16 CH. D/ & Cnt [Maw. 100Hz] ™

Step 2: Set up the parameters and variables for I/O connection. For this example, setup the “ALL_DI”,
“X_DI” and “ENCO”".

(o] «| »:m ref = 8094F0
[ 1 |/em i B094f ] Pulse Mode X = 2
[ B=ALLDly | ne«— mm Pulse_Mode_Y =2
= = DI <X e+ muz| Pulse_Mode Z =2
[] == ¥_DiI n (taan| Pulse Mode U =2
E| T=m z_DI I o EMG_}( [* EMG of x-axiz, addr=13 *) ]
] = U_DI nd fzZ1=
[C] = ENCO o - (]
[C] == PortD_DI na 4]
7]
I
I
]
[& |
[ o | em soft_grf
[-] == Setting na
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em i 8094f J maan] HYY Limit = 0
[-] == ALL_DI o cmuan| ALAHM = 0
B = X_DI ne o INP=0
= Dl o man| SYW limit_src = 0
[] = Z_DI ne o SW limit P = 0
[-] =2 U_DI no wain] SWW_limit_N =0
[l = ENCO o & Limit_P_X( Limit + of xeauis, adebr=11 % )
[-] == Portd_DI na & Limit N0 Limit - of x-sds, acddr=12 )
“
|I| @ NHome X (* NearHome of x-axis, addr =14 +)
E @ Home X (* Hame of X-axis, addr=15 *)
(6] I
(6 | 2]
@ DRY _X1* Driving state, addr =16 *) -
g |7
[ o | em soft_grf ]
[-] = Setting na
em i B094f J ‘o Encoder Mode X =1
[-] = ALL_DI n «— o Encoder_Mode_Y =1
[-] = ¥_DI n« | Encoder Mode Z =1
[-] =2 ¥_DI ne - _Mode_1l =1
B = 2 DI n & @ Current_point X (* Current position , unit is pulse, addr=101 %)
[-] = U_DI I R
([ B=ENCOWR | ~e ]
[-] == PortD_DI N na 7]

ICP DAS Co., Ltd. Technical Document




Classification ISaGRAF English FAQ-132
Author Raven Liu Version 1.0.0 Date Oct. 2010 Page 25/ 66

11.3.3 Compile, Download and execute the project

Stepl: Set up compiler Options: click [Make] > [Compiler options].

-.- [SaGRAF - EXAMPLE] - Programs - |0 x

Project Tool: Debuz Optons  Help

Make application Mis M| REY|
Begin  Yenfy
Tonch ‘

Compiler options

T argets:
» SIMULATE: “Warkbench Simulatar -

Wers  Besources sl
154680 TIC code for Motorols

GM: TIC code For Intel
[ CCEEMT C foiice code (7.3, 04] -~

Unzelect

[ [v Use embedded SFC engine ]

Upload...

Diptimizer: Make sure to check

[ [v Fum hwo optimizer passes] these items.
I Ewaluate constant expressions Default
[ Supprezs unuzed labels
[ DOptirmize vanable copying
[ Optimize expreszions
| Suppress unused code
[ Optimize arithmetic operations ak
| Dptirmize boolean operations

[ Build binary decizion diagrams [BDDz) Cancel

Step2: Compile & download: click [ Make ] > [ Make Application ], then download the project into XPAC
in the [ Debug ] mode.

Step3: Execute: Double click “start”, select “True”, and notice the variables’ value changing.

Mame Walue Comment |

3
FALSE

—=reed_K 5000 wariable Skark
Mext_Paint_x 0
hoee_it FALSE
Lirmit _M_= FALSE g | e I UIRILIE E
Lirnit_P_ FALSE
EMG _¥ FALSE | |
MHome_= FALSE
Horme_¥ FaLZE Home of X-axiz, addr=13
DRY ¥ FALSE Driving state, addr =16
Error_code -1 If walue = 0 means "Errar
Ack_Frror FalL=E Ack Error, addr=4
=end of list=
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Step4: Test: Double click “Next_Point_X", enter the next position to move to. Double click
“Mov_Speed_X”", enter the move speed. Double click “Move_it” and select “True” to start motion.

Mext position to move to

Write integerfreal variahle

Limit_P_¥
EMG_* wvanable Mext_Paint_x

MHarme_x¥

Home_x Enter new value:[ |1 o0 |
DREY X
Error_code

Aok _Error Write | | Cancel |
=end of list=

[ame Walue Comment

Step a 0: Sleep, 1: Home, .. | init
Current_gpaint_x a Current position |, unit is p

ST FalLSE Set True to start motion, =

7 s Write integer/real variable E
Mowve it

Limit_M_x variable Mov_Speed

Limit_P_x N
EMG _x Enter niew value:[ R0 |
MHame _% J
Home_x

DR _H Wirite | ‘ Canicel |
Error_code

Ack Error

<end of list= |

Mame alue Comiment

Step ] 0 Sleep, 1 Home, ..., ini

Current_goint X ] Currert position | unit is g

Start FALZSE Set True to start motion, ¢

how_Speed X S000 howve speed, init as 5000
100000 Mext position to move 1o,
FALSE Set True to Mowe to the n

Emdz ¥

MHome X waniable Mowve_it

Home _x

DRV W

Errorcode 0| FALSE | TRUE

Ack_Error

=end of list= | |
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11.4 Descriptions for the Setting of 1/0 Connection

We use the 1-8094F module as an example to illustrate the motion settings of I/O connection. Differ from
the 1-8094F, the 2-axis motion module I-8092F has the settings about X-axis and Y-axis only, without the
settings about Z-axis and U-axis.

ALL_DI

wn ISaGRAF - Z8094_01 - 1/Q connection HEE
File Edit Tool: Option: Help

PR =2

[o] | [z ref= 8094F0
i j (man] Pulse_Mode_X =10

I B = ALL_DI I e mm| Pulse_Mode ¥ =0

[[]= X DI n mm| Pulse Mode Z=10

[-]= Y¥_DI noa fITE =

[[]=Z DI nos Bl = EMG (" emergency signal )

[-] =2 U_DI n & #]

[] = ENCO B ]

[] = Portd_DI n & Input Channel (DI):

’ Ch1: X-axis Emergency stop
I Ch2: Y-axis Emergency stop
7]

Ch3: Z-axis Emergency stop
Ch4: U-axis Emergency stop
Ch5 ~ Ch8: Reserved

|

|Version far ICP-DAS i-71 880-8000Mieswe anincon series cortrollers anly

Pulse_Mode_X: Set the X-axis pulse output mode
Pulse_Mode_Y: Set the Y-axis pulse output mode
Pulse_Mode_Z: Set the Z-axis pulse output mode
Pulse_Mode_U: Set the U-axis pulse output mode

CW/CCW (Active Low); The default setting.
CW/CCW (Active High)

Pulse (Active High) / Dir. + (Active Low)
Pulse (Active Low ) / Dir. + (Active Low)
Pulse (Active High) / Dir. + (Active High)
Pulse (Active Low ) / Dir. + (Active High)

LA i =
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X_DI, Y_DI, Z_DI, U_DI:

an ISaGRAF - Z8094_01 - I/0 connection HEE
File Edit Tool: Option: Help

SEEEEL IR =1

Version 1.0.0 Date Oct. 2010 Page 28 /66

(o] | v ref = 8094F1
am i_8094f ] HW_ Limit= 0

[ = ALL DI n +— s ALARM = 0

B = X DI \ n¢ mm INP=0

[ = Y_DI e e YW limit P =0

[ = Z DI na ' limit N = 0

[-] == U_DI ) n« [1 ] & Limit_P_X(* Limi-postive switch state of X axis h

[[] = ENCO o | Limit_N_X (" Lint-necd )

] = Porto_DI v & Input channel (DI):
L :ﬂafHDSm\;?S:W* M1 Ch1: Limit + Switch

3 5 | & Home_ £ Hame s L. .
(e (6] .2l Ch2 : Limit - Switch
2] . :
= B Ch3 : Alarm Switch .
(2] Ch4 : Near Home Switch
- Ch5 : Home Switch
Ché6 : In position signal (INP)
. .
Ch7 : Z-index signal
- Ch8 : Active driving
|Versi0n for ICP-DAS i-71880-3000 iewiincon series controllers only Ch9 : Hardware IN3 Singnal

Ch10: Reserved

HW_Limit: Setting the hardware limit positions (Limit+ and Limit-).
0:

1:
2:
3

Active Low, slowdown stop; The default setting.
Active Low, suddenly stop.

Active High, slowdown stop.

Active High, suddenly stop.

ALARM: Setting the hardware alarm.
0:
1
2:

Disable alarm; The default setting.
Enable alarm, active Low.
Enable alarm, active High.

INP: Setting INP status.
0:
1:
2:

Disable INP; The default setting.
Enable INP, active low.
Enable INP, active high.
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SW_limit_P: Setting software Positive Limit position (Limit+, unit: pulse)
0: Disable Limit+; The default setting.

SW_limit_N: Setting software Negative Limit position (Limit-, unit: pulse)
0: Disable Limit-; The default setting.

ENCO :

29/66

s [SaGRAF - M94 01 - 10 connection

File Edit Toolz Ophon: Help
SIEEE LR A=

(o] «| v ref = B094F5
am i B094f mit] Encoder_Mode X = 1

[-] =2 ALL_DI n «— mu| Encoder_Mode_Y =1

[[] =2 X_DI n 4«  mu Encoder_Mode 7 =1

[-] = ¥_DI na wagr| Encoder Mode L) = 1

[-[]=2 Z_DI n& @ Current_point_ X (* Currert position , unit iz pulse, addr=101 *N

[[| = U DI n ]

[ B = ENCO oy 7] Input Channel

[-] = Port0_DI na | [4] Ch1 : X-axis soft logic pulse
#] Ch2 : X-axis encoder pulse
(5]~ Ch3 : Y-axis soft logic pulse
[4] b Ch4 : Y-axis encoder pulse
< Ch5 : Z-axis soft logic pulse
Ch6 : Z-axis encoder pulse
Ch7 : U-axis soft logic pulse

Ch8 : U-axis encoder pulse

Encoder_Mode _X: Setting X-axis Encoder
Encoder_Mode _Y: Setting Y-axis Encoder
Encoder_Mode _Z: Setting Z-axis Encoder
Encoder_Mode _U: Setting U-axis Encoder

CW/CCW mode; The default setting.

1/1 AB phase

1/2 AB phase

: 1/4 AB phase

Other values: Auto setting to ‘0: CW/CCW mode’.

hPNMRO

ICP DAS Co., Ltd. Technical Document




Classification ISaGRAF English FAQ-132

Author Raven Liu Version 1.0.0

Port0_DI :

There is one FRnet port in the 1-8094F or I-8092F module to connect with the FRnet I/0O.

Date Oct. 2010 Page

30/ 66

For writing the programs to connect with the FRnet I/O, please refer to FAQ-082 about using
"FR_16D0O", "FR_16DI" and "FR_B_A" C-function- blocks.

FAQ-082: http: //www.icpdas.com/faq/isagraf/082.htm

s ISaGRAF - Z8094_01 - 1/O connection
File Edit Tool: Option: Help
B eBR2n 43 i 8|

[0 | vm| ref = B094F6
am i_8094f )

[] = ALL DI ne— (2]

[-] = ¥_DI ne [3]H

[l = Y_DI ne ([4]4 \

[l = Z_DI ne ([5]

[[] = U_DI na [[5]4

[[] = ENCO el 7]

(8= Porto_DI |« E1=

K

These channels are meaningless now,
since the i_8094f and i_8092f cannot
detect the FRnet DI connecting status yet.

|\-’er3i0n for ICP-DAS i-71854-5000/0iewaNincon series controllers only
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11.5 The Motion Control Programming Steps for ISaGRAF

11.5.1 The Motion Control Steps:

The Motion control programming steps for ISaGRAF are the steps to use the axis cards to control the

motor moving. The basic flow chart is as below:

1. Initial Setting

v

2. Auto-Home-Search

v

3. Do Motion Moving

Step 1. Initial Setting:

It includes the initial setting of the range for speed (rate), the hardware active, the Auto-Home-Search,
the servo motor etc. In ISaGRAF programming, the Near Home/NORG, Home/ORG and Z-index are set in
the motion functions and the other hardware settings are set in the I/O connection.

The initial setting functions:

Function Usage 1-8092F 1-8094F / 1-8094
Speed (rate) range initial setting Z S RANG()
Auto-Home-Search initial setting Z S HOME()
Servo motor initial setting Z SRV_ON()

Step 2. Auto-Home-Search:

This step will search and check Near Home, Home and Z-index signals automatically before the motion
moving. The Z-index may not be searched in this step if it’s set not to search the Z-index in the initial

setting.

The Auto-Home-Search functions:

Function Usage 1-8092F 1-8094F / 1-8094
1. Search Hear Home Z_NHO_SH()
2. Check if succeeds Z_DONE( ): return 256
3. Search Home Z HOM SH() Z HOME()
4. Check if succeeds Z_DONE( ): return 512
5. Search Z-index Z_PHA_SH()
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Function Usage 1-8092F 1-8094F / 1-8094
6. Check if succeeds Z DONE( ): return 1024 Z DONE( ): return 256

Step 3. Do Motion Moving:

Start to do the motion moving. The I-8094F, for instance, can do the single-axis motion, 2/3-axis
interpolation motion, 2-axis circular interpolation...etc.

Motion Moving functions: (Refer to Ch.11.6.2 for more functions)

Function Usage 1-8092F 1-8094F / 1-8094
Z PT() Z_PT()
. . _ Z_PT2() Z_PT2()
ZZi?O:ulse (Point-to-point) 2C_PT2() 72 PT3()
ZC_PT2()
ZC_PT3()
Circular motion ZZC—AARRCCZZ(())
Speed-mode Motion Zz‘f/(;tl‘l\l\:\\//(())

Accident Situation:

When the motion is moving, it will be stopped at once if some hardware signals are activated, such as
Limit+, Limit- or EMG (emergency) signals.

In the next section, we will explain the ISSGRAF motion steps by the examples written in LD program
using 1-8092F motion module.
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11.5.2 The I-8092F Example:

The motion example uses I-8092F module.

m92_01 program LD1

Date

Oct. 2010

Page

33/66

1
|— en eno I
0_lin q=TMP_Int
INIT \
| 1| ~Motion1 Set initial variable to O
INIT \
| = | —— For theinitial setting of the 1°' PLC Scan
Set_i8092 /
I = |
Motion1:
I | < Start the step after the 2nd PLC Scan
Set_i8092
_ Z_S_RANG Z 5 _HOME
| || en eno en enol 5 |
Slot_1_|SL@TS_RANG[L_TMP_Int Slot_1_{SL@TS_HOME| TMP_lInt
X_AXIS_|AXIS_ X_AXIS_{AXIS_ \
0_|HOME_L
80000{RANGE_ 0_IN_HOME_L_ Set up Auto-Search-Home
0_|{INDEX_L
1_|HOME_STEP_ ]
Set_i8092

| o7 |

Set up range for speed.

Refer to Section.1.6.2 1

3
5
7

General settings for the Auto-Search -Home:

. In negative direction: search Home only

. In negative direction: search Home, and then Z-index

. In negative direction: search Near-Home first, and then Home

. In negative direction: search Near-Home, Home, and then Z-index
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Servo_ON Z_SRV_ON
| || en eno |
Slot_1_|SLATSRV_ON|_TMP_lInt
X_AXISAXIS_
1{SRV_ V\
Servo ON Server_ON=True, turn on servo motor
| 2 |
Servo_OFF Z_SRV_ON
| | | en eno |
Slot_1_{SL@TSRV_ON|-TMP_Int
X_AXIS_|AXIS_
0|SRV_ \
Servo_OFF Server_OFF=True, turn off servo motor
| R |
i8092_Find_NHome Z NHO_SH
= = = en eno =
Slot_1_|SL@&TNHO_SH|_TMP_Int
X_AXIS_|AXIS_
1000_|ST_SPEED_
ACC_T_X_|acc_
DEC_T_X_|DEC_ \ If “Find_NHome” is “True”, start to
10000_|SPEED_ auto search Near-Home.
i8092_Find_NHome
I Fo I
i8092_Find_Home Z_HOM_SH
| || en enol ¢ >
Slot_1_|SL@THOM_SH|-TMP_lInt
X_AXISAXIS_
1000_|SEARCH_SP_

i8092_Find_Home

| S

N

If “Find_Home” is “True”, start to
auto search Home.

ICP DAS Co., Ltd. Technical Document




Classification ISaGRAF English FAQ-132
Author Raven Liu Version 1.0.0 Date Oct. 2010 Page

If “Reset_ENCQ” is “True”, set “logic pulse” & “encoder pulse” to “0”.

Reset_ENCO Z_S_ENCO Z_S_ENCO
| | | en eno en enol ¢ >
Slot_1_JSL@TS_ENCO[_TMP_Int Slot_1_|sL@rs_ENcO|_TMP_Int
X_AXIS{AXIS_ X_AXIS_|AXIS_
0_{CE_ 1 lce
0_{VALUE_ 0_|{VALUE_
Reset_ENCO

| 2 |

If “Mov_PT” is “True”, start the single-axis point-to-point motion moving.

Mov_PT Z_PT
I I I en eno}—— ¢ )_|
Slot_1_|SLOT_  z_PT|_-TMP_Int
X_AXIS_|AXIS_

1000_|ST_SPEED_
Mov_Speed_X_{SPEED_

ACC_T_X_ACC_
DEC_T_XDEC_
Mov_Pulse_cnt_X_|PULSE_
0_|OFFSET_
0_|TS_
Mov_PT
| R |

35/66

If “Stop_Motion” is “True”, stop the X-axis motion at once.

"STATUS =1" indicates “suddenly stop”; "STATUS_=1" indicates ”"slowdown stop”

Stop_Motion Z_STOP
| | | en eno |
Slot_1_|SLOT Z_STOP[_TMP_Int
X_AXISHAXIS_
1JSTATUS_
Stop_Motion
| 2 |
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< 1
en q en enol |
TMP_Intin1 TMP_Int_]in ql-Error_code
0_lin2
Ack_Error 1 \
| || en eno - If .the function has error, it
will record the error code.
0_lin ql-Error_code
Ack_Error
| R\ \ o v/ {w ”
I If “Ack_Error” is “True”, it
will clear the error code.
m92_01 #£= D2
Z_DONE
I en

Slot_1_]

X_AXIS_]

eno ¢ )_I

SLOTZ_DONE|_Z_Done_X

AXIS_

4_

Check the state of the X-axis

If “Start” changes from “True” to “False”, it will set “Stop_Motion”
to “True” to stop the Motion.

Start

N

6_li

en

€no

Stop_Motion

5 |

1
ql-Step :
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“Servo_OFF” to “True” to stop the servo motor.

In “Step=6", if the stay time is over 0.5 sec or the motor is stopped, it will set

|7 en q en q
Step_int Z_Done_X_lin1
6_{in2 4_]in2
TON
IN Q
T#500ms_|PT ETL
1 1 Servo_OFF
—en eno en eno 5
0_lin ql-Trace_type_x 0in ql_sStep | Clear_Trace
5

—___ >

“Server_ON=True”; if “Start= false”, then return directly.

If “Start” change up to “True”, and “Step=1", “Set_i8092=True”, then

Start = 1 Set_i8092

- en q en eno 5
: Servo_ON

Step_{int _ _

5

o_lin2 1_{in ql-Step
Start _C>
| I\

“

The following program is running only if “Start= True”.
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If “Step=1", wait for 1 sec, then set “Find_NHome"” to “True” to start the auto search
Near-Home in the LD1.

= TON 1 i8092_Find_NHome
en q IN Q en eno = |
Step_{in1 T#1s_|PT ETL 2_lin ql_Step
1_lin2 —__ >
1
en eno
1_]in ql-Sub_Step

If “Step=2" and “Sub_Step” =1, set “Find_Home” to “True” to start the auto search Home

in the LD1.
——1en q en q en ql—
Step_]in1 b_Step_]in1 Z_Done_X_lin1
2_1in2 2_lin2 512_lin2
TON 1 Reset_ENCO
— 1IN Q en eno 5 |
1
en eno
0_{in ql-Sub_Step

If “Step=2" and “Sub_Step=2", use Z_done() to check if return to the Home position. If
Z Done_X=512, it means Home is found, then reset “logic pulse” & “encoder pulse” to “0”.

——Aen q en q en B ql-
Step_]in1 Sub_Step_lint Z_Done_X_lint
2_lin2 1_lin2 256_{in2

i8092_Find_Home
—len eno = |

1
2_lin ql_Sub_Step L@
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= TON 1
——en q IN Q en eno —]
Step_int T#1s_|PT ETL | 4in ql-Step
3in2 1
en eno
\ 1_]in q|-Trace_type_x

If “Step=3”, it means the Auto-Search-Home is done.

it starts to do the point-to-point motion in the LD1.

In “Step=4", it calculates how much pulses need to move, and use it as an absolute
input value. If set “Move_it =True”, it start to calculate, and when “Mov_PT” is “True”,

eno

| Mov_Pulse_cnt_X

_ Move_it
——1en q | | en
Step_]in1 Next_Point_X_lin1
4_lin2 Current_point_X_|in2
1 Mov_PT
—len eno =]
5_{in ql-_Step
Move_it
| 2 |

and set Step=4. Then return to the previous step.

In “Step=5", use Z_done to check if the motion is done. If done, return Z_Done_X=128,

Step_|

en
int

_lin2

Z_Done_X_{in1
126_{in2

q en q
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11.6 I1SaGRAF Function Descriptions

11.6.1 Notice in using motion functions:

In ISAGRAF, programmers often use the motion functions in Sequential Function Chart or
Structure Text language. If user select the LD or FBD to use the functions, please note not to call the

1-8094F/8092F/8094 functions in every PLC scan. Note the examples below:

Wrong Using:
]
Z_FT
I en enao .::' ‘:} =

1_|sLoT_ Z_PT
Dangerous !!

1_|ecis_
It calls function “Z_PT”
in every PLC Scan. 1000_|sT_sFEED_

S000_)J SPEED_

o
Z FPT
an 2no Lt =
Right Using: : 1_dsLoT_ ( Z_PT | tmp_int
1_JAxIs_
1000_| sT_SPEED_
S000_])SPEED
Safe 1! 1T
S0000_jACC_
It calls function “Z_PT” once
when the “start” is “True”. sooo0_|pec_

A00000_JPULSE_

O_JOFFSET_

start
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11.6.2 1-8094F / 1-8092F / 1-8094 Functions:

All parameters and returns of I-8094F/1-8092F/1-8094 functions are Integer.

Z_S_RANG: m  1-8094F m [-8092F m [-8094

Description: This function changes the Range register to change the accuracy and valid-
range of speed, acceleration (rate) or deceleration (rate).
Note: Remember to call this function before using motion moving functions.
If not, the range_ default setting is 80000. Default ranges:
Range of start speed or drive speed: 100 ~ 800000
Range of acceleration or deceleration: 12500 ~ 100000000
Range of acceleration rate or deceleration rate:
95368 ~ 6250000000 (Max. value for software setting is 2147483647)

Parameters:
SLOT_: The specific slot number that the motion module installed on.
AXIS_: Can be one of X-axis, Y-axis, Z-axis or U-axis. (X:1,Y:2,Z: 4, U: 8)
RANGE_ : The value to be assigned to the Range register (16,000 ~ 8,000,000)
RANGE_ : The R value of “multiple” in the expressions of speed, acceleration,
deceleration, acceleration rate and deceleration rate. User can use the PC tool
“Set_Range” to set the RANGE_, or give a suitable R value by referring the
expressions of the 1-8094F/8092F/8094.
Return: 0: OK

Others: Error. Refer to Ch.11.9 for the error massage list.

Set_Range Software Tool & the Expressions:

Download the demo and find “Set_Range.exe” in the ‘faq132_demo_chinese’ folder.
http://www.icpdas.com/web/product/download/software/development_tool/isagraf/document/faq/faq
132_demo.zip

As the figure below, run “Set_Range.exe” tool, enter a RANGE_ value in the “Range” column and click
“Calculate” to show the ranges of start speed, drive speed, acceleration (rate) and deceleration (rate)
that are the valid & safe ranges for the parameters in the motion moving functions. Please set a suitable
“RANGE_" value.
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Function 'Z_5_RANG( '
Range(16000~8000000)

0000

Range of Stant Speed and drive speed :

100 ~ 500000 «

This is a sfotware tool to support FBO92F / B094F /8094 I1Sa( If “Z_S_RANG” is not called, the default

- Calculate |

“Range” value is 80000.

Range of Acceleration and Deceleration

Valid range for start speed and drive speed

12500 ~ 100000000 «

Range of Acceleration rate and Deceleration rate :

85368 ~ 6250000000 >

Valid range for acceleration and deceleration

Valid range for acceleration rate and deceleration rate

The expressions of 1-8094F/1-8092F/1-8094 motion modules to calculate the speed and rate are listed
below. Please refer to the module manual for detail information.

Mutiple = ~2:003.000

|

huttiple

8,000,000

R
L

Muitiple

Acceleration (PPS/SEC) =A< 125+«

8,000,000

R
(I

Multiple

Drive Speed (PPS) =V«

Deceleration Increasing Rate _ _62.5:10° | _ 8,000,000
(PPSISECY L R
Mutiple

Deceleration (PPS/SEC) = D « 125 « —s,oog,om

] — |

Multiple
Initial Speed (PPS) = Sv » 2000000
e — |
Multipie

The usual words table for the expressions and ISaGRAF functions :

In ISaGRAF Function

In Expression

Multiple Multiple

R R value (RANGE_)

Initial Speed Start speed (ST_SPEED_)
Drive Speed Drive speed (SPEED_)

Acceleration

Acceleration (ACC )

Deceleration

Deceleration (DEC_)

In Expression

In ISaGRAF Function

Jerk

Acceleration rate (ACC_)

Deceleration
Increasing Rate

Deceleration rate (DEC_)

L, K, D,A, SV,V

These values will be transferred
into the modules. Users don’t
need to set in the ISaGRAF, so
there are no corresponded words.
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Z_S_HOME:

Description:

Parameters:
SLOT_:
AXIS_:
HOME_L_:
N_HOME_L_:
INDEX_L_:

HOME_STEP_:

Return:

ISaGRAF English FAQ-132
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m [-8094F m [-8092F = 1-8094

This function configures the polarities of Near-Home (NORG), Home (ORG) and Z-
index sensors. Also, the searching-steps of Auto-Home- Search are configured in
this function.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
Home logic polarity. ( 0: Active Low; 1: Active High )

Near Home logic polarity. ( 0: Active Low; 1: Active High )
Z-index logic polarity. ( 0: Active Low; 1: Active High )

The selections for Auto-Home-Search steps:

Do not execute the Auto-Home-Search steps.

In negative direction, trigger Near Home, and then Home.

In positive direction, trigger Near Home, and then Home.

In negative direction, trigger Near Home, Home and then Z-index.
In positive direction, trigger Near Home, Home and then Z-index.
In negative direction, trigger Home only.

In positive direction, trigger Home only.

In negative direction, trigger Home and then Z-index.

In positive direction, trigger Home and then Z-index.

O oo NDUHEWDN RO

In positive direction, trigger Z-index only.
10: In negative direction, trigger Z-index only.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_SRV_ON: m |-8094F m [|-8092F = 1-8094
Description: This function turns on/off the servo motor.
Parameters:
SLOT_: The specific slot number that the motion module installed on.
AXIS_: Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1, Y:2,Z: 4, U: 8)
SRV_: The setting turns on/off the Servo, and sets up how to turn off the servo if the

ISaGRAF program stops.

0: Servo off.

1: Servo on, and turn off automatically.
2: Servo on, and turn off manually.

Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

Z_HOME: m [-8094F o 1-8092F = 1-8094

Description: This function starts Auto-Home-Search motion with the Start-Speed,
Acceleration, Deceleration, Near-Home-Search Speed and Home-Search Speed.

Parameters:
SLOT : The specific slot number that the motion module installed on.
AXIS_: Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1, Y: 2, Z: 4, U: 8)
S_SPEED_: The Start Speed in the Auto-Home-Search motion. (Unit: PPS)
ACC_: The Acceleration in the Auto-Home-Search motion. (Unit: PPS/SEC)
DEC_: The Deceleration in the Auto-Home-Search motion. (Unit: PPS/SEC)
NH_SPEED_:  The Near-Home Search Speed (Drive Speed) in the Auto-Home-Search motion.
(Unit: PPS)
H SPEED_: The Home Search Speed in the Auto-Home-Search motion. (Unit: PPS)
This speed is recommended to be lower than the Start Speed.
Return: 0: OK

Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_DONE: m |-8094F m [|-8092F = 1-8094
Description: This function checks the completion of motion and returns the cause of motion-
completion.
Parameters:
SLOT_: The specific slot number that the motion module installed on.
AXIS_: Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1, Y: 2, Z: 4, U: 8)
Return: 1: reach software limit in positive direction and stop.

reach software limit in negative direction and stop.
the stop command “Z_STOP“ is executed.

128: complete the fixed-pulse (point-to-point) moving.

256: 1-8094/8094F: complete the Auto-Home-Search moving.
[-8092F: complete the Near-Home (NORG) Search step.

512: I-8092F: complete the Home (ORG) Search step.

1024: 1-8092F: complete the Z-index Search step.

4096: reach hardware limit in positive direction and stop.

8192: reach hardware limit in positive direction and stop.
16384: the driving is stopped because the ALARM is enabled.
32768: the driving is stopped because the Emergency is activated.

Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_NHO_SH:

Description:

Parameters:

SLOT_:
AXIS_:

ST_SPEED_

ACC_
DEC_
SPEED_:

Return:

Z_HOM_SH:

Description:

Parameters:

SLOT_:
AXIS_:

SEARCH_SP_:

Return:

1SaGRAF English FAQ-132
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o 1-8094F m [-8092F O 1-8094

This function is for I-8092F to start Near-Home-Search moving with the Start
speed, Acceleration, Deceleration, Near-Home Searching Speed.

The specific slot number that the motion module installed on.
Can be one of X-axis or Y-axis. (X: 1, Y: 2)

The Start Speed in Near-Home-Search. (Unit: PPS)

The Acceleration in Near-Home-Search. (Unit: PPS/SEC)

The Deceleration in Near-Home-Search, (Unit: PPS/SEC)

The Near-Home Search Speed (Drive Speed) in Near-Home-Search. (Unit: PPS)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

o 1-8094F m [-8092F O 1-8094

This function starts Home-Search procedure with the Home (ORG) Searching
Speed.

The specific slot number that the motion module installed on.
Can be one of X-axis or Y-axis. (X: 1, Y: 2)

The speed of Home (ORG) searching. (Unit: PPS)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_PHA_SH:

Description:

Parameters:
SLOT_:
AXIS_ :

Search_SP_:

Return:

Z_S_ENCO:

Description:

Parameters:
SLOT_:
AXIS_ :
CE_
VALUE :

Return:

1SaGRAF English FAQ-132
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o 1-8094F m [-8092F O 1-8094

This function starts Z-index-Search procedure with the Search_SP Speed.

The specific slot number that the motion module installed on.
Can be one of X-axis or Y-axis. (X: 1, Y: 2)

The speed of Z-Phase Searching. (Unit: PPS)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

m [|-8094F m [-8092F = [-8094

This function sets the values in the counter of logic pulse or encoder pulse.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
0: set up the Logic Pulse; 1:set up the Encoder Pulse

The value to be set.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_PT: m |-8094F m [|-8092F = 1-8094
Description: This function starts the fixed-pulse (point-to-point) motion in the Trapezoidal-

profile or S-curve moving.

Parameters:
SLOT : The specific slot number that the motion module installed on.
AXIS_: Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
ST _SPEED_: The Start Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
SPEED_: The Drive Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
ACC_: The Acceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Acceleration Rate ((Unit: PPS)/SEC?) in S-curve moving. And its Acceleration
will be assigned to maximum automatically.
DEC_: The Deceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Deceleration Rate ((Unit: PPS)/SEC?) in S-curve moving. And its
Deceleration will be assigned to maximum automatically.
PULSE_ : The total numbers of output pulse. This parameter is a signed 32-bits variable,
the negative value indicates motion in negative direction.
OFFSET_: To configure the offset for Acceleration or Deceleration driving.
OFFSET _ is optional and default setting is 0. (Unit: Pulse)
TS : 0: Set to Trapezoidal-profile moving
1. Setto S-curve moving
Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
Trapezoidal-profile moving: S-curve moving:
Velocity Veloolty
SPEED | ----- R S
SPEED a |
ST _SPEED !
ST_SPEED K----- T [T e e (e p— -
Time E Time
Acc/Dec E
i Deceleration
f {9‘”‘ (K) increase rate!(L)
,Accel(iratit;h _ Décc;c;atl<;n ~—
Area \ s Area ke >
Time
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Z_PT2:

Description:
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m [-8094F m [-8092F wm 1-8094

This function starts the trapezoidal-profile or S-curve 2-dimension linear
interpolation moving. The ST_SPEED_, SPEED_, ACC_ and DEC_ will be applied
to the main-axis.

Parameters:
SLOT : The specific slot number that the motion module installed on.
MAIN_AXIS_ : Main-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
SLAVE_AXIS_: Slave-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y: 2, Z: 4, U: 8)
Note: Above two parameters must assign to the different axis.
ST _SPEED_: The Start Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
SPEED_: The Drive Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
ACC_ The Acceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Acceleration Rate ((Unit: PPS)/SEC?) in S-curve moving.
DEC_ The Deceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Deceleration Rate ((Unit: PPS)/SEC?) in S-curve moving.
MAIN_FIN_: The finish point of main-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
SLAVE_FIN_: The finish point of slave-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
OFFSET_: To configure the offset for Acceleration or Deceleration driving.
OFFSET _ is optional and default setting is 0. (Unit: Pulse)
TS 0: Set to Trapezoidal-profile moving
1: Set to S-curve moving
Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
Trapezoidal-profile moving: S-curve moving:
Velocity V::;ig ______ T o
SPEED E
ST_SPEED ST_SPEED K-vvn- é ———————————————————————————————————— -
Time E ‘ Time
Acc/Dec '
| Deceleration
A Jark (K) increase rate/(L)
Acc«:\l?el':tion ‘ .“’_,,-’Décil::er:tiéﬁ\n_\\-
Time
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m [-8094F O [1-8092F wm 1-8094

This function starts the trapezoidal-profile or S-curve 3-dimension linear interpolation
moving. The ST_SPEED_, SPEED_, ACC_ and DEC_ will be applied to the main-axis.

Parameters:
SLOT : The specific slot number that the motion module installed on.
MAIN_AXIS_: Main-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
SLAVE_AXIS_: Slave-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
THIRD_AXIS_: Third-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
Note: Above three parameters must assign to the different axis.
ST _SPEED_: The Start Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
SPEED_: The Drive Speed in trapezoidal-profile and S-curve moving. (Unit: PPS)
ACC_ The Acceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Acceleration Rate ((Unit: PPS)/SEC?) in S-curve moving.
DEC_ The Deceleration (Unit: PPS/SEC) in trapezoidal-profile moving. Or
The Deceleration Rate ((Unit: PPS)/SEC?) in S-curve moving.
MAIN_FIN_: The finish point of main-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
SLAVE_FIN_: The finish point of slave-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
THIRD_FIN_: The finish point of third-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
OFFSET_: To configure the offset for Acceleration or Deceleration driving.
OFFSET_ is optional and default setting is 0. (Unit: Pulse)
TS_ 0: Set to Trapezoidal-profile moving.  1: Set to S-curve moving
Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
Trapezoidal-profile moving: S-curve moving:
Velocity Velocity
SPEED | ----- et ——
SPEED E
ST_SPEED ST_SPEED k-~ E ------------------------------------ -
Time E I Time
Acc/Dec !
i Deceleration
A Jark (K) increase rate|(L)
Acczl:ag:tion : .‘_’_,,-‘Décilfer:ti&ﬁ‘x__\
Time
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Z_ARC2: m [-8094F m [-8092F wm 1-8094

Description: This function starts the trapezoidal-profile, 2-dimension circular interpolation moving and
can only applied to the symmetric trapezoidal Acceleration or Deceleration.

The start-point will be the Origin of circular-interpolation motion.
The MAIN_CEN_P_ & SLAVE_CEN_P_ are center coordinates related to Origin; and
MAIN_FIN_P_ & SLAVE_FIN_P_ are finish coordinates related to Origin.

The position tolerance for the specified circular curve
is £1 within the interpolation range. When the value
of finish-point reaches the coordinate of short- axis,
the circular interpolation will be completed. It’s
showed as below.

Center point
(- 200,500)

Note:

The ST_SPEED , SPEED_, ACC_ and DEC_ will Finish point
(702,299)

be applied to the main-axis.

Interpolation will be finished

when ax2=299 in the 4th Start point (0.0)

quadrant,

Parameters:

SLOT : The specific slot number that the motion module installed on.

AXIS_MAIN_: Main-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X:1,Y:2,Z: 4, U: 8)

AXIS_SLAVE_ : Slave-axis: one of X-axis, Y-axis, Z-axis or U-axis. (X: 1, Y: 2, Z: 4, U: 8)
Note: Above two parameters must assign to the different axis.

ST_SPEED_: The Start Speed in trapezoidal-profile moving. (Unit: PPS)

SPEED_: The Drive Speed in trapezoidal-profile moving. (Unit: PPS)

ACC_: The Acceleration (Unit: PPS/SEC) in trapezoidal-profile moving.

DIR_: Clockwise or Counter-Clockwise.(0 : Clockwise, 1: Counter-Clockwise)

MAIN_CEN_P_: The center point of main-axis. This parameter is the relative offset to the current

position. And the negative value indicates that the finish point is in negative-direction.
SLAVE_CEN_P_: The center point of slave-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.

MAIN_FIN_P_: The finish point of main-axis. This parameter is the relative offset to the current
position. And the negative value indicates that the finish point is in negative-direction.
SLAVE_FIN_P_: The finish point of slave-axis. This parameter is the relative offset to the current

position. And the negative value indicates that the finish point is in negative-direction.

Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_CON_MV:

Description:

Parameters:

SLOT_:
AXIS_:
SPEED_:
PULSE_:

Return:

Z_VEL_MV:

Description:

Parameters:

SLOT_:
AXIS_:

ST_SPEED_:

SPEED_:
ACC_
DIR_

Return:
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m [-8094F m [-8092F = 1-8094

This function starts constant-speed, fixed-pulse (point-to-point) motion.
No acceleration or deceleration is applied in this motion.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X:1,Y:2,Z: 4, U: 8)
The Drive-Speed in constant-speed moving.

The total numbers (32-bits) of output pulse.
The negative value indicates motion in negative-direction

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

m [-8094F m [-8092F = 1-8094

This function starts velocity-move with drive speed continuously. The
trapezoidal-profile moving will be applied to Acceleration. Call Z_STOP( )
to terminate the velocity-move.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1, Y: 2, Z: 4, U: 8)
The Start Speed in trapezoidal-profile moving. (Unit: PPS)

The Drive Speed in trapezoidal-profile moving. (Unit: PPS)

The Acceleration in trapezoidal-profile moving. (Unit: PPS/SEC)

0: Move Direction Positive (Forward)
1: Move Direction Negative (Reverse)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_DRV:

Description:

Parameters:

SLOT_:

AXIS_ :

HOL_STA_:

Return:

Z_STOP:

Description:

Parameters:

SLOT_:
AXIS_:

STATUS._ :

Return:
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m [-8094F m [-8092F = 1-8094

This function holds the motion-starting of the involved axes.
And these involved axes will start moving simultaneously when HOL_STA_is
equal to 1.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)

0: drive hold
1: drive start

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

m [-8094F m [-8092F = 1-8094

This function stops motion of multiple axes. Please call Z_DONE to make sure
that all axes are stopped before starting next motion.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X:1,Y:2,Z: 4, U: 8)

0: Slowdown stop
1: Suddenly stop

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_MPG:

Description:

Parameters:
SLOT_:
AXIS_:

CONFIG_ :

FIX_PULSE_ :

CONSTSP_
MPGFQ_ :

Return:

Z_GET_SP:

Description:
Parameters:
SLOT_:

AXIS_:

Return:
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m [-8094F m [-8092F = 1-8094

This function enables and configures the manual-pulse-generator feature. After
enabling manual-pulse-generator feature, the constant-speed motion will be
started when every pulse is sent from external manual- pulse-generator.

The specific slot number that the motion module installed on.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)
0: Disable,

1: AB_PHASE, 2:CW_CCW

Indicates the numbers of pulse will be output when each pulse is sent from
manual-pulse-generator.

For instance, assigning 5 to this parameter, 5 pulses will be output when each
pulse is sent from external manual-pulse-generator.

The constant-speed of output pulse.

The maximum frequency of the manual-pulse-generator.
Please check the datasheet of manual-pulse-generator.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

m [-8094F m [-8092F = [-8094

This function gets the speed of current motion.

The specific slot number that the motion module installed on.

Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.
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Z_GET_AC:

Description:
Parameters:
SLOT_:

AXIS_:

Return:

ZC_BEGIN:

Description:

Parameters:
SLOT_:

MAXIS_:

SAXIS_:

TAXIS_:

CONSTSPEED _:

Return:

Demo files:
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m [-8094F m [-8092F = 1-8094

This function gets the acceleration of current motion.

The specific slot number that the motion module installed on.

Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y:2,Z: 4, U: 8)

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

m [-8094F m [-8092F = 1-8094

This function configures the involved axes, the constant vector-speed in
continuous interpolation moving.

The specific slot number that the motion module installed on.

The main-axis of interpolation moving.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y: 2,Z: 4,U: 8)

The slave-axis of interpolation moving.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y: 2,Z: 4,U: 8)

The third-axis of interpolation moving.
Can be one of X-axis, Y-axis, Z-axis or U-axis. (X: 1,Y: 2,Z: 4,U: 8)

Note: Above parameters must assign to the different axis.

The constant vector-speed in continuous interpolation.
This parameter should be less than 2,000,000 PPS

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

“M94_03.pia”, “M92_03.pia”
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ZC_READY:

Description:

Parameters:

SLOT_:

Return:

Demo files:

ZC_END:

Description:

Parameters:

SLOT_

Return:

Demo files:

Raven Liu
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m [-8094F m [-8092F = 1-8094

This function checks if the next interpolation segment is ready to be set.

The specific slot number that the motion module installed on.

0: the nextinterpolation segment is not ready to be set.
1: the next interpolation segment is ready to be set.
Others: Error. Refer to Ch.11.9 for the error massage list.

“M94_03.pia”, “M92_03.pia”

m |-8094F m [|-8092F = [-8094

This function completes the continuous-interpolation moving, and clears the
related configurations kept in driver.

The specific slot number that the motion module installed on.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

“M94_03.pia”, “M92_03.pia”
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ZC_PT2:

Description:

Parameters:
SLOT_:

MFINISH_:

SFINISH_:

MOVEMODE_

Return:

Demo files:
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1-8094F m [-8092F = 1-8094

This function starts the constant vector-speed, 2-dimension linear interpolation

moving.

The specific slot number that the motion module installed on.

The finish point of main-axis.
This parameter is the relative offset to the current position. And the negative

value indicates that the finish point is in reverse-way.

The finish point of slave-axis.
This parameter is the relative offset to the current position. And the negative

value indicates that the finish point is in reverse-way.

0: indicates the “begin” of continuous interpolation moving.

1: the interpolation segment is one part of continuous interpolation moving,

and the interrupt of motion checking in involved implicitly.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

“M94_03.pia”, “M92_03.pia” , “M94_04.pia” , “M94_05.pia”

Warning: Don'tcall "ZC_PT2", "ZC_ARC2" and "ZC_PT3" if no movement for the next command.
Please wait and call them until the next command has any pulse movement.
(Please refer to the "STEP5" program of the "m94_05.pia")
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ZC_PT3: m 1-8094F O [1-8092F = 1-8094
Description: This function starts the constant vector-speed, 3-dimension linear interpolation
moving.
Parameters:
SLOT_: The specific slot number that the motion module installed on.
MFINISH_: The finish point of main-axis.

This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way.

SFINISH_: The finish point of second-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way

TFINISH_ The finish point of third-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way

MOVEMODE_ 0: indicates the “begin” of continuous interpolation moving.
1: theinterpolation segment is one part of continuous interpolation moving,
and the interrupt of motion checking in involved implicitly.

Return: 0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

Demo files: “M94_04.pia” , “M94_05.pia”

Warning: Don't call "ZC_PT2","ZC_ARC2" and "ZC_PT3" if no movement for the next command.
Please wait and call them until the next command has any pulse movement.
(Please refer to the "STEP5" program of the "m94_05.pia")
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ZC_ARC2:

Description:

Parameters:
SLOT_:
DIR :

MCENTER_:

SCENTER_

MFINISH_

SFINISH_

MOVEMODE_

Return:

Demo files:
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m [-8094F m [-8092F = 1-8094

This function starts the constant vector-speed, 2-dimension circular
interpolation moving.

The specific slot number that the motion module installed on.
The direction. 0: Clockwise; 1: Counter-Clockwise

The center point of main-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way.

The center point of slave-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way.

The finish point of main-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way.

The finish point of slave-axis.
This parameter is the relative offset to the current position. And the negative
value indicates that the finish point is in reverse-way.

0: indicates the “begin” of continuous interpolation moving.
1: the interpolation segment is one part of continuous interpolation moving,
and the interrupt of motion checking in involved implicitly.

0: OK
Others: Error. Refer to Ch.11.9 for the error massage list.

“M94_03.pia”, “M92_03.pia”, “M94_04.pia” , “M94_05.pia”

Warning: Don't call "ZC_PT2", "ZC_ARC2" and "ZC_PT3" if no movement for the next command.
Please wait and call them until the next command has any pulse movement.
(Please refer to the "STEP5" program of the "m94_05.pia")
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11.7 Motion Demo Programs

11.7.1 The List of ISSGRAF Motion Demos with HMI

The demos can be found at:
http://www.icpdas.com/en/fag/index.php?kind=280#751 FAQ-132

Program Description
Samp809 A sample project which contains all motion functions.
M94 01 Use |-8094 card and LD language; Single-axis auto search Near-Home & Home,
and do the point-to-point moving.
M94 0la The same as “M94_01", but use ST language.
M94 _01b Use |-8094 card and LD language; Single-axis auto search Home,
and do the point-to-point moving.
M94_01c Use |-8094 card and LD language; Single-axis auto search Home,
do the point-to-point moving, and the manual-pulse- generator control.
M94_01d Use |-8094 card and LD language; Single-axis auto search Home,
do the point-to-point moving, and the FRnet.
M94 02 Use |-8094 card and LD language; 2-axis auto search Near-Home & Home,
and do the 2-axis 2-dimension interpolation moving.
M94 02a The same as “M94_02a”, but use ST language.
M94_02b Use |-8094 card and LD language; 2-axis auto search Home,
and do the 2-axis 2-dimension interpolation moving.
M94 03 Use |1-8094 card and LD + ST language; 2-axis auto search Home,
do the 2-axis 2-dimension interpolation moving.
M94 04 Use 1-8094 card and LD + ST language; 2-axis auto search Home, do the 2-axis
2-dimension interpolation moving and the 3-axis 3-dimension interpolation moving.
M94 05 Use 1-8094 card and LD + ST language; 2-axis auto search Home, and
read max. 250 (x,y) operating parameters for continuous motion from
“\System_disk\Backup_integer_0.txt’.
M94_06 Use |-8094 card and LD + ST language; 2-axis auto search Home, and
read more than 250 (x,y) operating parameters for continuous motion from
‘\System_disk\Backup_integer_0.txt’.
Max. 10000 (x,y) operating parameters for this demo.
M92 01 Use |-8092 card and LD language; Single-axis auto search Near-Home & Home,
and do the point-to-point moving.
M92 01a The same as “M92_01", but use ST language.
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Program Description
M92_01b Use |-8092 card and LD language; Single-axis auto search Home,
and do the point-to-point moving.
M92 0lc Use 1-8092 card and LD language; Single-axis auto search Home,
do the point-to-point moving, and the manual-pulse- generator control.
M92_01d Use |-8092 card and LD language; Single-axis auto search Home,
do the point-to-point moving, and the FRnet.
M92_02 Use |-8092 card and LD language; 2-axis auto search Near-Home & Home,
and do the 2-axis 2-dimension interpolation moving.
M92_02a The same as “M92_02”, but use ST language.
M92_02b Use |-8094 card and LD language; 2-axis auto search Home,

and do the 2-axis 2-dimension interpolation moving.

M92_03 Use |-8092 card and LD + ST language; 2-axis auto search Home,
do the 2-axis 2-dimension interpolation moving.

NOTE: The Soft-GRAF HMI has been phased out on Mar. 6, 2017. The suggested replacement software:
eLogger HMII. Please refer to the FAQ-115.

Example M94_01:

XP-8xx7-CEH6 Motion Demo : M94_01.pia . Pls refer to www.icpdas.com>FAQ>Software>1SaGRAF>132
FKP-3xx7-CEA + Slot 1: [-8094 Derno 01 (1-axis-X). This derno using Pulse_Mode as "2: Paulse [
Dir" and Encorder Mode as "1: AB phase (Divided by 10", If your hardware is different, pls change
it in the IO connection “_S094f"

This derno will find MHome switch first and then find Home switch, If your hardware doesnt have
MHome or Home switch, pls modify the "HOME_STEP_" setting in the "Z_S_HCOME" block in LD,

Ack Error
Start Stop Z_Done_X : -1
Speed (pulsefsec) : | 5000 |
Move it
Position {(pulse) : | 0 |

Limit- : ] Limit+ : ] EMG: ] NHome :JJ Home: [J§ Drv: |}

Step 0: Sleeping, press [Start] to demo it
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11.8 How to Copy One Single Motion Function

All the functions for I-8094F/8092F/8094 are collected in the “samp809” file. In Section 11.3.1, we show
you how to copy the whole function file “samp809” to your new project, now we will show you how to
copy one single Motion function to your project. Here, we will copy a function "Z_PT" from the
“samp809” to the “ex_8094".

Step 1: In the ISSGRAF Workbench, open 3§ ISaGRAF - Project Management
the function file "samp809". Fie Edit Project Tools Options Help
BE hEM EG| 0 — |8 e

creation
exd3094 simple example of i3094

samp8094 [SaGRAF Functions for 13094 module

Step 2: Select function "Z_PT", click [ File ] > [ copy to other project ], then select “ex_8094” to copy the
"Z_PT" to the project “ex_8094”. Press “OK”.

--- ISaGRAF - SAMFPB094 - Programs --- [53aGRAF - SAMPE094 - Programs

File: Make Project Tools Debng Opton: H Project Tool: Debwg Option:  Help

B MR DEM & X cev0 B M je |mHa| &g

E auto start function

Functions: Z 5 HOME auto start Dicticmary
T2 HOME  auto start fur l?am.msters aLto start function
SORT tiz maove _. f tfz move

e &0941 ths maove | Digry 941 tiz move twio axis

Z PT3 5054 line3 intery Hew 94 line3 interpolstion move

Z_ARCZ circular move l?rc:g;rs.m comment et ircular move

z_done check maotion = Renﬂmﬂ."Mu:u:e eck motion status
N zet encode value
Arrange programs op mation
Copy WV 5094 const move

Copy to other project e hold or drive start
o ISaGRAF Dielets iB094 const move

B HRZ DED FXi: ok 2y
Funetions: Z HOM_SH starts Home-Search procedure. "only for 13092" -
Z_NHO_SH This function starts Mear-Home Searching. "only far 15092
Z PHA SH This function starts Z-PHASE-Search procedure. "only for 5092

Z HOMI E

Z PT Q&

Z PT? - Copy program  £_FT

Z PT3 : Toproject [exB034] |

Z ARC? creation N

z done Lancel

ZSEN_ Egggi—g;} = for B0S20609¢ _ |
—_—  F=h T Ty e e — - =
Functions: Z_PT (Structured Text) [25034_05]

|Ver3iu:un for ICP-DAS i-71 58A-30000iew vincon series controllers only
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11.9 Error Code List for the Function Return

Error Code List for the Function Return -- 1-8092F/8094F/8094

Return Value |Description

Fail to find the correct card in the specific slot or the card has not registered to the

-1 RegEdit file.

Fail to open the device-node of I-8092F/8094F/8094. Please make sure no other process

-102 occupies that 1-8092F/8094F/8094 module.

-103 Fail to close the device-node of 1-8092F/8094F/8094.

-104 Cannot reset the Motion-Control ASIC.

-105 Cannot change the content of RANGE_ register

-106 Cannot change the output pulse mode

-107 Cannot change the input encoder mode.
-108 Cannot configure the hardware-limit sensor.
-109 Cannot set the INP configuration.

-110 Cannot set the ALARM configuration

-111 Cannot set the Servo output.

-115 Cannot configure the software-limit settings

-116 Cannot change the configuration of Auto-Home-Search
-118 Cannot start Auto-Home-Search.

-119 Cannot get motion-related digital inputs.

-121 Cannot set the logic-command counter.

-122 Cannot get the logic-command counter.

-123 Cannot set the encoder-position counter.

-124 Cannot get the encoder-position counter.

-125 Cannot get motion status.

-126 Cannot get the current speed.

-127 Cannot get the current acceleration.
-129 Cannot stop current motion.
-131 Cannot start motion of held axes.
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Return Value |Description
-132 Cannot hold the motion-starting.
-133 Cannot enable/configure the variable-ring feature.
-134 Cannot enable/configure the manual-pulse-generator.
-140 Cannot start constant-speed motion
-141 Cannot start trapezoidal moving
-142 Cannot start S-curve moving.
-143 Cannot start trapezoidal 2D interpolation moving.
-144 Cannot start trapezoidal 3D interpolation moving.
-145 Cannot start S-curve 2D interpolation moving
-146 Cannot start S-curve 3D linear interpolation moving
-147 Cannot start circular interpolation moving.
-148 Cannot set up the multi-dimension interpolation moving.
149 Canr'10t clear the related configurations kept in driver of the continuous interpolation
moving.
-150 Cannot get the next-ready status for the next interpolation segment.
-151 Cannot start the constant vector-speed, 2-dimension linear interpolation moving.
-152 Cannot start the constant vector-speed, 3-dimension linear interpolation moving.
-153 Cannot start the constant vector-speed, 2-dimension circular interpolation moving.
-156 Cannot change total number of output pulse.
=201 There is no active i-8094 module on the given slot.
-204 The value to be assigned to RANGE register is invalid.
910 The value to be assigned to STATUS_ in z_stop() is improperly.
(0: slowdown stop, 1:suddenly stop)
915 The value to be assigned to SRV_ in z_srv_on() is improperly.
(0: off, 1:turnon auto-off, 2:turn on manual off)
923 The value to be assigned to DIR_ in z_vel_mv() is improperly.
(0: forward, 1:reverse)
204 The value to be assigned to HOME_L_ in z_s_home() is improperly.

(O: Active Low, 1: Active High)
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Return Value

Description

The value to be assigned to N_HOME_L_in z_s_home() is improperly.

225 (0: Active Low, 1: Active High)
96 The value to be assigned to INDEX_L_ in z_s_home() is improperly.
(0: Active Low, 1: Active High)
=227 The value to be assigned to HOME_SET_in z_s_home() is improperly.
930 The value to be assigned to CONFIG_ in z_mpg() is improperly.
(O: disable, 1: AB_PHASE, 2:CW/CCW )
-232 The value to be assigned to H_SPEED_ in z_home() is improperly.
-233 The value assigned to parameter ACC_ is out of range of Acceleration.
-234 The value assigned to parameter DEC_ is out of range of Deceleration.
-235 The value assigned to parameter ACC_ is out of range of Acceleration- Increasing-Rate.
-236 The value assigned to parameter DEC_ is out of range of Deceleration- Increasing-Rate.
-244 The value assigned to parameter ST_SPEED is out of range of Speed.
-245 The value assigned to parameter Drive Speed is out of range of Speed.
-247 The Start Speed is larger than Drive Speed.
-248 Multiple axes are assigned to parameter AXIS_.
-249 No valid axis ID is assigned to parameter AXIS_.
-250 The parameter Slave Axis includes the axis ID assigned to Main Axis.
-251 The axis ID assigned to Second Axis and Third Axis is the same.
953 The value t? be assigned to DIR_ in.z_arc2() is improperly.
(0: clock wise, 1:counter clock wise)
61 The value assigned to parameter CONSTSP_ is out of range of Speed or is less than
2 * MPGFQ_* FIXEDPULSE_.
-301~ -315 |Indicates that some error happens to AXIS X, AXIS Y, AXIS Z or AXIS U.
-324 The Auto-Home-Search had not been configured.
398 Indicates the previous motion is not completed. Please wait for completion of motion, or
stop motion with z_stop().
-330 The path of circular moving is too small. Please try to increase the circular-path.
-333 The interpolation moving started before had not completed.
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Return Value |Description
334 The continuous interpolation moving is stopped because the next segment is not ready
to be set, user can set MOVEMODE_ to “0” to continue the interpolation moving.
335 Cannot start the 3-dimension continuous interpolation moving, the setting is for
2-dimension only.
- The motion control chip in the 1-8094/8092 module does not permit to set the next
interpolation segment, please call zc_ready() to check if ready to set.
-338 Indicates the Drive-Speed cannot be applied to S-curve moving.
339 Indicates the Drive-Speed cannot be changed in non-constant speed area of
trapezoidal-profile moving.
-341 Indicates the finish-point of interpolation moving cannot be changed dynamically.
-342 The axes that will to be started are not match to the axes that are held by z_drv().
314 Indicates the previous Manual-Pulse-Generator setting is active. Please disable MPG
settings with z_mpg().
-345 Indicates the some axes had been hold, please call z_drv() to release the hold-axes first.
-360 Cannot forward the Axes-checking command to system.
-361 Cannot get the settings of RANGE_ register.

Click the link for more 1SaGRAF FAQ:
http://www.icpdas.com/en/faqg/index.php?kind=280#751
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