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Digitized Automation for a Changing World

Delta Compact Modular Mid-range PLC
AS /AX-3 Series

enertronic

A NELTA



Flexible, Smart, Friendly - The Best Choice for a
Controller of Automated Equipment

The AS Series Compact Modular Mid-range PLC is a high performance multi-purpose
controller designed for all kinds of automated equipment. It features Delta's self-

developed 32-bit SoC CPUs for enhanced execution speed (40k

steps/ms) and

supports up to 32 extension modules or up to 1,024 inputs/outputs. The AS series
provides accurate positioning control for up to 8 axes via CANopen motion network
and 6 axes via pulse control (200kHz). It is widely used in diverse automated
equipment such as for electronics manufacturing, labeling, food packaging, and

textile machines.

The AS Series Controller is equipped with CANopen and EtherNet/IP network
communication for high-speed data transmission. The professional yet simple editing
software DIADesigner delivers quick hardware and network configuration with
built-in function blocks for different industries. It also provides multi-layer password

protection for enhanced system security.

The AS Series adopts a rackless design and DIN rail clips for fast
installation. The simple shape and dark gray exterior of the AS se
and dirt in harsh industrial environments.
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High Efficiency Computing

Delta's self-developed AS100/200/300 Series CPU provides 32-bit
high-performance computing and a real-time operation system. As the
core of a high-efficiency controller, it helps increase the productivity and

adaptability of demanding equipment.
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Advanced CPU Performance

m High Execution Speed Basic instruction /Boolean operation

AS100/200/300 series CPU 25ns

= Max. number of inputs/outputs: 1,024 50ns
= Max. extension ability: 32 modules

AX-3 series CPU 2~5ns
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Optimized Execution Efficiency

® General Scanning Method m AS Series Scanning Method

Standard simplex scanning which sequentially
goes through instructions by fixed schedule
operation (e.g. I/0O update). It significantly
affects overall execution speed.

‘..a..e O ) )

! 1 scan time

Optimized I/O updates

m Common in the industry:
PLC module bus update via
serial communication
General serial communication: the signal is

sequentially sent from the 1° module to the
last module. The more modules the longer

Fixed schedule operations will be
automatically processed by the CPU
background program when scanning starts.
This significantly enhances execution speed.

m AS Series:

PLC module bus update via
optimized CAN protocol
CAN protocol: The signal is sent via

optimized CAN bus protocol. The I/O update
time is not significantly prolonged even with

I/O update time it takes. more modules.

0.1ms 01ms*n 01ms

CPU #1 #2 #3 #4 #5

More modules reduce the update
speed

01ms
#4 #5 #6

#2

Industrial communication bus greatly
enhances stability and speed

Note: The real updating performance will be different for different
extension modules.

Permanent data backup, no battery required

m Lithium button battery for
Real Time Clock (RTC) function

Install geng - PLC power off
CR 1620
W RTC keeps accurate time

® Non-volatile memory material
for data backup

_ PLC power off

PLC programs permanent backup

Latched area  permanent backup
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Accurate Axis Control -
Positioning Control Solution

CANopen
DS301

FFFIITT

ts up to 8 Delta servo drives, 8 AC motor drives, and 7 AS RIO stations

m AS100/200/300 positioning control - Delta's CANopen control

= AS100/200/300 supports up to 8 Delta servo
drives and 8 AC motor drives (AS-FCOPM function

card is needed for the AS300) g;Agl(\)l?pen

= Fast positioning configuration in one initialization ---
instruction without building CANopen data exchange table
= Axis control by instructions provides easy maintenance )

and high PLC program readability

Supports up to 8 servo drives,
8 AC motor drives, and 7 AS RIO stations

B Simple control instructions for Delta drives (AS100/200/300 series CPU only)

* |nitialization: INITC » Constant speed control: PLSVC

= Relative positioning: DRVIC (Servo only) = Absolute positioning: DRVAC (Servo only)
» Read and write parameter: COPRW Start/Stop: ASDON

= Acceleration and deceleration: CASD Homing: ZRNC (Servo only)

ASDA-A2 back and forth motion control in 4 steps

‘ No software required Without looking up parameters

INITC K1 Step 1 - Initialization

1 I 1cASD K1

S| Step 2 - Acceleration and deceleration

| TASDoN K1 K1 | Step 3 - Start

] | Il
|_M:640
I RST MO
M1615  M1640 m
— — |—|—|DDRVAc K1 D2 DO | Step 4 - Back and forth g S e e
-
Dynamic modification of
next speed and position.

« www.enertronic.es - Tel.: +34 91 721 85 19. San Fernando de Henares. Madrid.

Soluciones tecnoldgicas en medida, gestion, automatizacion, proteccion y control



Ienertronic

Pulse J LI LI'L

— 1T T T L
 EEEEE

Motion control of max. 6 Delta AC Servo Drives

B Positioning control - high-speed pulse

» AS332T-A/AS332P-A transistor CPU: 6 axes (or 12 channels) 200kHz

» AS324MT-A differential CPU: 2 axes 4 MHz + 4 axes 200kHz

» Supports positioning planning table for fast positioning planning and path simulation
(AS100/200/300 series CPU only)

» Choose any given 2 axes for linear and arc interpolation

* Note: Please refer to the product specification section (P.28)
for more information on CPU models

i _ AS100/200/300 CPU AC Servo Drive
u ngh Speed counter ASDA-B3 & ASDA-B2 Series

» Real-time high precision monitoring:
AS332T-A/AS332P-A transistor CPU: 6 channels 200kHz
AS324MT-A differential CPU: 2 channels 4MHz/4 channels 200 kHz

» Up to 16 external input interrupts

» High-speed counter setting tools AS100/200/300 CPU
* Note: Please refer to the product specification section (P.28) i Encoder
for more information on CPU models 1 d= EH
One-time setup, 3
easy configuration
[ r— =3
Trpe TENETT. | - e
wwpes | T o] o= [[EE ] |
hpad Vet | Demwad | St | .
il PR
i
reepiaeet Regular Flat-type
e e 178 photoelectric sensor photoelectric sensor
PS-R PS-F
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AS500 Motion Control Solution

B AS500 EtherCAT motion control system

» AS516E CPU supports up to 16 Delta EtherCAT servos (min. sync time: Tms/16 axes)

» AS532ES/AS564ES CPUs support up to 32/64 Delta EtherCAT servos (Point-to-Point mode)

= Supports AS power, DIO, AlO, temperature and load cell expansion modules (max. 32 modules)

» 1GHz processor provides high operation performance

» Provides various motion commands: position, velocity, torque, multi-axis interpolation, E-gear,
E-CAM, G-code, and more

= Built-in 16 DI & 8 DO, 2 incremental encoders, SSI absolute encoder, RS-232/485, Ethernet,

CANopen DS301 and EtherCAT interfaces
HMI -

- HMI
[—' RS-232
RS-485
Ethernet

‘ CANopen
Temperature VFD PLC
controller ASDA-A3-M

ASDA-A3- E ASDA-A3-E ‘

»

I‘ °*“~
|

Temperature
controller

Encoder 5}. .............. .

B AS500 CANopen motion control system

= AS524C CPU supports up to 24 axes Delta CANopen servos (min. sync time: 2ms/4 axes)
Supports AS power, DIO, AlO, temperature and load cell expansion modules (max. 32 modules)
1GHz processor provides high operation performance
Provides various motion commands: position, velocity, torque, multi-axis interpolation, E-gear,
E-CAM, G-code, and more
Built-in 16 DI & 8 DO, 2 incremental encoders, SSI absolute encoder, RS-232/485, Ethernet (x2),
CANopen DS301 and CANopen motion interfaces
HMI
Ethernet 2 E

CANopen _I‘
ASDA-A3-M Temperature
_ controller
I | Motion
‘ ; ASDA-A3 ASDA-A3
Temperature VFD PLC Encoder H
controller

PC Ethernet 1

[

|'“5~
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® Higher scalability in DVP-MC and AS500

AS500 motion CPUs are designed with the Delta DVP-MC motion platform, which
allows users to scale up/down their systems to AS/DVP systems without rewriting all
programs

DVP15/50MC ﬂ i
i 3

®m Highly integrated CPU design

The AS500 motion control CPUs feature various built-in I/O and communication
protocols to satisfy customer needs for compact design and high performance

Micro SD card slot SSl absolute encoder interface

::“ ﬁnﬂﬂ ASS1BE
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16 DI
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»

RS-232/485

Mefcmcmemen T
F
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Incremental encoder interface x 2

Ethernet

AS5xXE CANopen (2-port) EtherCAT

AS524C CANopen CAN Motion  Ethernet
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AX-3 CODESYS Control Solution

m AX-3 CODESYS Control System

= Provides multiple controller solutions

- EtherCAT motion controllers
e AX-308E/AX-316E/AX-332E CPU supports up to 8/16/32 EtherCAT axes
(AX-332E min. sync time: 1 ms/32 axes)
e AX-304EL/AX-364EL CPUs support up to 4/64 EtherCAT axes (Point-to-Point mode)

- Logical controllers
o AX-300N/AX-324N CPUs built-in 0/24 DIO points

= Supports AS power, DIO, AIO and temperature expansion modules (max. 32 modules)

» High performance, min. command execution time: 2ns

» Provides various motion commands: position, velocity, torque, multi-axis interpolation, E-gear,
E-CAM, and more

= Built-in 6~16 DI & 6 ~8 DO, incremental encoders, SSI absolute encoder, RS-232/422 /485,
Ethernet and EtherCAT interfaces

RS-232

HMI

HMI - PC

RS-485

Temperature VFD ‘ PLC
controller ASDA-A3-E ASDA-A3-E
A 2 2

Encoder

/‘7

>

|
/ ‘
®

Note: Actual support functions will vary by series
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m Benefits of CODESYS platform
- IEC 61131-3 standards Save Time @ \
» High performance and stable operation
system .‘ D.‘ IEC 61131-3
» Enhances project development efficiency
with a standardized programming and CODESYS
controller development platform for

parameter s‘e’Fting, configuration and High Performance
PLCopen editing

m User-friendly programming software
DIADesigner-AX is a hew programming software for Delta AX series CPUs; it provides
an optimized user-friendly programming environment and reduces programming time
and effort for users
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The user interface of built-in 10 and axis parameter configuration

®m Highly integrated CPU design

The AX-3 motion control CPUs feature various built-in I/O and communication
protocols to satisfy customer needs for compact design and high performance

Micro SD card slot SSl absolute encoder interface

x .ﬁlﬂﬂ AX-30BE

_ v LT "

5 ' i 16 DI

| |

- 3

RS-232/485 g H
8 DO
Incremental encoder interface x 2
EtherCAT Ethernet

Note: Actual support functions will vary by series .
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Simple Installation

m Easy installation

= Space-saving design, suitable for installation in control panels

Wiring duct

H:88 mm

Wiring duct

B Rackless DIN-rail installation > Robust slot and clip interlocking design

m Fast disassembly

= Release the clip ring to easily take
out the module from the front
without moving adjacent modules

®m Simple installation process

= Press the clip rings and push the module to the desired position until you hear a "click"
to finish installation
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® Convenient grounding protection
= DIN-rail installation: CPU module and expansion modules can be installed directly on DIN-rail
without a backplane

= |nstallation with screws: pull out the installation clip ring and directly install it on the panel
= Both methods are equipped with ground protection

Ground protection

Top clip ring Back clip ring

m Screwless and time-saving installation

Y

Time-saving installation /
Complete I/O wiring in 1 second

B Robust loose-proof spring clamp terminal block

= |In commonly used spring clamp terminal = The AS Series adopts a full-covered
blocks, the clamping force is determined spring clamp design that enhances the
by the spring material, which decreases clamping force. When the wire is
with the aging of the spring pulled-out (red arrow) and the spring

moves up (green arrow), a downward
force is generated (blue arrow) to clamp
=N the wire

The green arrow is the clamping force, and
the red arrow is the pull-out force.
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Industrial Network Solution

EtherNet/IP Solution

The open industrial Ethernet communication protocol
for real-time control and data collection

Ethen'et/IP
= Max. connection resource (AS300): 16 devices (adapters), 32 CIP connections
= Max. data transmission: 500 bytes/connection

» Performance: slave station data update in 1 scan time

PLC (Built-in EtherNet/IP)
AS100/200/300/AX Series

Industrial Wireless AP /Client
DVW Series

Compact Motor Drive Generic Motor Drive Other bran_d
M300 Series C2000 Series EtherNet/IP equipment

m Flexible network system configuration

= Supports star, linear network topology for fast
expansion and management on production lines

= Compatible with IT network, no independent
network or IT technician required

= Combines with Delta IES solution to construct IoT
for more automation applications and industrial
4.0 upgrades

Linear

Ethen\et/IP

® One cable, one network

= Complete Delta EtherNet/IP solution connects
different equipment via Ethernet cable to
simplify system networking

Information
layer

» Replaces traditional 3-layer industrial
network structure with seamless connection
via 100 MB high-speed network

5
=]
c >
°
(&)

= Complete industrial network diagnosis to
shorten debug time

Equipment
layer
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J_EEI% DIACloud ---SW_

Industrial 4G Industrial Ethernet Cloud Router
Cloud Router DX-2300
DX-3021L9

SCADA System
VTS el

¥ A Energy Management System
= DIAEnergie

L

loT & Industrial Ethernet

» DIACloud platform connection

Industrial Ethernet Switch

B

» Redundancy ring recovery time < 20ms

DVS Series
K%’.‘NE
d

* Industrial class EMC testing

m Software integration

= Consistent data exchange interface
shortens learning time with fast
system configuration

AS Series C2000 Series

= Provides Delta's equipment parameter
list for quick parameter matching

I Parameter editing l» ufﬂ,\
<

| Data exchange |l »

without looking into a detailed manual B | Network topology NI I (E)tt:eerrNbgta/?F‘,j
= EDS File provides quick connection M300 Series  equipment

with EtherNet/IP products of other

brands

= Accurate data update

= Provides real-time cyclic and acyclic Fluctuated update frequency Stable update frequency

data transmission and defines data
priority between equipment " I " I
= Establishes multiple CIP links and T —
defines different register priorities p
with one piece of equipment V
= Executes data update based on user —
RPI. Updates all slave station data in 6ms
one scan time

» Enhances stability by 70% compared } Achieves 70% stability

to traditional Modbus TCP
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Industrial Internet of Things (lloT) Applications

AS-FFTPO1 communication card realizes various lloT applications required by a smart
machine: remote data access/visualization, connectivity to SCADA via OPC-UA, and
connectivity to cloud via MQTT

AS300 CPU

~ MQTT Cloud platform
Client (e.g. AWS)

WTSCaa
‘“@“nPC UA . e
ASFFTPOT [~ Server ., SCADA system
communication
card
. FTP FTP Client
Server (remote file access)
_ Web ,\/" .l Node-RED dashboard
Server LU/~ (remote data visualization)

EtherCAT Point-to-Point Positioning Solution

AS-FECAT communication card provides up to 16 axes point-to-point positioning to
construct EtherCAT network with Delta drives and remote 1/Os

AS300 CPU

EtherCAT ~

or

AS-FECAT Delta ASRTU-EC16 ASRTU-ECO2SSNA
communication servo drives EtherCAT EtherCAT
card remote I/O remote I/O

[ New ] [ New ]
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DIADesigner: EtherNet/IP

Iener’rronic
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—a Visualized Network
Mapping
= Direct network planning

[

JAma
e

—a Network Mapping
Diagnosis

= Real-time network status
and device indicators

display
."':rl #
o =
man L]

—a Parameter List

= Built-in parameter list of
Delta's products

!Hiiiiiii.

—a Data Exchange Table

= Data exchange via table blanks
filling. PLC programing is not
required

L

—a Data Input/Output
Corresponding Table

* Preset data exchange on
corresponding parameters
= Connecting equipment editing
on corresponding parameters
O

—8& Data Exchange Diagnosis

= Data exchange status and
error codes

1t
& o §
i
P
0k
praadens
o]
wewrnal

Visualized »m——
Product List

= Visualized equipment
selection

e 1
[
Aty
ALl
SEETFY

Equipment =——
Description
Management Function

it 1 T A il L 1 Mg
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AS100/200/300 Remote I/O Solution

CANopen Remote I/O

¢ Max quantity of RIO stations: 15 stations

¢ Max quantity of 10 modules (CPU right
side + RIO (SCM) right side): 32 modules
= Max DIO points: 1,024 points
= Max quantity of AIO modules: 16 modules
= Max quantity of communication modules:
4 modules (Only installed on CPU right side)
= Max quantity of IO modules installed on
RIO (SCM) right side: 8 modules

CPU

¢ AS-FCOPM can only be installed in slot 2
of the CPU and SCM
= When an AS-FCOPM is installed in slot 2,
slot 1 can be used to install another function
card of identical size except AS-FCOPM
= When SCM is working in RIO (RTU) mode,
then slot 1is disabled

'CANopen communication card
AS-FCOPM

* Note: AS300 CPU requires AS-FCOPM for
CANopen remote |/O communication

AS100/200/300

RTU mode
SCM module
ASOOSCM-A
—— —_— ——
1% station 2" station 3" station 15" station

XSO AL TN VL

[Fyr—
B Mok
o
mage 3
= i = s
o .
B s
. -

18wt T

]

—a Hardware Configuration

= Hardware parameter
complete planning

—a Visualized I/O Structure

= Direct I/O planning -._
P
H

—a |/O Product List

= Product description and specification

I/0 without Planning =

= Auto-mapping with 1/0O addresses in CPU
(X,Y, and D)
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Serial Communication Solution

Communication Card

. AS-F232
* Max. connectable stations: 32

* Max. distance: 1.2 Km

AS CPU

A 4|

A
A

1

1

1

1

| RS-422
1 Communication Card Slim PLC Generic AC  SCARA Robot
1

1

1

AS-F422 DVP Series Motor Drive DRS40L Series
Extensmn C Series
Mode == Q
! % - Temperature Power Meter
Controller DPM-C530
DTK Series

Communication

. Extension Module RS-485
UD Link ASO0SCM-A Communication Card
AS-F485 i

* Max. instructions: 1,000
* Max. communication

1S _ ,...--'" i Other Equipment
speed:300 bps ~230kbps b

P-----J-T

®m Modbus Mode

Easy data exchange configuration

Compact Modular Standard Type PLC
Mid-range PLC DVP-ES2 Series
AS PLC
On-site deployment

Creates
Table Generic AC Tem P M
DIADesi t h tabl perature ower Meter
JADesigner CELEIG IR Motor Drive  Controller DPM-C530
i : g C Series DTK Series
= o L
u et &
———
o [ = Dl S—
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Serial Communication Solution

m Real-time history log diagnosis ST R

» ASOOSCM stores 2k bytes history log; '
SCMSoft directly displays the log for :
real-time communication status e ::
monitoring with no additional :
monitoring software required

m UD Link Mode (User-defined)
» Easy connection to end equipment via special communication protocols

Traditional programming structure Connection to end equipment via special
Instruction receiving, accessing, editing, communication protocols
transmitting, sequence control - Edits the transmitting/receiving packets via SCMSoft;

format exchange and checksum calculation via ASOOSCM

- Packet content auto-combination for logic control in PLC,
reducing PLC program complexity

- Max. 1,000 transmitting/receiving packets

.” | " £ Packet Mo. RX Packet Mame
M 4] 1 RX Packetl
(4] 2 RX Packet2
(] 3 RX Packst3
£ Packet Mo. T¥ Packet Mame
(] 1 TX Packetl
] 2 TX Packet2
(=] 3 TX Packet3
Packet Segment Edit
No. Class Format Segment View Up
1 Message Constant  ASCIT "abed" Dor
3 Address Variable  Null (R(D Register [4]), 4) e
3 Message Constant  ASCII "efzh"
Delete
Command execution User-defined communication
sequence planning format editing
Command Bo, Command Typse Sered Packet Reww Packet Loy Feul Rty Frpmal Sond Waik
1 Sand & Recera TE Packetl RX Packet] Gato:l Gao:l 0 2 o
2 Tared K Recenms TH Packstd R Facketd ede 7 T T L] 3 1]
z Cermd & Pecere T Packet2l B Packet? Gotn ;3 Godn:l 1] 4 1]
4 Send & Recaive TH Packerds B Packetd Gota 4 Gata: L Q £ Q
L T F.l.rh")l'. H.’.'er& liw 5 [;\m ] 1] & 1]
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Programming & Diagnhosis

DIADesigner IEC Programming Software

Easy operation greatly enhances efficiency

Data Tracer/Logger w——

= Data log and time-sequential
analysis

Positioning Planning  =—
Tool

= Table-structured position planning

COMMGR

= Communication interface
manager

Projects for
Multiple Devices

= Integrates multiple
Delta products in one project

—

AS200/300 CPU

- Hardware Configuration

= Hardware configuration
and parameter setting

- Network Configuration

= Integrates fieldbus systems
in one view, including
EtherNet/IP, CANopen and
Modbus

P e e
e " ()

-
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