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Chapter 1 General Introduction

1.1 Summary

Kinco MK series combines the superior technology of Kinco HMI and PLC and the
Internet of Things (M-IoT). It is an economical all-in-one machine product that supports the
Internet of Things functions launched by Kinco Company.

The Kinco MK series all-in-one HMI-PLC retains the high cost performance of the
Kinco HP series of all-in-one machines, but adopts a high-performance CPU and the new
DTools software technology platform for programming the HMI, so as to support more rich
picture components and functions of the new software. In addition, combined with the Kinco
M-IoT technology platform it provides remote download, pass through PLC communication
over the network, VNC remote monitoring, equipment management and other advanced

remote operation and maintenance functions. This will provide more value for our users.

1.2 Product List

Item Type Specification

DC24V, DI 16*DC24V, DO 14*DC24V, 2*Al, 1*AO, USB2.0
Programming port (PLC&HMI sharing same programming port).
MKO070 MKO70E-33DT | PLC Part share 2*RS485 COM port, Supports up to 8 KS series
expansion modules. HMI part provides Ethernet interface,

supports access to external network or other Ethernet devices.

1.3 Environmental Condition

Kinco MK series accords with GB/T 15969.3-2007 (idt IEC61131-2: 2007) standard and test
specifications.
The following table lists the conditions and requirements for MK series to work properly. It is

the user's responsibility to ensure that the service conditions are not exceeded.
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Transport and storage

temperature -10°C~+60°C
Ambient relative 10%~95%, no condensation
conditions humidity
Altitude Up to 3000 m
Mechanical within manufacturer's original packaging, 5 falls from Im
. Free falls .
conditions of height.

Normal Operation

air

Open equipment : -10 --- +55°C; Enclosed equipment: 0~

temperature 50°C
Ambient relat%v_e 10%~95%, no condensation
o humidity
conditions -
Altitude Up to 2000 m
Pollution . .
F— for use in pollution degree 2.
5<f<8.4Hz, Occasional: 3.5mm amplitude; Continuous:
Sinusoidal 1.75mm amplitude.
Mechanical vibrations 8.4<f<150, Occasional: 1.0g acceleration; Continuous:
conditions 0.5g acceleration.
Shock occasional excursions to 15g, 11 ms, half-sine, in each of 3
mutually perpendicular axes.
El ectrostatic +4kV Contact, £8kV Air. Performance criteria B.
discharge
a.c. main power: 2KV CM, 1KV DM,;
High energy | d.c. main power: 0.5KV CM, 0.5KV DM;
Electromagnet | surge I/0s and Communication port: IKVCM.
ic Performance criteria B.
compatibility . main power: 2KV, SKHz. 1/0Os and Communication port:
(EMC) Fast transient 1KV, SKHz.

bursts

Performance criteria B.

Voltage drops
and
interruptions

a.c. supply: at 50Hz, 0% voltage for 1 period; 40% voltage
for 10 periods; 75% voltage for 20 periods.
Performance criteria A.

Ingress Protection Rating

P65
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1.4 specification

1.4.1 display specification

Type MKO070E-33DT
LCD size 7’ TFT
Resolution 800*480

Color 256K colors
Brightness 250cd/m2

Back light LED

Touch panel

4 lines, resistor web (4H)

Life 50000 hours

Processor 700MHz RISC

Ethernet 10M/100M self-adaption

Memory 128MB Flash + 64MB DDR2 RAM

Recipe memory 256KB+RTC

Expansion memory 1 USB Host

Programming download | 1*USB Slave/Ethernet/USB Flash disk

Printer port USB

S DTools programming + EdgeAccess for remote services + Kinco

Miot for IoT function

1.4.2 PLC specification

Parameters MKO070E-33DT
Power supply
Rated voltage DC24V

Voltage range

DC20.4V—28.8V

I/0 communication
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Digital 10 DI 16*DC24V, DO 14*Transistor
Analog IO AI2*TV, AO 1*IV (Supports voltage and current type )
Expansion Up to 8 module;Support KS series expansion module
Programming port USB2.0 Slave
2*RS485, PORT1&PORT?2, Baudrate up to 115.2kbps.
Serial port Port 1:Support programing, Modbus RTU master and slave,Free

protocol

Port 2: Modbus RTU master and slave,Free protocol

High speed counter

4

Support single,double UP/DOWN,AB phase pulse input.

4 max 50KHz.

High speed output

4

Q0.0,Q0.1,Q0.4 max output 50 Khz (The load resistance must be less

than 3KQ at maximum frequency)

Q0.5 max output 10Khz.

Interrupt

4 , 10.0-10.3 can be on/off interrupt.

Memory area

Programming Max. 4K instruction
Users data M area 1K bytes; V area 4K bytes
Data backup E2PROM, 448 bytes

Retentive range

V area 2K bytes:VB0-VB1907 ; Carea :

3 year at normal temperature

C0-Ce63.

Others

RTC

256

1ms time base: 4
10ms time base: 16

100ms time base: 236
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Interrupt 2, 0.1ms time base.
Counter 256
RTC Yes. The difference is less than Smin/month at 25°C.
1.4.3 Appearance
—— Display and touch
— Indicator light
DI
DO
AO
Al
DC24V
2*RS485 Ports
USB Host Ethernet Port (HMI)
and EX. (PLC) Clear Program (PLC)

USB Programming
Port ( HMI&PLC ) 7
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1.4.4 Dimension

MKO070E-33DT

Dimension 204*150*38.55mm

Cutout size 192*138mm

Chapter 2 PLC Introduction

2.1 Functions

2.1.1 CPU Status and LEDs

The CPU has two modes: STOP mode and RUN mode.

In RUN mode, the CPU executes the main scan cycle and all interrupt tasks.In STOP mode,
the CPU only process communication requests which comes from KincoBuilder software and
other Modbus RTU master device.At the same time, all output points are immediately output

to the "stop output" value defined in [Hardware Configuration] of the user project.

» Change CPU status
HMI-PLC provides one way for manually changing the CPU status: Executing [RUN] or

[STOP] in Kincobuilder.
Usually when the PLC is power on, default status of PLC is RUN status.
Below situation, the PLC status depend on Kincobuilder programming
a— PLC RUN mistake (strong mistake) will stop the PLC
b— The user use Kincobuilder [setup], PLC is RUN/STOP status
c¢— Users use STOP instruction to stop PLC
d— If downloading project failed, PLC will keep STOP status.
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2.1.2 USB Programming port

HMI-PLC uses USB (USB2.0 ) port as programming port. This type of interface is consistent
with most Kinco HMI products. Users can use cables with same connector port for PLC

programming.The USB programming port of MKO70E PLC and HMI are sharing one.

In PC, the programming port of HMI-PLC will be a virtual COM port, you must install the
driver for it when using in PC first time. After finishing installing software Kincobuilder ,
there will be different drivers in the path “\Kincobulider V***\Drivers\” for different versions
of Windows system. Right now it can only support Windows XP, Windows 7,Windows 8 and
Windows 10. When connecting programming cable to HMI-PLC and PC first time, Windows
system will detect new hardware and mention installing driver, users can install the driver

according to the version of Windows.

When the first time using USB cable to download Program on MK series.The USB driver is
needed installation.The installation step please refer to Kinco HPbuilder [Help]-[User
Manual]--Chapter 2.10
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2.1.3 Serial Communication Port

MKO70E providing 2*RS485 COM,which is Port]l and Port2,the Baudrated up to 115.2Kbps.
Portl could use as programming port,as well as Modbus RTU Master/Slave protocol,and free

communication. Port2 could use as Modbus RTU Master/Slave protocol,free communication.

And please refers to 2.2 Wiring diagram to know about their pin assignment.

2.1.4 High Speed Counter and High Speed Pulse Output

MKO70E provides 4 high speed counters (HSCO~HSC3).High speed counter supports a
variety of modes, it can be single-phase, dual-phase (Up/Down), AB phase (1-fold and 4-fold

frequency). The maximum counting frequency of the four pulse counters is SOKHz.

CPU Single phase AB phase

HSCO0 and HSC1 | HSC2 and HSC3 | HSCO and HSC1 | HSC2 and HSC3

MKO70E 50K 50K 50K 50K

MKO70E also provides 4 high speed pulse outputs(Q0.0,Q0.1,Q0.4andQ0.5)and all support
PTO(pulse train) and PWM(pulse width modulation) output.The highest frequency of each
series of CPU is as follows(The resistor of load should be less than 3KQ).

CPU Q0.0 Q0.1 Q0.4 Q0.5

MKO70E 50K 50K 50K 10K

2.1.5 Edge Interrupts

10.0-10.3 in CPU support edge interrupt function, it can execute interrupt by rising edge and
falling edge of input signal. By using this function, it can capture the rising edge and falling
edge of input signal quickly. For some input signal whose pulse width is less than the CPU

scan time, it can respond quickly.

2.1.6 Data Retentive and Data Backup

Data retentive means the data in RAM can retain after power failure.CPU provides a lithium

10
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battery (Replaceable but un-rechargeable) for data retentive. When CPU loses power, the data
in the RAM will be maintained by the lithium battery, and the retentive ranges will be left
unchanged at next power on.Through [Hardware] configuration in KincoBuilder, user can
select the type of data retentive (Such as V,C area) and the range. The life of battery is 5 years

and the retaining duration is 3 years at normal temperature.

Data backup is that CPU provides an E?PROM to store data permanently. At power on, the
CPU will restore the data from E2PROM into RAM to execute.

Note: Because E’PROM has a writing limit of 1 million times, users should avoid to write

data into data backup area frequently.

There are 448 bytes in V area for data backup (VB3648--VB4095),the data in this area will
save in E2PROM automatically. HMI-PLC sets VB3648--VB3902 as data backup by default,if
user needs to use VB3903--VB4095 for data backup,it needs to configure in [ PLC hardware

configuration] .The configuration interface is as following figure.

I/0 I Comm I Reten, Others
[V Permanent backup ¥E3B45-4095

[+ Backup the project files (Hot support for ES04)

2.1.7 Real-time Clock (RTC)

The real-time clock built in the all CPU modules can provide real-time clock/calendar

indication. Users need to use KincoBuilder [PLC] -> [ Time of Day Clock...] to set the clock
when using RTC first time. Then users can use real-time clock instructions (READ RTC.

SET RTC. RTC_W. RTC_R) .

After CPU power off, the real-time clock can be maintained by lithium battery. The life of

battery is 5 years and the retaining duration is 3 years at normal temperature.

11
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The HMI real time (RTC) funcation can provide real-time time/calendar,user can change RTC
from the system Setting , or through register LW10000 - LW10006 to modify time. MKO70E
RTC can be kept after power off.If precise time is required, user also can set HMI RTC
synchronization with PLC CPU. Please refer to DTOOLS use manual chapter 2.7 RTC Set
(2.7.3 System time and PLC Time synchronization)..

2.1.8 Backup Battery

HMI-PLC can use certain specification lithium battery as backup battery. When PLC is
power-off, it will use the backup battery to maintain real-time clock and RAM. The MKO070E
backup battery also supplies power to the RTC of the HMI and PLC to maintain the clock.

The backup battery is removable, user can replace new battery by themselves r

%

when the battery is empty. 1 @p}Q
The lithium battery is CR2032(3V) with connector. As shown in figure, user L
can order the battery separately.

2.2 Wiring diagram

12
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2.3 Dimension

0
0

Ml 10 nHm
0 0
T Kinco T
= = {
e e w7
MKO70E
2.4 Technical Specification
» DI Specifications
Input type Source/Sink
Rated input voltage DC 24V (Max. 30V)
Rated input current 3.5mA@24VDC
Max input voltage of logic 0 S5V@0.7mA
Minimum input voltage of logic 1 Common channel:11V@2.0mA

14


mailto:11V@2.0mA

Kinco-MK

User Manual

Input filter time delay

- off-to-on
- on-to-off

Common channel: HSC channel:

10ps(50k)
Common channel: 60pus; HSC channel: 6pus
(50k)

15us;

Isolation between input and internal
circuit

- Mode

- Voltage

Opt-electrical isolation
500VAC/1 min

DO Specifications(Transistor type)

Output type

Source

Rated power supply voltage

DC24V, allowance range:
DC20.4V—DC28.8V.(Same as power supply)

Output current per channel

Rated current:200mA  @24VDC

Instant impulse current per channel

1A, less than 1s

Output leakage current Max.0.5uA
Output impedance Max. 0.2Q
Output delay
- off-to-on Common channel: 15us; HSC channel:
- on-to-off 10us(50k)
Common channel: 35us; HSC channel: 6us(50k)
Protection:
‘Reverse polarity protection of power | No
supp]y Yes
‘Inductive load protection Yes

-Short-circuit protection
-Reverse polarity protection of output

Yes, less than 10s.

Isolation between output and internal
circuit

- Mode

- Voltage

Opto-electrical isolation
500VAC/1 min

15
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» MKO70E AI/AO Specification

Parameter

Al 2

Rated Power supply DC 24V, =100mA

Signal 4-20mA. 1-5V. 0-20mA. 0-10V
Resolution 12 bits

Accuracy 0.3% F.S.

Signal limitation

Current signal input could not over 24mA,
Voltage signal input Could not over12V

Speed (each channel)

15 times/sec

input resistance

Current mode: <=250Q
Voltage mode: >4M Q

AO 1

Rated Power supply DC24V =100mA

Signal 4-20mA. 1-5V. 0-20mA. 0-10V
Resolution(including symbol bit) 12 bits

Accuracy 0.3% F.S.

Speed (each channel) 15 times /s

Output resistance

Current mode:Maximum 500 Q
Voltage mode :Minimum 10K Q

Chapter 3 Software Introduction

3.1 HMI programming

HMI programming software: Kinco DTools. Download link for HMI software
http://en.kinco.cn

3.1.1 Create project

Process to create project based on Kinco DTools.
1, create project
Open Kinco DTools
1.1 create new project

(D click menu [File] -- [new] to create project;
16
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(2) input project name;
(3) Select path for saving project;
Y] Click [OK]
1.2 choose device, connect and setup parameters
D choose device-choose communication

Drag “Serial port”in [ Graph element window] -- [ Connector] to construct window.

Graph element window X

Conmector

@Choose device—choose HMI type
Drag “MKO070E”in [ Graph element window] -- [HMI] to construct window.
System will show ”Display Mode”, we can choose “Horizontal” or “Vertical”

Click [OK]

Graph element window Es
Conmector

= S

HPO43

0] 1

(B)choose device—choose PLC type (communication protocol)

Drag “Kinco PLC series” in [ Graph element window] to construct window

17
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Graph element window 3
: Conmector
I HMT
PLC
Inovance  Invt IVC1 i
H3u
S T
Keyence  Kinco PLC
KV-NBOA... Series
v S
Kinco Kinco Servo
Inverter Series

1.3 connect devices
Drag “COM” of HMI to close left side of connector, until connector and “COM” move

together. Connect PLC and serial port with same way.

HEAID

Sl FLZ_0_1

okAD
o PLC Sene

1.4 parameters setup-HMI
(1> Double click HMI, it will appearance [HMI Atrribute]
(2)  Find [Task Bar]
(3 Cancel the “” of “Display Task Bar”
(4) Setup COMO parameter at [ COMO setting ] based on PLC real communication

parameters.  All others will be default

18
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HMI Attribute pie
HMI System Information Text I Security Levels Setting | User Permissions Setting i
HMI | Task Bar i HMI License Setting i HMI Extended Attributes !
Historical Events Storage | Print Setting COMO Setting I Extended Memaory I
Type RS5232 i PLC Communication Time Out(s) 3
Baud Rate 115200 B Protocol Time Out 1{ms) 30
Data Bit 8 - Protocol Time Out 2{ms) 0
Bt none = Mamx interval of word block pack 2
Max interval of bit block pack 8
Stop Bit 1 =
Mz word block package size 3z
[T Broadcast 65535
Maz bit block package size 64
IUze Default Setting | |

HMI COMO setting

| R ER | Hih Gt S EEhE | KR | Rt |
| neods-2o0r | U | Oid | — [re043

LoigE | BEE | sHEes [FEas (B |

PortO (USE) Portl (R5485) Port2 (HIERFER)
oS (1 PLCSES : = I
wigE: 1150 E: g | 152w
il (Fak iR iR | [Fak
snighs: [0 $igt: sre: | [
it [t ik Bkt | 1
[T {E AmMoDBUS 34 1EAMODBUS 38

Bt [son  |ms FEil p | &K i zon ms Ei 0 K

[(#EE | [(mas ) (&8

3.1.2 Edit configuration .

Reference Kinco DTools manual.

3.1.3 download link for HMI manual

https://en.kinco.cn/Download/D_enUserManual/HMI/Kinc0%20DTo0ls%20User%20Manual.
pdf

19
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3.2 PLC

3.2.1 introduction

Kinco MK series use Kincobuilder programming software and same instructions, same as HP
series.And MKO70E improve some functions, pls reference the manual.

Pls reference Kincobuilder software [Help] or download K5/K2 software for most functions.

https://en.kinco.cn/Download/D_enUserManual/PLC/Software%20manualfor%20K5 2019051
6.zip

3.2.2 Install driver of USB programming port

MK series provide USB programming port. This programming port will be used as virtual
serial port in PC. Its driver files are located in \drivers in Kincobuilder installation folder. Right

now it supports Windows XP. Windows 7. Windows 8 and Windows 10 systems, as shown in

following figure:

File Edit View Tools Help

Organize » Include in library = Share with + Burn MNew folder
2 A At o
& Favorites Mame Date medified Type Size
Bl Desktop . Win7 2015/7/17 9:54 File folder
& Downloads ; Wing File folder
1=l Recent Places . XP File folder

When connecting programming cable to MK series and PC first time, Windows system will
detect new hardware and mention installing driver, users can install the driver according to the

version of Windows.

> Fail in installing driver in Windows 7?
If it is simplified Win7 system, it will be lack of files mdmcpq.inf and usbser.sys, so it can not

install the virtual serial port.

These two files are in the path .\Win7\windows, users can copy these two files to following
20
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path and install the driver again.

Copy mdmcpgq.inf to C:AWINDOWS\INF.
Copy usbser.sys to C:\WINDOWS\SYSTEM32\DRIVERS\

» How to install driver in Windows 8,Windows10 ?
1. If you can use internet, Win8/Win10 will update driver automatically .

Programs and Festures
Power Options

Event Viewer

System

Metwork Connections
 Disk Management
Computer Management
Command Prompt.
:Cemmﬁ\d Prompt (Admin)

Task Manager
 Control Panel
*File Explorer
Search

21
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8| &S

4 3 WIN-CURDOPGRGAA

» 4 Audio inputs and cutputs.

o 4P Batteries

© 3 Bluetooth

o (8 Computer

b g Disk drives

» B Display adapters

i) DVD/CD-ROM drives

- 0% Human Intedace Devices

© g IDEATA/ATAP! controllers

= Keyboards

o I Mice and other pointing devices

# [l Other devices

+ "F Ports (COM &LPT)
§ Communications Port (COM1)
o e Print queues
& [ Processors
o [ Sensors
o [ Software devices
» & Sound, video and game controllers
» <& Storage controllers

(M System devices
o B liniereal Sarial Rue cantralieee

File Action View Help
L Ao =N AN T
4 & WIN-CURDOPGRGAA

b gij DVD/CD-ROM drives

U Human Inteface Devices

> G IDE ATAZATAPI controllers

> & Keyboards

= M Miceand other pointing devices

4 TF Ports (COM & LPT)
¥ Communications Port (COM1)

o e Print queues

= [ Processors

o [ Sensors

» [ Software devices

» & Sound video and game controllers

© € Storage controllers

o (MR System devices
|« B lniercal Serial Bos contrmllers
Launches the Update Driv
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Device Manager =
File Action View Help
e mE B e FS8s
4 & WIN-CURDOPGRGAA
» & Audio inputs and outputs
> 3 Batteries
> £} Blustooth
o (8 Computer
> (o Disk drives
> W, Display adepters
» A} DVD/CD-ROM drives
> U Human Interface Devices
» G IDEATA/ATAPI controllers
» &= Keyboards
» I Mice and other pointing devices # Search automatically for updated driver software
» M Monitors. Windows will search your computer and the Intemet for the latest driver software
o & Metwork adapters for your device, unless you've disabled this feature in your device installation
4 [l Other devices g
5 STM32 Virtual ComPort in FS Mode

How de you want to search fer driver software?

Ports (COM & L i
‘ ‘?'?o c;:.?“mmm:“pm[cwn % Browse my computer for driver software

o dgh Print queues Locate and install driver sottware manually.

- [ Processors

» [ sensers

5 [l Software devices

» & Sound, video and game controllers
» € Storage controllers

o M System devices

B lnierssl Sarial Rus contrallars

. BSSPM
NG sy

2. If you have not internet, pls reference below information.

Below picture is advanced starting of Win8

Find advanced starting, then choose 7 to forbid driver signature.
(1)  Install PLC drive according Window guidance.

Choose driver files in WinS8.
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Device Manager
File Action _Vlmr H!lp
| m E ||

4 @&l WIN-CURDOPGRGAA
> % Audio inputs and cutputs.
o 4 Batteries
> ) Blustooth
o (8 Computer
5 o Disk drives
> W, Display adapters
» oi DVD/CD-ROM drives
= B Human Interface Devices
5 Gl IDEATA/ATAP! controllers
& &= Keyboards
5 M Miceand other pointing devices
» I Monitors.
» & Network adapters
4 [y Other devices
I STM32 Virtual ComPort in FS Mode
4 TF Pons (COM & LPT}
9 Communications Part (COM1)
o i Print queues
» B Processors
o I Sensors
o [ Software devices
o & Sound, video and game controllers
+ ¢ Stonage controllers
& [ System devices
B linivaresl Sarisl Buie cantenlees

Device Manager
File Action View Help

CE T

How do you want to search for driver software?

+ Search ically for

.

d driver

‘Windows will search your computer and the Internet for the latest driver scftware
for your device, unless you've disabled this feature in your device istallation
setfings,

+# Browse my computer for driver software
Locate and install driver software manually.

&5 WIN-CURDOPGRGAA
» 4 Audio inputs and outputs
4 Bottesies
) Bluetooth
o (% Computer
b oy Disk drives
» W Displey adapters
5 gij DVD/CD-ROM drives
B3 Human Intedface Devices
& g IDE ATA/ATAPI controllers
b 2= Keyboards
5 I Mice and other pointing devices
o B Monitars.
5 & Network adapters
a [[3 Other devices
[ STM32 Virtual ComPort in FS Mode
2 "F Ports (COM & LPT)
" Communications Port [COM1)
o e Print queues
= B Processars
o [ Sensors
» [ Software devices
o & Sound, videa and game contrellers
& & Storage controllers
o (M System devices
B linnerzal Sarial Boe controliees

(€) [l Update Driver Software -

Browse for driver software

Search far driver software in this locs
|ChUsers\gq\Documents
¥ Include subfolders

# Let me pick from a list
This list will show installed driy
software in the same category]

Select the folder that contains drivers for your herdware.

Kinco-MK
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b L Music
» |5 Pictures
o @ Videos
4 &y Local Disk (C)
b MotePad++
ki PerfLogs
Il Program Files
4 i Program Files (<36)
» Ji Common Files
i Intemet Bxplorer
4 | Kinco
4 ). KincoBuilder V3.00.0 En
| Bootloader
4 ). Driverc
b b Win?

& x»
'l KincoPlcLog
ki project
) UsrBlkLibs

Folder:

—

= {1 G OB

ENG

56 PM
24207
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w WS

4 4 WIN-CURDOPGRGAA
5 ¥ Audio inputs and cutputs
3P Batteries
- ) Blusooth
o {8 Computer
o (g Disk drives
©» B Display adapters
© i DVD/CD-ROM drives
& B Human Intedace Devices
© @ IDEATA/ATAPI controllers
» = Keyboards
= I Mice and other pointing devices
& B Monitors
¥ Network adapters
# [fn Other devices
[ STM32 Virtual ComPort in F$ Mode
+ TF Pors (COM &LPT)
Y3 Communications Port (COM1)
o i Print queues
& [B Processors
o [ Sensors
o [ Software devices
> % Sound, video and game controllers
© € Storage controllers
o (B System devices

© B lniercal Secial R contmilees

Device Manager

Browse for driver software on your computer

Search for dmves software in this location:
| APragram Files (86 ance ilder v2.0.0.0

¥ Include subfelders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
‘software in the same category as the device.

LIRS G e,
e m E Bl EeS
a g WIN-CURDOPGRGAA

o (M Computer

> (o Disk drives

» B Display adapters

» ki DVD/CD-ROM drives
» B8 Human Interface Devices
» G IDE ATAVATAPI controllers

Windows encountered a problem installing the driver software for your device

» = Keyboards Windows found driver software for your device but encountered an error while attempting te
> I Mice and other pointing devices install it

» B Monitors

> & Network sdspt Kinco PLC Virtual COM Port

a |[y Other devices

[ STM32 Virtual ComPort in FS Mode
7§ Ports (COM & LPT)

"F Communications Port (COM1)
o i Print queues
> [N Processors
» [ sensors
> [ Software devices
> & Sound, video and game contrellers
» € Storage controllers
o (M8 System devices

© B lnimreal Carial Rus crndrallaes

The third-party INF does net contain digital signature information.

 you know the manufacturer of your device, you can visit its website and check the support
section for driver software,

1 17

2 It will show “settings” when mouse at the right side of Window, then click “settings”
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t 8 . 5 Tuesday
. October 24

Settings

Control Panel

PCinfo

Help

tax

Unavailable

Notifications

(3) Click “update and recovery” in the “PC settings”

‘Change PC settings
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OneDrive

Search and apps

Privacy

Time and language

Update and recovery

Personalize

Lock screen

Picture password

View recently used settings

(4) Click “restart now” at advanced startup

Recavery

Refresh your PC without affecting your files

If your PC isn't running well, you can refresh it without losing your photos,
music, videos, and other personal files.

Get started

Remove everything and reinstall Windows
If you want to recycle your PC or start over completely, you can reset it to its
factory settings

Get started

Advanced startup

Start up from a device or disc (such as a USB drive or DVD), change Windows
startup settings, or restore Windows from a system image. This will restart your
PC

Restart now
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(5) Click advanced options

© Troubleshoot

Advanced options

(6) click startup settings

28



© Advanced options

Startup Settir
Changs Windows

m image §ie

rtup Re

(7) Click restart

© Startup Settings

Restart to change Window

Kinco-MK
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(8) This is the picture after computer restarting.

Choose 7 to forbid driver signature inforcement, then PC restart.

Startup Settings

a number to chy om the options below:

Enter to return to your operating system

(9) Re-install PLC driver based on Window guidance. Choose driver files in the Win8

It will show below information, choose “ install this driver software anyway”

o i

-

B Device Manager ]
File Action View Help

G AT T T

. N

go 1 Update Driver Software - STM32 Virtual ComPart in FS Mode

> g OF installing driver software..
Windows Security

> Am ! of this dr

# Don'tinstall this driver software
R Vou should check your manufacturer's website for updated driver software
» o Pr for your device.

Install this driver software anyway

e Only install driver software obtained from your manufacturer's website or
FRe | disc. Unsigned software fram ofher sources may harm your computer or steal
v information.

g
©
+

WU () See detaits

(10> Figure as below after successful
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File Action View Help

e || 2 H e | @RS

Device Manager

4 g WIN-CURDOPGRGAA
> ¥ Audic inputs and cutputs
» 3 Batteries
» @ Blustooth
o M Computer
> . Disk drives
- % Disploy sdapters
» ¢l DVD/CD-ROM drives
~ 0 Human Interface Devices
» G IDE ATAZATAPI controllers
» = Keyboards
5 I Mice and other pointing devices
» 6 Manitors
» B Network adapters
4 L[y Other devices

Virtual
5 T Ports (COM & LPT)
- feh Print queues
» @ Processors
» [ Sensors
o [l Software devices
» % Sound, video and game controllers
5 & Storage controllers
> (M System devices.
o @ Universal Sesial Bus contrallers

File Action View

Help
lesmiElAm & ENS

Windows has successfully updated your driver software

Windows

is device:

Kinco PLC Virtual COM Port

e+ Al Control Panel ltems + System v G

[ & WIN-CUROOPGRGAA
v & Audicinputs and outputs

b i} DVD/CD-ROM drives

& Human Interface Devices

b g IDE ATA/ATAP! contraliers

b 2= Keyboards

& | Mice and other pointing devices

B Monitars

1+ ¥ Network adapters

4 "7 Ports (COM &LLPT)
Communications Port (COM1)

1 g Print queues

b [ Software devices

©» % Sound, video and game controllers
1+ €& Storage controllers

[ (M System dewices

I+ | Universal Serial Bus controllers

View basic information about your computer
Windows. editi

Kinco-MK

User Manual

Search Control Pansl P

Windows 8.1 Enterprise.
© 2013 Microsoft Corporation. All

rights reserved.
System
Processan InteliR) Core(TM] i5-72000 CPU @ 2.50GHz .71 GHz
Installed memory (RAM]:  2.00 GB
System type: B4-bit Operating System, x54-based processor
Pen and Touch: No Pen or Touch Input is available for this Display

Cemputer name, domain, and werkgreup settings

Rm Windows 8

Computer name: WIN-CURDOPGRGAA W Change settings.
Full computer name: WIN-CUROOPGRGAA
Computer description:
Workgroup: WORKGROUP
Windows activation.

Windows is activated Read the Microsoft Software License Terms

Product ID: 00261-30000-D0000-AAB25

ENG

Change product key

S:08 PM
10/24/2017
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LY = Drivers — 5 IEN
= X
= ut 'X =7 ) &) New item ~ Y g ope BH setectan
s Copy path 7| Easy access ~ = Ed Select none
B % Move  Col Delet Hew Properties i
[ 7 - Foider =] & i g2 Invert seiection
€ 4 s ThisPC » Local Disk (C) b A
Je Desktop A Neme
Documents
& Downloads
B Music
E Pictures
B Videos

4 {fy Local Disk £
NotePads +
Perilogs
Program Files
4 li Program Files (x36)
b Common Files
Internet Explorer
4 i Kineo
a | KincoBuilder V3000 En

. Boctloader

a Drivers
. WinT
Wing
P
KincoPiclog

project
b UseBiklibs
Micrasoft NET
Windews Defender )
3items

3.2.3 High speed counter

2 m%:& N

MKO70E-33DT provides 4 high speed counters (HSCO~HSC3).High speed counter supports a

variety of modes, it can be single-phase, dual-phase (Up/Down), AB phase (1-fold and 4-fold

frequency).The maximum counting frequency of the four pulse counters is SOKHz.

CPU Single phase

AB phase

HSCO0 and HSC1 | HSC2 and HSC3

HSCO0 and HSC1 | HSC2 and HSC3

MKO70E 50K 50K

50K 50K

All high speed counter can support maximum 32 PV and support 32 “CV=PV” interrupts. PV

can be set as relative value or absolute value. If it is relative value, then the "CV = PV"

interrupt allows the selection to occur cyclically.
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3.2.3.1

Operation Modes and Inputs of the High-speed Counters

Input signals of high-speed counter include: clock (input impulse), direction, start and reset.

In different operation modes input signals is different. Please see below:

HSC 0
M:d REscnhes 10.1 10.0 10.5
0 Single-phase up/down counter
1 with internal direction control: Clock Reset
2 SM37.3 Reset Start
3 Single-phase up/down counter Direction
. .. Clock
4 with external direction control Reset Direction
6 Two—p_hase counter with up/down Clock Clock Up
clock inputs Down
9 A/B phase quadrature counter Clock A Clock B
HSC1
Mode Description 10.4 10.6 10.3 10.2
0 Single-phase up/down counter
1 with internal direction control: | Reset Clock
2 SM47.3 Reset Start
3 Single-phase up/down counter Direction
. . Clock ——
4 with external direction control Reset Direction
6 Two-phase counter Clock
7 with up/down clock inputs Reset Down Clock Up
9
A/B phase quadrature counter Clock A Clock B
10 Reset
HSC 2
Mode Description 10.4 10.5
0 Single-phase up/down counter Clock
with internal direction control:SM57.3
9 A/B phase quadrature counter Clock A Clock B
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HSC 3
Mode Description 10.6 10.7
0 Sipglg-phase up/dqwn counter Clock
with internal direction control:SM127.3
9 A/B phase quadrature counter Clock A Clock B

3.2.3.2 Control Byte and Status Byte

» Control Byte
In SM area,each high-speed counter is assigned control byte to save its configuration data: one
control word (8 bit), current value and pre-set (double-integer with 32 bit). Initial value of
current assigned value. If the current value is written in the high-speed counter, it will start

counting from that value. Please see below:

HSCO0 HSC1 HSC2 HSC3 Description
SM37.0 | SM47.0 | SM57.0 | sSM127.0 lligzc\:/lve electrical level of reset signal: 0=high;
SM37.1 | SM47.1 | SM57.1 | sM127.1 lligzc\:/lve electrical level to start signal: O=high;

SM37.2 | SM47.2 | SM57.2 | SM127.2 | Orthogonal counter rate: 0=1x rate; 1=4x rate”

SM37.3 | SM47.3 | SM57.3 | SM127.3 | Counting direction:0=Decrease; 1=Increase

SM37.4 | SM47.4 | SM57.4 | SM127.4 | Write counting direction in HSC? 0= NO; 1= Yes

SM37.5 | SM47.5 | SM57.5 | SM127.5 | Write new pre-set value in HSC? 0= NO; 1= Yes

SM37.6 | SM47.6 | SM57.6 | SM127.6 | Write new current value in HSC? 0= NO; 1= Yes

SM37.7 | SM47.7 | SM57.7 | SM127.7 | Allow this high-speed counter? 0=NO; 1= YES

HSCO0 HSC1 HSC2 HSC3 Description

SMD38 | SMD48 | SMD58 | SMD128 | Current value

SMD42 | SMD52 | SMD62 | SMD132 | Pre-set value

HSCO0 HSC1 HSC2 HSC3 Description

SM141.0 | SM151.0 | SM161.0 | SM171.0 | Use multiple preset value:0=No. 1=Yes.

Preset value type:0=Absolute  value.

SM141.1 | SM151.1 | SM161.1 | SM171.1 .
1=Relative value.
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Preset value comparison interrupt
(“CV=PV?”) cyclic execution.

SM141.2 | SM151.2 | SM161.2 | SM171.2 | 0=No. 1=Yes.

Note:Only valid when preset value is relative
value.

SM141.3 | SM151.3 | SM161.3 | SM171.3 | Reserved

Update multiple PV segment and preset

SM141.4 | SM151.4 | SM161.4 | SM171.4 value:0=No. 1=Yes

SM141.5 | SM151.5 | SM161.5 | SM171.5 | Reset interrupt variable:0=Yes. 1=No.

SM141.6 | SM151.6 | SM161.6 | SM171.6 | Reserved

SM141.7 | SM151.7 | SM161.7 | SM171.7 | Reserved

HSCO0 HSC1 HSC2 HSC2 Description

Starting value of preset value table (1t is
SMW142 | SMW152 | SMW162 | SMWI172 | offset corresponding to VBO0),it must be odd
value.

It needs to pay attention that not all the control bits of the control byte is suitable for all
operation mode. For example, “Counting direction” and “Write counting direction in HSC” can
be only used in mode 0,land 2 (Single-phase up/down counter with internal direction
control),if the operation mode is with external direction control, then these two bits will be
ignored.
The control byte, current value and preset value are 0 by default after power on.
> Status Byte

In SM area, each high-speed counter has a status byte, which indicates the current status
of high speed counter.

HSCO0 HSC1 HSC2 HSC3 | Description
SM36.0 | SM46.0 | SM56.0 | SM126.0 | Reserved
SM36.1 | SM46.1 | SM56.1 | SM126.1 | Reserved
SM36.2 | SM46.2 | SM56.2 | SM126.2 | Reserved
Fault in multiple PV value
SM36.3 | SM46.3 | SM56.3 | SM126.3 table:0=No, 1=Yes
SM36.4 | SM46.4 | SM56.4 | SM126.4 | Reserved
SM36.5 | SM46.5 | SM56.5 | SMi126.5 | Current counting direction:
0 =Down; 1=Up
Current value equal to preset value:
0=No,l =Yes

SM36.6 | SM46.6 | SM56.6 | SM126.6
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SM36.7 | SM46.7 | SM56.7 | SM126.7 Current value greater than preset value:
0=No,l =Yes

HSCO HSC1 HSC2 HSC3 Description

SMB140 | SMB150 | SMB160 | SMB170 | Current PV segment No.(Start from 0)

3.2.3.3 Preset value (PV value) setting

MK series support up to 32 PV value for each high speed counter, and supports setting PV
value as relative value or absolute value. It supports “CV=PV” interrupt cyclic execution.
Follows take HSCO as example to describe PV value function and setting.

>  How to select “multiple PV” mode

In the control byte of each high speed counter, there is one control bit for enable multiple preset
value.

In HSCO, this control bit is SM141.0.

If SM141.0 is 0,it will use single PV value, same as K5 PLC.SMD42 is for new PV
value,SM37.5 is to update this new PV value.

If SM141.0 is 1,it will use multiple PV values. In this situation,SM37.5 and SMD42 is invalid.
All the PV wvalues will be in the PV table(SMWI142 is for starting address of the
table),SM141.4 defines whether it use the data in PV table or not.If SM141.4 is 1,it means
when HSC starts, it will get the data from PV table. If SM141.4 is 0,when HSC starts,it will
ignore the data in PV table and get the data from last preset value

>  Multiple PV table

If using PV table,all the PV value will get from PV table.

Each HSC provides one control word which is used to set the starting address of PV table.If
using multiple PV then all PV value will get from PV table.The starting address of PV table is
odd address of V area,such as 301(Means VB301).

The format of PV table is as follows.

Data
Offset ‘¥ Description
type P
0 BYTE Quantity of PV
1 DINT First PV
5 DINT Second PV
DINT
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(1)  All the offset value are the offset bytes related to the table.

(2)  When it is set as relative value,then the absolute value of PV data must be greater than
1,or PLC will consider the segment of multiple PV finish and count the number of PV
according to this(Higher priority than setting quantity of PV).

When it is set as absolute value,the difference between two adjacent PV’s absolute
value must be greater than 1,or PLC will consider the segment of multiple PV finish
and count the number of PV according to this(Higher priority than setting quantity of
PV).

(3) “CV=PV” interrupts must execute in sequence,it means that after the counter reaches
the first PV and executes interrupt,then it will compare with the second PV and so
forth.

(4) PV must be set reasonably.Here takes relative value as example,if it is positive
counting,PV must be greater than 0,otherwise the “CV=PV”interrupt will never
execute.If it is negative counting,PV must be less than 0,otherwise the
“CV=PV”interrupt will also never execute.

> Relative value and absolute value
In the control byte of each high speed counter, there is one control bit which is used to set PV

as relative value or absolute value.

For HSCO,the control bit is SM141.1.

If SM141.1 is 0,it means PV is absolute value. When counting value is equal to PV,it will
execute “CV=PV” interrupt. For example,if it sets 3 PV values,such as 1000,2000 and
3000,then when counting value reaches 1000,it will execute the first “CV=PV”interrupt. When
the counting value reaches 2000,it will execute the second “CV=PV” interrupt and so forth.

If SM141.1 is 1,it means PV is relative value.If counter takes current counting value as
reference,when the value it continues to count is equal to PVit will execute “CV=PV”
interrupt.For example,if it sets 3 PV values,such as 10,1000 and 1000,and the current counting
value is 100 before HSC starts,then when the counting value reaches 110,1110 and 2110,it will
execute corresponding“CV=PV” interrupt.

»  “CV=PV”interrupt cyclic execution
“CV=PV”interrupt cyclic execution is only valid when PV is set as relative value.

If SM141.0 is 0,it means “CV=PV” interrupt only executes once.When all interrupts finish
execution,then it will stop.If it needs to execute again, it must modify the related registers and

execute HSC instruction again.
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If SM141.0 is 1,it means “CV=PV” interrupt is cyclic execution.When the last PV interrupt
finishes execution,PLC will take the current counting value as reference to calculate new value
for PV interrupt,then it will start to compare the counting value and execute “CV=PV”
interrupt and so forth.This process will execute cyclically.

For example,it sets 3 PV values,such as 10,1000 and 1000.And the current counting value is

100 before HSC starts,then the value for every interrupt is as following table.

Current Interrupt times | First value Second value Third value
counting value
100 Ist time 110 1110 2110
2110 2nd time 2120 3120 4120
4120 3rd time 4130 5130 6130
N time

3.2.3.4 “CV=PV” Envent No.

When it uses single PV mode, the HSC will be fully compatible with K5 (Include “CP=PV”
event No.).

When it uses multiple PV mode, the HSC will assign a new event No. for 32 PV, as shown in
following table.

High speed | Interrupt No. | Description
counter
64 “CV=PV”interrupt of 1st PV
HSCO 65 CV=PV”interrupt of 2nd PV
... (Plus 1D
95 “CV=PV”interrupt of 32nd PV
96 “CV=PV”interrupt of 1st PV
HSC1 97 CV=PV”interrupt of 2nd PV
... (Plus 1D
127 “CV=PV”interrupt of 32nd PV
128 “CV=PV”interrupt of 1st PV
HSC2 129 CV=PV”interrupt of 2nd PV
... (Plus 1D
159 “CV=PV”interrupt of 32nd PV
160 “CV=PV”interrupt of 1st PV
HSC3 161 CV=PV”interrupt of 2nd PV
... (Plus 1D
191 “CV=PV”interrupt of 32nd PV
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3.2.3.5 How to use high speed counter

» Method 1:Use instructions for programming

1)Configure the control byte of HSC and define the current value (i.e. starting value) and the
preset value.

2)Use HDEF instruction to define the counter and its operation mode.

3)(Optional) Use ATCH instruction to define the interrupt routines.

4)Use HSC instruction to start the high-speed counter.

» Method 2:Use wizard of HSC

In HMI- PLC, it provides configuration wizard for high speed counter. Users can use the
wizard to configure all high speed counters and don’t need to program. The wizard is as
following figure:

After using wizard to configure HSC, user also can use “Method 1” to modify the parameters

of HSC.
x|

WEC: [#500 ]  Mode: [Mode 0 x| [ Ensble HSC  Start method! [Run dirsctly at PLC startup =l
Quadrature rate: [l = Reset signal level: [Hizh - Start signal level:[licn -

Signal Input: Pulze: I0 1

[T Ensble externsl reset interrupt
[V Update direction Few divection: |Up - Interrupt routine: | =l
[¥ Update count walue  Hew count walue: IEI I Ensbie external direction changed infereopt
Interrupt routine | k|

"BV and correspending interrupts

¥ Enable multiple P¥s Relationship beiween P¥s: |Abzolute vI I Cyelie "CV=FV" interrupts

~Multiple FVs settings

[¥ Update FV and quantity GQuantity: |3 E Starting location of FV table (VE): I3DDQ

I... [Address Value [Event... |Interrupt routine i
1 %vDI0io 100 64 (IHTO0) IHT_O

2 wDanid 200 &5 Tyl I s
3 wmaoig 300

~8ingle P¥ settings (compatible with ES)

[T Update preset velue(FV) Hew EV: IZ

I Enable "OV=PV" interrupt

Interrupt routine: | |

Apply I 0K | Cancel | Help |
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How to use HSC wizard:
1) Select the counter in [HSC] .
2)  Check [Enable HSC] , and then continue following configuration.
3)  Select counter mode in [Mode] .
4)  Select the starting mode in [ Start method] .

There are two starting method:

“Using HSC instruction™: If selecting this method, then it needs to execute HSC instruction

to start the HSC. Before executing HSC instruction, it doesn’t need to configure the
registers and execute HDEF instruction.

“Run directly at PLC startup”: If selecting this method, then the HSC will start
automatically after PLC power on without executing any instructions.

5)  If user needs to use multiple PV mode, then check [Enable multiple PVs] and

continue to configure all PV values and related ‘Value’ and ‘Interrupt subroutine’.  If

checking [ Update PV and quantity] , then it can adjust the value in [ Quantity] to modify

the number of PV.
6) Ifuser needs to use single PV mode, then check [ Update preset value(PV)] in
‘Single PV settings’ and modify the PV value and related interrupt subroutine.

7)  For other options, please refer to the descriptions to HSC.

3.2.4 How to use high speed pulse output

MKO70E also provides 4 high speed pulse outputs(Q0.0,Q0.1,Q0.4andQ0.5)and all support
PTO(pulse train) and PWM(pulse width modulation) output.The highest frequency of each
series of CPU is as follows(The resistor of load should be less than 3KQ).

CPU Q0.0 Q0.1 Q0.4 Q0.5

MKO70E 50K 50K 50K 10K

For position control instruction, MK070E have one position output channel for every high

speed pulse output .Meanwhile one position enable control bit in SM area.
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Q0.0 Q0.1 Q0.4 Q0.5
Position output channel Q0.2 Q0.3 Q0.6 Q0.7
Position enable control bit SM201.3 SM231.3 SM251.3 SM221.3

Position output channel output motor position signal. Forward is 0, rollback is 1.
Position output enable control bit forbid or allow the involved output channel. The position
enable control bit have highest priority. If it is forbidden, position control instruction won’t

output position control signal. The involved output channel will be used as common DO.

3.2.4.1 High speed pulse output instruction

MKO70E provides 3types of instructions for high speed pulse output.
1) PLS: it is used to output PTO(Single segment or multiple segments) and PWM.
2)  Position control: There are 5 instructions, include PREL(Relative positioning),
PABS(Absolute positioning) ,PHOME(Homing), PJOG(Jogging) and PSTOP(Emergency
stop). User can use these instructions to achieve positioning control easily .Note: When

using position control instructions, the frequency of output pulse must be not less than

125Hz.

3)  Following instruction PFLO_F: There are parameters such as input
frequency(F),electronic gear ratio(NUME . DENOM), pulse number(COUNT) and so on,
these parameters can be used as variable. The frequency of pulse output is equal to
multiple by electronic gear ratio. When the pulse number reaches the value COUNT, then it
will stop output and set DONE bit. Note: When using following instruction, the frequency
of output pulse must be not less than 30Hz.

3.2.4.2 How to use PLS instruction

PLS instruction can implement PTO and PWM output function.
e PTO: Pulse Train Output.

e PWM: Pulse-Width Modulation.

» Descriptions
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Name Usage Group Suitable for
RS K2
{Ew EHO |—
LD PLS g K5
KW
KS
IL PLS PLS Q U HP
MK
Opera | Input/Ou L
nds —_ Data Type Description
Q Input INT Constant (0. 1. 2or3)

The PLS instruction is used to load the corresponding configurations of the PTO/PWM from
the specified SM registers and then start outputting pulse until it finish outputting pulse. The
pulse output channel is specified by parameter Q, 0 means Q0.0, 1 means QO0.1, 2 means Q0.4,
3 means QO0.5.
Note: In user program, it only needs to execute PLS instruction once when it is required. It is
suggested to use edge instruction to execute PLS instruction. If executing PLS executing all the
time, then it can’t output normally.

e ID
If EN is 1,then PLS is executed.

e IL
If CR is 1,then PLS is executed. It won’t influence the value of CR.

3.2.4.2.1 High-speed Pulse Output Function of MK series

MKO70E provides 4 PTO/PWM pulse generators that can be used to output PTO/PWM.

Therefore, one generator is assigned to Q0.0, called PWMO or PTOO; the second one is

assigned to QO.1, called PWMI1 or PTOI, the third one is assigned to QO0.4,called PWM?2 or

PTO2,and the fourth one is assigned to Q0.5,called PWM3 or PTO3.

The PTO/PWM pulse generators and the DO mapping area share the memory address

Q0.0 ,Q0.1, Q0.4and QO0.5. When the user program executes the high speed pulse output
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instructions, then the PTO/PWM generator controls the output and prohibits the normal use of
this output channel.

Some registers are provided in SM area for each PTO/PWM generator. When user needs to use
high speed pulse output function, it needs to configure these memories, and then executes PLS

instruction to implement desired operation of PTO/PWM.

A Notice: Make sure not to use the PTO and PWM functions if Q0.0,00.1,00.4 and Q0.5
are relay-output!

> PWM

PWM provides a continuous pulse output with a variable duty cycle, and you can control the

cycle time and the pulse width.

The unit of cycle time and pulse width time is microsecond(us) or millisecond(ms). The
maximum value of cycle time is 65535. If the pulse width time is greater than the cycle time
value, the duty cycle is set to be 100% automatically and the output is on continuously. If the
pulse width time is 0, the duty cycle is set to be 0% and the output is off.

» PTO
PTO provides a square wave (50% duty cycle) output, and you can control the cycle time and

the number of the output pulses. The unit of cycle time is microsecond(us) or
millisecond(ms).The maximum value of cycle time is 65535.The range of pulse number is
2~4,294,967,295.1f the specified pulse number is less than 2, then MKO70E will set related
error bit and prohibit the output.

PTO function provides single segment of pulse and multiple segment of pulse.

e Single segment pulse

In single segment pulse mode, it only executes pulse train output once after executing PLS
instruction.

e  Multiple segment pulse
In multi-segment pulse mode, CPU automatically reads the configurations of each PTO
segment from a profile table located in V area and executes the related PTO segment.
The length of each segment is 8 bytes, including a cycle time value (16-bit, WORD), a reserved
value (It is not used now,16-bit, INT), and a pulse number value (32-bit, DWORD).Thereof, all

the pulse output frequency are the same in same segment. It uses PLS instruction to start

multiple segment pulse.
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In this mode, the starting address of the profile table is stored in SMW168 (corresponding
to PTOO0), SMWI178(corresponding to PTO1l), SMW218(corresponding to PTO2) and
SMW248(corresponding to PTO3).Time base is configured by SM67.3 (corresponding to
PTOO0) ,SM77.3 (corresponding to PTO1),SM97.3 (corresponding to PTO2) and SM107.3
(corresponding to PTO3). The time base can be in either microsecond or millisecond. All cycle
values in the profile table must use same time base, and cannot be modified when the profile is
executing.

The following table describes the format of the profile table.

Byte offset! Lelrll gt Segment | Description
0 8-bit The number of segments (1 to 64)
1 16-bit Initial cycle time (2 to 65535 times of the time
base)

3 16-bit 1 Reserved

5 32-bit Pulse number(1 to 4,294,967,295)

9 16-bit Initial cycle time (2 to 65535 times of the time
5 base)

11 16-bit Reserved

13 32-bit Pulse number(1 to 4,294,967,295)

1 All the offsets in this column are relative to the starting position of the profile table.
Y Notice: the starting position of the profile table must be an odd address in V area, e.g.
VB3001.

3.2.4.2.2 PTO/PWM Register
Each PTO/PWM generator is provided with some registers in SM area to store its

configurations, as shown in following table.

Q0.0 Q0.1 Q0.4 Q0.5 Description

Whether to update the

SM67.0 SM77.0 SM97.0 | SM107.0 | PTO/PWM cycle time: 0=No;1=Yes

Whether to update pulse

SM67.1 | SM77.1 | SM97.1 | SM107.1 | PWM width time: 0=No:1=Yes

Wheter to update the pulse

SM67.2 SM77.2 SM97.2 SM107.2 | PTO number: 0=No:1=Yes

44




Kinco-MK

User Manual

SM67.3 SM77.3 SM97.3 | SM107.3 | PTO/PWM Time base: 0=1ps; 1=1ms
Update method:
SM67.4 SM77.4 SM97.4 SM107.4 | PWM 0 = asynchronous update;
1 = synchronous update
Operation mode:
SM67.5 SM77.5 SM97.5 SM107.5 | PTO 0 = single segment;
1 = multiple segment
SM67.6 SM77.6 SM97.6 SM107.6 | Function selection: 0= PTO; 1=PWM
SM67.7 | SM77.7 | SM97.7 | SM107.7 | PTO/PWM Enable/disable: 0=disables
1= enable
Q0.0 Q0.1 Q0.4 Q0. 5 Description
Cycle time,
SMW68 SMW78 SMW98 | SMW108 | PTO/PWM Range:2~65535
Pulse width,
SMW70 | SMW80 | SMWI100 | SMW110 | PWM Range: 0~65535
Pulse number,
SMD72 SMDS§2 SMD102 | SMD112 | PTO Range:1~4,294,967,295
The starting location of the profile table (byte
SMW168 | SMW178 | SMW218 | SMW248 | offset from VO0),for multi-segment PTO operation
only.

All the default value for control byte, cycle time and pulse number are 0.The way to modify

configuration of PTO/PWM is that configure related control registers first, if it is PTO multiple

segment pulse, it also needs to configure profile table, and then execute PLS instruction.

Each PTO/PWM generator also provides a status bytes in SM area, user can get the status

information of PTO/PWM generator from the status bytes, as shown in following table.

Q0.0 Q0.1 Q0.4 Q0.5 Description

SM66.0 | SM76.0 | SM96.0 | SM106.0 | Reserved

SM66.1 | SM76.1 | SM96.1 | SM106.1 | Reserved

SM66.2 | SM76.2 | SM96.2 | SM106.2 | Reserved

SM66.3 | SM76.3 | SM96.3 | SM106.3 | PWM idle: 0=No, 1=Yes
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Whether the cycle time or pulse number of PTO is
wrong: 0=No, 1=Yes

SM66.4 | SM76.4 | SM96.4 | SM106.4 Note: Cycle time and pulse number must be greater
than 1.

SM66.5 | SM76.5 | SM96.5 | SM106.5 PE"O pro_ﬁle terminated due to user command:
0=No, 1=Yes

SM66.6 | SM76.6 | SM96.6 | SM106.6 | Reserved

SM66.7 | SM76.7 | SM96.7 | SM106.7 | PTO idle: 0=No, 1=Yes

The PTO idle bit or PWM idle bit indicate the completion of the PTO or PWM output.

3.2.4.2.3 PTO Operations

The fallowing takes PTOO as an example to introduce how to configure and operate the

PTO/PWM generator in the user program.

There are two procedures for using PTO: Configure related control registers and initialize PTO.

Execute PLS instruction.

Use SMO.1 (the first scan memory bit) to call a subroutine that contains the initialization

instructions. Since SMO.1 is used, the subroutine shall be executed only once, and this reduces

CPU scan time and provides a better program structure.

» Execute the PTO (Single-Segment Operation)

1y

For example, SMB67 = B#16#85 indicates:

2)
3)

Set control byte SMB67 according to the desired operation.

e Enable the PTO/PWM function

e Select PTO operation

e Select 1us as the time base

e Allow updating the pulse number and cycling time.

Set SMW68 according to desired cycle time.

Set SMD72 according to desired pulse number.

4) (Optional) use ATCH to attach the PTOO-complete event (event 28) to an interrupt

routine to respond in real time to a PTO0-complete event.
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5) Execute the PLS instruction to configure PTOO and start it.

» Changing the PTO Cycle Time (Single-Segment Operation)
Follow these steps to change the PTO cycle time.
1) Set control byte SMB67 according to the desired operation.
For example, SMB67 = B#16#81 indicates:
e Enable the PTO/PWM function

e Select PTO operation
e Select 1us as the time base
e Allow updating the cycle time value.
2) Set SMW68 according to desired cycle time.
3) Execute the PLS instruction to configure PTOO and start it, then a new PTO with the

updated cycle time shall be generated.

» Changing the PTO Pulse Number(Single-Segment Operation)
Follow these steps to change the PTO pulse count:

1) Set control byte SMB67 according to the desired operation.
For example, SMB67 = B#16#84 indicates:

e Enable the PTO/PWM function
e Select PTO operation
e Select 1ps as the time base

e Allow updating the pulse number
2) Set SMD72 according to desired pulse number.
3) Execute the PLS instruction to configure PTOO and start it, then a new PTO with the

updated pulse number shall be generated.

» Execute the PTO (Multiple-Segment Operation)
1) Set control byte SMB67 according to the desired operation.
For example, SMB67 = B#16#A0 indicates:
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e Enable the PTO/PWM function
e Select PTO operation
e Select multi-segment operation

e Select 1us as the time base
2) Set an odd number as the starting position of the profile table into SMW168.
3) Use V area to configure the profile table.
4) (Optional) Use ATCH to attach the PTOO-complete event (event 28) to an interrupt
routine to respond in real time to a PTO0-complete event.

5) Execute the PLS instruction to configure PTOO and start it.

3.2.4.2.4 PWM Operations

Following takes PWMO as an example to introduce how to configure and operate the
PTO/PWM generator in the user program.

There are two procedures for using PWM: Configure related control registers and initialize
PTO. Execute PLS instruction.

Use SMO.1 (the first scan memory bit) to call a subroutine that contains the initialization
instructions. Since SMO.1 is used, the subroutine shall be executed only once, and this reduces

CPU scan time and provides a better program structure.

> Execute PWM
1) Set control byte SMB67 according to the desired operation.

For example, SMB67 = B#16#D3 indicates:

e Enable the PTO/PWM function

e Select PWM operation

e Select 1ps as the time base

e Allow updating the pulse width value and cycle time value
2) Set SMW68 according to desired cycle time.

3) Set SMW70 according to desired pulse width.

4) Execute the PLS instruction to configure PWMO and start it.
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» Changing the Pulse Width for the PWM Output

The following steps describes how to change PWM output pulse width.
1) Set control byte SMB67 according to the desired operation.

For example, SMB67 = B#16#D2 indicates:

e Enable the PTO/PWM function
e Select PWM operation
e Select 1us as the time base

e Allow updating the pulse width value and cycle time value
2) Set SMW70 according to desired pulse width.

3) Execute the PLS instruction to configure PWMO and start it

3.2.5 How to Use Position Control Instructions

3.2.5.1 How to Modify the Current Value of Position Control

Instructions

»  Control Registers and Status Registers
For the Position Control instructions,Kinco-K2 specifies a control byte for each high-speed

output channel to store its configurations. Besides, it assigns a current value register(DINT) to
store the pulse number which has outputted currently (This value will increase when run
forward and decrease when run reverse).The following table describes the control byte and the

current value.

Q0.0 Q0.1 Q0.4 Q0.5 Description

Read only. Current value (Increase when run
SMD212 | SMD242 | SMD262 | SMD226 | forward, decrease when run reverse).It indicates
the pulse number which has already outputted.

Read/Write. New current value. Use to modify the

SMD208 | SMD238 | SDM258 | SMD222 current value together with specific control bit.

Q0.0 Q0.1 Q0.4 Q0.5 Description
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Read/Write. Emergency-Stop bit.
If this bit is 1, no position control instructions can
be executed.

SM201.7 1 SM231.7 | SM251.7 | SM221.7 When executing the PSTOP instruction, this bit is
set to 1 automatically, and it must be reset in the
program..

Read/Write. Reset the current value or not

SM201.6 | SM231.6 | SM251.6 | SM221.6 | 1 --- Clear the current value.

0 --- Maintain the current value.

SM201.5 | SM231.5 | SM251.5 | SM221.5 | Reserved
Read/Write. Use to modify current value.

SM201.4 | SM231.4 | SM251.4 | SM221.4 | 1 - Modify current value.

0 - Maintain the current value.
Read/Write. Direction control bit.
SM201.3 | SM2313 | SM251.3 | sM221.3 1 --- Disable the direction output channel, it will be
used as normal output.
0 --- Enable the direction output channel.

SM201.0 | SM231.0 | SM251.0 | SM221.0

~ ~ ~ ~ Reserved

SM201.2 | SM231.2 | SM251.2 | SM221.2

>  How to modify current value

Each high speed output channel has one register for current value, they are

SMD212,SMD242,SMD262and SMD226.The outputted pulse number are stored in these

registers. Current value registers are read only, if user needs to modify the current value, it can

use following methods.

Method 1
User reset bit to clear current value.

The reset bits for 4 output channels are SM201.6, SM231.6, SM251.6 and SM221.6.

When the reset bit is 1, PLC will set the current value as 0.Therefore, t only needs one scan

time for the reset bit to activate. When it needs to use this bit, try to avoid to keep this bit

always 1 and also and also avoid to set this bit while the Position Control instruction (Include

PHOME, PREL, PABS, JOG and PFLO _F) is executing, otherwise the counting value may be

wrong.
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Following takes channel 0 as example to describe how to reset current value.

(* Network 0 *)

(*Based on homing signal, when it moves to homing, it requires to clear current value*)

LD %SMO0.0
PHOME

0, %MO0.0, %MO0.1, %M0.2, % VWO, % VW2, %VW4, %VD6, % VW10, %M0.4, %M0.5, %M

Bl
(* Network 1 *)

(*After PHOME finishing, it uses finishing bit “DONE” to clear current value*)

LD %MO0.4
R_TRIG
ST %SM201.6
e  Method 2
Modify current value by using following registers.
Q0.0 Q0.1 Q0.4 Q0.5 Description
SMD208 | SMD238 | SDM258 | SMD222 Read/Write. New current Value..Use to modl.fy the
current value together with specific control bit.
Read/Write. Use to modify current value.
SM201.4 | SM231.4 | SM251.4 | SM221.4 | 1 - Modify current value.

0 - Maintain the current value.

Here takes channel 0 as example to describe the method: If SM201.4 is 0,then it will maintain
the current value SMD212. If SM201.4 is 1, then it will move the value of SMD208 to
SMD212.When it needs to use this bit, avoid to keep this bit always 1 and also avoid to set this

bit while the Position Control instruction (Include PHOME, PREL, PABS, JOG and

PFLO _F) is executing, otherwise the counting value may be wrong.

Following takes channel 0 as example to describe how to modify current value:

(* Network 0 *)

(*Based on homing signal, hen it moves to homing, t requires to set current value as 100.%)

LD %SMO0.0
PHOME

0, %MO0.0, %MO0.1, %M0.2, %VWO0, % VW2, %VW4, %VD6, % VW10, %M0.4, %M0.5, %M

B1
(* Network 1 *)

(*When PHOME instruction finishing, it uses finishing bit DONE to modify current value.*)

LD %MO0.4
R_TRIG

MOVE DI#100, %SMD208
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ST %SM201.4

3.2.5.2 Can it change maximum output frequency when position

control instruction is executing?

PREL (Relative position) and PABS (Absolute position) will not change maximum output

frequency when it is executing. It will read the parameters minimum frequency, maximum
frequency and acceleration/deceleration time parameters when it starts, and calculates suitable
acceleration/deceleration segments according to the value of these parameters, then it will start
outputting pulse. During pulse outputting, PREL and PABS will not read the parameters above

again, therefore, changing these parameters will not affect the pulse output.

PJOG (Jogging) will read pulse input frequency(MAXF) all the time when it is executing, and
adjust the pulse output frequency according to new setting frequency.

PHOME (Homing) will read the maximum frequency (MAXF) all the time when it is running
at maximum frequency but hasn’t found homing signal, and calculate acceleration or
deceleration segment automatically according the new setting frequency, then it will accelerate

or decelerate to new frequency to output pulse.
3.3 The use of analog quantities

The MKO70E has 3 analog channels, 2*Al (IV), 1¥*AO (IV). The signal form of the channel is
configured in the programming software. The channels allow for mixed access to different

signals.

3.3.1 Wiring diagram
Please refer to 2.2 Wiring diagram

3.3.2 Measurement Ranges and The measured value Representation

The input signal in each channel will sample ADC and counter. The results will be send to
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CPU Al area from expansion CAN. Then user programming can visit it.

All the signal types have detection range. If the value is over range, the modules will warn,

Meanwhile it will send problem file to CPU by expansion module. Pls connect all the

channels that is not used, also setup signal type to [0-10V] ,then these channels won’t

warn.

In the following table, I stand for current, while V represents input voltage value, unit V.

Measurement
Method Measurement Range Measured value
4-20mA 3.92-20.4mA
1X1000
0-20mA 0-20.4mA
1-5V 0.96-5.1V
V X1000
0-10V 0-10.2V
In the following table, T represents measured temperature, unit:° C.
Measurement Method Measurement Range | Measured value
Type J -210~1200°C
-270~1300C
Type K 70~1300 TX10
Type E -270~1000°C
Type S -50~1600°C

The AQ output value specified in the user program would firstly sent to the corresponding AO
module through the expansion bus, and then calculated, transformed, and output on the
specified channel through the DAC.

The signal output range are limited.If the user assign an output value over the limitation,The
actual output value would keep maintain on the upper or lower limit value.

The following table are the range of signal. Among them,I stand for Actual Current,V stand for

Actual Voltage.
Signal Output range User assigned value in program
4-20mA 3.92-20.4mA 1X 1000
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0-20mA 0-20.4mA
1-5V 0.96-5.1V
0-10V 0-10.2V V1000

3.3.3 Configuration in software

Hardware configuration in the software can be used to configure analog channel parameters.

#] KincoBuilder V81.0.22 Project: project-2021-9-15-14-59-32 - [Hardware] . .
Fle Edit View Project LD PLC Debug Tools Window Help
DE@E & AiQa , Ee BR o RERERe: S S & A
Workspace 2 MAIN Hardware |
=48] Project: project-2021-8-15-14-58-32 ——trr—— T hddress Q hddress | Ex 5V | EK tewv | Com
43 PROGRAM » 3 D00...1, AMO...1 - = MKOTO, DI 1 | DD 14+DC24Y, AL
i@ Initial Data
L@ mAN) MAIN (e
-#] CONFIGURATION ;
-8 RESOURCE -
:
Global Variable 3
-] Communication and Monitor
{-BB) Cross Reference [ |
Kinco Interlink Monitor 10 [Comn [ Beten| | Leesl T [Local 40 [ 0thers]
x | e |
8 Monitor all memory
L8 Status Chart Mdress: | 0 Lengthi | ¢ | bytes
&) Wizard
g na lea[dd Function Filter
N HSC Wizare
: Channel O = -
LA Kineo Interlink Wizard exned 0 (I3, 2000 ] [one ]
i-4X CANopen Position Control Wiz Chennel 10 [0, 20k v [Mone |
S Communications Channel 21 [0, 20]mk Nons
&#] Usr Lib
Channel 3: | [0, 20]mh Home
Channel 4: ([0, 207nk Hone
Channel 5: | [0, 20]nd Hone
Channel B: | [0, 200nA Hone
Channel 7: | [0,20]nd Hone
> Address

e The starting address: Specifies the start byte address that the module occupies in the
address space in the Al region (That's the address of the first channel) .

Each Al point takes 2 bytes in the Al region.therefore, The address must be an
even number.
¢ length: The length of the address space occupied by this module.This is a fixed value,
depending on the number of Al channels on the module.
As above, The starting address of CPU module is specified as %AIWO0, The module has two Al

channels, So the addresses of its two channels in turn are Y%6AIW0. %AIW?2.
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> Channel Settings

e Signal form: Select the type of input signal for each channel. The sample values are
automatically converted linearly within the CPU, The data conversion format please refer to

3.3.2 Measurement Ranges and The measured value Representation

* Filter way: Select software filters for each channel.
The measured value can be stabilized by using a filter for the rapidly
changing analog signal.
Note: If the system needs to respond quickly to an Al signal, the software
filter at that point should not be enabled.
The input sampling of software filter adopts sliding mode.The software filter has the following
options:
v" None --- Software filters are not enabled.
v Arithmetic mean --- Take the arithmetic mean value of the signal sampling value.
v' Median average --- After the maximum and minimum values are removed from the

sample values, the remaining Numbers are averaged.
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