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ABSTRACT

This cooperative study report presents electrical signals monitor and recording system for
power supply for a corona gas generator in lens surface treatment process. The lens surface
treatment line has been affected by the unusual rate of broken electronic parts inside the power
supply after 200% process throughput increment. This report proposes PLC-based monitoring
system. Before this project, a PLC monitor system has been installed for monitoring the status of
the power supply including generator status and output power. In this project energy meter has
been installed to monitor the ac-side power quality. The energy meter is connected to a new
controlled PLC via RS-485. The two PLCs and computer are connected via ethernet using protocol
converter. In the controlled PLC the alarm levels for each electrical signal have been programed
and the data is recorded into the memory card for the desired time interval. The parameters of the
control PLC are sent to the project webpage including the electrical signal quantities display page,
alarming page and data recording page. The recorded data can also be retrieved for analyzing

the abnormality of the power supply for protection or improvement planning.

Keyword : Data communication, Electrical monitoring, PLC programming, recording data, generator
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9.0 MODBUS communication commands

The table shows the MODBUS commands. All values are 16bit (0 to 65535). Command 40001 to
40024 are writing and 40025 to 40044 are reading.

MODBUS - Commands Read/Write

40001 [Treat/Stop Treat/Stop rNord D = Stop
|1 = Treat |
40002 Noltage Set [Set the output Voltage Word P-1000 (0.0 - 100.0%) RW
40003 Moltage Alarm Set voltage Word Rmoom.o-mo.o%z RW
40004  Power Set the output Power Word  D-1000 (0.0 - 100.0%)
B0005  Power Alarm Wlarm Set Power Word  D-1000(0.0- 100.0%) RW
{0006 [Transformer type [Set the transformer type Word ) - 99KV in 1KV step éﬂ
KO007 imer the timer mode Word @ = No timer
1-=Rammu-abh
D = Delayed start
= Delayed stop
= Roller guard
= Max time
KO008 imer value the timer value, millisecond r\'ord (0.02-65,535 h/w
40009 |arc. Detect of arc detection n=arcs/ Word | = No restart
: = Auto restart
. %-Lunmrem
room Analogue output mlmemodaoimmm 'ord aVohg. RW
1 = Power
HOD11  Notused
{0012 [Generator voitage | store in 01KV Word | - 899 (0-99
40013 voltage oltage store in 0,1KV Word ) - 999 (0-99,9KV)
40014 Emnmmntmuwmmwm = 70%
tching ved values are allowed) = 80%
%:m
Bwaﬁ%
= 0% Disable
Koo15 rhmumnga alarm hold on bus system Word E:u:nm(ms; RW
XK I000 XK 0 ()
Warm stop g::m Sel if Intermitient and 1 = High (Activ)
1=0 FOOXK 000006 XX 0%
M0016-17 Not used Word RW
0018 Word 10-100 :
Bw" 19 Word £0-200 (in mm)
{0020 Word 1200
16021 Word _110-3000 {in mm)
Eoozz Watt density set  Min Word [10-Generator max a
3 Watt density set Power Word F_
0024  Watt density set atl density select ord P=0ON
1= Web
2 = Parts/min
fi = Speed
4 = KICK start

v :.il o & v 3 1 1 4‘ 8/
(n) Fayanaunraninisuilale iuntsfaandnGusiu
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MODBUS ~ Commands Read

Address Name | Function | size | Values | Read/Write

40025  [Status Generalor status MWord P = Stop (40001=0 and
PIN8=0)

1 = StandBy (40001=1
pnd PIN8=0)

Ea Treat (40001=1 and

IN8=1)

= [-Open (safety lcop
PIN3 = 0)

40026 Actual voltage The measured output voltage MWord D - 1000 {0-100,0%)

KHO027 rm Wlarm bit = true [Ward (1) Bit 0 Voltage R
2} Bit 1 Watt

W) Bit 2 Current
) Bit 3 Arc Alarm

16) Bit4 Arc Stop
2) Bit 5 PFC drop out

40028 [Actual Power [The measured output power Weord | = 1000 (0-100.0%) R

EO} Bit 6 Stop alarm

M0028  |Alarm Power Wlarm Power Word = No alarm

T T

40030 Not used

1 [Generator type  [The output power types Word 200, 1000, 2000 g
HO032  Limit type Word b@ No limitation

Eﬁ Voltage limitation

= Power limitation
= Current limitation

B = High Voitage Off
40033 Putput frequency butput frequency Word Jin 0, 1KHZ

“O034  Interop speed Intermitient incoming speed — Word  [1/10 Hz

40037 an, soft no. rator software number ord .00 - 10.00

H0038 us voltage us voltage from PFC when ’w«ﬂ 50 (in volt ac)
aratin

HO039 owarstage soff ver Weord  -99.99

10040 na=0 plasma=1 spot=2 Word -2

40041 4=front panel lock bit 3.0=  Word |Bit 3.0 antal dyser

tal dyser t 4 {16 frontpanel lock

HO035  Input voltage ins AC Voltage at turn on of Word Normal 80 to 260Vac
narator

40036 Berial No. sads the sarial number. Word [-65535
-

140042 - Do not use

H0056

alues from 1 1o 24 are stored in
ator,

HO058 ~ Modbus bulld date
10064

Word

& A E R B B s e T P Y

40057  [Store modbus data F:ﬂitm to 12345 and the Word

() T AUANILA
A U = & ; L = ]
71U 3.8 Amnsfimeineluaresinflalwinfiansonsagauls

(ﬁm: Tantec. “HV-X users manual GB ver 1-14.pdf")
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ACTUAL POWER ACTUAL POWER
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HIGH FREQUENCY HIGH FREQUENCY

ELECTROOE MATCHING ELECTRODE MATCHING

(A) ()

= o
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FC6A - HPH1 (Cartridge Base Module)lsznauniu FC6A — PC3 (RS485 Communication Cartridge)

1

| o J e« 14 = =£
walifaiunsafudifog MODBUS RS232 uay RS485 16 Tatludiuresaanuafaziinstinedaiey

299013 TReFA197 lunisneilinaiaingdi 3.12 usznisfsdinisieAtaniniaeiiinafang

-
Tu9uns8 WINDLDR azia@aalumnsadn 3.4

Register  4X Register Measurement M350 B0 MBSO-MP 1 MES0 de OrderNo

$.01 1

30001 (0x0000) 42001 (0xO7DO) VL2 Yes 1
30002 (0x0002) 42003 (OX07D2) viz3 Yes 2
30005 (0x0004) 42005 (0x07D4) Vi34 Yes 3
30007 (0x0006) 42007 (0>07D6) Vi Yes 4
30009 (0x0008) 42009 (0x07D8) vz Yes 5
30011 (0x000A) 42010 (0XO7DA) V3 : Yes 6
30013 (0x000C) 42013 (0x07DC) 11 Yes F i
30015 (0x000E) 42015 (0O7DE) 12 Yes 8
30017 (0x0010) 42017 (OXOTEQ) 13 Yes )
30019 (0:0012) 42018 (0xO7E2) KW Sum Yes 10
30021 (0x0014) 42021 (OXOTE4) K\VA Sum Yes CE
30023 (0x0016) 42023 (OTEG) KVAR Sum Yes 12
30025 (0x0018) 42025 (0>O7E8) PF Avg Yes 13
30027 OAD01A) 42027 (XOTEA) KWHr (mport) Yes 14
30029 (0x001C) 42029 (0xO7EC) k\ViArHr (mport) Yes 15
30031 (O01E) 42031 (OXITEE) Hz Yes 16
30033 (0x0020) 42033 (O7FO) KW 1 . | 17
30035 (0x0022) 42035 (OX07F2) K 2 b 18
30037 (0x0024) 42037 (0xOTF4) kw3 . | 19
30039 (0x0026) 42039 (OXD7F6) KVAr1 20
30041 (0x0028) 42041 (0x07F8) KWVAr2 i 21
30043 (0x0024) 42043 ([OAOTFA) KVAr3 Cepyi 2
30045 (0x002C) 42045 (0X07FC) KWd (Import) Yes 23
30047 (0x002E) 42047 (0xO7FE) Kvad Yes 24
30049 (0x0030) 42049 (0x0800) Ad Yes 25
30051 (00032) 42051 (0x0802) Neutral Current Yes 26
30053 (0x0034) 42053 (0x0804) KA1 . i 27
30055 (0x0036) 42055 (0xDB06) kA2 oec) 28
30057 (0x0038) 42057 (0x0808) kVA 3 e 29
30059 (0x003A) 42059 (0x080A) PEEE o 30
30061 (0x003C) 42061 (0x0D80C) PF L2 TR N
30063 (0x003E) 42083 (0xDBOE) PFL3 = 2
30065 (0x0040) 42065 (0x0810) KWHr(Export) . 33
20067 (0x0042) 42067 (0x0812) KVArHr (Export) ot 24
30069 (0x0044) 42069 (0xD814) KVaHr % 35
30071 (00046) 42071 (0x0816) AHr i 8
30073 (0x0048) 42073 (0x0818) kWd (Export) il 37
0075 (0x004A) 42075 (0x081A)MaxkWd (Import) Yes 8
30077 (0x004C) 42077 (0x081C) Max kWd K% 39
(E xport)
30079 (0x004E) 42079 (OxDB1E) MWaxkvad Yes 40
30081 (0x0050) 42081 (0x0820) MaxAd Yes 41
30082 (0x0052) 42082 (0x0822) HoursRun *52 42
30085 (0x0054) 42085 (0x0824) THD W1 Yes 42
30087 (0x00S6) 42087 (0x0826) THD v2 Yes 44
30089 (0x0058) 42089 (0x0828) THD V3 Yes 45
30091 42091  (dD824) THD I Yes 46
30093 (0x00SC) 42093 (0OxD&C) THD 12 Yes 47
30095 (OX00SE) 42095 (0x082E) THD 13 Yes 438
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Section Five: Coating

How It Works

In order for a coating to coat and adhere to a substrate
it must be able to wet the surface of the material.
Wettability depends on one specific property of the
surface: Surface energy, often referred to as surface
tension. Surface energy, like surface tension is
measured in mN/m. or in dynes/em. The surface
energy of the solid substrate directly affects how well
a liquid wets the surface. The wettability, in turn, is

easily demonstrated by contact angle measurements.

The contact angle is the angle between the tangent line at the contact point and the
horizontal line of the solid surface. When a liquid droplet is set on a smooth solid horizontal
surface, it may spread out over substrate and the contact angle will approach zero if
complete wetting takes place. Conversely, if wetting is partial, the resulting contact angle
reaches equilibrium in the range O to 180 degrees.

Surface Wettability

The diagram below illustrates the difference between good and poor wettability. The
higher the surface energy of the solid substrate in relation to the surface tension of the
liquid, the better its wettability, and the smaller the contact angle. In order for a proper
bond to exist between a liquid and a substrate surface, the substrate’s surface energy
should exceed the liquid’s tension by about 2-10 mN/m.

For example, in the current photochromic solution for the Trans-bonding process the
surface tension of the solution is in the mid 40 mN/m. However for barrier coated
polycarbonate the surface energy is in the mid 30’s mN/m. Following the rule above that
the substrate needs to exceed the liquid’s surface tension by about 2 mN/m and we can
see that we are going to have problems with the Photochromic solution wetting the
barrier coated polycarbonate. In order to overcome this problem, the lenses are exposed
to the corona treatment to raise the surface energy of the barrier coated polycarbonate.
Following treatment here in Transitions the barrier coated lenses have increased their
surface energy to over 70 mN/m following the corona treatment and hence is capable of
been wetted by the photochromic solution.




The poor wettability of substrates presents the problem of spreading and bonding. Surface
treatment can improve wettability of the material by raising the material’s surface energy
and positively affect adhesive characteristics by creating bonding sites. Corona is a very
successful technique in raising surface energy and the treatment is based on a principle of
high voltage discharge in air.

7 : 2

Angle = 11.31 degraes Angle © 19.04 degrees
Anglc Leit = 01 42 degrees Aagle Lt = 19,07 dopresn
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\_ PoorSurface wettability Good surface wettabhility o

A diagram highlighting the difference between poor surface
wettability and good surface wettability.
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4. Multitek Power Meter Type M850-LCDN-RS-PO

MultiPower Controls & Programming

The M850-LCD (MultiPower LCD) 1s a complete  The four front control buttons are used for

3 phase digital universal metering system in a scrolling up or down through the parameters being
standard 96 x 96 mm DIN case. It can be used on ~ measured and displayed. These buttons also allow
any voltage system with a wide range of inputs. programming of different Current and Voltage
It incorporates a universal AC or DC auxtliary transformer ratios, Demand fimes, Band rates etc.

power supply.

The one unit covers the majerity of applicanions
without any modification required, making the
M850-LCD 1deal for stocking.

The M850-LCD has a unique LCD display with
user selectable options of Blue, Green or White
back-lighting.

Display

The unigue 3 colour epfion LCD FSIN display 1s
designed to be read in a variety of conditions over
wide viewing angles and distances. There are 3
colour oprions of the back lighting available Blue,
Green or White which are user selectable through
the front control buttons.

Parameters Measured P]"g in apn'aus

:Pl'ﬂ“’ ’ 0'{“3" Ly Both the RS485 option and pulsed onfput opnions
Phase to Neutral (T) are versatile plug in units that can be purchased

* Phase Current (I)

with the MultiPower meter or can be retrofitted

* Frequency (H2) when required

 Active Power (1)

()
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*“ Reacnive Power (Var)

“ Apparent Power (T 4)

* Active Energy (W_h)

“ Reactive Energy (Var.l)

* Power Factor ( P.F.)

* Instantaneous Demand Amp

“ Instantaneous Demand Active Power
*“ Instantaneous Demand Apparent Power
* Maximum Demand Amps

“ Maximum Demand Active Power

“ Maximumn Demand Apparent Power
“ Neutral Current

“THD Voltage Option

“THD Current Option

Accuracy

Polts & Amps 0.5% of reading = 2 digits
Frequency 0.1H: = 1 digit

Active Power 1% of reading = 2 digits
Reactive Power 1% of reading = 2 digits
Apparent Power 1% of reading = 2 digits
Power Factor 1% of range

Energy IEC 1036 class 1

System Types

The M850-LCD can be used on the following
measuring systems without any changes apart
from wiring configuration.

Single Phase,

Single Phase 3 wire

3 Phase 3 Wire Balanced Load

3 Phase 4 Wire Balanced Load

3 Phase 3 Wire Unbalanced Load

3 Phase 4 Wire Unbalanced Load

O =

Comnmunications
The optional RS485 plug-in module enables the
MultniPower to communicate with up to 31 other
meters or controllers.

Tiwo protocols are offered: the popular Modbus
RTU and BACnet MS/TP.

The protocols allow the MultiPower to be used with
PC, PLC, RTU, Data loggers and Scada programs

Prlsed Output

An option of a plug in pulsed output via a relay is
offered. The pulsed output can be assigned to 1),
and Vidrh

Memory
Current rafios, demand time periods and

calibration data 15 stored in non velanle
eeprom. In power down (power loss) conditions
this data is retained.

General Specification Emvirommental
INPUT Working Temperature -2010 +70 deg C
Rated Un 28V ta 330V LN. 48V eo 57OV L L. Storage Temperarure -30to 80 deg C
(280V L N. nominal) Relarive Humidity (-95% non condensing

Overload 800V continuons Shock 30G in 2 planes
Burden a.5V4
Cur Off Point 2% Un nominal Enclosure
Rated In 0.54 to 64 (54 nominal ) via C.T. Standard DIN case DIN 96x96x
Overload 10In for 1 sec Panel mount Via 4 retaining brackets
Burden 0.5V A per phase Panel cutout 92+08mmx92+ 08 mm
Cut Off Poine 2% In nominal Material Black Polycarbonate

Sas ; ¢ Terminals Current 6mm’
Auxilia ry ) oltage Al others 2. 5mm?
100 to 440V AC 100 to 420V DC IP raring front IP52 /Nema
45 to 65Hz, burden < 10VA IP raning case IP30/ Nema
Tailattans Weight 0.25kg /0.661b
Installation category IIT (480 VAC phivh) Case Dimensions
Degree af pollurion 2
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Meters Front Class IT ™
Elecirical security IEC 61010-1 i
Inpurs + Aux ro case: 4 kV rms 30 Hz for 1 min
Inpurs + Aux to RS485 port:  3kV rms 50 H; for 1 min
Inputs + Aux to relay outpus:  1k3V rms 30 Hz for 1 min  g;
Low voltage de Aux ro Inpurs:  1k5¥V rms 50 Hz for 1 min

Rarted impulse withstand voltage IEC 60947-1-F imp: 4kV o6 ’I 9 ",

il

| SUEN—

Electromagnetic compatibility EIERIEE )
Immunity to - L g
elecrrostatic discharges: IEC 61000-4-2-Level ITT I I—
radiated radio-H fields: IEC 61000-4-3-Level IIT 0 (+08)

elecorical fast transient/bruses: JEC 61000-4-4-Level ITT B -l

impulse waves: IEC 61000-4-5-Level ITT i

conducted disturbances: IEC 61000-4-6-Level ITT

voltage dips & short interruptions: IEC 61000-4-11
Emissions to:

S (@08

Conducted and radiated CISPR11-Class A
Approvals ¥
UL File No. 3377521 harel cut out
Display Connection Diagram
Custom : LCD —
Backlight Blue, Gy Wil e E
Update nme I second m
E A R
Response Time i
RS 485 Modbus Less than 10mS -
=T 1

Opfions ‘ - .
1. Plug in RS485 module (Modbus or BACnet) il s

Baud Rates:76800,57600,38400,19200,9600,4800 wall y A ) "

Parity :0dd, Even, No Parity -
2. Plug in pulsed-output relay module %] g Ei N |1

W.h or VArh 1p AL AEACAFAEE:

Tgh IW " ]

3. Lowlydlitagsc axxiliaep (PROOV) S ArIFET IR T
4. 1 Amp input :h:v::.u. ;rf : 5 ; : E X
5. Plug in double pulsed-output relay module SphAWBAL | | % | X | |V [ %] %

u:k dlld ’:ﬂi.r.h Unused Voltage terminals are iermall: connected
6. THD Gpdﬂﬂ Secandary of CTs mast he connected ta carth

d ase 1 o S L% i
5U% n.2 Jayaamanti® n19lause 1asdafAmIeiilieu [15]

5. Allen-Bradley Ethernet Hub 1783 — US08T

Stratix 2000™ Unmanaged Ethernet Switch, Type: Industrial-Grade, Port: 8, Power Supply:
20 VAC, 24 VDC, Network: RJ45 Connector According To IEC 60603-7, 2-Pair or 4-Pair Category
5e Minimum Cable According To TIA 568-B.1 Or Category 5 Cable According To ISO/IEC 24702,
Isolation Voltage: 30 V, Inrush Current: 2.2 A, Enclosure: IP20, Mounting: DIN Rail, Length: 127
MM, Width: 1.78 IN, Height: 4-1/4 IN, Temperature Rating: 0 - 60 DEG C, Environmental Conditions:
Non Operating Temperature: -40 To 85 DEG C (-40 To 185 DEG F), Relative Humidity: 5 - 95%
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(Non-Condensing), Vibration: 2 G At 10 - 500 HZ, Shock: Operating 15 G, Nonoperating 30 G,
Torque Rating: 7 LB-IN, Current Consumption: 400 MA At 10 VDC, Power Consumption: 4 W
Specification
Item Name: Unmanaged Ethernet Switch Type: Industrial-Grade
Sub Brand: Stratix 2000™ Port: 8
Power Supply: 20 VAC, 24 VDC
Network: RJ45 Connector According To IEC 60603-7, 2-Pair or 4-Pair Category 5e Minimum
Cable According To TIA 568-B.1 Or Category 5 Cable According To ISO/IEC 24702

Isolation Voltage: 30 V Inrush Current; 2.2 A

Enclosure: 1P20 Mounting: DIN Rail

Length: 127 MM Width: 1.78 IN

Height: 4-1/4 IN Temperature Rating: 0 - 60 DEG C

Environmental Conditions: Non Operating Temperature: -40 To 85 DEG C (-40 To 185 DEG F),
Relative Humidity: 5 - 95% (Non-Condensing), Vibration: 2 G At 10 - 500 HZ, Shock: Operating
15 G, Nonoperating 30 G

Torgue Rating: 7 LB-IN

Power Consumption: 4 W

Current Consumption: 400 MA At 10 VDC

6. Box2 Pro (Protocol Converter)

Parameter BoX2pro

Dimensions, WxHxD | 128x 101 x39mm
Sealing IP20
Frame material Powder-coated aluminum
Weight 0.4kg
CPU i.MX 6DuallLite

Dual ARM Cortex-A9 Core

1.0GHz

512kBL2 cache

GE)
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Serial ports Standard D-sub (9 Pin, female)

COM1: RS-232 with RTS/CTS

COM2: RS-422/RS-485

COM3: RS-485
Ethernet LAN A 10/100 Mbit Base-T (shielded RJ45 with LEDs)
Ethernet LANB 10/100Mbit Base-T (shielded RJ45 with LEDs)
USE 1« USB Host 2.0, maxoutput current 500 mA

Supports up to USB 2,0 High Speed

External storage
media

1=SDcard

Flash memory
(application

1.5 GB SSD (eMMC)

memory)

Memory RAM 1GBDDR3

NVRAM 128 kB

Real time clock es

Battery BR 2032 lithium battery,
replaceable

Power consumption 5W

at rated voltage

Fuse internal DC fuse, 3.14 AT, 5 = 20mm

Powersupply +24VDC (18-32V DC)
CE: The power supply must conform with the requirements
according to EN/IEC 60950 and EN/IEC 61558-2-4.
UL and cUL: The power supply must conform with the
requirements for class 2 power supplies.

Operating -10°Cto+60°C

temperature

Storage temperature | -20°Cto+70°C

Relative humidity in
operation

5% - 85% non-condensation

Vibration

1g, according to EN/IEC 60068-2-6, Test Fc

Mechanical shock

15g, half-sine, 11ms according to EN/IEC60068-2-27

Approvalsand
certifications

CE/FCC/KC
Information is available on www. beijerelectronics.com

(n) fayaiTamnAlinLed Box2 pro
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@ @ @ D
Pos. | Connector Descrip
1 Powersupply +24VDC (18-32VDC)
2 LANA 1x10/100Base-T (shielded RJ45)
3 LANB 1x10/100 Base-T (shielded RJ45)
4 oM Serial communicationport

(1) 129NN TBNARUEY Box2 pro

A e Ly s
7U% n.3 JayanmuantFaallsinrenneuneiinas Box2 pro

7. |DEC device
7.1. FC6A — D16R1CEE (CPU Module)

Specifications
FCBA-01BRICEE FOBA LOPACEE
Part No. ; FCBA-DIBPICEE FCBADIKICEE
FCBA-D16K1CEE

| Raled Power Voltags | 24V DC

Allowable Voltage i
R 20.4 1o 288V DC (including ripple)

| FCBA-D1BRICEE; 2.88W (24V DC)
Maximum Power FCBA-DI6P1 CEE: 2.88W (24V DC)

Consumption FCBA-016K1CEE: 2.88W (24V DO)
{CPU module) FCBA-D32P3CEE: 3.36W (24v DC)
FCBA-DI2KICEE: 3.36W (24V DC)

Intush Current 35A maximum
Pl [

1 -10 10 +55°C (no freezing)
| Storage Temperature | ~25 o +70°C (na freezing)
Relative Humidity Level RH1 (EC 61131-2) 10 1o 95% {no condensation}
Atitude Operation: 0 to 2,000m, 1,013 1o 795 hPa, Transpert: 0 1o 3,000m, 1,013 fo 701 hPa
Poliution Degres 2 {IEC 60664-1)
Corrosion immunity | Free from corrosive gases

Betwoon power and FE lerminals: 500V AC, 1 mints i woreasny a1l
S e o s 00 A it S patyoa iy autut anc FE erminal: 2,300V AC, 1 mieute
Strmgh gl 5 miote Beveen power and transistor output terminals: S00V AC, 1 minute

Between power and relay output terminals: 2,300V AG, 1 1
| Fwitni! gt o phold \erminals: 3 300V AC, | minte. DR input and transistor output terminals: SO0V AG, 1 minute

| Between power and FE terminals: 100 M) or higher (500v DC meggen Between input and FE terminals: 100 MO) or higher (500V D meggen

Befween fansistx cuut and FE terminals: YCOM?) o biher (500N (€ megger)
Ieuaton Resistarce | Bebaon s cput e 1001 o ghe (004 OC g vt Y U 5 E Bodt: OOt PG00 meen

Between power and rekay output terminls: 100 MO or hgher 15004 G .
: , i 1000 har 00 D oG Betwoen s and st st s 100 Mo g 0OV OC meggen

AL/DC power terminals: 1KV, 50nslo 1 ps
Noisa Fiesistance ¥0 terinals {coupling ciamp: 15K, 50ns to 115 coupling adapla

Vibeation Resistance 5 10 8.4 Hz amplitude 3.5 mm

8.4 10 150 Hy acceloration 9.8 m/s” {16) 2 hours per ais on each of thres mutually perpendicular axes {IEC 61131-2)
L axes

Shock Resistance 147 mvs? (15G), 11 ms duration, 3 shocks per axis on thrse mutually perpendi

| Degree of Protection P20 (EC 60529

Powes Supply Wire | UL1007 AWG24-16, UL2464_ AWG24-16. UL10S AWG20-16

[Grounding Wre | UL1007 AWGI6

Ground D-fype ground (Class 3 ground)
Mooning DiN rai o panel mounting

FUBA-D1BRICEE: 2009 FOBA-DIZPICEE: 255
Weight (approx ) FCBA-D16P1 CEE: 27

FCBA-DIBKICEE: 272 FCBA-DIZKICEE: 255

517 n.4 AnusTFesfiuend FCEA - D16R1CEE
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Function Specifications

Note: Limited number of output points can be tumed on.

Part No. NGl 4 FOBA-{G2PSLEE ()
i FCBA-D32K3CEE (*4)
FCBA-D1BK1CEE (*4)
Controf System Stored program system
Basic 42
Instruction Words i 0
Program Capacity (*1) B00KB (100,000 steps)
User Program Download 1,000 times
Basic Instruction 21ps/1,000 steps
iy END Processing ("2} 1ms maximum
Input 8 points 16 points
v o Output 8 points 16 points
| Expandable Modules 7 modules *3)
Expansion Moke [ ndable Y0 Points 224 poinls
Unibody Type Expandable Modules 8 modules
Expansion Unibady Type Expandable 10 Points 256 points
interface Module | Separate Type Expandable Modules ("5) | 63 modules (separate type master: 1 module maximum, separate type slave: 10 modules maxdmum)
Separate Type Expandable V0 Points °5) | 2,016 polnts
internal Relay 15,400 points
Special Intemal Relay 1,600 points
Shift Reglster 256 points
Data Register 60,000 points
Non-Retentive Data Register 200,000 points
Special Data Register 900 points
Counter 512 points
Timer (1ms, 10ms, 100ms,15) 2,000 points
Clock Clock accuracy: =30 sec/month (typical) at 25°C
Backup Data Intemal relay, shift register, counter, data register, timer, special data register, special inteal relay, clock data
Battery Lithium primary battery (BR2032)
i Battery Life Approx. 4 years
Replaceabllity Possible (*6)
Keep data, user program (ROM) CRC check, timer/counter preset value change check, user program syntax check,
Seif-diagnostic Function user program execution check, waichdog timer check, user program downioad check, power failure, clock error,
1 data link connaction check, expansion bus initialization check, system check, SD memory card transfer check,
S0 card access check
0 filter), 3 to 15ms (selectable in in m
gt Flier nmw:w:?ms o ¢y,
Six
Catch inputinterrupt Input iﬂ.lﬁﬁd.!&.l‘f inimum tum on puise width: Sys max/Minimum turn off
S o hspee Countr Pomts. | Total 6 points Singl/wo-phase selctable: 100 Kz (sngie-phase: § poits, two-phase: 3 poits)
Counter Counting Range 0 10 4,294,967,295 (32 hits)
Operation Mode Rotary encoder mode, adding counter mode, frequency measurement mode
Analog Quantity 1 point
Potentiometer Data Range Q1o 1,000
Quantity 1 point
Analog Voltage 0to 10V
Input Input Impedance Approx. 100KQ
Digital Resolution Approx, 4,000 steps (12 bits)
Quantity 4 points
Puise Output Maximum Output Pulse Frequency 0, 02, 04, 06: 100kHz
{transistor output | Reversible Control Single-palse output mode: 4 axis {00-07), Dual-pulse outpul mode: 4 axis (00-07)
model onty) PN Dutpat Duty cycle 0.1 to 100.0% (increments of 0.1%), Output puise frequency 15 1o 5,000 Hz (increments of 1 Hay
02,04 minimum as ON time and 1508 minimum as OFF time)
USB Port USB mini-B (maintenance communication}
Maintenance communication (server), user communication TCP (server/client),
Ethernet Port 1 mercumn(\%ﬁmﬁm UDP, Modbus TCP (server/client), Email, Web Server, PING, SNTP. FTP server/client,
Ethernet Port 2 Maintenance communication {server), user communication TCP (server/client),
user communication UDP, Modbus TCP (server/client), PING
) Two cartridges can be added (when using FCBA-HPH1)/One cartridge can be added (when using FC6A-PH1)
S0 Card Siot Embedded
HMI Module (option) Yes

g1 n.5 Heffunnsinauaesiiuesd FCAA — D16R1CEE
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7.2. FCBA - HPH1 (Cartridge Base Module)

Part No. FCBA-HPH1

No. of Connectable Cartridges 2

Connectable Cartridges Communication cartridge, digital V0 cartridge, analog 1/0 carridge
No. of Connectable CPU Plus; 1

Weight (approx.) 959

51 n.6 ARaNITRTE FCBA - HPH!

7.3. FCBA — PC3 (RS485 Communication Cartridge)

Communication Cartridges

Package Quantity: 1
Connectable CPU Module
Py Plus ‘All-in-One CAN 11839 Allin-One S
RS232C Yes (*1) Yes Yes FCBA-PC1
RS485 Yes (*1) Yes  Yes FCBA-PC3
Bluetooth Yes (1) Yes Yes FCBA-PCA

2 ol
(n) 1lnresgLnsnliTenseNuwasdues IDEC

Serial Communication

Part No. FCBA-PC1 FCBA-PC3
Standards EIA RS232C EIA RS485
Maximum Baud Rata 115,200 bps
Maintenance Communication Possible Possible
User Communication Possible Possible
Data Link Communication Possible Possible
Modbus RTU Possible Possible
Half-duplex Communication | — Possible
Maximum Cable Length 5m 200m
Quantity of Slave Stations — 31
e
2 2 i

O ) kN et s
Cahle | Conductor Resistance 85 ()/km maximum

Shield Resistance B 20 (/km maximum

(1) 423 PUedn19TaNABLLL RS232C Was RS485

= el J ]
7U% n.7 deysgnsninlilunsgensedayanieuandinueadans IDEC
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8.

Current Transformer CP62/30
VOLT : 600V AC
FREQUENCY : 50/60Hz

Ratio : 50/5A

Conductor through : 1T
Burden VA : 2.5VA, 5VA
Class: 1.0
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1. Power Quality Control C.A.8336

13. DATA EXPORT SOFTWARE

= .

The PAT2 (Power Analyser Transfer 2) data export software supplied with the device is used to transfer the data recorded in the
device to a PC.

To install it, load the installation CD in the CD drive of your PC, then follow the instructions on screen.
Then connect the device to the PC using the USB cord supplied, after removing the cover that protects the USB port on the device.

[ 1

oo O

Switch the device on by pressing thelke'y and watt for your PC to detect it.
The PAT2 transfer software automatically defines the communication rate betwesn the PC and the device.

Note: All measurements recorded in the device can be transferred to the PC via the USB link, using the PAT2 program. The transfer
does not erase the recorded data unless the user explicitly asks it to.

The data stored in the memory card can also be read on a PC, using an SD card reader and the PAT2 program. For an
explanation of how to withdraw the memory card, refer to §17.5.

For directions for using the data export software, use its Help function or refer to its user manual.

A y ] i = a ]
7U% 2.1 feyanisdensereidsasiinssinninninin §u C.A.8336

2. Multitek Power Meter Type M850-LCDN-RS-PO

The optional RS485 plug-in module enables the MultiPower to communicate with up to
31 other meters or controllers. Two protocols are offered: the popular Modbus RTU and BACnet
MS/TP. The protocols allow the MultiPower to be used with PC, PLC, RTU, Data loggers and

SCADA.
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3. Tsunsa WindLDR V8

| M Progra | €} Module Confuguration |

Youly | | Beed Module Corfigurston
Aicwable Carrent (5) 180ma / 1070mA
Klownble Current (307} Omd / 160ma

FLEA-DYERICEE (CPU module)

Oyvice Addrems Tagheme Commant  Used
10000 NG 90

1
10001 0
10003 I
10003 [
10004 [

< - =
(n) wamaniiaanissapn ludauaesginend IDEC Rannsldanu

[ Pain Program {_J0Mumek | |1 Gaerstor | |2 ASw | )3 Dura Wamory {4 EUCN (51 Mosle Corfigurstion | |-

RuNg 1 | Start Control
1 } i LCAL s1
9
2
< LcaL s1
I :
3
{LcaL S1 I
] 2

{Lcal 3 J
s 3

i LCAL S1 l

(@) N7 @suLanAasIudIuLae Main Program

76



[T Main Program | |0 Multitek {_)1 Generator |12 Alarm ()3 Dats Memory | )4 EUJCN (% Module Corbiparation ||

Multitek
RéCE
wap data hgh
Rung 1 |Start Canltrol Re V1 V1
1 | iswap(m s1- D1- REP
MB000 D0207 V] from M J
2 Re 11 1
{ swap(D) S1- D1- REP
] D0213 11 from M
3 Re Hz Hz
{ SWAP(D) S1- D1- REP
I D0231 Freg from M
4 KW sum kW
{ swap(D) S1- D1- REP
m M
5 kvar Sum kVAR
{ SWAP(D) S1- D1 - REP
I kvar(sum) kVar from M
6 Re p.f. p.f
{ SWAP(D) S1 - D1 - REP
I D3304 powerfactor
Alarm Main Voltage
Rung 7 | Start Control V1 hmvm
2 | { cMp < (F) S1 - 52 - D1 - REP
MB000 I V] from Ma 200.0 00005
8 vi hmvm
1 cMP> (F) S1 - 52 - D1 - REP
[ V1 from Ma 252.0 Q0006
9 mvm vmAlrm
)
Q0005 MO302
10 mvm
11 | vmalrm V1 A V1
| {moviF) S1 - D1 - REP
M0302 l V1 from My A V]
Alarm Input Current
Rung 12 | start Control 11 Alrml
3 } NG S1- D1- REP
MBOOO
13 | AlrmI 1 All
} { mov(F) 51 - D1 - REP
M2764 | 11 from Mai A ]l
Alarm power factor
Rung 14 | Start Conltrol p.f AlrmPF
4 I {cme> (F) S1 - 52 - D1 - REP
MB8000 | _powerfactor BE-1 M2636
15 | AlrmPF p.f A_PF
I 1 MOV(F) S1- D1 - REP
M2636 I powerfactor A PF

(A NsdeuuanaaslUsunsn ludauaaswneiines Wuiamaaslu Subroutine 0 Multitek

il



[ Msin Program {|_]OMutitek | |1 Generator {2 Alarm || )3 Data Memary (|4 EU.CN (55 Module Corbpuration ||

Rung
1

Rung

Rung
3

Rung
4

Rung
5

1

©

0

10

15

Swap data
Start Control iX_Vo Vo_1000
I { cvoT(l) S1 D1 - REP
M8000 ITOF D1511 DO511
X Po Po_1000
{cvor(1) S1- D1 - REP
ITOF D1513 DO513
ReVin Vin
{ cvor(1) S1- D1 - REP
ITOF Daz77 vVin AR
iX Vbus Vbus
{ cvOT(I) 51 - D1 - REP
ITOF D1027 PEC
F=.1kHz Freal
{ cvor(n) S1- D1- REP
ITOF D1901 D2233
Generator Status
Start Control Status ON/OFF
| {cme=(1) 51 - 52 - D1 - REP
M8000 I Generator St 2 M0152
ON/OFF Treat
F
MO152 MO0S0
Start Control Status Web Status
= { aDD(1) S1 - 52 D1 - REP
M8000 Generator St 1 WebStatus
voltage_Output
Start Control Vo_1000 vo
| I MOL(F) S1- 52 - D1 - REP
M8000 l D0511 4E-1 Vo
Alarm voltage
Start Control Vo V over
| I CMP<(F) S1 - 52 - D1 - REP
MB00O l yo 360.0 —M0000
Vo V over
| CMP> (F) S1 - 52 - o1 - REP
| g Vo 440.0 MO216
V over L W!* V alrm
1
I 1o
M0000 MOS0 M1010
V over
M0216
V alrm Vo A_Vo
| THOV(F) S1- D1 - REP
M1010 ' Vo A Vo
Output Power
Start Control Po_1000 Po
| G S1- 52 - o1- REP
MB000 ] D0513 2.0 Po
(sie)
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Rung

Rung

Rung
1]

16

19

22

23

24

28

29

30

31

Alarm power

Start Control Po P over
I TP <(F) S1- 52 - o1- REP
M8000 I Po __1900.0 M0232
Po PoverM
EG) 51- 52 - D1 - REP J
| Po 2100.0 M0360
P over i Trealt P alrm
I 1 I
M0232 M0050 M1100
PoverM
M0360
P alrm Po A_Po
I { Mov(F) S1- D1 - REP l
M1100 | Po A P
QOutput Frequency
Start Control Freal FkHz
I imv(r) S1- S2- D1 - REP |-
MB000 D2233 10.0 HE
o FkHz F Alrm
{cMP<>(F)  s1- 52 - D1 - REP |
I HE 0.0 MBS0
FkHz HE
{ cmex (F) s1 - 52 - D1 - REP l
I HE 16.0 M2046
Alem Freq FkHz A_kHz
I { MOV(F) S1- D1- REP I
M2894 | HE A kHz
Treat F Aliim Alrm Freq
I r
M0050 M3850 M26%4
Treat
MOS0 M2046
Treat F Alrm
M0050 M3850
Limit Input Voltage
Start Control Vin ab Vin
} [cMP<(F) 5L~ s2 - DI - REP I
M8000 | vin AB 20,0 M1026
vin hn Vin
{cMp>=(F)  s1- 52 - D1 - REP |
yin AB 260.0 M1042
ab Vin f Treat vin alrm
]
T 1 I
M1026 M0050 M1300
hn Vin
M1042
vin alrm Vin A_\Vin
I IMOV(F) S1- D1 - REP
M1300 | Vin AB A Vin
(si|)
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Limit BUS Voltage from PFC

Rung 33 | Start Control Vbus ab PFC
9 } fcMP<(F) s1- s2- o1 - REP
MBO0O | PEC M
34 Vbus hm PFC
ELEG) 51 - 52 - D1 - REP I
I PEC 450.0 M0016
35 ab PFC N Treat PFCalrm
I 1 I
M0200 M00S0 MO170
36 lim PFC
M0016
37 | PFCalrm Vbus A PFC
} Mov(F) S1- D1 - REP r
Mo170 l PFC A PEC
Calculate Data
Rung 38 | Start Control Po So
10 } {oIv(F) S1- 52 - DI - REP I
M8000 | Po 9.]E-] D2656
39 So Vo Io
| DIV(F) 51 - 52 - o1- REP I
| D2656 Yo lo
40 Po Lideal
{ MUL(F) S1 - 52 - D1- REP I
I Po 2.75E-3 Iideal
41 Po Videal
{ MuL(F) s1 - s2 - D1- REP
| PO 2E-1 Vi

(9 madisuwaamaiidsunsuludoumasdinslusesinialiifindieysurainiiuesd

4 4 ; "
szuulalswn 1ATe 3 H1UN19 Box2 pro ({uuaaaasli Subroutine 1 Generator

[ Msin Program (Yo Mutttek{ )1 Generator | )2 Atarm {]_]3ata Mesriory (| #EU-CN ] Masiils Corfigrnion ()

Rung 1 | Start Control T_off T_on
1 I L~1 TIM T0001
M8000 T0002
2 T_on T_off
4 | TIM 70002
T0001
3 MalnAkm' T_ar; ManBhnk
T r Q"'_"
Q0004 T0001 MO576
4 DLogErr T_on SD Full
t o—
Q0001 To001 M0112
L3 Gen alrm[ T_nrl| GenBlink
- - o
M1060 T0001 Mo770
Alarm System
Rung 6 | Start Control MainAlrm Alrm Sys
< ! | I
. ) 1 I O_
M8000 Qo004 M0405
7 Gen alrm
M1060
8 | Alrm Sys Alrm
| {mov(i) s1- DI - REP ]-
MO405 i Alrm
(via)
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Rung

Rung
4

Rung
=

: -} L
(a) n1adauuamnmasllsinsuludavaasnisudaFauamie iR neaua AR A rue

Alarm Generator

11

12

9 | Start Cor;vol v alr.m

Gen alrm

1
MB000

1 T
M1010
P alrm
M1100
Eff Alrm
M0250
PFCalrm

MO170

Alrm Freq

M2894

Alarm MainPower

14 | Start Control  VmAlrm

15

MEnoo

M1060

MainAlrm

MUJO;
Alrmithd

Q0003
Alrmvthd

Q0002

17 | Start Control NG SPD
L ] /|

Q0004

NG-Ca

r
MB000

! I
10000

M0080

Wuammaslis Subrouting 2 Alarm

[ Wain Program (_Jo eatet ()1 Genarator |_J2 At | |3 Data Hemory | JREUCN (54 Mokde Coigorabon L]

Rung
1

SetTimer
1 HomeSauie reset Record
I I
M10000 M10015 M10010
2 |Record T_on Rec Lamp
]
L1
M10010 T0001 M10012
3 |Racord YY start Calendar/Clo MM start Calendar/Clo DD start Calendar/Clo FirstRec
LC=(W) LC=(wW) LC=(W)}
M10010 M5040
4 YY end Calendar/Clo MM end Calendar/Clo DD end Calendar/Clo LastRec
LC=(W) LC=(W) LC=(W)
6 08009 M5G42
5 Hr Start Calendar/Clo  Min Start Calendar/Clo  Sec Start Calendar/Clo FT Rec
-
M5044
6 Hr end Calendar/Clo Min end Calendar/Clo  Sec end Calendar/Clo ET
LC=(wW) LC=({wW) LC=(W)
4 4 ME046
7 |FrstRec : FT R.ec i reselt Start to save
_‘ T 1 T I
M5040 M5044 M10015 Q0007
8 | Start to save
Q0007
9|ET i Last:ier. 1 reset
_| I k..o
M5046 M5042 M10015
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Rung 10 | Start to save Time_save DLOG ErrData
2 — | L~ S50TU DLOG 51 D1 D2
Q0007 T0003 Record Q0000 rrMem
11 Time_save Time_save
TML T0003
Too03
12
| CNTD €001
10002 40000
13 | Time_save 5
To003
14 |oLOG ErrData DLogErr
— {somo |-|cmc-< >(W) 51- 52 - D1 - REP ]-
Q0000 ErrMemony 1] 00001
15 A V1
{ Mov(F) S1- D1 - REP |
l 0.0 AVl
16 Al
{ mov(F) S1 - D1 - REP |-
I 2.0 All
17 A_PF
1 MOV(F) s1 - D1- REP |-
[ 0.0 A PF
18 A_PF
{Mov(F) S1- D1- REP l
] 0.0 AP
19 ) A_Po
{ MOV(F) s1 - D1 - REP I
I 0.0 A Po
20 A_PFC
1 MOV(F) S1 - D1 - REP
I 0.0 A_PEC
21 A_Vo
1 MoV(F) S1 - D1 - REP —I
| 0.0 A Vo
22 A_kHz
{ mov(F) 1 - D1- REP I
I 0.0 A_kHz
23 A_Vin
{ MOV(F) 51 - D1 - REP l'
I 0.0 A Vin
24 Alrm
{ MOV(1) 51 - p1- REP ]-
l Q Alrm

(®) Madauuanmeilisunsuludanaesnisiiuiindeys wiaanailu Subroutine 3 Data Memory
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I Main Program{|_Jo'mastek'{_}1 Generator {|_12arm {|_}3Data Memory | _| 4 Eu_cw (S Modlle Configuration )
Swap data

Rung 1| start control HF EUHF
1 F {cvor(n) 51 - D1 - REP I
M8000 ITOF D3366 D1100
2 Po EUPo
{ cvoT(1) 51 - D1 - REP |-
ITOF D3370 D1104
3 Vo EUvo
1 cvoT(1) S1- D1 - REP
4 PEC EUPFC
{ cvoT() S1 - D1 - REP
[IOF p33sg EU PFC
5 Vin EUVIN
{ cvor(n) 51 - D1 - REP |-
—I[TOF D3385 EU Vin
Voltage Output
Rung & | Start Control EUVo E Vo
2 | MOL(F) Si- S2 - D1- REP I
MB000 I 01108 4E-1 EU Vo
7 EUPO E_Po
~ MUL(F) 51 - 52 - D1 - REP
| D1104 2.0 EU Po
B EUHF E_HF
{ MUL(F) s1- s2 - D1 - REP
| D100 1E-1 EU HF

1 1 o ] GJ
(1) natisuuannasilsunsyludauansdrnaluiesila Wi Asdoyautanfiuesd
luszuulalown 1Asaad 2 Hun1e Box2 pro nuasmaflu Subroutine 1 Generator

A 1
77 A.3 uanen1a@eultsunsu WindLDR V8 lunisdanisfiueateaslasenu
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AMANUIN 3

o il [y
AN&9189lUsunTN WindLDR fidn1s e lulareany

LOD (Load) and LODN (Load Not)

The LOD instruction starts the logical operation with a NO (normally open) contact The LODN instruction
starts the logical operation with a NC (normally closed) contact
A total of eight LOD and/or LODN instructions can be programmed consecutively.

Ladder Diagram Valid Devices
— Instruction I Q A} T C R D P
LOD 0-27 0-17 0-7997 0- 0- 0- 0.0-7999.15 | —
LODN 30- 30- 10000- 1999 | 5141 225 10000.15-
10597 10597 21247 651999.15

The valid device range depends on the FCBA Series MICROSmart type. For
details, see "Device Addresses”

Specify the bit by inserting a " between the data register number and the bit
position.

U9 9.1 AreFineardi LOD (Load) uaz LODN (Load Not)

OUT (Output) and OUTN (Output Not)

The OUT instruction outputs the result of bit logical operation to the specified device The OUTN instruction
outputs the inverted result of bit logical operation to the specified device

Ladder Diagram Valid Devices
Instruction | | Q M T c R D p
ouT — |o17 | o997 - |G\ oL Mo190915 | —
OUTN 30- 10000- 10000.15-
10597 | 21247 61999.15

The valid device range depends on the FC6A Series MICROSmart type. For
details, see "Device Addresses”.

Specify the bit by inserting a " between the data register number and the bit
position.

517 9.2 AraFuneadu OUT (Output) waz OUTN (Output Not)



Examples: LOD (Load), OUT (Output), and NOT

Ladder Diagram
10 Qo
11 Q1

Ladder Diagram

- »—o—‘
M2 Q0

Ladder Diagram

O
Qo Q1

Ladder Diagram

mi -y
TO Q2

Ladder Diagram

0
C1 Qlo

Program List
Instruction Data
LOD 10
our Qo
LOD Il
OUTN Q1
Program List
Instruction Data
LoD M2
ouTt Qo0
Program List
Instruction Data
LODN Qo
ouT Q1
Program List
Instruction Data
LoD To
OUTN Q2
Program List
Instruction Data
LODN Cl
ouT Qio

Timing Chart

o 2l E=

o 5
- ] I

O ey I

517 9.3 radanns14WaiFu LOD (Load), OUT (Output) waz NOT
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LCAL (Label Call)

is called When input is off no call takes place, and program execution
proceeds with the next instruction.

The LCAL instruction calls a subroutine, and returns to the main
program after the branch is executed. A LRET instruction (see below)
must be placed at the end of a program branch which is called, so that
normal program execution resumes by returning to the instruction
following the LCAL instruction.

hhE

I_1 p—] tcAL 51 _| When input is on, the address with label 0 through 255 assigned by S1

Note: The END instruction must be used to separate the main program
from any subroutines called by the LCAL instruction.

A maximum of four LCAL instructions can be nested When more than
four LCAL instructions are nested, a user program execution error will
result, turning on special internal relay M8004 and the ERR LED on the
FCBA Series MICROSmart.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source Label number to call — — — — — — X = 0-255 —
1)

For valid device address ranges, see 'Device Addresses’

Since the LCAL instruction is executed in each scan while input is on, 3@ pulse input from a SOTU or SOTD
instruction should be used

Note: Make sure that a LABEL instruction of the label number used for a LCAL instruction is programmed. When
designating S1 using other than a constant the value for the label is @ vanable When using a variable for a
label, make sure that all probable LABEL numbers are included in the user program. If a matching label does
not exist, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the FCBA Series MICROSmart.

19 9.4 AraFineadidi LCAL (Label Call)

SWAP (Data Swap)

S1 = D1

When input is on, upper and lower byte- or word-data of a
word- or double-word-data assigned by S1 are exchanged,
and the result is stored to destination assigned by D1

anae manas L]

',_4 —{swap(*) siR) ©IR) REP

—

Valid Devices

Device Function | Q M R T c D P Constant Repeat
S1 (Source 1)  Binary data to swap - - = - = = X - — 1-99
D1 Destination to store - = = = = = X - — 1-99

(Destination 1)  conversion result
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For valid device address ranges, see “Device Addresses”

Since the SWAP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD
instruction should be used.

Valid Data Types

W (word) X When a D (data register) is assigned as the source or destination, 1
point (word data) or 2 points (double-word data) are used. When repeat is

I (integer) = assigned, the quantity of device words increases in 1- or 2-point

D (double X increments.

word)

L (long) —

F (float) —

Examples: SWAP
« Data Type: W (word)

When input 10 is turned on, upper- and lower-byte data of the 16-bit data in data register D10 assigned by source
device S1 are exchanged, and the result is stored to data register D20 assigned by destination device D1.

10 b~ oXx 12345 14640
D10 (3039h) —_—— D20 (39300)

* Data Type: D (double-word)

When input 11 is turned on, upper- and lower-word data of the 32-bit data in data registers D10 and D11 assigned
by source device S1 are exchanged, and the result is stored to data registers D20 and D21 assigned by
destination device D1

}—{ SWAR(D) S1 D1 REP Before Execution After Execution
1 D10 D20 D10 - p2of 200
o] 200 |- p21{ 100

gﬂﬁ 4.5 A1BLNENeTI SWAP (Data Swapl)
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CMP= (Compare Equal To)

|—’ —{c™P=(*) SiR) S2R) DI(R) REP .’ Data type W or L 81 =52 - D1 on
o e e Data type D, L, or . S1S1+1 = 52.82+1 — D1
on

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are compared. When S1
data is equal to S2 data, destination device D1 is
turned on. When the condition is not met, D1 is
turned off.

(n) A1BBLIEWIAT CMP= (Compare Equal To)

CMP<> (Compare Unequal To)

Data type W or I S12 S2 = D1 on

——

k‘ h CMP<>(*) Si(R) S2(R) D1(R) REP
AND/OR e rnred ArEw '

Data type D, L, or i 81-S1+1 # §2:82+1 —» D1
on

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are compared. When $1
data is not equal to S2 data, destination device D1
is turned on. When the condition is not met D1 is
turned off.

(1) ABsUNENeiTW CMP<> (Compare Unequal To)

CMP< (Compare Less Than)

Data type W or I 81 «<S2 - D1on

I_”_cnmm SIR) S2(R) DI(R) REP

AWOR “rdEw LA LA RY LA ] e

——s

Data type D, L, or F.  S§1-81+1 < §2:52+1 - D1
on

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are compared When S1
data is less than S2 data, destination device D1 is
turned on. When the condition is not met, D1 is
turned off.

(A) A1RBLNEWATW CMP< (Compare Less Than)
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CMP> {Compare Greater Than)

AND/OR AEAEE FERE KRR o

'_‘ o> si®R) s®  DiR) ReP _| Data type W or I 81 =82 > D1on
Data type O, L, or F© S1-S1+1 » 82:82+1 - D1

on

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are compared. When S1
data is greater than S2 data, destination device D1
is turned on. When the condition is not met D1 is
turned off.

(4) ANasLNaWer g CMP> (Compare Greater Than)

CMP<= (Compare Less Than or Equal To)

Data type W or ! 81282 - D1on

OR EEiEs R EARES '

I...| —{cp<=(y sir) samy oir) Rep .!
o Data type O, L, or F:  S1-81+1 < $2:82+1 — D1
on

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are compared. When S1
data is less than or equal to 82 data, destination
device D1 is tumed on. When the condition is not
met, D1 is turned off

(@) ANBTUNAWeAdU CMP<= (Compare Less Than or Equal To)

CMP>= (Compare Greater Than or Equal To)

AND/OR BERER RS REREE 4

’_1 o) Sim SAR DI ReP .i Data type W or I $1 2 82 - D1 on
Data type D, L, or . 8181+1 2 §2:82+1 - D1

on

When input is on, 16- or 32-bit data assigned by
source devices S1 and 52 are compared. When $1
data is greater than or equal to 52 data,
destination device D1 is tumed on. When the
condition is not met, D1 is tumed off.

() ABBU"ENR T CMP>= (Compare Greater Than or Equal To)
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Valid Devices

Device Function I Q M R T Cc D P  Constant Repeat

Repeat Result Logical AND or OR —_ = = _ - = = = —_ —
operation

S1 (Source 1) Data to compare X X X X X X X — X 1-99

S2 (Source 2) Data to compare X X X X X X X - X 1-99

D1 Comparison output — X & — = e - 1-99

(Destination 1)
For valid device address ranges, see “Device Addresses”.
When only S1 and/or S2 is repeated, the logical operation type can be selected from AND or OR.
A Special intemal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.
When F (float) data is selected, only data register and constant can be designated as S1 and S2.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user
program execution emor will result, turning on special internal relay M8004 and ERR LED on the FC6A Series
MICROSmart For user program execution errors, see :

Valid Data Types

W (word) X When a bit device such as | (input), Q (output), M (internal relay), or R
(shift register) is assigned as the source, 16 points (word or integer data)
I (integer) X or 32 points (double-word or long data) are used When repeat is
assigned for a bit device, the quantity of device bits increases in 16- or
mm X 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is
L (long) assigned as the source, 1 point (word or integer data) or 2 points

(double-word, long, or float data) are used When repeat is assigned for a
F (foat) X word device, the quantity of device words increases in 1- or 2-point
increments.

When an output or internal relay is assigned as the destination, only 1
point is used regardless of the selected data type. When repeat is
assigned for the destination, outputs or internal relays as many as the
repeat cycles are used

>

(1) A1BsLNELRERuNI e TluRaidl CMP (Compare)

d o =y g o
3U% 4.6 A1eFLeNaide CMP (Compare)
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MOV (Move)

} S1 - D1
L
I—‘ HOV®) f.lsf). ?ﬁ?z REP 1 When input is on, 16- or 32-bit data from device assigned
by S1 is moved to device assigned by D1.

Valid Devices

Device Function I Q ] R T C€C D P Constant Repeat

S1 (Source 1) First device address X X X X X X X X X 1-99
to move

D1 (Destination First device address — X A X X X X X — 1-99

1) to move to

For valid device address ranges, see "Device Addresses”.
A Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T
(timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP) which can be 0
through 65535

When F (float) data is selected, only data register and constant can be designated as S1, and only data register
can be designated as D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program
execution error will result, tuming on special internal relay M8004 and ERR LED on the FCBA Series

MICROSmart. For user program execution errors, see "User Program Execution Errors”.
P (index register) can be used only when the data type is L (long).

Valid Data Types

When a bit device such as | (input), Q (output), M (internal relay), or R

i (shift register) is assigned as the source or destination, 16 points (word

I (integer) X or integer data) or 32 points (double-word or long data) are used When

D (double X repeat is assigned for a bit device, the quantity of device bits increases in

word) 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register)

L (long) X is assigned as the source or destination, 1 point (word or integer data) or

F (Noat) 2 points (double-word, long, or float data) are used. When repeat is
assigned for a3 word device, the quantity of device words increases in 1-

or 2-point increments.

>

W (word)

>

3171 9.7 Aresuneladidi MOV (Move)
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CVDT (Convert Data Type)

ATO+ LT hnhen e

I._| —{oor  sir) owr) REP .|

Valid Devices

81 = D1

When input is on, the data type of the 16- or 32-bit data
assigned by S1 is converted and stored to the destination
assigned by device D1.

Data types can be assigned for the source and destination,

separately
Data Type W, | DL F
Source S1 $1-S1+1
Destination D1 D1-D1#+1

When the same data type is assigned for both source and
destination, the CVDT instruction has the same function as
the MOV instruction.

Unless F (float) data is selected for both source and
destination, only the integral number is moved, omitting the

fraction.

When the source data exceeds the range of destination data,
the destination stores a value closest to the source data
within the destination data.

Device Function I Q M R T C P Constant Repeat
S1 (Source First device x| X2 A E T xR b X 1-99
1) address to convert

data type
D1 First device P ar e L = Ve SRV g - - 1-99
(Destination address to store
1) converted data

For valid device address ranges, see “Device Addresses”

*1 Cannot be used with data type F (float).

*2 When T/C is used as S1, this is the current value area.
*3 Special internal relays cannot be designated as D1.

*4 When T (timer) or C (counter) is used as S1, the timerfcounter current value (TC or CC) is displayed. When
T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP) which can be 0

through 65,535.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left
unchanged and the next instruction is executed. For user program execution errors, see “User Program Execution

Errors”

(D)
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Valid Data Types

W (word) X When a bit device such as | (input), Q (output), M (internal relay), or R
(shift register) is assigned as the source or destination, 16 points (word

| (integer) X or integer data) or 32 points (double-word, long, or float data) are used.
When repeat is assigned for a bit device, the quantity of device bits

D (double X ; A i u

word) increases in 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is
L (long) X assigned as the source or destination, 1 point (word or integer data) or 2
F (foat) X points (double-word, long, or float data) are used. When repeat is

assigned for a word device, the quantity of device words increases in 1-
or 2-point increments

Examples: CVDT

= Data Type: Either S1 or D1 is not F (float)

Unless F (float) data is selected for both source and destination, only the integral number is moved, omitting the
fraction.

Device Data Type Value
F!ﬂ'— ovoT s1-  Di- REP
10 FTow 00 D2 Source F 3.141593
Destination W 3

When input 10 is turned on, 3 is stored to data register
D2.
51 D1

pooi[_3ese3 J— o2 3 |

* Data Type: $1 has a larger data range than D1

When the source data exceeds the range of destination data type, the destination stores a value closest to the
source data within the destination data type.

Device Data Type Value
Hﬂl_ Vot Sl- Dl- REP
10 DTOW Do D2 Source D 4,294 967,295
Destination w 65,535

When input 10 is turned on, 65535 is stored to data
register D2.

D1

51
o1 [Zizstserass | — o2[e555]

gﬂﬁ 4.8 AasureNendw CVDT (Convert Data Type)
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ADD (Addition)

Data type W or L S1 + 82 —+ D1, CY

R R 20 2R ARREE L3

l—‘ |— ADD(*) SR} S2(R} DR} REP

PR .

Data type D, L, or I S1-81+1 + §2:82+1 —
D1-D1+1, CY

When input is on, 16- or 32-bit data assigned by
source devices S1 and S2 are added together. The
result is set to destination device D1 and intemnal
relay M8003 (carry or borrow).

(n) A1 UNEWaNT1 ADD (Addition)

SUB (Subtraction)

Data type W or 81 - 82 - D1, BW

R 2 2 0 e de FEREN i

l_| —{SuB(") SIR) S2R) DNR) REP-’

Data type D, L, or F©  S1-81+1 — 82.82+1 -»
D1-D1+1, BW

When input is on, 16- or 32-bit data assigned by
source device S2 is subtracted from 16- or 32-bit
data assigned by source device 51. The result is
set to destination device D1 and internal relay
M8003 (carry or borrow).

(7) AMetuleNeidw SUB (Subtraction)

MUL (Multiplication)

Data type W or | §1 =% 82 - D1-D1+1

LRt BREXE RS 22 g EE

'——l — MA(*)  SIR) S2R) DIR) aa.’

Data type D, L, or F.  81-81+1 x 82-82+1 —
D1-D1+1

When input is on, 16- or 32-bit data assigned by
source device S1 is multiplied by 16- or 32-bit data
assigned by source device S2. The result is set to
destination device D1.

When the result exceeds the valid range for data
types D or L, the ERR LED and special internal
relay MB004 (user program execution error) are
turned on.

(m) ANBTLNENeRTY MUL (Multilication)
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DIV (Division)

Data type W 81 + 52 D1 (quotient), D1+1
l_‘ — ov(%) S1(R) S2(R) DI(R) REP or b tp tremai nder_)’ @ )

e LRl txan e

Data type D 51-81+1 + 82-52+1 — D1-D1+1
or - (quotient),
D1+2-D1+3 (remainder)

Data type F: $1-81+1 + S2-82+1 =D1D1+1
(quotient)

When input is on, 16- or 32-bit data assigned by
source device S1 is divided by 16- or 32-bit data
assigned by source device S2. The quotient is set
to 16- or 32-bit destination device D1, and the
remainder is set to the next 16- or 32-bit data.
Data type F does not generate a remainder

When S2 is 0 (dividing by 0), the ERR LED and
special internal relay M8004 (user program
execution error) are turned on.

A user program execution error also occurs in the
following division operations.

Data type I -32768 = (1)
Data type L: -2147483648 + (-1)

(4) A1BBUMERaid DIV (Division)

Valid Devices
Device Function ! Q M R T C D P Constant Repeat
S1 (Source 1)  Data for calculation X X X 5N W 7X X X X 1-99
S2 (Source 2)  Data for calculation X X X XL X X X X 1-99
D1 (Destination Destination to store - X X X X x%o% - 1-99

1) results

For valid device address ranges, see "Device Addresses”.

A Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.
When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP) which can be
0 through 65535,

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format. a user
program execution error will result, turning on special internal relay M8004 and ERR LED on the FCBA Series
MICROSmart. For user program execution errors, see ™ r_Program Execution Errors”

P (index register) can be used when ADD, SUB, or MUL is programmed with the data type L (long)

Since the binary arithmetic instructions are executed in each scan while input is on, a pulse input from a SOTU
or SOTD instruction should be used.

(F19)
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Valid Data Types

W (word) X When a bit device such as | (input), Q (output), M (internal relay), or R
(shift register) is assigned as the source, 16 points (word or integer data)

I (integer) X or 32 points (double-word, long, or float data) are used. When repeat is
D (double X assigped for a bit device, the quantity of device bits increases in 16- or
word) 32-point increments

When a word device such as T (timer), C (counter), or D (data ragister) is
L (long) X assigned as the source, 1 point (word or integer data) or 2 points
F (float) X (double-word, long, or float data) are used. When repeat is assigned for a

word device, the quantity of device words increases in 1- or 2-point
increments.

Using Carry or Borrow Signals

When the D1 (destination) data exceeds the valid data range as a result of any binary arithmetic operation,
a carry or borrow occurs, and special internal relay M8003 is tumed on

Data Type Carry/borrow Occurs when D1 Exceeds the Range between
W (word) 0 and 65,535
I (integer) -32768 and 32,767
D (double word) 0 and 4,294,967,295
L (long) -2,147 483 648 and 2,147,483 647
F (float) -3.402823x10*® and -1.175495x107>®
1.175495<107% and 3.402823x10%®

o a & ot a & ot .
(@) ANRELNEINEALNITIHIAET IR Tu Operation

d o = & o n
3U% 4.9 AresuneWsridu Operation

TML, TIM, TMH, and TMS (Timer)

Four types of on-delay timers are available, 1-s timer TML, 100-ms timer TIM, 10-ms timer TMH, and 1-ms timer TMS
A total of 2,000 on- and off-delay timers can be programmed in a user program Each timer must be allocated to a
unique number TO through T1999

Timer Device Range Increments Preset Value
Address

TML (1-s timer) TO to T1999 | O to 65535 s | 1 s Constant 0 to 65535
TIM (100-ms TO to T1999 | O to 65535 100 ms Data registers DO to D7999
timer) s D10000 to
TMH (10-ms TO to T1999 | 0 to 65535 s | 10 ms pei
timer)
TMS (1-ms timer) TO to T1999 | 0 to 65535 s [ 1 ms

For details about device ranges, see "Device Addresses”

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of
0 to 65535.

GE)
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TML (1-s Timer)

Ladder Diagram (TML)
™ML  TO
10 4
i

Il TO Qo

TIM (100-ms Timer)

Ladder Diagram (TIM)
™M T1
[o'— 20
—
I T1 Q1

TMH (10-ms Timer)

Ladder Diagram (TMH)
TMH T2
m}-_ 100
H-H
n T2 Q2

TMS (1-ms Timer)

Ladder Diagram (TMS)

—{™s T3

10 500

s

I T3 Q3

Program List Timing Chart
Instruction | Data 0 ;: [ |
LoD (1] ——— e
™ T0 o) o | ]
| 4
LoD n . oo | ]
AND
L. oN
out ) ® 1
Program List Timing Chart
Instruction | Data 10 0‘:: [ ]
LoD ' 10 6“ M
™ : 12'; T o | |
LoD T n ;’; I ]
AND | T
or | o T |
Program List Timing Chart
Instruction | Data 10 ;: [ |
LoD : 10 o8 ————
TMH ' T2 T3 oy ] I
100 S
LoD ' Il n oFF l l
AND | T
out | 92 R o 5 |
Program List Timing Chart
Instruction | Data 10 ; r 1
LOD i0 ail ————— 8y
™S L T3 oo L |
o oN
LOD n 1\ oer [ |
AND T3
OoN
OuT Q3 B_o ‘:I
1
)
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Timer Circuit

The preset value 0 through 65535 can be designated using a data register, then the data of the data register becomes
the preset value Directly after the TML. TIM, TMH, or TMS instruction, the OUT, OUTN, SET, RST, TML, TIM, TMH,

TMS, TMLO, TIMO, TMHO. or TMSO instruction can be programmed

Ladder Diagram Program List
|_| e = Instruction Data
n [ow Qo '1;‘:: :_‘5 Mote: For restrictions on ladder programming of
10 tmer instructions, see 7Restriction on Ladder
ar Q Programming? on page 40.

+ Countdown from the preset value is initiated when the operation result directly before the timer input is on
+ The timer output turns on when the current value (timed value) reaches 0

+ The current value returns to the preset value when the timer input is off

+ Timer preset and current values can be changed using WindLDR without downloading the entire program to the CPU again.
From the WindLDR menu bar, select Online > Monitor > Monitor, then Online > Custom > New Custom Monitor.

* If a timer preset value is changed during countdown, the timer remains unchanged for that cycle. The change will be
reflected in the next time cycle

= If a timer preset value is changed to 0, then the timer stops operation, and the timer output is turned on immediately.

« If a current value is changed during countdown, the change becomes effective immediately.

« For data movement when changing, confirming, and clearing preset values, see “Changing. Confirming, and Clearing Preset
Values for Timers and Counters” Preset values can also be changed and confirmed using the LCD screen and
pushbuttons.

* WIindLDR ladder diagrams show TP (timer preset value) and TC (timer current value) in advanced instruction devices

= The timer instructions (TML, TIM, TMH, TMS) and off-delay timer instructions (TMLO, TIMO, TMHO, TMSO) cannot be used in
an interrupt program.

+ If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FCBA
Series MICROSman. For details about the user program execution errors, see £ Pt xecution Errors”.

< o a o
319 9.10 AreaureReAdy Timer

LC= (Load Compare Equal To)

I' = Data type W or L 81 =82
oo i, | Data type D, L, or F. S1-S1+1 = 82-82+1

This instruction constantly compares 16- or 32- bit data assigned by
S1 and S2. When S1 data is equal to S2 data, the output to the
following instructions is turned on. When the condition is not met, the
output is turned off.

(718)
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LC<> {(Load Compare Unequal To)

Le<>(")

L s

R

|

s

Data type W or I S1 & 82

Data type D, L, or F©  S5181+1 & 82:82+1

This instruction constantly compares 16- or 32- bit data assigned by
81 and S2. When S1 data is not equal to S2 data, the output to the
following instructions is turned on. When the condition is not met, the
output is turned off.

LC< (Load Compare Less Than)

<)

e

LR LR

7

f

Data type W or | 81« §2

Data type D, L, or F2 8181+1 <« 82-§2+1

This instruction constantly compares 16- or 32- bit dala assigned by
S1 and 82. When 351 data is less than S2 data, the output to the
following instructions is turned on. When the condition is not met, the
output is turned off.

LC> (Load Compare Greater Than)

Le>(*)

BERES

A

f

Py

Data type W or [ 51> 82

Data type D, L, or F. 8181+1 » §2:82+1

This instruction constantly compares 16- or 32- bit data assigned by

S1 and S2. When S1 data is greater than S2 data, the output to the
following instructions is turned on. When the condition is not met the
output is turned off.

LC<= (Load Compare Less Than or Equal To)

LC<=(")

B

LER RS

i“

—0]

Data type W or | 81¢ 82
Data type D, L, or .  S1:81+1 2 852-82+1

This instruction constantly compares 16- or 32- bit data assigned by
81 and S2. When S1 data is less than or equal to S2 data, the
output to the following instructions is turmed on. When the condition is
not met, the output is turned off.

G
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LC>= (Load Compare Greater Than or Equal To)

LC>=(*)
—— uheisti Data type D, L, or F: S1-S1+1 > S2.82+1

l’ Data type W or I 812 82

This instruction constantly compares 16- or 32- bit data assigned by
S1 and S2. When S1 data is greater than or equal to S2 data, the
output to the following instructions is turned on. When the condition is
not met, the output is turned off

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source Data to compare X X X X X X X - X —
1)

S2 (Source Data to compare X X X X X X X = X —
2)

For valid device address ranges, see "Device Addresses”
When T (timer) or C (counter) is used, the timer/counter current value (TC or CC) is displayed.
When F (float) data is selected, only data register and constant can be designated.

When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user
program execution error will result, turning on special internal relay M8004 and ERR LED on the FCBA Series
MICROSmart. The output to the following instructions is turned off For user program execution emors, see “User
Program Execution Errors”.

Valid Data Types

W (word) X When a bit device such as | (input), Q (output), M (internal relay), or R
(shift register) is assigned, 16 points (word or integer data) or 32 points

| (integer) X (double-word or long data) are used.

D (double X When a word device such as T (timer), C (counter), or D (data register) is
word) assigned, 1 point (word or integer data) or 2 points (double-word, long, or
L (long) X float data) are used

F (float) X

g‘ﬂ‘ﬁ 4.11 AesunaWeridu LC (Load Compare)
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SOTU and SOTD (Single Output Up and Down)

The SOTU instruction ‘looks for” the transition of a given input from off to on. The SOTD instruction looks
for the transition of a given input from on to off When this transition occurs, the desired output will tumn
on for the length of one scan. The SOTU or SOTD instruction converts an input signal to a “one-shot”
pulse signal

A total of 3,072 SOTU and SOTD instructions can be used in a user program

If operation is started while the given input is already on, the SOTU output will not turn on The transition
from off to on is what triggers the SOTU instruction. '

The SOTU or SOTD instructions cannot be used in an interrupt program

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR
LED on the FC6A Series MICROSmart. For details about the user program execution errors, see “User
Program Execution Emors”

When a CPU relay is defined as the SOTU or SOTD output, it may not operate if the scan time is not
compatible with relay requirements.

Ladder Diagram Program List
Instruction Data

LOD 10
SoTU

out Qo
LoD 10
SOTD

out Q1

Note: For restricions on ladder programming of SOTU and SOTD instructions, see “Restriction on Ladder
Programm

Timing Chart
putlo gyl ] [ 1 I

Oupuwt Q0 oy

OMp Q1 gy

2 5 T

Note: “T" equals one scan time (one-shot pulse)

There is a special case when the SOTU and SOTD instructions are used between the MCS and MCR
instructions (see "MCS and M ter Control Set and R 7). If input 12 to the SOTU instruction
tums on while input |1 to the MCS instruction is on, then the SOTU output tums on. If input 12 to the
SOTD instruction turns off while input 11 is on, then the SOTD output turns on. If input 11 turns on while
input 12 is on, then the SOTU output tums on However, if input |1 turns off while input 12 is on, then the
SOTD output does not turmn on as shown below

Ladder Diagram Timing Chart
- p_E. NS T | B

n oN
- O Input 12 .0 | ] | |

R M1 oK

sotu Output M1 e | 7] 1

&

) ] " SOTDOutput M2 oy [ =
. momme o

gﬂﬂ 9.12 AasU1aWandu SOTU waz SOTD (Single Output Up and Down)
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DLOG (Data Log)

HheE bEEeE deees CS8V file on the SD memory card.

When the input is on, the date and time and the
values of the specified devices are output to the CSV
file in the folder assigned by S1. When the execution
of the instruction finishes, the device assigned by D1
is turned on and the execution status is stored to the
device assigned by D2.

When the folder assigned by S1 does not exist on
the SD memory card, that folder is created. The folder
path is "FCDATAO1\DATALOGWser specified folder” For
details on the folder structure, see Chapter 11 "SD
Memeory Card” in the "FCBA Series MICROSmart
User's Manual”,

The DLOG instruction saves the values of the
*’__“ boe st b1 B2 specified devices in the specified data format as a

The filename of created CSV files is as follows:
+ All-in-One CPU module:

The CSV file name is "DATE.csv.” The date when the DLOG instruction is tumed on is used as DATE.
Example: When the date is December 30, 2015, the file name is "20151230.csv".

¢ Plus CPU module:

A new folder "YYYYMMDD" (Year, Month, and Date) is created and csv files are stored in the folder.
Underscore "_" and 2-digit number "00 to 99" are appended to the csv filenames. When the file size
exceeds the log data file size, a new file is created and 2-digit number is incremented and appended to
the filename.

Example: When the date is April 1, 2017 and the first file in the day is created, the file is “20170401
\20170401_00.csv".

When a CSV file with the same date does not exist in the folder designated by S1, the CSV file is
created and the header and the log data is output.

Output example
Time D0010 ~- Header
2015/12/30 08:30:23 12345 --Log data

When a CSV file with the same date already exists in the folder designated by S1, only the log data is
appended to the CSV file.

(A1)
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Output example

Time D0010
201511230 08:30:23 12345
2015/12/30 17:30:23 1212 «-Appended log data

When the execution of DLOG instruction finishes, the device designated by D1 is turmed on and the status
code is stored to the device designated by D2 according to the execution result. For status codes, see "3.
ination 2). Execution Status”.

Notes:

* When the FCBA Series MICROSmart starts running and DLOG instruction is executed, the header is appended
to the CSV file even if the same DLOG instruction was executed previously within the same day

Output example

Time D0010 -—Header
2015/12/30 08:30:23 12345 --Log data

Time DO0020 = Appended header
2015M12/30 17:30:23 1212 --Log data

» For details on the SD memory card specification, see Chapter 11 "SD Memory Card” in the "FC6A Series
MICROSmart User's Manual”.

« For the configuration of the maximum log file size, see Chapter 5 “Functions and Seftings™ in the "FC6A Series
MICROSman Users Manual”.

Notes:

* The number of DLOG instructions that can be programmed in a user program is 48 However, make sure that
the folder name specified by the DLOG instruction is not duplicated by any folder names specified by the other
DLOG instructions. When the folders are duplicated, log data with a mixed format is output to the same CSV
file.

The DLOG instruction cannot be used in an interrupt program. If used, a user program execution error will
result, turming on special internal relay M8004 and the ERR LED on the FCBA Series MICROSmart. For details
about the user program execution errors, see “User Program Execution Errors”

While the input to DLOG instruction is on, log data is repeatedly output to the CSV file. When you want to
output the log data only one time, add a SOTU (single output up instruction) or SQTD (single output down
instruction) to the input condition. For SOTU or SOTD, see "SOTU and SOTD (Single Qutput Up and Down)"

The process of writing data to the SD memory card for the DLOG instruction takes several scans. Once a
DLOG instruction is executed, the process continues until the log data transfer is complete, regardless of any
change in the instruction input. While the log data is being written to the SD memory card, instructions are not
being executed, even when the inputs to DLOG instructions are turned on. To execute the DLOG instruction
again, confirm that the previous data transfer process has finished, and then execute the instruction.

(R)
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Valid Devices

Device Function I Q M R 7T C D P  Constant Repeat
S1 (Source 1) Folder name (Note) — — — T — - = -
D1 Completion output - X A —_ —_- - - —_ = =
(Destination

1)

D2 Execution status - - - —_— = = i = - —
(Destination

2)

Note: Specify the folder name by entering characters,
A Special internal relays cannot be designated as D1. Special data registers cannot be designated as D2

Settings

B e

B4 Compietns Srl) 03 Bstens S )
b ccocicet et

Tug heve ‘ -
L Al =B z

Lirevon

(puy valn B T mew A ad ety
(, sz e s

1. $1 (source 1): Folder Name

Specify the folder name on the SD memory card to store the log data with a desired text up to 8
single-byte alphanumeric characters.

(AR)
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Notes:

« The following single-byte characters cannot be used in the folder names:
V2?2 <> #{}% &~

« Consecutive periods cannot be used in folder names.
« A period cannot be used at the start or the end of the folder name.
+ Single-byle spaces at the start or the end of the folder name are omitted.

2. D1 {destination 1): Completion Output
Specify the device that turns on when the transfer of log data to a SD card and the execution of the

DLOG instruction are complete. This device is turmed on regardless of the success or failure of
transferring log data to the SD memory card.

3. D2 {destination 2): Execution Status

Specify the device to store the status code. One of the following status codes is stored according to the
DLOG instruction execution status and result.

All-in-One CPU module

Status Code Status Description
0 Normal ..
1 8D memory card insertion The SD memory card is not inserted
error
2 5D memery card capacity The SD memory card is full
error
13 SD memory card writing Writing log data to the SD memory card fails
efror
4 CSV file capacity error The CS8V file has exceeded the upper limit of the log
data size
5 SD memory card protection The SD memory card is write protected
error
B 8D memory card access DLOG instruction is executed while another DLOG
error instruction or TRACE instruction is being executed
7 Characters conversion error Converting log data to numeric characters fails
Folder creation error Creating the folder fails
CS8V file open error Opening the C3SV file fails
32 Executing DLOG instruction Writing log data to SD memory card is in progress
(si)
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Plus CPU module

Status Code Status Description
0 Narmal —
1 - —_
2 SD memory card capacity The SD memory card is full
error
3 SD memory card writing Writing log data to the SD memory card fails
error
4 CSV file capacity error The number of CSV files in one folder for one day
has exceeded 99 files (YYYYMMDD_01.cev to
YYYYMMDO_99.csv)
5 SD memory card protection The SD memory card is write protected
error
6 SD memory card access DLOG instruction is executed while another DLOG
error instruction or TRACE instruction is being executed
Characters conversion efror Converting log data to numeric characters fails
Folder creation error Creating the folder fails
C8V file open error Opening the CSV file fails
10 Normal (Stored in RAM) Because SD memaory card is not inserted, log data is
stored in Plus CPU module RAM. If the power to the
PLC is turned off without insering SD memory card,
all logged data are cleared. When 8D memory card is
nat inserted and the log data exceeds 1 MB, "11.
RAM overflow™ occurs.
11 RAM overflow The total amount of log data exceeds 1MB while SD
memory card is not insered
32 Executing DLOG instruction Writing log data to 8D memory card is in progress
4. Settings
The following is a list of the device and display types that can be set as the data to be output to the
CSV files.
Display valid Devices
Type
DEC(W) GONIP, €2 CP. D
DEC(l} D
DEC(D) CC, CP, D
DEC(L) D
DEC(F) D
HEX(W) TC, TP, CC, CP, D
HEX({D) Ce. CP, D
BIN(B) LQ MRTC
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5. Tag Name

Enter tag names or device addresses to specify the devices whose values are output to the CSV files.
6. Device Address

When the devices are specified as tag names, the comesponding device addresses are shown.
1. Display Type

Select the display type from the following table for each device for when the device values are output to
the CSV file.

Display Type Range Maximum Characters
DEC(W) 0 to 65535 5
DEC(1} -32,768 to 32,767 6
DEC(D) 0 fo 4,294,967 295 10
DEC(L) -2,147 483,648 to 2,147 483,647 ¥
DEC(F) -3.402823E+38 to 3.402823E+38 13
HEX(W)} 0000 to FFFF
HEX(D) 00000000 to FFFFFFFF 8
BIN(B) 0or1 1
8. Repeat

The data in as many consecutive devices as the specified repeat, starting from the specified device
address, are output to the SD memory card.

For example, when the display type of D10 is DEC(W) and the repeat is set to 5, the data is output to
SD memory card as follows.

Time D000 D0o011 Doo12 DO013 000147 - Header
201512130 12345 1 5 12 111 --.0g data 1
15:40:00

201512130 1212 3 7 35 222 «-Log data 2
15:41.00

20151230 345 4 99 79 333 109 data 3
15:42:00

9. Logging data size

The amount of memory that the DLOG instruction uses for the current log settings is shown. The amount
of memory used increases when a device to log the data is added. You can register up to a maximum
of 64 devices (the total amount of memory must be less than or equal to 1,024 bytes) One byte of
memory area is required for each character.

10. Remaining size

The amount of free memory (the difference between the logging data size and 1,024 bytes) is shown.
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CSV File Output Format and File Format Configuration
+ Qutput format

The CSV file output format is as follows.

Time,D0910,00020,00030,00050,D0060
2015/12/30 15:40:00,12345,1,5,12,111
2015/12/30 15:41:00,1212,3,7,35,222
2015/12/30 15:42:00,345,4,99,79,333

When the DLOG instruction is executed and the CSV file for the same date does not exist in the folder

designated by S1, a new CS8V file is created and the header and the log data 1 are output as shown in
above output format example. If the DLOG instruction is executed again on the same date, the log data 2
is appended to the CSV file. Similarly, if the DLOG instruction is executed again on the same date, log

data 3 is appended to the CSV file.

When the date changes and the DLOG instruction is executed, a new CSV file with a new file name is

created and the header and the log data is output.

* File format

The decimal symbol and separating character in CSV files can be specified in the function area settings.
For details, see Chapter 11 "SD Memory Card” in the "FCBA Series MICROSmart User's Manual".

Examples: DLOG

When MO0 is tumed on, the decimal values of DO through D5 (data type W (word)} and D10 (data type F
(fioating point)} are saved in a CSV file in the "RESULT" folder on the SD memory card every 10 seconds.

QOutput example

Time D000 D0001 Do002 D0003 D0004 DO005 D0010
2012/02/06 12345 ¢ 0 56789 0 0 -3.402823E+38
10:20:30

2012/02/06 12345 Q0 0 56789 1] 0 -3.402823E+38
10:20:40

2012/02/086 12345 0 0 56789 0 0 ~3.402823E+38
10:20:50

The sample user program described below operates as follows.
* M100 is tummed on when the fransfer of log data has finished transferring to the SD memory card is complete.

» The DLOG instruction status code is stored in D100.
* The status code saved in D100 is checked and QO is turned on if an error ocours.

(m2)
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» Configuration Procedure

1. Create the ladder program.

I I F TIM TO DLOG St D1 D2
MO T0 100 RESULT M100 D100

| @ CMP<>(W) SI1- S2- D1- REP
M100 D100 0 Qo0

2. Configure the DLOG instruction.

Configure the Devices tab.
(1) Designate M0100 as D1 (Completion Output)
(2) Designate D0100 as D2 (Execution Status).

Praes s
(1) (2)
EL L amyirtee T wadrs ot}
Taj o ol | | cem -
[T i e
Cavrme [
¥

Configure the Settings tab.
(3) Enter "RESULT" in S1 (Folder Name).
(4) Configure D0000 to output the decimal value of D0000 to the CSV files with the data type W (word).
(5) Set the repeat to 6 to output the values of D0000 through D0005 to the CSV files.
(6) Configure D0010 to output the decimal value of D0010 to the CSV files with the data type F (float)

(ma)
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The configuration is now completed.

« Operation Description

10 seconds after MO is tumed on, the DLOG instruction is executed one time. When the DLOG
instruction is executed, the data of DO through D5 and D10 are output to the CSV file on the SD
memory card as decimal values along with the current date and time.

The saved location of CSV files is FCDATAOT\DATALOG\RESULT. The oldest data is saved at the top of
the log data, and the latest data is saved at the bottom of the log data.

When the execution of the DLOG instruction is complete, the completion output M100 is tumed on and
the CMP instruction is executed once. The CMP instruction compares the status code stored in the
execution status D100 with 0 and tums QO on or off QO is tumed on when an error occurs in the
DLOG instruction.

While M0 is on, the log data is appended to the CSV file every 10 seconds.

Output results
Time D0000 D0001 D0002 D0003 D0004 D0005 D0010
2012/02/06 12345 0 0 56789 0 0 -3.402823E+38
10:20:30
2012/02/06 12345 0 0 56789 0 0 -3.402823E+38
10:20:40
2012/02/06 12345 0 | 0 56789 0 0 -3.402823E+38
10:20:50

gﬂﬁ 4.13 ANBEUNEWINTY DLOG (Data Logging)
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CNTD, CDPD, and CUDD (Double-Word Counter)

Three types of double-word counters are available; adding (up) counter CNTD, dual-pulse reversible counter
CDPD, and up/down selection reversible counter CUDD. A total of 256 double-word counters can be
programmed in a user program. Each double-word counter uses 2 consecutive devices starting with the
allocated device, which can be CO through C510. Once used in a user program, counters cannot be used
in any other counter instructions.

Counter Device Address Preset Value
CNTD (double-word adding counter) C0 to C510 Constant: 0 to 4,294 967 295
CDPD (double-word dual-pulse reversible C0 to C510 Data registers: DO to D7999
counter) D10000 to
= D61999
CUDD (double-word up/down selection CO0 to C510
reversible counter)

For details about device ranges, see "Device Addresses”

The preset value can be 0 through 4,294,967,295 and designated using a constant or a data register. If a data
register is designated as the preset value, two consecutive data registers are used

CNTD (Double-Word Adding Counter)

For a constant, specify the value in the range of 0 to 4,294 967 295

To indirectly specify the value, specify it with a data register number, and specify the value of the data
register in the range of 0 to 4,294 967,295

The preset value can be designated using a constant or a data register When a data register is used, the
double-word data of two consecutive data registers becomes the preset value. For 32-bit data storage
setting, see Chapter 5 "32-bit Data Storage Setting” in the "FCBA Series MICROSmart User's Manual”

Ladder Diagram Program List * Double-word counter instructions use two
bewt - consecutive counters, and counters cannot be
Instruction Data .
—cnD  co used more than once in a user program
10 100000 LoD 10 "
e LoD 1 + While the reset input is off, the counter
e CNTD co counts the leading edges of pulse inputs
I 100000 and compares them with the preset value
} i LoD 2 « When the current value reaches the preset
12 co Q0 AND co value, the counter turns output on. The output
ouT Qo stays on until the reset input is turned on.
Timing Chart * When the reset input changes from off to
oN on, the current value is reset
Reset Input 10 IL . ) .
orF ,_Il”_ r— . Whe_n the reset input is on, all pulse inputs
Puise Input 11 UO: B " e are ignored
* The reset input must be tumed off before
Counter CO oy [ ] counting may begin.
oN « When power is off, the counter's current
Input 12 opp L | value is held, and can also be designated
on : as “clear” type counters using Function Area
Output Q0 o [ ] Settings (see Chapter 5 "Memory Backup® in
the "FC6A Series MICROSmart User's
+ The preset value 0 through 4,294,967,295 can be designated Manual")
using a cata regsster DO through D1998; then the data of the data
registers becomes the preset value. « Counter pre_sel and ourrenl'values can be.
ok changed using WindLDR without downloading
* T “?I:”“ﬂm“?"“:wofn SET, RST, the entire program to the CPU again. From
“"u h THH, THS, TMLO, TIMO, TMHO, or TMSO instruction the WindLDR menu bar, select Online >
£o 08 propraEned. Monitor > Monitor, then Online > Custom >

(A2)
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Ti Ti

CNTD  C28

Qo

New Custom Monitor. To change a counter
preset value, select DEC(D) in the pull-down
list box.

When the preset or current value is changed
during counter operation, the change
becomes effective immediately.

When power is off, the changed preset
values are cleared and the original preset
values are loaded

For data movement when changing,
confirming, and clearing preset values, see
“Chanagin nfirmin n learing Preset
Val for Timers an nters”

WindLDR ladder diagrams show CP (counter
preset value) and CC (counter current value)
in advanced insfruction devices

The CNTD instruction cannot be used in an
interrupt program.

If used, a user program execution error will
result, turning on special intenal relay M8004
and the ERR LED on the FCG6A Series
MICROSmart For details about the user

program execution errors, see "User Program
Execution Errors®

= 0 a o
5% 9.14 AreBuneWaidu Counter
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