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Part I. Overview of PLC Mitsubishi and Software Programming

1.1. Hardware structure of PLC set

1.1.1. Hardware structure of a PLC

Field Inputs
Push

Button L
e o

Limit

Switch =8

Limit

Switch /l

Push
Button

Principle of PLC: Principle of Programmable Logic Controller:

e & =i

POWER SUPPLY

CPU

USER
MEMORY

DATA
MEMORY

SERIAL PORT

-HCU-ACO

Field Outputs
Lamp

X—

PROGRAMMING DEVICE

B Contactor
]

Programmable Logic Controllers are used for continuously monitoring the input

values from sensors and produces the outputs for the operation of actuators based

on the program. Every PLC system comprises these three modules: CPU module.

Hardware structure QCPU

1.2.1. Base unit: Q33B, Q33B-E, Q35B, Q35B-E, Q38B, Q38B-E, Q312B, Q312B-E, Q35DB,
Q38DB, Q312DB, Q32SB, Q32SB-E, Q33SB, Q33SB-E, Q35SB, Q35SB-E, Q38RB, Q38RB-

E, Q35BL, Q35BL-E, Q38BL, Q38BL-E, Q35BLS, Q35BLS-D, Q38BLS,...
for example Base unit: Q38B




1.2.2. Power supply: Q61P-Al, Q61P-A2, Q61P, Q62P, Q63P, Q64PN , Q64P, Q61P-D,
Q61SP, Q64RPN, Q64RP, Q63RP,...
For Example Power Supply: Q61P

MODEL Q61P

POWER MAX 130VA
IN 100-240VAC OUT 5VDC 6A
SERIAL

8OM1 IND CONT EQ

c UsS LISTED
A MITSUBISHI ELECTRIC

Rated input voltage 100 to 240VAC

Variable input voltage range 85 to 264VAC (-15% to +10% of rated input voltage)

Input frequency 50/60Hz+/-5%

Allowable momentary power failure period Within 20msec

Inrush current 20A 8msec or lower

Max input apparent power 130V or lower

1.2.3. CPU unit: Q00JCPU, QO0CPU, Q01CPU, Q02CPU, Q02HCPU, QO6HCPU, Q12HCPU,
Q25HCPU, Q12PHCPU, Q25PHCPU,...

for example: QO02CPU, QO02HCPU, QO6HCPU, QI12HCPU, Q25HCPU,
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU
—L 1) ]

uﬁ% 2] } =
[ 3) =
USER _'""‘h'—h-__._______h‘_h ey
BAT. \4] H Pl =
BOOT [Tl =
\5] —- S

\?i i ‘ 13)

= la==lsls]
=
il

10) vree ri

L] 14)

15)
o

JI.BB = 11] b | 1[
Ly =
e
R 12)

When opaning the cover, put
your finger here.



1) Module fixing hook, 2) MODE LED, 3) RUN LED, 4) ERR. LED, 5) USER LED, 6) BAT.
LED, 7) BOOT LED, 8) Serial number, 9) Memory card EJECT button Used to eject the

memory card from the CPU module, 10)Memory card installing connector, 11) USB connector,

12) RS-232 connector

No. MName

Application

DI switches

—+ ONSW
B |
13) I
- I
B |4
e

Used to zet the items for operation of the CPU module.

For the system protection and the valid parameter drives of the DIP switches, refer to the

following.

m Qn{HYQnPH/OnPRHCPU User's Manual (Function Explanation, Program
Fundamentals)

5W1 : Used to set system protection. Inhibits all the writing and conitrol instructions to the CPL
module. {Factory-default is off)

Off: Mo protection

On: Protection

SW2, SW3 : Used to specify parameter-valid drive.
(Both SW2 and SW3 are preset to off as factory default)

SwW2 | SW3 Parameter Drive

OFF | OFF | Program memory {Drive 0)

ON OFF | SRAM card {Drive 1)

OFF | ON Flash card/ATA card {Drive 2)

oN | oN | Standard ROM (Drive 4)

{Parameters cannot be stored in standard RAM (Drive 3).)

SW4: Must not be used. Mormally off. (Factory default: Off)

SW5: Must not be used. Normally off. (Factory default: Off)

14) RUN/STOP, 15) RESET/L, 15) RESET/L. CLR Used to turn "Off"
1.2.4. Input Module Specifications: QX10 AC Input Module, QX28 AC Input

Module, QX40 DC Input Module (Positive Common Type), QX40-S1 DC Input
Module (Positive Common Type), QX41 DC Input Module (Positive Common
Type), QX41-S1 DC Input Module (Positive Common Type),...

For example QX40 DC Input Module



Type DC Input Module {Positive Common Tvpe)
Specifications Qx40 Appearance
Mumber of nput points 16 points
Isolation method Photocoupler
Rated input voltage 24VDC (+20V-15%, ripple ratio within 5%) =
Rated input curment Approx. 4mA 01234567
Input derating e BE3ABCDEF
OM voltagefOM current 19V or higher/3mA or higher
OFF voltage/OFF current 11V or lowerf1.7mA or lower 4|
Input impedance Approx. 5.6k _a |
1ms/Sma/10ms/20ms/70ms or less (CPU parameter setting) « 4 [ [0
Response OFF to ON Initial setting is 10ms. 2 | 1
fime 1mefSmaM0ms20msi70ms or less (CPU parameter setting) = 1 '_3_. /\ 2
ON'to OFF Initial setiing is 10ms. T b i
Dielectric withstand voltage SE0VAC rmei3 cycles (altilude 2000m (6557 38.)) |~ & . S
Insulation resistance 10M 52 or more by insulafion resistance tester =T e R
By noise simulator of S00Wp-p noise voltage, 1 4's noise width ‘::ﬁ 7
Moise immunity and 25 to 80Hz noise frequency :_: § N
First transient noise IECE1000-4-4: 1V -2 ]9
Protection of degree IP2X e
Common terminal amangement 16 points/common {common terminal: TB17) ’JLE / B
Mumber of /O paints 16 (I/0 allocation is set as a 16-points input module) T L=
Oiperation indicator OM indication (LED) —TF:' 9o
External connections 18-point terminal block (M3 = & screws) ME A E
Applicable wire size 0.3 to 0.75mm< core (2.8mm (0.11in.) OD max.) 2 LAF
Applicable cimping terminal R1.25-3 (sleeved crimping terminals cannot be used.)
SVDC intermnal current congumption S0mA (TYP. all points OM)
Weight 0.16kg
External Connections Termninal Block Mumnber Signal Name
TB1 X00
TB2 X
TB3 xo2
TB4 x03
TBS xo4
LED TBE x05
D Eﬁ I TB7 X08
oL S ] TB8 xo7
S ; ) | L TBS X08
I
U Eﬂ j-. TB10 X0%
N 11 — TB11 X0A
- o o
24VDC
TB14 XoD
TBi15 X0E
TB16 XOF
TB17 COM
TE18 acant

1.2.5. Output Module Specifications: QY10 Contact Output Module, QY22
TRIAC Output Module, QY40P Transistor Output Module (Sink Type), QY41P
Transistor Output Module (Sink Type), QY68 Transistor Output Module (All
Points Independent, Sink/Source Type), QY80 Transistor Output Module (Source
Type), QY81P Transistor Output Module (Source Type),...



For example QY10 Contact Output Module

Type Contact OQutput Medule
Specifications QY10 Appearance
Mumkber of output points 16 points
Izclation method Relay
Rated switching voltage, 24VDC 24 (resistive load) Jooint. BA!
curent 240VAC 24 {cos & =1) < PoNL SATOMMOn
Minimum switching load WDC TmA
Maximum switching load 2640VAC 125VDC
Resfpmse OFF to ON 10ms or less T
ime OM to OFF 12ms or less 01234567
Mechanical 20 millicn times or more BSABCODEF
Rated switching voltage/current load Y&
Meore than 100 thousand fimes or more
2000WAC 1.54, 240VAC 14 (C0OS < =0.T) 100 thousand times or more
Life Electrical 2000WAC 044 2400WAC 0.3A (COS = =0.7) 300 thousand times or maore 1o
200VAC 1A 240VAC 0.5A (COS 2 =0.35) 100 thousand times or more ]
2000VAC 034, 2400AC 0,154 (COS @ =0.35) 300 thousand times or more - 1
24VDC 1A, 100VDC 014 (LIR=7ms) 100 thousand times or more 2
24yDC 0.3A, 100VDC 0.03A (LIR=Fms) 300 thousand times or more =
Maximum switching 3600 fimea/hour ; 4
frequency =G
Surge suppressor Mo 5
Fuse Mo 1 7
Dielectric withstand voltage 2830WALC rmsl3 cydes (altitude 2000m (6557 .381.))
Insulation resistance 10M 5¢ or more by insulation resistance tester 8
By noise simulator of 1200Wp-p noise voltage, 1 4 3 noize width 9
Meoise immunity and 25 to 60Hz noise frequency = A
First transient noise IECE1000-4-4: 1k AB
Protection of degree IP1X =
Cng:rm;m'?m 16 points/common (common terminal: TB17) d E
Mumber of 'O points 16 {110 allccation is set as a 16-points output module) F
Operation indicator OM indication (LED) -
External connections 18-point terminal block (M3 = 6 screws)
Applicable wire size 0.3 to 0.75mm- core {2.8mm (0.11in.) OD max.)
Applicable crimping terminal R1.25-3 (gleeved crimping terminals cannct be wsed.)
annm’nﬂiﬁ”e"t 430mA (TYP. all paints OM)
Weight 0.27%kg
External Connections Terminal Block Number Signal Name
TB1 Y00
TB2 W01
TB3 Y02
- Lﬂ . TB4 Y03
E % L 1 2 TBS o4
& () | i TBE Y05
( = \ TB7 Y06
) | mtema S ! ) TB8 Y07
LED lreutt ' TB15 TES ¥os8
1%" 3} [ == TB10 Y09
e TB11 YOA
[ . 751?! @ : TB12 YOB
T EP__||_'_j 10OMOOVAC TB13 Yoo
i, | oraavoc TB14 Yoo
e TB15 YOE
TB16 YOF
TB17 COM
TB18 Vacant

1.2. GX work?2 software and installing

(Practice guide on the computer)




1.3. Connection with GX Works2 (PC) to PLC

- Checking driver

Using usb connector

=y Device Manager
a S Storage
= Disk Management
o ::'4_; Services and Applications

4 | n I »

Using RS-232 connector
File Action View Help

&= 75 HE =

----- /M| Intel(R) 8 Series SMBus Controller - 9C22

----- /| Intel(R) 82802 Firmware Hub Device

----- 18| Intel(R) Smart Connect Technology Device

| Microsoft ACPI-Compliant Systemn
Microsoft Systern Management BIOS Driver
Microsoft Virtual Drive Enurmerator Driver

L PCI bus

| PCI standard host CPU bridge

k| Plug and Play Software Device Enumerator
L Programmable interrupt contreller

L Remote Desktop Device Redirector Bus

| Systermn CMOS/ real time clock

k| Systermn tirmer

| UMBus Enumerator

| UMBus Root Bus Enumerator

Generic USE Hub
Generic USE Hub

Intel(R) USE 3.0 eXtensible Host Controller
MITSLUE
USE Compdtite Device
USE Root Hub

sysocket Driver

(A Computer Management (Local
4 [[’UL System Tools
> @ Task Scheduler
> [f2] Event Viewer ’I
> | Shared Folders
> el Local Users
s @ Perform
sy Device Manager
4 L\g Storage
=7 Disk Management
» ::'43 Services and Applications

Groups

e

4 = BRWIUAUIWIFDEMM

>-& Batteries

- .| 2| Biometric Devices

» {8 Computer

sy Disk drives

- B Display adapters

>J:!§'. Human Interface Devices
g IDE ATASATAPT controllers
% Imaging devices
¥ Jungo

T

|

= Keyboards

| w

--ﬂ Mice and other pointing devices
> Menitors

> -EF Metwork adapters

4 7 Ports (COM & LPT)

© R

>-D Processors

> -5¥ Security Devices

o ¥ SIMATIC NET

> -% Sound, video and game controllers
» M System devices

p - i Universal Serial Bus controllers

----- /4| Intel(R) & Series PCI Express Root Port 26 - 9C14

k| Microsoft ACPI-Compliant Embedded Controller

Microsoft Windows Management Interface for ACPI

Intel(R) & Series USE Enhanced Host Controller #1 - 9C20

— Driver USB



1.5. Parameter setting, assignment and System Configuration.

=34 Parameter
- PLC Parameter

& Network Parameter

PLCName |PLC System |PLCFle |PLCRAS |BootFile |Program |SFC  |Deviee 10 Assignment IMUItipIe CPU Setting

|z Remote Password 1/0 Assignment(*1)
a Intelligent Fun(tlon Module No. St G Model Name Points Start XY N Switch Setting |
-AY Global Device Comment 0 |PC PLC - -
-fm Program Setting 1 [or=0) Input - |qx40 16Pgints - 0000 Detailed Setting|
-4 pou 2 151 Output - v 16Paints v 0030
145 Program 3 [2=2 Intelligent - |ADs4 32Paints -
ﬁ MAIN 4 |33 Intelligent ~ |DAs4 32Feints -
‘B Local Device Comment £l g_g = a |
! 6 |5(- v hd
[]--@ Device Memory 7 |65 - - -

@ Device Initial Value
Assigning the IO address is not necessary as the CPU does it automatically.

Leaving this setting blank will not cause an error to ocaur.

Part Il. Create a lader program, connect I / O PLC to devices
2.1. Download/upload a programe to PLC (practice).
2.2. Create a program with 1/0 basic.

1] [PRG]Write MAIN 5 Step | 41
X0 X1
04— | % {¥10 3
Y10
r
4 [ END ]

- Write comments

Navigation ? X +#] [PRG]Write MAIN 5 Step” 4 Device Comment COMMENT

oject | IS ~

* 2y o Gy 2] Ap-

Device Name
1-{5% Parameter X0 START
]1; Intelligent Function Module ®1 STOP
A} Global Device Comment 2
]-fi= Program Setting *3

- Check program / Running simulator / Test - Timing chart display
Shortcuts to fast program: F2 = Write mode; F3 = Monitor mode...

Click view => Toolbar => click mouse to choose tools to appear on screen.
2.3. Check programe in PLC
Chose Tool

10



Online Debug Diagnostics Tool Window Help -8

Emml@@@\##ﬁﬁﬂ.‘&l%ﬁ\E:J-'ﬁiﬁIEL!i
!i*rs*'!é*é"'é?'é‘r%{ra}\ﬁs‘rs?f?:ﬁolﬁ?lﬂi??!#Hé’%%?ﬁﬁ ot s du 6 S I@I&ﬂ?lﬁlﬁ\@tﬁ»ﬁl%%%@&i@@!

PRG]Write MAIN 5 Step 4 b
X0 X1

-
START STOP MOTOR

e

Check Program [ MAIN ) |

Y10 Check Contents F—

[V Instruction Check ¥ Duplicated Coil Check
Close
MOTOR I¥ Ladder Check [ Device Check
[¥ Consistency(pair) Check
MELSOFT Series GX Works2 L= ]
Check Target
" Target the Whole Program i
Checking program completed.
%' Target the Current Program Mo error found.

SFC Check Data—

€ Target all Blo
0K

& Current Block 4| ‘ [END }

2.4. Saving a project with another name

mlg EndfReplace  Complle  Yow Onine  Debug m‘ 1) Click [Project] — [Save as].

Ctrn - ‘
0 E*P“’ngii

[PRGIR Write MAIN 9 Step
X

x2
L o s

Y70

_{}_

CirltS

X 2) Specify the location to store the project.

e | 3) Set a workspace name.
t (Set the name to "SCHOOL"))

Fz) Specify the location to
store the project! e bst.
QUSLOH" 4 4) Set a project name.

_\‘ ~ 4) Set a project name! I (Set the name to "Applied 2".)

[ 3) Set a workspace name! |

5) Set a title as necessary.

Workspace Neme: ((Isavx )
Eroect Nare: | Aophed 2 ]

e € )
D

6) Click the button to accept the entry.

W Inchuds revisions

:F 5) Set a title as necessary! J

2.5. Connect relays to PLC outputs.
Types of output PLC

RELAY OUTPUT: SOURCE OUTPUT:

11



= LY0 |
DC
Fuse * smglg-mr ¥ ‘@
—J o}
PLC

2.6. Connect sensors NPN and PNP to PLC input.

PNP Configuration NPN Configuration

Input wiring

(3) Separate wiring required for monitoring

(2) Difficult to improve or modify the
safety circuit

(1) Crowded and complicated wiring IEHHIHH h h -

(4)
Difficult to
identify errors

12



Part 111. Programming Guide, check and handle the errors in the PLC
3.1. SET and RESET instructions

Sample
/" ) [PRGIWrite MAIN 5 Step | * ||
X0
0—} [SET Y10
X1
2 _{ } [RsT Y10
4 [ END

3.2. Bit device output reverse (FF)

X9
0 } [FF Y10

[Timing Chart]
ON
(on 4
¥10 OFF } "+

Program Example

X0

| n
0444{ | IFF Y10

Y10

3 ___4| EYﬁ

5

3.3. TIMER instruction
OUT T, OUTH T (High-speed timer and Low-speed timer)

Sample
/" ] [PRG]Write MAIN 10 Step | |
X0 H K500
0 ___4 } {10
K50
(T
9 [END

Timing chart:

OUT ST, OUTH ST (High-speed retentive timer and Low-speed retentive timer)




X0 K50
0 | {sT0 b
50
STO
i {0 )
X0 H K500
! )
500
X1
12 | |F= RST STO ﬂ
E RST ST q

Change timer setting:

Q-Parameter Setting -

- LY |

t'.‘r'-'l.

PLC Mame PLC System |F‘LC Fie |PLCRAS |BootFie |Program |SFC  |Device |1/0 Assignment |Multiple CPU Setting

) change setting here

—Timer Limit Setting
Low Speed 100 ms  {1ms--1000ms)

High Speed |10.0 ms (0. 1ms-—-100ms)

—RUM-PAUSE Contacts

RUN xI {(X0—X 1FFF)
PALSE X | (X0—X1FFF)

r—Latch Data Backup Operation Yalid Contack

Device Mame I ;I I

—Remote Reset
[ allow

—Output Mode at STOP to RUN
' Previous State
™ Recalculate{Qutput is 1 scan later)

Common Pointer Mo, P I After  (D--4093)
Ilﬁ "l Paints

Points Occupied by Empty Slot (*1)

—aystem Interrupt Settings

Interrupt Counter Start Mo, C I (0—-788)

Fixed Scan Interval

128 |1oo.o ms (0. 5ms—1000ms)
129 |40.0 ms {0.5ms—1000ms)
130 |20.0 ms {0.5ms—1000ms)

131 I 10.0 ms (0. 5ms—1000ms) High Speed Interrupt Settings

— Interrupt Program [ Fixed Scan Program Setting
[~ High Speed Execution

—Floating Point Arithmetic Processing

¥ Perform internal arithmetic operations in double predsion

s 1.23 s
x LI 1

Present value

A1
YO 1

s=ssss=s==

A-PLC Compatibility Setting
’7 ¥ Use spedal relay [ spedal register from SM/SD 1000

B
xi L]

Present value

ﬁ

t1 +12=34.5s

Y1 [
X2 I_I

14



3.4. COUNTER instruction and applications

3.4.1. Normal Counter

3.4.2. Counter Up/Down

CONORMAL COUNTER || Device/label | Curent Vahus | Daia Type,
XD @ 0 0 Word[Signed]
X0 0 i
0t {co X1 0 Bt
X 1 Bt
X3 0 Bt
€0 X4 0 Bt
16— | (Y10

X4=0COUNTERCOUTUP
X4=1COUNTERCOUT DOWN

x2
| [ubenTt X3 ci K10 1
c1
| Y11

Program Example
This program uses CO0 (Up/Down counter) to count the number of times X0 goes from OFF to ON after X20 has gone ON.

18

[Ladder Mode] [List Mode]
3Z0 - -

D’_{ [WwenT1 %o o - | Stepl ] Instruction l Device

o b H20

1 UBCAT A0 co K5
‘| {END 5 END
[Operation]
x20 f P

|

X0 Ui

Down

I
|
Up |
|
I

x1 Uﬂ_;_|
]

CO present value 0 1 2 3 455 676 5}4 3210-1-2-3-210 1! 1—

|
I
CO contact —T_l !

EXERCISES
EXERCISE 01 (USING TIMER AND COUNTER)

Product
X0: START ) Sstant
SENSOT
X1: 5TOP
. Stop
»2: SENSOR Conveyor 01
X3 LW_B Tank
X4 LW_A limit switch A

limit switch B

Y0: CONVEYOR N " . “

Y¥1: CONVEYOR 02 [A=>B)
a Conveyor 02 ﬂ

Y¥2: CONVEYOR 02 [B=>4)

Comman Input/Output,...

15



Global device comment and local device comment

:"mm i x Local Lol . | 8 (P aimbe Program Bain (2j5te... €, Global Latel Setting Globall < | i Local Lasel Setting Program 01 [, | ] [PRG[Wrte Pragram 01 (Z)ikep 4 ¥ =
Preject [ ™ L Yt Deta Tt ComlEl Derict A )
| 1 |vAR GoRM = |5e0m 50 [Be o we =
+ 2 =
= I Paramater 13 z
&P PLE Piramten | ; z
1) Metwork Parsmeter 3 o
e Romaote Pycword 5] 5
3 Imeligers Funcliom Module s 5
0} Ginhal Devce Comment s -
= &) Giobal Latel ] =
& Gaball | 1 -
o) i Progeam Seting L2 x
=4 rau i :
L [ :
3&"“!'”‘-”"‘ 1 -
8 Pregm 1z -
iy Local Lok ] - _
28 Fregiam 91 (I 5 el
i’r'qum | =
iy Local Labe L2 = Dats Tives
& RN i -
Sctured Dot Types — -
Lol Dt Comment T = —
) teace vaemary = - o
3 Device nital Value | 7 -
T a = B
] E
x : [ = ] o |
L -
| B ! | ®
1 |

3.5. COMPARATOR instruction

3.5.1. Counter comparison

X0 4
0 _l {Y10 I
Y10
\ r
13_| ‘ [UDCNTT %2 co K10 ]
0.. 2
C1
} {1
X1
9 | f|msT co |
SM400
54 B o K1 ] {vi2
2
B [0 ki I {Y13
2
[ co K1 §| Hmm E
2
n END I

Exercise: explain the program below

Device/Label Cument Value | Data

X 1 Bit
X1 i Bit
%) 0 Bt
xa i Bit
c 2 Word]

16



o |

L

70

L}

|RsT co

Y12

[—

{¥13

[a—

=
i}
L__J

[ MoV

L

r
{ MOV

[ MOV

L

[ MoV

79

co

co

co

co

]
llI\-'1'ID

Do

SD979

SD8s0

SDo%9

3.5.2. Timer comparison (do exercises)

3.6. MOVE instruction and applications

3.6.1. Change DEC into BIN

DECIMAL (DEC) | BINARY (BIN) | DECIMAL (DEC) | BINARY (BIN)
0 0000 8 1000
1 0001 9 1001
2 0010 10 1010
3 0011 11 1011
4 0100 12 1100
5 0101 13 1101
6 0110 14 1110
7 0111 15 1111

11
1
v;““mm

2
= 2
M:l 2 2 A
~~.__ 0 1 2
EHRRH} 0

p) n-1 < 20

1011

1%23 + Ox22 + 1x21 + 1x2°

8 +0 + 2 +

The ways to change DEC <-> BIN

1

=11
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3.6.2. Application examples:

Symbol [MOV K5 k1YO0]

K5 is the value which is exchanged from binary number 0101

K1YO is the value contains 4 bits starting at YO; K1Y1 is the value contains 4 bits
starting at Y1;

K1Y3 is the value contains 4 bits starting at Y3; K2YO0 is the value contains 8 bits
starting at YO; K2Y1 is the value contains 8 bits starting at Y2; K3YO is the value
contains 12 bits starting at YO; Similar K4Y0,1,2,3 is the value contains 16 bits ...

Samples for mov bits and mov words

X2
0— | [ MoV Ki5 K1Y10 1
X2
| r
44 _{ | [ Mov co Do 1
[MOVP DO sSD979 1
r
[ MoV co sD930 }
[MOVP  sDg98 SD999 1
53 [END ]

3.7. Conversion instructions

Decimal Binary BCD| Hexadecimal
0 0 0000 0

1 0001 1

2 0010 2
3 11 0011 3
4 100 0100 4
5 101 0101 S
6 110 0110 6
7 111 0111 7
8 1000 1000 8
9 1001 1001 9
10 1010 0001 0000 A
1 1011 0001 0001 B
12 1100 0001 0010 C
13 1101 0001 0011 D
14 1110 0001 0100 E
15 111 0001 0101 F
16 1 0000 0001 0110 10
17 10001 0001 0111 11
18 10010 0001 1000 12

18



Example

X0
0 _{ | [BCD Do D2 i
X1
2 _‘ | [BIN D4 D6 }
X2
81— | [FLT D8 D10 1
X3
12 _{ } [BIN D10 D12 i
16 [ END 1
3.8. Call Subroutine
Create a main program first => Create subroutines
EXAMPLE
MO M1
0} -l [caw P1 ki
M1 MO
24 _| I ,E [c:ALL F2 ].
co
a1 | fjrst co i
53 [FEND }
M10
54 — | Y10 3
K50
{T0 }
[:u
TO
— | Y11 )
63 {RET 1
M11
g4l | £Y12 X
K50
(T 3
0
T
_| I Y13 }
K50
(T2 }
[:u
T2
— | (Y14 }
9 RET ]
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3.9. Real time programming

Command
DATERD 1 'l [ oaterD | ©) )_|
Il |
=
DATERDP T {1 | DATEROP| ©
@ : Head numbsr of the devices where the read clock dats will be stored {BIN 156 bits)
Setting Internal Devices R, ZR JLIET piheLll Zn Constants Other
Data
Bit Word Bit Word
@ — @] —
Function

(1) Reads “year, month, day, hour, minute, second, and day of week™ from the clock element of the CPU module and stores
[ Year (1980 to 2079)
1+1 Manth (1t012)
(D)+2 Day (1 to 31)
T (D)+3 [Hor thoudod)| (0 1o 23)
mi+4 | Minute  |io o s9)
(D)+5 Second (0 to 59)
(D)+6 |Day of week| (0 to 6)

(2) The "year" at @ is stored as 4-digit year indication.

Registers and time memory in PLC mitsubishi Q srier

Device

{* Device Mame | D1000 j T/C Set Value Reference Program Reference. ..
" Buffer Memory | J J |DE': J

Modify Value. .. | Display Format... | Open Display Format... | Save Display Format... |

Device FIEIDIC|B[A|2(8]|7([6]|5 j
D1000 000D D 2020
01001 o/ 0/d 0j/d 00 0/aa0 4
01002 o/ 0/d 0j/d 00 0/aa0 5] J
D10a3 o/ 0/d 0j/d 00 0/aa0 15
01004 o/ 0/d 0j/d 00 0/aa0 31
01005 o/ 0/d 0j/d 00 0/aa0 31
D 1006 o/ 0/d 0j/d 00 0/aa0 1

Using DATED instruction to reads real time in registers, result is stored in D1000

for example:

SM400

i} _. Emsuzs

[ DATERD D000
2020

4

More example
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SM400

0 _. Emsuzs

[ DATERD D10
2020

- D13 K16 I fivio
16

! August, 2016 > / 2
Su Mo Tu We Th Fr Sa - ‘”‘H.I‘ﬁl
1 10F3 4 5 6 |- S|
7 & 9 10 11 12 13 If
14 15 16 17 1&8 19 20 o7 Y 4
21 22 23 24 25 26 27 N
228 20 30 31 1 2 3 e
45 6 7 8 510 10:13:43 PM

Exercises:

Programming controller alarms working hours automatically for the company upon
request:

8h 30s the bell rings began working time

11:30 the bell rings 15s for break lunch

13h the bell rings 30s for work

16h30 the bell rings 45s for the end of working hours

The program only works from Monday to Friday every week, and do not work on
holidays, 30/4, 01/5, .....

Note! We should use Move instruction to erase the data in registers first...

3.9. Mathematics instructions

3.9.1. ADD instruction

Symbol

| | [ ADD DO D1 DEJ—{

|
0
|

@ First source device or constant
@ Second source device or constant

® Device in which the result of the addition is stored
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3.9.2. SUB instruction

Symbol

{}I || 'SUB Do Dt DE]—{ 0
o 0 0

© Minuend (the subtrahend is subtracted from this value)

wam

@ Subtrahend (this value is subtracted from the minuend)

® Difference (result of the subtraction)

Application exercises:

Program to cotrol close and open a garage gate

sensorl close
ot w )
M0
4 N [ADD DO K1 DO 1
sensor?
12—} (1 )
M1
15 N [SUB DO K1 DO ]
limitl close
23< DO K100 ] ,ll/lll /}/‘l’ (open )
limit2 open
314{= D0 K100 ] /I/'l’ Al/lll (close
39 [END }

3.9.3. MUL instruction

Symbol

| | [ MUL Do D1 DE:[—{

o & o

|
0
|

© Multiplicand
® Multiplier
© Product (Multiplicand x Multiplier = Product)

3.9.4. DIV instruction

Symbol

22



UI R [DIVD{}D1D2’—{ 0 DIV

@ Dividend
& Divisor

© Quotient (result of the division, dividend + divisor = quotient)

3.10. Master control and master control reset instructions (MC/MCR)

The master control instruction is used to enable the creation of highly efficient
ladder switching sequence programs, through the opening and closing of a

common bus for ladders. A ladder using the master control is as follows:

Ladder as displayad in GPP laddar moda | Ladder as it aclually oparates 1
X0 X0
— 1 mc [ 1 | w0 —— wmec | m | mo H
n1——MD O 1]
X1 X3 M7 X1 X3 M7 |
HF——— v HHHF—— v -
| Exacutad
M5 M5 [ only whan
—|I {"I'4F>— “—II { ‘|'4F>—' XD s O
X x-d KE  Xa '
HHH
| MCcr | 01 S McR | om
XF XKF
— | { Y40 — | {van
1

(1) MC (master control instruction) for public contacts connected in series.

After the implementation of MC, left bus behind the MC contacts.

(2) MCR (master control reset instruction) it is MC reset instruction, the MCR
instruction bus left of the restore location.

a set of circuit total switches. And contacts must be connected to the master contact
LD or LDI instruction.

3) MC command input contact is disconnected, the accumulation in the MC and
MCR timer, counter, reset/set command-driven component state before remain
3.11. Set password AND Unlock password

Steps to set password in Q CPU Mitsubishi.

Below is the complete chart to proceed with above steps
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Part IV. INVERTER MITSUBISHI FR-E720-0.75K

4.1 Wiring inverter

Sink logic *1. DC reactor (FR-HEL)
R . When connecting a DC reactor, remove the
Main circuit terminal ] '
gc’o | cireui inal jumper across P1 and P/+. *6 Terminal P1 is not available for single-
ntrol circuit termina Not available for single-phase 100V power phase 100V pawer input model.
input model.
Sing|e-phase power inpu[ Brake onit *7 Abrake transistor is not built-in to the 0.1K

and 0.2K.

ymmemme- it (Option)
; : VR e e .
Single-phase ! v b iR *8 Brake resistor (FR-ABR, MRS, MYS type)
AC power —G—)(/_F_U - T Earth Jj_i-_ 10 ag o1 Install a thermal relay to prevent an
supply T ; : O (Ground) = 4 I oo overheat and burnout of the brake resistor.
' Jumper VPR (The brake resistor can not be connected
PN o N to the 0.1K and 0.2K.)
P1 P/+ 7
5 Motor
Three-phase RiL1
AC power : i SiL2

supply ] : TIL3

U
v
W
[ Main circuit ] Eartn (Groun)

Control input signals (No voltage input allowed)
Forward

Relay output

Terminal functions vary

24VDC power § |
power supply Calibration resistor

i
Terminal functions vary | rotation start——— ' :
with the input terminal : Relay output [bY Pr 19245,C terminal
; . ” Reverse ' Fault output) | function selection
assignment (Pr. 78 to | rotation start$—— : ( put)
Pr. 184) . :
High o ] FooooToiiiiiiiiiiiiiiiiiiiiiiiiiiiiice
speed i
. . ; ] Open collector output
Multi-speed selection M'dd? — i P upu
spee - ———— -
C ; ; L RUN erminal functions vary wit
21";:3”8[65'8”5;&;?\:,?&5 PC | |Low | ' ORunning | the output terminal assignment
power supply, take care | “Pood ¥ (Pr. 190 and Pr. 191)
notto short across Output § N
terminals PC and SD. stop ! Freguency detection
Reset¢—— o
) 1 SE Open collector output common
Contact input common 11 P | sink/source common
T

(Common for external power supply transistor) Indicatar
e T e e + - (Frequency meter, etc.)
1 Frequency setting signals (Analog) : 3 T _ )

! 10(+5V) ' EM g N Moving-coil type

1 |*3 Terminal input specifications | Freguency i 9 - 2 1mA full-scale

1|  canbe changed by analog ) ! *

'l input specifications seting 2[0to SVDG| +3 | SD JUL

| switchover (Pr 73). potentiometer (0to 10VDC) ] [t

: 1/2W1k0 ] "3 Itis not necessary when calibrating the

%4 Itis recommended to use 2W1ka |*4 Analog common) i PU indicator from the operation panel.

E mig;hzg‘?g“mm”m”g signal . ] connector *10 Operation and parameter setting can be

' L 9 bt - ) Y ] T done from the parameter unit (FR-PUOT)

| Terminal 4 input (+) >—————() 44 to 20mADC| | 10 and the enclasure surface operation panel

: (Current input)  (-) >—7— (Uta 5YDC ) 5 | (FR-PAO7).

'*5 Terminal input specifications can be changed by analog 0to 10VDC | (Use the option cable (FR-CB200).)

'|  input specifications switchover (Pr. 267). Set the " RS-485 communication can be utiized from

i|  voltageleurrent input switeh in the "V" position to seleet ! a personal computer and other deviees.

‘| voltage input (D to 5V/0 to10V) and "I" (initial value) to | CIEv ;

| select currentinput (4 to 20mA). T eissisalusiistiats 1mnmres 1mnmres 1mee

‘| Touseterminal 4 (initial setting is currentinput), set"4" Voltage/current Do *11 A personal computer and an inverter can be

\| i anyof Pr. 078 1o Pr.184 (input terminal function selection) input switch *5 ! |} use connected with a USB (Ver1 1) cable.

1| to assign the function, and turn ON AU signal. ! 1 |connector You can perform parameter setting and

"""" ettt ey ik 11 monitoring with the FR Configurator (FR-
1 , SW3-SETUP-WO).

Connector for
plug-in option connection
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4.2. Clear all parameter

Parameter clear/all parameter clear

POINT

|+ Set "1"in PrCL Parameter clear, ALLC all parameter cleartoinitialize all parameters. (Parameters are not cleared

when "1" is setin Pr 77 Paramerer write selection.)
+ Refer to the extended parameter list of (™®) the Mnsruction Manual (Applied) for parameters cleared with this

operation.

Operation
1. Screen at power-0M

The monitor display appears.

2. Press t::| choose the PU operation mode.

3. Press to choose the parameter setting

mooe.

4. Tum @ until F",—.':.'_ |;;-'.'.'_ L '_" | appears.

5. Press @ to read the currently set value.

"I} "(initial value) appears.

B. Turn @ to change tttothe setvalue™ ™

?. Press @ to set.

FU indicator is lit.
e
> BN e

PRM indicator is lit.

o) - Y —

(The parameter number read previously appears. )

Parameter clear

!,-ri
@ C» All parameter clear
-

@ - I

r"f.

® -l

p-
Parameter clear
o_rnri
N I

@ (=] - All parameter clear
i 1 r
ML L L

¥

Flicker --- Parameter setting complete!!

« Turn @ to read another parameter.

# Press

twice to show the next parameter.

* Press to show the setting again.
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RESET ALL PARAMETERS

1, SET PO (starting torque) = 6% default.

2, SET P1= 50 HZ (Maximum Frequency)

3, SET P2 = 0 HZ (Minimum Frequency)

4, SET P3 =50 HZ (Base Frequency)

5, SET P80 (P79=0) = = 200W = 0.2 KW (0.20). (Motor Capacity (Max))
6, SET P81 = 4 (Motor Pole)

7,SET P83 = 220V (Rated Motor Voltage).

4.3. Control inverter on keypad

Operation panal

4.3.1. Setting the frequency by the operation panel

Operation example Operate at 30Hz.

Operation
1. Screen at power-ON
The monitor display appears.
Operation mode change

2.
Press to choose the PU operation mode. PU indicator is it

Freguency setting
Turn @ to show the freguency ” Rﬂﬂﬂ (30.00Hz) you want to set. The frequency flickers for about 5s. While the value is
3. fickering, press @ to set the frequency. < ™ and” Rﬂﬂﬂ " flicker alternately. After about 3s of flickering, the indication of
the valee goes back to” ﬂﬂ,’:‘, (0.00Hz) (monitor display). (If @ is not pressed, the indication of the value goes back to

,'_'}Dﬂ (0.00Hz) after about 55 of flickering. In that case, turn @ again, and set the freguency.)

Sart < acceleration < constant speed

4 Press to start operation.

The frequency value on the indication increases in Pr 7 dcceleration time, and * ﬂﬂ{_',’ [30.00Hz) appears.
(To change the set frequency, perform the operation in above step 3. The previously set frequency is displayed at first.)
Deceleration < stop
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5. Fress @ to stop. The frequency value on the indication decreases in Pr. & Deceleration time, and the motor stops rotating with

"0 80" (0.00Hz) displayed.

D) REMARKS

' @ can also be used like a potentiometer to perform operation. ( Rq,férra Chapier 4 of the Instruction Manual {4pplied) )

+ When you always operate in the PU operation mode &t power-ON, s&t Pr 7% Operation mode selection = *1” to choose the PU

operation mode always.

4.3.2. Setting the frequency by switches (Three-speed setting) (Pr. 4 to Pr. 6)

POINT
‘ = Use the operation panel [}tﬂ give a start command.

= Switch ON the RH, RM, or RL signal to give a frequency command.
= Set"4" (External/PU combined operation mode 2) in Pr 79 Operation mode selection.

[Connection diagram)

Inverter +
- Speed 1

High speed Operation E; High speed)
% Middle speed g— g
Low speed ¢— E’
=
&
RH
R

Operation example at low speed (10Hz)
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Operation

Screen at power-ON
The maonitor display appears.

Easy operation mode setting

Press @ and @ for 0.5s. 7779 - - ~ appears, and the [PRM)] indicator flickers.
Operation mode selection

3.
Turn @ until* 79 - Y~ appears. [PU] and [PRM] indicatars flicker.
Operation mode setting

4. Press to enter the setting. (Set "4"in Pr74.)

"0 -Y~and" 79 - - "flicker alternately. [PU] and [EXT] indicators are |it.
Sart

Turn ON the low-speed switch (RL).
Acceleration < constant speed

6 Press to start running.

The frequency value on the indication increases in Pr 7 deceleration time, and " E E ;_": " (10.00Hz) appears.
[RUN] indicator is lit during forward rotation operation and flickers slowly during reverse rotation operation.

Deceleration

7 Press @ to stop.

The frequency value on the indication decreases in Pr. & Deceleration time, and the motor stops rotating with "7 11 (0.00Hz)
displayed.
Stop

Turn OFF the low-speed switch (RL).

D REMARKS

* The initial values of the terminals RH, RM, RL are 80Hz, 30Hz, and 10Hz. (Use P-4, Pr 5 and Pr 6 to change.)

* Inthe initial setting, when two or three of multi-speed settings are simultaneously selected, priority is given 1o the set frequency
of the lower signal.
For example, when the RH and RM signals turn ON, the RM signal P 5) has a higher priority.

+ Maximum of 15-speed operation can be performed. ( EHRg_Esrm Chapter 4 of the Instruction Manual {dpplied).)
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4.3.3. Setting the frequency by analog input (voltage input)

« Use the (frequency setting) potentiometer to give a frequency command.
« Set"4" (External/PU combined operation mode 2) in Pr 79 Operation mode selection.

POINT
.| * Use the operation panel [} to give a start command.

[Connection diagram)
(The inverter supplies 5V power to the
frequency setting potentiometer.

(terminal 10}) Frequency
= tting
potEntiometer

Inverter

Cparation
panel

Operation example Operate at 60Hz.

Operation

Screen at power-ON
The monitor display appears.
Easy operation mode setting

1.

Press @ar\d @fﬂr 0.55.""79 - - " appears, and the [PRM] indicator flickers.
Operation mode selection

-
Turn @ until "9 - Y " appears. [PU] and [PRM] indicators flicker.
Operation mode setting

4. Fress to enter the setting. (Set "4" in Pr75.)

"NQ-YTand "G - - "flicker alternately. [PU] and [EXT] indicators are lit.
Start

5.
Fress . [RUN] fickers fast as no freguency command is given.

Acceleration < constant speed

Turn the potentiometer clockwise slowly to full.
The freguency value on the indication increases in Pr 7 dcceleration time, and =5 10 1 * (60.00Hz) appears.
[RUN] indicator is lit during forward rotation operation and flickers slowly during reverse rotation operation.
Ceceleration
Turn the potentiometer counterclockwise slowly to full.
The freguency value on the indication decreases in Pr & Deceleration time, and the motor stops rotating with 'Gﬂﬂ " (0.00Hz)
displayed. [RUMN] flickers fast.

Stop

8.
Fress @ [RUN] indicator turns OFF.

D REMARKS

+ The frequency at the full clockwise turn of the potentiometer (frequency setting potentiometer) (maximum potentiometer
setting) is 60Hz in the initial setting. (To change the setting, use Prl25) Refer to page 27)
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4.4. External operation
4.4.1. Start and stop using terminals

POINT
From where is the frequency command given?

Operation at the frequency set in the frequency setting mode of the operation panel (B refer 1o 5.2.1 (Refer 1o page 24)
Give afrequency command by switch (multi-speed setting) (5 refer to 5.2.2 (Refer to page 25)

Perform frequency setting by a voltage input signal (& refer 1o 5.2.3 (Refer 1o page 26)

* Perform frequency setting by a current input signal & refer to Chaprer 4 of the Insteuerion Manual (Applied)

Setting the frequency by the operation panel (Pr. 79 = 3)

POINT
= Switch ON the STF(STR) signal to give a start command.

= Use the operation panel (@} to give a frequency command.
+ Set 3" (Bxernal/PU combined operation mode 1) in Pr 79,

[Connection diagram) Inverter

Forward rotation start
Reverse rotation start

Operation

4.4.2. Setting the frequency by switches (three-speed setting) (Pr. 4 to Pr. 6)

™, POINT
* Switch ON the STF (STR) signal to give a start command.
* Switch ON the RH, RM, or RL signal to give a frequency command.

[Connection diagram) 4
Inverter =
""'L"' R E
Forward rotation start STF ?
Reverse rotation start STR -E—
High speed RH ]
%@ Middle speed R E
Low speed RL
S0
RH
RM
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| Operation example | Operation at high speed (60Hz)

Operation

1. Screen at power-ON
The monitor display appears.
Start
Turn ON the high-speed switch (RH).
Acceleration < constant speed
Turn ON the start switch (STF or STR). The frequency value on the indication increases in B 7 doceleration time, and
3. - O (60.00Hz) appears.
[RUN] indicator is lit during forward rotation operation and flickers during reverse rotation operation.
® YWhen RM is turned ON, 30Hz is displayed. When RL is turned OM, 10Hz is displayed.
Deceleration
4. Turn OFF the start switch (3TF or STR). The freguency value on the indication decreases in P § Deceleration time, and the
mator stops rotating with =77 71~ (0.00Hz) displayed. [RUN] turns OFF.
Stop
Turn OFF the high-speed switch (RH)

D REMARKS

+ [nitial values of terminals RH, RM, and RL are 60Hz, 30Hz, and 10Hz. (Tochange, set P- 4, Pr Sand Pr 6.)

* In the initial setting, when two or three of multi-speed settings are simultaneously selected, priority is given to the set freguency
of the lower signal.
For example, when the RH and RM signals turn ON, the RM signal (Pr 5) has a higher priority.

*+ Maximum of 15-speed operation can be performed. [@Refer o Chapter 4 of the Instruction Manual (4pplied).)

| Operation example | Operate at 30Hz.

Operation
Screen at power-ON
The maonitor display appears.
Easy operation mode setting
Y Press @ and @ for 0.5s. "9 - - " appears, and the [PRM)] indicator flickers.
Operation mode selection

e
Turn @ until ™79 - 3" appears. [EXT] and [PRM] indicators ficker.
Operation mode setting

4. Fress to enter the setting. (Set "3" in Pr 7o)

"9 - 3 and” TG - - “ficker alternately. [PU] and [EXT] indicators are lit.
Freguency setting

Turn @ to show the frequency ™ 3 11 17 you want to set. The frequency flickers for about 5s. While the value is flickering,
5. press to set the freguency. " £ " and ™ 3 77 1~ flicker alternately. After about 3s of flickering, the indication of the value

goes back to "1 01" (monitor display). (If is not pressed, the indication of the value goes back to [} 111} " (0.00Hz)

after about 5z of flickering. In that case, turn @ again, and set the freguency.)
Start < acceleration < constant speed
Turn the start switch (STF or STR} ON.
6.  Thefrequency value on the display increases in P 7 Accelenation fime, and * IS0 00 (30.00Hz) appears.
[RUM] indicator is lit during forward rotation operation and flickers during reverse rotation operation.
[To change the set frequency, perform the operation in above step 5. Starting from the previously set freguency.)
Deceleration = stop
7. Turn OFF the start switch (STF or STR). The freguency value on the indication decreases in Pr & Deceleration time, and the

motor stops rotating with * 1 710 " displayed. [RUN] turns OFF.
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4.4.3. Setting the frequency by analog input (voltage input)

POINT
= Switch OM the STF(STR) signal to give a start command.
= Lse the potentiometer (frequency setting potentiometer) to give a frequency command.

[Connection diagram)
, . ) . . Inwerter
[The inverter supplies SV power to the N 1

frequency setting potentiometer. % Forward rotation start
(terminal 10}) Reverse rotation start

Freguency setting
potentiometer

Note: Setting the frequency by the operation panel (Pr.79 = 2)

| Operation example | Operate at 60Hz.

Operation

Screen at power-ON
The maonitor display appears.
Sart

2. Tumn the start switch [STF or STR) ON.
[RUM] flickers fast because the frequency command is not given.

Acceleration < constant speed
Turn the potentiometer (frequency setting potentiometer) clockwise slowly to full.
The frequency value on the display increases in Pr 7 dcceleration rime, and " § [} 111" (60.00Hz) appears.
[RUM] indicator is lit during forward rotation operation and flickers slowly during reverse rotation operation.
Deceleration

Turn the potentiometer (frequency setting potentiometer) counterclockwise slowly to full.
‘N (0.00Hz)

The frequency value on the display decreases in P § Deceleration rime, &nd the motor stops rotating with "1 11
displayed. [RUN] flickers fast.

Stop

B.  Tumn the start switch [STF or STR) OFF.

[RUM] turns OFF.

D REMARKS

+ The freguency at the full clockwise turn of the potentiometer (frequency setting potentiometer] (maximum potentiometer
setting) is 60Hz in the intial setting. (To change the setting, use Arl25.) Refer to page 27.)

4.4.4. Set for 8 speeds
Set  Pr 79 =0 To set parameters

Parameter N Initial Initial Si I
ame nitial Signa
Number Value g
180 RY 4 function selection 0 RL (low-speed operation command)
RM (middle speed operation
181 RY3 function selection 1 ( peed op
command)
RH (high-speed operation
182 RY?2 function selection 2 (high-speed op
command)

32



Set Pr179 =8 (STR => STX second fuction)
Set to 3 Groups P4 — P6; P24 — P27; P232 — P239

ERH EM RL STX RH RM RL
L2110 | (3T 2 T1[ o ]
Parameter - - e
Number Name Initial Value Setting Range Description
Multi-speed setting (high
4 speedjpee g (hig 60Hz 0 to 400Hz Frequency when RH tums ON
5 ::;.:::}peed setting (middle 30Hz 0 to 400Hz Frequency when RM tums ON
Multi-speed setting (low
6 spee d]pee gl 10Hz 0 to 400Hz Frequency when RL tums ON
24+ Multi-speed setting (speed 4) 5999 0 to 400Hz, 9999
25 = Multi-speed setting (speed 5) 8999 0 to 400Hz, 9999
26+ Multi-speed setting (speed &) 8999 0 to 400Hz, 5939
27 = Multi-speed setting (speed 7) 8999 0 to 400Hz, 9999
232+ | Multi-speed sefting (speed 8) 9999 010 400Hz, 9999 | Freauency from 4 speedo 15 speed can
733+ | Multispeed sefting (speed 9) 9995 010 400Hz, 5ogg | e Setaccording fo the combination of
234+ | Multi-speed sefting (speed 10) 9999 0 1o 400Hz, 0009 | the RH, RM, RL and REX signals.
235+ Multi-speed sefting (speed 11) 9999 0 1o 400Hz, gggg | 9999 not selected
236 Multi-speed setting (speed 12) 6999 0 to 400Hz, D999
237 = Multi-speed setting (speed 13) 8999 0 to 400Hz, 9999
228 = Multi-speed setting (speed 14) 8999 0 to 400Hz, 9999
239 = Multi-speed setting (speed 15) 8999 0 to 400Hz, 9999

(1) Multi speed setting for 3 speeds (Pr. 4 to Pr. 6)
-The inverter operates at frequencies set in Pr. 4 when RH signal is ON,

— Spesd 1
= 'l'l*, an 5‘:‘-“-’"" Pr: 5 when REM signal is ON and P 6 when BL signal is OM.
5 Iu'l ill‘- Spead 2
g |'I 1 yMiddie s pead )
5 [ i Spesd 3
i | 1 I\ Lowspasd )
3 In' 0 ! )
,lll 1 : |'|II
H i Time
RH o f
Rhd - :
on]
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(2)

Multi-speed setting for 4 or more speeds (Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

*Frequency from 4 speed to 15 speed can be set according to the combination of the RH, RM, RL and REX signals. Set the
running frequencies in Pr. 24 fo Pr. 27, Pr. 232 to Pr. 239 (In the initial value setting, speed 4 to speed 15 are invalid.)

*To input the REX signal to a virtual terminal of CC-Link communication, set "8" in one of Pr180 to Pr.184 (input terminal
Junction selection).

3
g
]
¢
ot
=2
2
fa] .
| ] =
' ! Time
o : on]on] on] on )
o I N N
. ! onfon| 1 Tonon]
o o on| | [on] [ow] [on] [ow]
| ]
cex [on]on]on]on [on]on]on]on
L.

*]

when RH, RM and RL are tumed OFF and REX is tumed ON.

4.5. Using PLC to CONTROL Inverter

4.5.1 Control relays

4.5.2 Control the speeds from analog modules.

Using voltage input (VO: Terminal 5 and 2)

When "9999" is set in Pr 237 Multi-speed setting {speed 8}, operation is performed at frequency sstin Pr 6

Set Pr 73 = 0 or 10 to choose a voltage range at terminal 2 and 5 is 0 to 10v
Using current input (I): Terminal 5 and 4 (Pr =10 => To Input 10V)
Set Pr 267 = 0 and switch the switch to | then Set "4" in any of Pr. 178 to Pr. 184

Parameter Name Initial | Setting T
Number Value | Range
0 Terminal 2 input 0 to 10V Without reversible
23 Analog input : 1 Terminal 2 input 0 fo 5V operation
selection 10 Terminal 2 input 0 to 10V With reversible
1 Terminal 2 input 0 to &Y operation
Voltage/current input switch
Standard control Safety stop function Description
circuit terminal model model
Terminal 4 input m [I Terminal 4 input 4 to
| gecton | 0 | ° mi=]m @]] mn
1 . Terminal 4 input 0 to 5Y
) [1] ] IJ Terminal 4 nput 0 to
Ll 10V
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Part V. HIGH-SPEED COUNTER PROCESSING

5.1. Encoder and application

5.1.1. The constructing principle of an Encoder

5.1.2. Wiring to PLC

Black Fhase A

Encoder
{Power supply: 24 VDC)

Example: EEB2-CWZEC
NPN Open-collector Output

Power supply
24vDGC o

it Phasa B
Whita o

A(E;F'hase Differanca Input Modea)
25} High-speed counter 0: Phass A,
29} High-speed counter 0: Phass A,
2} High-spead counter 0: Phass B,
31} High-speed counter 0: Phass B,

8} High-speed counter 0: Phass Z,
High-speed counter 0: Phasa Z,

)& H-0

12

e

24
ov
24
ov
24V
ov

5.2. Instructions to Process counter

5.2.1. Count 1-phase input up or down (UDCNT1)

[Instruction Symbol] [Execution Condition]

| Command
UDCNT1 | || ubehTi | ® [ @& [ n )—{
[Set Data]
Set Data WMeaning Data Type
« (Z) +0: Input number for count input

@ « (5} +1: For setting count upper down .
+« OFF : Count up (add numbers when counting)
+« 0N : Count down (subfract numbers when counting)

()] * Mumber of counter that will perform count on UDCNT1 instruction Word

n + Set value BIN16
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[Program Example]
(1) This program uses C0 (up and down counter) to count the number of times X0 goes from off to

OMN after X20 has gone ON.

[Ladder Mode] [List Mode]

q|ﬂ|_[m m oo s l Steps | r Instruction I Device I
0 LD h+.1]
1 UDCHT1 m

5 {om

| 5 m
[Operation]

X20 | [

1 1
1 1
i Down Up
1

x1

f

1
1
Present 1 i i
valueofCcoM 01234567654 32101232400 1——

1 1 I

1

1

CO0 contact 4|—|

5.2.2. Count 2-phase input up or down (UDCNT2)

[Instruction Symbol] [Execution Condition]
| Command
uocntz | | | |} wen2 | @ [ ® [ o }—{
[Set Data]
Set Data Meaning Data Type
« Input number for count input: (S) +0 (A phase pulse) .
@ = [nput number for count input: (5) +1 (B phase pulse) Bit
[{3)] + Mumber of counter that will perform count onUDCNTZ instruction Waord
n + Set value BIMN16

[Program Example]
(1) The following program performs a count operation as instructed by CO (count up or down) on
the status of X0 and X1 after X20 has gone ON.

[Ladder Mode] [List Mode]
0 Iﬂl—[m D O B | steps| | Instruction |  Device |
0 LD 20
. 1 Nt E
B | L 1] B
b B
[Operation]

X20 _ -
X0 J_|_|_|_|_|_|_|_|_|_|_|_|_|_|_L|_|_|_|_|_|_|m

X1 SJU LT rirird f1fl
I I I
1 1 '
Pr t [ 1 \
vaﬁJS:r;fCOMU‘ 285 4 5 4 3 2 1 0-12 11
1 | b
COcontact | i
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5.3. Application Encoder and high speed counter

5.3.1. Programing for 1 phase counter

X10
0 _| | [uocrxm X0 co K10 }
SM400
5 _| | [ Mov co D10 i
co
| [RsST co i
13 [ END ]
5.3.2. Programing for 2 phase counter
X10
0 4| | [UDCNTz X0 co K10 }
SM400
5 _| } [Mov co D10 }
co
| [RsST co i
13 [ END ]

PART VI. ANALOG
6.1. SPECIAL FUNCTION BLOCK DA:
Q62DAN -Q62DA -Q64DAN -Q64DA -Q68DAVN

-Q68DAV -Q68DAIN

Q68DAI

6.1.1. OVERVIEW

Resolution

— Wodel name eama QB4DAN QBI0AVN Q8EDAIN

MNumber of analog output points

2 points (2 channels)

4 points (4 channels)

8 points (8 channels)

16-bit signed binary (nomal resolution mode: 4086 to 4095,

Digital nput high resclution mode: -12288 to 12287, -18384 to 16383)
Violtage =10 10 10V DC (External kead resistance value: 1 ki to 1M i) —
anslog output | Dto 20 ma DC . . m':r'r:; ‘E:a;"’:e Eifm_m
- ({Extemal load resistance value: 052 to 800 %) N \
value: 04 to BO05L)

VO characteristics,
Maxirnum resolution

Nomal resolution mode High resclution mode
Analog cutputrange | b input value Masimum Digital input value Mz
Oto 5V 1.25mV 0416 mV
0 to 4000 0 to 12000
1to 5V 10mV g 0.333 mV
Voltage | 404 10w 25 mV 16000 to 16000 0,825 mV
Userrange | ~4000 to 4000 — -
<etting 0.75 mv -12000 to 12000 0.333 mV
0 to 20 mA 5 LA ) 188 HA
Cument | 220 mA Ot 4000 4 uA 01o 12000 133 UA
'-'E“:E’tgan;ﬁe 4000 to 4000 15 M4 12000 to 12000 083 HA
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(b) Voltage cutput characteristic in high resolution mode
Figure 3.2 shows a graph of the voltage output charactenstic in high

resolution mode.

10 —_-
IR R 4
A
s | 1
1) +

% . W '.‘.' E

s 1 \ 3

: i 5

a H

=

:

£

5
-i0 —
-16384 -16000 -840 o BOCO 12|:-:|:".I 16000 16383
12287
Digital input walus !
: . P Maximum
Number |Output range setting| Offset value | Gain value Digital input value .
resoluticn
1) 1o 5V 1V 5w 0.333 mV
0 to 12000

2) Oto 5 W 0w 5w 0.416 mV
3 =10t 10V o 10V —16000 to 16000 0.825 mV
— User range setting ! ! —12000 to 12000 0.333 mV

Figure 3.2 Voltage output characteristic in high resolution mode
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Table 3.6 List of VO signal

Signal direction VA converter module — CPU module Signal direction CPU module «— DVA converter module
Device Mo Signal name Device Mo. Signal name
X0 Module ready ¥0 Use protibited
X1 1 CH1 Qutput enableldisable flag
X2 Y2 CH2 Qutput enableldisable flag
*3 ¥y *2 CH3 Cutput enable/disable flag
x4 Use prohibited *1 vy *2 CH4 Cutput enableldisable flag
X5 ¥5 *2 CH5 Qutput enablefdisable flag
X6 ve *2 CHE Dutput enable/disable flag
X7 ¥7 *2 CHT Quiput enableldisable flag
X8 High resolution mode status flag vg *2 CHB Dutput enable/disable flag
X3 Operating condition satting b Operating condition setting request
completed flag
XA Offset/gain setting mode flag A User range writing request
¥B Channel change completed flag YB Channel change request
XC Set value change completed flag YC Set value change request
XD Synchronous output mode flag YD Synchronous output request
XE Use prohibited *1 YE Use prohibited 1
xF Error flag F Error clear request

FOINT

#1 The Use prohibited signal cannot be used by the user since they are used by
the system. If these are turned ondoff by the sequence program, the functioning
of the DvA converter module cannot be guaranteed.

#2 Forthe Q62DAMN and Q62DA, Y3 to Y8 Use prohibited.

For the Q64DAN and QB4DA, Y5 to Y8 Use prohibited.

6.1.2. External wiring
{1} For voltage output of e OG2DAN, GE40AN, or GGE0AVTH

N T
Rl
<

A |
S

e —
£ o E

¥1 Use 3 twled two core sheskied wire for the power wre
w3 W Sang m noma o npples. n tha eclemal wnng, conract a 01 QAT U F
20V capacior beabaia th Y+ temanal and DOM

6.1.3. CONFIGURATION
1) /O ASSIGNMENT

(2} For current output of the QEXDAN, QE4DAN, or QEEDAN

VA rel Ok

1 Use 3 tevsind bwo cong shepldad war for the power wre
w3 W thang i rodme of npples 0 e axienal winng, coneect a 01 i 0T MF
25V copacior bivtiemsn the I+ bermral and COM
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ermq—_ L=
e - e o — -

PLCName |PLC System |PLCFie |PLCRAS |BootFie |Program |SFC  |Device 10 Assignment |Multiple CPU Setting |
—IfO Assignment{*1)
Switch Setting |
~ |QosHceu
~ [052DaN Detailed Setting |
- Select PLC type |
= MNew Module
2) SWITCH SETTING
EHE Intelligent Function Module ‘ ‘l ‘
EHEb 0000:Qa20DAN
.4 Switch Setting | Switch Setting 0000:Q62DAN =
L[ Parameter
...{#} Auto_Refresh || OutputRange Setting
A% Global Device Comme CH Outputrange | HOLDJCLEAR function |
=-fi= Program Setting CH1 0 to 5V CLEAR
—{{} Initial Program CH2
Eﬂ"m Scan Program
m Standby Program
-{[H} Fixed Scan Prograni
-{[] Low Speed Progran
~{[E] Mo Execution Type| | Synchronous Qutput Mode
Elﬂ POU INoﬂnaI (Asynchronous) Mode ;I
EHE Program
L] MAIN Resolution Mode Setting
-4} Local Device Comn|: INnﬂnaI Resolution Mode ;I
[-]{a Device Memory
a MAIN Drive Mode Setting
- Device Initial Value INonnaI {D/a Converter Processing) Mode ;I
3) PARAMETER
SET ENABLE
| Navigation " x [PRGIWrite MAIN 1 Step” | 0000:Q62DAN[]-Parameter ||
_ — Diclay Flter  [Dploy A1 -
3 M=Palametu 15 B | £
@‘ PLC Parameter E‘ LR _ e e o e Syt
E& Metwork Parameter D/Amnmsmﬂm 0:Enable

- LB Ethernet/ CCIE/ MELSECN
C b CC-Link
: & Remote Password
—]-@ Intelligent Function Module
- 0000:0620AN

i Switch Setting

@ Parameter

.0 Auto_Refresh
A% Global Device Comment
) fig Program Setting
m Initial Program
-4l Scan Program
1]} Stendby Program
*{If} Fixed Scan Program
m Low Speed Program
m Mo Execution Type

4) AUTO_REFRESH
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Navigation 2 x 48] [PRG]Write MAIN 1 Step ['L::i\ UUUU:Q&EDAN[]-PHramet;/ (%7 0000:Q62DANI-Auto_Refr...
roject
Display Filter  [Display al -
e MENENE
{85 Parameter Lo CHIE ==

i PLC Parameter
= & Metwork Parameter

£ cc-Link

|IIII Remote Password
7 ‘; Intelligent Function Module
£ 0000:Q62DAN
LA Switch Setting
(4 Parameter
@ Auto_Refresh

ﬂ Ethernet / CCIE /S MELSECN

— Transfer to intelligent function
module

Digital value Do
=I Transfer to CPU

Set value check code

Error code

6.2. SPECIAL FUNCTION BLOCK DA:
Q64AD -Q68ADYV -Q68ADI

6.2.1. OVERVIEW

The data of the specified device is transmitted to the buffer memory.

D2

The data of the buffer memory is transmitted to the specified device.

Signal direction CPU < AD converter module Signal direction CPU — A/D converter module
Device Mo. (Input) Signal name Device Mo, (Output) Signal name

X0 Module READY Y0

x1 Temperature drift compensation flag Y1

X2 Y2

X3 Y3

X Use prohibited * AL Use prohibited *

X5 Y5

XE Y&

X7 Y7

X8 High resolution mode status flag Y8

x4 Operating condition setting completed flag Y9 Operating condition setting request

XA Offset/gain sefting mode flag YA User range writing request

XB Channel change completed flag YB Channel change request

XC Use prohibited * YC Use prohibited *

XD Mazximum value/minimum value reset vD Maximum valua/minimum value reset
completed flag request

XE AJD conversion completed flag YE Use prohibited *°

XF Error flag YF Error clear request

POINT
#1 These signals cannet be used by the user since they are for system use only.
If these are turned on/off by the sequence program, the functioning of the A/D
converter module cannot be guaranteed.
6.2.2. WIRING

41



(1) Q64AD-GH
(a) For voltage input

Signal source 0 to£10V 2
1 500kQ 9
“ v+ { ™ T

L I+ -—{ ’j \ E&
GND V- {3 [
A
\Aﬁ"i"!—";— SLD e '
/"?
‘4
(b) For current input 2

Signal source 0 to 20V s | 50062 | T‘

4 = -
;@(l A g
250Q o
V- e
c»m?* \

Shielded
\ sLD 500kQ

-
4

*1 Use a 2-cors twisted shielded wire for the power wire.

*2 Shows input resistance

*3 For cumrent input, be sure to connect to (V+) and (I+) terminals.

*4 Be sure to ground the shield wire of each channel.
The SLD terminal can be used when grounding, however it has not been wired inside the board
Ground it as shown in the diagram shown above or below.
In addition, ground the FG of the power supply module

i o

\ Shieided

\_L SLD

6.2.3. CONFIGURATION

6.3. INC (increase) and DEC (decrease) instructions

Acceleration and deceleration using for output analog
Combination positional control and the speed accelerates
Combination positional control, forward reverse and the speed accelerates

Advanced exercises:

6.4 Do exercises
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PART VII. HUMAN-MACHINE INTERFACES_HMI
7.1. Overview of GOT (Graphic Operation Terminal)

7.2. Technical details.
7.3. Connection Diagram.

7.4. Install software and programing.

7.4.1. Install software
7.4.2. Upload/download
7.4.3. Programming
SAMPLE 01

Screenl
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CHUYEN DE HMI

THIET LAP THONG SO

NHAP THOI GIAN
NHAP SO LAN
HIEN THI THONG SO

THGI GIAN

SO LAN

Screen3




THIET LAP BANG DIEU KHIEN VA HIEN THI

POWER LAMP ~ PUMPI FUME

Screen4

Make Alarm History

ALM ALM
10 1.3
NM
il
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APPENDIX

Some devices

L} Special register(Latch area)[Number SD979 - SD999] - [Number SM400 - 409]
=1y [Number SD979 - 999] L) [Number SM400JAhways ON
) [Number SD979)Direct MELSOFT connection _] [Number SM401)Always OFF

) [Number SD980]Connection 1
) [Number SD981]Connection 2
L) [(Number SD982]Connection 3
L) [Number SD983]Connection 4
L) [Number SD984]Connection 5
L) [Number SD985]Connection 6
) [Number SD986])Connection 7
) [Number SD987]Connection 8
L) [Number SD988]Connection 9
L) [Number SD389]Connection 10
L) [Number SD330]Connection 11
) [Number SD991]Connection 12
) [Number SD992]Connection 13
L) [Number SD993]Connection 14

|) [Number SM402}After RUN, ON for 1 scan only
L) [Number SM403]After RUN, OFF for 1 scan only
| ) [Number SM404]Low speed execution type program ON for 1 scan only after RUN
|) [Number SM405]Low speed execution type program After RUN, OFF for 1 scan only
[) [Number SM409)0.01 second clock
=13 [Number SM410 - 415]
L) [Number SM410)0.1 second clock
|) [Number SM411)0.2 second clock
[) (Number SM412]1 second clock
L) [Number SM413]2 second clock
[) [Number SM414)2n second clock
1) [Number SM415)2n (ms) clock

Special auxiliary relays

! GX Works2 Help

! File Wiew Operation
i [F Back Y Forward | off Lock Window | 22F Print

Mavigation

{#Add to Favorites

-, Intreduction

o Operating Help (Cormmon)
Operating Help (Simple Project)

Compile and coach by M.S. Le Xuan Quang, Master of Automation
Tel: 0945791177,
Email: lequangtdh@gmail.com

Giao trinh hoc thuc hanh PLC CPUQ-Mitsubishi — Inverter — HMI (459)

“Hoc mét lan duoc hd tro ky thuat sudt cude doi”
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