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e SAFETY INSTRUCTIONS -

(Always read these instructions before using this equipment.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced in
this manual. Also pay careful attention to safety and handle the module properly.

These SAFETY PRECAUTIONS classify the safety precautions into two categories: "DANGER" and
"CAUTION".

\
I Indicates that incorrect handling may cause hazardous conditions, !
: @ DANGER resulting in death or severe injury. |
| |
| |
! Indicates that incorrect handling may cause hazardous conditions, :
:\ A CAUTION resulting in medium or slight personal injury or physical damage. )

Note that the /ACAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Precautions]

<> DANGER

* Install a safety circuit external to the PLC that keeps the entire system safe even when there are
problems with the external power supply or the PLC module. Otherwise, trouble could result
from erroneous output or erroneous operation.

(1) Outside the PLC, construct mechanical damage preventing interlock circuits such as
emergency stop, protective circuits, positioning upper and lower limits switches and
interlocking forward/reverse operations.

(2) When the PLC detects the following problems, it will stop calculation and turn off all output in
the case of (a). In the case of (b), it will stop calculation and hold or turn off all output
according to the parameter setting.

(a) The power supply module has over current protection equipment and over voltage
protection equipment.

(b) The PLC CPUs self-diagnostic functions, such as the watchdog timer error, detect
problems.

In addition, all output will be turned on when there are problems that the PLC CPU cannot

detect, such as in the I/O controller. Build a fail safe circuit exterior to the PLC that will make

sure the equipment operates safely at such times. Refer to " LOADING AND

INSTALLATION" in Basic Model QCPU (Q Mode) User's Manual (Hardware Design,

Maintenance and Inspection) for example fail safe circuits.

(3) Output could be left on or off when there is trouble in the outputs module relay or transistor.
So build an external monitoring circuit that will monitor any single outputs that could cause
serious trouble.




[Design Precautions]

<> DANGER

» When overcurrent which exceeds the rating or caused by short-circuited load flows in the output
module for a long time, it may cause smoke or fire. To prevent this, configure an external safety
circuit, such as fuse.

* Build a circuit that turns on the external power supply when the PLC main module power is
turned on. If the external power supply is turned on first, it could result in erroneous output or
erroneous operation.

* When there are communication problems with the data link, refer to the corresponding data link
manual for the operating status of each station.
Not doing so could result in erroneous output or erroneous operation.

» When connecting a peripheral device to the CPU module or connecting a personal computer or
the like to the intelligent function module to exercise control (data change) on the running PLC,
configure up an interlock circuit in the sequence program to ensure that the whole system will
always operate safely.

Also before exercising other control (program change, operating status change (status control))
on the running PLC, read the manual carefully and fully confirm safety.

Especially for the above control on the remote PLC from an external device, an immediate
action may not be taken for PLC trouble due to a data communication fault.

In addition to configuring up the interlock circuit in the sequence program, corrective and other
actions to be taken as a system for the occurrence of a data communication fault should be
predetermined between the external device and PLC CPU.

/\ CAUTION

* Do not bunch the control wires or communication cables with the main circuit or power wires, or
install them close to each other. They should be installed 100 mm (3.94 inch) or more from each
other.

Not doing so could result in noise that would cause erroneous operation.

» When controlling items like lamp load, heater or solenoid valve using an output module, large
current (approximately ten times greater than that present in normal circumstances) may flow
when the output is turned OFF to ON.

Take measures such as replacing the module with one having sufficient rated current.




[Installation Precautions]

/\ CAUTION

 Use the PLC in an environment that meets the general specifications contained in Basic Model
QCPU (Q Mode) User’'s Manual (Hardware Design, Maintenance and Inspection). Using this
PLC in an environment outside the range of the general specifications could result in electric
shock, fire, erroneous operation, and damage to or deterioration of the product.

* Hold down the module loading lever at the module bottom, and securely insert the module fixing
hook into the fixing hole in the base module. Incorrect loading of the module can cause a
malfunction, failure or drop.

When using the PLC in the environment of much vibration, tighten the module with a screw.
Tighten the screw in the specified torque range.

Undertightening can cause a drop, short circuit or malfunction.

Overtightening can cause a drop, short circuit or malfunction due to damage to the screw or
module.

» When installing more cables, be sure that the base module and the module connectors are
installed correctly.
After installation, check them for looseness.
Poor connections could cause an input or output failure.

» Completely turn off the external power supply before loading or unloading the module.
Not doing so could result in electric shock or damage to the product.

* Do not directly touch the module's conductive parts or electronic components.
Touching the conductive parts could cause an operation failure or give damage to the module.

[Wiring Precautions]

<> DANGER

» Completely turn off the external power supply when installing or placing wiring.
Not completely turning off all power could result in electric shock or damage to the product.

» When turning on the power supply or operating the module after installation or wiring work, be
sure that the module's terminal covers are correctly attached.
Not attaching the terminal cover could result in electric shock.




[Wiring Precautions]

/\ CAUTION

* Be sure to ground the FG terminals and LG terminals to the protective ground conductor. Not
doing so could result in electric shock or erroneous operation.

* When wiring in the PLC, be sure that it is done correctly by checking the product's rated voltage
and the terminal layout.

Connecting a power supply that is different from the rating or incorrectly wiring the product could

result in fire or damage.

« External connections shall be crimped or pressure welded with the specified tools, or correctly
soldered.
Imperfect connections could result in short circuit, fires, or erroneous operation.

* Tighten the terminal screws with the specified torque.
If the terminal screws are loose, it could result in short circuits, fire, or erroneous operation.
Tightening the terminal screws too far may cause damages to the screws and/or the module,
resulting in fallout, short circuits, or malfunction.

* Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or erroneous operation.

» The module has an ingress prevention label on its top to prevent foreign matter, such as wire
offcuts, from entering the module during wiring.
Do not peel this label during wiring.
Before starting system operation, be sure to peel this label because of heat dissipation.

[Startup and Maintenance precautions]

<> DANGER

* Do not touch the terminals while power is on.
Doing so could cause shock or erroneous operation.

« Correctly connect the battery. Also, do not charge, disassemble, heat, place in fire, short circuit,
or solder the battery.
Mishandling of battery can cause overheating or cracks which could result in injury and fires.

 Switch all phases of the external power supply off when cleaning the module or retightening the
terminal or module mounting screws. Not doing so could result in electric shock.
Undertightening of terminal screws can cause a short circuit or malfunction.
Overtightening of screws can cause damages to the screws and/or the module, resulting in
fallout, short circuits, or malfunction.




[Startup and Maintenance precautions]

/N\ CAUTION

» The online operations conducted for the CPU module being operated, connecting the peripheral
device (especially, when changing data or operation status), shall be conducted after the
manual has been carefully read and a sufficient check of safety has been conducted.

Operation mistakes could cause damage or problems with of the module.

* Do not disassemble or modify the modules.
Doing so could cause trouble, erroneous operation, injury, or fire.

* Use a cellular phone or PHS more than 25cm (9.85 inch) away from the PLC.
Not doing so can cause a malfunction.

« Switch all phases of the external power supply off before mounting or removing the module.
If you do not switch off the external power supply, it will cause failure or malfunction of the
module.

[Disposal Precautions]

/N\ CAUTION

» When disposing of this product, treat it as industrial waste.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-Q Series of General Purpose Programmable Controllers.
Please read this manual carefully so that equipment is used to its optimum.

CONTENTS

SAFETY INSTRUGCTIONS ......cooiitierisisirisisesesisese sttt ss s se s s s s e ettt ns e s A- 1
REVISIONS ...ttt ettt ettt bbbt bbb bbbkt b bbb et b e b e b e bt e b e bbb bbb ekt bbbt et eb et et et et et ebebebetas A- 6
L@@ AV I = 1S TR A- 7
ADOUL IMBINUAIS. ...ttt bbbt s £ b bt se £ b e Rt £ e A e b e et e £ e b e b et se b e b e st st e e b abe e s nbeneneeas A-15
HOW t0 USE ThIS MBNUAL.......c.cuiuiiiiiiriiiiicicecicicecicicieic sttt A-16
About the Generic Terms and ADDIEVIALIONS ..o een A-17
1 OVERVIEW 1- 1to 1-10
L1 FBAIUIES ...tttk sttt b stk b et e b st s e b b e e b b e e e e E R E e AR e e R b et e e R R et ee R R et e Eer e e 1- 3
1.2 Program Storage and CalCUIALION............ccourueuiriririeiie sttt sttt sttt se bt se b e s e 1- 5
1.3 Convenient Programming Devices and INSIIUCLIONS ........ccocourueirririeireririeiene st sesesseesens 1- 7
2 SYSTEM CONFIGURATION FOR SINGLE CPU SYSTEM 2- 1to2- 7
P2 R Vi (=0 (W O] g1 To [0 =10 o TSRS 2-1
P28 0 O 100 N[ = TSP OURPR 2-1

P @ 1001 @ 10 1 O = TS PURPR 2- 3
2.1.3 Configuration Of GX DEVEIOPET ........coucueiriririeirerieteie sttt b et ettt s b bbb s e se e st et es b s 2-5

P ST (=)0 T (=T o= VU 1) o OO 2-6
2.3 Confirming Serial Numbers and FUNCHON VEISIONS..........cccoveeuerirreeinesesesess e e sessssesesessssssssesessesenes 2-7
3 PERFORMANCE SPECIFICATION 3- 1t03- 3
4 SEQUENCE PROGRAM CONFIGURATION & EXECUTION CONDITIONS 4- 1to4-25
4.1 SEUUENCE PIOQIAM ...cviiitiirtiiteuesteesteresteseeseseesesaeessesesseseeseseeaesbaesaeaseseseaseseenesbeesbeaseaeeeeaesbe e ebesebeaseseasebenenaeseeneas 4- 1
o Y = YT I (o TW 1] g T= 3 o (o o = o o ST RTRR 4- 3
4.1.2 SUD-TOULING PIOGIAIMIS .. ..eiiiiieiiee ettt ettt et et e ste e e s aee e sabeesabeeebeeeabeeesaeeesabeeanbeeaseeeaseesnbeeenseeeanneas 4- 4

T IR (01 (T g (0T o] M o] (o]0 | =10 1 1< F OO P UP PP UP PP 4- 5
R @t o] g o= oo o= T T 0 - 4- 9
4.3 OPEIAtION PrOCESSING......cueieiertetireristetiieresteteesesietest st esbesesesessesesesesbeseesesbeseaesesbebeaeseseebeseaesesbebaneaesbebene st seebenaesentans 4-10
e A 1o 11 = Tl o] o Tod =111 T PRSI 4-10
4.3.2 /0 refresh (I/O module refresSh ProCESSING)....cccuueiiiieriee e see e se e sree e sraeennee s 4-11
4.3.3 Automatic refresh of the intelligent function MOdule ..............ccoiiiiiiiiii e 4-11
e | B I o] o Jo =111 o PRSI 4-11
4.4 RUN, STOP, PAUSE OpEration PrOCESSING......ccururtererrrererreriresesseserssessesessessesessssssssesensssssessssssssesesssssssessssssssens 4-12



4.5 Operation Processing during Momentary POWEE FAIIUIE .............cio i 4-13

4.6 Data ClEar PrOCESSING ....ccoviurieriiererieteeseststesesesestesesssssessesessssesesessssesesessssesssessssesesssssesessssssesessssssesesssssssesssssnsens 4-14
4.7 Input/Output Processing and RESPONSE LAQJ .....ccourerururrireririeereririeeresesiee et ss s se e st e e ssssns 4-15
o S L (=1 o T 1 4T Lo [P RUTRT 4-15
G 1 £=T o1 10T L= TSP P PRSP 4-18
4.8 Numeric Values which Can Be Used in SEqUENCE Program ..........ccoeieennneene s 4-20
4.8.1 BIN (BINAIY COUER) .....eeiiiteie ittt ettt ettt ettt te e it e e sabe e s bt e e be e e saee e saeeesabeeenbeeanbeesabeeanbaeeanneas 4-22
I o | = [50C: To (=3 g - ) SR 4-23
4.8.3 BCD (Binary Coded DECIMAI) .........ciiiiiiiiie ittt ettt st e e e ae e ae e e e e saee e aaee s 4-24
4.9 CharaCter StNQ DaLA........ccciurueuereririeiiie ittt b et e b et et b e e s e bbb et se b e b e st ee b et et st e et ene e e nbne 4-25
5 ASSIGNMENT OF I/O NUMBERS 5- 1to5-19
5.1 Relationship Between the Number of Stages and Slots of the Expansion Base Unit.............ccccoeoeeenreriennne. 51
5.1.1 QOOJCPU ...ttt r et R e R e Rt r e R Rt R e R r e nns 5-1
5.1.2 QOOCPU/QOILCPU......ooiiiriiieereiriiteseesre sttt sre e r e sre s re e nresr e en e aresre s e nnearennenne e nennas 5- 2
5.2 Installing Extension Base Units and Setting the Number of Stages ..o 5 3
5.3 Base Unit ASSIGNMENt (BASE MOUE) .....c.coviuruerirererierri st iesesesisesese s ieres s sssese s sese e s sess e sessssssssessssesensssnsesenes 5-4
5.4 What @re /O NUMDEIS? ..o 5-8
5.5 Concept of I/O NUMDEE ASSIGNIMENL........ccooiuitiiririeieeriris ettt se et e e s b e e bt e s ebese e sssbenanas 5 9
5.5.1 I/O numbers of main base unit and extension base unit
5.5.2 Remote Station 1/O NUMDET ...t nnas 5-11
5.6 1/0 ASSIGNMENE DY GX DBVEIOPET .....c.cuceieierietie sttt e bbb e bbbt st ss b s 5-12
5.6.1 Purpose of I/O assignment by GX DEVEIOPET ..........eevuiriieeiiieesie s see st e st se e esntee e sree e snee s 5-12
5.6.2 Concept of I/O assignment uUSINg GX DEVEIOPET ..........veiieiiiieeeiiee s s et et se e esntee e 5-13
5.7 Examples of 1/0 NUMDEr ASSIGNIMENT..........cciiieiieierieiee st st st be e s b e st et se e s benanas 5-16
5.8 Checking the 1/O NUMDETS ......ccc.cciirecesiss et a e ne s e se et ene e e nsese e nensennnn 5-19
6 FILES HANDLED BY BASIC MODEL QCPU 6- 1to 6-13
6.1 About the Basic model QTPU'S MEIMOIY .........ccc ittt se s s se b se e seeaese e ssssenans 6- 2
LA e (0Te = 10 1Y/ 0 T Y2 6- 4
6.3 ADOUL the StANAArd ROM ..ottt b st b b s e bt e e b e bt enanas 6- 5
6.4 Executing Standard ROM Program (Boot Run) and Writing Program Memory to ROM...........cococeeenvenienene. 6- 6
6.4.1 Executing Standard ROM PrOgram .........ccccueeiieeiieeiiereseeesieesiessntesessesessesesssesssessnsessssesesssessnseesns 6- 6
6.4.2 Write the program memory 10 ROM ........ooiiioiiiiiiii ittt st be e b sae e e snne e 6- 8
6.5 ADOUL the StANAAIT RAM.... ...ttt b et o b s e e b e R e s e e b e s et e e b e ne e es e bt enanas 6- 9
6.6 Program File CONfIQUIALION. .......cc.uiueireierierie s eteesesietess st ese st ese st s e s sesensse s e se st e e e e nseseeenseseneensesenes 6-10
6.7 GX Developer File Operation and File Handling PreCautions .............cccoeonniinnseenesisee s 6-11
O % R 1 (oo 1= = o o SRR OP R TRUSRRI 6-11
6.7.2 File handling PreCAULIONS .........cciieeiiee e esee e s et e e st e e sate e st e et e e sree e sn e e snteeanbeeeseeenneeenneeenns 6-12
B.7.3 FHlE SIZE....eeeeee ettt bt b e bt e h e e bt e e be e eabe e e be e e be e e aaeeeanteeaa 6-13




7 FUNCTION 7- 1to 7-48

78 T T o o N ) T 7- 1
7.2 CONSTANTE SCAMN......eeeuiieeueteertereste ettt b e st s ee st b et bese e bt seese s b e st s b e e eb e aEeaeSEeae s b2 e eEeaE e b e e e besEebesEene e b e e ebeaenbeseeneseeneaes 7- 2
7.3 LALCN FUNCHONS ...ttt bbbttt 7- 5
7.4 Setting the Output (Y) Status when Changing from STOP Status to RUN Status .........ccccveeeeerveneienereneenne 7-7
7.5 CIOCK FUNCHION ...ttt et e bbb e £kt e b b et e bt e bt b e b e b et e b ananis 7- 9
IR L1101 CI @] o 1= = i) o T 7-12
7.6.1 REMOIE RUN/STOP .....eoiitiiitiiitii ittt ettt ettt e e e bt et e et e ebeesbeenaeenneas 7-12
7.6.2 REMOIE PAUSE ..ottt ettt e st et e st e beesbeesbeesbeesbeesbeesseesneesseenneenseas 7-15
7.6.3 REMOIE RESET ...ttt sttt b e sa b e s b e e bt e s b et e sabe e e be e e abreesnneeneeeaneeennneena 7-17
7.6.4 REMOLE LALCN CIEAT ......eoitiiiiiitieitie ettt st b ettt a et et e sbeesbeenneenneas 7-19
7.6.5 Relationship of the remote operation and Basic model QCPU RUN/STOP switch...........c.ccc..c.... 7-20
7.7 Selection of Input Response Time of the Q Series-Compatible Input Module and Interrupt Module (I/O
eSS oo 1T I I 3= ) 7-21
7.7.1 Selection of input response time of the iINPUt MOAUIE ... 7-21
7.7.2 Selection of input response time of the high-speed input module............ccccccovviiiiiin e 7-22
7.7.3 Selection of input response time of the interrupt Module............coooveeie e 7-23
7.8 Setting the Switches of the Intelligent-FUnNction MOAUIE. ... s 7-24
7.9 Writing Data in the Ladder Mode during the RUN StatUS ..........cccuovreinnncine s sesissessesessssssesessenenes 7-25
7.10 Multiple-user MONItOriNg FUNCHON ...........ciiieece e s s et e e e e s enens 7-27
8 N VY= (ot g o (oo T T T (VAT I OSSR 7-28
7.12 Self-DIagnoSiS FUNCHON ......c.cioiierieeie s etee st sttt ss e s e e e saese e e et esaneseesese e sansene e sensesenesensesenes 7-30
7.12.1 LED display WHEN ©ITOr OCCUIS .......ueiiitiieitieeitieesieesteeesteeessteesstesssesansesessesesssessnsessnsessssesesseesnseesns 7-33
O A O g ot =] I =T 1 (o ) SO RTSURUP 7-33
A8 T U TN o (T 7-34
80 Y] U= T e = o 7-35
7.14.1 PaSSWOI FEQISIIALION. ... ..ceiitiie ittt ettt ettt sebe e s bt e e sbe e e ebeeessbeesabeeabeeesseeenbeeeaseeesnteaas 7-35
7.15 GX DEVEIOPEr SYSIEIM MIONION ......cueeieierieieriereeseseesesesesessesesesessesesesessesesesessesensssssesesssessesesssssssesssssnsesssssnsesenes 7-37
716 LED DISPIAY.....ccueueuireierierinesesiesinssesieteesesiesesssessesasssessssesssesessesesessnsessssssnsesensssnsasensssnsesesssssnsesssssnsessssssnsesssssnsesenes 7-39
7.17 Serial Communication Function (Usable with the QOOCPU or QOLCPU) .......cccoecrririininerinieenerinieesesesienenes 7-41
8 COMMUNICATION WITH INTELLIGENT FUNCTION MODULE 8- 1t08- 6
8.1 Communication Between Basic model QCPU and Q-series Intelligent Function Modules............cccccoeeeeee. 81
8.2 Initial setting and automatic refresh setting using GX Configurator ...........cccovreinrreenenerneeere e 8 2
8.3 Communication using the intelligent function MOdule AEVICE............ccvevvreeceireeer s 8 4
8.4 Communication using the instructions dedicated for intelligent function modules ..., 85
8.5 Communication uSing FROM/TO INSIIUCHON. .........cueiriririeiieririeieie et b e st 8- 6
9. PARAMETER LIST 9- 1t09- 8




10 DEVICES 10- 1to 10-50

O I T o L ST 10- 1
10.2 INEINAI USEE DEVICES.......cecvriereriecreireressers e sre e sess s sr s sa s es st nn s 10- 3
T T ] o101 £ . I OO RTOPRRPR 10- 5
O O 1¥ 101U N (4 I O UPROURTOPSRPRI 10- 8
10.2.3 INtErNAI FEIAYS (M) ...uveieieieeieeiieeestee st st et e st e e st e e sat e e st e e abe e e teeesseeessteesnteeanteeesneeeseeenneeenneeesns 10-10
10.2.4 LAICN FEIAYS (L) .ueeieitiie ittt ettt ettt h et sttt et e b e e e s he e e sabe e st e e e be e e sbeeebeeesneeeanreaaas 10-11
10.2.5 ANUNCIALOIS (F) cuteiiitiie ittt ettt ettt a et e sttt e s be e e shee e sabe e aabeeebe e e sbeeebeeeanneesnreaans 10-12
10.2.6 EAQE FEIAY (V). reiiteiiiteieiie it ete et s e st e e st e st e e st e e sste e sn e e snte e e te e e aseeeasteeanteeanteeesneeeseeenneeennreenns 10-16
10.2.7 LINK FEIAYS (B)-+eeeuteteiteeeiuieeitee ettt ettt sttt e ste e be e sabe e sabe e s be e e abe e e sbeeesmbeesmbeeabeeenbeeabeeeanneesnreaaa 10-17
10.2.8 Special lINK FEIAYS (SB) ...ceiiueieiiieiiie ittt ettt sb e sabe e sabe e s be e e sbe e e sbeeesneeesneaeas 10-18
10.2.9 SEEP FEIAYS (S)eerervereiurieiiieiiee ittt e st e stteese e s e e ste e e rteeasteeeaseeessteessteeaseeaseeanseeeaseeesseeeanseeenneeeanreeans 10-18
02 I T 1 1= £ (1) TP TSP UROPT 10-19
O T B R 0010 4 1 (=7 3 (@) OO RTOPRRPR 10-24
O T 2 B - L= W = To 15 1= £ () OSSPSR 10-28
10.2.13 LINK rEQISTEIS (VW) .ttt ettt sttt e et e bt e e s it e e s st e e sabe e e beeeaeeesaseeenseanbeeesnneesnreaas 10-29
10.2.14 Special INK rEQISLEIS (SWW) ... ueiiiiie ettt ettt sb e sae e s be et e e s be e e beeesneeesneaeas 10-30
10.3 INtErNAl SYSIEM DEVICES .....veuireeeieeereririeeire s iesee s ieseesestssessse e sesesesassesessessesanssessesenessssssesanssessesenssessesesssssnsans 10-31
10.3.1 Function deviCes (FX, FY, FD) ..ottt ettt sttt nbe e e snee e sneeeea 10-31
10.3.2 SPECIAI TEIAYS (SIM) ...ttt ettt e st e bt e e be e e s bt e e saee e sabeesabeeebeeesbeeabeeeaneeesnraaa 10-33
10.3.3 SPECIal rEQISIEIS (SD) ...uvieiitiieiieecee st eetee et e e st e e steeste e s e e e ste e e sseeesseeesste e s teeateeesaeeesreeenneeeanreeans 10-34
10.4 LiNK DIr€CE DEVICES (JUNE0) cuveieteieteteietetetetetetetesesesesssesesesesasesasasesesasesasasasasasasasasasesesesesesesasssesesesesesesesssssesesessses 10-35
10.5 Intelligent Function Module DEVICES (ULING L) cuuiueueueieieieiereieteieiereietesesssssssesssssesesssssesssesssssasesssesssssasssssasesass 10-38
10.6 INAEX REGISIEIS (Z) ...veveererierreserieteesesirtesesesestesesssessesesssessesesssessssesesessssesessssssessnssessesessnsssnsesensssnsesenssessesesssssnsans 10-39
10.6.1 Switching between main routine/sub-routine program and interrupt program..............ccceeeueee.e. 10-40
10.7 File REGISIEIS (R)..ceiueueererietee sttt sttt sttt e bbb bt e bt e e st s e s b e se e seebe s e e s e s bebeb et se b ebe e se b eb et se bt enesebebans 10-42
IO IR T LT T () T 10-44
ORI w001 = (T () TSSO 10-45
10.20 INEITUPL POINEEIS (I)...cutieteteirererteeseristeiere sttt ettt st b e e e b b e b b eb e e se b e b et se b et et se bt enese bt ane 10-46
10.11 OUNEI DRVICES ......cuerreereeersireseesr e sess s sr e ss e sr s R e e et n e nn e 10-48
10.11.1 Network NO. designation EVICE (J)......c.eeiueiiiiiiiiie e iiee sttt sttt et e s sbe e sbe e e sneeesaeee e 10-48
10.11.2 /O NO. deSigNation dEVICE (U)......ceiuiiiiieiiie ettt ettt be e sbe e e sneeesneeeas 10-48
10.11.3 Macro instruction argument deVICE (VD) ......ciceiirereiieeieeisieeeseeesteeesrteesteesntesesreeesreeesneeesnreeans 10-49
L0.12 CONSTANES .....ecuiieuerieieeteriete ettt se st se st s ee e b e e s b e e sbeseesesee st eb e e eb e e e s e eEeseseeaEebe e e heee b e e ebeeEebesEenesbanesbe e nbesbenesbaneas 10-50
10.12.1 Decimal CONSTANTS (K) ...oeiuieiiiiiiiiie ittt b e sebe e s be e be e s be e e sbee e sneeesneeenas 10-50
10.12.2 Hexadecimal CONSIANTS (H)......eoiveeiiieiie et e s se e s e et e e sree e ste et e e e re e e sneeesneeesnaeesneeenns 10-50
10.12.3 CharaCter SIHNG (") .eeeeeeeeeeeieeereeeaiee e aeeaste e e ateeesabeasbeasbeeasbeeeabeeessbeasabeeabeeeabeeanbeeeanseesnseaas 10-50
11 PROCESSING TIMES OF THE BASIC MODEL QCPU 11- 1to11- 5
11,1 SCAN TIME SITUCKUIE ....vviereererrereesee e sr s ee s sr s r bR s et nr e 11- 1
11.2 CONCEPL OF SCAN THME .ottt ettt et s b et b bbbt e b b et se bt e b et se b b et se b benese bt ane 11- 2
11.3 Other ProCESSING TIMES ....c.ccviviieieiieririeiene s ieree s ieseeses e sesese s sese e e sesesesessesanssessesasesessnsesanssesnsanssessesesenssnsans 11- 5




12 PROCEDURE FOR WRITING PROGRAMS TO BASIC MODEL QCPU 12- 1to 12- 3

12.1 Items to Consider when Creating PrOgram ..........ccvoeieeinerisieineresesss s sssssessssssesssssssssssesssssssssssesessnsssnsens 12- 1
12.2 Procedure for writing program to the Basic model QCPU ... e 12- 2
APPENDICES App - 1to App - 13
APPENDIX 1 SPECIAI REIAY LISL......c.ciiieeuiieeeieieeesietiee ettt ettt e ae e e e b see b se et e s e s ebenenas App- 1
APPENDIX 2 SpecCial REJISIEN LISt ........cueiiiieieirieieeresieteie sttt e sae et sebe e e s b ne e s ssenens App- 5
APPENDIX 3 List of Interrupt Pointer Nos. and INtErrupt FACLOrS ........cccccoerereinesereereree s senenes App -12
INDEX Index- 1to Index- 2




(Related manual)........c.cccceeeenneee. QCPU (Q Mode) User's Manual (Hardware Design,Maintenance and Inspection)
CONTENTS

1. OVERVIEW

1.1 Features

2. SYSTEM CONFIGURATION

2.1 System Configuration

2.1.1 QO0JCPU

2.1.2 Q00/Q01CPU

2.1.3 Configuration of GX Developer
2.2 Precaution on System Configuration
2.3 Comfirming Serial Number

3. GENERAL SPECIFICATIONS

4. HARDWARE SPECIFICATION OF THE CPU MODULE

4.1 Performance Specification
4.2 Part Names
4.2.1 QO0JCPU
4.2.2 QO0CPU, Q01CPU
4.3 Switch operation after Program write
4.4 Reset operation
4.5 Latch clear operation

5. POWER SUPPLY MODULE

5.1 Specification

5.1.1 Power supply module specifications

5.1.2 Selecting the power supply module

5.1.3 Precaution when connecting the uninterruptive power supply
5.2 Part Names and Settings

6. BASE UNIT AND EXTENSION CABLE

6.1 Base Unit Specification Table

6.2 Extension Cable Specification Table

6.3 The Names of The Parts of The Base Unit

6.4 Setting the Extension Base Unit

6.5 Input/Output Allocations

6.6 Guideline for Use of Extension Base Units (Q50C1B)




7. MEMORY CARD AND BATTERY

7.1 Battery Specifications
7.2 Installation of Battery

8. EMC AND LOW-VOLTAGE DIRECTIVES

8.1 Requirements for conformance to EMC Directive
8.1.1 Standards applicable to the EMC Directive
8.1.2 Installation instructions for EMC Directive
8.1.3 Cables
8.1.4 Power supply module, Q0O0JCPU power supply section
8.1.5 Others

8.2 Requirement to Conform to the Low-Voltage Directive
8.2.1 Standard applied for MELSEC-Q series
8.2.2 MELSEC-Q series PLC selection
8.2.3 Power supply
8.2.4 Control box
8.2.5 Grounding
8.2.6 External wiring

9. LOADING AND INSTALLATION

9.1 General Safety Requirements
9.2 Calculating Heat Generation by PLC
9.3 Module Installation
9.3.1 Precaution on installation
9.3.2 Instructions for mounting the base unit
9.3.3 Installation and removal of module
9.4 Setting the Stage Number of the Extension Base Unit
9.5 Connection and Disconnection of Extension Cable
9.6 Wiring
9.6.1 The precautions on the wiring
9.6.2 Connecting to the power supply module

10. MAINTENANCE AND INSPECTION

10.1 Daily Inspection
10.2 Periodic Inspection
10.3 Battery Replacement
10.3.1 Battery service life
10.3.2 Battery replacement procedure




11. TROUBLESHOOTING

11.1 Troubleshooting Basics

11.2 Troubleshooting
11.2.1 Troubleshooting flowchart
11.2.2 Flowchart for when "POWER" LED is turned off
11.2.3 Flowchart for when the "RUN" LED is turned off
11.2.4 When the "RUN" LED is flashing
11.2.5 Flowchart for when "ERR." LED is on/flashing
11.2.6 Flowchart for when output module LED is not turned on
11.2.7 Flowchart for when output load of output module does not turn on
11.2.8 Flowchart for when unable to read a program
11.2.9 Flowchart for when unable to write a program
11.2.10 Flowchart for when program is rewritten
11.2.11 Flowchart for when UNIT VERIFY ERR. occurs
11.2.12 Flowchart for when CONTROL BUS ERR. occurs

11.3 Error Code List
11.3.1 Procedure for reading error codes
11.3.2 Error code list

11.4 Canceling of Errors

11.5 Input/Output Module Troubleshooting
11.5.1 Input circuit troubleshooting
11.5.2 Output circuit troubleshooting

11.6 Special Relay List

11.7 Special Register List

APPENDICES

APPENDIX 1 Error Code Return to Origin During General Data Processing

APPENDIX 1.1 Error code overall explanation

APPENDIX 1.2 Description of the errors of the error codes (4000H to 4FFFH)
APPENDIX 2 External Dimensions Diagram

APPENDIX 2.1 CPU module

APPENDIX 2.2 Power supply module

APPENDIX 2.3 Main base unit

APPENDIX 2.4 Extension base unit

INDEX




About Manuals

The following manuals are also related to this product.

In necessary, order them by quoting the details in the tables below.

| Related Manuals |

Manual Name

Manual Number
(Model Code)

Basic Model QCPU (Q Mode) User's Manual (Hardware Design, Maintenance and

Inspection) SH-080187
This manual provides the specifications of the CPU modules, power supply modules, base units, (13J3L97)
extension cables and others. (Option)

QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions)

SH-080039
Describes how to use the sequence instructions, basic instructions, advanced instructions, and micro- (13JF58)
computer programs. (Option)

A-15 A-15




How to Use This Manual

This manual is prepared for users to understand memory map, functions, programs
and devices of the CPU module when you use Basic model QCPU (Q00J/Q00/
QO01CPU).

The manual is classified roughly into three sections as shown below.

(1)

(@)

(3)

(4)

(5)

(6)

(7)

Chapters 1 and 2

Chapters 3to 6

Chapter 7

Chapter 8

Chapters 9 and 10

Chapter 11

Chapter 12

REMARK

Describe the outline of the CPU module and the system
configuration. The feature of CPU module and the basics
of the system configuration of CPU are described.

Describe the performance specifications, executable
program, I/O No. and memory of the CPU module.

Describes the functions of the CPU modules.

Describes communication with intelligent function modules.

Describe parameter and devices used in the CPU
modules.

Describes the CPU module processing time.

Describes the procedure for writing parameter and
program created at the GX Developer to the CPU module.

This manual does not explain the functions of power supply modules, base units,
extension cables and batteries.

For these functions, refer to the manual shown below.

» Basic Model QCPU (Q Mode) User's Manual (Hardware Design, Maintenance and

Inspection)



About the Generic Terms and Abbreviations

The following abbreviations and general names for Basic model QCPU are used in the manual.

Generic Term/Abbreviation

Description

Basic model QCPU

General name for Q0O0JCPU, QO0CPU and Q01CPU modules.

CPU module
Q00/Q01CPU Abbreviation for QQ0CPU, Q01CPU
Q00J/Q00/Q01CPU Abbreviation for Q00JCPU, QO0CPU, Q01CPU

High Performance model QCPU

General name for Q02CPU, Q02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

Q Series

Abbreviation for Mitsubishi MELSEC-Q Series PLC.

GX Developer

Abbreviation for GX Developer Version 7 or later.

General name for Q33B, Q35B, Q38B and Q312B type main base units that accept

Q3DB QO00CPU/QO1CPU, Q series power supply module, input/output module and
intelligent function module.

QSDB General name for Q52B and Q55B type extension base unit with Q Series
input/output module, intelligent function module attachable.

Q6DB General name for Q63B, Q65B, Q68B and Q612B type extension base unit with Q

Series power module, input/output module, intelligent function module attachable.

Main base unit

General name for Q33B, Q35B, Q38B, and Q312B type main base unit QO0JCPU
(base unit) with Q Series power module, input/output module, intelligent function
module attachable.

Extension base unit

General name for QSDB and Q6DB.

Base unit

General name for Main base unit and extension base unit.

Extension cable

General name for QC05B, QC06B, QC12B, QC30B, QC50B, QC100B type extension
cable.

Power supply module

General name for Q61P-Al, Q61P-A2 type power supply module, Q0O0JCPU (power
supply section).

Battery

General name for battery for Q6BAT type battery.
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1 OVERVIEW

MELSEC-Q

1 OVERVIEW

This Manual describes the internal memory, function, program, and device of the Basic
model QCPU (Q00J/Q00/Q01CPU).

Refer to the following functions for details on power supply modules, base units,
extension cables, battery specifications and other information.

Basic Model QCPU (Q mode) User's Manual (Hardware Design, Maintenance and
Inspections)

(1) QO0JCPU
» The QO0JCPU is a CPU module consisting of a CPU module, a power supply
module and a main base unit (five slots).
» This CPU allows connection of up to two extension base units to accept up to
16 input/output and intelligent function modules.
» The number of input/output points controllable by the main and extension base
units is 256.
(2) QO0CPU, QO1CPU
» The QOOCPU and Q01CPU are stand-alone CPU modules loaded on a main
base unit.
« Either of these CPUs allows connection of up to four extension base units to
accept up to 24 input/output and intelligent function modules.
» The number of input/output points controllable by the main and extension base
units is 1024.
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MELSEC-Q
The following table indicates differences between the Basic model QCPU.
Item Q00JCPU QO0CPU | Q01CPU
CPU module, Power supply
CPU module module, Main base unit Stand-alone CPU module
(5 slots) Integrated type
Main base unit Unnecessary Necessary (Q33B, Q35B, Q38B, Q312B)
Extension base unit Connectable (Q52B, Q55B, Q63B, Q65B, Q68B, Q612B)
Number of extension stages Up to 2 stages Up to 4 stages
i’;l]l;gltl)ee(; of input/output modules to be 16 modules 24 modules
Power supply module
Main base unit Unnecessary | Necessary (Q61P-Al, Q61P-A2, Q62P, Q63P)
Extension | Q52B, Q55B Unnecessary
base unit | Q63B, Q65B, Q68B, Q612B Necessary (Q61P-Al, Q61P-A2, Q62P, Q63P)
Extension cable QCO05B, QC06B, QC12B, QC30B, QC50B, QC100B
Memory card interface No
External interface 52;3232 Yes (transmission rate: 9.6kbps, 19.2|\Il<ck))ps, 38.4kbps, 57.6kbps, 115.2 kbps)
Processing speed LD X0 0.20us 0.16ps 0.10us
(Sequence instruction) MOV D0 D1 0.70us 0.56ps 0.35us
Program capacity * 8k steps (32 kbyte) 8k steps (32 kbyte) 14k steps (56 kbyte)
Memory Program memory 58 kbyte 94 kbyte
capacity Standard RAM — 64 kbyte
Standard ROM 58 kbyte 94 kbyte
Device memory capacity The number of device points can be changed within the range of 16.4 kbyte
Number of input/output devices points .
(Remote I/0O ICi)s contgined.) P 2048 points
Number of input/output points 256 points 1024 points
File register No Yes (32K points fixed)
Serial communication function No . . Yes
(using the RS-232 interface of the CPU module)

*: 1 step of the program capacity is 4 Bytes.
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1.1 Features

98mm
(3.86
inch)

MELSEC-Q

(1) Many controllable input/output points

)

3)

(4)

As the number of input/output points accessible to the input/output modules
loaded on the base units, 256 points (X/YO to FF) are supported by the
QO00JCPU and 1024 points (X/YO0 to 3FF) by the QO0CPU/Q01CPU.

Up to 2048 points (X/YO to 7FF) are supported as the number of input/output
device points usable for refreshing the remote input/output of CC-Link and the
link inputs and outputs (LX, LY) of MELSECNET/H.

Lineup according to program capacity

The optimum CPU module for the program capacity to be used can be selected.
QO00JCPU, QO0CPU  : 8k steps

QO01CPU : 14k steps

Fast processing
The LD instruction processing speeds are the following values.

QO00JCPU :0.20us
QO0CPU :0.16pus
QO01CPU :0.10us

In addition, the high-speed system bus of the MELSEC-Q series base unit
speeds up access to an intelligent function module and the link refresh of a
network.

MELSECNET/H link refresh processing : 2.2ms/2k words 1

*1 This speed only applies when the SB/SW is not used with the Q01CPU and
the MELSECNET/H network module is used as the main base unit.

Increase in debugging efficiency through high-speed
communication with GX Developer

The RS-232 interface of the Basic model QCPU enables program write/read or
monitor at a maximum of 115.2kbps.

(5) Saved space by a reduction in size

The installation area of the Basic model QCPU is about 60% of that of the AnS
series.

Comparison of installation space

0

MELSEC Aisezr

POWER @

MITSUBISHI

MELSEC AiSgey, A1s‘x_1o

RUN® ICLR RUN
ERROR @RESET- RESET

Aisyso  gn[Assxar lAisval

=
i
MITSUBISHI e

| -85
2-9

Bk

@ POWER

Qo1

lo

<IPULL

MITSUBISHI

PULL
v

GPU

RUN 1
ERR 1 — — — —

Qx10 Qxi0 ax10 ax10 QX41

=
RS-232
v =

5 Slot Main Base Unit 245mm(9.65inch) N

(depth:98mm(3.86inch))

|
8 Slot Main Base Unit 328mm(12.92inch)

12 Slot Main Base Unit 439mm(17.30inch)
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MELSEC-Q

(6) Connection of up to four/two extension base units
(&) The QO0JCPU can connect up to two extension base units (three base units
including the main) and accepts up to 16 modules.

(b) The Q00/Q01CPU can connect up to four extension base units (five base
units including the main) and accepts up to 24 modules.

(c) The overall distance of the extension cables is up to 13.2m to ensure high
degree of extension base unit arrangement.

POINT

When bus-connecting the GOT, the number of extension base units connected
decreases by one since the GOT uses one stage of the above base units.

(7) Serial communication function for communication with personal
computer or display device
With the RS-232 interface of the QO0OCPU or Q01CPU connected with a personal
computer, display device or the like, the MELSEC communication protocol
(hereafter refered to as the MC protocol) can be used to make communication.

RS-232 cable
Personal computer,
display device

O——

Communication in
MC protocol

The serial communication function only allows communication in the MC protocol
(QnA-compatible 3C frame (format 4), QnA-compatible 4C frame (format 4, 5)).
The serial communication function does not allow communication in the
nonprocedure protocol or bidirectional protocol.

Refer to the following manual for the MC protocol.

* Q Corresponding MELSEC Communication Protocol Reference Manual

(8) Built-in standard ROM

The flash ROM for storing parameters and sequential program is installed as a
standard feature for easier protection of important program.

(9) Easy operation of CC-Link system
The 1/O signals for up to 32 remote 1/O stations can be controlled without
parameters when one master module of the CC-Link system is used.
The remote I/O stations can be controlled in a similar manner to controlling the
input/output modules installed on the base unit.

(10) Blocking an invalid access using the file password
Program can be prevented from being altered through invalid access by
presetting the access level (reading prohibited, writing prohibited) in the file
password.
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1.2 Program Storage and Calculation

(1) Program storage
Program created at GX Developer can be stored in Basic model QCPU's
program memory or standard ROM.
Q00JCPU Q00/Q01CPU

Program memory

Parameters k3

Comment

Standard ROM k1

Parameters % 3

Comment

Program memory

Parameters k3

Comment

Standard ROM k1

Parameters >3

Comment

File registers

‘ ‘ Standard RAM 2

*1: The standard ROM is used when parameters, program and comment
are written to ROM.

*2: The standard RAM is used for file registers.

*3: Including the intelligent parameters of the intelligent function module
set on GX Configurator.

(2) The Basic model QCPU processes program which are stored in the
program memory.

Q00J/Q00/Q01CPU
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(3) Boot operation of program
The program stored on the standard ROM is booted (read) to the program
memory of the Basic model QCPU and executed.
Booting a program from the standard ROM to the program memory requires boot
file setting in the PLC parameter.
Basic model QCPU

Program memor .
9 y Execution of program booted
Parameter / from the standard ROM to

the program memory.

Program

Boot
Standard ROM
Parameter

Program

=
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1.3 Convenient Programming Devices and Instructions

The Q00J/Q00/A01CPU features devices and instructions which facilitate program
creation. A few of these are described below.

(1) Flexible device designation

(&) Word device bits can be designated to serve as contacts or coils.

[For the case of Basic model QCPU] [For the case of AnS]
) — Bitdesignation of

X0 DO5™ word device X0
}—H—H D0.A>—{ <= ({p+—mov] po [kamoH

Switches b10 M5
of DO ON and — | M10 >
OFF (1/0).

The 1/0 status
of b5 of DO is used
as ON/OFF data.

L mov [kamo| po H
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 > Bit designation
po| . i 0 | w0 i w1 Word device designation

(b) Direct processing in 1-point units is possible within a program simply by
using direct access inputs (DX:__) and direct access outputs (DY_.).
[For the case of Basic model QCPU]
Direct access input [For the case of AnS]

MO DX10% M9036
| pviooy{ <= [} SET [M9052

Lo (Always ON)
utput to output M9036

module at — ————'sEG |kax10] K1BOH

instruction execution (X10 to X13 refresh)
Read from input MO Xl|o >_
module at | 100
instruction

execution M9036

— F———{ SEG |K1v10q K1BO

(Y100 to Y103 refresh)

(c) Differential contacts (—|$|—/—M—) eliminate the need for converting inputs to

pulses.
[For the case of Basic model QCPU] [For the case of AnS]
»——————Differential contact

X0 X1 X?

A Y100 = H| PLS
Y100 Mo X1

— | Y100 >
— > ON at leading Y100
edge of X0
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(d) The buffer memory of intelligent function module (e.g. Q64AD, Q62DA) can
be used in the same way as devices when programming.

[For the case of Basic model QCPU] [For the case of AnS]

X0 * X0
F——— +P Juae12] Do — FROMP| H4 | K12 | D10 | K1

Readout of Q64AD
buffer memory's
address 12 data

+P | D10 | DO

*:U4\G12

—» Buffer memory address
designation
Intelligent function

module designation

Power supply module
QO0CPU
Input (16 points)
Input (16 points)
Input (16 points)
Q64AD (16 points)
Q64AD (16 points)
Q62AD (16 points)
Output (16 points)
Output (16 points)

t Input/output Nos.:X/Y40 to X/Y4f

Direct access to link devices (LX, LY, LB, LW, LSB, LSW) of
MELSECNET/H network modules (e.g. QJ71LP21-25) is possible without
refresh settings.

X0 %
I—{ +P [15W12 DO

~—~
D
~

Direct readout of the No.5 network module's
"LW12" link register

% J5IW12

—Link register designation
Network No. designation

Power supply module
QO0CPU
QJ71LP21-25
Input (16 points)
Input (16 points)
Q68AD (16 points)
Q68AD (16 points)
Q62AD (16 points)
Output (16 points)
Output (16 points)

P
@
g
3
=~
P
o
o

(H If index-qualified, each instruction of the Basic model QCPU does not
increase in processing time, facilitating writing of a structured program.
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(2) Edge relays simplify pulse conversion processing

(&) The use of arelay (V) that comes ON at the leading edge of the input
condition simplifies pulse processing when a contact index qualification has

been made.

[Circuit example]

M1000 -
| [RsT  z1|

-
[FOR K1000H

XOZIl V0Z1

< M0Z1 >
2}

[NEXT :|—

M1000 r
e

[Timing chart]

Reset index register (Z1)

Repetition (1000 times) designation

Pulsing MO to M999

Increment Index Register (Z1) (+1)

Return to FOR instruction

N S—

ON
X0 OFF
ON
When Z1=0 VO OFF 1
ON
MO OFF 1
1 Scan
ON
X1 OFF f
ON
When Z1=1 V1 OFF l
ON
M1 OFF 1
1 Scan
REMARK

*: NUL indicates "00H (character string END)".

Data processing instructions such as table processing instructions, etc., enable

high-speed processing of large amounts of data.

H‘|’—|

FINSP| DO | RO | K2 }—‘

FIFO table FIFO table
Insertion Insertion Insertion position RO 3 —R0 4
source  designation R1 10 R1 10
Instruction for data insertion at table DO | 15 |/ R2 20 \RZ 15
R3 30 \R3 20
R4 R4 30
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(4) Easy shared use of sub-routine programs

Subroutine call instructions with arguments will make it easier to create a
subroutine programs that makes several calls.

Main routine program

0

100

Argument designation
f—/%

MO
— caLLp] Po | wo [kaxo[ RO H

=

— Argument from FD2 s
r>Argument to FD1

| Subroutine program
designation

Argument designation
M10 v
— caLLe] Po Twio [kax1o] R10 H

>

Argument to FDO

— Argument from FD2 3
—>Argument to FD1

FENDl—

Sub-routine program Destination data

source data

SM400 MO !
PO ]| - mov] Foo [ FD2 H
Always
ON " | o
Mov| FD1 | FD2 H
RET
END
REMARK

Argument to FDO

* For details regarding the argument input/output condition, refer to Section 10.3.1.
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2. SYSTEM CONFIGURATION

This section describes the system configuration of the Basic model QCPU, cautions on
use of the system, and configured equipment.

2.1 System Configuration

2.1.1 QO0JCPU

This section explains the equipment configuration of a QO0JCPU system and the
outline of the system configuration.

(1) Equipment configuration
o — <

Battery Basic model QCPU Input/output module/
(Q6BAT) (Q00JCPU) Intelligent function module

ooo

m°0la(olo]n @ 00 [ojofofofn
< e

) . Extension cable
Q5B extension base unit (QCO5B, QC06B, QC12B,
(Q52B, Q55B)
’ QC30B, QC50B, QC100B)

-- S f
R

Power supply module/

Input/output module/
P L . Input/output module/
Intelligent function module . .
Intelligent function module

Q6B extension base unit
(Q63B, Q65B, Q68B, Q612B)
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(2) Outline of system configuration

System configuration

(a) System including extension base units (b) System including extension base unit and GOT

0 1 2 3 4<«—Slot number 012 3 4

(o)
]

Number of extension units: 2
:0

C | 0] 10[20] 301 40 c | 00| 20[20{30]40
Q 0
Extension |U P Extension |U P
cable g USSSSS cable é USS%SS
OF| 1F| 2F| 3F| 4F OF | 1F | 2F| 3F| 4F
_ Extension base unit (Q68B) , Extension base unit (Q68B)
Extension 1 / 5 6 7 8 9101112 Extension 1 / 5 6 7 8 9101112
m 2 |50]60{70(80|90[A0]|BO[CO o = [50]60]70(80|90[A0|Bo|Co
[0 O] o|s ol
1U[? 2g
s L LE SIS D105 el | LRSS 1SS 15 10]5]S
% E&g 5F | 6F | 7F | 8F | 9F | AF| BF| CF % 8182 5F | or | 7| 8F | oF | AF| BF| cF
[o o] [° o]
J Extension base unit (Q65B)
Extension 2 / 13 14 15
[6 ] 2z |po|eo|Fo [ T[T
el NG 2|2
oo Wl 51515 |22
£ TEE OF|eF|FF| £| £

Loading will cause error

Extension cable connector Slot No.

*kBoth of the above systems assume that each slot of the main and extension base units is
loaded with a 16-point module.

Maximum number of
Extension Stages

Two Extension Stages

Maximum number of

input/output modules to 16 modules
be installed

MaX|mum numper of 256
input/output points

Main base unit Unnecessary

Extension base unit

Q52B, Q55B, Q63B, Q65B, Q68B, Q6128

Extension cable

QCO05B, QC06B, QC12B, QC30B, QC50B, QC100B

Notes

(1) Do not use an extension cable longer than an overall extension length of 13.2m(43.31ft.).

(2) When using an extension cable, do not bind it together with the main circuit (high voltage and
heavy current) line or do not lay down them closely to each other.

(3) When setting the No. of the expansion stages, set it in the ascending order so that the same
No. is not set simultaneously by two extension base units.

(4) The QA1S6[1B/QAB5B cannot be connected as an extension base unit.

(5) Connect the extension cable from OUT of the extension cable connector of the base unit to IN
of the extension base unit on the next stage.

(6) If 17 or more modules are installed, an error will occur.

(7) When bus-connected, the GOT occupies one extension stage and one slot.

(8) The QO0JCPU processes the GOT as a 16-point intelligent function module. Hence, connection
of one GOT decreases the number of controllable points on base units by 16 points.

(9) The bus extension connector box (A9GT-QCNB) cannot be connected to the QO0JCPU. It
should be connected to the extension base unit.
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2.1.2 Q00/Q01CPU

This section explains the equipment configuration of a Q00/Q01CPU system and the
outline of the system configuration.

(1) Equipment configuration

Basic model QCPU
(QOOCPU, QO1CPU)

A MITSUBISHI
LITHIUM BATTERY

¥

Battery
(Q6BAT)

L0 00000y

Main base unit
(Q33B, Q35B, Q38B, Q312B)

o] [ _]

GAE

l

Power supply module/
Input/output module/
Intelligent function module

Q5B extension base unit
(Q52B, Q55B)

-

t

Extension cable
(QCo05B, QC06B, QC12B,
QC30B, QC50B, QC100B)

Il

H

Input/output module/
Intelligent function module

Q6B extension base unit
(Q63B, Q65B, Q68B, Q612B)

Of

Power supply module/
Input/output module/
Intelligent function module

MELSEC-Q
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(2) Outline of system configuration

System configuration

Main base unit (Q312B)
012 3 456 7 8 91011 <«—SlotNo.

B C | 00| 20{ 40 60 80| AD|CO |EO [100[120[140(160
. o (g
Extension 111221 P 1§15 S TGOS 1S 19S55
cable 53
g8 1F | 3F| 5F| 7F| 9F | BF|DF | FF [11F|[13F[15F[17F
Extension base unit (Q68B)
Extension 1 / 121314151617 18 19
m = [180[1A0[1C0[1E0[200(220(240|260
1° 9| o5
s IS5 S1S1S1S] 5]
co NTIS3 S
[c o] /85 2| 108|187 10F1FF|21F| 237 | 25F| 270
O O
[0 0]
— 1, Extension base unit (Q65B)
Extension 2 / 2021 22 23
g 2 |280(2A0|2C0|2E0 8
Q
=t AN
lo ol NTIZ3 =
oo 0|6 | 20e|2r{ocH e S
[09] $

Loading will cause error

*kThe above system assumes that each slot is loading with
a 32-point module.

Maximum number of
Extension Stages

Four Extension Stages

Maximum number of

input/output points

input/output modules to 24 modules
be installed
Maximum number of 1024

Main base unit

Q33B, Q35B, Q38B, Q3128

Extension base unit

Q52B, Q55B, Q63B, Q65B, Q68B, Q6128

Extension cable

QCO05B, QC06B, QC12B, QC30B, QC50B, QC100B

Notes

(1) Do not use an extension cable longer than an overall extension length of 13.2m(43.31ft.).

(2) When using an extension cable, do not bind it together with the main circuit (high voltage and
heavy current) line or do not lay down them closely to each other.

(3) When setting the No. of the expansion stages, set it in the ascending order so that the same
No. is not set simultaneously by two extension base units.

(4) The QA1S6LIB/QA65B cannot be connected as an extension base unit.

(5) Connect the extension cable from OUT of the extension cable connector of the base unit to IN
of the extension base unit on the next stage.

(6) If 25 or more modules are installed, an error will occur.

(7) When bus-connected, the GOT occupies one extension stage and one slot.

(8) The QO0/QO1CPU processes the GOT as a 16-point intelligent function module. Hence,
connection of one GOT decreases the number of controllable points on base units by 16 points.
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2.1.3 Configuration of GX Developer

0oo

JOTHHUHU‘

Basic model QCPU
(QO0JCPU)

Basic model QCPU
(QO0CPU, QO1CPU)

RS-232 cable
(QC30R2)

B Al B 95
"’54%"@ FEET

L = —
%
——r
ES L S
&
SSESS S /
LD
Nh\ >

Personal Computer
GX Developer

(Version 7 or later)

MELSEC-Q



2 SYSTEM CONFIGURATION
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This section describes hardware and software packages compatible with Basic model

QCPU.

(1) Hardware

(a) The number of modules to be installed and functions are limited depending on
the type of the modules.

Applicable Module

Type

Limit of number of
modules to be installed

Q Series MELSECNET/H
network module

QJ71LP21, QJ71BR11, QJ71LP21-25,
QJ71LP21G, QJ71LP21GE

One module only

Q series Ethernet interface
module

QJ71E71, QJ71E71-B2, QJ71E71-100 |One module only

Q series CC-Link system

Up to 2 modules

QJ61BT11 function version B or
master local module later
Interrupt module QI60 One module only

(b) A graphic operation terminal can be used only for the GOT900 series and
F900 series (Basic OS matching Q-mode and communication driver must be

installed).

The GOT800 series, A77GOT, and A64GOT cannot be used.

(c) A DeviceNet Master-Slave module (QJ71DN91) whose function version is B
or later can be used.

(2) Software package

GX Developer and GX Configurator of the versions or later in the following table
are usable with the Basic model QCPU.

Product Name Type Version

GX Developer SW7D5C-GPPW-E Ver. 7

GX Simulator SW6ED5C-LLT-E Ver. 6

GX Configurator-AD SWO0OD5C-QADU-E Ver. 1.10L
GX Configurator-DA SWOD5C-QDAU-E Ver. 1.10L
GX Configurator-SC SWO0OD5C-QSCU-E Ver. 1.10L
GX Configurator-CT SWOD5C-QCTU-E Ver. 1.10L
GX Configurator-TC SWOD5C-QTCU-E Ver. 1.10L
GX Configurator-FL SWOD5C-QFLU-E Ver. 1.10L
GX Configurator-DN SWOD5C-QDNU-E Ver. 1.10L
GX Configurator-TI SWOD5C-QTIU-E Ver. 1.10L
GX Configurator-PT SW1D5C-QPTU-E Ver. 1.10L
GX Configurator-QP SW2D5C-QD75P-E Ver. 2.10L
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2.3 Confirming the function version

The Basic model QCPU function version can be confirmed on the rating nameplate
and GX Developer's system monitor.
(1) Confirming the function version on the rating nameplate

The function version is indicated on the rating nameplate.

MITSUBISHI NELSECQ

MODEL
v

SERIAL (03051)0000000000&)

LISTED 80M1
IND.CONT.EQ.C

S MITSUBISHI ELECTRIC  MADE IN JAPAN

Serial No. (First five digits)
— Function version

(2) Confirming the function version on the system monitor (product
information List)
The product information list in the system monitor of GX Developer allows you to
confirm the function version of the Basic model QCPU.
The product information list of the system monitor also allows you to confirm the
function versions of the intelligent function modules.

Serial No. Function version

Product Information List

Slot,l Type ISeriesl Model name | Points II_,-"U Na. | Master PLCl Serial No |Ver I;

FLC FLC Q QOLCFT - - - 030510000000000 A

0-0  TIntelli. 0 QJ71E71 JEpt 0000 - 020510000000000 B

0-z - - Hone - - - - -

0-3 - - Hone - - - - -

0-4 - - Hone - - - - -

o-5 - - Hone - - - - -

-6 - - Hone - - - - -

o-7 - - Hone - - - - -

1]

CSY file creating | Close |
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The table below shows the performance specifications of the Basic model QCPU.

Performance Specifications

Iltem

Model

QoocPu | qQoocpu | Qoicpu

Remark

Control method

Repetitive operation of stored program

1/0 control method

Refresh mode

Direct input/output is
possible by direct
input/output
specification (DX[,
DY)

(Sequence contr

Programming language

ol dedicated

Relay symbol language, logic symbolic language

The SFC function is
not applicable.

language)
Processing speed LD X0 0.20ps 0.16us 0.10ps
(Sequence instruction)  |MOV DO D1 0.70ps 0.564s 0.35ps
249
Total number of instructions (excluding intelligent function module dedicated
instructions)

Constant scan

(Function to make the scan time

2 to 2000 ms (configurable in increments of 1 ms)

Set parameter values
to specify

constant)
Program *1 *2 8k steps 8k steps 14k steps
capacity (32 kbyte) (32 kbyte) (56 kbyte)
Program memory
(Drive 0) 58 kbyte 94 kbyte 94 kbyte
Memory Standard RAM
capacity (Drive 3) 0 64 kbyte 64 kbyte
Standard ROM
(Drive 4) 58 kbyte 94 kbyte 94 kbyte
Number of Program memory 1 1 1
stored
programs Standard ROM 1 1 1
Number of
stored file Standard RAM e 1 1
registers
Number of I/O devices points 2048 points (X/Y0 to 7FF) l':‘:;glt;e;gfp(:g;'r;eni
. . Number of points
. 256 points 1024 points .
Number of I/O points (XIYO to FF) (XIYO to 3FF) gcce5|ble to
input/output modules

*k1: "1 step"” in program capacity equals 4 bytes.
*k2: The maximum number of steps that can be executed can be obtained as follows:
(Program capacity) - (File header size (Default: 34 steps))
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Performance Specifications (continued)
Model
Item Q00JCPU | Q00CPU | Q01CPU Remark

Number of device points

Internal relay [M]

Default 8192 points (M0 to 8191)

Latch relay [L]

Default 2048 points (LO to 2047)

Link relay [B]

Default 2048 points (BO to 7FF)

Timer[T]

Default 512 points (TO to 511) (for low / high speed timer)
Select between low / high speed timer by instructions.

The measurement unit of the low / high speed timer is set
with parameters.
(Low speed timer  : 1to 1000ms, 1ms/unit, default 100ms)

(High speed timer  : 0.1 to 100ms, 0.1ms/unit , default 10ms)

Retentive timer [ ST ]

Default O point

(for low / high speed retentive timer)

Switchover between the low / high speed retentive timer is
set by instructions.

The measurement unit of the low speed retentive timer and
high speed retentive timer is set with parameters.

(Low speed retentive timer : 1 to 1000ms, 1ms/unit , default 100ms)
(High speed retentive timer : 0.1 to 100ms, 0.1ms/unit , default 10ms)

Counter [C]

» Normal counter default 512 points (CO to 511)
« Interrupt counter maximum 128 points
(default O point, set with parameters)

Data register [D]

Default 11136 points (DO to 11135)

Number of use points
is set with
parameters.

Link register [W] Default 2048 points (WO to 7FF)
Annunciator [F] Default 1024 points (FO to 1023)
Edge relay [V] Default 1024 points (VO to 1023)
) ) [R] None 32768 points (RO to 32767)
File Register -
[ZR] None 32768 points (ZRO to 32767)
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Performance Specifications (continued)
Model
Item Q00JCPU | Q00CPU | Q01CPU Remark

Number of device points

Special link relay [SB]

1024 points (SBO to 3FF)

Special link register [SW]

1024 points (SWO0 to 3FF)

Step relay [S] *3

2048 points (S0 to 2047)

Index register [Z]

10 points (Z0 to 9)

Pointer [P] 300 points (PO to 299)
128 points (10 to 127)
. The specified intervals of the system interrupt pointers 128 to
Interrupt pointer [ | ] ) .
131 can be set with parameters.(0.5 to 1000ms, Cunit in 0.5 ms)
Default 128 :100ms 129:40ms 130:20ms 131:10ms
Special relay [SM] 1024 points (SMO0 to 1023)

Special register [SD]

1024 points (SDO to 1023)

Function input [FX]

16 points (FXO0 to F)

Function output [FY]

16 points (FYO to F)

Function register[FD]

5 points (FDO to 4)

The number of device
points is fixed.

Link direct device

Device for direct access to link device.

MELSECNET/H use only.

Specified form at : JOO\XOO, JOO\YOO, JOO\wOO,
JOO\BOO, JOO\SwOO, JOO\SBOO

Intelligent function module device

Device for direct access to the buffer memory of the
intelligent function module. Specified form at : UOC\GOO

Latch (power failure conpensation)
range

LO to 2047 (default)
(Latch range can be setfor B, F, V, T, ST, C, D, and W.)

Remote RUN/PAUSE contact

RUN and PAUSE contacts can be set from among X0 to
7FF, respectively.

Set parameter values
to specify

Clock function

Year, month, day, hour, minute, second, day of the week
(leap year automatic distinction)

Accuracy -3.2 to +5.27s (TYP. +1.98s) /d at 0°C
Accuracy -2.57 to +5.27s(TYP. +2.22s)/d at 25°C
Accuracy -11.68 to +3.65s(TYP. -2.64s)/d at 55°C

) Max. 20ms Varies according to the type of power
Allowable momentary stop time .
(Min. 100VAC) supply module.

5VDC internal current consumption 0.22A%4 0.25A 0.27A
Weight 0.66kg*5 0.13kg 0.13kg

H 98mm (3.86in.) 98mm (3.86in.)
External dimensions W | 245mm (9.65in.) 27.4mm (1.08in.)

D 97mm (3.82in.) 89.3mm (3.52in.)

*3: The "step relay" is a device for the SFC function.

This cannot be used as the SFC function is not applicable to the Basic model QCPU.
*k4: This value includes the CPU module and base unit.

*5: This value includes the CPU module, base unit, and power supply module.
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4 SEQUENCE PROGRAM CONFIGURATION & EXECUTION CONDITIONS

Programs that can be executed by the Basic model QCPU are sequence programs

only.

This chapter describes the sequence program configuration and execution conditions.

4.1 Sequence Program

(1) Definition of sequence program

(&) A sequence program is created using sequence instructions, basic
instructions, and application instructions, etc.

/

LY

]

/

K100

0 )
Y30 >+

Sequence instruction

X1
— | [BIN  K4x10

Basic instruction

X41

—H—[FI{OM H5 KO D10

Kt H

Application instruction

(b) There are 3 types of sequence program: main routine programs, sub-routine

programs, and interrupt programs.

For details regarding these programs, refer to the following sections of this

manual:

 Main routine programs : Section 4.1.1

* Sub-routine programs : Section 4.1.2

* Interrupt programs : Section 4.1.3
MAIN

| program i

PO !— Sub-routine —!
| program |

——{rReT  H
01 [ interrupt |
| program |

—{ ReT H
——[Eenp H

REMARK

For details regarding the sequence instructions, basic instructions, and application
instructions, refer to the " QCPU (Q Mode)/QnACPU Programming Manual

(Common Instructions)".
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(2) Sequence program writing format
Programming for sequence programs is possible using either ladder mode, or list
mode.

(@) Ladder mode
« The ladder mode is based on the relay control sequence ladder.
Programming expressions are similar to the relay control sequence ladder.
 Relay symbolic language programming occurs in ladder block units.
A ladder block is the smallest unit of sequence program processing, with
the ladder beginning from the left bus and ending at the right bus.

Left bus a Contact b Contact Coil (output)

/\Mq/ """""""""""""""" o R
’,:::i:::):I(I:Z:::):(:3%::::::::::::::::::::::::::::j‘

Step No. o —>|<:

e Y22 H Ladder blocks
4 - Y23

P x4 x5 ¥

8t (v24 !

| de |

S )

*k X0to X5 :Indicate inputs.
Y20 to Y24 : Indicate outputs.

Fig.4.1 Ladder Block

(b) List mode
The list mode uses dedicated instructions instead of the contact symbols,
coil symboals, etc., used in the ladder mode.
Contact a, contact b and coil instructions are as follows:

e acontact............ LD, AND, OR
*bcontact............ LDI, ANI, ORI
LN oo ]| I ouT

(2) Program processing
Sequence programs are processed in order, beginning from step 0 and ending at
the END/FEND instruction.
Processing of ladder mode ladder blocks begins from the left bus, and proceeds
from left to right. When one ladder block is completed, processing proceeds
downward to the next ladder block.

[Ladder mode] [List mode]
_ Lefttoright 0 LD X0 ------ 1)
1) 2 7) 8 9 1AND XL 2)
X0 X1 X5 X6 X7 10) 7 21D XD e 3)
0 HF—A—HF—A———————— Y10 _ 3AND X3 4)
3) 4 |5 Executed in 4 ORB  ———e- 5)
Topto | |X2 X3 order, beginning 5 OR N 6)
bottom 6) fromstepOto | 6 AND X5------ 7)
X4 the ending at 7 AND  X6------ 8)
1) | MeEND GO Yo 10
10 {ENDH instruction. | 10 END - -ooer e me- 11)
* Numbers 1) to 11) indicate the processing
order of the sequence program. Step No.

Fig.4.2 Sequence Program Processing
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4.1.1 Main routine program

(1) Definition of main routine program

(& A main routine program is a program which begins from step 0 and ends at
the END/FEND instruction. <1

(b) The main routine program execution begins from step 0 and ends at the
END/FEND instruction.

When the END/FEND instruction is executed in the main routine program,
END processing is performed and operation is then restarted from step 0.

Step0 <
. . : Program execution
Main routine .
program
/— Returns to step 0
END/FEND END/FEND i

END processing

(2) Execution of main routine program
The main routine program is executed every scan.

REMARK

*1: For details regarding the END/FEND instruction, refer to the "QCPU (Q
mode)/QnACPU Programming Manual (Common Instructions)".
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4.1.2 Sub-routine programs

(1) Definition of sub-routine program
(@) A sub-routine program is a program which begins from a pointer (P:_}) and
ends at a RET instruction.
(b) A sub-routine program is executed only when called by a CALL instruction
(e.g. CALL(P), FCALL(P)) from the main routine program.
(c) Sub-routine program application
1) The overall step count can be reduced by using a sub-routine program
as a program which is executed several times in one scan.
2) The step count of a constantly executed program can be reduced by
using a sub-routine program as a program which is executed only
when a given condition is satisfied.

(2) Sub-routine program management

Sub-routine programs are created after the main routine program (after FEND

instruction), and the combination of main and sub-routine programs is managed

as one program.

Create a sub-routine program as described below.

* A sub-routine program is created between the main routine program's FEND
and END instructions.

» Because there are no restrictions regarding the order in which sub-routine
programs are created, there is no need to set the pointers in ascending order
when creating multiple sub-routine programs.

Basic model QCPU

MAIN
<
Program memory
Main routine
rogram Write )

prog e Program file

FEND
PoH ———<v10

r
I_RET
Sub-routine <

program PS—{ }—<Yll

= Y 9 Y Y

-

[RET

P ———<¥12

. [RET
END
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4.1.3 Interrupt programs

(1) Definition of interrupt program
(& Aninterrupt program is a program which begins at the interrupt pointer
(17"}, and ends at the IRET instruction. *1
(b) Interrupt programs are executed only when an interrupt factor occurs. *1

(2) Interrupt program management

Interrupt programs are created after the main routine program (after the FEND

instruction), and the combination of main and sub-routine programs is managed

as one program.

Create an interrupt program as described below.

* An interrupt program is created between the main routine program's FEND and
END instructions.

» Because there are no restrictions regarding the order in which interrupt
programs are created, there is no need to set the interrupt pointers in ascending
order when creating multiple interrupt programs.

MAIN Basic model QCPU
N
Program memory
Main routine
Write
rogram
prod e Program file
FEND
o b——<v10 >~
[IRET H
Interrupt <
program 132 _| |—<Y11 >_
[IRET
28— ———<y12
- [IRET M
END
Interrupt pointer
REMARK

*1: See Section 10.10 for details regarding interrupt factors and interrupt pointers.
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(3) Executing interrupt programs
(& Torun an interrupt program, interrupts must have been enabled by the EI
instruction. 1

1)

2)

If interrupt factors occur before interrupts are enabled, the interrupt
factors that occurred are stored, and the interrupt programs
corresponding to the stored interrupt factors are executed as soon as
interrupts are enabled.

If the same interrupt factor occurs more than once, the interrupt factors
that occurred are stored or discarded.

Interrupt program example

129

———LEB N

H—————

H——— H
+—{FEND M
la

H I

+—{IRET H

HF——— la

+—{IRET 1
t+—L{END

Interrupt program execution Program execution

Interrupt program for

1"l0" activated
Main routine = Interrupt program
program P 7 | for "129" activated
—End of main 0 FEND Lo ! i

routine program Lo
Interrupt ! i !
program b
"10" interrupt i i E
program 129 -
Interrupt ,
program |
"129" interrupt :
program a— -

Fig.4.3 Interrupt Program Execution

(b) When an interrupt factor occurs, the interrupt program with the interrupt
pointer number corresponding to that factor is executed.
However, interrupt program execution varies according to the condition at

that
1) :

2)

time.

When multiple interruptions occur simultaneously

When multiple interrupt programs are activated simultaneously, the
programs will be executed in order, beginning from the interrupt
program with the highest priority interrupt pointer number. %2

The remaining interrupt programs remain on stand-by until processing
of the higher priority interrupt program is completed.

If the same interrupt factor as that being executed occurs before the
interrupt program is processed, the interrupt factor is stored in the
memory and, after the interrupt program has been processed, the
same interrupt program is executed again.

When an instruction is being executed:

Interruptions are prohibited during execution of instructions.

If an interrupt factor occurs during execution of an instruction, the
interrupt program will be executed after processing of the instruction is
completed.
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3) Interruption during a network refresh:
If an interrupt factor occurs during a network refresh operation, the
network refresh operation is suspended, and the interrupt program is
executed.
This means that "assurance of blocks in cyclic data at each station"
cannot be secured by using a device designated as a destination of
link refresh operation on the MESSECNET/H Network System. *3

10ms 10ms 10ms 10ms

Interrupt factor |_| I—I _I I_I i L
Interrupt program | | | | | | ‘ |

execution

Network refresh

execution
Network refresh operation is suspended,

and the interrupt program is executed.

Fig.4.4 Interruption during Network Refresh Operation

4) Interruption during END processing:
If an interrupt factor occurs during an END processing waiting period
during constant scanning, the interrupt program corresponding to that
factor will be executed.

(c) See Section 10.6.1 for details regarding index register processing when
switching to an interrupt program from a main routine program or sub
routine program.

(4) High-speed execution of an interrupt program and overhead time
By default, the Basic model QCPU "hides and restores an index register” when
executing an interrupt program.

The above-listed processes are not performed if an option to "Execute at a High
Speed" is selected in the PLC System Setting sheet of the PLC Parameter dialog box.
This will make it possible to shorten the duration of overhead time required for
execution of an interrupt program.

Refer to Section 11.2 for the overhead time of an interrupt program.

REMARK

* 1: For details regarding the IMASK and ElI instructions, refer to the "QCPU (Q mode)/
QnACPU Programming Manual (Common Instructions).

*2: See Section 10.10 for details regarding the priority ranking of interrupt programs.

*3: For assurance of station unit blocks in cyclic data, see the "MELECNET/H
Network System Reference Manual.”
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(5) Program creation restrictions
(@ A device which is switched ON by a PLS instruction in an interrupt program
will remain ON until the PLS instruction for the same device is executed

again.
X0 X0
PLS PLS[MO |
END O 10 JIRET END 0 END 0 IOy IRET END O

ON

WOE [ ] |

ION I

mo QFF

—— Switched OFF by PLS MO instruction
— Switched ON by PLS MO instruction at X0 leading edge (OFF to ON)

(b) During execution of the interrupt program, interrupts are disabled (DI) so
that other interrupt processing is not performed.
Do not execute EI/DI instructions in the interrupt program.

(c) Timers cannot be used in interrupt programs.
As timers are used at OUT T | instructions to update present values and
switch contacts ON and OFF, the use of a timer in the interrupt program
would make a normal time count impossible.

(d) The following instructions cannot be used in interrupt programs.
+COM
*+ZCOM
(e) When the interrupt program is executed when measuring time such as the
scan time or execution time, the measured time will become the value
obtained by adding the interrupt program/constant cycle execution type
program.
Thus, if the interrupt program is executed, the values stored in the following
special registers and GX Developer monitor values will become longer than
when the interrupt program is not executed.
1) Special registers
» SD520, SD521: Current scan time
» SD524, SD525: Minimum scan time
» SD526, SD527: Maximum scan time
» SD540, SD541: END processing time
» SD542, SD543: Constant scan wait time
2) GX Developer monitor values
* Execution time measurement
* Scan time measurement
» Constant scan



4 SEQUENCE PROGRAM CONFIGURATION & EXECUTION
CONDITIONS
MELSEC-Q

4.2 Concept of Scan Time

(1) Scantime
(&) The "scantime" is a total of following the execution time of program and
END processing.
When an interrupt program is executed, the value including the execution
time of the interrupt program will be the scan time.

(b) The scan time present value, minimum value, and maximum value are
measured at the Basic model QCPU, and the results are stored in special
registers (SD520, SD521, and SD524 to SD527). *1
The scan time can therefore be checked by monitoring the SD520, SD521,
and SD524 to SD527 special registers.

Current value SD520 SD521
Minimum value | SD524 SD525
Maximum value| SD526 SD527

\—> Stores less than 1 ms initial scan time (unit #s)

Stores the initial scan time in 1 ms units.

If the SD520 value is 3, and the SD521 value is 400, the initial scan time is 3.4
ms.

POINT

*1: The accuracy of the scan time stored at the special registers is £ 0.1 ms.
The scan time count will continue even if a watchdog time reset instruction
(WDT) is executed at the sequence program.

(2) Constant scan setting: *2
When constant scanning is designated, the main routine program is executed at
each designated constant scan period.

(3) WDT (Watchdog timer)
This is the timer which monitors the scan time, and its default setting is 200 ms.
This WDT setting can be designated in a 10 ms to 2000 ms range in the PLC
RAS settings of the PLC parameter.
(Setting units: 10 ms)

POINT

The WDT measurement error is 10 ms.
Therefore, a WDT setting (t) of 10 ms will result in a "WDT ERROR" if the scan
time is in the following range: 10 ms <t <20 ms.

REMARK

*1: The “constant scan” function executes the scan type program repeatedly at
regular intervals.
For details regarding of the constant scan, refer to Section 7.2.
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4.3 Operation Processing
4.3.1 Initial processing

This is a preprocessing for sequence operation execution, and is performed only once
as shown in the table below.

When the initial processing is completed, the Basic model QCPU goes in the
RUN/STOP/RESET switch setting status. (See Section 4.4.)

Basic model QCPU status
Initial processing item When the power | When reset is | When STOP
is turned on. executed. to RUN *1!

The Input/Output module initialization O O X
Boot from the standard ROM O O X
Device initialization of the range not latched o o v
(bit device: OFF, word device: 0)
Execution of self-diagnosis in the QCPU CPU
modules © © 8
Automatic allocation of the I/O number of
installed modules © © 8
Start of the MELSECNET/H network information O o y
setting and network communication
Switch setting of intelligent function module O O X
Setting of CC-Link information O O X
Setting of Ethernet information O O X
Setting of serial communication function O O X

O : executed, X : not executed

REMARK

*1: When parameters or programs are changed in the STOP status, reset by the
RUN/STOP/RESET switch.
When the RUN/STOP/RESET switch is turned from STOP to RUN without the
reset, RUN LED flashes.
When the RUN/STOP/RESET switch is turned from RUN to STOP to RUN
again, the Basic model QCPU goes in the RUN status, and the "When STOP to
RUN" status becomes effective.
However, fully note that the pulsing instruction (PLS, [_IP) may not operate
properly since the previous information is not continued depending on program
modifications.
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4.3.2 1/0 refresh (1/0O module refresh processing)

In 1/O refresh, an input (X) is received from the input module/intelligent function
module, and output (Y) of the Basic model QCPU is produced to the output
module/intelligent function module.

The 1/O refresh is executed before the sequence program operation starts.

During constant scan execution, the 1/O refresh is executed after the constant scan
delay time has elapsed.

(The I/O refresh is executed at each constant scan cycle.)

4.3.3 Automatic refresh of the intelligent function module

When automatic refresh of intelligent function modules is set, communication with the
intelligent function modules of the designated data is performed.

Refer to the manual for the intelligent function modules to use for details regarding of
the automatic refresh setting of intelligent function modules.

4.3.4 END processing

This is a post-processing to return the sequence program execution to step 0 after
completing the whole sequence program operation processing once.

« MELSECNET/H or CC-Link refresh processing

» Automatic refresh of intelligent function module

» Self-diagnostics

« Communication with external device such as GX Developer

* Processing of intelligent function module dedicated instruction
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4.4 RUN, STOP, PAUSE Operation Processing

The Basic model QCPU has three types of operation states; RUN, STOP and PAUSE
states.
The Basic model QCPU operation processing is explained below:

(1) RUN Status Operation Processing

(& RUN status is when the sequence program operation is performed from
step 0 to END (FEND) instruction to step O repeatedly.

(b) When entering the RUN state, the output state saved at STOP by the
parameter output-mode setting during STOP to RUN.

(c) The processing time of switching from STOP to RUN until the beginning of
sequence program operation changes with system configurations, but
usually is 1 to 3 seconds.

However, this time may be longer depending on the conditions.

(2) STOP Status Operation Processing
(&) STOP status is when the sequence program operations are stopped with
the RUN/STOP/RESET switch or remote STOP is performed. (Refer to
Section 7.6.1 for details regarding of remote STOP function.)
The STOP status is also caused by a stopping error.
(b) When entering the STOP state, save the output state and turn off all output.
The device memory of other than the output () is retained.

(3) PAUSE Status Operation Processing
(&) The PAUSE state is when the sequence program operations are paused by
remote PAUSE function while maintaining the output and device memory
status. (Refer to Section 7.6.2 for details regarding of remote PAUSE
function.)

(4) Basic model QCPU Operation Processing with RUN/STOP state

Operation
processing
Sequence program Device memory
operation processing External output Y,M, L, S, T,C,D)
RUN/STOP
state
Executes up to the OS saves the output state  [Maintains the status immediately
RUN to STOP sEtlglFE))Smstrucnon and and all output are off. before the STOP state.
Starts executing the operation
. from the status immediately
Determined by the output
STOP to RUN Starts at step 0. mode of the PLC parameter befgre Fh.e. STOP st.ate. When a
device initial value is designated,
at STOP to RUN. .
however, the value is set. Local
devices are cleared.
POINT
The Basic model QCPU performs the following in any of RUN, STOP, and Pause
state:
* I/O module refresh processing
 Data communication with the GX Developer and serial communication module
* Refresh process of MELSECNET/H and CC-Link
For this reason, I/0 monitor and test operation using GX Developer, reading/writing
from the serial communication, communication with another station using
MELSECNET/H, and communication with a remote station over the CC-Link can
be made even in the STOP or PAUSE status.
4-12 4-12
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4.5 Operation Processing during Momentary Power Failure

The Basic model QCPU detects a momentary power failure to the power module when
the input power voltage is lower than the regulated ranges.

When the Basic model QCPU detects a momentary power failure, the following
operation processing is performed:

(1) When momentary power failure occurs for less than permitted

power failure time

(&) The output is maintained when the momentary power failure occurs, and file
name of the file accessed and error history are logged. Then the system
interrupts the operation processing. (The timer clock continues.)

(b) When a momentary power failure ends, the operation processing is
resumed.

(c) Even if the operation is interrupted due to momentary power failure, the
watchdog timer (WDT) measurement continues. For example, if the GX
Developer PLC parameter mode WDT setting is set at 200 ms, when a

momentary failure of 15 ms occurs at scan time 190 ms, the watchdog
timer error is set.

Momentary power failure occurrence Power recovery
END 0 \ / END END
| [ | | |
| I I |
4,‘_‘47 QCPU interrupts the operation.

Fig.4.5 Operation Processing When Momentary Power Failure Occurs

(2) When a power failure occurs for more than the permitted power
failure time
The Basic model QCPU starts initially. (PLC power is turned on.)

The same operation processing as that after the following operation occurs.
* Power ON

* Resetting using RUN/STOP/RESET switch
» Remote setting using GX Developer
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4.6 Data Clear Processing

(1) Data clear
The Basic model QCPU clears all data except for the following, when a reset
operation is performed with RESET/L.CLR switch, or power ON to OFF to ON.
(&) Program memory data
(b) Device data with latch specification (latch clear valid)
(c) Device data with latch specification (latch clear invalid)
(d) File register data
(e) Failure history data (when special register SD storage)

Data in (b) is cleared using the remote latch clear from the GX Developer
function.
Refer to Section 7.6.4 for details regarding of the remote latch clear.

(2) Device latch specification
(&) Specify the device latch (latch range setting) for each device in the device

setting of the PLC parameter.

There are two types of latch range settings:

1) Valid latch clear key
Sets the latch range that can be cleared with latch-clear operation
using the remote latch clear.

2) Invalid latch clear key
Sets the latch range that can not be cleared even with latch-clear
operation using the remote latch clear.

(b) The devices that were set to invalid RESET/L.CLR switch can only be

cleared by an instruction or GX Developer clear operation.

1) Instruction to clear method
Reset with the RST instruction or send "0" with the MOV/FMOV
instruction.

2) GX Developer clear method
Clear all device memory in the online PLC memory clear (including
latch).
Refer to the GX Developer operating manual for details of the GX
Developer operation methods.

POINT

To clear file registers or local devices, use the RST instruction to perform a reset
operation, or use the MOV/FMQV instruction to transmit "0".

REMARK

See following manual for the MOV/FMOV instruction.
* QCPU (Q mode)/QnACPU Programming Manual (Common instructions)
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4.7 Input/Output Processing and Response Lag

4.7.1 Refresh mode

The Basic model QCPU features a refresh type input/output processing format in
which a batch communication with the input/output module occurs at END processing.
A direct communication format is also possible by using direct access inputs/outputs at
the sequence program to enable direct communication with the input/output module
when the sequence program instructions are executed.

For details regarding direct inputs and direct outputs, refer to Sections 10.2.1 and
10.2.2, respectively.

(1) Definition of refresh mode

With the refresh mode, batch communication with the input/output modules

occurs at END processing.

(&) Batch reading of the input module ON/OFF information is executed in the
Basic model QCPU's internal input device memory when END processing
occurs. This ON/OFF data (in the input device memory) is then used for
processing which occurs when a sequence program is executed.

(b) The processing result of the output (Y) sequence program is output to the
Basic model QCPU's internal output device memory, and batch output of
the ON/OFF data (in output device memory) to the output module is
executed when END processing occurs.

Basic model QCPU

| Remote input i Network
‘ refresh area || module
‘ CPU (operation processing area) *3 ‘ Atinput
! 3) Inpgt ) GX Developer ‘ refresh Input —
¥ device 4_@input area module | © °T
‘ X0 memory *1 ‘ D
LI HE . |
1) Atinput | |area for ‘
‘ S refresh Ucommunication i
‘ 4) %2 with input module ‘ At output
¥ For device refresh Output . :/
‘ _Y|22 Y205 5 memory 2) module SN
output (Y)
Network
module

« Input refresh;
Input information is read in a batch 1) from the input module at END processing, and
is stored in the input (X) device memory by an OR operation in the peripheral device
input area.

« Output refresh:
Data in the output (Y) device memory is output in a batch 2) to the output module at
END processing.

«When an input contact instruction has been executed:
Input information is read 3) from the input (X) device memory, and a sequence
program is executed.

« When an output contact instruction has been executed:
Output information is read 4) from the output (Y) device memory, and a sequence
program is executed.

« When an output OUT instruction has been executed:
The sequence program operation result 5) is stored in the output (Y) device memory.

Fig.4.7 Input/Output Information Flow at Refresh Mode
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REMARK

*1: The GX Developer input area can be switched ON and OFF by the following:
* Test operation by the GX Developer
* A network refresh by the MELSECNET/H network system
» Writhing from a serial communication module
* CC-Link automatic refresh

*2: The output (Y) device memory can be switched ON and OFF by the following:
* Test operation by the GX Developer
* A network refresh by the MELSECNET/H network system
» Writhing from a serial communication module
» CC-Link automatic refresh

*3: The remote input/output refresh area indicates the area used when automatic
refresh setting is made to the input (X) with MELSECNET/H and CC-Link.
Automatic refresh of the remote input refresh area is executed during END
processing.



4 SEQUENCE PROGRAM CONFIGURATION & EXECUTION

CONDITIONS

MELSEC-Q

(2) Response lag
Output response lags of up to 2 scans can result from input module changes.
(See Fig.4.7)

Ladder examples |

X.5 , Ladder for switching the Y5E output
55t {Y5E : )
ON in response to an X5 input ON.
|Fastest possible Y5E ON |
Input refresh Input refresh Output refresh
\0 END |056 END| O
o
ON! | ;
OFF T !
External contact b !
'ON; :
OFF ! !
QooyQoo/ [ X0 i !
Q01CPU 1ON '
devices Y5E oFF i
ON
OFF
External load
Lag time

(Minimum 1 scan)

The fastest possible Y5E ON occurs if the external contact is switched ON
immediately prior to the refresh operation. X5 then switches ON at the input refresh,
Y5E at step 56 switches ON, and the external load switches ON at the output refresh
following execution of the END instruction. In this case, the time lag between the
external contact ON and the external load ON is 1 scan.

Slowest possible YS5E ON |

Input refresh  Input refresh Output refresh
0 END\056 END| O
|

1

ON \ i i

OFF — ;

External contact . : !

'ON | :

OFF ! !

QooyQoo/ [ X0 ! !

Q01CPU ON |

devices Y5E OFF !
ION

OFF
External load
‘ Lag time ‘
|

! (Maximum 2 scan)

The slowest possible Y5E ON occurs if the external contact is switched ON
immediately prior to the refresh operation. X5 then switches ON at the input refresh,
Y5E at step 56 switches ON, and the external load switches ON at the output refresh
following execution of the END instruction. In this case, the time lag between the
external contact ON and the external load ON is 2 scan.

Fig.4.6 Output "Y" change in response to input "X" change
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(1) Definition of direct mode
In the direct mode the communication with the input/output modules is performed
when executing sequence program instructions.
With Basic model QCPU, direct mode 1/O processing can be executed by using
direct access inputs (DX) and direct access outputs (DY).
See 10.2.1 for direct access inputs. See 10.2.2 for direct access outputs.
Basic model QCPU
|
| Remote input
‘ ) ) refresh area
. CPU (operation processing area) *3
‘ 1) Input o
! 2) |GX Developer
‘ 3) Input (X) input area ; module o o~
/ device *1
| llbxo memory
R
‘ 4) % 2
¥ Output (Y) o
- 11Y20 . utput Nz
‘ ——Dv25- 5) device module O,
T memory

An

* When an input contact instruction has been executed:

peripheral device input area's input information 2), and the result is stored in the
input (X) device memory. This data is then used as input information 3) at
sequence program execution.

« When an output contact instruction has been executed:
Output information 4) is read from the output (Y) device memory, and a sequence
program is executed.

* When an output OUT instruction has been executed:
The sequence program's operation result 5) is output to the output module, and is
stored in the output (Y) device memory.

OR operation is executed for the input module's input information 1) and

Fig.4.8 Input/Output Information Flow at Direct Mode

REMARK

%1

*2:

: The GX Developer input area can be switched ON and OFF by the following:
« Test operation by the GX Developer

* A network refresh by the MELSECNET/H network system

» Writhing from a serial communication module

» CC-Link automatic refresh

The output (YY) device memory can be switched ON and OFF by the following:
* Test operation by the GX Developer

« A network refresh by the MELSECNET/H network system

» Writhing from a serial communication module

* CC-Link automatic refresh
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(2) Response lag

Output response lags of up to 1 scans can result from input module changes.
(See Fig.4.10)

Ladder examples |

55 ’_¢D|X5 , DY5E>—‘ Ladder for switching the DY5E output
' ) ON in response to an DX5 input ON.

| Fastest possible DY5E ON |

LD DX5
OUT DY5E
—
0 55 56
——
ON
OFF
DX5
ON
OFF
DY5E

The fastest possible DY5E output ON occurs if the DX5 input is switched ON
immediately prior to the step 55 operation. If DX5 is ON when step 55's LD DX5 is
executed, DY5E will switch ON within that scan.

This condition represents the minimum time lag between the DX5 input ON and the
DYS5E output ON.

Slowest possible DY5E ON |

‘ Lag time
\

g
<
[
m
o
|
T
___IO
z

(Maximum of 1 scan)

The slowest possible DY5E output ON occurs if the DX5 input is switched ON

immediately after the step 55 operation. In this case, the DY5E output will switch ON
during the next scan.

This condition represents the maximum time lag (1 scan) between the DX5 input ON

and the DY5E output ON.

Fig.4.9 Output "Y" Change in Response to Input "X" Change
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Numeric and alphabetic data are expressed by "0" (OFF) and "1" (ON) numerals in the

Basic model QCPU.

This method of expression is called "binary code" (BIN).
The hexadecimal (HEX) expression method in which BIN data are expressed in 4-bit
units, and the BCD (binary coded decimal) expression method are also possible for the

Basic model QCPU.

Real numbers may also be used. (See Section 4.8.4)
The numeric expressions for the BIN, HEX, BCD, and Decimal (DEC) notations are

shown in Table 4.1 below.

Table 4.1 BIN, HEX, BCD, and Decimal Numeric Expressions

DEC (Decimal) HEX (Hexadecimal) BIN (Binary) . BCD .
(Binary Coded Decimal)

0 0 . L0 L0
1 1 1 i 1
2 2 10 10
3 3 11 L1
9 9 | 1001 | 1001
10 A | 1010 1} 0000
11 B 11011 1 0001
12 C | 1100 1} 0010
13 D | 1101 1} 0011
14 E | 1110 1 0100
15 F L1111 1} 0101
16 10 1} 0000 1} 0110
17 11 1 0001 1 0111
47 2F 10! 1111 100! 0111

32766 7FFE 0111§ 1111§ 1111§ 1110 —

32767 7FFF 0111} 1111 1111} 1111 —

-32768 8000 1000 0000 0000; 0000| 1000 0000 0000; 0000

-32767 8001 1ooo§ oooo§ oooo§ 0001| 1000; 0000! 0000! 0001
2 FFFE 1111 1111} 1111} 1110 —
-1 FFFF 11110 1111} 1111 1111 —
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External numeric inputs to Basic model QCPU

When designating numeric settings for the Basic model QCPU from an external
source (digital switch, etc.), a BCD (binary coded decimal) setting can be
designated which is the same as a decimal setting.

However, because the Basic model QCPU operation is based on BIN, if the
Basic model QCPU uses values designated in the BCD method as they are, it
handles the values as BIN.

The Basic model QCPU operation based on such values will be different from the
operation specified by the designated values.

A BIN instruction is therefore provided for the Basic model QCPU to convert BCD
input data to the BIN data which is used by the Basic model QCPU.

A program which converts numeric data to BIN data can be created at the
sequence program in order to allow numeric settings to be designated from an
external source without regard to the corresponding BIN values.

Basic model QCPU

[Numeric data designation]

Digital switch — ——Bive K4TX0 Do H
BCD input \

XF —~_ X0 8

— F———BcDp pskavao H

)

Fig.4.10 Digital Switch Data Input to Basic model QCPU

External numeric outputs from Basic model QCPU

A digital display can be used to display numeric data which is output from the
Basic model QCPU.

However, because the Basic model QCPU uses BIN data, it cannot be displayed
at the digital display as is.

A BCD instruction is therefore provided for the Basic model QCPU to convert the
BIN data to BCD data. A program which converts BIN data to BCD data can be
created at the sequence program in order to display the output data in a manner
identical to decimal data.

Basic modle QCPU

[Numeric data designation]

— F————{BINP Kax0 D0 - Digital display

517 31
2 Y3SF  —— Y30
— F———{Bcp D5 KaY30 H | Bep output
\
BIN data

Fig.4.11 Digital Display of Data from Basic model QCPU



4 SEQUENCE PROGRAM CONFIGURATION & EXECUTION

CONDITIONS

4.8.1 BIN (Binary Code)

MELSEC-Q

(1) Binary code
In binary code, numeric values are expressed by numerals "0" (OFF) and "1"
(ON) numerals.
When counting in the decimal system, a carry to the "tens" column occurs
following 9 (8 to 9 to 10).
In the binary system, this carry occurs following 1 (0 to 1 to 10). The binary "10"
therefore represents the decimal "2".
Binary values and their respective decimal values are shown in Fig.4.2 below.

Table 4.2 Binary and Decimal Numeric Value Comparison

DEC (Decimal) BIN (Binary)

0 0000

0001 Carry

0010

0011 Carry

0100

0101

0110

0111 j Carry

1000

© (00 |N |O (01 | W N |-

1001

=
o

1010

[En
[N

1011

(2) Binary numeric expression

(@)

Basic model QCPU registers (data registers, link registers, etc.) consist of
16 bits, with a "2™ value is allocated to each of the register bits.

The most significant bit (initial bit) is used to discriminate between "positive”
and "negative".

1) When most significant bit is "0"...Positive

2) When most significant bit is "1"...Negative

The numeric expressions for the Basic model QCPU registers are shown in
Fig.4.12 below.

Decimal value  -3276816334 81924096 20481024 512 256 128 64 32 16 8 4 2 1

Bit name —b15 b14 b13 b12 b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Most significant bit (for positive/negative discrimination)

216 214 213 9212 211 210 29 928 927 926 925 24 923 22 921 20
Il I Il ] I I Il Il 1l 1l Il Il Il Il I I

"Negative value" when most significant bit is "1".

(b)

Fig.4.12 Numeric Expressions for Basic model QCPU Registers

Usable numeric data for Basic model QCPU

As shown in Fig.4.11, the numeric expression range is -32768 to 32767.
Therefore, numeric data within this range can be stored in the Basic model
QCPU registers.
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4.8.2 HEX (Hexadecimal)

(1) Hexadecimal notation
In the hexadecimal system, 4 bits of binary data are expressed by 1 digit.
4 bits of binary data can express 16 values (0 to 15).

In the hexadecimal system, values from 0 to 15 are expressed by 1 digit.

This is accomplished by using alphabetic characters following "9", with a carry
occurring after "F", as follows:
A comparison of binary, hexadecimal, and decimal numeric expressions is shown

in Table 4.3 below.

Table 4.3 Comparison of BIN, HEX, and DEC Numeric Expressions

(2) Hexadecimal numeric expression
Basic model QCPU registers (data registers, link registers, etc.) consist of 16

bits.

DEC (Decimal) HEX (Hexadecimal) BIN (Binary)
0 0 :
1 1 1
2 2 10
3 3 11
9 9 | 1001
10 A | 1010
11 B 11011
12 C | 1100
13 D | 1101
14 E 11110
15 F D 1111
16 10 1, 0000 ‘jcarry
17 11 1} 0001
47 2F 10! 1111

Therefore, as expressed in hexadecimal code, the numeric value range which
can be stored is 0 to FFFFH.
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4.8.3 BCD (Binary Coded Decimal)

(1) BCD notation
BCD numeric expressions are binary expressions with a carry format identical to
that of the decimal system.
As with the hexadecimal system, BCD expressions are the equivalent of 4 binary
bits, although the BCD system does not use the A to F alphabetic characters.
A comparison of binary, BCD, and decimal numeric expressions is shown in
Table 4.4 below.

Table 4.4 Comparison of BIN, BCD, and DEC Numeric Expressions

DEC (Decimal) BIN (Binary) ) BCD )
(Binary Coded Decimal)
0 L0
1 1 L1
2 10 110
3 11 L1
4 100 | 100
5 101 1101
6 110 | 110
7 111 o111
8 1000 g 1000
9 1001 | 1001
10 1010 1 0000 ] o
11 1011 1: 0001
12 1100 1, 0010

(2) BCD numeric expression
Basic model QCPU registers (data registers, link registers, etc.) consist of 16
bits.
Therefore, as expressed in BCD code, the range of numeric values to be stored
is 0 to 9999.
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4.9 Character String Data
(1) Character String Data
The Basic model QCPU uses ASCII code data.
(2) ASCII code character strings

ASCII code character strings are shown in the Table below.

"004" (NUL code) is used at the end of a character string.
oloJoJoJoJoJoJofJa]a[ala]a[l2]12]1
ololofJola[a]ala2]ofoloflo]a|l2]12]12
oloflr1]2]lofo]1l2]oflol2]l212]olo]1]1

| sy o|1]lof1]ofl212]ol1loflarlolzs2]o]1r]o]1
Column
b8 | b7 | b6 | bS | b4 | b3 | b2 | bl | - ol1]|2|3|4|5|6|7|8|9|A|B|C|D|E|E
olo]ofo 0 [NUL sPlole]|p p
olof]ol1 1 rl1]Alolalg
olof]1]o 2 "l2]B[R[b]Tr
olof]1]1 3 # [ 3]cls|c]s
ol1]ofo 4 $|a[D|T|d]|t
ol 1]olo 5 % |5 |E|Uu]lelu
ol1]1]o0 6 &6 |F[lVv]f]v
ol 111 7 7lclw|glw
1lofofo 8 (8] H[Xx]h]x
1o o1 9 ylol 1y ily
1lof1]o0 A =1 1a3lzl]lijlz
1o 1)1 B + KT T[] k] {
1l1lo]lo]| ¢ R P T IO T
1l1]o0]l1| D oM m |
(Period) —
11|10 E >SIN|~|n
1l1]1]1 F i l2]o|™|o

POINT

Character strings are available for the $MOV instruction only.
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5 ASSIGNMENT OF I/O0 NUMBERS

This section describes the necessary information on the 1/0 number assignment for the
data exchange between Basic model QCPU and input/output modules or intelligent
function modules.

5.1 Relationship Between the Number of Stages and Slots of the Extension Base Unit

5.1.1 QO0JCPU

The QO0JCPU can configure a system with a total of three base units: one main base
unit and two extension base units.

Note that the number of usable slots (modules) is 16 slots including vacant slots.

For example, if you set slot 2 for "vacant, zero points" as shown below, it occupies one
slot.

Hence, the following system uses five slots, slot O - slot 4.

Qx40
QY40|w
QY40/~

QX401
—> Empty, O points|r

Q00JCPU

1 slot occupied

Install modules to slots 0 - 15.
Installing any module to slot 16 or later will result in an error (SP. UNIT LAY ERR.).

0 1 2 3 4<«<——5SlotNo.

>
o
2
Setting of extension stage 8
(Refer to Section 5.2) S
l t CPU slot
5 6 7 8 9101112
1 )
[e)e)] o
00 =3
5% 5 Q68B
= oyl 2
o
_ 131415 When the GOT has been bus-connected,
2 s HE one slot of extension base 1 is used.
[ele]
oo g £|& Q65B Also one GOT occupies 16 I/O points.
oo _HD 2 When using the GOT, consider the number
o .
of slots and the number of I/O popts.
Modules cannot be installed. Refer to the GOT Manual for details of bus-
(Installing modules will result in error.) connecting the GOT.
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The QO0CPU/QO01CPU can configure a system with a total of five base units: one main
base unit and four extension base units.
Note that the number of usable slots (modules) is 24 slots including vacant slots.

D |9|e(e(9lo
o NMNME=ENEIN
QUXX'5>->-
2/3(°|°|2|°|°
g <
g g
o £

L

1 slot occupied

Install modules to slots O - 23.

Installing any module to slot 24 or later will result in an error (SP. UNIT LAY ERR.).
Hence, the following system uses five slots, slot O - slot 4.

0 1 2 3 4 <—SlotNo.

=D
=341
2|8
g |O
Setting of extension stage _H g
(Refer to Section 5.2) o
)
56 7829
Xy 1 =
5% =
[o 0] o
[o0] @
[o 0] 2
[oo] jHE o
10 11 12 13 14
co >
x] 2 S
[0 0] S
[o 0] o
G ol &
0] MU
[ 1516171819
[0 9] >
e £
[o o] )
[0 0] 5
[0 0] ol 2
[0 o] ® 8
20 21 22 23
[o 0] >
[0 0] = k=)
X = 3
X1 4 ) z
G g B
s B

Module cannot be installed.

Q35

CPU slot

Q658

Q658

Q658

When the GOT has been bus-connected,
one slot of extension base 1 is used.

Q65B Also one GOT occupies 16 1/O points.
When using the GOT, consider the number
of slots and the number of I/O points.

Refer to the GOT Manual for details of bus-

(Installing module will result in error.) connecting the GOT.



5 ASSIGNMENT OF I/O0 NUMBERS

MELSEC-Q

5.2 Installing Extension Base Units and Setting the Number of Stages

As extension base units, you can use the Q5_JB and Q6__IB that are designed for
installation of Q series-compatible modules.
The QA1S6._B and QAB5B extension base units are unusable.

(1) Setting order of the extension stage numbers for extension base
units
Extension base units require the setting of the extension stage numbers using
the stage setting connector.
Assign the extension stage numbers starting from 1 to 2/4 to the extension base
units counting from the one which is connected to the main base unit.

(2) Cautions to assign extension stage numbers to extension base
units

(@)

(b)

(©)

Setting of extension

stage

Stage setting
connector

o]
[e]

(o]
]

Oo|0
[e]fe]

o
]

jo)
o

o
]

o
]

o
o

o]
[e]

o
]

O
o

Assign consecutive humbers to extension stages.

If you assign stage numbers to base units in "Auto” mode and assigh some
stage numbers to no modules, "0" is assigned to the skipped stage as the
number of slots. Consequently, the number of vacant slots does not
increase. The I/O assignment also assigns "0" to the skipped stage as the
I/O points.

It is impossible to set and use the same extension stage number with two or
more extension base units.

You cannot use the system if two or more connector pins are inserted to the
stage setting connector.

On the contrary, you cannot use the system if no connector pin is inserted
to the stage setting connector.

01234567

2
S
513 Q38B Main base unit
; o
1 (58
o
8 9 101112131415
=
o |
o
?
2 Q68B
udl 2
e
[ 161718192021 2223
%
o
?
4 Q68B
4o 2
i
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5.3 Base Unit Assignment (Base Mode)

There are "Auto” and "Detail" modes to assign the number of modules of the main and
extension base units of Basic model QCPU.

(1) Auto mode
In Auto mode, the number of slots is assigned to the base units according to that
of the installed main and extension base units.
The 1/0 numbers are assigned according to the modules which can be installed
to the current base unit.

Since the AnS series main and extension base units were fixed to eight slots, a
three/five-slot base unit occupied eight slots.

The Basic model QCPU, which occupies only the installable slots of a base unit,
occupies only three slots when a three-slot base unit is used.

(&) For 3-slot base unit: 3 slots are occupied

Q33B type main base unit
01 2

QO0CPU
R |

Power supply

L Five slots are not occupied.

Q63B type extension base unit
3 4 5

Power supply

ﬁ—/

\—>Five slots are not occupied.

Q63B type extension base unit
6 7 8

Power supply

I

L Five slots are not occupied.
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(b) For 5-slot base unit/QO0JCPU: 5 slots are occupied

Q35B type main base unit
012 3 4

Power supply
QO0CPU

L Three slots are not occupied

Q65B type extension base unit
56 7 8 9

Power supply

[

o]

L > Three slots are not occupied

Q65B type extension base unit
10 11 12 13 14

Power supply

I

L Three slots are not occupied

(c) For 8-slot base unit: 8 slots are occupied

Q38B type main base unit
012 3 456 7

Power supply
QO0CPU

Q68B type extension base unit
8 9 10 11 12 13 14 15

Power supply

b

(d) For 12-slot base unit; 12 slots are occupied

Q312B type main base unit
012 3 456 7 8 9101

Power supply|
QO00CPU

Q612B type extension base unit
12 13 14 15 16 17 18 19 20 21 22 23

Power supply
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(2) Detail mode

(@)

(b)

In Detail mode, the number of slots is assigned to the individual base units
(main and extension base units) by setting the 1/0 assignment of PLC
Parameter.

Use this mode to match the number of slots to the one for the AnS-series
base units (8 fixation).

Since one slot is occupied if an empty slot is set for zero points in I/O
assignment, this mode is also used to make the slot without a module and
later unrecognized.

Cautions on setting the number of slots
The number of slots can be set regardless of the number of slots of the
module being used.
However, the number of slots must be set for all the base units in use.
If the number of slot is not set for all the base units, 1/0 assignment may not
work correctly.
The followings result if the preset number of slots differs from that of the
installed base units.
1) When the designated number of slots is larger than that of the installed
base unit:
Among the designated slots, those after the slots occupied by the
installed base unit will be empty slots.
For example, when 8 slots are designated for a 5-slot base unit, 3 slots
will be empty slots.

35B type main base unit
01234

ol

J
|

1o

__Empty
_Empty

QO0CPU
__Empty .

Power supply

L~ Three slots are occupied.

The number of points for the empty slots is the one designated by PLC
system of PLC Parameter or with I/O assignment. (Default value is 16
points.)

2) When the designated number of slots is smaller than that of the base
unit being used:
The slots other than those designated are disabled.
For example, when 8 slots are designated for a 12-slot base unit, the 4
slots on the right of the base unit are disabled.
(If a module is installed to the disabled slot, an error [SP. UNIT LAY
ERR.] occurs.)

?3128 type main base unit

012345678 91011
=)
o
2|z ozl =z
219 3|3 3T
g8 Z| 2| 2| 2
125 |55

>

Module can be installed. When module is installed,
(When eight slots are set)  an error occurs.
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(3) Setting screen and setting items for Base mode of GX Developer

PLC name
SFC

Qn[H) Parameter

140 Assighment(*]

|FLCsysten  |PLCHle  |FLCRAS  |Device  |Progam  |Baotfie |
il40 assignment IS erial I

Slat Tupe Model hame Puints Start | = 7 5
FLC FLC — Switch setting

Detailed selling|

165
LEERERERERERK]

ol (=B (5,8 % (KT (WF ooy o)
I [ 5

A4 ]4]4]|4]

|5
kel
4

-

If the: start % and ' are not input, the PLC assigns them automatically.
It iz not pozzible to check corectly, when there iz a slot of the unzetting on the way

Standard getting[*)

Base model name | Power model name | Extemsion cable | Points = [ Base mode
Wi & Auto
S ™ Detal
Increasel hd
Increased hd " \
Increased 2 M (e;
Increased 4 4 d 4 -~ 12 fination | ]
[¥]zettings should be ket as same when | Fead PLC data |
uzing multiple PLC)
Acknowledge = azsighment | | Defaul ‘ Check. | End ‘ Cancel |
@ (b) © (d)
(&) Base model name

(b)

(d)

()

Designate the model name of the installed base unit with 16 or less
characters. Basic model QCPU does not use the designated model name.
(Itis used as a user's memo or parameter printing)

Power model name

Designate the model name of the installed power supply module with 16 or
less characters. Basic model QCPU does not use the designated model
name. (ltis used as a user's memo or parameter printing)

Increase cable name

Designate the model name of the extension cable being used with 16 or
less characters. Basic model QCPU does not use the designated model
name. (Itis used as a user's memo or parameter printing)

Points (Used with Basic model QCPU)

Select the number of points for the slot of the base unit being used from the
followings:

* 2 (2 slots)

* 3 (3 slots)

*5 (5 slots)

* 8 (8 slots)

« 10 (10 slots)

« 12 (12 slots)

8 fixation/12 fixation (Used with Basic model QCPU)
Select either option to designate the number of slots for all base units to the
same number.
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5.4 What are I/O Numbers?

I/O numbers are used in sequence program for reception of ON/OFF data at Basic
model QCPU and output of ON/OFF data from Basic model QCPU to outsides.
Input (X) is used for the reception of ON/OFF data at Basic model QCPU. Output (Y)
is used for the output of ON/OFF data from Basic model QCPU.
I/O numbers are expressed as hexadecimals.
When using 16-point I/O modules, /0 numbers are consecutive numbers that 1 slot
has 16 points [ ][ J0to ][ |F as follows.
The module that is mounted in the base unit assigns the following:

« For the input module, "X" is assigned at the beginning of the I/O number.

« For the output module, "Y" is assigned at the beginning of the /O number.

/For the case of input modul:—:‘/For the case of output module

x[o[o[ g |x[o[1[0|x[0[2[0]|Y[0[3[ O |Y[o]4[0]

Power |[QOOCPU

supply S
module % % X2C % S
5

X 0]o[F]{x 01 [F][x [o[2[F|Y[O[3[E|Y[O[4]F
16 input | 16 input |16 input |16 output |16 output
points points points points points
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5.5 Concept of /O Number Assignment
5.5.1 I/O numbers of main base unit and extension base unit

Basic model QCPU assigns I/O numbers at power-on or reset according to the
following items.

As a result, you can control Basic model QCPU without using GX Developer for I/O
assignment.

To assign I1/O numbers, follow the items below:

(1) Number of slots of base units
The number of slots of the main and extension base units are set according to
the Base mode setting. (For Base mode, refer to Section 5.3.)
(@ In Auto mode, the number of slots is determined as the available number of
modules installed to each base unit.
For example, 5 slots are assigned for a 5-slot base unit, and 12 slots are
assigned for a 12-slot base unit.

(b) In Detail mode, the number of slots is determined as the one designated by
I/O assignment of PLC Parameter.

(2) Order of /0O number assignment
The 1/0 numbers are assigned to the modules from left to right consecutively,
starting from OH assigned to the module on the right of the Basic model QCPU in
the main base unit.

(3) Order of I/O number assignment for extension base units
The 1/0 numbers for extension base units are assigned continuing from the last
number of the I/O number of the main base unit.
The 1/0 numbers for extension base units are assigned to the units from left (silk-
screened 1/O 0 of extension base unit) to right consecutively, in the order of the
setting of the stage setting connectors of the extension base units.

(4) 1/O numbers of each slot
Each slot of base units occupies the points of I/O numbers of the installed I/O
modules or intelligent function modules.
When 32-point input module is installed on the right of Basic model QCPU, X0 to
X1F are assigned as I/O numbers.

(5) /O numbers of empty slots
If the base unit has vacant slots where no I/O modules or no intelligent function
modules are installed, the points designated by PLC system setting of PLC
Parameter are assigned to the empty slots. (Default value is 16 points.)

POINT

When the assignment of base units is conducted in Auto mode, the number of
empty extension stages is not assured even if the extension stage is skipped at the
stage number setting connector of the base unit. (Smaller input/output numbers are
assigned first.)

To reverse empty extension stages for future extension, use the PLC parameter to
set the base unit.
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The following shows the example of the I/O number assignment when the base unit is
set in Auto mode without I/O assignment:

Q35B (5 slots occupied)

0 1 2 3 Y/ ESTITTTSIRI Slot No.
© > [} [} [} [} )
21513133233
° o o o o} o
E| 8| E| E| E| E| E
= o| 3 3|18 8| %2 Allocate the 1/0 number with
=3 = = = 5 5 .
] o o J the 1/O points of each slot
—-H g 16 | 16 | 32 | 16 | 64
o . . . . .
o points|points|points|pointsjpoints|
efeesane I/O numbering direction
X00 X10 X20 Y40 Y50 .
The slot numbers of the 1st stage's extension
XOF X1F X3F Y4F YSF |base unitcontinue from the last slot number
Extension Q658 (5 slots occupied) of the main base unit.
cable 5/ 6 8 9
2| _2|.3|.3| 2| 2
§ |£8|E8|c8| B | £
o 1 1S o € o € o 1S 1S w . .
100 > |5s|5s|55]| = __ | Empty slot points designated on the PLC system
% § cE|25| 28| & Setting screen under the parameter mode are
o2 o @ 5| 5| 5|0¢° P allocated. (Default: 16 points)
[o] — % 32 | 32|32 16| 16
o |points|points|points|points|points|
930 BSO DO YFO 100
The slot numbers of the 2nd stage's extension
AF CF EF YFF 10F . ) 9
) base unit continue from the last slot number of
Q68B (8 slots occupied) . . .
/ the 1st stage's extension base unit.
100 11 12 13 14 15 16 17
o L) L) L) o 9| @ I I
p=} =} > > > > =} =} =}
o o o o o o o o o o o o
EX = = E |S5E|SE|SE| E S =
a2 2|2 | 2 |25|2s|es| 2| B | B
EX g | £ | £ |EB|EB|EB| 5| 5| 5
% IN OUT 2 E E E (@) (@) (@)
[c 0] — g 16 16 32 32 | 32 16 16 16
o |points|points|points|pointsjpoints|points|points|points

X110 X120 130 150 170 Y190 Y1AO Y1BO

X11F X12F 14F 16F 18F Y19F Y1AF Y1BF

POINT

I/O points.

The above example shows the case where the intelligent function module has 32

The number of I/0 points may vary depending on the intelligent function module.
Refer to the manual of the intelligent function module being used and check the
number of the 1/0O points before assigning the 1/O numbers.




5 ASSIGNMENT OF I/O0 NUMBERS

MELSEC-Q

5.5.2 Remote station I/O number

In a CC-Link remote /O system, you can exercise control after assigning the inputs (X)
and outputs (Y) of the Basic model QCPU devices to the I/O and intelligent function
modules of remote stations.

Also, the inputs (X) and outputs (Y) are used as the refresh destinations (Basic model
QCPU side devices) of the link inputs and outputs (LX, LY) of the MELSECNET/H.
Take care not to overlap the I/O numbers of the MELSECNET/H refresh destinations
and the 1/O numbers of the CC-Link remote I/O system.

olodid|S|So

ZI5EIR|X|S]g

E|lS|lo|r~ (o]

g|9lc|3

= .

S Allocation of
QOOCPU input (X) and
output (Y) possible

Remote Remote / put ()
station station
CC-Link

When using Basic model QCPU device input (X) and output (Y) in remote stations, 1/0
numbers that succeed the numbers used by the main base unit and extension base
units' input/output modules and intelligent function modules will be allocated.

For example, if X/YO to X/YFF are being used by the main base unit and extension
base units' input/output modules and intelligent function modules, then numbers above
X/Y100 can be used by the remote station.

However, the I/O numbers for remote stations should be set in consideration of
additions to the main base unit and extension base units' input/output modules and
intelligent function modules.

(Example) If 256 points from X/YO to X/YFF are being used by the main base unit and
extension base units, and 256 points from X/Y100 to X/Y1FF are to be held back for
use with future additions, then the situation shown in the diagram below is to be
observed.

Input/Output (X/Y)
X/YO
¢ I/0O numbers being used by the main base unit and
0 extension base units
XIYFF
X/Y100
to Held back for future additions
XIY1FF
X/Y200 )
For CC-Link remote
station
to ~ 1/0 numbers that can be used by remote stations
XIYTFF )

POINT

If network parameter setting has not been made in a CC-Link system, 1024 points
of X/Y400 to X/Y7FF are assigned to the CC-Link master/local module of lower I/O
numbers.

5-11
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5.6 1/0 Assignment by GX Developer

This section describes the I/O assignment using GX Developer.

5.6.1 Purpose of I/0 assignment by GX Developer

I/0 assignment by GX Developer is used under the following circumstances.

(1)

)

@)

(4)

(5)

(6)

(7)

Reserving points when converting to module other than 16-point
modules

You can reserve the number of points in advance so that you do not have to
change the I/O numbers when the current module will be changed to one with a
different number of 1/O points in the future.

For example, you can assign a 32-point /0O module to the slot where a 16-point
I/O module is installed at present.

Preventing I/O numbers from changing when converting modules
You can avoid the change in the I/O numbers when an I1/O module other than 16-
point module or intelligent function module is removed due to a malfunction.

Changing the I/O numbers to those used in the program

When the designed programs I/O numbers are different from the actual system
I/0 numbers, each modules I/O numbers of base units can be set to program-1/0
numbers.

Setting the input response time of input modules and interrupt
modules (I/O response time)

To match the input response time of the input modules and interrupt modules to
the system, select "Type" in the /O assignment beforehand. (For details, refer to
Section 7.7.)

Setting the switch of intelligent function modules
To set the switch of the intelligent function module, select "Type" in the I/O
assignment beforehand. (For details, refer to Section 7.8.)

Setting outputs during Basic model QCPU error

To set the output status (retain/clear) of the output modules and intelligent
function modules when the Basic model QCPU stops the operation due to a stop
error, select "Type" in the I/O assignment beforehand.

Setting Basic model QCPU operation during a hardware error of
intelligent function modules

To set the Basic model QCPU operation (continue/stop) during a hardware error
of an intelligent function module, select "Type" in the I/O assignment beforehand.

POINT

(1) The 1/0 assignment setting of the PLC parameters are made valid when the
PLC is powered on or the Basic model QCPU is reset.

reset the Basic model QCPU.
(2) 1/0 assignment must be made to set the response time of the input module or
make the switch setting of the intelligent function module.

When you have changed the PLC parameter values, power on the PLC again or
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5.6.2 Concept of I/O assignment using GX Developer

(1)

I/O assignment for each slot

You can designate "Type" (module type), "Points" (number of I/O points), and
"Start XY" (head I/O number) individually for each slot of the base unit.

For example, to change the number of I/O points of the designated slot, you can
designate only the number of I/O points.

The items other than designated are set to the status where the base unit is installed.
The 1/0 assignment is conducted according to the 1/0 assignment setting of PLC
Parameter.

@) (b) (© @ @
| | | | |

Qn[H) Parameter

PLCrame | |PLCsystgm  |PLCHle  [[PLCRAS  |Dpvice  |Ppgiam |Bootfle |
SFC iI/0 aszignmes 15erial

140 Assiggnent(*) \ 4 \d

Slat Tupe rodel name Paints Stait |~ = 5
FLC FLC — Switch setting

Detailed setting|

|6
LEERERERERERE]
AfA[A]4 |44 [4(4

-

0

1

2

3 ]2
4 |30
5 |4
53

i

e
&
4

Standard setingl*)

I the start > and " are not input, the PLC assigns them autornatically.
It iz not possible to check corectly, when there is a slot of the unsetling on the way.

Base madel name | Pawer model name| Estemsion cable | Points —| [ Basemade
Vi * Auto
ot £ Detal
Increase] =
Increase? i .
Increase3 ~ M
fhicieased TITE 12 fisation
[*)zettings should be zet as same when ‘ Read PLC data |
uszing multiple PLC.
Acknowledge = azzignment | | Diefault | Check. | End | Cancel ‘
(@ Slot

(b)

Displays the slot No. and the ordinal position of the slot in the base unit.
If the base unit is not designated in Detail mode, the stage number of the
base unit is shown as " * ", and the ordinal number of a slot is counted
from slot 0 of the main base unit.

Type (Used with Basic model QCPU)

Select the type of module being installed from the followings:

* Empty (Empty slot)

* Input (Input module)

* Hi Input (Q series corresponding high speed module)

* Output (Output module)

* I/O Mix (I/O mixed module)

« Intelligent (Intelligent function module)

* Interrupt (Q series corresponding interruption module)

If the type is not designated, the type of the actually installed module is used.
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Model name

Designate the model name of the installed module with 16 or less
characters. Basic model QCPU does not use the designated model name. (It
is used as a user's memo or for parameter printing.)

Points (Used with Basic model QCPU)
To change the number of I/O points of each slot, select it from the
followings:

« 0 (0 point) 128 (128 points)

* 16 (16 points) * 256 (256 points)

+ 32 (32 points) * 512 (512 points) *

* 48 (48 points) * 1024 (1024 points) *

* 64 (64 points)
If the number of I/O points is not designated for a slot, the one of the
actually installed module is used.
*: Setting is enabled for the Q00/Q01CPU only.
(Since the number of I/O points of the QO0JCPU is 256, you cannot set
512/1024 points.)

Start XY (Used with Basic model QCPU)

1) When the I/O number of each slot is changed, you should designate
the head I/0O number according to the change.
If Start XY is not designated for a slot, the I/O number continuing from
the last number of the currently designated slot is assigned.

2) Avoid the I/0 number designation of each slot from overlapping the 1/0
numbers assigned by Basic model QCPU.
An error (SP. UNIT LAY ERR.) occurs when the 1/0O numbers overlap.

(2) Slot status after I/0O assignment
When the 1/O number is assigned to a slot, the assigned 1/0 number takes
precedence regardless of the actual installation of a module.

(@)

(b)

(©

If the designated number of I/O points is smaller than that of the actually
installed input/output module, some I/O points of the installed module are
not used.

For example, if a slot where a 32-point input module is installed is
designated for a 16-point input module, the latter 16 points of the 32-point
input module are disabled.

If the designated number of /O points is larger than that of the actually
installed input/output module, the points exceeding the points of the actually
installed module are set as dummies.

Be sure to set the same module type for the installed module and the 1/1O
assignment.

If the module type of the I/0 assignment is different from that of the actually
installed module, a malfunction may result.

For the intelligent function module, make sure that the numbers of I/O
points are the same.
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Actually installed module 1/0 assignment Result
Input module Output/Empty Empty
Output module Input/Empty Empty
Input module/output module Intelligent Error (SP. UNIT LAY ERR.)
Empt Empt
Intelligent function module By —
Input/output Error (SP. UNIT LAY ERR.)
VVacant slot Intelligent No error occurs.

"SP. UNIT LAY ERR." occurs if the number of points set is less than the
number of points of the installed intelligent function module.

Be sure to assign the I/O numbers so that the last I/O number is within the
range of FFH/3FFH or less. An error (SP. UNIT LAY ERR.) occurs when the
last 1/0 number exceeds FFH/3FFH. (System monitor of GX Developer
shows "* 3% *" as an I/O address.)
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5.7 Examples of /0 Number Assignment
This section shows the examples of the I/0O number assignment using GX Developer.

(1) When changing the number of points of an empty slot from 16 to 32
points:
Reserve 32 points to the slot position currently empty (slot No. 3) so that the
input/output numbers do not change when a 32-point input module is installed in
the future. (The empty slot for slot No. 12 is not changed from 16 points.) *1

(@ System configuration and I/O number assignment before the 1/0
assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
@ o) @ @ @ > | @ [ [ @
S o S S S °a =] =] =] S
=] Q ° ° ° £ O O e) e]
o o =] o o o o o]
g = £ £ £ w £ £ £ £
2= Ol 5 5 = 5 5 5 5
Q (o (o Qo o o o o
2 £ £ £ 5 5 5 5
@ O O O O
—-E| % 32 32 32 16 32 32 32 | 32
o points|points|points|points|points| pointg pointspoints|
X00 X20 X40 60 Y70 Y90 YBO YDO
X1F X3F X5F 6F Y8F YAF YCF YEF
Q68B
8 9 10 11 12 13 14 15
o o o o ol > | 2 L%} o
3 |=3|=3|=3|=2| B3| 2|3
c c c [
€ |g|g8|gE|gE| 0 | 2| E| &
2 |25|25|85|26 21232
[:x:] 1 IN_ouT s | § = § = E = E 3 3 3
o] 21 3| 3| 2| 2 clo o
% by “;’ 32 32 32 32 16 32 32 32
% & |points|points|points| points|points|points|points|points
FO 110 130 150 170 Y180 Y1AO0 Y1CO
10F 12F 14F 16F 17F Y19F Y1BF Y1DF
REMARK

*1: This is the case where the number of points for an empty slot is set to 16 with
PLC system setting of PLC Parameter.

*2: Since the number of 1/0O points of the QO0JCPU is 256, use it within the range
XIYO to X/YFF.
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(b) /O assignment with GX Developer
Designate slot No. 3 to "32 points” on the 1/O assignment screen of GX

Developer.
Qn[H) Parameter
PLL name ] PLC spstem | PLC fle | FLC R&s | Device ] Program ] Boot file ]
SFC 140 azzsignment ]Senal

140 Assighment(*]

' = F'LCSInt PLCTUDE — Model name Paints — Stait ; M
Select 32 points. e = . .
(When the type is not selected, 2 ;ﬁg ~ > Detailed setting|
: 3 By - -
the type of the installed module iloei = S Err— ‘
will be selected.) = [404) S =
& _|505) > =
7 |68 - > -

If the start % and ' are not input, the PLC assigns them automatically.
It iz not pozzible to check correctly, when there iz a slot of the unsetting on the way

Standard setting(*]

-
Base model name | Power model name| Estemsion cable | Paints — [ Base mode
Wi i Auto
-
. " Detail
Increasel =
Increased = o
Increased = iwation
Increased =

hd 12 fixation

[¥]zettings should be set as same when ‘ Fiead PLC data |
uzing multiple PLC.

AcknowledgeWassignment| | Defau|t| Check. | End | Cancel ‘

(c) 1/0 number assignment after the 1/0 assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
) =) Q Q Q 2 @ Q @ Q@
25|13 3| 3|8|3|3|3|3
3 Q ] ] ] uEJ ] o ] o
IS =4 £ £ £ £ £ £ £
> o4 =] = 5 5 5 5 5
Qo (=8 (=8 (=8 o o o o
=X £ £ £ 5 5 5 5
3 6| 6| 6| o
—-H o 32 | 32|32 (32|32 | 3|32 32
g points|points|points|points|points|pointsipoints|points|
X00 X20 X40 60 Y80 YAO YCO YEO
X1F X3F X5F 7F Y9F YBF YDF YFF
Q68B
8 9 10 11 12 13 14 15
o £ 2 2 Q 2 o o o
3 |=3|e3|23|23| 2| 3| 3|3
2 |B2|B2|BE|B2| 5| 2| 8¢
oo wor| 3 |TE|Te| "2 313|353
[0 = 2 2 2 2
2] —HD $ |32 |32|32|32)|16|32|32|32
% O |points|points|points|points|points|points|points|points

100 120 140 160 180 Y190 Y1BO Y1DO

11F 13F 15F 17F 18F YI1AF Y1CF Y1EF
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(2) Changing the I/O number of slots
Change the 1/0 number of a currently vacant slot (slot No. 3) to X200 through
X21F so that the I/O numbers of slot No. 4 and later slots do not change when a
32-point input module is installed to the currently vacant slot (slot No. 3). %1

(@ System configuration and I/O number assignment before the 1/0
assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
) ) Q Q Q Pl Q Q Q@ Q
S o =} =) =} Q. =] S o] S
S| 6|8|%8|8|E|B8|8|¢8)EB
IS 8 1S £ £ £ £ £ £
> (04 =] = 5 5 5 5 =]
Qo o (=8 o o o o o
= £ £ £ 5 5 5 5
n O O O O
—-E| g 32 | 32|32 |16 | 32 (3| 32| 32
g points|points|points|points{points|points|points|points
X00 X20 X40 60 Y70 Y90 YBO YDO
X1F X3F X5F 6F Y8F YAF YCF YEF
Q68B
8 9 10 11 12 13 14 15
Q 2 2 @ @ 2 Q Q Q
3 |=3|23|23|23| 2|3 |3 |3
E|B2|BE|BE|BE| v B | E |2
2 |25|25|25|¢e6 2|32
= 1 IN OUT]| 3 Eg Eg Eg Eg 3 3 3
5o 21 & 2| 2| 2 e
B — $ | 32|32|32|32]|16|32]|32|32
% O |points|pointgpoints| pointgpoints|points|points|paints|
FO 110 130 150 170 YlSSO YlSAO YlSCO
10F 12F 14F 16F 17F Y19F Y1BF Y1DF
REMARK

*1: Since the number of I/O points of the QO0JCPU is 256, use it within the range
XIYO to X/YFF.
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(b) /O assignment with GX Developer
Designate the head 1/0 number of slot No. 3 to "200" and that of slot No. 4
to "70" on the I/O assignment screen of GX Developer.

On[H) Parameter
PLCrame  |PLCspstem  |PLCAie  |PLCRAS  |Device  |Program  |Bootfle |
SFC 1#0 azzignment S erial
140 Asgsignment(]
- F'LCSIDt pLCTUDE — Model name Paints - Start ; Switch selting
"200" is designated as the L -
head I/O number. 2 |1=1) - - Detailed selling|
3 er2) = =
4 &3] v ~ [ nz0n
"70" is designated as the head Tt > 0070
I/O number. E 150-9) hd =]l |
7 _|58) - ~| -

(When the head 1/0O number
is not designated, the 1/0
number following the 3rd slot
will be assigned.)

If the start < and ¥’ are not input, the PLC assigns them automatically.
It iz not pozzible to check comrectly, when there is a ot of the unzetting on the way.

Standard getting[®]

Baze mode
" Auto
" Detail

8 fixation
1 12 fivation

[*]zettings should be set as same when | Fead PLC data |
uzing multiple PLC

-
Base model name | Power model name|  Extersion cable | Points =

Main
Increassl
Increase?
Increase3
Increased

4|4 [4[4]4

AcknowledgeWasswgnment| ‘ Defau\t| Check | End | Cancel |

(c) 1/0 number assignment after the I/O assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
) =) o o o @ o o o o
= o > > =} =} p=} p=} p=} >
glc|B8|8|8|8|8|8|%8]E
IS 8 € € 1S 1S 1S 1S 1S €
> (04 5 5 5 5 5 5 5 5
o 2 2 2 =3 =g = = =
=3 = = = £ =] =] =] S
] o o o (o]
—-H o 32 | 32| 32 | 32| 32|32 |32 |32
g points| points{points|points|points|points|points|points|
X00 X20 X40 X200 Y70 Y90 YBO YDO
X1F X3F X5F X21F Y8F YAF YCF YEF
Q68B
8 9 10 11 12 13 14 15
Q Q@ Q@ @ o > Q@ Q @
2 |=3|=3|22|23| 2|3 | 3|3
c c c [
g |52|%E|%2|ge|w || | 8
2 |25|25|25|2s 21212
X 1 nosl § |E8|EB|E8 |58 5| 5| 5
00| ? g S = = o o | o
[o o — — — — —
% _H U g 32 32 32 32 | 16 32 32 32
% g points|points|points|points{points|points|points|points

FO 110 130 150 170 Y180 Y1AO Y1CO

10F 12F 14F 16F 17F Y19F Y1BF Y1DF

5.8 Checking the 1/0O Numbers

System monitor of GX Developer allows the check of the installed modules of Basic
model QCPU and their I/O numbers. (For system monitor, refer to Section 7.18.)

5-19 5-19
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6 FILES HANDLED BY BASIC MODEL QCPU

(1) Data handled by Basic model QCPU
The Basic model QCPU stores such data as parameter, program and device
comments into program memory.
When ROM operation is performed, the parameter and program in the program
memory are written to standard ROM.

(2) Write of parameter and program using GX Developer
Such data as parameter, program and comment are written to the program
memory of the Basic model QCPU by GX Developer (online write to PLC).
For online write to PLC, specify the type (e.g. parameter, program, comment) of
the data to be written to the Basic model QCPU.
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6.1 About the Basic model QCPU's Memory

(1)

()

User Memory

A user memory can be created within the memory of the Basic model QCPU with
GX Developer/sequence program.

There are the following user memories.

* Program memory

+ Standard ROM

The Q00/Q01CPU has built-in standard RAM.

(& Program memory
This memory stores program used by the Basic model QCPU to actually
perform arithmetic operation.
Program stored in the standard ROM is booted (read) into the program
memory for arithmetic operation. (Boot operation)
A batch of parameter and program stored in the program memory can be
copied to the standard ROM.

(b) Standard ROM
Parameter and program are stored in the standard ROM. These data are
used for ROM operation of the Basic model QCPU.

(c) Standard RAM
This memory stores file register data.
The file registers of the standard RAM allow fast access like the data
registers.

Types of Data Stored in the Basic model QCPU Memory
The table below shows the type of data stored in a program memory, standard
RAM, and standard ROM.

QO00JCPU Built-In Q00/Q01CPU Built-In
Data Name Program Standard Program Standard Standard File name
Memory ROM Memory RAM ROM

Parameter © O © X O PARAM.QPA
Intelligent function module o o o « o IPARAM.OPA
parameter
Program © O*1 © X O *1 MAIN.QPG
File register X X X O *3 X MAIN.QDR
Device comment O *2 O*2 O =2 X O *2 MAIN.QCD

© : Needed, O : Stored, X : Not stored

REMARK

*1: To execute a program actually, booting must be specified for the program

memory using the PLC parameter.

*2: Data can be written with GX Developer. Device comments cannot be used in an

instruction of a sequence program.

*3: Standard RAM hold a single file at a maximum of 32 k points.



6 FILES HANDLED BY BASIC MODEL QCPU

MELSEC-Q

(3) Drive Number
(@ The Basic model QCPU uses drive numbers to control program memory,
standard RAM and standard ROM. The GX Developer specifies a selected
memory (program memory, standard RAM or standard ROM) to execute
the read/write of parameter and program from and to the Basic model

QCPU. There is no need to specify the drive number when using the GX
Developer.

(b) The table below shows the drive numbers used to specify a selected
memory (program memory, standard RAM or standard ROM) when using a
sequence program. The drive number must be used to specify a selected
memory when the read/write is made through access from a serial
communication module.

Memory Drive Number
Program memory 0
QCPU built-in Standard RAM 3
Standard ROM 4

(4) Memory Capacity and Formatting
The table below shows the size of a memory of the Basic model QCPU and

whether to format a memory.

Q00JCPU Q00CPU | Q01CPU Whether to Format
Standard RAM .
None 64 Not required. *

(kbyte)
Program memory .

58 94 94 Not required. 3¢
(kbyte)
Standard ROM .

58 94 94 Not required.
(kbyte)

*: Before using the Basic model QCPU, always format the memory using GX Developer.

(However, if the memory is in an initial status or has been unformatted due to battery (Q6BAT) exhaustion,

the Basic model QCPU formats automatically at power-on or reset of the PLC.
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(1) What is the Program Memory?

(&) The program memory is an internal RAM that stores program executed by
the Basic model QCPU.

(b) The data storage in the program memory is backed up by Basic model
QCPU's built-in battery (Q6BAT).

(c) Before using the Basic model QCPU, always format the memory using GX
Developer.*1
(However, if the memory is in an initial status or has been unformatted due
to battery (Q6BAT) exhaustion, the Basic model QCPU does formatting
automatically at power-on or reset of the PLC.
For details regarding the formatting procedure by the GX Developer, refer
to GX Developer manuals.

Table 6.1 Memory capacity after formatting *1

Model Name Memory Max. Number of Program Stored
Q00JCPU 58 kbyte
QO00CPU 94 kbyte
Q01CPU 94 kbyte

POINT

Program is stored in the program memory in 4 bytes units.

(2) Data Storage

Data on parameter and program can be stored in the program memory. For the
types of data stored in the program memory, see Section 6.1.

REMARK

*k1: The program memory is formatted by GX Developer when the user setting area

in the system area is assigned. (0-3k steps can be set to the user setting area
of the system area in 1k step increments.)

The user setting area (data) in the system area is used for registering monitor
data from GX Developer connected to serial communication module.

The allocation of space for the user setting area will make it much easier to
perform monitoring with GX Developer connected to the serial communications
module.

Although the designation of a user setting area speeds up monitoring from GX
Developer connected to serial communication module, it also reduces the
amount of space available for user files.
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6.3 Standard ROM

(1) What is the standard ROM?
(&) The standard ROM is used for the ROM operation of the Basic model
QCPU.

(b) Program stored in the standard ROM and booted (read) to the program
memory after the setting is made in the Boot File sheet of the PLC
Parameter dialog box.

(c) Write to the standard ROM is performed by "Write the program memory to
ROM" in online write to PLC (flash ROM) of GX Developer. (Refer to
Section 6.4.1)

POINTS

Writing program memory to ROM copies the program memory data to the standard
ROM as-is.

(2) Data Storage
A standard ROM stores data such as parameter and program.
See Section 6.1 for the data to store in the standard ROM.

(3) Setting of ROM operation
When performing ROM operation, select "boot operation from standard ROM" in
the boot file setting of PLC parameter.
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6.4 Executing Standard ROM Program (Boot Run) and Writing Program Memory to ROM

6.4.1 Executing Standard ROM Program

(1) Executing Basic model QCPU program

()

(@)

(b)

The Basic model QCPU processes program which is stored in the program
memory.

The Basic model QCPU does not perform operation of program stored in
the standard ROM.

The program stored in the standard ROM is booted (read) to the program
memory to perform arithmetic operation.

Preparation for Boot Run
Perform the following steps in preparation for boot run:

(@)

(b)

Create a program using GX Developer.
Create a program used for the boot run.

Select a boot file using GX Developer.
Select "Do boot from standard ROM" in the boot file setting of PLC
parameter.

Qn[H) Parameter

SFC } 140 assignment } Seral
PLC name ] PLEC system ] PLE file: ] FLC RA&S } Device ] Program

[ Do boot from standard ROM.

AcknowledgeWassignment| | Defau|t| | End | Cancel ‘

(c) Write of parameter, program and like to standard ROM using GX Developer

1) Using online "write to PLC" of GX Developer, write parameter and
program to the program memory.

2) Transfer the parameter and program written in the program memory to
the standard ROM.
Refer to Section 6.4.2 for write of parameter, program and the like to
the standard ROM using GX Developer.
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Execute a program.

Resetting the Basic model QCPU with the RUN/STOP/RESET switch starts
boot from the standard ROM.

Refer to the following manuals for the reset operation of the Basic model
QCPU.

* QCPU (Q Mode) User's Manual (Hardware)
* Basic Model QCPU (Q Mode) User's Manual (Hardware Design,
Maintenance and Inspection)

(3) Precautions for Executing Program in the Standard ROM

(@)

(b)

(©

When performing boot run, store parameter (PLC parameter) and program
into the standard ROM.

If program is written in the program memory during the RUN status while a
boot run is performed by using a standard ROM, any change made will not
be reflected in program stored in the standard ROM.

If the PLC is powered ON/reset after writing sequence program to the
program memory, the contents of the program memory may change.
This can be caused when the boot run has been set.

1) Format the program memory.

2) Write the parameter and sequence program to the program memory.
3) Transfer the parameter written in the program memory to the ROM.
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6.4.2 Write the program memory to ROM

To perform write to the standard ROM with GX Developer, perform "Write the program
memory to ROM" in online Write to PLC (Flash ROM) of GX Developer.
Files cannot be written to the standard ROM by online "Write to PLC" of GX Developer.

(1) Write the program memory to ROM
(&) The "Write the program memory to ROM" function allows a batch of files
stored in a program memory to be written in a standard ROM.
Refer to Section 12.1 for the procedure of writing the program memory to
ROM.
This function writes the debugged program stored in the program memory
to ROM.

(b) When the "Write a memory to ROM" function is executed, all files stored in
the standard ROM are erased before a batch of files stored in a program
memory are written. No files can be added to the standard ROM.

(¢) The memory capacity of a standard ROM is the same as that of a program
memory. A memory of a larger size than the memory capacity of a program
memory cannot be used.

(d) For write of the program memory to ROM by GX Developer, check is made
in 180 seconds when the time check period of GX Developer is 180
seconds or shorter. To execute the "Write the program memory to ROM"
function via the CC-Link network by operating from a GX Developer at a
local station, set the length of CC-Link's CPU monitoring time (SWOA) to
180 seconds or longer.



6 FILES HANDLED BY BASIC MODEL QCPU

MELSEC-Q

6.5 About the Standard RAM

(1) What is the standard RAM?
(&) The standard RAM is used when using file registers.

(b) The standard RAM data are backed up by the battery (Q6BAT) fitted to the
CPU module.
Even if ROM operation is to be performed with a program written to the
standard ROM, the battery is needed when the standard RAM is used by
the file registers.

(c) Be sure to format the program memory by GX Developer before using
Basic model QCPU. (However, Basic model QCPU automatically formats at
the time of PLC power off or reset, if it is in the initial state, or the battey
runs out to cause unstable memory.)

Refer to the GX Developer manual, for formatting by GX Developer.

(d) Data can be written onto the standard RAM by using the online function:
"Write to PLC."

(2) Stored Data

A standard RAM holds one file: file register file. Any other files cannot be written
onto a standard RAM.
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6.6 Program File Configuration

(1) Program File Configuration
(&) Program files consist of a file header and an execution program.

File header 34 steps
(by default)

Areas are reserved

in units of 4 bytes
Execution program

%

(b) As shown below, the size of a program stored in the Basic model QCPU
includes all the above components.
1) File header: The file name, file size, and file creation data, etc., are
stored in this area.
The file header size is 34 to 35 steps (136 to 140 bytes).
(Default:34steps)

2) Execution program: The created program is stored in this area.
1 step is 4 bytes.

(2) The size of the program displayed by GX Developer
During programming at the GX Developer, the program size (the total of the file
header size and the number of created program steps) is displayed as the
number of steps as shown below.
During programming, the size of the program created is displayed.

"Number of steps used" display

;}:MELSDFT senes GX Developer [Unset project] - [LD(Edit mode] MAIN 35 Stepl

| Project Edit Find/Replace Convert View Orline Diagnostics Tools Window  Help
D|=E| & s|=lelu| olelal || alel 5@
|F'mgram ﬂ | ﬂ @I"‘&
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6.7 GX Developer File Operation and File Handling Precautions
6.7.1 File operation

Using the "online" function of the GX Developer, the file operations shown in Table 6.5
below are possible with regard to files stored in the program memory and standard
ROM.

However the available file operations will vary according to the presence or absence of
a password (registered by GX Developer) and the Basic model QCPU RUN/STOP

status.
Table 6.5 File Operations from GX Developer
Operation
File Operation Enabled/Disabled Operation Description
A B C
Read from PLC O O |Files are read from target memory.
Write to PLC A A X |Files are written to the program memory.
Verify the target memory and the GX Developer's
Verify with PLC Al oa | o |Veivthetarg Y P
file.
Write the program A A « Write a batch of files from the program memaory
memory to ROM to the standard ROM.
Delete PLC data A A X |Afile stored in memory is deleted.
Format PLC memory O O X [Memory formatting is executed.
Memory files which ate no longer contiguous are
Arrange PLC memory | O O X y. 9 . 9
re-organized to make them contiguous.
Write during RUN in A A o Write changes made in the ladder mode into the
the ladder mode program memory.

O : Execution enabled, A\ : Execution enabled on password match, X : Execution disabled

REMARK

1) The codes used at the "operation enabled/disabled" item in the above table are
explained below.

Table 6.6 Operation enabled/disabled

Code Description
A When "write prohibit" password is registered in a file
B When "read/write prohibit" password is registered in a file
C When Basic model QCPU RUN status is in effect
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6.7.2 File handling precautions

(1) Power OFF (or reset) during program operation

(&) If power is switched off during any file operation that will not cause a file
shift, the memory data will be indefinite.

(b) When the battery (Q6BAT) is used for backup on the Basic model QCPU,
switching power off during any of the following operations that will cause a

file shift will make the program memory data indefinite.
* File size change

* Arrange PLC memory
» New file creation

(2) Simultaneous access of the same file from multiple GX Developers
The Basic model QCPU allows access to a single file from a single GX
Developer only.

To make access from multiple GX Developers to the same file, start the

processing of next GX Developer after completion of the processing of current
GX Developer
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6.7.3 File size
The file size differs with the types of files used. When a program memory, standard
RAM and standard ROM are used, calculate the size of a file with reference to the
table 6.7 shown below.
Space for file storage is available as shown below:
» Program memory, standard ROM: 4 bytes
Table 6.7 List of File Size
Function Estimated File Size (in byte)

Drive header

64

Parameter

Default: 522 (increased by the parameter setting)
For Reference:
Boot setting to 70 + (18 X (Number of files) )
With the MELSECNET/H setting to maximum 4096 / unit increased
With Ethernet setting to maximum 922 / unit increased
With CC-Link setting to maximum 251 / units increased

Seguence program

136 + (4 X (Number of steps) )

Device comment

74 + (Total of comment data size of each device)
« Comment data size of a device = 10 + 10250 X a+40 X b
« a: quotient of (Number of device points) / 256
« b: remainder of (Number of device points) / 256

File register 2 X (Number of file register points)
An example for calculating the amount of memory capacity required when writing the
parameter and sequence program in the program memory is shown below.
(1) Writing file
File name Program capacity *
parameter —
seguence program 5000 steps (20000 bytes)
* Represents the program capacity displayed with the GX Developer (total number of
file headers and created program steps.) (See Section 6.8.)
(2) Writing conditions
(&) Parameter: Default setting (522 bytes)
(3) File memory capacity calculations
File name File capacity Memory capacity *
Parameter 522 bytes 522 bytes
Sequence )
Sequence program capacity 20,000 bytes (20,000 bytes
program
File memory capacity total 20,522 bytes
* A program memory capacity in units of 4 bytes (1 step) is secured.
6-13 6-13
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Function of Basic model QCPU module is as follows:

7.1 Function List

Functions of Basic model QCPU are listed below:

MELSEC-Q

module.

Item Description Reference
Constant scan Function to make the scan time constant. Section 7.2
Latch function Function to maintain the device data when performing the reset operation during power off. Section 7.3
) . [This function selects the output (Y) status (re-output of status before STOP/output of status after
Selection of output status at switching ) ) ) ) ) .
from STOP to RUN execution of operation) when the Basic model QCPU is switched from the STOP status to the RUN Section 7.4
status.
Clock function Function to execute the Basic model QCPU internal clock. Section 7.5
Remote operation Function to operate the Basic model QCPU from a remote place. Section 7.6
Remote RUN/STOP Function to stop and start operating the Basic model QCPU. Section 7.6.1
Remote PAUSE Function to temporarily stop the Basic model QCPU. Section 7.6.2
Remote RESET Function to reset the Basic model QCPU. Section 7.6.3
Remote latch clear Function to clear the Basic model QCPU latch data. Section 7.6.4
Selection of input response time of Q |This function selects the response time of the Q series-compatible input module from among 1ms, Section 7.7.1
Series-compatible input module 5ms, 10ms, 20ms and 70ms. (Default: 10ms)
Ze;;:;is;::ﬁ:;gisgﬁzggz (i)r:put This function changes the response time of the Q series-compatible high-speed input module to Section 7.7.2
any of 0.1ms, 0.2ms, 0.4ms, 0.6ms and 1ms. (Default: 0.2ms)
module
Selection of input response time of This function changes the response time of the Q series-compatible interrupt module to any of Section 7.7.3
Q Series-compatible interrupt module [0.1ms, 0.2ms, 0.4ms, 0.6ms and 1ms. (Default: 0.2ms)
Setting of Q Series compatible This function makes various settings of an intelligent function module. Section 7.8
intelligent function module switches  |(Refer to the corresponding intelligent function module for settings.)
Write during RUN This function writes program when the Basic model QCPU is in the RUN status. Section 7.10
Watchdog timer This function monitors operational delays caused by Basic model QCPU's hardware and program Section 7.14
errors.
Self-Diagnosis function This function enables the Basic model QCPU to check for failures. Section 7.15
Failure history This function stores a failure history of diagnosis results in the memory. Section 7.16
This function prevents the program from being altered by the GX Developer communication )
System protect Section 7.17

Password registration

This function provides read/write protection for files stored in the Basic model QCPU against
access from the GX Developer.

Section 7.17.1

System display This function connects to the GX Developer and monitors system configuration. Section 7.18
’ This function enables the front-mounted LEDs to indicate the operating conditions of the Basic )
LED display s 9 Section 7.19
model QCPU.
. L ) This function makes communication in the MC protocol with the RS-232 interface of the QO0CPU/ )
Serial communication function . . . h Section 7.17
QO1CPU connected with a personal computer, display device or like by an RS-232 cable.
7-1 7-1
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7.2 Constant Scan

(1) What is Constant Scan?

The scan time differs because the processing time differs depending on whether

MELSEC-Q

the instruction, which is used in the sequence program, is executed or not.
Constant scan is a function to execute the sequence program repeatedly while

maintaining the scan time at a co

nstant time.

The 1/O refresh is executed before the sequence program is executed. So the
I/O refresh stays constant even when the execution time of the sequence

program varies.

Scan time when constant scan is not used

END 0 ¥ ENDf 0

Sequence program
END processing

END O END O
— — — —
| | — | |
| 5ms | 6ms | 5ms |
| L \ |
Scan time when constant scan setting is set to 7 ms
Sequence program
END processing
END 0 END 0 END 0 END
= =+--4 =+-1 =t
H(_/
Wait time —”
5ms \ 2ms 6ms 1ms| 5ms 2ms
\ [
7ms 7ms 7ms

Fig. 7.1 Constant scan operation
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(2) Setting the constant scan time

(&) The constant scan time setting is performed with the parameter mode PLC
RAS.
The constant scan setting range is 1 ms to 2000 ms.
A setting can be made in modules of 1 ms.
* When executing constant scan, set the constant scan time.
* When not executing a constant scan, leave the constant scan time blank.

[Example] When the constant scan is set to 10 ms.

@n[H) Parameter [ %]
I 1 [P e | Progam | sc | I
WDT [atchdog timer] setup Enor check
WOT Setting 200 (1 0ms-~2000m2) ¥ Carmy out hattery check
Iritial ¥ Camy out fuse blown check
exsculion ms [10ms-2000ms) W Cany out 140 unit comparison
Low speed 1 Orns--2000 Constant scanin
exscution il e g
10 ms  [05ms-2000ms]
Operating mode when there iz an emrar.
Caomputation emar Stop hd Lows speed program execution time
Expanded command erar |Stnp ﬂ | ms  [Trs-2000ms]
Fuse blown Stop -
140 urit comparison eror Stop - Breakdown history
Inteligent module program m & Recordin PLC Rt
execution efor P " Record in the following histon file
Memory card access emrar Stop - Canesorting ’—_|
temary card operation enor | Stop =2 me?_rw ’7
ile name
Esternal power supply OFF [ Stop ~ .
History no. Itern [16--100)
Acknowledge =Y azzighment | Drefault ‘ Check | End setup | Cancel |
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(b) Set the set time of the constant scan larger than the maximum scan time of
the sequence program. Also, set the constant scan set time less than the
WDT set time.

(WDT Set Time) > (Constant Scan Set Time) > (Sequence Program maximum Scan Time)

If the sequence program scan time is larger than the constant scan set value,
the Basic model QCPU detects PRG.TIME OVER (an error code: 5010), the
sequence program is executed with the scan time by ignoring the constant
scan.

Constant
scan

Sequence
program

Constant scan setting

]
0 1 2 3 4 12 3 4 5 1 2 3 4 1 2 3 4ms
0 END O END 0 END O END 0
| =1 = | :
3.5ms | 0.5ms 3.5ms | 3.4ms | 0.6ms
1 1 1
4ms 5.3ms 3.7ms 0.2ms 4ms

Scan where the constant scan is not normal

Fig. 7.2 Operation when the Scan Time is More than the Constant Scan

If the value is larger than the WDT set time, the Basic model QCPU detects a
WDT error and stops the program execution.

7-3
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(c) Sequence program processing is suspended during the waiting time from
END processing execution in a sequence program until the start of the next
scan.

However, if an interrupt factor occurs after END processing execution, the
corresponding interrupt program is run.

(d) Constant scan accuracy

The following explains the accuracy when the constant scan time has been

set.

1) Referto Chapter 11 for errors produced when the constant scan time
has been set and the interrupt program is not executed.

2) The interrupt program is also executed during the constant scan
waiting time.
Interruption is disabled during interrupt program execution. Therefore,
if the constant scan time is reached during interrupt program
execution, the constant scan cannot be finished unless the interrupt
program ends.
When the interrupt program is used, the constant scan time may delay
by the interrupt program execution time.

REMARK

Refer to “QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)”
for the command processing time.
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7.3 Latch Functions
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(1) What is Latch Functions?

(@)

(b)

(©)

The values of each Basic model QCPU device are set back to the default
(bit device: OFF and word device: 0) when;

» The PLC power is turned on.

* The reset operation is performed.

* There is a momentary power failure for more than the permissible amount
of time.

Latch is a function to maintain the device details when the above conditions
occur.

The availability of latches does not affect the operation performed by a
program.

Latch can be used to maintain the production count, defective count,
address and other data to continue control if the PLC is powered OFF, reset
operation is performed, or an instantaneous power failure occurs for longer
than the permissible time during management of the above data for
continuous control.

The following devices can use the latch function:
(The default latch range is only the latch relay.)

1) Latch relay(L)

2) Link relay(B)

3) Annunciator(F)

4) Edge relay(V)

5) Timer(T)

6) Retentive timer(ST)
7) Counter(C)

8) Data register(D)

9) Link register(W)

(2) Latch Range Setting
The latch range setting is performed with the PLC parameter mode device
setting.
Latch range setting can be made in two ranges: latch clear (remote latch clear
operation) valid range and invalid range.
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(3) Clearing the Latch Range Device Data
The following table indicates the device status when latch clear is performed.

Latch Setting Made or Not Cleared or Maintained by Latch Clear
Device without latch range specified Cleared
Latch (1) setting (device set to "The clear is possible
. Cleared
with latch clear.")
Latch (2) setting (device set to "The clear is impossible o
Maintained

with latch clear.")

POINT

File registers (R) cannot be cleared with latch clear.
(See Section 10.7 for clearing file registers.)

(4) Precautions
The device details of the latch range are maintained with the battery (Q6BAT)
attached to the Basic model QCPU.

(&) The battery is needed to latch devices if sequence program are stored onto
the standard ROM to perform ROM operation.

(b) Note that if the battery connector is unplugged from the Basic model QCPU
connector during PLC power-off, the device contents in the latch range are
not maintained and will be indefinite values.
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7.4 Setting the Output (Y) Status when Changing from STOP Status to RUN Status

(1) Output (Y) Status when changing from STOP Status to RUN Status
When changing from RUN status to STOP status, the RUN status output (Y) is
stored in the sequence and all the outputs () are turned OFF.

The state after transition from STOP to RUN can be selected from the following
two options with the Basic model QCPU.

* The output state prior to STOP is output.
* The output is cleared.

(Default: After transition from STOP to RUN, the output (Y) state prior to STOP
is output then the program is executed.)

(&) Previous State

After the output (V) status before the STOP status is output, the sequence
program calculations are performed.

(b) Recalculate (Outputis 1 Scan later)

Clears all output (Y) and outputs the output (Y) after executing the
sequence program calculations.

STOP status to RUN status

NO (Output after calculation execution)

Replay output?

YES (Replay output)

Output the output (Y) status ¥

right before changing to Clear the output (Y) status. I

STOP status.

A

Execute the sequence
program calculations

Fig. 7.3 Processing when Change from STOP Status to RUN Status
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(2) Setting the Output (Y) Status when Changing from STOP Status to
RUN Status
The output (Y) status before the STOP status when switching from STOP status
to Run status can be set in the PLC System sheet of the PLC Parameter dialog

box.
On[H) Parameter
Timer limit zetup
Low  [100 . Camman painker P After  [0-4095)
] ms [Trmz--1000msz)
High {100 0.1ms--100
speed s (0.1ns ms) Number of empty slots {15 | Paints
RUN-PAUSE contacts Spetem internipt settings
Output mode Set[ing LN PSR Intermupt counter start No. [0--768]
PAIISE ¥ [%0-+1FFF) 128 fixed
at StOp to RUN scan interval 1000 ms (05ms-1000ms)
Fiemote reset 129 fived
™ llow scan interval 400 me (05me-1000ms)
130 fixed
\Dutput mads & STOP ta RUN e ] 200 ;s [05ms-1000ms)
% Previous state 0 e
" Recalculate (output iz 1 scan later] || scan interval 100 me (05ms-1000ms]
Floating paint arthmetic processing Intermipt program £ Fised scan program setting

Perform internal arithmetic operations
in double precision

Intelligent functional module setting Unit synchronization

. . W Synchionize inteligent module’s pulse up
Intermupt pointer settings

Compatibility with &-PLC
W se special relay / special register from S /501000

M ™ High speed execution

Acknowledge Y azsignment Drefault | Check | Endselup| Cancel |

(3) Precaution
If an output () is forcefully turned ON with the Basic model QCPU in the STOP
status, it will not remain in the ON status even if the STOP status is switched to
the RUN status.
The output status is effected as set in the PLC System setting of the output mode
at STOP to RUN.
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7.5 Clock Function

(1) What is Clock Function?
(@) The Basic model QCPU has a clock function in the CPU module.

Because the time data from the clock function can be read by the sequence
program, the time data can be used for time maintenance.
Also, the time data is used for time maintenance for the Basic model QCPU
system functions such as those for failure history.
The clock operations for the clock function are maintained even when the
PLC power is off or when there is a momentary power failure for more than
the permitted time, using the battery (Q6BAT).

(b) Clock Data
The time data is the year, month, day, hour, minute, second, and day of the
week data used for the Basic model QCPU clock element. There are the

following:
Data Name Contents
Year Four digits in AD (Countable from 1980 to 2079)
Month 1to012
Day 1 to 31(Automatic leap year calculation)
Hour 0 to 23 (24 hours)
Minute 0to 59
Second 0to 59
0 Sunday
1 Monday
2 Tuesday
Day of the week 3 Wednesday
4 Thursday
5 Friday
6 Saturday

(2) Writing to and Reading from the Time Data Clock Element
(@ The following two methods can be used to write to the time data clock
element.
1) Method to write from GX Developer
The time data is written in the clock element by displaying "Online" —
"Set time" window.

Set ime
Connection target information
Connection [COMT < [P i
Target FLC l— Station no.: IW PLC type: lumi
Clock setup Specify execution target
Y% MM DD Hr Min Sec. Day Currently specified station ~ ’_

el i el
=

Setup | Cloze |
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2) Method to Write from the Program
The time data is written in the clock element by using the clock
instruction (DATEWR).

A program example to write the time data using the time data write
instruction (DATEWR).
Write request

0 _|x|0—4| MOVP | k2001 DO H vear 2001
——{mowe| k8 | b1 H Mmonts
——{ MovwP | K10 | D2 H pay10
——movp | ki1 [ D3 H Hour1r
——{ movp | k35 | D4 H wMinutess
——{ movp | k24 | D5 H second24
——{ Mowp [ k4 | D6 H DpayThursday: 4
| DATEWR | bo H

Refer to "QCPU (Q mode)/QnACPU Programming Manual (Common
Instructions)" for details of the DATEWR instruction.

(b) Reading Time Data
When reading the time data to the data register, use the time data read
instruction (DATERD) from the program.
The figure below shows an example of a program used to read the clock
data with the DATERD instruction and then store it in D10 to D16.
Read request

L I: DATERD D10 The time data is read
in D10 to D16.*

Refer to the "QCPU (Q mode)/QnACPU Programming Manual (Common
instructions) for the details of the DATERD instruction.

REMARK

1) Writing to and Reading from Time Data can be executed by special relays
(SM210 to SM213) and special registers (SD210 to SD213).
See Appendix 1 for details on special relay. See Appendix 2 for details on special

registers.

2) *: The figure below shows the clock data stored in D10 to D16.
D10 1999 4 digits in AD
D11 8 Month
D12 10 Date
D13 11 Hour Refer to Section 7.5.1(1).
D14 35 Minute
D15 24 Second
D16 4 Day of the week
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(3) Precautions
(@ The clock data is not set before shipment.
The clock data is used by the Basic model QCPU system and intelligent
function module for failure history and other functions. Be sure to set the
accurate time when operating the Basic model QCPU for the first time.

(b) Even if a part of the time data is being corrected, all data must be written to
the clock again.

(c) The data written in the clock element is checked in the range described in
(2) (b) of Section 7.5.
For this reason, if improbable clock data in the range described in (1) (b) of
Section 7.5 is written in the clock element, correct clock function is

unavailable.
Example
Writing to clock element CPU module operation state
Upon execution of DATEW command:
February 30 Executed . OF’ERATION ERROR (Error code 4100)
Upon activation of SM210:
Activation of SM211
32 of month 13 Not executed Failure to detect error

(4) Precision
The precision of the clock function differs with the ambient temperature, as
shown below:

Ambient Temperature (°C) Accuracy (Day difference, S)
0 -3.2t0 +5.27 (TYP.+1.98)

+25 -2.57 to +5.27 (TYP.+2.22)

+55 -11.68 to +3.65 (TYP.-2.64)

(5) Comparison of Clock Data
To compare Basic model QCPU's clock data with a sequence program, use the
DATERD instruction to read the clock data. The year data is read out in 4 digits.
It can be compared as it is by using a compare instruction.



7 FUNCTION

MELSEC-Q

7.6 Remote Operation

The Basic model QCPU provides the RUN/STOP/RESET switches for switching
between the STOP status and the RUN status. The RUN/STOP/RESET switch also
provides the Reset and Latch Clear functions.

The Basic model QCPU performs self control of the operation status from an external
(GX Developer function, intelligent function module, and remote contact) source.

The following four options are available for remote operations:

* Remote RUN/STOP

* Remote PAUSE

* Remote RESET

* Remote LATCH CLEAR

REMARK

The serial communication module is used as the example to describe the intelligent
function module.

7.6.1 Remote RUN/STOP

(1) What is Remote RUN/STOP?
(@ The remote RUN/STOP performs RUN/STOP of the Basic model QCPU
from an external source with the Basic model QCPU RUN/STOP/RESET
switch at RUN.

(b) Using remote RUN/STOP for the following remote operations are useful:
1) When the Basic model QCPU is at a position out of reach

2) When performing RUN/STOP of the control board Basic model QCPU
from an external source

(c) Calculations during Remote RUN/STOP
The program calculation that performs remote RUN/STOP is as follows:
1) Remote STOP
Executes the program to the END instruction and enters the STOP
state.

2) Remote RUN
When remote RUN is performed while in the STOP state using remote
STOP, the state changes to RUN and executes the program from
step O.
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(2) Remote RUN/STOP Method
There are two ways to perform remote RUN/STOP:

(@)

Remote RUN contact method

The remote RUN contact is set with the PLC parameter mode PLC system
setting.

The device range that can be set is input X0 to 7FF.

By turning the set remote RUN contact ON/OFF, the remote RUN/STOP
can be performed.

1) When the remote RUN contact is OFF, the Basic model QCPU enters
the RUN state.

2) When the remote RUN contact is ON, the Basic model QCPU enters
the STOP state.

Step0—— > END Step0 — > END
ON 0
Remote RUN contact OFF
STOP
QCPU: RUN/STOP state RUN
-
STOP state

(b)

Fig. 7.4 Time Chart for RUN/STOP with Remote RUN Contact

Method using the GX Developer function, serial communication module, etc.
Basic model QCPU can be performed by the remote RUN/STOP operation
from the GX Developer function, serial communication module, etc.

The GX Developer operation is performed with on-line remote operations.
The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.

For details of the MC protocol, refer to the following manual.

* Q corresponding MELSEC Communication Protocol Reference Manual

Step0 _ END Step 0 END
ON 0
Remote STOP coomand —4— """ ? % ¥———— - - — - -
OFF
GX Developer Oll\l
: OFF
Serial Remote RUN command —4H—2—-— . ____-
communication sTOP
module = -

RUN/STOP state —RUN

STOP state

Fig. 7.5 Remote RUN/STOP Time Chart using GX Developer,
serial communication module, etc
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(3) Precautions
(&) Take note of the following, because STOP has priority in Basic model

QCPU:
1) The Basic model QCPU enters the STOP state when remote STOP is

performed from remote RUN contact, GX Developer function, or serial
communication module.

2) When Basic model QCPU is set to the STOP state with remote STOP,
all external factors which performed a remote STOP (remote RUN
contact, serial communication module, etc.) must be set to RUN.

REMARK

The RUN/STOP state is described below:

* RUN State ................. State which repeatedly executes the calculations from step 0
to the END instruction in the sequence program.

* STOP State................ State where the sequence program calculations are stopped

and the output (Y) is all OFF.
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7.6.2 Remote PAUSE

(1) What is Remote PAUSE?
(&) Remote PAUSE performs the Basic model QCPU PAUSE function from an
external source, with the CPU RUN/STOP/RESET switch at RUN position.

The PAUSE function stops the Basic model QCPU calculations while
maintaining the ON/OFF state of all output (Y).

MELSEC-Q

(b) This can be used to maintain the output (Y) on even if the QCPU is changed

to the STOP state, in such areas as process control.

POINT

The output (Y) turns OFF at stop error occurrence.
To retain the output at stop error occurrence, make the output retention setting in
the I/O assignment PLC parameters.

(2) Remote PAUSE Method

There are two ways to use remote PAUSE:

(& Remote PAUSE Contact Method

The remote PUASE contact is set in the GX Developer function parameter

mode PLC system setting.

Setting of only the remote PAUSE contact cannot be made.

When setting the remote PAUSE contact, also set the remote RUN contact.

The device range that can be set is input X0 to 7FF.

1) The PAUSE state contact (SM204) is turned on when the END
processing is executed for the scan with both remote PAUSE contact
and PAUSE permission flag (SM206) on.

2) When the remote PAUSE contact is off or SM206 is turned off, the
PAUSE state is canceled, and the sequence program calculation is

performed again from step 0.

0 —— END 0 ——> END
oy 0 — END END 0 —
Remote PAUSE |—2FF
contact ONn | 1
OFF
SM206
ON
OFF *. ON when
SM204 PAUSE
condition PAUSE____
met
RUN/PAUSE RUN
state v
PAUSE state
Fig. 7.6 PAUSE Time Chart with Remote PAUSE Contact
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(b) GX Developer function, Serial Communication Module Method

The remote PAUSE operation can be performed from the GX Developer

function or serial communication module.

The GX Developer function operation is performed from on-line remote

operation.

Use the MC protocol commands to exercise control with the serial

communication module or Ethernet interface module.

Refer to the following manual for details of the MC protocol.

» Q-Compatible MELSEC Communication Protocol Reference Manual

1) When the END processing is executed for the scan where the remote
PAUSE command was accepted, the PAUSE state contact (SM204) is
turned on.
When the scan after the PAUSE state contact is turned on is executed
to the END process, it enters the PAUSE state and stops the
calculations.

2) When the remote RUN command is received, the sequence program
calculations are performed again from step O.

0 —> END
0 —— END 0o —>»
ON 0 ——> END
Remote PAUSE OFFf | 1
command ON
Remote RUN oPF 0000 _‘
command On._
SM204 OFF \ ON when
PAUSE PAUSE
conditon [—— -~~~ -- — ]
RUN met
RUN/PAUSE
state
PAUSE state

Fig. 7.7 PAUSE Time Chart with GX Developer function

(3) Precaution
To set the output (Y) ON/OFF status when change to the PAUSE state, perform
an interlock with the PAUSE state contact (SM204).

M20

|
X000 SM204

Y70 ON/OFF is determined with the
Y070 > ON/OFF of the M20 in the PAUSE state.

_| I J/r Y071 >— Turns off at PAUSE state.
MO
_| I Y072 >— Turns on at PAUSE state.
SM204
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7.6.3 Remote RESET

MELSEC-Q

(1) What is Remote RESET?
(&) The remote RESET resets the Basic model QCPU from an external source

)

Allow the

(b)

when the Basic model QCPU is at STOP state.

Even if the Basic model QCPU RUN/STOP key switch is at RUN, the reset
can be performed when the Basic model QCPU is stopped and an error that
can be detected by the self-diagnosis function occurs.

Remote RESET can reset the Basic model QCPU remotely when an error
occurs for which the Basic model QCPU cannot be operated directly.
Remote RESET can be executed only at the STOP state. When the Basic
model QCPU is at RUN state, use Remote STOP to arrange the STOP
state.

Remote RESET Method

The remote RESET can only be performed from the GX Developer function or
serial communication module operation.

To perform the remote RESET, follow the following steps:

(@)

remote reset

N

(b)

(©)

In the PLC System sheet of the PLC Parameter dialog box, turn on the
"Allow" check box in the "Remote reset" section, and then write parameters
onto the Basic model QCPU.

QAn{H) Parameter

1 FLcie | | Davice | I E I

Timer limit setup

Low [00 s (1ms-1000ms)

speed

High MO0 ms (0.1 me-100ms)

speed
RUN-PAUSE contacts

RUN % [K0-%1FFF)

P After [0-4095)

Mumber of empty slots |15

Cammon painter

~| Pairts

System interrupt settings

Intermupt counter start Mo [0--7E8]

PAIISE (<0-=1FFF] 128 fized
scan interval 1000 ms [0.5ms-1000ms)

INA[ Femate reset 124 fived
W Alaw scaninierval |10 ms  (0.5ms-1000ms)

120 fized
E‘ulput mare at 5TOF to RLIN e vl |0 s (05ms-1000ms)

* Previous state 131 fised

100 ms (05ms-1000ms)

Interrupt program / Fiked scan program setting

7 Recalculate [output is 1 scan later) soan interval

Floating point arithmetic processing
Pertorm internal arthmetic operations [~ High speed ewecution
i double precizion

Inteligent functional module setting Unit synchronization

. . W Synchronize inteligent module's pulse up
Intenupt pointer settings
Compatibility with A-PLC
¥ Use special ielap / special register from S/5D1000
Acknowledge XY azzsignment ‘ Default ‘ Check | End setup | Cancel ‘

When the Basic model QCPU is at RUN state, use remote STOP to arrange
the STOP state.

Reset Basic model QCPU with the remote RESET operation.
1) For the GX Developer function, this is performed in on-line remote
operation.
2) The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.
For details of the MC protocol, refer to the following manual.
* Q corresponding MELSEC Communication Protocol Reference Manual
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(3) Precautions
(@ To perform the remote RESET, turn on the "Allow" check box of the

(b)

(©

(d)

"Remote reset” section in the PLC System sheet of the PLC Parameter
dialog box, and then write parameters onto the Basic model QCPU. If the

"Allow" check box is not checked, a remote RESET operation is not
performed.

Remote RESET cannot be performed when the Basic model QCPU is at the
RUN state.

After the reset operation is complete, the Basic model QCPU will enter

operation state set at the RUN/STOP/RESET switch.

1) With the RUN/STOP/RESET switch in the "STOP" position, the Basic
model QCPU enters into the "STOP" status.

2) With the RUN/STOP/RESET switch in the "RUN" position, the Basic
model QCPU enters into the "RUN" status.

Take care that Remote RESET does not reset Basic model QCPU if there is
an error in the Basic model QCPU due to noise.

If Remote RESET does not reset, use the RUN/STOP/RESET switch to
reset or turn the PLC off then on again.

POINT

(1) If Remote RESET is executed when the Basic model QCPU is stopped due to
an error, the Basic model QCPU enters the operation state set at the
RUN/STOP/RESET switch after it is reset.

(2) Even if the "Allow" check box of the "Remote reset" section in the PLC System
sheet of the PLC Parameter dialog box, the remote process of the GX
Developer is completed.

However, the reset process does not proceed in the Basic model QCPU and
therefore it is not reset.

If the state of the Basic model QCPU does not change though a reset process
is performed at the GX Developer, check if the "Allow" check box of the

"Remote reset” section in the PLC System sheet of the PLC Parameter dialog
box is turned on.
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7.6.4 Remote Latch Clear

(1) What is Remote Latch Clear?

(&) The remote latch clear resets the device data latched to the Basic model
QCPU using the GX Developer function or other function, when it is at the
STOP state.

(2) Remote Latch Clear Method

@)

The remote latch clear can only be performed from GX Developer function or

serial communication module.

To perform the remote latch clear, follow the following steps:

(&) Use the RUN/STOP/RESET switch or the remote STOP to place the Basic
model QCPU to the STOP status.

(b) Use the Latch Clear to bring the Basic model QCPU to the Latch Clear
status.
1) The GX Developer function operations are performed with on-line remote
operation.

2) The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.
For details of the MC protocol, refer to the following manual.
* Q corresponding MELSEC Communication Protocol Reference Manual

(c) To return the Basic model QCPU to the RUN status after the remote latch
clear, perform a remote RUN operation.

Precautions

(&) Either remote latch clear cannot be performed when the Basic model QCPU
is at RUN status.

(b) There the latch clear (remote latch clear operation) valid range and invalid
range as the device latch ranges set in the device setting in the parameter
mode.

In the remote latch clear operation, only the device range set as the "latch
clear valid" range is reset.
Refer to Section 4.6 for the way to reset the device set to latch clear invalid.

(c) Devices that are not latched are cleared when the remote latch clear is
executed.
The data in the failure history storage memory of the Basic model QCPU
will also be cleared by a remote latch clear operation.
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7.6.5 Relationship of the remote operation and Basic model QCPU RUN/STOP switch

(1) Relationship of the Remote Operation and Basic model QCPU

Switch

The Basic model QCPU operation status is as follows with the combination of
remote operations to RUN/STOP/RESET switch.

Remote operation
RUN/STOP RUN *% | sTOP | PAUSE *?| RESET *° | Latch clear
switch
Cannot Cannot
RUN RUN STOP PAUSE %4 wd
operate operate *
STOP STOP STOP STOP | RESET *°| Latch clear

**1 When performing the operation with remote RUN contact, "RUN-PAUSE contact" must be
set in the parameter mode PLC system setting.

** 2 When performing the operation with remote PAUSE contact, "RUN-PAUSE contact" must
be set in the parameter mode PLC system setting. In addition, the remote PAUSE enable
coil (SM206) must be set ON.

** 3 "Remote reset enable" must be set in the parameter mode PLC system setting.

*4 RESET or LATCH CLEAR can be performed if the Basic model QCPU changed to the

STOP state from a remote operation.

*5 This includes a situation where the Basic model QCPU is stopped due to error.

(2) Remote Operations from the Same GX Developers
When remote operations are performed from the same GX Developer, the status
of the remote operation that is executed last will be effective.

(3) Remote Operations from Multiple GX Developers
While a remote operation is being performed by one GX Developer, another
remote operation cannot be performed by another GX Developer.
After a remote operation that is being performed by one GX Developer is
cancelled, a new remote operation can be performed by another GX Developer.
For example, a remote PAUSE operation is being performed by one
GX Developer, the PAUSE status will remain active even if a remote

STOP/remote RUN operation is attempted by another GX Developer.

When a remote RUN operation is performed by the GX Developer that is
performing a remote PAUSE operation, and then that remote operation is
cancelled, a new remote operation can be performed by another GX Developer.
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7.7 Selection of Input Response Time of the Q Series-Compatible Input Module and Interrupt
Module (I/O Response Time)

7.7.1 Selection of input response time of the input module

(1) Selection of Input Response Time

Selection of the input response rate of the input module is to change the input
response rate of the Q series-compatible input module to 1ms, 5ms, 10ms, 20ms
or 70ms on a module basis.

The input module imports external inputs at the specified input response rate.

The default value of the input response rate is set to 10ms.
ON

External input OFF

OFF | /
Input module

‘4 R Input response time
»t

ON

(2) Setting the Input Response Time

Set the input response rate in the /O assignment PLC parameters.
Choose "Input" as the type of the slot to which the input response rate is set.

Select "Input”. Select "Detail Setting". Select "Input response time".
Unl][Earamstay Intelligent functional module detailed setting
PLCname | PLT system FLCfle  |PLCRAS  |Devics  |Pogam  |Bantfile
SFC 140 assignment Serial Enortine | Koo 140 ~
| Slat Type Model name autput gm:r:t!_ui rtT DeU"SE
140 Assignment(*) 7/ mods Dmode
Slot Tofe | Model name Foints Stat |~ Suitch st 0 [PLE PLC 57 4 =
0 |PLC PC o - - witeh siing 1 [00-0)_ [input ~ = -
Rl [T It~ v 16paints v 2 [1) B M I
2 1101) - - Detailed selt\ngl 3 [er2) - b bl
3 [22) - - 4 (33 hd bl g
4 133 - - 5 [404) 52 ™ | 70ms
5 |44) - - 6 |50~5) = < =
& |55 - - »> 7 |Br-6) = < =
7 _|E[E) - = E 8 |7[-7) = = =
- " 9 [8r-8) ~ - -
IF the start ¥ and Y are nat input, the PLC assigns them automatically ool = = =
Itis not possible to check comectly, when there iz a slot of the unsetting on the way. 11 [10r0) = = =
Standard settingl*) 12 |1111) 52 &2 hd
<] -& d 13 [12-12) = < =
Base model name | Power model name | Extemsion cable | Paints — BRSO 14 [1313) = = -
- & Auto 1414 = = - |-
Main = ¢ 15]14014)
Increase] & ® Bex]
= End setup Cancel
Increased & fnation | Q
Increases =
Incressed AR 12 fination
[FJsettings should be set as same when Diversion of multiple PLC palamelerl Read PLC data |
using multiple PLC.
Acknowledge X ass\gnmentl Multiple PLC settings | Default | Check | End | Canizel |

(3) Reactions

(&) Setting of a higher input response rate increases sensitivity to noise or like.
Take the operating environment into consideration when setting the input
response rate.

(b) The setting of the input response rate is made valid when:
» The PLC is powered ON; or
* CPU module is reset.
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7.7.2 Selection of input response time of the high-speed input module

(1) Selection of input response time of the high-speed input module
Selection of input response rate of the high-speed input module is to change the
input response rate of the Q series-compatible high-speed input module (QX40-
S1) to 0.1ms, 0.2ms, 0.4ms, 0.6ms or 1ms on a module basis.

The high-speed input module imports external inputs at the specified input
response rate.
The default value of the input response rate is set to 0.2ms.

ON

. OFF
External input

|
High-speed OFF i/

input module [

ON

Input response time

(2) Input response time setup
Set the input response rate in the /0O assignment PLC parameters.
Choose "High-speed input” as the type of the slot to which the input response

rate Is set.
Hi. Input selection Advanced settings selection Input response time selection
Qn{H) Parameter Intelligent functional module detailed setting | [X]
FLL name PLCsystem  |P{Cfle  |FLCRAS  |Device  |Piogam  |Bootfle | Enon s | 7 error <]
SFC 171 assigrment |seial St T Model nams futpct | fme PLC [ 170 iespgnse | Conol FLE
mode | oPeration time ()
140 Assignment(*) / mods
Siat Tope / | Hodelnome Ponls | Stat |~ m[FLE L < o = =
G T = = —| Switch settiig 1 U[:-U] Hi. input - B (0.2 K *|_|
F T s Topoints_~ 2 e id hd TS id
ST = 5 Detailed setting| 3 [ar2) ~ b e 2
3 |22) - = 4 3:-3 = b =
PN - - 3 4 - = fims =
5 |40 - ~ — | E :: = ~ 2 -
& |5(5] - - bl 7;7 ot bt had had
7 (6] - 2 - o] = = = =
If the start3% and ' are not input, the PLE assigns them autematically TR = = = =
It is not possible ta check cormectly, when there s a slot of the unsetiing on the way 11 [100-100 5 5 5 5
Standard settingl*] 12 [11(-11) ~ - B =
<] g " 13 [12-12) = = = =
Base model name | Power model name|  Estemsion cable | Paints (—| [ Ba3% mode MIEEE = = = =
Main E 9 fm 15 [1414) E = = ~1=
Tncrease] - ® e
Increass? = ["Jeetlings shouid be set as same when using muliple PLE. e _ Carce|
Increased 2 Ml
Increased = 12 firation
[*Jsettings should be set as same when Diversion of multiple PLC palameterl Fead PLC data |
using multipls PLC
Acknowledge 5 assignment | buliple PLC setllngsl Default | Check | End | Cancel |

(3) Precautions
(&) Setting of a higher input response rate increases sensitivity to noise or like.
Take the operating environment into consideration when setting the input
response rate.

(b) The setting of the input response rate is made valid when:
» The PLC is powered ON; or
* CPU module is reset.
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7.7.3 Selection of input response time of the interrupt module

(1) Selection of input response time of the interrupt module” mean?
Selection of input response rate of the interrupt module is to change the input
response rate of the Q series-compatible interrupt module (Q160) to 0.1ms,
0.2ms, 0.4ms, 0.6ms or 1ms on a module basis.

The interrupt module imports external inputs at the specified input response rate.
The default value of the input response rate is set to 0.2ms.

ON

OFF

External input

OFF /
Interrupt module

[ Input response time

ON

(2) Input response time setup
Set the input response rate in the /0O assignment PLC parameters.
Choose "Interrupt” as the type of the slot to which the input response rate is set.

Interrupt selection Advanced settings selection Input response time selection
@n[H) Parameter Intelligent functional module detailed setting
PLE name PLE system LChle  |FLCR&S  |Device  |Pogam | Bootfile R =]
SFC 01 sssignment Serial St Tupe e e qutput | fimePLC 170 reqponse | Control FLC
operation tige [
140 Assignment(* 1 e mods
Slat Tope | | Model name Points Stat [2] o e 0 PLC PLC iJ i3 2 2
0 |PLC PLC ~| - —| _=michsethg 1 {0Fo) Interupt Clear _|Stop R (0.2 x| |
1 Jor-0) Interupt *_ v 16points v : : | 2 [1E4) 2 v {0.1ms -
=) = = Detalled selting| 3 [2r2) - - -
il = 5 7N ] = =L beme =
453 = = » |5 = =~ lims =
5 |4=4) - - E |5[*-5] - - - -
& [5(5) ~ = 7 [566) - - = =
7 |60-6) ~ - B g 767 ~ - = =
9 [5r8) - - = =
If the start X and ¥ are not input, the PLT assigns them automatically M = = = =
It is not possible to check corestly, when there is a slot of the unsetting an the way. TN ] = = = =
Standard setting[*] 121111 - - = =
12[*12] - - - -
Base model name | Fawer madel name| Extersion cable | Paints —| [~ Base mode = 13%*43} = = = =
Main = D s 15 (14019 = = = |-
 Detail
Increasel -
::z::z:g - B fixation et sfmuiibe o e sme oo st LS. L _ Careel |
Increased = 12 fixation
[*Jsettings should be set as same when Diversion af multiple PLZ palamelall Riead PLC data |
using multipls PLC
Acknowledge X7 assignment | Mulple PLC seltings | Defaub | Check | End | Cancel |

(3) Precautions
(&) Setting of a higher input response rate increases sensitivity to noise or like.
Take the operating environment into consideration when setting the input
response rate.
(b) The setting of the input response rate is made valid when:
» The PLC is powered ON; or
* CPU module is reset.
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7.8 Setting the Switches of the Intelligent-Function Module

(1) Setting the Switches of the Intelligent-Function Module
The switches of the intelligent-function module is to set the switches of an QCPU-
compatible intelligent function module using GX Developer.
The settings of the switches set by GX Developer is written from Basic model
QCPU to each intelligent function module at the leading-edge or reset of Basic

model QCPU.
Basic model Intelligent function
CPU
_CKoewipr ° pover uppy T
- -Parameter s ONn/OCPU

' Switch setting of the
1 intelligent function module
' at the I/O assignment

Write | Parameter | | module Reset | |Switch setting

(2) Setting the Switches of the Intelligent-Function Module
In the "I/O assignment" sheet of the PLC Parameter dialog box, specify the
desired switch setting. Select "Intelli." in the "type" column of a slot for which to
set the switches of the intelligent function module.

" i "y o
Select "Intelli". Select "Switch Setting".
Qn(H) Parameter Switch setting for 1/0 and intelligent functional module
PLCrame  |PLCspstem  fPLCHl  |PLCRAS  |Devies  |Progam  |Bootfile /|
SFC /0 assigrment |seial Input format -
140 Assignment[| / _ _
‘ Slat Tupe Model name Switch 1 | Swirch 2 | Switch 3 | Switch 4 | Switch 5 =
Slot Tood | Modelname Ports | start [2] ¢ 0% i G i
T R (e A ad - [ I
{00 el T v [Epoints_~ ! | > Tie
1) = = Detailed salting Nl a
20-2) had 72 4 a3l
34[*— ) - - 5 a4
e : - — [
5[5 - - - 5 |77
If the start % and*Y are nat input. the PLC assigns them automatically. g |88
Itis not possible ta check comectly, when there is  slot of the unsetting on the way. 15‘ [91 i
Standard sefting["] 12 1)
Base model name | Power model name| Extemsion cable | Paints —{ [ Ba2 mode 18 112(+12]
— — @ puto 14 [130-13)
\m:v:aI:ET - ' et eI 2
Increase? 2
Incressed =71 12fiation I
[)settings should be set as same when Diversion of muliple PLC t Fead PLC dat H
g mligle PLE. e e ool [ ReeREdn | Designate the contents of the
Acknovledge Y assignment | Muliple PLC seitirg: | Defaut | Check | End | Cancel | intelligent function module switch.

(3) Precautions
(@ Do not apply the switch setting for an intelligent function module.
If the switch setting for an intelligent function module is specified an error
(SP.PARA.ERROR) will occur.

(b) Set"Interrupt" as the type to set the switches of the intelligent function
module using GX Developer.
Refer to the following manual for details of the interrupt module switch
setting.
« Building Block Type 1/0O Module User's Manual

(c) The switch setting is made valid when:
* The PLC is powered ON; or
* CPU module is reset.



7 FUNCTION
MELSEC-Q

7.9 Writing Data in the Ladder Mode during the RUN Status

(1) Writing data in the ladder mode during the RUN Status
(&) Writing data in the circuit mode during the RUN status is used to write a
program during the Basic model QCPU RUN status.

(b) Changing the program can be performed without stopping the process in
Basic model QCPU program using writing data in the ladder mode during

the RUN status.

/
X0 X2
H Y30>
X1
N
X3 X4
H F——LSET M10H
X5
_|
———————{ENDJ
\_ J GX Developer

Change by GX Developer and write in
Basic model QCPU at the conversion.

(c) Writing to the program during RUN can be performed from a GX Developer
function peripheral device connected to another station in the network.

~~
-~
-

MELSECNET/H

Writing data the ladder mode during the RUN status.

Personal computer
(GX Developer)
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(2) Precautions

Take a note of the following when writing during RUN:
The memory that can be written during RUN is only program memory.
If the write during RUN is performed while booting a program from the
standard ROM, the program to be booted will not be changed.
Write the contents of the program memory to the standard ROM before
powering off the PLC or resetting the Basic model QCPU.

(@)

(b)

(©)

A maximum of 512 steps can be written at once during RUN.

Normal operation will not be performed if any of the following instructions is
written using online write.

1)

2)

3)

Trailing edge instructions

Any of the following trailing edge instructions is executed if the
execution condition of the trailing edge instruction is OFF on
completion of write.

* LDF

* ANDF

* ORF

* MEF

*PLF

Leading edge instructions

The leading edge instruction is not executed if the execution condition
of the leading edge instruction (PLS instruction/[JP instruction) is ON
on completion of write.

The leading edge instruction is executed when the execution condition
turns from OFF to ON again.

SCJ instruction

If the execution condition of the SCJ instruction is ON on completion of
write, a jump to the specified pointer is made without waiting for one
scan.



7 FUNCTION

MELSEC-Q

7.10 Multiple-user monitoring function

(1) What is Multiple-User Monitoring Function?
(&) The multiple-user monitoring operation can be performed by operating from

multiple GX Developers connected to the Basic model QCPU or the serial
communications module.

(b) Multiple users can monitor at the same time. By setting a station monitor

file, high-speed monitoring can be performed. (Setting of station monitor
file is not necessary.)

(2) Operation Procedure
(& For multi-user monitoring operation, create a user-defined system file in the

following steps.

1) Choose "Online" — "Format PLC Memory" to open the Format PLC
Memory dialog box.

2) Select "program memory" from the Target Memory list box.

3) Inthe Format section, select "Create a user setting system area..." so
that its radio button is checked.

4) Specify the desired K steps in the System Area text box.

(b) The figure below illustrates an example in which "1k step” is specified in the
System Area text box.

Format PLC memory
Connection target information
Connection interface |CU'\"|1 P |CF'U Lt
Tanget PLC ,— Station no.; |Host PLE type; |Q07
Target memary Pragram memary j
Farmat Type

" Do not create a user setting system area [the necessary system area only)

% Create a user seting system arsa [an ansa which speeds up monitoring from other stations)

Syztem area 1 k. stepz
Execute | Close |

1) A maximum of 15 k steps can be set in 1 k step modules as a system
area. Only 1 k step can correspond to one station monitor file.
Therefore, a maximum of 15 station monitor files can be set.

(3) Precautions
(@ Monitoring can be performed even if a station monitor file is not set, but
high-speed monitoring cannot be performed.
The system area is in the same area as the program memory, so the area
of the stored program reduced when the system area is set.

(b) Once the user-defined system area is allocated, a single PLC will be
accessible from 16 stations.
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7.11 Watchdog Timer (WDT)

(1) What is Watchdog Timer (WDT)?

(&) The watchdog timer is an internal sequence timer to detect Basic model

QCPU hardware and/or sequence program error.

(b) When the watchdog timer expires, a watchdog timer error occurs.

The Basic model QCPU responds to the watchdog timer error in the
following way.

1) The Basic model QCPU turns off all outputs.

2) The front-mounted RUN LED goes off, and the ERR. LED starts
flashing.

3) SML1 turns ON and the error code is stored in SDO.

(¢) The default value of the watchdog timer is 200 ms.

The setting range is 10 to 2000 ms (10ms units).

(2) Watchdog Timer Setting and Reset

(b)

(&) The PLC RAS setting of the PLC parameter resets the watchdog timer.

Basic model QCPU resets the watchdog timer when the END instruction is

executed.

1) When the END/FEND instruction is executed within the set value of the
watchdog timer in the sequence program and the Basic model QCPU
is operating correctly, the watchdog timer does not time out.

2) When there is a Basic model QCPU hardware failure or the sequence
program scan time is too long, and the END/FEND instruction could

not be executed within the set watchdog timer value, the watchdog
timer times out.

(3) Precautions

(@ An error of 0 to 10 ms occurs in the measurement time of the watchdog

(b)

timer. Set the watchdog timer for a desired value by taking such an error
into account.

The watchdog timer is reset with the WDT instruction in the sequence
program. If the watchdog timer expires while the FOR and NEXT

instructions are repetitiously executed, reset the watchdog time with the
WDT instruction.

{FOR K10001

‘ Repetition
e T (1000 times)
¥

{ WDT 1 WDT reset
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(c) The scan time value is not reset even if the watchdog timer is reset in the

sequence program.
The scan time value is measured to the END instruction.

Internal processing time Sequencg program Internal processing time
END 0 END 0
e = a——

] Next scan time
WDT reset Scan time WDT reset (QCPU internal processing)
(QCPU internal processing)

Watchdog timer measured time

Fig. 7.9 Watchdog Timer Reset

REMARK

Scan time is the time elapsed from the time the Basic model QCPU starts
processing a sequence program at Step 0 until the it restarts processing another
sequence program with the same filename at Step O.

The scan time is not the same at every scan, and differs, depending on

» Whether the commands used are executed or not executed.

» Whether to execute or not an interrupt program.

Use the constant scan function to execute a program at the same scan time every

scan.
Refer to section 7.2 for details of the constant scan function.
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7.12 Self-Diagnosis Function

(1) What is Self-Diagnosis Function?
(&) The self-diagnosis is a function performed by Basic model QCPU itself to
diagnose whether there is an error in the Basic model QCPU.

(b) The self-diagnosis function's objective is to prevent Basic model QCPU
erroneous operation and as preventive maintenance.
The self-diagnosis processing detects and displays the error when an error
occurs when the Basic model QCPU power is turned on or during Basic
model QCPU RUN mode. It also stops Basic model QCPU calculations.

(2) Processing for Error Detection
(& When Basic model QCPU detects an error, it turns on ERR. LEDs. When

an error is detected, special relays (SM0, SM1) are turned ON and an error
code of the error is stored in the special register SD0. When multiple errors
are detected, error codes of the latest errors are stored in the special
register SDO. For error detection, use special relays and special registers in
program so that these devices can interlock with sequencers and
mechanical systems.

(b) Basic model QCPU stores 16 latest error codes. (Refer to Section 7.13.)
The failure history can be checked in the GX Developer function PLC
diagnostics mode.

The failure history can be stored even when the power is shut off using the
battery backup.

(3) Basic model QCPU operation at the time of error detection
(&) When an error is detected from the self-diagnosis, there are two types of

modes that the Basic model QCPU operation can change to.

1) Basic model QCPU calculation stop mode
Stops the calculation at the point when the error is detected, and turns
off all output (Y).

2) Basic model QCPU calculation continue mode
When an error is detected, the program (Instruction) area where the
error occurred is skipped and the rest of the program is executed.

(b) The following errors can set the calculation "continue/stop" in the parameter
mode PLC RAS.

(All parameter defaults are set at "Stop".)

1) Operation error

2) Expanded command error

3) Fuse blown

4) 1/O unit comparison

5) Intelligent function module program execution error

For example, when the I/O module verification error is set to "continues”,
the calculations are continued in the I/O address before the error occurred.
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(4) Error check selection
The error checking can be set to "yes/no" in the following error checking in the
parameter mode PLC RAS setting.

(All parameter defaults are set at "Yes".)

(a) Battery check
(b) Fuse blown check

(c) 1/O unit comparison

Self-Diagnosis List

MELSEC-Q

Diagnosis description

Error message

Diagnostic timing

Hardware failure

CPU error

MAIN CPU DOWN

« Always

END instruction not executed

END NOT EXECUTE

* When the END instruction is executed

RAM check

RAM ERROR

* When the power is turned on/when reset

Calculation circuit check

OPE.CIRCUIT ERR.

« When the power is turned on/when reset

« When the END instruction is executed

Fuse short (default... stop) ** ,
( p) FUSE BRAKE OFF (Default... Yes) * 2
1/O interrupt error /0 INT ERROR « When an interrupt occurs
) ) « When the power is turned on/when reset
Intelligent function module error SP.UNIT DOWN

* When the FROM/TO instruction is executed

Control bus error

CONTROL-BUS ERROR.

« When the power is turned on/when reset
« When the END instruction is executed
* When the FROM/TO instruction is executed

Momentary stop occurred

AC/DC DOWN

« Always

Battery low

BATTERY ERROR

« Always (Default...Yes) * 3

1/0 module verification (Default...
Stop) *1!

UNIT VERIFY ERROR

« When the END instruction is executed
(Default... Yes) *?2

Handling error

Intelligent function module error

SP. UNIT ERROR

* When an instruction is executed

Intelligent function module
allocation error

SP.UNIT LAY ERR.

* When the power is turned on/when rest
* When switched from STOP to RUN

No parameter

MISSING PARA.

* When the power is turned on/when rest

Boot error

BOOT ERROR

* When the power is turned on/when rest

Instruction execution not possible

CAN'T EXE.PRG.

* When the power is turned on/when reset

Parameter error

Parameter setting check

PARAMETER ERROR

« When the power is turned on/when reset
* When switched from STOP to RUN

Link parameter error

LINK PARA.ERROR

« When the power is turned on/when reset
* When switched from STOP to RUN

Intelligent function module
parameter error

SP.PARA.ERROR

« When the power is turned on/when reset

*¢1:Can be changed to "Continue" in the GX Developer function parameter setting.
*k2:Can be set to "No" in the GX Developer function parameter setting.
*k3:Can be set to "No" in the GX Developer function parameter setting.
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Self-Diagnosis List (Continued from the preceding page)

Diagnosis description Error message Diagnostic timing

« When the power is turned on/when reset

Instruction code check INSTRUCT CODE.ERR. ]
* When switched from STOP to RUN
. . * When the power is turned on/when reset
No END instruction MISSING END INS. .
* When switched from STOP to RUN
. . ., « When the power is turned on/when reset
Pointer setting error CAN'T SET(P) ]
* When switched from STOP to RUN
. . ., « When the power is turned on/when reset
Pointer setting error CAN'T SET(l)

Program error * When switched from STOP to RUN

Operation check error (Default...

Stop) * 1 OPERATION ERROR When an instruction is executed
FOR to NEXT instruction structure . .
error FOR NEXT ERROR When an instruction is executed
CALL to RET instruction structure | . L
error CAN'T EXECUTE(P) When an instruction is executed
Interrupt program error CAN'T EXECUTE(l) When an instruction is executed
Watchdog error supervision WDT ERROR Always

PLC error
Program time exceeded PRG.TIME OVER Always

Annunciator check Fk sk ok ok When an instruction is executed

*k1:Can be changed to "continues” in the GX Developer function parameter setting.



7 FUNCTION

MELSEC-Q

7.12.1 LED display when error occurs

When an error occurs, the ERR. LED located on the front of Basic model QCPU turns

on.

Refer to Section 7.19 for the details of the ERR. LED operation.

7.12.2 Cancel error

Basic model QCPU error cancel operation can be performed only for error that can
continue the Basic model QCPU operation.

(1) Cancellation of error
(&) Procedures for cancellation of error
The error cancel is performed in the following manner:

1)
2)

3)
4)

Resolve the cause of error.

Store the error code of the error to be canceled in the special register
SD50.

Switch special relay SM50 from OFF to ON.

The error is canceled.

(b) Status after cancellation of error
When the CPU is recovered from canceling the error, the special relay,
special register, and LED affected by the error are set to the state before
the error occurred.
When the same error occurs after canceling the error, it is logged again in
the failure history.

(c) Cancellation of annunciator
For the cancellation of the annunciator detected multiple times, only the first
detected "F" is canceled.

POINT

When error cancellation is performed by storing the code of the error to cancel is
stored in SD50, the lower 1 digits of the code number is ignored.
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7.13 Failure History

The Basic model QCPU can store the failure history (results detected from the self-
diagnosis function and the time) in the memory.

POINT

The detection time uses the Basic model QCPU internal clock, so make sure to set
the correct time when first using Basic model QCPU.

(1) Storage Area
The latest 16 failures are stored in the latched Basic model QCPU failure history
storage memory.

(2) Stored data
If the same error occurs more than once during PLC power-on, it is stored into
the failure history storage memory only once.

(3) Failure History Clearing Method
The failure history storage memory are cleared using the failure history clear in
the GX Developer PLC diagnosis mode.
Data files stored in Basic model QCPU failure history storage memory can be
cleared with a failure history clear.
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Basic model QCPU has a few protection functions (system protect) for the program
changes to processing of general data obtained from a third party other than the
designer (access processing from GX Developer function or serial communication

module).

There are the following methods for system protects.

Item to protect

Protect valid file Protection description Method

Valid
Timing

Remarks

File unit

Program
Device comments

Device initial values ] .
2) Write prohibit

The attributes for a file is
changed to the following:
1) Read/Write display prohibit

Change the attributes for
the file in the Password | Always
Registration.

*The control instruction, read/write display, and write are mentioned above are as follows:

Item

Description

Read/Write display

Program read/write operations.

Write

Operation that writes the program and tests.

7.14.1 Password registration

Password is used to prohibit the data read and write of the program and comments in
Basic model QCPU from a GX Developer peripheral device.
The Password Registration is set for the specified memory (program memory/standard
memory) program file, device comment file, and device initial file.
There are two descriptions of items to be registered.

* The file name is not displayed and read/write cannot be performed as well.

» Write cannot be performed to the file. (Read only)
If the password is registered, file operations from GX Developer cannot be performed
unless the same password is input.
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(1) Password Registration
To perform the password registration, select GX Developer Online — Password
setup/keyword set up for writing to PLC — Register password.

Password registration/change
Password is set up for the PLC and the project currently selected on G Developer.
(a) — T arget memary |ngram memonDevice memany ﬂ
[ata type Drata name Registration| Paszsword | Reaistration condition |
1 |Program b M main
2 | Comment MAIN

Read/\wiite prod
Clear

Batch Settings.. ‘ Execute —l Cloge ‘

(b) (©) (d) (e) ®

Each item is described below:
(@) Targetmemory.......cccoeeenee.. Set the memory storing the file whose
password is to be registered or changed.

(b) Datatype.....ccccoocvevvverienernnnn. Specifies the type of a file stored in the target
memory.

(c) Dataname .........cccceveerennen. Displays a filename of a file stored in the target
memory.

(d) Registration........c..ccceevueeenen. Displays an asterisks " * " that indicates a

password-protected file.

() Password.......cccooceeeeiieennnn. Defines or changes a password.
Setting a password allows you to set the
registration condition.

() Registration Condition
1) Write Protect................ Write operation is restricted by the password.
(Reading is possible.)
2) Read/Write protect....... Read/Write operation is restricted by the
password.
3) Clear...covvvevceeennne, Password is cleared.
(Sets password currently registered in the Password.)

POINT

(1) Password-protected files are limited to program files, and device comment files.
Other files cannot be password-protected.

(2) The password registered to a file can not read out from the file.
If the password can not be remembered, file operation other than following can
not be performed.
» Program memory: PLC memory format
» Standard ROM: storage of program memory data onto ROM
Take notes of the password registered and keep it on hand.
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7.15 GX Developer system monitor

@)

(b)

It is possible to confirm the following information for Basic model QCPUs connected to
personal computers with the GX Developer system monitor (see illustration below.)

* Installed status

* Operation status

* Module’s detailed information

* Product information

b

System Monitor

Installed status

Base—% (c)

1] 1 z El P 5 & 7 Baze Module

MasterPLC-

_ _ _ _ _ _ _ _ D I:‘ % Main base

QOLCPU

oge
QTEOQXL0| QT E0| Unne (Tano| Unno | Tane | Unno -
Lt d |t d | unt i unt i |unt D D
Loptf|lépt|lépt|ng  |ng  |ng  |ng  |ng D Dlﬁ

Qe
O«
e

Ode

>

Parameter status

I/0 Address

a 10 20 20 40 E0 &0 70

o 1 Z 2 4 13 L] 7

QoL1CPU

Diagnostics.. ﬁ—(d)
Oucp|Inpu| oucp| None (None|None|None (None

ut |t ut Module's Detailed
16pt|16pt|lept| Lept|16pt|16pt| Lept | 1ept Informatior... (e)
Base Infolmation...:l-—(f)

Statuz

.Module syztem ermo

Praduct Int, List. :I-—(g)

odule error I:‘ Module warhing | Stap monitor | Cloge |

(@)

(b)

(©

(d)

Installed status

You can confirm the types and points of the modules loaded on the
selected base unit.

"Not installed" will be displayed for slots in which modules have not been
mounted.

When slots have been set as "Empty" with the PLC parameter's /O
allocation setting, the module's model will not be displayed when if a
module has been mounted.

Operation status

Enables the I/O number, the module type and the number of modules
mounted for each of the slots on the selected base unit to be confirmed.

If the operation status shows 0 empty points and an allocation error is
displayed, it means that the PC parameter's I/O allocation and the actual
status are different.

In this event, align the PLC parameter's 1/O allocation with the actual status
by allocating an /0.

Base

Enables the status of the modules mounted onto the base unit in use to be
confirmed.

The module column displays an error or warning status if even one module
is faulty.

Diagnostics
This function is used to confirm the status of Basic model QCPU and errors.



7 FUNCTION

MELSEC-Q

(e) Module’s detailed information
This function is used to confirm the detailed information for selected
modules.
Refer to the instruction manual for the relevant intelligent function module
for details on the detailed information for intelligent function modules.

() Base information
Enables the "Overall Information” and "Base Information" to be confirmed.
1) Overall information
Enables the number of base units in use and the number of modules
mounted on the base units to be confirmed.

2) Base information
Enables the base name, the number of slots, the base type and the
number of modules mounted onto the base for the selected base unit
(main base unit, additional base units 1 to 7) to be confirmed.

(g) List of product information
Enables the individual information for mounted CPU module, input/output
modules and intelligent function modules to be confirmed (Type, Series,
Model name, Points, I/O No., Serial No., function version.)

Serial No. Function version
Product Information List
Slotl Type ISeriesI Model name I Foints II,-’D Ha. I Master PLCI Serial Mo IVer I;
PLC PLC 1] QO1CPT - - - 030510000000000 A

-0 Intelli. 0 QJ71ETL 3épt 0000 - 020510000000000 B

1]

L5V file creating | Cloze |
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7.16 LED Display

The LEDs that indicate the operation statuses of the Basic model QCPU are provided
on the front panel of the Basic model QCPU. The indications of the LEDs are
described below.

(1) The details of the LED display are shown below:

LED name Display Description
Indicates Basic model QCPU operation status.
On : When operating with the RUN/STOP/RESET switch at "RUN".
Off : When stopped with the RUN/STOP/RESET switch at "STOP".
Or when an error that stops operation is detected.
Flicker :When writing parameters ad program during STOP, and when setting the RUN/STOP/RESET
switch from [STOP] — [RUN]. Perform the following operations in order to illuminate the RUN
LED after program writing.
RUN * Set the RUN/STOP/RESET switch to [RUN] — [STOP] — [RUN].
* Reset the system with the RUN/STOP/RESET switch.
« Switch on the power to the PLC again.
Perform the following operations in order to illuminate the RUN LED after parameter writing.
* Reset the system with the RUN/STOP/RESET switch.
« Switch on the power to the PLC again.
(When the RUN/STOP/RESET switch has been set to [RUN] — [STOP] — [RUN] after the
parameters have been amended, the parameters related to intelligent function modules and
other network parameters will not be reflected back.)
Indicates Basic model QCPU error detection status.
On : When a self-diagnosis error that does not stop the operation is detected. (Set the operation error
ERR. set mode to "continue" in the parameter mode PLC RAS setting.)
Off : Normal
Flicker :When an error that stops the operation is detected.
When the CPU is reset with the RUN/STOP/RESET switch. Goes off on completion of reset.
Indicates the 5VDC output status of the power supply built in the QO0JCPU.
POWER On : Normal output of 5VDC
Off . PLC power off or 5VDC output error
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(2) How to turn off the ERR. LED
To turn off the ERR. LED that is on, remove the cause of the error and then
operate the special relay SM50 and special register SD50 to cancel the error.
(This does not apply to reset operation.)

REMARK

Refer to Section 7.12.2 for canceling the error.
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7.17 Serial Communication Function (Usable with the QO0CPU or Q01CPU)

The serial communication function is designed to make communication in the MC
protocol (*1) by connecting the RS-232 interface of the CPU module and personal
computer, display device or the like by an RS-232 cable.

The serial communication function is not used for connection of GX Developer or GX
Configurator and the CPU module.

Communication using the serial communication function can be made by the QO0CPU
or QO1CPU.

(The QO0JCPU does not have the serial communication function.)

The following explains the specifications, functions and various settings needed to
make communication with a personal computer, display device or the like using the
serial communication function.

RS-232 cable

Personal computer,
display device

Communication in
MC protocol

k1 The MC protocol is the abbreviation of the MELSEC communication protocol.
The MELSEC communication protocol is a name of the communication method
to access from the mating equipment to the QCPU in accordance with the
communication procedure of the Q series PLC (e.g. serial communication
module, Ethernet interface module).
Serial communication function enables the communication of data in ASCII
format and Binary format.

POINT

The CPU that can make communication with a personal computer, Display device
or the like using the serial communication function is only the QO0CPU/Q01CPU
that is connected with the personal computer, Display device or like.
Communication cannot be made with the other station of MELSECNET/H, Ethernet
or CC-Link via the QO0CPU/QO01CPU that is connected with the personal
computer, Display device or the like.
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(1) Specifications

(& Transmission specifications
The following table indicates the transmission specifications of RS-232
used for the serial communication function of the CPU module.

Use the serial communication function after making sure that the
specifications of the personal computer, Display device or the like match
those of the following table.

MELSEC-Q

Item Default Setting Range
Communication system Full duplex communication O
Synchronization system Asynchronous system O

o 9.6kbps, 19.2kbps, 38.4kbps,
Transmission speed *1 19.2kbps
57.6kbps, 115.2kbps
Start bit: 1
Data bit: 8
Data format o O
Parity bit: Odd
Stop bit: 1
MC protocol format <2 Format 4 (ASCII) 0
(Automatic judgment) Format 5 (binary)
QnA-compatible 3C frame
Frame *2 . a
QnA-compatible 4C frame
Transmission control DTR/DSR control 0
Sum check k1 No Yes, No
o o . No wait, 10ms to 150ms (10ms
Transmission wait time k1 No wait .
increments)
Write during RUN setting *<1 [Not enabled Enabled, Not enabled
Extension distance 15m 0

*1: Can be set in the PLC parameter setting of GX Developer.
*2: The relationships between the MC protocol formats and frames are indicated in the

following table.

Function Format 4 Format 5
Communication in ASCII code |QnA-compatible 3C frame O X
QnA-compatible 4C frame O X
Communication in binary code [QnA-compatible 4C frame X O

O: Usable, X: Unusable



7 FUNCTION

MELSEC-Q

(b) RS-232 connector specifications
The following table indicates the applications of the RS-232 connector of
the QOOCPU/QO1CPU.
Appearance Pin No. Signal Symbol Signal Name
1 RD (RXD) Receive data
2 SD (TXD) Send data
3 SG Signal ground
4 0 H]
Mini-Din 6 pins 5 DSR (DR) Data set ready
(female)
6 DTR (ER) Data terminal ready
() RS-232cable

The following RS-232 cable can be used for connection of the
QO00CPU/QO1CPU with the personal computer, GOT or the like.
* QC30R2 (cable length: 3m)
* FKRK620-%* ** (KURAMO ELECTRIC) manufactured
Cable with a mini-DIN connector on one side and without connector on
the other side
* %% indicates the cable length, which can be specified up to 15ms in

0.1m increments
@

(Q00/QO1CPU side) FKRK620-***

/

| Effective length
f

Signal layout of Q00/Q01CPU side
connector of FRRK620-***

i A—

Pin No. 1 2 3 4 5 6 Metal
Signal name RD SD SG — DR ER shell
Wire core Yellow | Brown | Black Red Blue Green | Shield
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(2) Functions
The serial communication function allows the MC protocol commands in the
following table to be executed.
Refer to the following manual for details of the MC protocol.
» Q-Compatible MELSEC Communication Protocol Reference Manual
Function Command Processing Processing Points
Reads bit devices by 1 point. ASCII: 3584 points
in bits 0401 (00[_11) yLp p
BIN: 7168 points
Batch read . ) . -
. Reads bhit devices by 16 points. 480 words (7680 points)
inwords | 0401 (00[_]0) : :
Reads word devices by 1 point. 480 words
Writes to bit devices by 1 point. ASCII: 3584 points
inbits | 1401 (00C1) yp P
) BIN: 7168 points
Batch write 1 . . . . .
. Writes to bit devices by 16 points 480 words (7680 points)
inwords | 1401 (0010) [— : -
Writes to word devices by 1 point. 480 words
Reads bit devices by 16 points or 32 points by
designating the devices at random.
2(Random read |in words | 0403 (00[_I0) . . : - : 96 points
g Reads word devices by 1 point or 2 points by
g designating the devices at random.
o)) . . . . .
Sets/resets bit devices by 1 point by designatin
'% in bits 1402 (00[]1) _ yLp y aesig 9 loa points
a the devices at random.
Test *1 Sets/resets bit devices by 16 points or 32 points
Random write by designating the units at random.
( ) inwords | 1402 (00[_I0) y. g g : - _ %2
Writes to word devices by 1 point or 2 points by
designating the devices at random.
Registers the bit devices to be monitored by 16 .
) . ) 96 points
Monitor . points or 32 points.
o in words | 0801 (00[_10) : X :
registration Registers the word devices to be monitored by 1 96 points
i
point or 2 points. P
) . Monitors the devices registered for monitoring. Number of points
Monitor in words | 0802 (00[_]0)

registered for monitor

*1: When performing write during RUN of the CPU module, set write during RUN setting to "Enable".
*k2: Set the number of processing points within the range of the following expression.
(Number of word access points) x 12 + (number of double word access points) x 14 < 960
» One point of a bit device corresponds to 16 bits for word access or to 32 bits for double word access.
« One point of a word device corresponds to one word for word access or to two words for double word access.
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(3) Accessible devices
Device Number
Class Device Device Code Range *1 Write Read
(Default Value)
Internal system |Function input FX 000000 to 00000F
device Function output FY 000000 to 00000F X X
Function register FD 000000 to 000004
Special relay SM 000000 to 001023
Special register SD 000000 to 001023
Internal user Input X 000000 to 0007FF
device Output Y 000000 to 0007FF
Internal relay M 000000 to 008191
Latch relay L 000000 to 002047
Annunciator F 000000 to 001023
Edge relay \ 000000 to 001023
Link relay B 000000 to 0007FF
Data register D 000000 to 011135
Link register w 000000 to 0007FF o
Contact TS
Timer Calil TC 000000 to 000511
Current value [TN o
) Contact SS
Retentive -
timer Call SC ad
Current value [SN
Contact CS
Counter Calil CC 000000 to 000511
Current value |CN
Special link relay SB 000000 to 0003FF
Special link register SW 000000 to 0003FF
Step relay *2 S 000000 to 002047 X
Direct input DX 000000 to 0007FF
Direct output DY 000000 to 0007FF
Index register z 000000 to 000009 O
File register R 000000 to 032767
ZR 000000 to 007FFF

*¢1: The device number ranges given in the above table are default values.

(O: Read/write enabled, X: Write disabled

When you have changed the number of device points on the QO0OCPU or Q01CPU, use the new device number range.

*2: Since Basic model QCPU is not compatible with the SFC function, the contents of the step relays, if read, cannot be

used as data.
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(4) Setting of transmission specifications
Use the serial communication setting PLC parameters to set the transmission

speed, sum check, transmission wait time and write during RUN setting of the
serial communication function.

(@)

(b)

Click here to use the serial PLCname  |PLCwstem  |PLCAle  |PLORAS
communication function. i [ 170 sssigrment ]

Selecting "Use serial o
communication” allows

you to change the settings.

When using the serial communication function to make communication with

the personal computer, Display device or the like, specify "Use serial
communication".

The default values of the transmission speed, sum check, transmission wait
time and write during RUN setting are displayed.

You can change the transmission speed, sum check, transmission wait
time and write during RUN setting according to the specifications of the
external device.

On[H) Parameter [ %]

] Device | Program | Boot file |

N

'S

I Use serial communication

e Baud rate

Transmigsion weight time:

RUN write setting
r

D ata format value is fixed as below.
Start bit ;1 Parity bit:0dd
Data bit8 Stop bit:1

Acknowledge XY assignment ‘ Default | | End ‘ Cancel |

(5) Instructions

(@)

Connection can be switched to GX Developer during communication with
the personal computer, Display device or the like using the serial
communication function.

However, the personal computer, Display device or the like that was
making communication using the serial communication function results in a
communication error.

Refer to the manual of the used device for the way to start the personal
computer, Display device or the like when the CPU module is reconnected
with the personal computer, Display device or the like.

(b) When you specify "Use serial communication”, the transmission speed

changed using GX Developer is not made valid.

POINT

The data set in serial communication setting is made valid when:
» The PLC is powered on; or
» The Q00/Q01CPU is reset.
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(6)

function
The following table indicates the error codes, error definitions and corrective
actions that are sent from the QO0CPU or QO01CPU to the external device when
errors occur during communication made using the serial communication

MELSEC-Q

Error codes for communication made using serial communication

function.
Error que Error Item Error Definition Corrective Action
(Hexadecimal)
« Refer to the Appendices of the Basic Model
4000H (CPU detected error) . QCPU (Q Mode) User's Manual (Hardware
to O * Error that occurred in other than the . . .
; S . Design, Maintenance and Inspection), and
AFFFH serial communication function . .
take corrective action.
» Reconsider the sent message.
Frame length * The length of the received message is |* The number of access points of the
7153H . o e -
error outside the permissible range. message should be within the permissible
range.
7155H Unregistered » A monitor request was given before « Give a monitor request after registering the
monitor error monitor registration was made. device to be monitored.
Requested data |+ The requested data or device * Check and correct the sent .
7164H g . message/requested data of the device on
error specifying method is in error. L
the other end, and restart communication.
7167H « A write command was specified for the |+ Change the setting to write during RUN
Disabled during | setting of write during RUN disable. enable and restart communication.
RUN » The command specified cannot be * Set the CPU module to STOP and restart
7168H . e
executed during RUN. communication.
716DH '\"0.”'“” . * The QnA-compatllbIe 3C./4C frame Was |, perform monitor registration again.
registration error | not used for monitor registration.
» Check and correct the sent message of the
* The command or sub-command i
7E40H Command error - . device on the other end and restart
specified does not exist. S
communication.
» The number of points specified for « Check and correct the sent message of the
7E41H Data length error | random read/write exceeds the number| device on the other end and restart
of points enabled for communication. communication.
. » Check and correct the sent message of the
« The requested number of points i
7E42H Data count error device on the other end and restart
exceeds the range of the command. S
communication.
* The dev!ce spec!f!ed does not exist. » Check and correct the sent message of the
) « The device specified cannot be i
7E43H Device error e . device on the other end and restart
specified for the corresponding S
communication.
command.
« Do not give continuous requests from the
Continuous * The next request was received before device on the other end,
7TEATH request error the repl mgssa e was returned » Match the monitoring time of timer 1 with the
q ply 9 ’ time-out period of the device on the other
end.
Device point * The number of access points is * Check and correct the sent message of the
TE4FH P . P device on the other end and restart
count error incorrect. A
communication.
Request
destination  The request destination module /O « Correct the module 1/0 number of the data
7E5FH g N
module 1/0 number is in error. send destination.
number error
Registered point |+ The number of registered points « Correct the set value of the registered points
7TE64H . : .
count range error| (word/bit) is outside the range. (word/bit).
» The next data was received before « Perform handshake with the device on the
7FO1H Buffer full error completion of received data other end, for example, to increase the
processing. sending intervals.
Receive header : -irshii Zcr):g:nand (frame) section specified|, Check and correct the sent message of the
7F21H - device on the other end and restart

section error

* The ASCII code received cannot be
converted into binary.

communication.
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Error Code
(Hexadecimal)

Error Item

Error Definition

Corrective Action

» The command or device specified does

» Check and correct the sent message of the

TF22H Command error | not exist. device on the other end and restart
» The remote password length is in error. | communication.
MC protocol * The data (e.g. ETX, CR-LF) specifi(_ad . Che_ck and correct the sent message of the
7F23H after the character part does not exist device on the other end and restart
message error - -
or in error. communication.
* The calculated sum check does not » Reconsider the sum check of the device on
TF24H Sum check error ;
match the received sum check. the other end.
* Reduce the communication speed and
restart communication.
» Check the QO0CPU or QO1CPU for
» The next data was received before the | occurrence of an instantaneous power
7F67H Overrun error QO00CPU or Q01CPU completed failure.
receive processing. (For the QOOCPU or QO01CPU, use the
special register SD53 to check.)
When an instantaneous power failure has
occurred, remove its cause.
« Match the setting of the QO0OCPU or
7F69H Parity error * The parity bit setting does not match. QO01CPU with that of the device on the other
end.
» The receive buffer of the OS overflew, ' ExerC|se.DTR control to _make
7F6AH Buffer full error LT . communication, preventing a buffer full
resulting in skipped receive data. error.
« Refer to the Q Corresponding
FOOOH 0 ) ﬁ;ﬁo‘iﬁf}fggﬂ:’y the MELSECNET/H | /e SECNET/H Reference Manual (PLC to
) PLC Network) and take corrective action.
7-48 7-48
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8 COMMUNICATION WITH INTELLIGENT FUNCTION MODULE

1)

)

Description of intelligent function modules

Basic model QCPU allows the use of the Q series-compatible intelligent function
modules.

The intelligent function module is a module that allows Basic model QCPU to
process analog values or high-speed pulses which cannot be processed with I/O
modules.

For example, an analog value is converted into a digital value with the
analog/digital conversion module, one of the intelligent function modules, before
being used.

Communication with intelligent function modules

The intelligent function module is equipped with memory (buffer memory) to store
the data received from or output to external devices.

Basic model QCPU reads/writes the data from/to the buffer memory.

8.1 Communication Between Basic model QCPU and Q-series Intelligent Function Modules

The following methods enable the communication between Basic model QCPU and
intelligent function modules:

« Initial setting or automatic refresh setting using the GX Configurator

« Intelligent function module device

« Instructions dedicated for intelligent function modules

* FROM/TO instruction
The following table shows the communication timing for the communication methods
with intelligent function modules described above:

Communication timing Storage location * !
hod with intell fi dul Basc * 3
Communication method with intelligent function modules i ; *
g Power ON model | STOP — Instruction|  END Basic . *
QCPU RUN execution |processing( model | Intelligent
reset QCPU
. Initial setting O O O — — O —
GX Configurator - -
Automatic refresh setting — — — — O O —
Intelligent function module device * 4 — — — O — O —
Instructions dedicated for intelligent function modules P o
& 4 - - - ~ - -
FROM/TO instruction ** — — — O — O —
Communication timing .............. O: Executed —: Not executed
Storage location ...........ccceceeee O: Can be stored —: Cannot be stored

REMARK

*1: Indicates whether the data (designated by the GX Configurator, of the device

initial value, etc.) is stored in Basic model QCPU or in an intelligent function
module.

*2: Represents the internal memory of Basic model QCPU.
*3: "Intelligent” represents an intelligent function module.
*4: Represents the program using the intelligent function module device, the

FROMI/TO instruction, or the instructions dedicated for intelligent function
modules.
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8.2 Initial setting and automatic refresh setting using GX Configurator

(1) Initial and automatic refresh settings of intelligent function modules
Installing the GX Configurator compatible with the intelligent function module
enables the initial setting and automatic refresh setting with GX Developer.
When the initial setting and automatic refresh setting of the intelligent function
module is designated with GX Developer, you can write/read data without
creating the program for the communication with the intelligent function module.
Moreover, you can conduct the initial setting or automatic refresh setting without
designating the buffer memory address of the intelligent function module.

(2) Setting using the GX Configurator
This section describes the example to set the initial setting and automatic refresh
setting of A/D conversion module Q64AD.
(@) Initial setting
The initial setting of Q64AD offers the following four settings:
« Designation of enable/disable A/D conversion
» Designation of sampling/averaging processing
» Designation of time averaging/execution averaging
« Designation of average time/average execution
The initial setting of Q64AD is designated on the following initial setting
screen of GX Configurator.

[Initial setting screen]
Initial setting = 3

Module information
Module model name:  GE44D0 Start 1/0 Mo 0000

Module type: A0 Conversion Module

Setting item Setting value sl
CH1 &-D converzion enable/dizable zetting Enable -
CH1 Sampling process/averaging process setting Sampling -
CH1 Time/number of times specifying Mumber of times - |
CH1 Awverage time/average number of times setting 4

[Setting range] Time: 2 to 5000 ms
Mumber of times: 4 to 62500 times

CHZ2 A4-D converzion enable/dizable zetting Enable -
CHZ Sampling process/averaging process setting Sampling v .
Details
Select input
M ake teut file End zetup Cancel
The designated initial setting data is stored in the intelligent function
module.
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(b) Automatic refresh setting
For the automatic refresh setting, designate the device at Basic model
QCPU to store the following data.

* Digital output of Q64AD

» Maximum/minimum values of Q64AD

* Error code

MELSEC-Q

The automatic refresh setting of Q64AD is designated on the following
automatic refresh setting screen of GX Configurator.

[Automaitic refresh setting screen]

Auto refresh szetting

Module infarmation

Module model name: QE4AD Start 1/0 Na. ooog

todule type: 4.0 Conversion Module

[ E3

Module side
Setting item Buifer size

Module side
Transfer
wiord count

Transter
direction

PLC zide | = |
Device

CH1 Diigital outpt value

D1

CH2 Digital output value

D1z

CH3 Digital output value

01z

CH4 Digital output value

CHT Mawirnurm valuz

CH1 Minirur valug

CH2 Maximum value

CH2 Minirur valug

R R B I B BV B IV Y

CH2 Mawirnum valug

Make tet file

End setup |

Cancel

The designated automatic refresh setting data is stored in the intelligent
function parameters of Basic model QCPU.

REMARK

For the details of the GX Configurator, refer to the manual of the intelligent function

module being used.
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8.3 Communication Using The Intelligent Function Module Device

(1)

)

Intelligent function module device

The intelligent function module device is the buffer memory of the intelligent
function module represented as a device of Basic model QCPU program.

It enables reading data stored in the buffer memory of the intelligent function
module, or enables writing data to the buffer memory of the intelligent function
module.

For example, programming can be performed as shown below when "100" is
written to the buffer memory address 0 of the intelligent function module whose
I/O numbers are X/Y20 to X/Y2F.

’—H [MOV K100 U,R\GQ"{

Buffer memory address
1/0 number X/Y20

Difference from the FROM/TO instruction

The intelligent function module device can be handled as a device of Basic
model QCPU, enabling the processing of data read from the intelligent function
module with one instruction.

For example, programming can be performed as show below when the result of
adding the data imported from the intelligent function module and the data of DO
is stored into D2.

’—H [+ U2GO DO D2 ?‘{

This saves the number of steps in the entire program.
The processing speed is the total of the instruction execution time and the access
time to/from the intelligent function modules.

POINT

When reading and processing the data of the intelligent function module frequently
in the program, use the FROM instruction to read the data at one point in the
program and store and process it in a data register, instead of using the intelligent
function module device every time.

Otherwise, the intelligent function module device accesses the intelligent function
module every time the instruction is executed, resulting in longer scan time for the
program.

REMARK

For the intelligent function module device, refer to Section 10.5.
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8.4 Communication Using The Instructions Dedicated for Intelligent Function Modules

(1) Description of the instructions dedicated for intelligent function
modules
(& The instructions dedicated for intelligent function modules are the

instructions that facilitate programming using the functions of the intelligent
function modules.

For example, the OUTPUT instruction, which is the instruction dedicated for
serial communication modules, allows data transmission in user-specified
message format with no handshaking protocol.

In this case, the communication is possible without considering the buffer
memory address of the objective serial communication module.

Basic model QCPU Serial communication module - set the channel
,”'7 to use by control
b15 ~ bO trans- /. data
@:2 J://' Chalnnel ____|mission ;
*2 \\ Channel gﬁ‘g;oni
f/%//i ) ___|missiony

(b) A completion device should be designated for the instruction dedicated for

intelligent function modules.

The designated completion device turns ON for one scan when the
execution of the instruction dedicated for intelligent function modules is
completed.

When the completion device turns ON, another instruction dedicated for
intelligent function modules can be executed to the same intelligent function
module.

To use two or more instructions dedicated for intelligent function modules to
one intelligent function module, be sure to execute the next instruction
dedicated for intelligent function modules after the completion device turns
ON.

(2) Instructions

(&) If the instruction dedicated for intelligent function modules are executed and
Basic model QCPU is switched from RUN to STOP before the completion
device turns ON, the completion device turns ON one scan later when
Basic model QCPU is switched to RUN next time.

REMARK

For the instruction dedicated for intelligent function modules and the completion
device, refer to the manual of the intelligent function module being used.
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8.5 Communication Using FROM/TO Instruction

(1) FROMI/TO instruction
At the execution of the FROM/TO instruction, the data stored in the buffer
memory of the intelligent function module can be read, or data can be written to
the buffer memory of the intelligent function module.
The FROM instruction stores the data read from the buffer memory of the
intelligent function module to the designated device.
The TO instruction writes the data of the designated device to the buffer memory
of the intelligent function module.

REMARK

1) For the details of the FROM/TO instruction, refer to the following manuals.
* QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)

2) For the details of the buffer memory of the intelligent function module, refer to the
manual of the intelligent function module being used.
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9 PARAMETER LIST

There are two types of promoters used in Basic model QCPU's procedures: "PLC
parameters" that are used when operating a PLC and "network parameters" that are
used when connecting to the MELSECNET/H, Ethernet or CC-Link system.

This chapter shows a listing of PLC parameters and network parameters used for
GX Developer.

For details regarding each setting item, refer to the section or manual indicated.
For GX Developer setting procedures, see the GX Developer Operating Manual.

The parameters written from the GX Developer will be validated within the Basic model
QCPU in the following cases: (*¢1)

» When the power supply to the PLC is switched on.

» When the Basic model QCPU is reset.

» When the Basic model QCPU changes from STOP to RUN.

*1 The PLC parameter I/O allocation switch settings and detailed settings and the
network parameters will be transmitted to the target intelligent function module at
the following startup of the Basic model QCPU and will be used there.

* When the PLC is powered on

» When the Basic model QCPU is reset

POINT

(1) When the switch settings of the 1/0 assignment PLC parameters and the
network parameters have been changed, the PLC must be powered off, then on
(ON to OFF to ON) or the Basic model QCPU reset.

If the PLC is not powered off, then on (ON to OFF to ON) or the Basic model
QCPU not reset, the new switch settings of the 1/0 assignment PLC parameters
and the new network parameters are not made valid.

(2) When the PLC parameters have been written to the Basic model QCPU, power
the PLC off, then on (ON to OFF to ON) or reset the Basic model QCPU.

REMARK

When the Basic model QCPU is switched from STOP to RUN, the PLC parameter
I/O allocation switch settings and detailed settings are not transmitted to the target
intelligent function module.
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Table 9.1 Parameter List

Item

Description

PLC name settings

Designate the label and comment for the CPU module to be used.
These settings do not affect CPU module operation

Label

Designates the label setting (name and use).

Comment

Designates the comment setting.

PLC system settings

These are the settings required for using the CPU module.
Default values are available for PLC control.

Low-Speed timer

Timer setting

High-Speed timer

Designates the low-speed/high-speed timer settings

RUN-PAUSE contact

Designates the contact which controls the CPU's module RUN/PAUSE operation.
Setting of only the PAUSE contact cannot be made. (Setting of the RUN contact or
RUN contact + PAUSE contact can be made.)

Remote reset

Enables/disables the remote reset operation from the GX Developer.

STOP-RUN output mode

Designates the output(Y) mode at STOP-RUN switching.

Number of vacant slot points

Designates the number of vacant slot points in the base/extension base midule.

Designates the interrupt counter "first No."

Interrupt counter
System .
) In Fixed cycle
interrupt .
i interval
settings
(n: 28to 31)

Specifies time intervals at which to execute interrupt pointers (128 to 131).

Interrupt program/fixed scan
program setting

Specifies whether to perform the high-speed execution of an interrupt program.

Module synchronization

Specifies whether to bring the start of a CPU module into synchronization with the
start of an intelligent-function module.

PLC RAS settings

These settings are used for the RAS function.

WDT

. WDT setting
settings

Set the watchdog timer of the CPU module.

Operation mode at error occurrences

Designates the CPU module operation mode to be established when an error is
detected.

Error check

Designates whether or not to detect a specified error .

Constant scan

Designates the constant scanning time.
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Default Value

Setting Range

Reference Section

No setting Max. of 10 characters —
No setting Max. of 64 characters —
100 ms 1 ms to 1000 ms(1 ms units) Section 10.2.10
10.0 ms 0.1 ms to 100.0 ms Section 10.2.10
No setting X0 to X7FF Section 7.6.1
Disabled Enabled/Disabled Section 7.6.3
Previous status (produce the status of |Produce the status of an output (X) before STOP/Clear the Section 7.4
i .
an output (X) before STOP output (output is 1 scan later)
QO00JCPU: 16 points, 32 points, 64 points, 128 points,
256points
16 points QO0CPU/QO01CPU: 16 points, 32 points, 64 points, 128 Section 5.6.1
points, 256 points, 512 points, 1024
points
No setting CO0 to C13408 (Counter setting points can be set up to 128.) Section 10.2.11
128: 100.0 ms
129: 40.0 ms . .
2 to 1000 ms (1 ms units) Section 10.10

130: 20.0 ms
131: 10.0 ms
The high-speed execution is disabled. |Enable/Disable the high-speed execution. Section 4.1.3
The start of an intelligent-function Yes/No to synchronize the start of an intelligent-function
module is synchronized. module.
200 ms 10 ms to 2000 ms (10 ms units) Section 4.2.2
Stop Stop/Continue Section 7.1.5
Checked Checked/Not checked Section 7.15
No setting 1 ms to 2000 ms(1 ms units) Section 7.2

9-4 9-4
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Table 9.1 Parameter List (continued)

Item

Description

Device settings

These settings designate the number of points for each device, the latch range,
and the local device range.

Number of device points

Designates the number of device points used.

Latch (1) first/last
(Latch clear valid)

Set the latch range where data can be cleared by remote latch clear operation
(first device number/last device number).

Latch (2) first/last
(Latch clear invalid)

Set the latch range where data cannot be cleared by remote latch clear operation
(first device number/last device number).

Boot file setting

Set whether boot will be performed from the standard ROM or not.

/0

allocations Designates the installation status for each system module.
Type Set the type of the module loaded.
Model name Set the model name of the module loaded.
(CPU module not used. User's memo)
I/0 allocation
Points Set the number of points of the corresponding slot.
Start XY

(First 1/0 number)

Set the first I/O number of the corresponding slot.

Base setting

Base model name

Set the model name of the main or extension base unit used.
(CPU module not used. User's memo)

Power model
name

Set the model name of the power supply module loaded on the main or extension
base unit. (CPU module not used. User's memo)

Increase cable
name

Set the extension cable model name. (CPU module not used. User's memo)

Slots

Set the number of slots of the main or extension base unit.
Set the number of slots to all base units.

Switch setting

Set various switches of the intelligent function module.

Detailed
setting

Error time output
module

Set whether to clear or retain the output when the CPU module results in a stop
error.

H/W error time
PLC operation
mode

Set whether to stop or continue the operation of the control CPU when the
hardware fault of the intelligent function module occurs.

I/O response time

Set the response time of the input module, 1/0 combined module or high-speed
input module.

9-5
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Default Value

Setting Range

Reference Section

X: 8 k points
Y: 8 k points
M: 8 k points
L: 8 k points ) . ) )
B: 8 k points X(2 k points), Y(2 k points), S(2 k points), SB(1k points) and
F: 2 k points SW(1 k points) are fixed.
SB: 2 k points Including the above points(1.5 k words), a total range of 16.4 .
. ] . Section 10.1
V: 2 k points k words is available. Section 10.2
S:8k po.ints « For one device: Max. 32 k points '
T2k p0|n.ts (There is no restriction on the total number of bit device
ST: 0 k point .
C: 1k point points.)
D: 12 k points
W: 8 k points
SW: 2 K points
: Only 1 range is designated for each device of B, F, V, .
No setting T ST.C,D,W. Section 7.3
. Only 1 range is designated for each device of L, B, F, .
No setting V.T.ST.C.D, W. Section 7.3
Boot not performed Boot not performed, boot performed Section 6.6
. * Empty, Input, High-speed input, Output, Intelligent,
No setting I/O combined, Interrupt
No setting * 16 characters
* QO0JCPU: 16 points/32 points/64 points/
128 points/256 points Section 5.6
No setting * Q00/Q01CPU: 16 points/32 points/64 points/
128 points/256 points/512 points/
1024 points
N " * Q00JCPU: OH to FOH
0 setting « QOOCPU./Q01CPU: OH to 3FOH
No setting * 16 characters
No setting * 16 characters
Section 5.3
No setting * 16 characters
No setting *2,3,5,8,10,12
: * Refer to the manual of the intelligent function module
No setting
used.
Clear * Clear/Retain
Stop * Stop/Continue

Input, I/O combined: 10ms
High-speed input interrupt: 0.2ms

* Input, I/O combined: 1ms, 5ms, 10ms, 20ms, 70ms
« High-speed input interrupt: 0.1ms, 0.2ms, 0.4ms,
0.6ms, 1ms

9-6
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Table 9.1 Parameter List (continued)

Item Description

Enables the user to check I/0 assignments, MELSECNET/ETHERNET settings,

X/Y allocation check and CC-Link settings.

Set the transmission speed, sum check, message wait time and write during RUN

Serial communication setting enable/disable when using the serial communication function of Q00/Q01CPU.

Use of serial communication . . _— .
Using the serial communication function turns on the check box.

function

Set the transmission speed for data communication with the device on the other
Baudrate

end.

Set whether to add the sum check code to the send and receive messages
Sum check according to the specifications of the device on the other end when making data

communication using the serial communication function.

Set the waiting time of the CPU module when data cannot be received

Message wait time . . .
9 immediately after the device on the other end has sent the data.

Set whether the data from the device on the other end to the PLC CPU is to be

Write during RUN setting written or not if the PLC CPU is during RUN.

Network parameters Set the parameters for MELSECNET/H, Ethernet and CC-Link.

MELSECNET, Ethernet setting  [Set the MELSECNET and Ethernet network parameters.

CC-Link setting Set the CC-Link parameters.
Intelligent function module Make the initial and automatic refresh settings of the intelligent function module set
parameters on GX Configurator.
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Default Value

Setting Range

Reference Section

19.2kbps 9.6 kbps/19.2 kbps/38.4 kbps/57.6 kbps/115.2 kbps
Yes No/Yes
Section 7.17
No wait No wait/10ms to 150ms (10ms increments)
Not enabled Not enabled/Enabled
N i * See the Q compatible MELSECNET/H and Ethernet
0 setling manuals. B
No setting « Refer to the CC-Link Manual. —
No setting Refer to the manual of the intelligent function module used. —
9-8 9-8
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This chapter describes all devices that can be used in Basic model QCPU.

The names and data ranges of devices which can be used in Basic model QCPU are
shown in Table 10.1 below.

Table 10.1 Device List

Default Values Parameter
) . Reference
Class Type Device Name . Designated ]
Number of Points Range Used . Section
Setting Range
Input * 8 2048 points X0 to X7FF Section 10.2.1
Output * 8 2048 points YO to Y7FF Section 10.2.2
Internal relay 8192 points MO to M8191 Section 10.2.3
Latch relay 2048 points LO to L2047 Section 10.2.4
Bit devices Anunciator 1024 points FO to F1023 Section 10.2.5
Edge relay 1024 points VO to V1023 Section 10.2.6
Step relay * 3 * 4 2048 points — Change possible | Section 10.2.9
:jme_mal user Link special relay * 3 1024 points SBOto SB3FF  |for 16.4 k words or| Section 10.2.8
evices - - <3
Link relay 2048 points B0 to B7FF less. * Section 10.2.7
Timer * 1 512 points TO to T511 _
1 - Section 10.2.10
Retentive timer * 0 points (STO to ST511)
) Counter ** 512 points COto C511 Section 10.2.11
Word devices
Data register 11136 points DO to D11135 Section 10.2.12
Link register 2048 points WO to W7FF Section 10.2.13
Link special register * 3 1024 points SWO0 to SW3FF Section 10.2.14
Function input 5 points FX0 to FX4 Section 10.3.1
Internal Bit devices Function output 5 points FYO to FY4 Section 10.3.1
system Special relay 1000 points SMO to SM999 Impossible Section 10.3.2
devices ) Function register 5 points FDO to FD4 Section 10.3.1
Word devices - - - -
Special register 1000 points SDO to SD999 Section 10.3.3

10-1

POINT

SFC program.

*4: The step relays are devices designed for SFC.
The step relays cannot be used with Basic model QCPU, which do not support

REMARK

*1: For the timers, retentive timers and counters, their contacts and coils are bit

devices and their current values are word devices.

*3: You cannot change the default values of the inputs, outputs, step relays, link
special relays and link special registers.

10-1
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Default Values Parameter
) . Reference
Class Type Device Name . Designated ]
Number of Points Range Used . Section
Setting Range
Link input 8192 points Jn\X0 to IN\X1FFF
. . Link output 8192 points Jn\YO to JnN\Y1FFF
Bit device - -
Link direct Link relay 16384 points Jn\BO to JN\B3FFF . .
. - - - Impossible Section 10.4
devices Link special relay 512 points Jn\SBO to JN\SB1FF
. Link register 16384 points Jn\WO0 to IN\W3FFF
Word device - - - -
Link special register 512 points JN\SWO to Jn\SW1FF
Intelligent
function | ord device  |Buffer regist 65536 point un\Goto Impossibl Section 10.5
module ord device uffer register points UN\GB5535 * 2 mpossible ection 10.
device
Index ) ) . . .
) Word device Index register 10 points Z0to 29 Impossible Section 10.6
register
QO00JCPU 0 points —_—
File register |Word device File register  (QooCPU/ ‘ RO to R32767 Impossible Section 10.7
32k points
QO01CPU P ZR0 to ZR32767
Nesting — Nesting 15 points NO to N14 Impossible Section 10.8
. Pointer 300 points PO to P299 . Section 10.9
Pointers —_— - - Impossible -
Interrupt pointer 128 points 10 to 1127 Section 10.10
Network No 239 points J1to J239 Section 10.11.3
00JCPU U0 to UF
Other e Q Impossible .
1/0 No QO0CPU/ e Section 10.11.4
U0 to 3F
Q01CPU
Decimal constants K-2147483648 to K2147483647 Section 10.12.1
Hexadecimal constants HO to HFFFFFFFF Section 10.12.2
Constants —_— ch ——
aracter strin 5
9 “ABC" and "123"*° Section 10.12.4
constants

10-2

POINT

*5: Character strings may be used with only the $MOV instruction.
Character strings cannot be used with any other instructions.

REMARK

*2: The actually usable points vary with the intelligent function module. For the
buffer memory points, refer to the manual of the intelligent function module

used.

10-2
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10.2 Internal User Devices
Internal user devices can be used for various user applications.
The "number of usable points" setting is designated in advance (default value) for
internal user devices.

However, this setting can be changed by PLC parameter device setting.

[Device setting screen)]

On(H) Parameter
SFC }I.J‘D assignment | Serial
PLC name I PLLC system ] PLC file I PLC RaS Device ‘]Plugram I Boot file I
sum | Di Devw. | Latch(1] | Latch(1] | Latch(2) | Latch(2) Local Local
# 2 paint shart end shart end dev. start | dev. end
Input relay # (16 [ 2K
Outputrelsy | ¥ [ 16 | 2K
Intermnalrelay | M | 10 [ 8K
Latch relay L [10] 2K
Lk relay B | 16| 2K
Annunciator | F | 10 | 1K
Link special | 5B | 16 | 1K
Edaoe relay Voo | Kk
Step relay S [ 10 ] 2K
Timer T [10]6512
Retentive timer | ST | 10 | OK
Counter C |10 512
Dataregister | O | 10 [11135]
Link register | W/ [ 16 | 2K Default value
Link special | SWw [ 16 | 1K
" F
Dev. point" can be changed
: " P
Device total K words  The total number of device points is up to 16704 wards at devices where a "Dev. pOInt
Latch [1): The clear it possible with latch clear, . .
‘word device ¥ words L2teh (2] The clear is impossible with latch clear value is shown in brackets.
Please do the clear with the PLC memory clear.
Cllictice Lty High speed area 0 - CH11
Acknowledge XY assignment | | Drefault | Check ‘ End ‘ Cancel ‘

(1) Setting range in the internal user device
For all Basic model QCPU internal user devices other than the input (X), output
(Y), step relay (S), special link relay, and special link registers (SW) devices, the
number of points used can be changed within a 16.4 k word (including 1.5k
words for an internal user device) range by PLC parameter device setting.
The items to consider when making such changes are discussed below.

(&) Setting range
1) The number of device points is designated in 16-point units.

2) A maximum of 32 k points can be designated for one type of device.
1 point is calculated as 2 points (1 for coil, 1 for contact) for the timer,
retentive timer, and counter.

(2) Memory size
Use the following formula to obtain the memory size of an internal user device.
1.5 + (Bit devices size) + (Word devices size) + (Timer, retentive timer and counter size) < 16.4k

(&) For bit devices:
For bit devices, 16 points are calculated as 1 word.

(M+L+F+V+B total number of points)

(Bit device size) =
16

(Word)

10-3 10-3
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(b) For timer (T) retentive timer (ST), and Counter (C):
For the timer, retentive timer, and counter, 16 points are calculated as 18
words.

(T, ST, C total number of points)
16

(Timer, retentive, counter size) = % 18 (Word)

(c) For word devices:
For data registers (D) and link registers (W), 16 points are calculated as 16
words.

(D, W total number of points)

(Word device size) =
16

x 16 (Word)

POINT

(1) When an internal user device's "number of usable points" setting is changed,
the following files which were created under the previous setting cannot be
used as they are.

* The sequence program
After changing the setting, the sequence program must be read from the Basic
model QCPU to GX Developer, and then they must be written back to it again.

10-4 10-4
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10.2.1 Inputs (X)

(1) Definition
(&) Inputs are commands or data transmitted to the Basic model QCPU from a
peripheral device by push-button switches, selector switches, limit switches,
digital switches, etc.

+ Push-button switch

O

- Selector switch Input (X)
:> Sequence
operation
- Digital switch

(b) The input point is the Xn virtual relay inside the Basic model QCPU, with the
program using the Xn's N/O contact or N/C contact.

Virtual relay —
PB1 !_ X0 _!
—_—
I Programmable
o O —\X0 ’_|I Q_‘ controller
LS2 ‘ X1 }‘/
-5 5 @ O
: | |
PB16
) | XF |
o AGRISE O
|
AN AN
N g
Input ladder (external device) Program

Figure 10.1 Inputs(X)

(c) There are no restrictions regarding the number of Xn N/O contacts and N/C
contacts used in a program.

kX0 2
No restrictions regarding 1
; L i1 HF (Y21
the quantity used. V21
_|
X0
I (Y23

Figure 10.2 Input(X) Used in Program
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(2) Reading the inputs
(&) There are 2 types of input: "refresh inputs" and "direct access inputs".

1)

Refresh inputs are ON/OFF data read from the input module using the

refresh mode. *1
CPU module Input module

ON/OFF
data

1. [ Acquisition of ON/OFF data
% Input refresh area 1«

2)

0 S EE—
X10
<
ran

These inputs are indicated as "X ." in the sequence program. For
example, a "10" input becomes "X10".

Direct access inputs are ON/OFF data read from the input module

using the direct mode. *2
CPU module Input module

| Input refresh area |

>-| Acquisition of ON/OFF data

DX10«

These inputs are indicated as "DXt " in the sequence program.

For example, a "10" input becomes "DX10".

Direct access input can be made in a LD/AND/OR instruction that uses
an input in units of 1 point.

(b) Differences between refresh input and direct access input
Since the direct access input accesses the input module directly at
instruction execution, it imports an input faster than the refresh input.
However, the direct access input takes longer instruction processing time
than the refresh input.
Moreover, direct access inputs can only be used for inputs used with the
input module and intelligent/special function module which are installed at
main and extension base unit.

The

refresh and direct input differences are shown in Table 10.2 below.
Table 10.2 Differences Between Refresh

Iltem Refresh Input Direct Access Inputs

base unit

Input module installed at base/extension

Inputs of intelligent function module
installed at base/extension base unit

Usable Usable

Inputs of I/

base/extension base unit

O link module installed at

system or

Inputs used at MELSECNET/H network

CC-Link system Usable Unusable

REMARK

*1: See Section 4.7.1 for details regarding the refresh mode.

10-6
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(c) The same input number can be designated for a refresh input and a direct
access input.

If used as a refresh input after being used as a direct access input,
operation will be based on the ON/OFF data read at the direct access input.

Operation is based on the ON/OFF data read at
the END processing input refresh.

_|_><;\

1o
N BN T
|1

Y10 >

Direct access input

[Operation is based on the ON/OFF]
data read at the input module.

Y11 >

Operation is based on the ON/OFF data read at
the direct access input.

Lx

Y12 >

Figure 10.3 Refresh Input & Direct Access Input

POINT

(1) When debugging a program, an input (X) can be set to ON/OFF as described
below.

* OUT Xn instruction

OUT X1
ON/OFF command N >—{

| |
| X1

» GX configurator test operation

(2) With the CC-Link, an input (x) can be designated as a destination device for the
» RX refresh (on Basic model QCPU side) by using a CC-Link automatic refresh
setting.

* Refresh destination (Basic model QCPU side) device of link input of
MELSECNET/H

10-7 10-7
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10.2.2 Outputs (Y)

(1) Definition
(&) Outputs are program control results which are output to external
destinations (solenoid, electromagnetic switch, signal lamp, digital display,

etc.).
Signal lamp
\ ! 7
Q
output (Y) Digital display

Sequence "

operation
Contact

(b) Outputs occur at one N/O contact or its equivalent.

(c) There are no restrictions regarding the number of output Yn N/O contacts
and N/C contacts used in a program.

Programmable N restrictions regarding the quantity used.

controller
XO% | -
Hb v+ HF ch
o x
f
| X1 Y20 X2 |
A (o1 |
LR , |
‘ I 11 {v22 ) ‘
N Y
Program Out ladder (external device)

Figure 10.4 Output(Y) Operation

(2) Using outputs as internal relays (M)
"Y" inputs corresponding to vacant slots and slots where input modules are
installed can serve as internal relays (M).

Q@
3
Slele e 3|22
ISR
>~ B|B|8 o|o|o
= 0O0|0| 0O
5 2|22 E|EIE
Sl =555
o}
?z|3a|3 B8 2
roczjj
2/¥|=|=|10|0|o
(o]
[a
H_/
Laomw

L~ Equivalent to internal relay
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(3) Output method
(&) There are 2 types of output: "refresh outputs" and "direct access outputs".
1) Refresh outputs are ON/OFF data which is output to the output module
using the refresh mode. *1
CPU module Output module

ON/OFF data output

| Output refresh area

0 | ——
——Y10

These outputs are indicated as "Y. " in the sequence program.
For example, a "10" input becomes "Y10".

2) Direct access outputs are ON/OFF data which is output to the output

module using the direct mode. *2
CPU module Output module

| Output refresh area |

o
<DY1°|:‘ ON/OFF data output

These outputs are indicated as "DY! " in the sequence program.
For example, a "10" input becomes "DY10".

(b) Differences between refresh outputs and direct access outputs
With direct access outputs, the output module is directly accessed by
executing an instruction, and the processing speed is therefore slower
than that for refresh outputs.
A refresh output takes longer to process instructions than a direct
access output.
Moreover, direct access outputs can only be used for outputs used with
the output module and intelligent function module which are installed at
base unit and extension base unit.
The refresh and direct output differences are shown in Table 10.3 below.

Table 10.3 Differences Between Refresh Outputs & Direct Access Outputs

Iltem Refresh Input Direct Access Outputs
Output module installed at main/extension
base unit
Outputs of intelligent function module
installed at base/extension base unit
Outputs used at MELSECNET/H network
system or CC-Link system

Usable Usable

Usable Unusable

REMARK

*1: See Section 4.7.1 for details regarding the refresh mode.
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10.2.3 Internal relays (M)

(1) Definition
(&) Internal relays are auxiliary relays which cannot be latched by the
programmable controller's internal latch (memory backup).
All internal relays are switched OFF at the following times:
* When power is switched from OFF to ON.
* When reset occurs.
* When latch clear operation is executed.

(b) There are no restrictions regarding the number of contacts (N/O contacts,
N/C contacts) used in the program.

No restrictions regarding the quantity used.

MO switches ON at X0 OFF to ON
X0 ¥

—| I [ SET MO :l‘ The internal relay (M0) ON can only be used for internal
/ Basic model QCPU processing, and cannot be output
K20 externally.
|
[

g

T0>—

Y20 >— MO ON/OFF information is output from the output module
to an external destination.

X1 MO

— M100 )]
/

X2 MO

| M2047>-

Figure 10.5 Internal Relay

(2) Procedure for external outputs

Outputs () are used to output sequence program operation results to an
external destination.

REMARK

1) Latch relays (L) should be used when a latch (memory backup) is required.
See Section 10.2.4 for details regarding latch relays.

10-10 10-10



10 DEVICES
MELSEC-Q

10.2.4 Latch relays (L)

(1) Definition
(&) Latch relays are auxiliary relays which can be latched by the programmable

controller's internal latch (memory backup).
Latch relay operation results (ON/OFF information) are saved even in the
following cases:
* When power is switched from OFF to ON.
* When a Basic model QCPU reset occurs.
The latch is backed up by the Basic model QCPU battery.

(b) Performing remote latch clear using GX Developer turns OFF the latch
relay. However, the latch relay that has been set to "Latch (2): Cannot be
cleared by latch clear” in the device setting PLC parameters cannot be
turned OFF if remote latch clear is performed.

(c) There are no restrictions regarding the number of contacts (N/O contacts,
N/C contacts) used in the program.

No restrictions regarding the quantity used.

LO switches ON at X0 OFF to ON.
X0 ¥
O‘I/ [ SET LO :|_ The latch relay (LO) ON can only be used for internal

Basic model QCPU processing, and cannot be output
K20 externally.

| o >

Y20 >— LO ON/OFF information is output from the output
module to an external destination.

X1 Lo
— |—|y L100 )
X2 L0

| L2047 -

Figure 10.6 Latch Relay

(2) Procedure for external outputs
Outputs (Y) are used to output sequence program operation results to an
external destination.

REMARK

Internal relays (M) should be used when a latch (memory backup) is not required.
See Section 10.2.3 for details regarding internal relays.

10-11 10-11



10 DEVICES
MELSEC-Q

10.2.5 Anunciators (F)

(1) Definition
(8 Anunciators are internal relays used by the user in fault detection program.

(b) When anunciators switch ON, a special relay (SM62) switches ON, and the
Nos. and quantity of anunciators which switched ON are stored at the
special registers (SD62 to SD79).

At this time, the "ERR." LED is lit.

* Special relay :SM62.................... Switches ON if even one anunciator
switches ON.
* Special register:SD62................... No. of first anunciator which switched
ON is stored here.
SD63.....cccccveeenee The number (quantity) of anunciators

which are ON is stored here.
SD64 to SD79..... Anunciator Nos. are stored in the order
in which they switched ON.
(The same anunciator No. is stored at
SD62 and SD64.)
The anunciator No. stored at SD62 is also registered in the "fault history
area".
However, only one annunciator number is stored into the failure history
storage area while the PLC power is ON.

(c) The use of anunciators in the fault detection program permits the user to
check for the presence/absence of fault and to check the fault content
(anunciator No.), by monitoring the special registers(SD62 to SD79) when
the special relay(SM62) switches ON.

L <= 1111 1= 1
The program which outputs the No. of the ON annunciator (F5) is shown below.

[Fault detection program]

X0  X10
H }—' F5
SET B2 SM62 OFF to ON

| SD62 Oto5

SD63 0to1
[ BCOP SD62 K4Y20 SD64 0t05

SM62

Output of annunciator | i
No. which switched ON so79 [ o |

Annunciator ON detection
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(2) Anunciator ON procedure
(& Anunciator ON procedure

Anunciator operation can be controlled by the SET F.J and OUT

FL instructions.

1) The SET FiJ instruction switches the anunciator ON only at the leading
edge (OFF to ON) of the input condition, and keeps the anunciator ON
when the input condition switches OFF.

In cases where many anunciators are used, the OUT FL_ instruction
can be used to speed up the scan time.

2) The OUT FLJ instruction can switch the anunciator ON or OFF. It takes
longer to do so than the SET FLJ instruction. If the anunciator is
switched OFF by using an OUT F. > instruction, this will require the
execution of an RST Fi . or BKRST instruction. Use a SET Fi
instruction to switch the anunciator ON.

POINT

(1) If switched ON by any method other than the SET FL_ and OUT Fi;
instructions, the anunciator functions in the same way as the internal relay.

(Does not switch ON at SM62, and anunciator Nos. are not stored at SD62,
SD64 to SD79.)

(b) Processing at anunciator ON

1) Data stored at special registers (SD62 to SD79)

a) Nos. of anunciators which switched ON are stored in order at
SD64 to SD79.

b) The anunciator No. which was stored at SD64 is stored at SD62.
c) "1"is added to the SD63 value.

SET F50 SET F25 SET F1023
SN T T T

10-13

2) CPU LED indication

(& Anunciator OFF procedure

SD62| o|—>| 50 50 50

SD63| o|—| 1 2 3

SD64| o|—| 50 50 50

SD65| ¢ 25 25

SD66 0 0 1023| | Up to 16 annunciator
SD67| o 0 0 o| | No. can be stored.
sp79|_ o o] of L o

When any annunciator turns ON, the "ERR." LED on the front of the
Basic model QCPU is lit.

(3) Anunciator OFF procedure & processing content

An anunciator can be switched OFF by the RST FL_, BKRST, and OUT FL:
instructions.

1) An anunciator No. which has been switched ON by the SET FL’
instruction can be switched OFF by the RST FL: instruction.
2) Use the BKRST instruction if you want to switch all the anunciator Nos.

within a specified range.
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3) The OUT FL] instruction can execute ON/OFF of the anunciator No. by
the same instruction.

However, if an anunciator is switched OFF by the OUT FLJ instruction,

MELSEC-Q

the "processing at anunciator OFF" (item (b) below) does not occur.

Execute the RST FL_ or BKRST instructions after the anunciator has

been switched OFF by the OUT FL_ instruction.

Display reset input

H|

Display reset input

| (Annunciator ON program) |

‘/7 Fault detection program j
| (Annunciator ON program) |

-
[mMov spes z H

4[ RST FOZ :|—

‘/7 Fault detection program j

BKRSTP FO K10}

1) To switch OFF only the anunciators stored at SD62 and SD64:

SD62 and SD64 annuciators OFF
program

2) To switch OFF all anunciators which are ON:

FO to F9 OFF program

REMARK

For details regarding the RST and BKRST instruction, refer to the QCPU(Q
mode)/QnACPU Programming Manual(Common Instructions).
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(b)

10-15

MELSEC-Q

Processing at anunciator OFF
1) Special register (SD62 to SD79) data operation when an anunciator is
switched OFF by the RST FL_ instruction
 The anunciator No. which was switched OFF is deleted, and all
subsequent anunciator Nos. are moved up to fill the vacant space.
« If the anunciator No. stored at SD64 was switched OFF, the new
anunciator No. which is stored at SD64 is stored at SD62.
« "-1" is subtracted from the SD63 value.
« If the SD63 value is "0", SM62 is switched OFF.
SETF50 SETF25 SET F1023 RST F50
S T 0w T T T ™

sbe2| 0|—| 50 50 50| —>| 25
spe3| 0|—| 1|—| 2|—| 3|—| 2
Sbe4| O[—>| 50 50 50 / 25
sDe5| 0 —| 25 25 / 1023
SD66| 0 0|—= 1023 / 0
SD67| 0 0 0 0
soro_of | of | o | o [ o
2) Data stored in special registers (SD62 to SD79) when annunciator is
turned OFF by execution of BKRST instruction
» The annunciator number specified in the BKRST instruction is
deleted and the annunciator numbers stored after the deleted one
are shifted up.
« If the annunciator number stored in SD64 is turned OFF, the
annunciator number newly stored in SD64 is stored into SD62.
» The data of SD63 is decremented by the number of reset
annunciators.
* If the data of SD63 is 0, SM62 is turned OFF.
3) LED indication

When all annunciator numbers in SD64 to SD79 turn OFF, the "ERR."
LED is extinguished.
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10.2.6 Edge relay (V)

(1)

)

When Z1=0

When Z1=1

MELSEC-Q

Definition

(&) An edge relay is a device which stores the operation results (ON/OFF
information) from the beginning of the ladder block.
Edge relays can only be used at contacts, and cannot be used as coils.

X0 XlI x1|o Vi.
e

(b) The same edge relay number cannot be used twice in program executed by
the Basic model QCPU.

Edge relay
Stores the X0, X1 and X10 operation results

Edge relay applications
Edge relays are used for detecting the leading edge (OFF to ON) in program
configured using index qualification.

[Ladder example]
SM400
— | [Mov Ko z1 H

Index register (Z1) OFF

- - Repetition (10 times) designation
xo|21l vng

[FORK10H

— | | MoZ1 )
SM400

— | [INc z1 ]

[ NEXT H

1 scan ON at X0 leading edge

Increment Index Register (Z1) (+1)

Return to FOR instruction

[Timing chart]
ON

X0 OFF

A S—

ON

VO OFF 1

ON

MO OFF 1

1 Scan
ON

X1 OFF i
ON 1 scan ON at X1 leading edge

ON

1 Scan

V1 OFF

M1 OFF

REMARK

1) *1: The ON/OFF information for X0Z1 is stored at the VOZ1 edge relay.

10-16

For example, the X0 ON/OFF information is stored at VO, and the X1
ON/OFF information is stored at V1.
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10.2.7 Link relays (B)

(1) Definition
(@ Alink relay is the Basic model QCPU relay used to refresh the Basic model
QCPU from the MELSECNET/H network module's link relay (LB) and to
refresh the MELSECNET/H network module's link relay (LB) from the Basic
model QCPU data.

Basic model QCPU MELSECNET/H network module
r Link relay T I_ Link relay !
BO

LBO ‘

Link refresh . 1 Link refresh setting range

Internal relays or latch relays can be used for data ranges not used by the
MELSECNET/H network system.

» Range where no link relay latch occurs...Internal relay

» Range where link relay latch occurs........ Latch relay

(b) There are no restrictions regarding the number of contacts (N/O contacts,
N/C contacts) used in the program.

No restrictions regarding the quantity used.

ﬁ BO switches ON at X0 OFF to ON.
X0

I [ SET BO :|‘ The link relay (B0O) ON can only be used for internal Basic

/ model QCPU processing, and cannot be output externally.
BO K20

| T -

Y20 >— BO ON/OFF information is output from the output module
/ to an external destination.

X1 BO

|_|,I/ B100 )]
X2  BO

| BLFFF -

Figure 10.7 Link Relay

(2) Using link relays in the network system
In order to use link relays in the network system, a network parameter setting is
required.

REMARK

1) For details regarding the network parameters, refer to the For Qs MELSECNET/H
Network System Reference Manual.

2) The MELSECNET/H Network Module has 16384 link relay points assigned.
Basic model QCPU has 8192 link relay points assigned. When using subsequent
points after Point 8192, change the number of link relay points by using the
Device Setting sheet of the PLC Parameter dialog box.
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10.2.8 Special link relays (SB)

(1) Definition
(@ A special link relay indicates the communication status and error detection

of an intelligent function module, such as the MELSECNET/10H Network
Module.

(b) Because special link relays are switched ON and OFF in accordance with
various problems which may occur during a data link, they serve as a tool
for identifying data link problems.

(2) Number of special link relay points
There are a total of 1024 special link relay points between SBO and SB3FF.
Special link relays are assigned at a rate of 512 points per each intelligent
function module, such as the MELSECNET/10H Network Module.

REMARK

1) For details regarding special link relays used at the Basic model QCPU, refer to
the QCPU (Q mode)/QnACPU Programming Manual (Common Instructions).

10.2.9 Step relays (S)

The step relays are devices designed for SFC.
The step relays cannot be used for future expansion.
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10.2.10 Timers (T)

MELSEC-Q

Timers are of a forward timer type, with the time measurement beginning when the coll
switches ON, and ending (time out) when the present value exceeds the setting value.
The present value matches the setting value when a "time-out" occurs.
There are two types of timers: a low/high-speed that allows the current value to return
to "0" when a timer coil switches OFF, and a retentive timer that retains the current
value even when a timer coil switches OFF.
Timers Timers —I: Low-speed timers

High-speed timers

Retentive timers —I: Low-speed retentive timers

High-speed retentive timers

With a timer setting (instruction format), a device is assigned for a low-speed timer or
high-speed timer. The OUT TO instruction is used to assign a device for a low -speed
timer. The OUTH TO instruction is used to assign a device for a high-speed timer.

With a timer setting (instruction format), a device is assigned for a low-speed retentive
timer or high-speed retentive timer. The OUT TO instruction is used to assign a device
for a low-speed retentive timer. The OUTH TO instruction is used to assign a device for
a high-speed retentive timer.

[ Low-speed timers|
(1) Definition
(@) Low-speed timers are those that are only operative while the coil is ON.

(b) The time measurement begins when the timer's coil switches ON, and the
contact switches ON when a "time-out" occurs. When the timer's coil
switches OFF, the present value becomes "0", and the contact switches

OFF.
[Ladder example] ) o
X0 K10 When X0 switches ON, the TO coil switches ON, and the
| To contact switches ON 1 second later. (The low-speed timer
! measures time in 100 ms units.)

[Time chart]

ON

X0 OFF

ON

TO caoll OFF
1 Sec. N
| ON

TO contact OFF T

10-19

(2) Measurement units
(&) The default time measurement units setting for low-speed timers is 100 ms.

(b) The time measurement units setting can be designated in 1 ms units within a
1 ms to 1000 ms range.
This setting is designated in the "PLC system settings" in the PLC
parameter setting.
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[ High-speed timers|
(1) Definition

(&) High-speed timers are timers which are only operative while the coil is ON.
A high-speed timer is marked with a symbol "H".

(b) The time measurement begins when the timer's coil switches ON, and the
contact switches ON when the time elapses. When the timer's coil switches

OFF, the present value becomes "0", and the contact switches OFF.
[Ladder example] High-speed timer display

X0 H K200 | When X0 switches ON, the T200 coil switches ON, and
I T200 the contact switches ON 2 second later. (The high-speed

timer measures time in 10 ms units.)

[Time chart]
ON
X0 OFF
ON
T200 coil OFF
2 Sec. N
“TON
T200 contact OFF ! b}

(2) Measurement units
(&) The default time measurement units setting for high-speed timers is
10 ms.
(b) The time measurement units setting can be designated in 0.1ms units within
a 0.1 ms to 100 ms range.

This setting is designated in the PLC system settings in the PLC parameter
setting.
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| Retentive timers|
(1) Definition
(8 Retentive timers measure the "coil ON" time.

(b) The measurement begins when the timer coil switches ON, and the contact
switches ON when a time-out (coil OFF) occurs.
Even when the timer coil is OFF, the present value and the contact
ON/OFF status are saved. When the coil is switched ON again, the time
measurement resumes from the present value which was saved.

(c) There are 2 retentive timer types: low-speed retentive timer, and high-speed
retentive timer.

(d) The RST TL: instruction is used to clear (reset) the present value and
switch the contact OFF.
[Ladder example]
X0 K200

| STO

X0 ON time is measured as 20 seconds when the timer
measures time in 100 ms units.

X1 Retentive timer display
I ? [ RST STO When X1 switches ON, the STO contact is reset, and
the present value is cleared.
[Time chart]
ON
X0 OFF
ON
TO coil OFF
| 15 Sec. | 5 Sec. |
[ 1 |
TO present value 0><1 to 150 4 ><151 to 200 | >@
Present value is saved when coil switches. ON |
TO contact OFF

ﬁ

Contact remains ON when coil switches. Instruction execution
RST STO instruction

ON

e

X1 OFF

(2) Measurement units
(&) The measurement units settings for retentive timers are the same as those
for low-speed timers and high-speed timers.
» Low-speed retentive timer: Same as low-speed timer
« High-speed retentive timer: Same as high-speed timer

REMARK

In order to use retentive timers, a retentive timer "number of points used" setting
must be designated in the PLC parameters device settings.
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[ Timer Processing & accuracy|

(& When an OUT Ti: instruction is executed, the following processing occurs:
timer coil ON/OFF, present value update & contact ON/OFF processing.
Timer present value update and contact ON/OFF processing do not occur
at END processing.
[Ladder example]

X0 K10
I TO

[Processing at OUT TO instruction]

END OuUT TO END
Sequence 1 1
program
— > Processing content
Coil ON/OFF
[ Present value update
Contact ON/OFF

(b) When the OUT TL_ instruction is executed, the present value is added to
the scan time measured at the END instruction.
If the timer coil is OFF when the OUT T. instruction is executed, the
present value is not updated.
[Ladder example]

X0 H K8
I TO

[Present value update timing]

OUT TO OUT TO OuUT T0 OUT TO OUT TO OUT TO

END END END END END END
processing | processing | processing | processing | processing | processing
Program L R R B R B
oN
X0 external input [OFF i b b b b b
iON | | i i | | | i i i
QcPusxo  OFF o Do o o o
ST S N S S SR S S S
T0 coil ore L f
I O -V
TO contact OFF 1 L L L T Lo
10ms 1 2{1 23 1i2:1 2 3 1.2{1 2 3
| I | | ! I ! ! ! | !
measurement T \‘ T ! .’\\ T ! \} T : .'\\ T : \ T : A
Measured value ‘\2 i | 2 | |\2 X | 2 X |\2 X | \3
at END instruction < —
SR N
L Y L L i
TO present value 1 0+2=2 . 2+3=5 1 5+2=7 | 7+3=10
Input reading timing Timer accuracy
(+1 scan) - (1 scan time + timer time

limit setting) to 1 scan time
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(c) The timer response accuracy from the point when input (X) reading occurs,

until the point when the output occurs is + (2-scan time + timer time limit
setting).

[ Precautions when using timers]|

The following are a few precautions regarding timer use:

(&) A given timer cannot be designated (by OUT T. ) more than once in a
single scan.

If it is, the timer's present value will be updated at each OUT Tt :
instruction, resulting in a meaningless measurement.
ouT ouT ouT ouT ouT
END T:: T Ti. END T T
Sequence

| | | | | | |
program ‘ ‘ ‘

Present value is updated.
1 Scan

(b) When atimer (for example. T1) coil is ON, the OUT T1 instruction cannot be
skipped using a CJ instruction, etc.

If the OUT TLJ instruction is skipped, the timer's present value will not be
updated.

(c) Timers cannot be used in interrupt program.

(d) If the timer set value is "0", the contact goes ON when the OUT Tt
instruction is executed.

(e) If the setting value changes to a value which is higher than the present

value following a timer "time-out”, the "time-out” status will remain in effect,
and timer operation will not occur.

() If two timers are used, the ON/OFF ladders should be created as shown

below.
TO K10
—| I T1 >— 1 second measurement
following TO ON
T1 K10
—/|/|k TO >— 1 second measurement
when T1 ON
TO
_| I MO >— ON/OFF repeated every

1 second
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10.2.11 Counters (C)

Counters are "up counter" types, with the contact being switched ON when the count
value equals the setting value (count-out condition).

There are two counter types: counters which count the number of input condition start-
ups (leading edges) in sequence program, and counters which count the number of
interrupt factor occurrences.

(1) Definition
A counter is a device which counts the number of input condition leading edges
in sequence program.

(2) Count processing

A counter is a device which counts the number of input condition leading edges

in sequence program.

(&8 When and OUT CL instruction is executed, the following counter
processing occurs: coil ON/OFF, present value update (count value + 1),
and contact ON/OFF.

Counter present value update and contact ON/OFF processing do not
occur at END processing.
[Ladder example]

X0 K10
I co

[Processing at OUT CO Instruction (X0: OFF to ON)]

END OUT COo END
Sequence | |
program
—— > Processing content
Coil ON/OFF
{ Present value update
Contact ON/OFF

(b) The present value update (count value + 1) occurs at the leading edge
(OFF to ON) of the OUT CLJ instruction.
The present value is not updated in the following OUT Ct_ instruction

statuses: OFF, ON to ON, ON to OFF
[Ladder example]

X0 K10
| Co

[Present value update timing]

END OUTCO  END OUTCO  END OUT COo
Sequence ) | ) | ) |
program | i |
ON i : |
X0 OFF ! ! !
L ON ! 3
COcoil  OFF ) | f

, '

Present value update Present value update
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(c) Multiple counters can be used within a single scan to achieve the maximum
counting speed.
In such cases, the direct access input (DXt ) method should be used for
the counter input signals. *1

ouT ouT ouT ouT ouT
END C Cil: C./END cCi: Cl:
Sequence | 1 l l 1 I I
program L ‘ | ‘ J

OUT C._: execution intervals

(3) Resetting the counter
(&) Counter present values are not cleared even if the OUT CI - instruction
switches OFF. Use the RST C _ instruction to clear the counter's present
value and switch the contact OFF.

(b) The count value is cleared and the contact is switched OFF at the point
when the RST CL_ instruction is executed.
[Ladder example]

X0
| [ RsT co

[Counter reset timing]

END RST CO END RST CO END RST CO
Sequence 1 | 1 | 1 1
program i | i
ON ' | :
X0 OFF ! | i !
Execution : 3 :
RSTCO OFF \ﬂ : [
instruction T i T

Count value cleared & contact OFF Count value cleared & contact OFF

(4) Maximum counting speed
The counter can count only when the input condition ON/OFF time is longer than
the execution interval of the corresponding OUT CL _ instruction.
The maximum counting speed is calculated by the following formula:

Maximum counting _ N % i[times/sec] n: Duty(%) * 2
speed (Cmax) 100 T T: Execution interval of the OUT CL_ instruction

REMARK

1) *k1: See Section 10.2.1 for details regarding direct access inputs.
2) *2: The "duty" is the count input signal's ON-OFF time ratio expressed as a
percentage value.

~When T1=T2 n=— 1+
T14T2

-WhenT1<T2 n=—"F—
T1+T2

X 100%

X 100%

T1 T2

|
loN

Count input signal OFF

A
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[ Interrupt counters|

(1) Definition
Interrupt counters are devices which count the number of interrupt factor
occurrences.

(2) Count processing

(@)

(b)

The interrupt counter's present value is updated when an interruption
occurs. It is not necessary to create a program which includes an interrupt
counter function.

Interrupt counter operation requires more than the simple designation of a
setting value.

To use the interrupt counter for control purposes, comparison instructions
(=, <=, etc.) must also be used to enable comparisons with the setting
value, with an internal relay (M), etc., being switched ON or OFF according
to the comparison result.

The figure below shows a sample program in which MO is switched ON
after 10 interrupt inputs occur. (In this example, "C300" is the interrupt
counter No. corresponding to 10.)

H: kio  cz0 — Mo >—‘

(3) Setting the interrupt counter

(@)

(b)

10- 26

C300 10
C301 11
C302 12

C555 1127

In order to use interrupt counters, at first interrupt counter No. setting must
be designated in the PLC system settings in the PLC parameter setting.
256 points are then allocated for interrupt counters, beginning from the "first
counter No." which is designated.

If C300 is designated as the first interrupt counter No., numbers C300 to
C555 will be allocated for interrupt counters.

Interrupt counter (127 points)

t

Values corresponding to the interrupt counter No.

In order to use an interrupt counter, an "interruption permitted" status must
be established by EL1 instruction at the main routine program.
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(4) Precautions

(@)

(b)

(©

(d)

()

One interrupt pointer is insufficient to execute interrupt counter and interrupt
program operation.

Moreover, an interrupt program cannot be executed by an interrupt counter
setting designated in the PLC system settings in the PLC parameter setting.

If the processing items shown below are in progress when an interruption
occurs, the counting operation will be delayed until processing of these
items is completed.

The count processing starts after the execution of program is completed.
Even if the same interruption occurs again while processing of these items
is in process, only one interruption will be counted.

« During execution of sequence program instructions

« During interrupt program execution

« During execution of a fixed scan execution type program

The maximum counting speed of the interrupt timer is determined by the

longest processing time of the items shown below.

« Instruction with the longest processing time among the instructions used
in the program

* Interrupt program processing time

* The processing time of a fixed scan execution type program

The use of too many interrupt counters will increase the sequence program
processing time, and may cause a "WDT ERROR".

If this occurs, either reduce the number of interrupt counters, or reduce the
counting speed for the input pulse signal.

The interrupt counter's count value can be reset by using the RST CL:
instruction in the sequence program prior to the FEND instruction.

(H The interrupt counter's count value can be read out by using the sequence

10- 27

program MOV instruction.
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10.2.12 Data registers (D)

(1) Definition
(a) Data registers are memory devices which store numeric data (-32768 to
32767, or 0000H to FFFFRH).
(b) Data registers consist of 16 bits per point, with reading and writing executed
in 16-bit units.
b15 ~
Dn | R

(©

If the data registers are used for 32-bit instructions, the data will be stored in
registers Dn and Dn + 1. The lower 16 bits of data are stored at the data
register No. (Dn) designated in the sequence program, and the higher 16
bits of data are stored in the designated register No. + 1 (Dn + 1). For
example, if register D12 is designated in the DMOQV instruction, the lower
16 bits are stored in D12, and the upper 16 bits are stored in D13.

}—{ F————{ bmov k500000 Q;;]—{

Processing object: D12, D13
D13 | D12 |

‘Upper 16 bits‘Lower 16 bits‘

Two data registers can store a range of numeric data from -2147483648 to
2147483647 or from OH to FFFFFFFFH.

(d) Data stored by the sequence program is maintained until another data save
operation occurs.
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10.2.13 Link registers (W)

(1) Definition
(@ Alink register is the Basic model QCPU memory used to refresh the Basic
model QCPU with data from the link registers (LW) of intelligent function
modules including MELSECNET/H network module.
Link registers are used to store numeric data (-32768 to 32767, or 0000H to

FFFFR).
Basic model QCPU MELSECNET/H network module
! Link register ! r Link register !
WO LWO )
) Link refresh
‘ ‘ Link refresh ‘ | | setting range
Eeassasanasaad [ o) |

When used outside the MELSECNET/H network system's range, link
registers can serve as data registers.

(b) Link registers consist of 16 bits per point, with reading and writing executed
in 16-bit modules.

b15 ~ b0
wWn | : : : : : I o0

(c) Ifthe link registers are used for 32-bit instructions, the data is stored in
registers Wn and Wn + 1. The lower 16 bits of data are stored in the link
register No. (Wn) designated in the sequence program, and the higher 16
bits of data are stored in the designated register No. + 1 (Wn + 1).

For example, if link register W12 is designated at the DMOV instruction, the
lower 16 bits are stored in W12, and the upper 16 bits are stored in W13.

}—{ F————{ bmov k500000 Avy;g]—{

Processing object: W12, W13
[ wiz | w2 |

‘Upper 16 bits‘Lower 16 bits‘

In two link register points, -2147483648 to 2147483647 or OH to
FFFFFFFFH data can be stored.

(d) Data stored by the sequence program is maintained until another data save
operation occurs.

REMARK

The MELSECNET/H network module has 16384 link register points. The Basic
model QCPU has 2048 link register points. When subsequent points after Point
2048 are used for link registers, change a "number of points" setting of link registers
on the Device sheet of the PLC Parameter dialog box.
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(2) Using link registers in a network system

In order to use link registers in the network system, network parameter settings
must be made.

Link registers not set in the network parameter settings can be used as data
registers.

REMARK

1) For details regarding network parameters, refer to the Q Corresponding
MELSECNET/H Network System Reference Manual.

10.2.14 Special link registers (SW)

(1) Definition

(@) Special link registers are used to store data on the communication status
and errors of an intelligent function

(b) Because the data link information is stored as numeric data, the special link
registers serve as a tool for identifying the locations and causes of faults.

(2) Number of special link register points

There are 1024 special link register points from SWO0 to SW3FF. The special link
register points are assigned at the rate of 512 points per intelligent function
module, such as a MELSECNET/H network module.

REMARK

For details regarding special link registers used in the Basic model QCPU, refer to
the QCPU(Q mode)/QnACPU Programming Manual (Common Instructions).
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10.3 Internal System Devices

Internal system devices are devices used for system operations.
The allocations and sizes of internal system devices are fixed, and cannot be changed
by the user.

10.3.1 Function devices (FX, FY, FD)

(1)

)

10-31

Definition

(&) Function devices are devices used in sub-routine program with arguments
to permit data transfers between the sub-routine program with argument,
and the CALL source for that sub-routine.

N =5 T 1 -

3 If FX0 and FD1 are used at the sub-routine program, and if MO and DO are designated by the sub-routine
1 CALL instruction, the MO ON/OFF data is transferred to FX0, and the DO data is transferred to FD1.

3 [Sub-routine program CALL source] [Sub-routine program] '
3 X0 [ FX0 |
| F——— cALL Po Mo Do H PO ———{mov Fp1 RO :
3 [ RET !
N i

(b) Because the function devices used for each sub-routine program CALL
source can be set, the same sub-routine program can be used without
regard to other sub-routine CALL sources.

Types of function devices

There are 3 function device types: function input devices (FX), function output
devices (FY), and function register devices (FD).

(@ Function input devices (FX)

» These devices are used to designate inputs of ON/OFF data to a sub-
routine program.

« In the sub-routine program, these devices are used for reading and
processing bit data designated by sub-routine with argument CALL
instruction.

« All the Basic model QCPU bit data designation devices can be used.

(b) Function output devices (FY)
» These devices are used to designate outputs of sub-routine program
operation results (ON/OFF data) to the sub-routine program CALL source.
* At sub-routine program with arguments, the operation results are stored at
the designated device.
« All bit data designation devices except Basic model QCPU inputs (X, DX)
can be used.
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(c) Function registers

* Function registers are used to designate data transfers between the sub-
routine CALL source and the sub-routine program.

* The function register input/output condition is automatically determined by
the Basic model QCPU. If the sub-routine program data is the source data,
the data is designated as sub-routine input data.

If the sub-routine program data is the destination data, the data is
designated as sub-routine output data.

* 1 point occupies 4 words.

The number of words used depends on an instruction in a sub-routine
program.

A one-word instruction requires 1 word.

}—1: [CALLP PO Do]—{ PO}—H [ MOV RO FDO]—{
t 5 |

The data is stored in one point (DO).

A two-work instruction requires 2 words.

}—1: {CALLP PO Do]—{ PO}—H [DMOV RO FDO]—{
t 5 |

The data is stored in two points (DO and D1).

The destination of 32-bit multiplication/division operation requires 4 words.

}—1: [CALLP PO DTo]—{ PO}—H {D * ROR10 FDO]—{
5 |

The data is stored in four points (DO to D3).

« Active devices cannot be used in a sub-routine program that contains
arguments. If devices assigned for function registers are used, values of the
function registers will not properly be returned to a calling program.

}—1: [ CALLP PO Do]—{ PO\ {D * RO R10 FDO
[MOV Ko D3

Since the points (DO to D3) are used
for FDO, D3 can not be used for the
sub-routine program.

*Basic model QCPU's word data devices can be used.

REMARK

1) For a procedure for using function devices, see the QCPU (Q Mode)/QnACPU
Programming Manual (Common Instructions).
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10.3.2 Special relays (SM)

(1) Definition
(&) A special relay is used to store High Performance model QCPU status data.

(2) Special relay classifications
Special relays are classified according to their applications, as shown below.
(a) For fault diagnosis : SMO to SM99

(b) For serial communication function : SM100 to SM129

(c) System information : SM200 to SM399

(d) System clock/system counter : SM400 to SM499

(e) Scan information : SM500 to SM599

(f) Memory card information : SM600 to SM699

(9) Instruction related : SM700 to SM799
REMARK

1) For details regarding special relays which can be used by the Basic model QCPU,
refer to Appendix 1.
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10.3.3 Special registers (SD)

(1) Definition
(&) A special register is used to store Basic model QCPU status data (diagnosis
and system information).

(2) Special register classifications
Special registers are classified according to their applications, as shown below.
(&) For fault diagnosis : SDO to SD99

(b) For serial communication function : SM100 to SM129
(c) Fuse-blown module : SD130 to SD149
(d) Check of input/output modules : SD150 to SD199
(e) System information : SD200 to SD399

(H System clock/system counter : SD400 to SD499

(g) Scan information : SD500 to SD599

(h) Memory card information : SD600 to SD699

(i) Instruction related : SD700 to SD799
REMARK

1) For details regarding special relays which can be used by the Basic model QCPU,
refer to Appendix 2.
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10.4 Link Direct Devices (JZ2\I3)

(1) Definition
(&) At END processing, a data refresh (data transfer) operation occurs between
the Basic model QCPU and the MELSECNET/H network system modules.
Link direct devices are used at that time to directly access the link devices
in the MELSECNET/H network modules.

(b) Designation method
« Link direct devices are designated by network No. and device No.
Designation method: J{J\

Device No.
INPUL....oeeeeee X0~

*OULPUL....ovee e YO~

-Link relay.......cccceeee. BO ~

- Link register............... W0 ~

» Link special relay....... SBO~

» Link special register ..SW0~

Network No.(1 to 255)
« For link register 10 (W10) of network No.2, the designation would be

"J2\W10"
MOVP J2w10
}—{ l—[ K100 ]_{ Network modules at network No.2
Wo
W10

* For a bit device (X, Y, B, SB), digit designation is necessary.
Designation example : J1\K1X0, J10\K4B0O
(2) Designation range
Link direct device designations are possible for all the link devices in network
modules.

Device outside the range specified by the network refresh
parameters can also be designated.

(@ Writing
1) Writing is executed within that part of the link device range set as the
send range in the common parameters of the network parameters that
is outside the range specified as the "refresh range" in the network
refresh parameters.

|

Basic model QCPU Network module )
BO | LBO f
‘ Link range
Refresh |
range ‘ T
|

I
‘ send range
|

Writing range
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2) Although writing is also possible in the "refresh range" portion of the
link device range (specified by the refresh parameters), the link
module's link device data will be rewritten when a refresh operation
occurs.

Therefore, when writing by link direct device, the same data should
also be written to the Basic model QCPU related devices designated

by the refresh parameters.

[Refresh parameter settings]
*Network No. : 1

- Basic model QCPU(WO to W3F)+—Network module (LWO to LW3F)

[Sequence program]

I—H MOV K100 W1 "100" is written to link module LW1 when
a refresh occurs.

4[ MOV W1 Ji\Wwi "100" is written to link module LW1 when
the MOV instruction is executed.

Writing at instruction execution ‘ ‘

[Writing timing]
____ BasicmodelQCPU ~ Network module
‘ F—{ MoV K100 W1 Writing at ‘ ‘ ‘
—‘ instruction
I execution o [
‘ —MOoV W1 J1\Ww1 Wo | i ‘
‘ w1 L W1 ‘

Writing at refresh operation

3) When data is written to another station's writing range using a link
direct device, the data which is received from that station will replace
the written data.

(b) Reading

Reading by link direct device is possible in the entire link device range of
network modules.
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(3) Differences between "link direct devices" and "link refresh”
The differences between "link direct devices" and "link refresh" are shown in
Table 10.4 below.

Table 10.4 Differences Between "Link Direct Devices" and "Link Refresh”

Item Link Direct Device Link Refresh
Link relay Ji J\K4BO or later BO or later
Program ) . o
. Link register Ji J\WO or later WO or later
notation - )
Link special relay J. J\K4SBO or later SBO or later
method - - -
Link special register Ji J\SWO or later SWO or later
Number of steps 2 steps 1 step
All network module link Refresh parameter
Network module access range ) )
devices designated range
Access data guarantee range Word units (16 bits)

REMARK

1) For details regarding the MELSECNET/H network system, refer to the For Q
MELSECNET/H Network System Reference Manual.
2) For details regarding network parameters, common parameters, and network
refresh parameters, refer to the following manuals:
* Detailed information : Q Corresponding MELSECNET/H Network System
Reference Manual
* Setting procedures : GX Developer Operating Manual, Windows Version
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10.5 Intelligent Function Module Devices (UIZ\GID)

(1) Definition
(@ The intelligent function module devices allow the Basic model QCPU to
directly access the buffer memories of intelligent function modules which
are installed at the base unit.

(b) Intelligent function module devices are designated by the intelligent function
module input/ output No., and the buffer memory address.
Designation method: U \G.}

Buffer memory address (setting range: 0 t016383 (decimal)) *k1

Intelligent function module/special function module 1/0 No.

* Setting: If the input/output No. is a 3-digit value, designate the first 2 digits.

For X/YFO.... X/Y1FO
Designate "1F"
* Setting range: QO0JCPU: O0H to FH
Q00/Q01CPU: 00 to 3FH

When digital output values of channels (CH.1 to CH.4) of the Q64AD Type
Analog-Digital Conversion Module (X/YO to X/YF) installed in Slot O of the main
base unit are stored in DO to D3, the output/input number and the buffer memory
address are specified as shown below.

= — 1

|

! 11| CH.1 Digital output value ‘
| 12 | CH.2 Digital output value ‘
I

13| CH.3 Digital output value
14| CH.4 Digital output value

(2) Processing speed
The processing speed for intelligent function module devices is;

(@) Read/write from/to the buffer memory of the intelligent function module is
slightly faster than the "processing speed of FROM/TO instruction". (For
example, "MOV UO\G11 D0O")

(b) When using a single instruction to perform read from the buffer memory of
the intelligent function module and another processing, use the sum of
"processing speed of FROM/TO instruction" and "processing speed of
instruction" as a guideline.

(For example, "+ UO\G11 DO D10")

If the same buffer memory of the same intelligent function module is used
two or more times in a sequence program, the processing speed can be
increased by using the FROM instruction to read that buffer memory data to
a Basic model QCPU device.

REMARK

1) *1: For details regarding buffer memory addresses and applications, refer to the
manual for the intelligent function module in question.
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10.6 Index Registers (2)

(1) Definition
(@) Index registers are used in the sequence program for indirect setting (index
qualification) designations.
An index register point is used for index modification.

X0

——{ movp k5 20

SM400
BCD DOZ0 K4Y30

N

(b) There are 10 index registers (Z0 to Z9).

Index registers consist of 16 bits per point.

(c) Index registers consist of 16 bits per point, with reading and writing
occurring in 16-bit modules.

(d) If the index registers are used for 32-bit instructions, the data is stored in
registers Zn and Zn +1.
The lower 16 bits of data are stored in the index register No. (Zn)
designated in the sequence program, and the upper 16 bits of data are
stored in the designated index register No. + 1.
For example, if register Z2 is designated in the DMOV instruction, the lower
16 bits are stored in Z2, and the upper 16 bits are stored at Z3.

Processing object: 22, Z3
z3 | 2

‘Upper 16 bits‘Lower 16 bits‘

REMARK

For index madification using the index register, refer to the following manual.
QCPU (Q mode) / QnACPU Programming Manual (Common instructions)

10-39 10-39



10 DEVICES

MELSEC-Q

10.6.1 Switching between main routine/sub-routine program and interrupt program

The PLC System sheet of the PLC Parameter dialog box provides the option to save
(protect) or restore index register data (Z0 to Z9) when switching between main
routine/sub-routine program and a low-speed execution type program or between an
interrupt program.

If you do not want to write date onto index registers when using an interrupt program,
turn on the "High speed execution" check box in the "Interrupt program fixed program
setting" section of the PLC System sheet in the PLC Parameter dialog box. This will
enable you to switch between program quickly.

(1) When the "High-speed execution" check box is OFF:

(& When the main routine/sub-routine program is switched to the interrupt
program, the main routine/sub-routine program's index register value is first
saved, and is then transferred to the interrupt program.

(b) When the interrupt program is switched to the main routine/sub-routine
program, the saved index register value is reset.

i Main routine/ | Switch- i i Main routine/
Executed program i sub-routine iing |Reset| sub-routine

| program | > Interrupt program >|  program

| i Transf, | |
Index register value : Z0=1 —:m:—> Z0=1to ZO:35'< | | Z0=1

! Savc% ! ! ! ! @et
Index register storage area i Z20=0 : Z0=1 i Z20=1 i Z0=1 : Z0=1

s For interrupt program, Z0 is changed to 3.

Word devices should be used to transfer index register data from an
interrupt to a main routine/sub-routine program.
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(2) When the "High-speed execution" check box is ON:

(&) If a main routine/sub-routine program is switched to an interrupt program,
index register data will not be saved/restored.

(b) If data is written onto index registers by using an interrupt program, the
values of index registers used for an main routine/sub-routine program will
be corrupted.

| Main routine/ ~Switch-, i ' Main routine/
Executed program i sub-routine ing | (Reset|  sub-routine
| program | > Interrupt program | > program
I | 1 | |
i iTransf-i iTransf-i
Index register value | Z0=1 —:&:—> Z0=1to ZO:3*—:M}—> Z0=3
I 1 1 1 |
I 1 1 1 |
i i i i |
i i i i |
Index register storage area ! 20=0 1Z20=0 ! 20=0 1Z20=0"! Z0=0
I 1 1 1 |

*: For interrupt program, Z0 is changed to 3.

(c) Before writing data onto index registers by using an interrupt program, use
the ZPUSH/ZPOP instruction to save/restore the data.

SM400 .
0 | [ZPUSH DOH The points after DO store the
g data (Z0 to 29).
SN|I4OO zPOP DO The data after DO is stored
! u in points (Z0 to Z9).
[IRET}
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(1) Definition

(@)
(b)

}—{ I [MOV_K100 R

(©)

(d)

()

(f)

10-42

(1T TI 11117 77]

File registers are expansion devices for data registers.

File register data is stored in files in the CPU standard RAM.

1) The standard RAM has 32k points assigned for file registers. File
registers can be used at the same processing speed as data registers.
RO

2]_{
' R1 ‘

Standard RAM

"100" is written to R2. | R2

File registers consist of 16 bits per point, with reading and writing occurring

in 16-bit modules.
b15 ~ b0

If the file registers are used for 32-bit instructions, the data will be stored in
registers Rn and Rn + 1.

The lower 16 bits of data are stored in the file register No. (Rn) designated
in the sequence program, and the upper 16 bits of data are stored in the
designated file register No.+ 1.

For example, if file register R2 is designated in the DMOV instruction, the
lower 16 bits are stored in R2, and the upper 16 bits are stored in R3.

Processing object: R2, R3
RZ | Rz |

‘Upper 16 bits‘Lower 16 bits’

Two file registers can be used to store numeric data from -2147483648 to
2147483647 or from OH to FFFFFFFFH.

The content of the file register is retained even when the power is turned off
or reset. (It is not initialized even if latch clear is conducted.)

Use a sequence program to initialize the file register when the power is
turned off or reset.

For example, to clear the RO to R2047 file registers upon power-on of the
PLC, write "0" using an FMOV instruction.

Specify the file registers as RO to R32767.
The file registers may also be specified as ZR0 to ZR32767.
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(2) Precautions for use of file registers
Performing write/read to/from 32k or more points of file register numbers will not
result in an error.
However, note that performing read from file registers will store indefinite data.

(3) File register deletion
File registers can be deleted by performing online PLC data deletion.
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Definition
Nesting devices are used to nest MC or MCR master control instructions when
programming operating conditions.

Designation method with master control

The master control instructions are used to open and close the ladders' common
bus so that switching of ladders may be executed efficiently by the sequence
program.

Nesting devices must be numbered in descending order (from NO to N7) of
nested relation.

For details on how to use master control, refer to the QCPU(Q mode)/QnACPU
Programming Manual (Common Instructions).

Designated in ascending
A ¥ No. order

NO——M15

Executed when condition
"A" is satisfied.

N1——M16

Executed when conditions
"A" and "B" are satisfied.

NO
nesting
control range

N1
nesting
control range

N2
nesting
control range

N2——M17

10 - 44

Designated in descending
No. order

Executed when condition "
A", "B" and "C" are satisfied.
MC2 to 7 are reset.

Executed when conditions
"A" and "B" are satisfied.
MC1 to 7 are reset.

Executed when condition
"A" is satisfied.
MCO to 7 are reset.

Executed regardless of
A, B, C condition statuses.
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10.9 Pointers

(1) Definition
Pointer devices are used in jump instructions (CJ, SCJ, JUMP) or sub-routine call
instructions (CALL, ECALL).
A total of 300 pointers can be used.

(2) Pointer applications
(@) Pointers are used in jump instructions (CJ, SCJ, JMP) to designate jump
destinations and labels (jump destination beginning).

(b) Pointers are used in sub-routine CALL instructions (CALL, CALLP) to
designate the CALL destination and label (sub-routine beginning).
MAIN

o pol
lreno T
o i >
rer T

[eno  H

REMARK

For further information on jump instructions and sub-routine call instructions, see the
QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions).
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10.10 Interrupt Pointers (1)

(1) Definition
(&) Interrupt pointers are used as labels at the beginning of interrupt program.
Interrupt pointer (interrupt program label)

Interrupt program

[ IRET

(b) A total of 128 interrupt points (10 to 1127) can be used.

(2) Interrupt pointer No. and interrupt factor
(@ As shown below, there are two types of interrupt factor.
* QI60 factor........ccceeveeeneennee Interrupt input from the QI60 interrupt module.
e Internal time factor .............. Fixed cycle interruption by Basic model
QCPU's internal timer.
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(b) Alist of interrupt pointer Nos. and interrupt factors is given in Table 10.5

Table 10.5 List of Interrupt Pointer Nos. and Interrupt Factors

below.

*1 : The internal times shown are the default setting times.

I No. Interrupt Factors :aﬁ?l::%
10 1st point 1
11 2nd point 2
12 3rd point 3
13 4th point 4
14 5th point 5
15 6th point 6
16 7th point 7
17 QI60 interrupt 8th point 8
18 module factor 9th point 9
19 10th point 10
110 11th point 11
111 12th point 12
112 13th point 13
113 14th point 14
114 15th point 15
115 16th point 16
116
to Unusable —_— —_—
127
128 100ms 20
129 ) 40ms 19
30 Internal timer factor 20ms 18
131 10ms 17
132
to Unusable e e

1127

REMARK

These times can be designated in 1 ms units through a 2 ms to 1000 ms range

by the PLC system settings in the PLC parameter setting.
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10.11 Other Devices
10.11.1 Network No. designation device (J)

(1) Definition
The network No. designation device is used to designate the network No. in data
link instructions.

(2) Designating network No. designation device
The network No. designation device is designated in the data link instruction as
shown below.

}—H—DP.QEQQJT] S1 S2 S3 @]—{

Network No. designation device

(n: network No.)

Instruction name

Network No. designation instruction

REMARK

For details regarding data link instructions, refer to the Q Corresponding
MELSECNET/H Network System Reference Manual.

10.11.2 I/0O No. designation device (U)

(1) Definition
I/O No. designation devices are used with intelligent function module instruction
module instructions to designate 1/0O numbers.

(2) Designating the 1/0 No. designation device
I/O No. designation devices are designated with the intelligent function module
instructions as shown below.

}—1 I—EQAF’BAE,@Qf S1 s2 S3 @]—{

1/0 No. designation device

(n: I/0 No.)

Instruction name

I/O No. designation instruction

REMARK

For details regarding intelligent function module instructions, refer to the
corresponding manual for the intelligent function module to be used.
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10.11.3 Macro instruction argument device (VD)

(1) Definition
Macro instruction argument devices are used with ladders registered as macros.
When a VD! setting is designated for a ladder registered as a macro,
conversion to the designated device occurs when the macro instruction is
executed.

(2) Designating macro instruction argument devices
Macro instruction argument devices are designated for those devices set as VD
in ladders registered as macro instructions in macro registration at a peripheral
device. *
When using macro instructions in a sequence program, designate devices to
correspond to the instruction argument devices used with the ladders registered
as macros, in ascending order.

Sequence program Ladder registered as a macro (registration name: MAX)
M.MAX DO D1 RO > VDO VD1 MOV VDO VD2
Transfer to VD2
Transfer to VD1
Transfer to VDO
(<= VDO yD1}— MoV VD1 VD2
Name of ladder registered as a macro

Actual sequence program executed at QCPU

H> po pif——mov po RroH

H<= po pif——mov b1 RoH

REMARK

1) * : With the macro instruction argument device, VDO to VD9 can be used in one
ladder registered as a macro instruction.
2) The GX Developer read mode provides an option to view a program in macro
instruction format.(Choose "View" - "Macro Instruction format display” to view
macro instructions.)
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10.12.1 Decimal constants (K)
(1) Definition
Decimal constants are devices which designate decimal data in sequence
program.
They are designated as "KI"settings (e.g. K1234), and are stored in the Basic
model QCPU in binary (BIN) code.
See Section 4.8.1 for details regarding binary code.
(2) Designation range

The setting ranges for decimal constants are as follows:
* For word data (16 bits) ........... K-32768 to K32767
* For 2-word data (32 bits) ........ K-2147483648 to K2147483647

10.12.2 Hexadecimal constants (H)

(1)

)

Definition

Hexadecimal constants are devices which designate hexadecimal or BCD data in
sequence program.

(For BCD data designations, 0 to 9 digit designations are used.)

Hexadecimal constants are designated as "H! " settings (e.g. H1234).

See Section 4.8.3 for details regarding hexadecimal code.

Designation range

The setting ranges for hexadecimal constants are as follows:

* For word data (16 bits) .......... HO to HFFFF (HO to H9999 for BCD)

* For 2-word data (32 hits) ....... HO to HFFFFFFFF (HO to H99999999 for BCD)

10.12.3 Character string (" ")

(1)

()

3)

Definition

Character string constants are devices used to designate character strings in
sequence program.

They are designated by quotation marks (e.g. "ABCD1234").

Usable characters
All ASCII code characters can be used in character strings.
The Basic model QCPU is sensitive to uppercase and lowercase characters.

Number of designated characters

Character strings extend from the designated character to the NUL code (00H).
You can use up to 32 characters for a character string in an instruction such as
$MOV.

POINT

Character strings may be used with only the $MOV instruction.
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11 PROCESSING TIMES OF THE BASIC MODEL QCPU

This chapter describes the concept of the processing times of the Basic model QCPU.

11.1 Scan Time Structure

In the RUN status, the Basic model QCPU performs the following processings
cyclically.

Processing in RUN status

Sequence program check

le
)

1/0 refresh

|

END processing of DUTY instruction
(No processing when the DUTY
instruction is not executed)

I
'

Sequence program execution

(1) /O refresh time

(2) Processing time for
instruction processed at END

(3) Instruction execution time

NO

Has the sequence program ended?

MELSECNET/H refresh

CC-Link refresh

¥

Refresh based on the intelligent
function module parameters set using
GX Configurator Scan time

!

Calendar update processing
(No processing when the update
command is not given)

l (5) Execution times of various

functions processed at END

(4) Module refresh time

Error cancel
(No processing when the cancel
command is not given)

l

Service processing (6) Service processing time

!

Constant wait processing
(No processing when there is no setting)

WDT reset
Scan time calculation

STOP/PAUSE status Operating status judgmen

RUN status

(7) Common processing time

STOP/PAUSE processing

Hardware, system information
check (update)
[

y

Numerals in parentheses indicate the item numbers in Section 11.2.
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11.2 Concept of Scan Time

The scan time varies with the following elements.

* Number of I/O points

» Processing times of all instructions executed within one scan

» Sum of processing times of user interrupt program executed within one scan
* Processing for instruction processed at END

 Execution of various functions processed at END

* Module refreshes (e.g. refreshes made by MELSECNET/H, CC-Link, etc.)

* Service processing

» Constant scan setting (parameter setting)

The scan time is the sum of the following processing times.
(1) I/O refresh time
(&) Refresh time of I/O data transferred from/to the following modules installed
on the main and expansion base units of the Basic model QCPU.
* Input module
» Output module
* Intelligent function module

(b) Calculate the I/O refresh time with the following expression.
(/O refresh time) = (number of input points/16) X N1 + (number of output

points/16) X N2

Refer to the following table for N1 and N2.

11-2

)

N1(Us) N2(Us)
CPU Type
Q30B Q60B Q30B Q60B
Q00JCPU 25 3.3 1.3 2.3
QO00CPU 2.4 3.2 1.3 2.3
Q01CPU 2.3 3.1 1.3 2.3

Processing time for instruction processed at END

(& DUTY instruction

Time when the user timing clock (SM420 to SM424) specified for the DUTY
instruction is turned on/off at END processing

CPU Type END Processing Time (ms)
Q00JCPY 0.15 0.21
Q00CPU 0.14 0.19
Q01CPU 0.12 0.16
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@)

(4)

11-3

Instruction execution time
(&) Sum of the processing times of the instructions used in the program
executed by the Basic model QCPU.
Refer to the following manual for the processing times of the corresponding

instructions.

MELSEC-Q

* QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions)

(b) An interrupt program has an overhead time at the start of interrupt program
and an overhead time at the end of interrupt program.
Add an overhead time at the start of interrupt program and an overhead time
at the end of interrupt program to the instruction execution time.

1) Overhead time at the start of interrupt program (B1)

Cyclic Interrupt (128 to 131) Interrupt Processing from QI60
CPU Type Processing (I0to 115) 31
Without rapid start| With rapid start | Without rapid start| With rapid start
Q00JCPU 175 150 350 325
QO00CPU 145 125 285 265
Q01CPU 135 120 270 255

*k1: The values assume that the QI60 is installed on slot O of the main base.

2) Overhead time at the end of interrupt program (B2)

CPU Type Without rapid start With rapid start
Q00JCPU 175 150
QO00CPU 145 125
Q01CPU 135 120

Module refresh time

(@) Refresh of MELSECNET/H
Refresh time between the Basic model QCPU and MELSECNET/H network
module.
Refer to the following manual for the refresh time of the MELSECNET/H.
e Q Corresponding MELSECNET/H Network System Reference Manual

(b) Automatic refresh of CC-Link
Refresh time between the Basic model QCPU and CC-Link master/local
module.
Refer to the following manual for the automatic refresh time of CC-Link.

» Control & Communication Link System Master/Local Module User's
Manual

(c) Intelligent utility package (Intelligent automatic refresh)

1) Refresh time between the intelligent function module and CPU module,
which is designated on “Auto refresh setting” screen of the utility

package for the intelligent function module.

2) Calculate the intelligent automatic refresh time with the following
expression.
(Refresh time) = KN1 + KN2 X (number of refresh points)
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3) As KN1 and KN2, use the values in the following table.
When the intelligent module is installed on the main base unit

CPU Type KN1 (x10°ms) KN2 (x 10°ms)
Q00JCPU 111 55
QO0CPU 91 46
Q01CPU 85 41

When the intelligent module is installed on the expansion base unit

CPU Type KN1 (x10°ms) KN2 (x 10°ms)
Q00JCPU 113 56
QO00CPU 92 48
Q01CPU 86 43
(Example)

When the number of automatic refresh points is 4 for the analog-digital
converter module (Q64AD) (when installed on the main base unit of

QO1CPU)

0.249 (ms) = 0.085 + 0.041 X 4

(5) Execution times of various functions processed at END
(&) Calendar update processing time

1) Time to write the clock data stored in SD210 to SD213 to the clock

element at END processing when a clock data set request is given

(SM210 turns from OFF to ON).

2) Time to read the clock data to SD210 to SD213 at END processing
when a clock data read request is given (SM213 turns ON).

END Processing Time (ms)
CPU Type
At clock data set request [ At clock data read request
Q00JCPU 0.12 0.04
QO0CPU 0.11 0.03
Q01CPU 0.10 0.02

(b) Error cancel processing

Time to cancel the continuation error stored in SD50 on the leading edge of
SM50 (error cancel) (when it turns from OFF to ON).

Common Processing Time (ms)
CPU Type -
Annunciator Other error
Q00JCPU 0.17 0.10
QO00CPU 0.14 0.09
Q01CPU 0.13 0.08

11-4
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(6) Service processing time

(& Monitoring using GX Developer
Processing time (unit: ms) for monitoring using GX Developer.
Added when monitoring is performed on GX Developer.

MELSEC-Q

. When Connected to RS-232 of Host CPU When Connected to Other Station *4
Function Module
Q00JCPU QO00CPU Q01CPU Q00JCPU QO0CPU QO01CPU
Read of program from PLC 31 1.6 1.3 1.2 2.3 1.9 1.8
Device monitor *2 1.2 1.0 0.9 2.4 2.0 1.9
Online program correction *3 1.0 1.0 1.0 1.9 1.6 15

*1: Time taken to read an 8k-step program from program memory

*2: Time taken when 32 points have been set in registration monitor

*3: Time taken when a 100-step ladder has been added

*4: Indicates that access is made via MELSECNET/H, Ethernet, CC-Link or

serial communication module.

(b) Communication with serial communication module or Ethernet interface
module
Time to make communication with the serial communication module or
Ethernet interface module.
Refer to the following manual for communication time with the
corresponding module.
» Q-Corresponding MELSEC Communication Protocol Reference Manual

(7)

Common processing time
Common processing of the CPU module processed in the system.
The common processing times are the values in the following table.

CPU Type
QO00JCPU QO0CPU QO01CPU
Common processing time (ms) 0.70 0.55 0.50
The processing times in the above table assume that the constant scan function

is not used.
When the constant scan function is used, wait processing is performed for the
period of constant scan setting shortage.

11.3 Other Processing Times

(1) Constant scan accuracy

Without Monitor, With Monitor, Without | Without Monitor, . . .
CPU Type Without User Interrupt User Interrupt With User Interrupt With Monitor, With User Interrupt
QO00JCPU 0.20 0.90 Sum of the following times
lnéiggfttifr:i?r;aem 1) Time indicated in "With Monitor,
QO00CPU 0.12 0.60 (Refer to (b) in Without User Interrupt” field on the left
. 2) Sum of interrupt program execution
QO01CPU 0.10 0.50 Section 11.2 (3).) times
Unit: ms
With monitor: Indicates the status in which monitor is being performed with
GX Developer connected or communication with the external
device is being made using the serial communication function.
Without monitor: Indicates the status in which communication using GX
Developer or the serial communication function is not being
made.
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12 PROCEDURE FOR WRITING PROGRAM TO BASIC MODEL QCPU

This chapter describes the procedure for writing program created at the GX Developer
to the Basic model QCPU.

12.1 Items to Consider when Creating Program
12

In order to create a program, the program size, number of device points used, and the
program file name, etc., must be set in advance.

(1) Program size considerations
Check that CPU's program capacity is adequate for storing the program and
parameter data.
The program capacities of the CPUs are shown below:
* QO0JCPU : 8Kk steps
» QO0CPU : 8 k steps
* Q01CPU 114 k steps

(2) Applications of devices and setting of their numbers of points
Consider the applications of the devices used in a program and their number of
points.

Refer to Chapter 10 for the devices usable with the Basic model QCPU.

(3) ROM operation considerations
When performing ROM operation, make the boot file setting of PLC parameter.
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12.2 Procedure for writing program to the Basic model QCPU

12-2

The procedure for writing program and parameter created at the GX Developer to the
Basic model QCPU standard ROM is shown below.

When writing program and parameter to the Basic model QCPU program memory, the
steps indicated by asterisks (%) below are not required.

Procedural steps shown in 3 boxes are performed at the GX Developer, and those
shown in 3 boxes are performed in the Basic model QCPU.

( START )

Start GX Developer.

Set the project.

Do you change
the number of device
points used?

Change the number of device
points in device setting of PLC
parameter.

Do you perform
boot operation?

Select "boot from standard
ROM" in boot file setting of
PLC parameter.

E Create a program to be
' executed in the CPU module.

Refer to the GX Developer manual.

Refer to Section 10.1.2.

Device setting screen

Boot file setting screen

-

adder setting screen

it |
]
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1

!

Connect GX Developer and
CPU module.

Move the RUN/STOP/RESET
switch of the CPU module to
the STOP position and switch
power on.

Choose "Program memory" in
online "write to PLC" of GX
Developer and write the
parameters and created program
to the program memory.

*

Write the program memory to
ROM in online write to PLC
(flash ROM) of GX Developer to
write the program memory data
to the standard ROM.

Make a reset with the RUN/
STOP/RESET switch of the CPU
module.

END

———————— Refer to the GX Developer manual.

———————— ERR. LED is lit.

Write to PLC screen

-------- Refer to the following manual and make a reset.
- QCPU (Q Mode) User's Manual (Hardware)
- Basic Model QCPU (Q Mode) User's Manual
(Hardware Setting, Maintenance and Inspection)
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Al APPENDIX 1 Special Relay List

Special relays, SM, are internal relays whose applications are fixed in the
programmable controller.

For this reason, they cannot be used by sequence programs in the same way as the
normal internal relays.

However, they can be turned ON or OFF as needed in order to control the CPU and
remote /O modules.

The headings in the table that follows have the following meanings.

Item Function of Item
Number « Indicates the number of the special relay.
Name « Indicates the name of the special relay.
Meaning « Indicates the nature of the special relay.
Explanation » Contains detailed information about the nature of the special relay.

« Indicates whether the relay is set by the system or user, and, if it is set by the system, when
setting is performed.

<Set by>
S : Set by system
U : Set by user (in sequence program or test operation at a peripheral device)

S/U  : Set by both system and user
<When set> — indicated only if setting is done by system.

Each END : Set during each END processing
Set by (When set) Initial : Set only during initial processing

(when power supply is turned ON, or when going from STOP to
RUN)

Status change : Set only when there is a change in status

Error : Set when error is generated

Instruction execution : Set when instruction is executed

Request : Set only when there is a user request

(through SM, etc.)

For details on the following items, see these manuals:
* Networks — e Far Q MELSECNET/H Network System Reference Manual (PLC to PLC
network)
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(1) Diagnostic Information

Special Relay List

MELSEC-Q

Number Name Meaning Explanation Set by (When Set)
. * ON if diagnosis results show error occurrence
; . OFF: No error . .
SMO0 Diagnostic errors ON - Error (Includes external diagnosis) S (Error)
) * Stays ON subsequently even if normal operations restored
Self-diagnostic OFF: No self-diagnosis » Comes ON when an error occurs as a result of self-diagnosis.
SM1 error erors « Stays ON subsequently even if normal operations restored S (Error)
ON : Self-diagnosis Y q Y P
OFF: No error common
SM5 !Error common . information * When SMO is ON, ON if there is error common information S (Error)
information ON : Error common
information
OFF: No error common
SM16 !Error |nd_|V|duaI information *When SMO is ON, ON if there is error individual information S (Error)
information ON : Error common
information
SM50 |Error reset OFF —ON : Error reset » Conducts error reset operation U
OFF: Normal « ON if battery voltage at CPU drops below rated value.
SM51 | Battery low latch ON : Battery low Stays ON subsequently even after normal operation is restored S (Brron)
SM52  |Battery low OFF: Normal » Same as SM51, but goes OFF subsequently when battery voltage S (Erron)
ON : Battery low returns to normal.
» Comes ON it a momentary power interruption of less than 20ms
OFF: AC/DC DOWN not occurred during use of the AC power supply module, and reset by
SM53 AC/DC DOWN detected turning the power OFF, then ON. S (Erron)
detection ON : AC/DC DOWN » Comes ON if a momentary power interruption of less than 10ms
detected occurred during use of the DC power supply module, and reset by
turning power OFF, then ON.
) OFF: Normal » ON when operation error is generated
SMS6 | Operation Errors ON : Operation error « Stays ON subsequently even if normal operations restored S (Error)
* Comes ON even if there is only one output module with a blown
SM6E0 Blown fuse OFF: Normal fuse, and remains ON even after return to normal S (Erron)
detection ON : Module with blown fuse [+ Blown fuse state is checked even for remote 1/O station output
modules.
SM61 1/0 module OFF: Normal « Comes ON if there is a discrepancy between the actual I/O modules S (Erron)
verification error |ON : Error and the registered information when the power is turned on
SM62 Annungator OFFE Not detected *» Goes ON if even one annunciator F goes ON. S (Instruction execution)
detection ON _: Detected
Serial OFF: Serial communication
communication function is not used. » Stores whether the serial communication function in the serial
SM100 . A ) L - ) . S (Power-on or reset)
function using ON : Serial communication communication setting parameter is used or not.
flag function is used.
Communication |OFF: GX Developer « Stores whether the device that is communicating via the RS-232 S
SM101 (protocol status ON : MC protocol ) . o . S (RS232 communication)
. ) interface is GX Developer or MC protocol communication device.
flag communication device
* Turns ON when an abnormal protocol was used to make
OFF: Normal o ) L )
SM110 |Protocol error ON : Abnormal communication in the serial communication function. S (Error)
] » Remains ON if the protocol is restored to normal thereafter.
_ * Turns ON when the mode used to make communication was
Communication |OFF: Normal ) L . - )
SM111 status ON : Abnormal different from the setting in the serial communication function. S (Error)
] » Remains ON if the mode is restored to normal thereafter.
SM112 Error information ON : Cleared * Turns ON when the error coc_ies stored in SM110, SM111, SD110 U
clear and SD111 are cleared. (Activated when turned from OFF to ON)
OFF: Normal * Turns ON when an overrun error occurred in the serial
SM113 |Overrun error o S (Error,
ON : Abnormal communication error. (Erron)
. OFF: Normal * Turns ON when a parity error occurred in the serial communication
SM114 |Parity error ON : Abnormal error. S (Error)
OFF: Normal * Turns ON when a framing error occurred in the serial
SM115 |Framing error o S (Error,
9 ON : Abnormal communication error. (Erron)
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Number Name Meaning Explanation Set by (When Set)
SM203 [STOP contact STOP state * Goes ON at STOP state S (Status change)
SM204 [PAUSE contact [PAUSE state * Goes ON at PAUSE state S (Status change)
PAUSE enable [OFF: PAUSE disabled » PAUSE state is entered if this relay is ON when the remote PAUSE U
coil ON : PAUSE enabled contact goes ON
Device test .
SM206 OFF: D test not yet . .
request evice test not ye » Comes ON when the device test mode is executed on GX
executed S (Request)
acceptance ) ; Developer.
status ON : Device test executed
. » When this relay goes from OFF to ON, clock data being stored from
SM210 Clock data set OFF: Ignored SD210 through SD213 after execution of END instruction for changed U
request ON : Set request B )
scan is written to the clock device.
OFF: No error » ON when error is generated in clock data (SD210 through SD213)
SM211 | Clock data error ON : Error value, and OFF if no error is detected. S (Request)
Clock dataread |OFF: Ignored * When this relay is ON, clock data is read to SD210 through SD213
SM213 U
request ON : Read request as BCD values.
« This flag is enabled when the time reserved for communication
Communication processing is set in SD315.
) » Turns ON to delay the END processing by the time set in SD315 if
reserved time . . - )
SM315 |dela OFF: Without delay there is no communication processing. U
enagle/disable ON : With delay (The scan time increases by the period set in SD315.)
fla * Turns OFF to perform the END processing without a delay of the
g time set in SD315 when there is no communication processing.
(Defaults to OFF)
(3) System clocks/counters
Number Name Meaning Explanation Set by (When Set)
ON ) .
SM400 |Always ON OFF * Normally is ON S (Every END processing)
ON ) .
SM401 |Always OFF OFF » Normally is OFF S (Every END processing)
ON for 1 scan ON j 1 scan « After RUN, ON for 1 scan only. .
SM402 only after RUN OFF » This connection can be used for scan execution type programs only. S (Bvery END processing)
After RUN, OFF ON « After RUN, OFF for 1 scan only.

SM403 for 1 scan only

OFF 1 scan

« This connection can be used for scan execution type programs only.

S (Every END processing)

SM410 (0.1 second clock W « Repeatedly changes between ON and OFF at each designated time
— interval.
SM411 (0.2 second clock M + When power supply is turned OFF, or reset is performed, goes from
= OFF to start. S (Status change)
SM412 |1 second clock M % Note that the ON-OFF status changes when the
oo designated time has elapsed during the execution of
SM413 |2 second clock M the program.
n sec. * Goes between ON and OFF in accordance with the number of
SM414 |2n second clock M seconds designated by SD414. S (Status change)
User timing clock
SM420 NO.O
SM421 User timing clock * Relay repeats ON/OFF switching at fixed scan intervals.
No.l n2 n2 . .
— scan scan * When power supply is turned ON, or reset is performed, goes from
SMA22 User timing clock OFF to start. S ‘
30'2 e chan * The ON/OFF intervals are set with the DUTY instruction. (Every END processing)
1
SM423 Nzegr iming cloc ——{DUTY | n1] n2 [SM420H
User timing clock
SM424 No.4
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(4) Memory cards
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Number Name Meaning Explanation Set by (When Set)
Memory card B |OFF: Unusable "
SM620 usable flags ON : Use enabled Always ON S (Initial)
Memory card B [OFF: No protect "
SM621 protect flag ON - Protect Always ON S (Initial)
. OFF: No drive 3 .
SM622 |Drive 3 flag ON : Drive 3 present  Always ON S (Initial)
. OFF: No drive 4 "
SM623 |Drive 4 flag ON : Drive 4 present * Always ON S (Initial)
) . OFF: File register not in use ) . o
SM640 |File register use ON ' File register in use Goes ON when file register is in use (QO0CPU, QO1CPU only) S (Status change)
OFF: Program memory
SM660 (Boot operation exection » Goes ON while boot operation is in process S (Status change)
P ON : Boot operation in P P g
progress
(5) Instruction-Related Special Relays
Number Name Meaning Explanation Set by (When Set)
OFF: Carry OFF . L . . .
SM700 |Carry flag ON : Carry ON Carry flag used in application instruction S (Instruction execution)
OFF: Search next « Designates method to be used by search instruction.
SM702. | Search method ON : 2-part search » Data must be arranged for 2-part search. v
SsM703 |Sort order OFF: Ascendlng order *The so_rt |nstruct|pn is used tq deS|gnate_ whether data should be U
ON : Descending order sorted in ascending order or in descending order.
SM704 |Block comparison OFFE Non-match found . Qoes QN when all data conditions have been met for the BKCMP S (Instruction execution)
ON_: All match instruction.
0  :During DI . - . . .
SM715 |El flag 1 :During EI » ON when El instruction is being executed. S (Instruction execution)
File being OFF: File not accessed » Switches ON while a file is being accessed by the S.FWRITE,
SM721 accessed ON : File being accessed S.FREAD, COMRD, PRC, or LEDC instruction. S (Status change)
BIN/DEIN OFF: Error detection
) ; performed * Turned ON when "OPERATION ERROR" is suppressed for BIN or
SM722 |[instruction error ) ) ; u
o ON : Error detection not DBIN instruction.
disabling flag
performed
Selection of link
refresh OFF: Performs link refresh [+ Select whether or not to perform link refresh processing in cases
SM775 |processing during|ON : No link refresh where only general data processing will be conducted during the U
COM instruction performed execution of the COM instruction.
execution
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The special registers, SD, are internal registers with fixed applications in the
programmable controller.

For this reason, it is not possible to use these registers in sequence programs in the
same way that normal registers are used.

However, data can be written as needed in order to control the CPU module.

Data stored in the special registers are stored as BIN values if no special designation
has been made to it.

The headings in the table that follows have the following meanings.

Item

Function of ltem

Number

« Indicates special register number

Name

« Indicates name of special register

Meaning

» Indicates contents of special register

Explanation

» Discusses contents of special register in more detail

Set by (When set)

« Indicates whether the relay is set by the system or user, and, if it is set by the system, when
setting is performed.
<Set by>
S : Set by system
U : Set by user (sequence program or test operation from GX Developer or the like)
S/U  : Set by both system and user
<When set> — Indicated only for registers set by system
Each END : Set during each END processing
Initial : Set only during initial processing (when power supply is turned
ON, or when going from STOP to RUN)
Status change : Set only when there is a change in status
Error : Set when error occurs
Instruction execution : Set when instruction is executed
Request : Set only when there is a user request (through SM, etc.)

For details on the following items, see these manuals:

* Networks

— ¢ For Q MELSECNET/H Network System Reference Manual (PLC to PLC
network)
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Special Register List

(1) Diagnostic Information
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Number Name Meaning Explanation Set by (When set)
) ) ) ) » Error codes for errors found by diagnosis are stored as BIN data.
SDO Diagnostic errors [Diagnosis error code . . Y . J ) ) S (Error)
= Contents identical to latest fault history information.
* Year (last two digits) and month that SDO data was updated is stored as BCD 2-
digit code.
SD1 B15 to B8 B7 to BO (Example)
October, 1995
‘ Year (0 to 99) | Month (1 to 12) |
H9510
Clock time for  |Clock time for » The day and hour that SDO was up(dEa)t(t:j”;s Is(t;;red as BCD 2-digit code.
SD2 diagnosis error  [diagnosis error Bl5 to B8 B7 to BO ' P S (Error)
occurrence occurrence ‘ Day (1 to 31) | Hour (0 to 23) | + 10 p.m. on 25th
H2510
» The minute and second that SDO data was updated is stored as BCD 2-digit code.
B15 to B8 B7 to BO (Exasfgp"?) 48
SD3 ‘ Minutes (0 to 59) ‘Seconds (Oto 59)‘ min. Sec.
(past the hour)
H3548
» Category codes which help indicate what type of information is being stored in the
common information areas (SD5 through SD15) and the individual information
areas (SD16 through SD26) are stored here.
B15 to B8 B7 to BO
Individual information Common information
category codes category codes
» The common information category codes store the following codes:
0: No error
1: Unit/module No./ PLC No./Base No.
D4 Error information |Error information 2: F?Ie name/Drive name s (Ermon)
categories category code 3: Time (value sef) )
4 : Program error location
» The individual information category codes store the following codes:
0: No error
1: (Open)
2 : File name/Drive name
3: Time (value actually measured)
4 : Program error location
5 : Parameter number
6 : Annunciator number
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Special Register List (Continued)

Number Name Meaning Explanation Set by (When set)
» Common information corresponding to the error codes (SDO) is stored here.
« The following four types of information are stored here:
SD5 @© Slot No.
Number Meaning
SD5 Slot No./Base No.
SD6 1/0 No. (Not used for base No.)
SD7
SD8
SD6 SDo
SD10
SD11 (Vacant)
SD12
SD13
SD14
sb7 SD15
When OFFFF is stored in SD6 (I/0O No.), the I/O No. may not be identified due
to 1/0 No. overlapping or like in the I/O assignment parameter. Use SD5 to
identify the error location.
SD8 ® File name/Drive name
(Example)
Number Meaning F,i',fnTBSE
SD5 Drive B15 to B8 B7 to BO
SD6 41H(A) [ 4DH(M)
SD9 Sb7 File name AEH(N) | 49H(1)
Sb8 (ASCII code: 8 characters) 20H(SP)|20H(SP)
SD9 20H(SP)|20H(SP)
SD10 |Extension1 | 2EH(.) 51H(Q) | 2EH()
Error common | Error common :Bi; (ASCII code: 3 characters) 47H(G) | 50H(P)
infi ti infi ti
SD10 information information SD13 (vacant) s (Erron)
Error common  |Error common SD14
information information SD15
® Time (value set)
Number Meaning
SD11 SD5 Time : 1 ps units (0 to 999 ps)
SD6 Time : 1 ms units (0 to 65535 ms)
SD7
SD8
SD9
SD10
SD12 SD11 (Vacant)
SD12
SD13
SD14
SD15
SD13 @ Program error location
Number Meaning
SD5
SD6 File name
SD7 (ASCII code: 8 characters)
SD8
SD14 SD9 | Extensions1 2EH(.)
SD10 (ASCII code: 3 characters)
SD11 Pattern2
SD12 Block No.
SD13 Step No./transition No.
SD14 Sequence step No. (L)
SD15 SD15 Sequence step No. (H)
% 2 The pattern data is O fixed.
* 1: Refer to REMARK.
1) Extensions are shown below.
SD10 SD11 . .
- - - - - Extension name File type
Higher8 bits Lower8 bits Higher8 bits P
51H 50H 41H QPA Parameters
51H 50H 47H QPG Sequence program
51H 43H 44H QCD Device comment
51H 44H 52H QDR File register
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Special Register List (Continued)
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Number Name Meaning Explanation Set by (When set)

« Individual information corresponding to error codes (SDO) is stored here.

sD16 @ File name/Drive name
(Example)
Number Meaning F,i',mf"gﬁz
SD16 Drive B15 to B8 B7 to BO
SD17 41H(A) | 4DH(M)
sp17 SD18 File name AEH(N) | 49H(1)
Sb19 (ASCII code: 8 characters) 20H(SP) | 20H(SP)
SD20 20H(SP) | 20H(SP)
SD21 | Extension | 2EH(.) 51H(Q) | 2EH()
SD18 SD22 (ASCII code: 3 characters) 47H(G) | 50H(P)
SD23
SD24
acant
SD25 v )
sD19 SD26
@ Time (value actulally measured)
Number Meaning
SD16 Time : 1 ps units (0 to 999 ps)
SD17 Time : 1 ms units (0 to 65535 ms)
SD20 SDI8
SD19
SD20
SD21
SD21 SD22 (Vacant)
SD23
SD24
SD25
sD22 SD26 :
® Program error location
Error individual |Error individual Number Meaning
. . . . SD16 S (Error)
information information )
sD23 SD17 File name
SD18 (ASCII code: 8 characters)
SD19
SD20 | Extension 2EH(.)
SD21 (ASCII code: 3 characters)
SD22 Pattern2
SD24
SD23 Block No.
SD24 Step No./transition No.
SD25 Sequence step No. (L)
SD26 Sequence step No. (H)
SD25 . X
%2  The pattern data is O fixed.

@ Parameter number ® Annunciator number  (® Intelligent function
module parameter
error

Number Meaning Number Meaning Number Meaning
SD16 Parameter No. 3 SD16 No. SD16 Parameter No. %3
SD17 sD17 SD17 | Error code for intelligent
SDi8 SD18 function module
SD19 SD19 SD18
SD20 SD20 SD19
SD26
SD21 (Vacant) SD21 (Vacant) SD20
SD22 SD22 SD21
SD23 SD23 SD22 (Vacant)
SD24 SD24 SD23
SD25 SD25 SD24
SD26 SD26 SD25
SD26
% 3 For details of the parameter numbers, refer to the user's
manual of the CPU used.
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Special Register List (Continued)
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Number Name Meaning Explanation Set by (When set)
Error number that
SD50 Error reset performs error reset Stores error number that performs error reset U
« All corresponding bits go ON when battery voltage drops.
Bit pattern indicating |” ﬁgrbnslzlquently, these remain ON even after battery voltage has been returned to
SD51 Battery low latch |where battery voltage ' BO S (Error)
drop occurred [ o< > 1y
“» CPU error
SD52 B | iﬁgingztg:dfzﬂ;ge « Same configuration as SD51 above S(E
attery low Y %€ 1. Subsequently, goes OFF when battery voltage is restored to normal. (Erron)
drop occurred
. i i 0, 0,
AC/DC DOWN | Number of times for Every time th_e input volta_lge falls to or below 85% (AC pow_er_)/GSAn (DC power) of
SD53 K the rating during calculation of the CPU module, the value is incremented by one S (Error)
detection AC/DC DOWN and stored in BIN.
SD60 Blown fuse Number of module « Value stored here is the lowest station I/O number of the module with the blown SE
number with blown fuse fuse. (Error)
1/0 module P I
A 1/0 module verification |* The lowest I/O number of the module where the 1/O module verification number
SD61 verification error S (Error)
error module number | took place.
number
SD62 ':S;Lg;'ator Annunciator number |+ The first annunciator number to be detected is stored here.
SD63 Number of Numbe'.’ of « Stores the number of annunciators searched.
annunciators annunciators
SD64 When F goes ON due to|OUT F 0r| SET F the F_ numbers which go
progressively ON from SD64 through SD79 are registered.
SD65 F numbers turned OFF by | RST F| are deleted from SD64 to SD79, and are shifted
to the data register following the data register where the deleted F numbers had
SD66 been stored.
Execution of the | LED R]instruction shifts the contents of SD64 to SD79 up by one.
Sbe7 (This can also be done by using the INDICATOR RESET switch on the front of the
SD68 CPU of the Q3A/Q4ACPU.)
After 16 annunciators have been detected, detection of the 17th will not be stored
SD69 from SD64 through SD79.
SET SET SET RST SET SET SET SET SET SET SET
sSD70 F50 F25 F99 F25 F15 F70 F65 F38 F110F151F210RSTF50
A A A A A A A S (Instruction
N Table of sp62[ 0 [50[50[50]50[50]50]50]50]50]50]50]99 |-~(gleutgﬁcbtga) execution)
detected Annunciator detection spe3[0[1[2]3[2[3[4a[5[6[7[8]09[8].(Numberof
i it
SD72 annunciator number SD64| 0 |50 [ 50 | 50 |50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 99
numbers SD65| 0 | 0 [25] 25|99 |99 |99 |99 |99 | 99|99 99|15
SD73 SD66 | 0 0 0|9 |0 |15|15|15|15| 15| 15|15 |70
spe7| 0 Jo|o]o]o|o|7o|70]70]70]70]70]65
SD74 spes| 0 ] o] o] o]o]o|o]es5]65]65|65]|65]38
spe9| 0 Jo]o]o]o]o]o]|o]3s]|38]38]38]110
SD70| 0 0 0 0|0 0 0 0 0 |110|110(110|151
SD75 sp7i| oo |o|ofo|o|o|o]o]o|is1]151]210
(Number
spr2| o |o|ofofofojofojofo]fo|at00] |
SD76 sp73{o|o0|o|o|lo|o|o]|o|lo|o|o|o]|o
SD74| 0 0 0 0|0 0 0 0 0 0of0]O0 0
SD77 sp7s|{ oo |o|o|of|o|ojo|lo|lo|O]|O]|O
SD76 | 0 0 0 0|0 0 0 0 0 0of0]|O0 0
SD78 SD77| 0 0 0 0|0 0 0 0 0 0of0]O0 0
SD78| 0 0 0 0|0 0 0 0 0 0of0]O0 0
SD79 SD79| 0 0 0 0|0 0 0 0 0 0of0]O0 0
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Special Register List (Continued)

MELSEC-Q

Number Name Meaning Explanation Set by (When set)
Stores the
Transmission transmission speed
SD100 (speed sltorla e |s ecifi;d iln thepserial K96: 9.6kbps, K192: 19.2kbps, K384: 38.4kbps, S (Power-on or reset)
P g P _— K576: 57.6kbps, K1152: 115.2kbps
area communication
setting.
F 6 543210
Stores the [ ——— | [ [ —=—]
Communication [communication setting T T
SD101 (setting storage |specified in the serial ‘ Sumcheck yes/no S (Power-on or reset)
area communication Online program correction setting  0: No
setting. 0: Disabled 1: Yes
1: Enabled
Stores the message
Message waiting [waiting time specified [0: No waiting time
SD102 |time storage in the serial 1 to FH: Waiting time (unit: 10ms) S (Power-on or reset)

area

communication
setting.

Defaults to 0.

Data sending

Stores the data
sending result when

Stores the error code at the time of data sending using the serial communication

SD110 |resultstorage [the serial ] S (Error)
o function.
area communication
function is used.
Stores the data
Data receiving [receiving result when
SD111 |resultstorage [the serial Stores the error code at the time of data receiving. S (Error)
area communication
function is used.
SD130 * The numbers of output modules whose fuses have blown are input as a bit pattern
(in units of 16 points).
SD131 (If the module numbers are set by parameter, the parameter-set numbers are
stored.)
SD132 Bit pattern in units of | Also detects blown fuse condition at remote station output modules
16 points, indicating 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
SD133 Fuse blown the modules whose sp130|/ 00| 0 (V%D) 0/0j0 (y%o) 0j0)040j0/0f0}|O0 ‘ s (Erron)
SD134 module fuses have blown —— ul:m olololo (&A) ololololololololo ABJ
0: No blown fuse A AN bAoA oA A
SD136 Indicates a blown fuse
« Not cleared even if the blown fuse is replaced with a new one.
SD137 This flag is cleared by error resetting operation
SD150 « When the power is turned on, the module numbers of the I/O modules whose
information differs from the registered 1/0O module information are set in this
SD151 register (in units of 16 points).
Bit pattern, in units of | (If the I/O numbers are set by parameter, the parameter-set numbers are stored.)
SD152 16 points, indicating [+ Also detects I/O module information
the modules with 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SD153 o 1
/O module verification errors. SD150 10100 0]0]0]0]0]0]0]0]0]0]0]0 ¢y S (Error)
sp154  |verification error |0: No I/O verification spisi|olololololo @ ololololololololo
errors o 2 A
. I 1
present i : —
SD156 Indicates an 1/O module verification error
« Not cleared even if the blown fuse is replaced with a new one.
SD157 : ) . .
This flag is cleared by error resetting operation
App - 10 App - 10
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MELSEC-Q

Special Register List
(2) System information

Number Name Meaning Explanation Set by (When set)
» The CPU switch status is stored in the following format:
Bl§ - - |BS B7‘ : IB4 83‘ : IBO
“ | | L 1 L L | | ‘I‘ 1 L | 1 1 J
SD200 [State of switch |State of CPU switch Vacant @ @ S(Every I.END
@: CPU switch status 0: RUN processing)
1: STOP
(®: Memory card switch Always OFF
« The following bit patterns are used to store the statuses of the LEDs on the CPU:
B]-I5 T T T T T T IB4 B3\ T T Bo
‘ 1 1 1 ‘ | 1 1 ‘ | 1 1 ‘ | 1 1 ‘
SD201 |LED status State of CPU-LED Vacant S (Status change)
@®: RUN
(®: ERROR
« The CPU operating state is stored as indicated in the following figure:
B15 B12B11 B8B7 B4 B3 BO
T T T T T T T T T T T T
| 1 1 | 1 1 ‘ | 1 1 ‘ | 1 1 ‘
@: Operating state of CPU 0:RUN
1 :Vacant
SD203 Operating state |Operating state of 2:STOP S (Every END
of CPU CPU 3 :PAUSE processing)
©): STOP/PAUSE cause 0 :Switch
1 :Remote contact
2 :GX Developer/Serial Communication
Module from some other remote source
3 :Internal program instruction
Note: Priority is earliest first 4 :Errors

« The year (last two digits) and month are stored as BCD code at SD210 as shown

below:
Clock data (year Bl5 to BI12B11 to B8B7 to B4B3 to B0 Example:
sD210 | Clock dat ' T T T T
ook data oy ] uyiees
Lo Lo Lo Lo H9307
Year Month
« The day and hour are stored as BCD code at SD211 as shown below:
BI5 to BI2BI1 to B8B7 to B4B3 to B0 Example:
SD211  [Clock data Clock data (day, hour) I Lo ‘ . ‘ . 31st, 10 a.m. S/U (Request)
T L1 Lo Lo H3110
Day Hour
« The minutes and seconds (after the hour) are stored as BCD code at SD212 as

shown below:
B15 to BI2B11 to B8B7 to B4 B3
T T T
I 1
I 1
L 1

Clock data (minute,

SD212  |Clock data

o B0 Example :
:
1
1
1

second) E ! E ! E ‘ E E ‘ i i ‘ 35 min., 48 sec.
b ! : : : ! ! (after the hour)
Minute Second H3548
« Stores the year (two digits) and the day of the week in SD213 in the BCD code
format as shown below:
B15 to B12B11 to B8 B7 to B4 B3 to BO EXampIe :
i Friday
1 1 L 1 1 L 1 1 1 1 L 1 HOOO5
Clock data T Day of week
SD213 |Clock data S/U (Request)
(day of week) . - 0| Sunday
Higher digits 1| Monday
of year (0 to 99) 2 | Tuesday
3 | Wednesday
4 Thursday
5 Friday
6 Saturday
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Special Register List (Continued)

MELSEC-Q

Number Name Meaning Explanation Set by (When set)
SD220 « Stores the message (16 characters of ASCII data) at error occurrence (including
annunciator ON).
sb221 B15 to B8 B7 to BO
SD222 SD220 |15th character from the right|16th character from the right
SD223 SD221 |13th character from the right| 14th character from the right
LED display SD222 |11th character from the right|12th character from the right
sb224 data Display indicator data SD223 | 9th character from the right | 10th character from the right S (When changed)
SD225 SD224 | 7th character from the right | 8th character from the right
SD226 SD225 | 5th character from the right | 6th character from the right
SD226 | 3rd character from the right | 4th character from the right
SD227 SD227 | 1st character from the right | 2nd character from the right
The display device data at PRG CHK is not stored.
0: Automatic mode -
SD240 |Base mode . « Stores the base mode. S (Initial)
1: Detail mode
0: Basic onl
No. of 1to4: No Zf
SD241 |expansion ’ ex .ansion « Stores the maximum number of the expansion bases being installed. S (Initial)
bases P
bases
B4 B2 Bl BO
| Fixed to 0 | | to ‘ | | |
Base type \—> Main base
SD242 A/Q base differentiation ég%gxpan&?n S (initial)
differentiation 0: None > fase pansion wh )
. O - en no expansion
1:Q* *Bisinstalled to base is installed, the
. value is fixed to 0.
» 4th expansion
base
B15 B12 B11 B8 B7 B4 B3 BO
SD243 SD243 |Expansion 3|Expansion 2| Expansion 1 Main
No. of base slots [No. of base slots SD244 Fixed to 0 Expansion 4 S (Initial)
5D244 « As shown above, each area stores the number of slots being installed.
Loaded Loaded maximum I/O |* When SM250 goes from OFF to ON, the upper 2 digits of the final I/O number plus .
SD250 ) S (Initial)
maximum I/O No. 1 of the modules loaded are stored as BIN values.
Number of modules ) .
SD254 ) « Indicates the number of modules installed on MELSECNET/H.
installed
SD255 MELSECNETH |inf 1/0 No. « MELSECNET/H I/O number of first module installed
nforma- - - "
SD256 | . . Network No. |« MELSECNET/H network number of first module installed S (Initial)
information tion P
rou| ) )
SD257 from 1st P *« MELSECNET/H group number of first module installed
module number
SD258 Station No. |* MELSECNET/H station number of first module installed
Number of points : .
SD290 P « Stores the number of points currently set for X devices
allocated for X
Number of points : )
SD291 « Stores the number of points currently set for Y devices
allocated for Y
Number of points : .
SD292 « Stores the number of points currently set for M devices
allocated for M
. Number of points ) .
SD293 |Device « Stores the number of points currently set for L devices
i allocated for L
allocation Number of points
SD294 |(Same as P « Stores the number of points currently set for B devices S (Initial)
allocated for B
parameter -
Number of points ) .
SD295 [contents) « Stores the number of points currently set for F devices
allocated for F
Number of points : .
SD296 « Stores the number of points currently set for SB devices
allocated for SB
Number of points : )
SD297 « Stores the number of points currently set for V devices
allocated for V
Number of points : .
SD298 « Stores the number of points currently set for S devices
allocated for S
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Special Register List (Continued)

MELSEC-Q

Number Name Meaning Explanation Set by (When set)
Number of points ! )
SD299 |Device P « Stores the number of points currently set for T device
i allocated for T
allocation Number of points
SD300 |(Same as P « Stores the number of points currently set for ST devices S (Initial)
allocated for ST
parameter -
Number of points ) )
SD301 [contents) « Stores the number of points currently set for C devices
allocated for C
Number of points : .
SD302 |Device P « Stores the number of points currently set for D devices
. allocated for D
allocation Number of points
SD303 |(Same as P « Stores the number of points currently set for W devices S (Initial)
allocated for W
parameter -
Number of points ) .
SD304 |contents) « Stores the number of points currently set for SW devices
allocated for SW
Reserves the designated time for communication processing with GX Developer or
other units.
Time reserved ) The greater the value is designated, the shorter the response time for
Time reserved for L ) ) . - .
for L communication with other devices (GX Developer, serial communication units) .
SD315 _— communication END processing
communication A becomes.
; processing )
processing Setting range: 1 to 100 ms
If the designated value is out of the range above, it is assumed to no setting.
The scan time becomes longer by the designated time.
No. of modules
SD340 . . « Indicates the number of modules installed on Ethernet.
installed
SD341 |Ethernet 1/0 No. « Indicates the 1/O No. of the installed Ethernet. S (Initial
. . - - nitial
SD342 _[information Network No. « Indicates the network No. of the installed Ethernet. ( )
SD343 Group No. « Indicates the group No. of the installed Ethernet.
SD344 Station No. « Indicates the station No. of the installed Ethernet.
(3) System clocks/counters
Number Name Meaning Explanation Set by (When set)
1 second Number of counts in |+ Following programmable controller CPU RUN, 1 is added each second
SD412 ) 9 prog S (Status change)
counter 1-second units » Count repeats from 0 to 32767 to -32768 to 0
2n second clock .|+ Stores value n of 2n second clock (Default is 30
SD414 . 2n second clock units . ( ) U
setting « Setting can be made between 1 and 32767
Number of counts in |+ Incremented by 1 for each scan execution after the PLC is set to RUN. sk S(Every END
SD420 |Scan counter )
each scan « Count repeats from 0 to 32767 to -32768 to O processing)
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(4) Scan information

MELSEC-Q

Number Name Meaning Explanation Set by (When set)
SD520 Current scan time « Stores current scan time (in 1 ms units) S (Every END
(in 1 ms units) Range from 0 to 65535 processing)
« Stores current scan time (in 100 Ys units)
Current scan Range from 00000 to 900
SD521 time Current scan time (Example) S (Every END
(in 100 ps units) A current scan of 23.6 ms would be stored as follows: processing)
D520=23
D521=600
SD524 Minimum scan time (in|* Stores minimum value of scan time (in 1 ms units) S (Every END
Minimum scan |1 ms units) » Range from 0 to 65535 processing)
SD525 time Minimum scan time (in|* Stores minimum value of scan time (in 100 ps units) S (Every END
100 ps units) « Range of 000 to 900 processing)
SD526 Maximum scan time |+ Stores maximum value of scan time, excepting the first scan. (in 1 ms units)
Maximum scan |(in 1 ms units) » Range from 0 to 65535 S (Every END
SD527 time Maximum scan time |+ Stores maximum value of scan time, excepting the first scan. (in 100 ys units) processing)
(in 100 ps units) « Range of 000 to 900
3D540 END processing time |+ Stores time from completion of scan program to start of next scan. (in 1 ms units)
~{(@in 1 ms units) « Range from 0 to 65535
END processing - - - S (Every END
- _ « Stores time from completion of scan program to start of next scan. (in 100 ps .
time END processing time ) processing)
Sbsal (in 100 ps units) units)
K « Range of 000 to 900
. « Stores wait time when constant scan time has been set.
Constant scan wait ] ;
SD542 . ) . (in 1 ms units)
time (in 1 ms units) .
Constant scan « Range from 0 to 65535 S (First END
wait time ) « Stores wait time when constant scan time has been set. processing)
Constant scan wait ] .
SD543 ) ) . (in 100 ps units)
time (in 100 ps units)
« Range of 000 to 900
« Stores execution time for scan execution type program during 1 scan (in 1 ms
Scan program units)
SD548 execution time
] . « Range from 0 to 65535
(in 1 ms units)
Scan program « Stores each scan S (Every END
execution time « Stores execution time for scan execution type program during 1 scan (in 100 us processing)
Scan program units)
SD549 execution time

(in 100 ps units)

« Range of 000 to 900
« Stores each scan

App - 14

App - 14




APPENDICES

(5) Memory card

MELSEC-Q

Number Name Meaning Explanation Set by (When set)
« Indicates memory card B models installed
B15 B8 B7 B4 B3 BO
I — >0 | | |
Memory card B |Memory card B Drive 3 0: Absent .
SD620 (Standard RAM)| 1: Present S (Initial)
models models
. Fixed at "3"
Drive 4 .
because of built-in
(Standard ROM)
standard ROM.
Drive 4 is fixed to "3" because it has built-in flash ROM.
Drive 3 ) . . .
SD622  |(Standard RAM) |Drive 3 capacit » Drive 3 capacity is stored in 1kbyte units. S (Initial)
. paclty (Fixed to "61" because it has 61kbyte RAM built-in.)
capacity
Drive 4
SD623 |(Standard ROM) [Drive 4 capacity « Drive 4 capacity is stored in 1kbyte units. S (Initial)
capacity
« Drive 3 use conditions are stored in bit pattern.
B15 B4 BO
Drive 3 use ) - [o] 0 [o]ofo]o]o]
SD624 . Drive 3 use conditions S (Status change)
conditions File register (R)
1:Inuse
0: Not used
File register ) ) . ) .
SD640 drive g Drive number: « Stores drive number being used by file register S (Status change) * 1
SD641 « Stores file register file name (with extension) selected at parameters as ASCII
SD642 code.
SD643 B15 to B8 B7 . to BO
SD641 Second character First character
SD644 File register file SD642 Fourth character Third character
SD645 name File register file name SD643 Sixth character Fifth character S (Status change) * 1
SD644 Eighth character Seventh character
SD645| First character of extension 2EH(.)
SD646 ] : Second character of
SD646 | Third character of extension extension
File register . . ! . ) . ) .
SD647 capacity File register capacity |+ Stores the data capacity of the currently selected file register in 1 k word units. S (Status change) * 1
File register File register block ) .
SD648 g g « Stores the currently selected file register block number. S (Status change) * 1

block number

number

% 1: The data is set when the CPU is stopped and then RUN or the RSET instruction is executed after parameter execution.

(6) Instruction-Related Registers

Number Name Meaning Explanation Set by (When set)
SD715 « Patterns masked by use of the IMASK instruction are stored in the following
manner:
IMASK B15 B1 BO
SD716 |[instruction mask |Mask pattern SD715 |115| to 1n|lo S (During execution)
pattern SD716 [131| to |117]116
SD717 47| to  |I133]132
SD717
SD718 ) h
SD719 Accumulator Accumulator « For use as replacement for accumulators used in A-series programs. S/U
« Stores the mask patterns masked by the IMASK instruction as follows:
B15 B1 BO
SD781  |Mask patter of SD781|163| to 149|148
TO IMASK Mask pattern SD782|I79] to |165]164 S (During execution)
SD785 |instruction to
sp7es|li27] o |31z
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APPENDIX 3 List of Interrupt Pointer Nos. and Interrupt Factors

App - 16

I No. Interrupt Factors : ;?kr:%
10 1st point 1
11 2nd point 2
12 3rd point 3
13 4th point 4
14 5th point 5
15 6th point 6
16 7th point 7
17 QI60 interrupt 8th point 8
18 module factor 9th point 9
19 10th point 10
110 11th point 11
111 12th point 12
112 13th point 13
113 14th point 14
114 15th point 15
115 16th point 16
116
to Unusable —_— —_—
127
128 100ms 20
129 ) 40ms 19
20 Internal timer factor oms 18
131 10ms 17
132
to Unusable e e

1127

REMARK

*1 : The internal times shown are the default setting times.

MELSEC-Q

These times can be designated in 1 ms units through a 2 ms to 1000 ms range

by the PLC system settings in the PLC parameter setting.

App - 16



APPENDICES

MELSEC-Q

MEMO

App - 17 App - 17



INDEX

Al

Accuracy of scan time ........cccceevecveieecieenn 4-9 FY (Function output) ........ccceevveveeneiienienn 10-31

ANNUNCIALOr (F) ..coveeiieeiieeeeeeee e 10-12

ASCIl code......coceiiiiiecee e 4-25 [G]

AULO MOGE ..o >3 GX CONFIGUIALON ..ot 8-2

[B] GX DEVEIOPET ....eeiiiiieiii et A-17

Base MOde........ccoveevieiiniie e 5-4 [H]

EICI:\ID éE-Slnary C(;ded deCiMal)..cvesvvevoe ji; H (Hexadecimal constants) ...........c.ccceeueene 10-50

5 t( Rlnary COUE) wvvrsvvrs oo 6 s HEX (Hexadecimal) ........c.cooveueeeereereeeneenns 4-23

00t RUN ..ottt - Hexadecimal Constants (H) -........o....... 10-50

[C] High-speed retentive timer (ST) ......ccccccuee.e 10-21
C (COUNLET ..o 10-24 HIgh-SPEed tiMer (T)....ooovvorssvvrsvrsveeso 10-20
Character String.......cccoceevveeieeneeneene e 4-25 |
Clock function.........ccccevviiiiiiiicie, 7-9 [ )

Precision 711 | (Interrupt POINEr) ..ccvevvieeeee e 10-46
Concept of I/OaSS|gnment """""""""""""""" 5 8 I/0 No. designation device (Un)................... 10-48
Constantscan............_____ 75 INAEX FEGIStEr (Z).....vvveveeeireeeereesersreeiennens 10-39
Constants. ... lO-SO INPUL reSPONSE tIME ..o, 7-21
conser (C) ................................................... o intelligent function module device (U -1 \G £ ) .10-38

T 10-24 Internal relay (M) .......cocooiiiniiiieeee 10-10

Maximum counting SPEed ... 10-25 Internal system device........cccceveveevcveennee. 10-31

Internal user device...........cccoovveiiennienennnnn, 10- 3

D] Interrupt pointer (1) .....cccooeeeveeiieeeeee 10-46
D (DAL FEGISIEN) c.vevrevveerereeereeeseeresesseereeeen 10-28 INtErrupt Program ........ccccccevveeereennsinciriieeneeeenn 4-5
Data register (D) .....cccvvverveerieeeriee e eseeenns 10-28
Decimal constants (K).......ccccccveviveevveeiineenns 10-50 [J]

DeViCe LISt ....eeveevieiee e 10-1 J (Network designation device) ................. 10-48
Direct access |nput(DX) """"""""""""""""""" 10- 6 Joi\B S (Llnk reIay) e 10-35
Direct access OUtPUL(DY) ........ovevrverereenne 10- 9 J L\SB LU (Link special relay) .................... 10-35
DIFeCt MO ... 4-18 J .2 \SW L (Link special register)............... 10-35
Drive NUMDBET. . ...ovoveeeeeeeeeeeeeeeee e, 6-3 J W L (LINK regISten) v 10-35
DULY ettt 10-25 J X (LINKINPUD e 10-35
J LSNY L2 (LinK OUtpUL) . 10-35
[E] (K]
Edge relay(V) ..o ccoeeiceeee e 10-16 )
END processing 4-11 K (Decimal constants)........ccccccvereeeieeeneeene 10-50
E [L]

[Fl _ L (Latch relay) ....coocovveveeeiieecee e 10-11
F (AnunC|f?\tor)....: ''''''''''''''''''''''''''''' 10-12 Latch fuNCHON ..o 7-5
FD (FUNCUON FEQISIEN) wvvvvvesovvvnvvsoen 10-31 Latch relay (L) «.ooeeveeeeveieeece e 10-11

) _ LED diSplay ......cceovererreneeeneneeeenesreseennenes 7-39
F!Ie r§g|ster .................................................. 10-42 Link direct device ... 10-35
Flle SIZG ........ S 6'13 Llnk reglster (W) ........................................... 10_29
Function device (FX, FY, FD) ...coooooovcvee. 10-31 LiNK 1E12Y (B wovvveorroeooeoeeseeoe oo 10-17
FX (Function input).......ccocoeeiiieiieeneeiieene 10-31

Index - 1 Index - 1



Ind

List of Interrupt factors ..........cceveeivieeiieene 10-47

App-10
Low-speed retentive timer (ST) .....ccceevvenne 10-21
Low-speed timer (T) ....cooceeeiereiieenieee 10-19
M]
M (Internal relay) .....cccoevveveveeecie e 10-10
Macro instruction argument device (VD).... 10-49
Main routine program .........ccccceeveeerveesveennnns 4- 3
[N]
N (NESHING)...eeeeieeeeiieeiiee e 10-44
[O]
OULPUL (Y) cerereie e 10- 8
[P]
P (POINEN)....eei i 10-45
PasSWord.........ccocevviiiiiniiniee e 7-35
POINtEr (P)..cveeeiiee e 10-45
Precautions when using timers.................. 10-23
Processing at annunciator OFF.................. 10-14
Processing at annunciator ON..................... 10-12
Program memory.........ccoceeiiieeenniieee e 6-4
Purpose of 1/0 assignment ............cccoceenne. 5-12
Purpose of I/O assignment using
[Q]
QIB0 ..o 7-23
QNCPU ..ot A-17
QNHCPU ..o A-17
[R]
R (File register) ......cccooieiieniee e 10-42
Reading from the time data..............ccccecuene. 7-9
Refresh input .......cocoveve e 10- 6
Refresh mode........cccooiiiiiiine 4-15
Refresh output.........ccooeeeiiiiiiiiiee 10-9
Remote latch clear ... 7-19
Remote operation...........ccceeveeeiieenienniieeene 7-12
Remote PAUSE.........cccooiiiiiiee e 7-15
Remote RESET ... 7-17
Remote RUN/STOP.......cccccovvvvicriie e 7-12
Remote station I/O number.............cccocceeee. 5-11
Retentive timer (OUT ST L2).ovvvieeveieevieens 10-21
RUN StatuS ......coeoiiiiieeiiieee e 4-12
[S]
S (Step relay)....cccceceevceevcee e 10-18
SB (Special link relay) .........ccocovvieienenenenn. 10-18

Index - 2

SCANIME .oveiiiiee e 4-9

SD (Special register).......cccccevveeveerieenieeenns 10-34

SD520, SD521 (Scan time: present value)....4- 9

SD524, SD525 (Scan time: Maximum value) .......4- 9

SD526, SD527 (Scan time: Minimum value) ........ 4-9

Self-diagnosis function.............ccocceeveeeneeennen. 7-30

Sequence Program .........ccceeveveeeeeneeeessneeeens 4- 1

Setting range in the internal user device.....10- 3

Setting the number of stages ..........ccccoeeennee. 5- 2

Special link register (SW) .....ccccveveviverineenns 10-30

Special link relay (SB).......ccccovvvveveeeveeenennne 10-18

Special register (SD)......cocovrvieriieiieeiieene 10-34

Special relay (SM)......ococvvvceeviee i 10-33

ST (Retentive timer: OUT ST 10) ..ooovveveennee 10-21

Standard RAM ... 6-9

Standard ROM ........ccovviiiiiiiiiiiinee e 6-5

Step relay (S) cvovveveieeirieeeree s 10-18

Sub-routine program.........cccoceeeviieniienieenn. 4- 4

SW (Special link register) ........cccoeveeerieens 10-30

Switch setting of intelligent function module . 7-24

SYSteM ProtecCt.......ccvvvevvcieeeeeieee e e 7-35

[T]

T (TIMEI) et 10-19
ACCUIACY ....eeiiiiiiie ettt 10-22
ProCcessing......ccccvvevierieeneineenie e 10-22

[U]

U (/0O No. designation device) .................... 10-48

U 03 \G o] (Intelligent function module device)...10-38

USEIr MEMOIY...ciiiiiiiiiiiiee et 6- 2

[Vl
V (Edge relay) .....ocooveeeiieeieeieeeee e 10-16
VD (Macro instruction argument device).....10-49
[W]

W (LinK register) ..o 10-29

WDT (Watchdog timer)........ccccocoeevievineeennenn. 7-28

Write during RUN ..o, 7-25

Writing to the time data ........cccoccevevveiiienenne 7- 9

[X]
X(INPULD) et 10- 5

[Y]
Y (OULPUL) e 10- 8
Index - 2



WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA

Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by Failures of Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(2) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for Railway companies or National Defense purposes shall be excluded from the
programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required in terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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