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DESCRIPTIVE INFORMATION

PROGRAMMABLE CONTROLLER
DESIGN AND MAINTENANCE
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This manual, in the former part, provides the designer with the detailed in-
farmation needed to design control systems utilizing the Memocon-5C U4
Controller.

In Sections 6 and 7, the manual describes as applications and instructions
for handling and maintenance of the Memocon-3C U84 Controtler,

The designer need not be familiar with digital eguipment or computer
technology to use this manual. The simple and versatite Ladder Line concept
enablas the designer to make use of Memocon-SC UB4 Controller available
functions, and to communicate his design easily to plant technicians.

List of standard auxiliary support equipment, desig'ned to expand the

power and versatility of the Controller system, is provided in Appendix A

The U84 dimensions are shown in Appendix B, and its layout and drilling
nlan in Appendix .

Memocon-SC U84 and /O Modules

AR



'CONTENTS

: Page

SECTION 1-UB4 CONFIGURATION - - - o e it i e e a e 1
SECTION 2-U84 SPECIFICATIONS -+« R R LT 4
21 BASIC LB SPE IR A TIOINS -« v cv o vttt et e e et et e et aaar e an e e ime e e e 4
PR OPU MODULE .- - -t -t st e et it i e i e e N e e i e e e e r e e s e e mre e e e 4
2.3 POWER SUPPLY MODULES <« e e e e -
2.4 COMMURNICATION MODULE{COMM) - -- o r oo e et e e s e : 9
2.5 LOCAL IO DRIVER MODULE (LI/DD) « o s i iie e e i i mas e bnan caaas T
26 ELECTRICAL REMOTE I/0 DRIVER MODULE(RIFOD] - cminrim ik 10
2.7 OPTICAL REMOTE I/0 DRIVER MODULEIRIYOD]) -« -cvrvviivr e SRR 11
28 LCCAL i/O0 RECEIVER MODULEILIVOR) - ----vvvennnnt R e LR 12
29 ELECTRICAL REMDTE I/0 RECEIVER MODULE(RIVOR) -+« oo v e ons Peeme e 12
210 QPTICAL REMOTE 10O RECEIVER MODULE(RIJOR] -+ - v e 13
211 O BUFFER MODIULE - cc v vv e vt omreetnrceaanenanscaneenanseeneriotostomennsesaetran 14
or =B % - L [ ¥ [0 | 7] 1 = I L0 060 o0 14
213 10 MODULES « -+« e e e e e e e e, e e, 15
214 MDUNTING BASE -+ irerii i iaariviiaiiinanas et et 18
215 P190 CRT PROGRAMMING PANEL vttt et i i nnaee s e =4
216 P150 PROGRAMMING PANEL v v vu i iiiiniiia s iia it s sanas it ainsan 22
SECTION 3-IMPORTANT MACHINE CONCEPTS - - -- oo oo SELEILLELERE 24
3 T T 157, = P 24
3.2 CONTROLLER HEFERENCE NUMBERS - -- - oo m et m o e ime i rma e a e o4
33 LB INTERNAL PRI E S vt va st et tat b 1o 4 14 a0 ot ae i o tatedemmtonneasnasesmensennas 57
30 BT T - N1 o 1T N [P P 29
3.9 ALLOWABLE NUMBER OF MEMORY WORDS. ----..-. R R R T R R 33
36 DISABLE FUNCTION - v vreeran.. PR 33
37 INPUT/OUTPUT ALLOCATION -« - v i e i e e et i s e e an v i sEA e e m Y.
SECTION 4—PHDGRAMMHNG Aol eos eos0000050 00 00 0505065060 050050 0500000000 39
41 PROGHAMMING FUNCTION LIST - - vv vrve e cnrrcnnennannyea 6000600000 [ . 739
A2 RELAYS « i oottt cemc e iaeeiae e e e R e e e S 41
4.2.1 Relay Logic Cireuit - - ... S B 55 05 BB 0B B 0SS 56 55 58 55 bbb bbb s bbb LS B O bbb b OE b Db EOD G 41
422 'GfEEITiF"IQ 0f HEIH}F IR T T L T 43

4 2.5 Sample Jﬂtﬂﬂ'tﬂﬂtlﬂﬂ GlrEUItSGiHEIE?S""""'*" 48
e T I 1, =5 b B0 EU DS 0D DL L DL LD 06 6. 50
4.3 T!,'[JEE. "o L T 2T =T T ) 5055 00000000000 000000 0 e e e 50
4.3.2 Timer ContgQUIatifi e ve oo vt ae et et vriaam tr e et s mr et s cara ke e . 50
4.3.3 Function and Operation of T|rm=r ---------------------- I 51

. 4.3.4 Pragramming Timer Cirguil and Pracautions: -« -« -« cooovvaioaaan .. [ 53
4,36 Application Timar CPEMIEE 00002060 0600560080508 00 0690066080608 0566 06966080008 00 00« R

4 COUNTERS- oo v ravenvans e et e e e e e e e b e i aaan e 57
4.4 Ty’pES T LT o T L = = TR U 57

4 4.7 Counter ngfiguraﬁgn 0 0% 0 B0 DA 006D GO 06000068 GRG0 DA 0000080600006 teradreaaaa N Y
4.4.3 Function and Operalion of Counter-- - e e e i e 58
4.4.4 Programming Counter Circuit ang Precautions oo st iiiierncairariens 81
4.4.5 Application Counter Girguils . - o ra i e e e i r e e e 63
A ARITHMETIC FLIN S TN S -« ot v ve ettt et at tm ae taas e aw s anasa s anrenerrr s e 66
451 Types of Arithmelic FUNGHOMS «- vttt ti ittt bt it i i aa e anna e 56
4.5.2 AQDIION (ADD) - - v r e e e e e s 66
4.5.3 Double-precision Addition {DADD) - -« v o i e fats
4.5 4 Subtraction {(SUB)- -+ ----- e e ew e armeaa s e bt et e ey 70
4.23.3 Double-precision Subtr_ag]ign{DSUE.J ............................................... 72
150& PIIEEREY (0L 00 05 0500 05000690 996066560500 65 9508005056 0008 6500 008605606050 950560050 74

4 5.7 Double-precision Mu!tiply (OMUL) -ovanennnn s L 005 B D000 CODb0 D008 00 08 0B 0000000800 06000 75
458 Divide (DIV) - - o e e e i S e 77

- 4.59 Double-precision Divide FUnCtion (DDIV} -« cvvrervnienenn, et e e, 80
4.510 Programming Arithmetic Logic and Precautions - - cvcivvraiiiracucicoia v ianas a3
3.5.11 BExample-Application Circuits of Aritbmelic FUunclions - - v rirerrir e iireen e 84

E BT L =3 I =TT S e eiaeearanaa a8
461 Types of Square Boal - - -vevrmamiiar i e e e e e &
46.2 Square Ropt (G OR T -c o mr i e e e e s e e &R
4.6.3 Double-precision Sguare ROOT{DSOR]- v r v rarviiaier i cniiia i s e 89
4.6.4 Programming Sguare Raot Circuit and Precaudionsg - v rs e arinsiiissa s nan ar]



Page

A7 DATA MOWE - c ottt it a i ot a s ms i n s ta i aa s ascans s ladaasdaisttotssstnsrnnny o2
471 Types of Dats MOVE r oo er i s s e go
472 Form of Data Move--- - - o ae e i e i C et E e aara b e e aer et e e 02
4.7.3 Functton and Operation of Data MOve -« - o e e 36
4.7.4 Programming Data Move Circuit and Precaulions « -« -« -« oviaieeiiniiiinirin, 110
4.7.5 Example—Application Circuits ol Data Move. .o vn o 700808530 08 99 9900900905 >9000¢ 10

48 INDEXED BLOCK MOVE.--. .- .- L R TR S LLEEE TETTRPE RTINS, 113
481 Types of Indexed Black Move. .- v o rnariiiiniini e iicnncncnes R 113
4.8.2 Blogk Move 1 with Destingtian Index (DIBT}- .. - .- R R R LR LR 114
4.8.3 Block Move 2 with Destination Index (DIER). v v oo v P LT 117
4.8.4 Block Move 1 with Source Indes [SIBT e e i 120
4.8.5 Block Move 2 with Source Index {SIBR)Y« -« -« - v virrra i 123
4,8.6 Programming indexead E|DGH Move Circuit and Precautions s cnrrraraananinai, 126

49 MATRIX --..--. e et imeeanae e e et et et e e e 128
481 -T:,prS = 1 A S R I T P TR EE 128
492 Form of MaIrix «« v oo tnta tiaiianssn st snrsarsansmas snarncss R L L 1249
4.93 Function and Operation of Matric. v oo oo o e 130

R TV 4 | S UG NP S 145

SECTION 5—INPUT/QUTPUT MODULES - ------- - rorreresooemon e 147

51 SPECIFICATIONS OF 1000 SERIES INPUT/QUTPUT MODULES - ---exeresrinireninveaen 147

52 PRECAUTIONS FOR USING INPUT/QUTPUT MDDULES TR R PR TIREIIEIERI Y 4.
521 Input Module . . . 1.1?‘3
52 Du[pu‘[ M;}du1e ............................................... . 180
5.2.3 Connection between Input/Output Modulas - .- oo i ana e . 186
524 Externai Powar Supply ............................................................. 187

SECTION 6-L84 APPLICATIONS - - e e e e e e e e e 189

61 NOTES ON APPLICATIONS - -« -vvvveenn e et e e e e . 189
a1 Bachuﬂ {CAIP@] s ccobo000500000005 0090 00000005009 0090090009909909090 00099989 09000009009 189
B.1.2 IEIIOCK « v n v v vt e s s mn i s ma et d s N e e e e RN RN TR E N e R TR T I EE NN EE AR 189
B.7.3 Contro! Panel Layout - -« - v i ci i e e s s a s s e me e eee e 1B
5.1.4 Network F‘*mcessing ................................................................ 189

5.2 CALCULATION OF MEMORY CAPACITY - - v e e e e e 150

6.3 CONSTRUCTION, INSTALLATION AND WIRING. <.« oo v ey 150
B2t Canstruction of Conlrol Pane] - s oo i ae ot e it it a s tsm i ma st o 191
6.3.2 Devigce Configuration in Contral Panel -« -« e ien i 192
B.33 Grgunding 17T 195
85.3.4 Eaternal WITINg - «v v vevvnvavvvn e 0 DG D000 0DI0NC0G R0 0006083000600 05900000000a000 196

b4 SPARE PARTS -.-.--- 5D 8D 0D 00 SDS GO0 09005 05 0000 050090090005 8508 C000900008000d500009009 000 198

SECTION 7-U84 HANDLING AND MAINTENANCE -~ -+ 5050050 TITRETE 197

71 UB4 INSTALLATION PROCEDURE- - - ---- e 55 8500 0G00E54000009000a000830a08a0E04 65400 ¢ 197
7.1.1 Instaflation Qf Mounting Bases -« -« vv v mi e P 197
T1.2 installation of Modules -+ v i ri st e sian e s R R R R L R R PR TR TR 107
T1.32 Cannaction of 170 Cables- - -- - crcnai i i e e ee et et ac et 201
fl.4 Winng Ol Modules - - ca er s s v e ia i na S gO0OCO00AOMOOOOOOOOOO0OCOCOCOOOOCO0OCOOOOROSdDCEonEan 000 2017

7.2 MODULE REPLACEMENT . .« v cvvn. Sanoc e e e e e e e e e 203

73 BATTERY REPLACEMENT «+cvvuet. et it e e e Nt e et e m e ey 204

T8 FIUSE REPLAGCEIMEMNT -« v v vt e i e e ot ot et taaeaear e et arm e ta et s astissnsssannnnas 206
7.4.1% Fuse Replacement of Power Suppw Module - e e 206
7.4.2 Fuse Replacement of Quiput MOdule v e e ir i e i e e 207

7.5 USE OF REGISTER ACCESS PANEL -+ -« - cv e m e 207
F.B.1 RAP Keys « oot i e e e e st a s 208
752 OpEratlans s vae e e e e e e e e e b 208
T.ES Ermror Coges ---eree ve et ivaraannna 0o bOdsaEdada o cE o0 0o 0a 0 G GEa050 00 T 215

768 UBS SBYSTEM STATL S - cc vt v mia st inat v mama ettt m s mmaat s an e mae st asnssarenennnrss 26

7.7 TROUBLESHQOTING FLOW CHART -+ v vevvavnviiiiii e nienaney e eeaieeaaaaan 218

APPENDIX A—UB4 COMPONENTS LEIST - - v vovrerenni e 225

APPENDIX B—DIMENSIONS in mim - - orvmement e 227

APPENDIX C-U84 LAYOUT AND DRILLING PLAN in mm:-«- roceverinriinrnnnne... 236



Subject Section No.  Page
Addition {ADD) -+ -+ evnann D b D6 B0 M B O RE D BN e e s R aGADAAD S 00000 AT i raaeaa 459 ... .... 66
ALLOWABLE NUMBER OF MEMORY WORDS v -vvrevninervnaenn S - PII 33
App“ca‘hnn Counter Circuits, -« c- - o s vea s 220060 00000660000039000090¢ e Y- N N 63
Apphﬂahgn Timer Circuits- ......T.....”..“.“.....,,.,H..“........' ...... -4 35.. 55
ARITHMETIC FUNCTIONS - --. .. T e g B . BB
ASCH MODULE - -« v e cemim i ie s i e s T A2 e 14
Backup 1T =1L |} TP A PR R LR R R TR RN R 3 sooobo00s 189
BASIC US4 EPEDIFJGATIDNS ................... e e S 1 T 4
BATTERY REPLACEMENT -..-. - e he e imr e [y T 304
Block Move 1 with Destination Index (BIET) r« v vvvvvveenne i AB2. s 114
Black Move 1 with Source Index (SIBT) -+ -vveveriarian e TR 484.---0--- 120
Block Move 2 with Destinalion Index (DIBR) s« vvvienininein e 83 0nvene 117
Block Move 2 with Source Index (SIBR) «vvrvvevvennnn R TR 485 e 123
CALCULATION QF MEMOQRY CAPACITY ... .. DR LN REEEY g2 -0 190
COMMUNICATION MODULE (COMM) v e 24 - g
Cannection between Input/Qutput Modules - --------- B R 5.23 v 186
Cannection of /D Cableg--- -+ -+ oo i ci s e e o A [ U 201

- Construction of Cantrol Panel- ..« o o nn e v cn i, A an00Gnn o B3 191
CONSTRUCTION, INSTALLATION- AND WIRING ------nvnnnen 05950000000 0¢ R 190
Control Paned LE.'_'.!‘CIUT .................................................. .- 21.3. 129
CONTROLLER REFEREMNCE NUMBERS -« - vriiiiviiiiianiirnaeieees 32 i 24
Counter Configuration. .-« - .o, LR TR TR 442 .. 57
U TE RS - « -« v e v sttt aoatttasmaeenaneenearoninoberaeeeasansasasansnannnn, N DR 57
CPU MODULE - ----- e e e e, 22 4
Creating of Relay CIFGUILS -« oo v vr it it B2 43
DATA MOVE --ccenvionnanny e SR e e e e e - N PR + |
Device Configuration in Contral Panel. ... ..o-vvviarovrvinean.. reernenin B3 20 192
OIMENSIONS i MM iceerrreranianinanios R T R PR AR RS ,qppENm}: B 227
DISABLE FUNCTION - ---..s e b GDON DG OA DA eE0a 06 00 B8 00998000000 000 0000 BB . 33
Divide (BIV)-rveeeearennn. e T E LR AG8. - 77
Dauble-precision Addition {DADD) -« .o vv s ke mraereaens % ccBooonaancanannoo: 2- N0 R 88
Double-precigion Divide Function (DBIV) - - vvveo v EEETERERETIEE SEETREE 459 -. 80
DEUD|E—DFBEiEiE}T‘I Multipl:.- {DM L.lL] ....................................... R 457 -. TG
Dnub|e,precj5jgn Square Roal {DS{:IFI]. .................. P, 4653.. RS
Double-precision Subtraction (DSUB) -« v vevrieenen oo 72906909600009000aC 4.3.3 - 72
ELECTRICAL REMOTE I/0 DRIVER MODULE(RI/OD) ++orvremeniinnnna. 28 ----ate 10
ELECTRICAL REMQTE I/0 RECE(VER MODULE(RI/OR)  -+vvvvverany R 29 .ooa.n 12
Errﬂr GDrdEE .....;.....: .................... R E RN EIUL I AR ?5_3 ........ 2"15
Example-Application Circuits of Arithmetic Function «««vooeroevann. R 4511 - a4
Example-Application Circuits of Data Move. - v« oo i A7.5 - 110
External Power Supp'y ...................................................... 524 ...... 187
External Wiring ......................................... EERIEEEETI [ B34 .- 196
Form of Dala MovE: -- - v o ai o i i e i i i e i v e s A7 2. ..., )
Form of Matrix ----- e e e e e .. 4.92. 129
Funclion and Qperalion of Counter -« .« oo oo iae s EEREE A43 e 58
Funcﬂgn and Gparatign' aof Dala Mowe - ta i ivan i C e rard s R Rt e e ¥ S S S5

- Functicn and Gperatiﬂn o Mﬂtl':i?{"'"""""""”"***"*‘1”'*-*'*"-"*'*4 B8 b ns oo oo 150
Function and Dperation of Counter - ... v ve e rea e A I3F - 51
FLUSE REPLACEMENT i v svvrrsatesnnnresnsmnrenseeeecaoeasenanins 05090050 ¢ r 2 P 06
Fuse Replacemsernt of Output Module ----- - oo ii i Fd2 e 207
Fuse Replacement of Power Supply Module -« v v erervmrin e ininnnianan 0 o/ &2 iat] Boc0000e 206
Grounding Wirg: -+ re-cvv v iaeiee 590290 0G0VOB55E 6050950556 69500550500C _...E. e 195



Subject Section Na.  Page

1/Q BUFFER MODULE vt vt eanirsnannsranrarans e e eaa e S lalo 000000 14
/0 MODULES .-« v vvvvs 55090000 B0GO 00000000 000UR0000B00EANEI00G000 000000 A KLY 16
IMPORTAMNT MACHINE CONCEPTS « - e e ee e e ee et etee e e e eiae e - S e 0%
INCEXED BLOCK MCI"IJE ................................. A48.......... 113
INFUT/OUTPUT ALLOCATION - - .. e e e e e ¢ 17 AP T4
|nput,.|"[:lu‘[pu[ S oe 00 00 B0 0o 0RO HBDgO B ERD B OO AN DOOB BBAEABAAAR DD AR DBN 0 A0 80000 521.----... 1783
INPUT/QUTPUT MODIULES - v rr tr et ittt e e i ama e titnaianaencamnneans o TP crvene 147
Installation of Modules -. .. ... ... G d e 4t es e sea i e T1.2........ 197
Installation of Mounting Bases «-sv oo it s 711 eeveans 31897
] (T T ] T R A L LR B12.-....... 188
LOGAL 1/O DRIVER MODIULE (LI/OD) -+ 5 v v v onmammaaaaanaeeaeaaaans S5 10
LOCAL 1/0 RECEWER MODULE (LIVORY -cr e e e e 23X - PR 12
MATRIX - cr i e e i e e e temn e ke b e ea e e aaa . I = T 128
MODLULE HEPLAGEMENT .................................................... - 203
RN TING BASE -« vt v st aeeee s cm et ttms as et e te s s tmenmsnancannasaaennnn 20 - VR 18
Multiply (MUL} -« e 999906500050000: 458 .--..... 74
MNetwork Prggegsing .......................................................... B14...-.... 1HG
]SRN =T 7= R I <X P 24
NOTES ON APF‘L!GATIDNS ................... e e et tae e e 1. Y +_ 189
Dperatign ..................................................... EETET TR TR 752 iiuany an8
OPTICAL REMGOCTE I/0 DRIVER MODULE{RI/OD) -+ v v imnnirraninaanean.n 2F e 11
OPTICAL REMOTE 11O RECEIVER MQDULE{RIVOR) -« c-vee et 210 --..--.. 13
Dutput Module ---- R R L K22 ... B0
P150 PROGRAMMING PANEL - v cn et ttanm et aneaasarnnransneneacenen, DYE eeemnn 0
F190 CRT PROGRAMMING PANEL ---- o rieeme e e e 219 -------- 21
POWER SUPPLY MODIULE S oot oot ottt vt ot ee e e ta e teaeee am e me eaenaannn =3 PO 6
PRECAUTIONS FOR USING INPUT/0OUTPUT MODULES: -« -+ venrarenneenss 52 e 173
Programming Arithmetic Logic and Precautions----- - o vvmvaniri i iiannan 4570-...... 83
Procgramming Counter Circuit and Precautions -« v« oo o ee oo oo e oot 444 ........ 61
Programming Data Move Circuit and Precautions -« --o v rovvverieira vy AT G e 110
PROGRAMMING FLUNCTION LIST -+ - cnrrimatamraccaaaasesanaaasnssaneannasans 41.--cv-ve.- 30
PROGRANMMING FUN T IOMN S «fce ettt aaa tamasansanssrnnnassnasneneen, - 39
Programming Indexed Block Move Circuit and Precautions - -« - voeanvaianann AGH eenians 126
Pragramming Square Boot Circuit and Precautions - -----« oo ae o cn o 4c4..--.... 890
Programming Timer Circuit and Precautions -« -« -« e in e o 43400 53
RAP KE?"E .................................................................... 751 08
Relay LOGIc CirGuit - cv v vttt iiaci g i iasss e aa s onn s F- -2 [ 41
BEELAYS t v vvvtnnnnmrnron snsasnsransssasnesnsnssssansnesnresnnnrostnrssrnenns - DY &
Sampie Application of Relays Gircuits -« .-« - ceee v ao e 423 .--...-- 48
T = 1 N L T i 37 R oG
o ] 4910 - s 145
Loy = = = R = Bd-..aennn 106
SPECIFICATIONS OF 1000 SERIES INFUT/CQUTPUT MODULES -+ v ieuvvann =3 IR 147
SQUARE ROCOT -+ t-nisainraaiesitsisnianeaasiosan A e N R N N ke Bt At e e . 1 . RS-
Squara Root [S{JHT} .............................. e e d me A mem e e e ae e 462 ..-.... . 88
Subtraction (SUB)- <. arvvvrt Pt R T EtAtE EA I At Tt a ey 454 .....-.. 70
TIMEr CONTiQUIALIDA« oo v errerrr e ae et anetraneaas e 432 -v-re- 5D
TIMEBS:- - c-cetisaantiratenacirsanrassmnsrnannsstsnnssnenssrennnsrs crmesawE s . T R

'EIF



INDEX (Cont'd)

Subject . - Secliery No.
TROUBLESHODTING FLOW CGHART ~ - cc v oo e eoeaeie e eee e veanans 2% SETPUUI
Types of Arthmetic Funclion - -+---+----.-.. 8 0D 000ES00BbS 0000000005000 0000 006 451 ....---.
T?pes OF CoOUNIers -« c v+t rventmnenmmranssrarartisaarssarnsonnsnsameasanmwssesssasd @1 .aueaa
T};pg,g aof Data Move - - -- -« oo oo aa BRI T IR 66050 0e0000 000 _4_?_1 ........
Types of Indexed Block Move « vt ca e dB1.0rivirs
Types of Matrix.-........ e e h et edma e ar e ea e e e . I = I
Tyrpgs, Of Squarg RHoot - -- R L R N R T 401 0 ns
T'E"F]EE- of Timers --«- - oaiiiiiiinaaas T 43%.-.--....
B4 APPLICATIONS « vt v eutatianas taattanernssanasnnsnrrrsssns e > T
USS COMPOMNENTS LIST- - ccerrmeenaasnsatrasineransnsssctsinoscannsanans APPENDIX A
U84 CONFIGUBATIOMN ++++ 4+ R AR RRERYRELY T
US4 HAMDLING AND MAINTENANCE ---..... b0 05 05 06 0G0 B 00 59 0 006 oar S
U84 INSTALLATION PROCEDWURE ... EEETERT TR TR, 30000009000000000000¢ Fi I .
U84 INTERNAL PROCESS -+ -:-vvnvren- e e e ettt A e % 3 PRI
B4 LAYOUT AND DRILLING PLAN il I« cerervvrrnnmnnsanaannes e APPENDIX G
UB4 SPECIFICATIONS --------.:- 10 DD 9D 000D BEO 0D 000D K000 00090 0E0 F00B 020060 Do 090 Paciiniaanaa
USd SYSTEM STATIUS - - o v cm e ittt taatsnnttananantsonararinssannssssrsnns 7 {5loco 0000000
USE QF REGISTER ACCESS PANEL -« «-cvvirvtiaiiiai s o ra: Iy

.. W4r|ng OF MOdUIBS o+ v v r et i e i i ar st ia b s s st ey e 714 .-.-.-.

189
225
1

27
236



SECTION 1
U84 CONFIGURATION

Takle 1.1 UB4 Configuration

Component

Deascriplion

CPU Modute (CPLN

The CPU madule includes a logic solver and memary. The ladder logics are siored
in the memory and solved accarding 1o input data senl from a local or remote Hw
driver. The resulla are cutput to the lpcal or remote VO driver,

The program memory is availaole in two types, 24« and 16k words. Regardicss
of the type of program memory, the LIé4 is capable of daaling with discrele inputs/s
autputs [ON/OFF signais) of up 10 2,048 points and up 1o 256 register inputs/oul-
puts (4-dwgit decimal ar 16-bit binary data}. .

Power Supply Modules

The main power supply module pravides DG paower to the CPU maodule and peripher-
al moduies including the commurication module and local or remote /O driver, The
auxiliary power supply madule 1 pravides DC power ta local /O receiver, 170 buffer,
and 170 modules, The auxiliary power supply module 2 provides DG power 1o remote
I/C receiver and (/0 madules.

Communication Moduie

(COMM)

Local /0 Driver
ILIAOD)

Remole /O Driver
(RI/OD)

The communication module includss lwa RS-232C ports (MEMOBUS) tor commu
nication with the Programming Panel and a computer. By operating the frant
Register Access Panel {RAP), it is possitle 1o display the stalus of the coils ana
inpul relays, to perlorm simulaton (forced ON/OFF), to display and alter the con-
lents of the reqisters, and to set and display communication parameters.

Receiving the reference irom the GPU module, the lacal I/C driver transfers input
data from the input module to the CPU module and output data from the CPLU
module to the output module for local 140, The driver is used for twa local VO
modules

Receiving the reference from the GPU module, the remnie IO driver transfers inpul
data from the input module 1o the GPU module and oulput daia from the GPU mod-
Jie to the output module for remote I/0.  The driver is used lor eight remote O
channels and two tocal 1/Q channels.

Lacal /0 Receiver
(LI/OR)

Remote 1/0 Receiver
{AI/OR})

The local 170 receiver is used for lacal 10 channels, and it exchanges signals be-
twean the local or remote 1/Q driver and the /0 modules.

The remate /O receiver is used for remote /O channels, and it exchanges signals
hatween the remote 1/Q receiver and the 1YO modules.

10 Buffer Module

The IQ huffer madule is used to install 22 or more /0 modules in one local [/CG
channel or 21 or more YO modules in one remole 170 channel.

140 Modulas
{1000 Series

« Discrete signal moduies -
One module is provided with inputs ar outputs ol 16 or 32 eircuits. It is usable 1or
numeric signals (by /O allocation),

= Numerie signal madules
One madule is providged with eight numeric inputs or oulputs of 4-BCD digits or
15 bits in binary loarm {by I/C allocahaon). :

+ Analog modules
A A/D converter module has four circuits and a D/A converter module ol two
Circuits.

« Other modules Counter module, PID module, posilioning madule

Mounting Base

frogramming Panel

The CPU module, power supply module, peripheral modules, and i/0 moduies are
mounted on a mounting base. The type of the mounting base varies with (he type
ot module. The modules mounied on the base are connectad to each other via a
buili-in mether board. Conneclions between mounting bases are made with cables.

The programming panel permits storing a program, altaring or deleting the stored
program, monitoring status, and printing out a ladder diagram through a connected
printer.  Two iypes are available on raguest, CRT or plasma display.




MOUNTING BASE 81031

1.

The maounied position of the communication module ang the local 1/O driver may be in-

ierchangad They can be installed in any slots for ASCI| rnm:lule Only one of each mod-

" ule is available 1or mounting on the base.

. 2 channels for local IO 142 slots max per channel) are available in /0 section. Up to 54

1/0 modules can be instalted in the mounting bases for I/C. The comblnation of inputs
and outputs can be arranged freely. However, lhere are the {ollowing limitations:

« Discrate inpuls + discrete outpuls = 2048

« Register inputs 1 reqister oulputs = 258

For more information of ASC mndulﬂ refar to ASCII MDDULE USER'S MAMUAL (SIE—_
C815-10.5)

Cable, Wi021 (1.5m) can ba also used mstead of W1 022 (0.4}, However, only one Wi 021 Is
available in one channel.

Fig. 1.1 U84 Configurations
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MOUNTING BASE B1031

MOUNTING BASE Binde , GA130
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Note:
| 1. The maunted posgition of the communication modwe and the
Sallelil=2L, &) 19 Glagiyllon. - remote 1/0 driver may be interchanged. They can be installed
in any siots for ASCIH madule tan B1031).  Only one of each
Lol UlE 2ies by, module is avallable for mounting on the base.
' P | 2 B channels for ramote 170 141 slots max per channel} and 2 chan-
- I A el Il IR et il ¢ nels far local /O (42 slots max per channel are avallabte in 170
o1l 230 X |5I5|5Bl6I6IGIo section, Up to 412 I/0 madules can be installed in the mounting
5G| © | 2222224 bases for 1/0. The cambination of inputs and outputs can be
: ":_'5' C e Al it il i | arranged freely, Howewver, there are the following limitafions:
= | » Di | i < 2048
EABLE W1003 | Dlschrete lrnputs -+ dlsc.rete outpuls > 20
| :[:] = Ragister inputs 1 register outputs = 256
) ) 3. For more information of ASCI module, refer te ASCI MODULE
{ USER'S MANUAL {SIE-C815-10.5)
TO CHANNEL 5 I/0 SECTION 4. Cable, w1021 {1.5m} can be also used instead of W1022 {0.4m).

However, only one W1021 1s avalabla in one channel.

Fig. 1.2 U84 Configuration (When Remate 1/0 used)



'SECTION 2

US4 SPECIFICATIONS

2.1 BASIC U84 SPECIFICATIONS

Table 2.1 Basic U84 Specifications

Items

Specifications

Powear Supply

Single-phase 85 to 121 VAC, 47.5 10 B3 H7

Dissipatad Power

280 VA {main power supply maduie

Holding Tims

Toms

Ambient Temperature

'Stnrage Temperature

0 to -1 55°C {excluding periphera devices)

= 20"C to = 85°C (excluging lithium batiery)

Humidity

h % to 95 % relative {(non-condensing,)

Vibralion-Resistance

In compliarce with JIS* G 09°1 {excluding peripheral davices)

Shock-Resistance

Enviranmental Condition

10 G max {excluding peripheral davices)

Grounding

Free from explosive, inflammakie, corrosive gases

Cielectric Strength

1_'5Gﬁ_}5.r’ht}-fc1r 1 minute

Insulaticrr Resistanceo

100 MO or more at 500 VDC

Nolse Irnrrlunity'

1500 ¥p-p, pulse width: 1 8, riging tme: 1 ns

" Japanese Industrial Standard

2.2 CPU MODULE

(INDICATOR~~__ "

"RUN"

"“ERRCH"
INDICATOR

pHA-zG?

Fig. 2.1 CPU Module



2.2 CPU MODULE (Cont'd)

Table 2.2 CFU Module Specifications

llerms

Specilications

1Type

» ODSCH-UB4-116, 106K words
« DDSCR UB4-124, 24k words

Control Method

Programming

Stored program and zcan cortial

Relay ladder diagram symbology

Pragram Memaory Size

ﬂﬁk. 24 f .CMIDE AN with batery back-up (24 -bil por word)

Data Memory Size

35949 }.rn:rri:ls. C.h;’ICJS FAM with batlery back-up (1.6 bil per worc)

Scan Time

+ 20 ms per 16 k words ttypical)
« .35 a5 per word [Dasic instraction)

Logic Function

- Normally open conlact. normally closed contact
« Transivonal contagt (OF= to QN or (ON to OFF)
Relay « Horizontal shunt, verlical skunt, vertical open

' « (b, lalched coil

« Tyoe: Soconds. lenths of sccords, hundregtns of seconds
Timer « Maximum presaet valus 4-d.git desimal
« Setting available from exlernal device

« Up counter, down counter
Cnter « Masimum presel valus:,  £-digil gecimal
» Setting ava able from extarnal davice

. Acditior, sublraction, muttiply, divide

Arithrenc (Arthmetic in 4-digii decimal )
 Move R+T T—R T »T.BLKM, F.n, FOUT, SRCH, STAT
 Natrix | aND. OR, XOR. GOMP, CMPR, MBIT, 3ENS, BROT

Specal Furcton  READ, WRTE (for ASGII moduile), Skip

Souare Anthmetic - Sguare root (SQRT) Bouble square roat (ID2QR)

" NoLhle-precision addition (DADD). Double-precision

Double-preciswin ~subrraction (DSUBJ, Double-pracision muliigly {(DMUL),
Arthmetic " Double-precision divide (DDIV)
 Arithimenic in 8 digit decimal
I o " «DIRT, DIBR
| Dtrers CMROT, TWST

Input/Cutput

Points

Diagnostic
Function

 Discrete PO poirnls: ”I.r_'1_|:_,n_|[ | Qutput = 2048 poiils

» Register 170 paints:  Inpul + Cutpul = 258 points

» Nurmnber of 1ocal cnannegls: 2 {42 I3 modules miax in usc por chanrel)

« Number of remote channats: 8 (41 [/0 modules max in use per channel)

» Checksum ol memory

« Walchdog timer checking

» Battery monitorng

» Panity checking

e Internal code chackng

» Reference number chacking

« RTC check ng, I/0 allocahion checking
« CPU d agrostic, memory diagnostic

Backed-up Memaory

= Kind: 1 Bitmiur battery
« Battery life: 5 years, at 23°C
» Memory conlents holcing time: 1 year, al 25°C

Indicating Lamp

« FUN: Lignils when CPU module iS.E]J’DDEI’ N Gperation.
- ERRCR: Lighls when the auiput voltage of CMOS RAM bacx-ua ballery s law leves,

wtry AC power supgly lurnad on,

Mounting Location

Or maunting base B1030 or B1031

Dimensions in mm

CApprox Weight

59,5 » 300 » 232

2 ky




2.3 POWER SUPPLY MODULES

{1) Main Power Supply Module

*POWER"
INDICATOR

e R -
FUSE (104) & 100V L INPUT VOLTAGE
AL (B85 —121 YAC)
@ I
& GND -
L GROUNDING
FOWER
POWER ) - TERMINALS
TERMINALS ~— whe TR
Fig. 2.2 Main Power Supply Module
Table' 2.3  Main Power Supply Module Specifications
| iftemns - - | Specilicalions
" Type | | . JRMSP-F3101
Funeti DC power supply for s CPU modu e, @ sommunication module,
Jnetion . a loca: or remote YO vriver module anc four ASGI moduies.
Input Voltage Single-phase 85-121 VAC, 47.5-63 1z, 250 VA
 Transient

~Input Voltage (=10 G T ke

I-nl.*ush Lurrent | 80 A (peak) or less

Leakage Surrent N - 0.2 mMA o less

Fuss R Glass tube fuse (10 4)

Indicating Lamp 1 ﬁDWEFﬁ‘: Lights wh;n nowerl supply 15 propear. - -
Mounting L_Dcé.::iﬁn an mquming hase B1030 or B1051 o
Dimensiujng_ir;-ﬁ'\rn " : -QE P 300 tH: H'ESEIEJ“

Approx Weight 5Kg




(2) Auxiliary Power Supply Module 1

“ POWER® e el

Note: Each designated pair of lerminals are
N ComMmMmen.

| /’_O o6y 1 D[ ME PUT YOLTAGE
5 AC —121
FUSE {5 A) gt - £ ®_
s CE—®[®]  cROUNDING
S = ®|® | NoTuseD
e e ® } OFF AT UB4 STOP
N VAG. 1
< B ] 3| &
POWER TP POWER
TERMINALS - iR TERMINALS
:*-_-.:-'.;-;-.',r_::

Fig. 2.3 Auxiliary Power Supply Module 1

Table 2.4 Auxiliary Power Supply Module 1 Specifications

Hems | | Specifications
Type JEMSP-PRO5S4
E;,Umim [::::_p‘awé?sﬁﬁply far local 170 recever. /0 buffer module and
O naclulas.
Input Volage Sirgla-phase 85-121 VAT, 47.5-63 Hz, 90 VA
Transient il )

Input Yollage 0-140 VAC (10 ms!

Inrush Current " 30 A (peak) o less

Leakege Current D.E:‘- A or less a

Fuse Glass tube lusa th Al

!nr;E:ﬁting Lamp POWER: Lights when p'..:;.‘u_‘.fﬂf E-Ll[J[_'I-H;" |_::. raper.

STOP: ON at &4 runrming, Of + al U84 stop

Mountlng Location O moueting bases 51033 and B1028

Dimensions in mm 45 021 X 950 (H) X 160 (O

Approx Weight 1.1 3




{3) Auxiliary Power Supply Module 2

"POWER"
INDICATOR

FIUSE (5 A)

POWER
TERMINALG

100 v X @, ] INPUT VOLTAGE
AL ® | X f(85—121 VAC)
(R 1 ®|®|  crounbiNe
i EYAREY NOT USED
ST ®| @] | oFF AT uss sTOP
T [ ®[e| | (oevac 14 CONTACT)
POWER
TERMINALS

Mote: Each designated pair of terminals arc -
in comman. | |

Fig. 2.4 Auxiliary Power Supply Module 2 |

Table 2.5 Auxiliary_ Power Supply- Mcdule 2 Specifications

erms

Specifications

Type

JRMSP-PERS]

Function

DC power supply for remoie [0 receiver and 140 modules.

Input Valtage

" Transient
Input Voitage

BE-121 VAL, A7.5-63 Hz, 170 VA

J-140VAGC (1D ims)

inrush Current

Leakage Current

50 A (peak} or less

.tl“l..E mA, Or less

Fusa

| -_lndt-:ating lLamp

POWER: . Lights when powsr supply 1S proper.

Monitaring Cantact -

STOP: ON at U84 runn'i_ng-. QOFF al LiS4 stop
(100 VAC, 1 A contact)

Mounting Location

On mountirg base B1034

Dimensions in mm

80 W) X 250 (H) % 160 (D)

- Approx Weight

2.8 kg




2.4

COMMUNICATION MODULE (CONM)

INDICATOR MEMORY PROTECT
SWITCH
RAP—~~_. }:
PORT 1= __
YIS RN
BORT 2—

Fig. 2.5 Communication Module

Table 2.6 Communication Module Specificatiﬂns

ltems Specifications

Type JAMIG-0581 1)

« For P190 CRT programmirg panel and MEMOBUS
(2 porle per module)

Function : = Discrete 1O stalus indication, diseble operatior.

reqgister contents indicahon, sat, @nd alarnation

(with regisler access panel)

No. of Ports £ ports per moaculs

Communication

Specification ElA RS-232C

Baud Rale 10200/0600/ 48007240071 2050/600/300/150
Communisation | Dats Bits 7 or 8 bits | B
Port Parity Even, odd ar nan

Stop Bits | or 2 bits

Protocal MEMOBUS ;:- Etm:c-l

~ransmission Check | CRC-16 or LRC (chegksum)

Connactor O-SUB 2 pin ;
Mounting Location i On mounting bases B1030 or B1031 N _
Dimensions in mm o E9.5 A = 300 H X 23210

Anprox Weight | 1.4 kg




2.5 LOCAL 170 DRIVER MODULE (L1/QD)
Table 2.7 Local [/0O Driver Module Specifications
READY" _ Ttams SpECifiﬂﬂﬂﬂﬁS
INDICATOR ' '
T -C8120
*1/F ACTIVE" I YRe JRLHIEHEE
INDICATOR + Use for iocal 170
"CHY COMM ERR” _ + For connesting to two loca! 1/0 recewver mod-
INDICATOR Function uies and communicaling 1/0 signals by a
“CHI COMM ERR” command from CPU module,
INDICATOR + 2ocal 10 receiver mocdules per module
+« READY: Lights when lacal I:‘D drivor de
Lle 15 proper.
» I/F ACTIVE: Lights when transmission frc:m
CHAMNNEL 1 CPLU module s proper. |
Indicating « CH1 COMM ERRE:  Lights when communi-
Lamp cation wiin channel 1 focal /0 receiver is
rot proper.
« CHZ2 COMM ERR:" Lights when cammuni-
- . F i 1 .
SRR & cation witn channel 2 local 170 receiver i3

not prape-.

Fig. 2.8 Local I/0 Driver Module __Mounting Location

On mounting base E‘IEED or B103°

" Dimensions in mm.

34.5 (W< 300 (H) X 232 (D]

Approx Weight

1.2 kg

2.6 ELECTRICAL REMOTE 1/Q DRIVER MODULE (RI/OD)

Table 2.8 Electrical Remote 170 Driver

Moduie Specifications

Specifications

UAMSG-CE130

ltems
Type

INDICATOR I it Function
«REMOTE | ®itog. p»—-w-" : INDICATOR

* RXD i iR, o o READY

't TXD I - f.;-;;','j-."‘ |+ I/F ACTIVE

s REMOTE | .3 + CH 1 EAR

ERR ‘g | oH2eRR

% TS CHAN-
' st NELT | goa

REMOTE 10 Wl opan- | YO
COMMUNICA- s NEL 2 |
O E T e e Indicating
{FOR 3 Mt sy |
ITO1I0 5 i Lamp

th 2.7 Electrical Remote 170
Driver Module

Mounting Locatian

For driving boih of lacal [/Q and remote [/0

« Local I/0D°  Cammunicates with up to 2 local
170 recewver medules, by references trom
ZPU module,

e Remote /0 Communicales with up 1o 8 re-
mote /O raceiver mogdules, t}y relerences
from CPU module.

. FEEMCJTE' Lights when remote 10 channel
s ready to use.

« READY . Lights when remote /0 driver mad-
gule is proper. ] :

» |/F ACTIVE: Lighis when transmissicn. from
CPi module is proper.

« RXD: Lights when data from remote 1O re-
ceiver module is recaived.

« TXD: Lights when data is sent to remote I/Q
receiver madiute.

- REMOTE ERR: Lights when communicalion
with remgte /0 receiver module is not prop-

er.

« CH1 ERR: Lights when cammunication with
channel 1 local /0 receiver module is notl
Proper. : '

» CHZ ERR:  Lights when communication with

channel 2 logal I/0 receiver maduie is not
proper,

On mounting base B1030 or B1031 -

Dimensions in mm

S35 W) x 300 tHY X 232 1D

2.2 kg

Approx Weight

10



2.7 OPTICAL REMOTE 1/0 DRIVER MODULE (R1/0D)

“REMOTE" INDICATOR
“RXD” INDICATOR

“TXD" INDICATOR
“REMOTE ERAOR"

"READY" INDICATOR

*IE ACTIVE
] IMNOICATOR

!

“GH1 ERR” INDICATOR

INDICATOR
“CH2 ERR” INDICATOR
GHANMEL 1,
] Al O

CHANNEL 21 “UC

REMOTE 140

COMMUNICATION Rl |1 R

PORT W__x

' FOR CHANNELS®

*'-. 37010 )

Fig. 2.8 Optical Remote 1/C Driver Module

Table 2.9 Optical Remote 1/OQ Driver Module Specifications

Items

Specificatians

Type

Function

JAMSC-CH140

For driving bath of local 17O and remola /0

« Local I10:
Communicates with up to 2 local I¥Q receiver modules, oy relerences
from CFU module.

+ Bemote 17O
Communicates with up to 8 remote 170 receiver modules, by reterences

ircm CPLU module.

Indicating
Lamp

» REMOTE: Lighis when remote 11T channel is ready 1o use,

» READY: Lights when remote /O driver modulc is proper.

= I/F: ACTIVL: Lignls when transm.ssion from CPU module s propar.

= B¥D: Lights when data from remote /O receiver module i§ received.

« TXD: Lights when data is sent 1o remote /O receiver madule.

* TEMCTE ERR: Lights whoenrn communicarion With remole 170 receiver

maduig 15 not proper, _

» CH 1 ERR: Lights when communication with channet 1 local t/0
receiver module 1s not proper.

» CH 2 ERA: Lights when communigaticn with channel 2 lacal 170

receiver moduie is nol proper.

Mounting

On mounting base B1031 or B103C

L ocatian

Dimansions in mm

Approx Weight

ED S5IW) ® F00IH) = 232(D)

1 .4kg

11



2 § LOCAL 170 RECEIVER MODULE {(LI/OR)

CBUS" INDHCATOR e

- Table 2.10 Lacal I/0 Receiver Maodule Specifications

"RUN" INDICATOR [tems

- Specifications

Type

JAMSG-58125

Funchon

« Intaerface hetweer lacal or remoie 10
driver and [/O madules.
= A2 /0 modules max

Indicating Lamp

584-345

« BJ3: Lignis when ransmission rom ‘ocal
140 criver module 1s orope-.

= BUN:  Lights when communicaticn with
YO mocule is propar,

Maounting Localion

On mounting base 81033

Dimensicns in.mm

Fig. 2.9 Local I/0 Receiver Module Approx wEigHt

A4 8 0W X 2EQ R x 160 (D

C.7ky

2.9 ELECTRICAL REMOTE I/0 RECEIVER MODULE {Ri/OR}

Table 2. 11 -Electrical Remote /O Receiver

Madule Specifications

ltems Specificatians
Type JAMBC-GBH__S _ L
o « Interface betwean romote YO driver and 1/ G
. Function rmodules. . -
' « 41 [JO modules max
INDICATOR , e ; :
.« READY - READY: Lights when remote 1/CQ) receiver
{ « RXE) 15 Broper.
« TED « RXD: Lighls when data from remaote /0
driver module is received. |
COMM ERR Indicating « THD: Lights when data is senl to remcie
] II' -
{ « I/F ERA Lamp /O driver module,

ADDRESS
SETTING
SWITCH

RESET- |

+ COMM ERR:  Laghts when communication
with remote [/0 driver module is not prapg-

ar. |
« |/F ERR: Lights when communication with
/0 madules is not proper, '

PURHBLITTON
SWITCH

REWMOTE {/Q
COMMUNICAT N
POKT :

Address Setting
Switch

Fig. 2.10 Electrical Remote 1/0
" Receivar Module

Reset-push I:luttﬁn'
Switeh

WMounting Lacation

Used to set station No. of remote 1/Q receiver
module: ' '

Station Mo, Setting

| l}ﬁ_{}hannel bo.
a

o ==l O e Iy —
(0~ O3 £N

| 10
Ineffestiva aetting. 0,9 A B.C. D EF

Hard ware resel switch of remote /O receiver
module. -

On mounting base B1034

Dimensions in mm

65 (W) % 250 (H) X 160 (D)

Approx Weight

0.5 kg

12



2.10 OPTICAL REMOTE |/0 RECEIVER MODULE (RI/OR)

1

i "READY" INDICATOR
g “1% ) “RXD (NDICATOR
5 “TXD” INDICATOR
“COMM ERR” INDICATOR
“I/F ERR" INDICATOR

ADDRESS SETTING SWITOH

CEMOTE 1 T RESET-FUSHEUTTON
COMMUNICATION : SWITCH
FORT

Fig. 2. 11 Optical Remote YO Receiver Module

Table 2.12 Optical Remote 1/Q Receaiver Module Specifications

Hems Specifications

Type JAMSC-CA145

« Interface betwean remaole 140 dhver and 173 modules

Functlon
: « 41 10 moadulas max

» READY, Lights when remote 170 recriver is proper,

= RXD: Lights wnen data from remale 170 driver moduie 15 recerved.

Indicating « TXD: Lights when data is sent 10 remote 1/0 driver madule.

Lamp « COMM ERR: Lights when communication with remote 170 driver
module s not proper.

= I/F ERR: Lights wher: communicalion with [/Q modules is nol proper.

Used 1o set slation No. ol remote IY0 receiver maodule

Statian Na. éét‘ring 1/C Channel No

1 3

2 4

3 5
Address Setling
Switch ' < .

5 7

5 8

7 O

3 10

ineffeclive setling: G. 9 A, E!._El'.- L, E, F ”

Resel-pushbutlon

Switch Hardware reset swilch of remote |/ 0 receiver module

Maounling Locatoin | On mounting base 81034

Dimensionsg in mm | ESIW? x 250tH) = 16000}

Approx Weight C.8kg
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5 11 10 BUFFER MODULE

"ACTIVE™

INDI

CATOR

Fig. 2.12 1/0Q Buffer Module

Table 2.13 1/C Buffer Module Specifications

ltems Specificatians
Type JAMSC B1011
| . « ;0 bus buffer -
Functicn « When rack 3 arsandraek 4 is required duc

to numbess of L'C modules,

Indicating L am oo

ACTIVE: Lights {or ilickers) when /O signal
lransmission i proper. '

Mounting Location

On mounding base B1028

Dimensions in mm

Approx Weight

345 (W« 2001 » te0 i)
07 <]

2.12 ASCII MODULE

Fig. 2.13 ASCIl Module



Tahia 2. 14 ASCIl Module Specifications

Hems

Specifications

Type

JAMSC-CB160

Applicable PC

Menmézt}n-SG 184

Mumber of Modules

4 Madules max connected

Memary Capacity

Memory Back-up

18 k words (32 k bytes) per module,

« One lithium battery

« Battery life: 5 years at 25°C

« Memory contents holding time:
1 year at 25°C

Message

= 512 messages max per moduls
» 256 words (512 bylcs) max per meassage

Number ﬁ_I:Auailable Registers

512 registers max per message

Number of I;'::uris

Z ports per moduja

Transmission Mode

EIJ"—;x E%S-EBEG, hali-duptex 2synchronous

; Baud Rate

150/300/600/ 120072400/ 4800 /9600713200 bauds

ASCIH

Parts Dala

5tc 8 hits

Parity Check

Stop Bits

Connector

READY (Operating)

Even parity, odd parity, no ganty

1 ar £ bits

Mini 9-pin D subconneckor

Lights wnen ASCII module operating normacly.

I/F ACTIVE (Active)

Lights during communication with CPU or communication module.,

| RXD |IReceiving)

Lights during _rec-éiwing data via O0D or EVEN port.

indicating | TXD (Transmitting)

Lamp
COMM ERR
(Communication Error)

Lights during transmiftting data via QDD or EVEN port.

Lights when arror detected in data communicalion at ORD o-

EVEN peri.

8ATT ERR
(Battery Errar}

Lights when mamory back-up battery output voltage reduced

[only when AC power supplied).

Diagnhostic Function

= ROM checking

« RAM checking

« Checksum of memory

- Watchdog timer cnecking
= Battcry voltage checking

Mnuntiﬁg Location

Cn mounting base B1031 (81030%)

EBimensions in mm

<45 tW) = 300 (H) % ESE{DJ

Approx Weight

1.kg

*Only ane ASCH module can be maunted an this base when the iocal 1/0 driver iz used.
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2.13 /0 MODULES

Input Module Qutput Module Register Input
Module

Register Output - - Analog Output
Module ~ Module | Module

FERCS Vo HYe ol [ESLE Lot L) : e
R AR d H
"‘:I".'-'A:ti-l'F Vep e i Iy =
g e ph sl e Nl 4 T
i A ! M I

-1 :'H.I-'\-!'I.-r:

T goa- 0

[ ol |
ol

G8L-3

Preset Counler Reversible Positinning
Module Countar Module Module

. Fig. 2.14- 1/0 Modules



Table 2.15

I/O Module Specification

=

T Ilems Tvype Vol Current Input External Maximum | Noa.of Module
Mnduleﬁh“"-x‘__q__ JAMEBC- clage urre Impedance Power Supply Rasponze Time | [/Q's  Span
AC 0V B1031eE 80 1o IJUV 13mA 7.5 ki} - - ~ 16 1
00| B1055  [160V to 260V &.5mA ankn — 16 [
5- 4 - EV 4 5mA | B
Joy{ B1OS3 [ 47510132V | 50 i Ema Tk CI-FIF{]—- on | 16 1
A . e B
48V B2057 358 1¢ 58V 1mA (43WV) A8k - ON — OFF | 16 1
G | 24V B1OGOG 1910 EEW P mA (24V) 2akl — 20 me __'_1E |
24y | B2 {81 20410 264V RmA (24V) A8kO — _Ei 1.
24v]| B1063 [ 20410264V | 10MA24V) | 24k0 — KR
Inpuf 24V 1 Bi055 19 1c 29V ErrjA {24} A kLY - 32 1
: External power: "
HRegisler | B10/1 — - 12 Wil 23V at 200 mA 54 me & 1
o : « Resaluliorn: o
B1073-1 Oto | 20OV — 2MO 1 p2a 10 bits — 4 1
' - ——— ¢« Fxternal power:
\ L _ - 415V 120 mA. _ 1
Al B10r3-2 | +1 to 446 Z M2 157 A0mA. 4
S = Resolaion T
| BICT5-1 | 0 to +10V - ZM0 1440986 (12 bits! - 4 :
S : . i« External power: - -
. _ {15V 120mA, _ *
B1OV3-2 | +1 1o +5V & MUY LBy 40mA. 4 i
i ) _ , | ¢ | €A perautpt _ Min. [Dad current: _ . ,
ac i 100V B10RO &0 to 130N EA per 8 Dutpuls 10m& (rmg). 10 ms ! -‘I B
. 1A per autput . N, laad current:
20V | B1054 |60 10 260V 5A per 5 outouts el 10 s 16 ) 1
Sv' 01A per O F
&- - Gulpu!l _ current: 5 ’
oy | B1052 _f"?‘:' 1013.2V | y5y: 0.3A per less than = mA. 173 e
culpul -
; - 24 per auatpul _ OFF current:
e | Bl SRR AN per outpl less than 1mA. 1 ms L e 1
' ZA per autpal OFF current
Y —
DT =3 Sk 19 m_ 23V 5A per B cultputs less than 1 mA. 1_”_15 15 | 1
- o 0148 per autput CFE currenl: S 4 i
. 2| SO 20.4 10 264V 0.4A per 8 outpwrs lzss than 1mA ms ] 5_" L
1034 per gutpul [IFF currenl 1 i
eav | Bilee LS T B el 0.6A per 4 outduss lags than 1mA ms 32 |
- QFF current: !
- Qulput 24V | B1D64 19 1o 29V C.3A less than 0.2 mA, 1 ms 3¢ 1
; ; fwaithiout fuse),
o « 220WAGC. OB A (FF- 0.1 IV T ) '
B1090R | » 110VAG, 1.2A (HF: .2 — M'T*"“H‘{‘* rE{ld?éa’lUDE e I [ 1
ACT DO v 2&WDC, 1A (TM ™ 4C ms! colvalage: 7 my max
51094 .« 220VAS, 1A (PF; 0.4 _ Fower read relay E;H = O g ’
| » 110VDC, OBA (TM T 100ms) - colvoitage: 24vnc G MEMax
| i - — Extorng ppower 4 1
Register | BiC070 SO mA oAV al 900 mA. G4 mE b
B10728-1| G410V 10mA — - 2 1
- - _ » Hesolution:
11024 {13 bis) -
B1C72B-2| Oto +5V 10 mA = |+ Extemal power: - Z t
=) ¢ : ~15W 100mMA, — — .
B*0728-3 Sto +5Y - 10mA — — 15w 40mA. — 2 1
 Analeg [ pig72B-4[—10 1o+ 10V 10m A — o - | 2 1
B1074-1 | O to + 10V C1CmA, - » Rasolutior: — 2 1
, 45} I o
810742 | Cto +5V 10mA - LOEALENS U & L - 2 1
| - - = Exiermal power; |
5113??‘_3 —5 ooV 10mA - +15Y 100mA, — ) E - 1
E1074-4 | —10to +10V . 10mA, - —1aV abmA. 2 1
Reversibla _ _ _ Max count speed: _ 1 |
-~ Counter e . A0 kpps. :
clian T 7| Extarnal power. N
Control ELEUE:IIEr B1082C ~ - = 12V at 100mA. - LT
Posiioning | B1083C - - E
PID E1080 — - 1 1
] o Power supply for _
Power Supply B*089 — 113 madule. 1 1

*Requires power supply for-exciting the coil of relay built-in.
tTime constant



2. 14 MOUNTING BASE

(1) ‘Mounting Base B1030

CPU MODULE CONNECTOR = f*

MAIN POWER SUPELY
MODULE CONNECTOR

4 CONNECTORS FOR - S

COMMUNICATION, P L AR i’
LOCAL/REMQTE 1/Q NN
DRIVER AND ASCI S el T

MODULES PRI Y

Nate: Four connectors are available for communication, locals
remote 1/0 driver ar ASCIH modules, any one of which can be used.
Cine ASCI module can be _mnunted when local /0 driver is mounted.

Fig. 2.15 Mounting Base B1030

Table 2. 16 Mounting Base 81030 Specifications

ltems Specifications

Type JEMSI-B10D30

For mounting main power supply module, CPU module, communica-
tion module, local or remote I/0 driver module and one ASCI

Application module. Whera ramote /0 criver module is maounted, ASCil mod-
ule 1s nat used.

Dimensions in mm 340 (W) x 300 {H) % 28 (D

Approx Weight | T 20Ky

{2) Mounting-Base B1031-

CPU MODULE CONNECTOR

MAIN POWER SUPPLY
MODULE CONNECTOR

B CONNECTORS FOR
COMMUNICATION, -
LOCAL/REMOTE /O
DRIVER AMD

ASCIl MODULES

Note- Eight connectors are available for communicalion, local or
rernote 10 driver modules, any one of which can be used,

Gl G3a-28d

.- Fig. 2.16 Mounting Base B1031

Tahle 2. 17 Mounting Base B1031 Specifications

lterms : , Specifications

Type - JAMSI-81021

For mounting main power supply moduie CPU maduile, commurication
module local or remote O driver module and up to 4 ASCH modules.

Application

Dimensions in mm ABD WO = 300 (M) x 2B (DY

Approx Weight 2.8 kg




(3) Mounting Base B1

AUXILIARY POWER
SUPPLY MQDULE 1

033

CONNECTOR

CABLE INLET
CONMNECTOR FGR
LOCAL 1/0

DRIVER MGOULE

|/ CABLE OUTLET
CONNECTOR FOR
I/ SECTION RACK 2

Q70 MODULE
CONNECTORS

CONMNECTOR

LOUCAL 1710 J‘ _-“_EL_ zoiE L DR A _ NPT TN F;v., 584 705
RECEIVER
MODULE . 1
CONNEDTOR Fig. 217 Mounting Base B1{133
Table 2.18 Mounting Base B1033 Specitications
ltermns Specifications
Type JEMSI-G1033
Annlication Far mounting auxilia®y power supoaly module 1, local 1£02 recemer
REhcal rodule and up 1o S 170 modutes as 10 section rack 1,
Dimensions in mm | 4B ON X 26001 x 28 (D)
Approx Weighi 2.5 ke
(4) Mounting Base B1034
AUXILIARY POWER i & 17O MODULE
SUPPLY MCOULE 2 CONNECTORS

IY0 CABLE QUTLET
CONNECTOR FOR

1/ SECTION RACK 2

REMOTE 170 RECEIVER |
MOOULE CONNECTOR

Fig. 2. 18 Mounting Base B1034

Table 2.19 Mounting Base B1034 Specifications

Itlems

Specifications

Type

JEMEI-B1034

Application

For mounting aJaxiliary power supply modute 2, remate /0 receiver
moadule and up ta 8 V0 modules as I/ section rock 1.

Dimensions in mm

A80 (W) » 250 (H) > 28 (D}

Approx Weight

2.5 kg
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(5} Mounting Base B1028

AUXILIARY FOWER
SUPPLY MOBULE 1

COMMECTOR .

170 CABLE INLET
CONNECTOR FOR
17G SECTION BACK 2

a 1/0 MODULE
CONNECTORS

1/0 CABLE QUTLET

CONNECTOR FOH
I/0 SECTION RACK 4

/G BUFFER MODULE

CONNECTOR
| Fig. 2. 19 .Mnunting Base B102Z8
Table 2. 2!:;.* Mdu'nting-Base B10Z28 Specifications
{tems _ Specifications -
Type JRMSI-B1023
-;&ppli;'ntinn !:'GF mounting ausiliary pm-..':n.rr ‘sup{plir-_mmtlul‘e 1, If_[_:l_b.uffer m{jdgle
and up to 8 /0 modules as 110 section rac< 3

Dimensions in mm ABC WY X 2RO H) x 28O -
Approx Weight '_ _“E-EJ kg | B

{8} Mounting Base B1027

|/ CABLE INLET
COMNECTOR FOR
10 SECTION RACK 1 OR 3

12 1/0 MODULE
CONNECTORS

1/Q CABLE QUTLET
CONNECTOR FOR

i/Q SECTION RACK 3
{MOT USED FOR

1/Q SECTION RACK 4)

Fig. 2. 20 Mounting Base B1027

Table 2. 21 . Mouanting Base 81027 Specifications

ltems | ' Specifications
Type | JRMSI-B1027
CApplicatlon | For mountng up 1o 17 110 madutes as /O section racks 2 ard 4
Dimensions in mm . | 480 (W) X 250 H) X 281D
Approx Waight 25 kg _




2.15 P190 CAT PROGRAMMING PANEL

For details of the Pl"}'{] handling, refer to DESCRIPTIVE INFORMATION

"Memocn-5C

U84 P190 CRT Programming Panel User's Manual" (SIE-C815-10,2),

ta) Front

Fig. 2. 21

{b}

Hear

P190 CRT Programming Panel

Table 2. 22 P190 Programming Panel Specifications

llems specifications
Type NSCT-PISO
B « Pragramming, zdding. alterirg ang deleling of logic and dala
« Lagic entering, log ¢ disp.ay
E i . + Load, dumg and verity lunclions by mini-cartridoe tape
UnEhons « Dofinit:o~ of system configuratior '
« 1700 akocation '
» Varicus momitorings
CRT Bt (PZE 6mm _
Kovhoard - CBT lakel <eys, luncl.on keyboars, numenc keyboard, ASCI key-
gyboar board, curzar contral keys
Tape Loader Use ol mimi carlridge tape Hype DS 100 A)
Attachments o Mr.:mil::r'wnr:-: " Black and while, raster scan CHRT

Viden

ElA RS-170
10 MHz
16,041 |z
RN

« Signal chasactorstics!
« Y deo resaonse

« Horizonta, frequency
+ Verlical fregquercy:

i

Communicatiaon Port’

Two EIA RS-232C ports

Canncetiaon af P190 to Communication Moduwe

Tyoe W1G15-1 (length: 2.5 m) or W1015-2 (length: 1.5m} cable

Standard
Specifications

Fower

10C VAC £15 V. single chase. al S0/60 Hz (47.5-63 Hz)

Consumad Power

150 VA

Ambient Temperature

—5'C 1o -} 45°C

Storage Temperature

F—20°C to +60°C

Humidity

20 % 1o B0 % relative [I;ﬁﬂ-CDﬂdEﬂSiﬁg}

Atmosphere

[Fres fror explosive. inflarmmabie, and corrosive gases.

Grounding

Approx Weight |

Caassis grounding line i3 conrecied to main‘rame grounding line
vig connecting caole of communication moauls.

*:EIL-:Q

*A control program in a data cartridge tape must be loaded Note: The P190 is also available far Memocon-S€ R34, R84H,

i the P150,

*A ladder diagram can be printed out lhrough a printer

connacted to the P1380,

534, 6§84, 654H and 454. ElA& adapior type DISCT-J470 is
required for the 684, 484 and R&84H {without MEMOBUS).
‘The R84 requires EIA adapter lype DISCT-J470 and cable
adanter type JZMSZ-WT10. When the power supply module
type JRMSP-P7011 Is used, this cable adapter 15 not required.
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Data Cartridge Tape

Before ilaiﬂg the P190 programming panel, a control program in a data cartridge
tape must be loaded in the P190. There are the foliowing data cartridge tapes.
Select a sultable one according to the purpose.

{1) U84 Programmer Tape [TU84-S001]

Use this to make a program with the P190 or to perform 1/0 allocation,

(2) U84 Utitity Tape [TU84-5002]

Use this to print outl a ladder diagram through a printer connected to the P19C.
[3) U84 ASC [ Program Tape [TUB4-5003]

This tape is used for storing ASCII message (to specify data 1/O format) into
ASCII module by P190, or for displaying or altering ASCII messages.

(4} U184 Tape Loader Tape [TUB4-5004]

Use this to ler the Pl1%0 function zs a lape loader which includes the folloewing
functions.

+ Load: Toa load a ladder circuit, ete. in a tape to the CPU module

* Dump: Teo dump a ladder circuit, ete. in the memory of the CPL module

- Verify: To verity the contenis of a tape with those of the CPU fnadule-memnr}r.
(5) Blank Tape [T 190-000]

Use a blank tape to record the ladder programs stored in the CPU module memory.
The contents of the registers and I/0 allocation are recorded together.

2. 16 P150 PROGRAMMING PANEL

o i
=g > . .
'E'DL:"EE'J T T
Ll -
2

PRI

e, .Wﬁg{ :I . " o

-~ {a) Front (b} Rear

Fig. 2.22 P150 Programming Panel



Table 2.23 P150 Programming Panel Specifications

ltems - Specifications
Type DISCT-P150-10, DISCT-P150-11

» Programming, adding, altering and delating of logic and data
+ Logic enlering, lagic display

+ Load, dump ang verify functions
« Definition of system configuration
« |/ allocation _

« Various manitorngs, lite control

Functions*

Graphic Display " Plasma display: B40 dots % 400 dols
Label keys, function keyboard, numeric keyboard, ASCI keyboard,
CUrsgr control keys -
Attachments Floeppy Disk Drive Two 3.5-inch llappy iﬂ_i?k drive

» Manitor type: Black and white, raster scan CRT
{Type PC 8841 made by NEC Corp. is available)

« One parallel port (in compliance with Centronics specification)
» Twao EIA RS-232C paris

Caonneactiaon of P150 to Communication Type W1006-1 cable (length: S m) or W1006-2 cable

Keyboard

Communication Port”

_ Module (length: 15 m}

Power 85 to 132 VAGC/ 195 to 265 VAC, single phase, changaover at 50/

| S0 Hz (475 to 63 Hz) 3

Consumed Power "*IE_D VA L

Ambient Tempe_ar_ﬁiura + 5°C o +40°G o _
Standard Storage Tempe;'a&-ﬁre — 20°C to +60°C B ] -
Specifications | Humidity 20 % to 80 % relative {(non-condensing)

_Atmasphere Free from exuplmstve. inflammable, corrosiﬁé'asas, and dust,
Grounding Chassis grounding line is connected 10 mainframe grounding line
via connecting cable af communication module.
Apprax Weight 9 kg | '

* A control program in a 3.5-inch lloppy disk must be loaded in the P130.
1A ladder diagram can be printed out through a priniar connected to the P150.

3.5-Inch Floppy Disk

Beforc using the F150 programming panel, a control program in a 3.5-inch floppy
disk musi be loaded in the P150. Select one of the fellowing 3.5-inch floppy disks
suitable for the intended use, S

(1) UB4 Programmer FD (FU84-001)

This is used to make a program and control laad, dump, verify and file functions

with P160, and also used tc perform I/0 allocation,

(2) UR4 Ladder Lister FD (FU84-002}
This is used to print out a ladder diagram through a printer connected to the P150.

(3} U84 ASCH Programmer FD (FUB4-0(3)

This flappyv disk is used io store ASCII messages (to specify data I[/O format) into
ASCII module by P150, or for display or alter, ASCII messages,

(4% U84 ASCII Message Lister FD {(FUB4-0C4)

This is used to print out an ASCII message through a printer connected to the
P150.

(5) U84 Off-line Programmer FD {FU84-005)

This is used to make, alter or edit a U84 program, or for 1/0 allocation. Any
messapge for coil or input relay can be displayed,

(8] Blank FO (F150-000)

A blank floppy disk is used to record the ladder circuits stored in the CPU module
memory by using a programmer [loppy disk. The contentls of the registers and I/0O
allocation are recorded together.
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SECTION 3
IMPORTANT MACHINE CONCEPTS

3.1 NETWORKS.

“I'he US4 program is composed in units of network. The multi-node format aliows
for up to ien elements of the program in €ach horizantal rung of the laader diagram.
Up to seven of these rungs can be combined into a network of relay contacts and

other programming clements (timers, counlers, cte.); each network can have up
to seven coils placed at the extreme right of the network,

The networks are stored in the memory of the CPU module in the order of the
network numbers. |

| COLUMN ——
LEFT POWER RAIL "2 345867891011
—_+++++++++-|-O———
\— + o+ + o+ + 4+ + + + 4
- | kv + 4+ + 4+ + ()
Fig. 3.1 Networks - I L O | e
b+ + o+ + + 4+ = ) '
I — + + + + + + + 4+ + 3+
—+++++++++40——'—
| MAXIOELEMENTS 106

| EXCEPT COM)

3.2 CONTROLLER REFERENCE NUMBERS

Throughout the programming of the U84 Controller, five-digit reference numbers
are utilized to build the user's lagic. These referenees arc divided into two broad
categories; discretes and registers. Discrete references are used for individual
items that can be either ON eor OFF, such as limit switches, pushbuttons, relay
contacis, motor starters, relay coils, s¢lencid walves, ctec. Register reierences
are used to store numerical valués such as counts, times, analog values, etc.; all
register references are four BCD digits leng { maximum value 9999). 5Since there
are four bits per BCD digit, registers can also be 16 bits of data.

Only four types of réferences are reguired to program the U84 Controller.
Any specific reference can be used as many times as required by the particular
application; there are no limitations on the number of times a reference is used.
References are defined as shown in Table 3.1.

Table 3.1 The Number of Reference

Reference Number Eiemeants
O = KK Coils and their contacts
A - S A Input Felays - - -
IXXAX InpLt Registers
T AXXXX |  kolding Registers:

(1} Coils

Other than the coils used in a relay circuit, coils can be used for any resulis of
processing such as timer, caounter, arithmetic operations, data move, matrix, etc,



Copils are divided into two types: normal ¢oil (de-energized after a power
failure} and latch coil (retentived after a power failure). They are divided into
two groups [rom another standpoint. One is the internal coil {(auxiliary relay)
which is used eonly in a ladder circuit but not as an external output. The
is the cutput ceil which drives an external device via an output module.

The coils are identified by specific coil numbers. The coil contlacts (having
lhe same relercnce numbers as the coils) may be used repeatedly in any network.

(2) Input Relays

An input relay is an ON/OFF signal {(discrete inpul signal) entered through an
input module. It may be considered as the contacts of a simulated Input coil
stared in the CPU module. The contacls of an input coil {(input relay) may be
used repeatedly in any network,

INPUT CPL MOQDULE
MODULE SIMULATED LADDER
LS INPUT COIL CIACWIT
| I— |
o O t— -'""“—”‘*( }+ + N
10007 10001
e«

(3) input Registers

An input register is memory (16 bits) for temporarily storing a numeric signal
sent from an external device such as a digital switch, card reader, A/D converter,
or computer. kach input register is identified by a reference number beginning

with 3. The reference number may be considered as a device coede given to the
associated external device,

DEVICE | DIGITAL INPUT

CODE SWITCH MODULE CPU MODULE
INPUT REGISTER
30001 r1f,2[3[4[_..- =1 1234 000

4586 acon:
INPUT MODULE L]

B1053C
INFUT MODULE

30003
accoz |45 (60— -~ P

An input register holds numeric data 3 (At oo,
(0-9999) of 1-4 digits in BCD form ar 16 2 (- ———

. HEel | 10IGIT —{C & % il B
bits in binary form. The format of BCD WITCH 3 e o e
or binary is defined by I/O allocation. 1 = -

NOTE | 10 HGITS+—{C i N
The contents of any input register is binary 51:;:';0 Wi ——-
in the memory. It is possiple to refer to the 19 o L@"ﬁ , INPUT
contents of any input register but impossibla ' il ot @hi REGISTER
to aiter them in the fadder circuit. . USED { {3
Fig. 3.2 shows an example aof con- ) ®—f[-|:'-——_—
nections of numeric input from digital 100 DIGITS—[C | @;___ L
switches. SWITCH g k‘“_@.")_ I
— & |-
B o ma — -
1000 DIGITS$—C 2 @@L _
SWITCH ~—
a N -
19-20VDC |3y
1 —)
Nole: Numeric inpat (BCD) must be : _ NOT 210
specified by 170 allecation. USED @

Fig. 3.2 An Example of Connectians
of Numeric nput
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(4) Holding Registers

The holding registers {of 16 bits each]
hold the presct values and current values
of the timer and counler, constanis and
results of arithmetic operations, trans-
ferred data, matrix data, or other
constants needed for processing. Each
hoiding register is identified by a
reference number beginning with 4.

A holding register holds numeric data
{0-9999) of 1-4 digite in BCD form or
16 bits in binary form,

NOTE

- The internally contents of all holding registers are
binary.

[t is possible to refer to the contients
of any holding register in a ladder circuit
and even alter them. The contents arc
retentived during power failure.

The contents of the holding register
can be output to the outside via an out-

put module if necessary. At this time, the

holding register may be called an output

register. The output cede is BCD or bmary

ae defined by I/O al]acatlnn.

(5) Range of Reference Numbers

B1C58 QUTPUT MODDULE

(S h=/pu S
e = {1 a UNIT
- 43‘3 BIGIT
—_—— 53 a
kit e 2 TENS
! 4EE_'DIGITE
OUTPUT ----'"_'@ 8
REGISTER s
LY . |
(419
o 15-28 VDC
———=d B 1
——— 4y 2 ) HUNDREDS
— D) 4 ,‘3 DIGITS
19e 4T
@]
—— -6 2™ 1 1 rHousanDs
SN I P, ' 1 bd [ YDIGITS
L_______@;. 8
(R 1)
'a —
B11 - - —
19-29 VDC
Mote:

1. Numeseric nutpui (BCOY must be specified by 1/0

allocatian.

2. The digita! display is assumed to be of 29V inter-

Fig. 3.

The CPU module of the U84 comes in two types.

memory of 16k words and another 24k words.
the same regardless of the type of CPU m::u::lulc

of reference n umbers

face. negative logic, and BCD code.

3 Sample Connaection of Numeric Dutput'

. Une 1incorporates a program

The range of reference numbers 1s
Table 3.2 gives the classification

Table 3.2 Range of Reference Numbers

Reference Numbhber Elemenis

Remarks

o0001-02048 Culput Cail and ils cortact

02049 - Battery' monilaring cantact

N2050-04096 internal col and its contact

Availlable as internal coil

DN when baltew: woltage s proper.

10001-12048 Input relay

-300017-30256 Input registar

40001-40256 Culpul- register

Available as holding register -

40257-49007 ‘Holding reglsler

45958

Sturmg of cunstant sweep sel value

.Sturlng DT aclual scan lime

48985

Available as holding register when
not used for constani sweep.




3.3 US4 INTERNAL PROCESS

C PDWFEH QN )
l

Various Diagnoses

NG QK

YES

Total tnitializing

._4

+ Haead-in from inpul moduie,

+ Agad-out an output coit and
an output register io
cutput module.

!

Seiting of walchdag'

flimer.

Solving of natwork.

MO

YES

Operation of programming
panal, eic ' :

Total éhe-:l-:ing of memaory

YES

QK 7?

MO

' Scan Stop
» "RUN" OFF
» Qutput OFF

Fig. 3.4 shows the U84 internal processing flow chart.

Meaning of Symbaels:

Terminal

R

Process

<> . Digision

Total checking ol
meamory, etc.

All coils are OFF when

power is stored.
Except or disabied
cail and latched coil.

!'-—""‘ "RUN™ LED lighis.

In order of nelwork number

» Write in memory.
« Head ouwt from memory.

Executed even if a memaory
pralecl swilch is set to either
ON or OFF.

Fig. 3.4 U84 Interna! Processing Flow Chart
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{1) Power-up Séquance

When power is turned on, the system checks the contents of the ﬁ_iemory and, if
normal, initializes all input relays and coils, etc,

Table 3.3 shows the initialized statuses of input relays and coils.

Table 3.3 |Initialized Statuses of tnput Relays and Cons

- Elements - Initialized Status
Cotls OFF except for latch coils and disabled coils
Input Relays, Inpul Registers Lalest status except for disabling input refays

Latch Goils, Disabling

: - - Status [ izlely before power lailure
Inputs, Disabling Coils “EIU_ immediately b power lailu

Holding Regisiers étalua held immechalely bhefore power fa'iture -
Mote: Refar to 3 6 DISABLE FUNCTION.

The pﬂwér—up sequence takes approximalely 5 to 10 seconds.

(2) Scanning Cycle

The U84 Controller processes its logic data by solving networks in order of net-
work number, beginning at netwerk 1 and continuing until the last network
programmed into the controller. ' | |

NQTE
Controller scans only memory actually programmed with logic.

- A network is defined as a group of connecled programmed elements; these
elements can be relay contacts or numerical refcrences. After all logics are solved,
the inputs and outputs are all serviced logether in one group. This completes
one scan. As soon as one scan is completed, the next scan begins again with
network 1.

(3) Watchdog Timer

A watchdog timer is set at the beginning of every scanning cycle. The timer
remains ON for approximately 200 ms after il has been set. If the timer has
not been set within a certain time interval, the system stops scanning, determin-
ing that there is something wrong with the scanning. At this time, the RUN LED
on the CPU module comes OFF and all outputs become OFF. This is one of the
self-diagnostic functions. '

(4) Network Number

The ladder circuil is stored in the program memory in units af the network. The
number of elements in a network must be in a range of 7 lines X 10 columns + |
column {coil). The designer should designate the boundary of the network. The
networks are numbered scrially (1, 2, 3, and so on). As the designer designates
the boundaries of the networks, the system assigns network numbers to them
automatically. There are no limitations adding or deleting elements in a network,
adding or deleting networks, or inserting a new network bhetween adjacent net-
works, When some networks are added or deleted, the system controls the network
numbers automatically.

MOTE
Network numpers may increase until the program memory becomes full,



 NETWORK 100, {

LACDER CIRCLIT
NETWORK 101 {
Fig. 3.5 Neltworks and
Their Deiimitations LADDER CIRCUWIT
NETWORK 102! {
Mote: The designer designates the boundaries of each
HSRBISH RS network [shawn with <}). K is aclually performed by

. ( pressing the STAART MEXT key on the programming
! panel.

{5) Checksum

A serious errar might occur if some contents of the memory, such as a ladder cir-
cuit or major system conslants have been changed during operation and the changes
cannet be detected., To prevent such problems, the system is provided with a
self-diagnostic function called "Checksum” The total sum of the contents of the
memory which should not be changed has been set, In every scanning cycle, the
sum is calculated and compared with the previcously setsum. If a discrepancy occurs,
the U84 stops scanning as with any error. Simultaneously, all outputs connected
to the output module are turned off. Register and analeg outputs hold value

before stopping the scan. |

Total check covers the fc:-l]n-wing.

Ladder ci_rcuits
I/0 allocation table

NOTE
Total check is performed regardiess of the memaory protect switch position. When in OF¥F
position, some ladder circuits may be altared through the programming panel and it will

not be detected as an error by total check. Rather the total check sum is renewed and
comparison will be made with reference to this new value.

FROM FINAL METWQRE

3. 4 SCANNING

(1) Solving a Ladder Circuit and Scanning

_ , NETWORK 1
Each network is solved in order of column one

to column ten and then to the cpils. Within
each column, the lagic is solved from the top
rung to the bottom rung of that column. The
new results from each network (either voil
status or register content) are immediately
awvailable for use by the next network or col-
umn. The scan is done by network number
not by output coil number. Fig. 3.6 shows
the seguence 1he U84 solves networks. The
scanning technique is essential to the opera-
tion of the UB4 controller and should be
understood before proceeding. Table 3.4
shows the status of each element during
scanning.

NETWORK 2

| B
i
Ir

]
! I|.Fr_l
! (!
tle gy |
P
I N ]

TG NETWORK 4

!
{

1

i
NETWORK 3 !
I

Fig. 3.6 Sequece of Solving Networks
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3. 4 SCANNING (Cont’d)

Table 3.4 Status of Each Element during Scanning

Elemani

Status

Input Relays (Except foar Disacling
Operalion {npuls}, Input
Reqgisters

Lates: status after power-up sequence. Than inpul status, updated just
when inputs are read in, remain uncnanged until the next scanming.

Coils {E:m:ept for Latch Coils
and Disabling QOperation Coils)

OFF after power-up qlﬂquenc:e
A cail is turnad on or off accerding to.the result sotved in the first scanning
status remains unti! the nexl scanning.

Latch Coils

Afior power-up sequence, status belore pawer failure are raqtr::red
During scannmg, the aame as with coils,

 Disabling Operation Inputs,
Disabling Operaticn Coils

A’rtpr POWET-LI[) quuence status hetore power failure are resiored.  Statuses
are updated only when changed thrcugh the programming panel at {he end

of scanning.

Halding Registers

After power-up seguence, status belore power failure are restored. During
scanning, the contents vary according 10 changing the ragister contents using
a ladder diagram. :

Note: Input and aulput are acluaily perfarmed when lhey are updated, as described in Fig. 3. 4.

As the UB4 solves a ludder circuit by scanning, the ON/OFF status of coils
and latch coils and the contents of the holding registers may change and the new
status is referred to, not only in the subsequent nctworks, but in the same
network for the elements which are to be solved later, |

'(—f_\

NETWORK 1 o
1
NETWORK N-1
}
NETWORK N | =0
i
NETWORK N 41

FINAL NETWORK

___

Fig. 3.7 I.Exarnple of Sequence of
' Salving Networks

- In Fig. 3.7, the status of a coil sclved in network
N docs not change between network N+1 and the
[inal network nor between network 1 and network K-
1. But the conilenls of a holding register may be
changed at any time during 2 scanning cycle and
the revised - contents remain held until they are
changed again, | '

For example, a network is EﬂmpDEEd as shown in
Fig.3.8 {(a). This ladder diagram is held in the memory
as shown in Fig,3.8 (b). The U84 salves the network
.as shown below where the elements are identified
by the reference numbers,

10001 — 10003 — 10002 — 00101 (ceil) — 00101
(contact)— 00050 (eoil).

In this Examp-le,l a change in coil 00101 will be
reflected immediately to line 2. |

NOTE .

If an element has been inserted between the contact 10002 and 1he coil 30101 on lina 1,
 the change in coil G011 will be refiected te line 2 during the next scanning cycle but not

during the sama scanning cycle as that of the change. It such a delay is a problem, remove

line 2 from the network and place it in the next one. : '
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COLUMN 1 2 - DT T COLUMN 1 2 3 4

| b -t |
1004 10002 004 O 10007 10002 co101
{ e ] poom oo { | ——
10003 10004 4010 {050 10003 10004 q0%Q1 ABGS0
(a} Display on the Screen of (b} The Network Stored
the Programming Panegl in the Memary

Note: Columnz 4-10 are not shown above. They are indicated with dotted knes as
shown above alsc on the programming panel,

Fig. 3.8 Example of Sequence of Solving in a Network

(2} Scan Time

The scan time 1'{ms) of one scanning cycle is determined roughly by the
following formula.

= ( Basic Time) + (Additional Time) + {(Nctwork Processing Time)
Wheare

Basic time = 2 ms _
Processing time for self diagnosis

Additional time = 5 ms
Li/o processing time

Network processing time = {{numbecr of networks) X 6.7
+ Z (processing time of each element)} < 1000 (ms)

L See. Table 3.5.

The processing time of each element varies during execution time and non-
cxecution time as shown in Table 3.5, Therefare, the scan time usually varies. The
U84 is provided with a "constant sweep" function which keeps the scan time fixed
(refer to the manual of the Memocon-SC U84 P190 CR'T programming panel for detail).
This function uses two holding registers as follows.

Holding rcgister 49998: stores the preset value of constant sweep given in the
unit of 10 ms between 10 and 200 ms. -

: Hnlding'register 49999: stores the actual scan time when constant sweep 1s
executed. The value varies in the unit of 10 ms. |

NOTE

it the preset value is smaller than the actual scan time, the actuai time overrides the presel
value. '

31



3.4 SCANNING {Cont'd)

Table 3.5 Processing Time of Elements

Eiement . o . Processing Time (z5)
, Condition Remarks
(Function) Kon Execution Execulion
) EMNABLE — 12.3
L | |
Coil. Latched Coi SISABLE — 52 !
Contact, Horizonlal Open/Shunt | — — 0.35
Yransitional Cantacl _ — 6.0 !
Timer — 15.1 15.4 B
Counter — 22.1 23.8
Addition - 16.8 18.3
Dnuble-p_l_*ecisiq:} Addition —~ 17.2 B7.9
Subtraction — : 1(_3.8 20.3
Doble-precision Subtraction — 17.2 105
o 0x0 221 o
tMultip : 7, —
VIR 9999 = 9U59 e 103 -
. - O x0 27.0 )
Double-precizion Multipl 17.2 —
e PRt P 99899599 X 39999999 401 B
Quatient ovarflow 23.1
Divide For rcmainder i 168 _ 108 —
For decimal part i i 186
Quolient cverflow [ ' 235 o
Ocukle-precision Divide For ramainder . 115 331 —_
Far decimal part Y s4
R—T — 196 245
. T-=R — 196 25.6 —
T—T — 186 258
—— FIN EE 959 § 1401 | n Table size (1 sns 103
' Coil as destination : 28.7 '
MillEs S— 207 i _
FDQT Register as destination ! 27.3 ) 3
Coil as destination . 270+ £9n _
' : 182 _ n Table size 1< nz o0
BLKW Register as destinalian 238+ 25N | -
Coil as destination 1794+ 42n _
— 118 ‘n. Table size lgng 21
_ETAT Hegster as destination 158+ 21 n | | |
‘Compare ) 270+21n | | -
197 B n: Table zize 1 ang 100
SRCH Nan camparc 33 235+21n ) I ShIE, |
- Coil as destinatigr - 256+ 46n - o
18.6 — ———— m Tabla size Man= 100
AND. OR, KDH Register as destination 231+ 25n B }
- Coil as destination 256+ 4.2 n o
COMP , - 1 8.6 - e Table size M=n=<10J
| Register as destination 231+ 21 n S
o Miscompare 267520 | m Bit number mn miscompare (0 £ £15)
CMPR Non miscompare 20,0 e28+ 32n ; N Tablesze 1 sng 100
_____ Coil as deslination - 375 |
T - 221 —
M B Register as destination 361
SENS i L = - 20.3 34.0 L —
B Coil as destination | 326+ 56n o
18.2 i Table size 1 an= 100
EHD_T Register as destination 3124 35n | g 5
- Shill o 273 - 2am | m: Numberof oistorshit © {0@na15)
MROT Rotate 18. 02§ o n: Table size 12n=100)
TWST I —_ 11.8 294 + 28n | m Table size {1 en< 100
] = e 53 _
h 11.8 —
SCRT 75555 Bl
53 68
DSQR e e e ey 11.9 —
/99999999 263
DIBT — - 203 - 294+ 25n
DIBR _ — 20.3 e = eeB n: Table size {15n<100)
SIBT — . 203 28B4 + 258N
T SIER - 20.3 266+ 25n
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Mote:

1. The processing time for a vertical shanr is zerp.

2. The data given abave simply provide you with a basis 1[+13
It iz recommended o measure

the actual processing time by ihe method shown in Fig. 4.7,

calcutlating processing time.



3.5 ALLOWABLE NUMBER OF MEMORY WORDS

The following formula gives the memory capacity in words needed for a network.

Memory Capacity (in Words}) = 1 + (Number of Columns in Use) + (Total Number
of Elemenis)

As an example, the detail of the network memory capacity is described using
the ladder circuil of Fig. 3.9 :

. Number of Columns in Use = 9 .,.. Columns 1-9

NOTE

Tha coils A, B, and C are stored at the locations of ™1, *2, and *3 in the memory as
shown in Fig. 3.8 (b '

. Total Number of Elements = 7 + 5 + & + 4 = 24

Linel LineZ Line3 Lined

NOTE

On line 2, the locations of *4 and *5 (blank) and the verticat short da not occupy any
memory. Horizontal sharls are counted as elemenls. As explained tater, the ttmer and
addition are counted as 2 and 3, respectively.

As a result,
Memory Capacity = 1 + 9 + 22 = 32 (words}

COLUMN 1 2 K 4 > & 7 8 2] 10 11
RUNG

| +9 COoIL
11— | b7 {A)
VERTICAL SHUNT —e=-
. *4  *5 *2
2 - — - e (B)

TIMER

ADDITION

E—H"—‘H/ b

HORIZONTAL l ‘s
4  SHUNT s L S $o

Fig. 3.9 An Example of Ladder Diagram for
Calculating Memary Capacity Needed tor Netwark

3.6 DISABLE FUNCTION

To simplify the checkout and maintenance of a control system using the UB4 Con-
troller, a special feature is lncorporated into the Comtraller. This feature 1s

called the Disable function. The Disable status is alterable only if Memory Protect
is OFF. Any logic coil seelcted by the CRT's cursor can be disconnected from
its logic by depressing the DISABLE pushbutten. If the coil was OFF when the
pushbutton was depressed, it will remain OFF; if it was ON, it will remain ON.
The coil is no longer controlled by the program in the Controller, but is now
cantroiled by the operator via the CRT Programming Panel or RAP of a com-
munication module. The coil can be toggled ON/OFF/ON/OFF by successively
depressing the FORCE pushbutton,

Fig. 3.10 shows an example of a disabled coil display on the screen of the
programming panel.

10001 pOo11 10093 ROSH 00020
i+ pote: The disabled condition remains unchanged aven if power
10002 is turneg off and on.

Fig. 3.10 Sample Display of a Disabled Coil
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3.7 INPUT/OUTPUT ALLOCATION

Since I/0 module can be-located at any module slot corresponding to I/0 allocation,
a variety of combination of I/0O modules is available., Eefor operating L84 Contro-
ller,be sure to set 1/0 allocation table to the CPU module memory using the

pragramming panel,

1/0 allocation is made independcéntly to each location. A change of 1/0 allocation
made to a location does not affect thase for the cother locations, For the opcration
of 1/0O aliccation, reler to the Memocon-5C U84 P1%0 CRT Prﬂgrammmg Panel User's

 Manual 2" (SIE-C815-10,2).

(1) 170 Section Configuration

The UB4's 1/0 section consists of loczal IIID and remote I/0. 2 channels for local I/0
{42 slots max per channel) and & channel for remote T/0 {41 slots max per channel)
are avatlable in 1/0 scction. '

1/0 modules may be installed at any location in a range of 2048 discrete input/
output peoints and 256 register input/output points. Fig. 3.11 shows I/0 section

_conﬁguraticm ol local and remote I/0 for cach'_t:-ne channel.

LOCAL I/0 REMOTE 17O
| (CHANNEL 1 AND 2 | (CHANNEL 3 TO 1()
[é -F . 'E ra
ar Gy B
22O | il =l{|{=E|E|F= 3 el =l L= L= = =l =
RACK 1 £2/91515|6|518lg|a|E|&| mracki £»| .9 (5|6|E|B8|g|8| 65
2 Ya|laje|a|d|b|e|e|@ =2l T |Albdb|e|@E | w0
1 iZe - =2
i - =t
Jm--:u-.:-:l -:I-U':-Ilm ~lo|lae| 2| Dl JJ-wcr:r:m olrlolalZ|0|
=l k= = =l B = = N ey : =l E={=]= |l || +=|F
.Rackz | |ojo|olo|locie|clolojb|b:i 6| rRack2 |{o|oloic|o|alalalblalE| b
] S| A H | ] S22 D D Y R e B ' e It T B e B By
Immm_m_mmmmmm | W ' WOl Lo vl m
i .
| f
= I ] —
3 {1 - = | G -
Sy |r{vo|s|nlo, ~o] o o Tl Dl R R A A A Rl B
: re A= L=l = L =R = = = = =g =2 § = 2 ik ===k =]
RACK 3 c@ o |o|n|o|o 0lolQ{C| RACK3 x@lalo|o|ojo|olo|le|otlo
- i S [l g [ |y e el ,.JI_I—I : Ty e IR I (R [ G | Y iy
Sz R|le|lwlv|o| o | B|v ~ Eggrmwmmmmmmm
= = [ [ = -
= = A
. 1 . : '- ] T
II']1—|IN wiw(wlo |~ oo 22| I‘w-wmvmm;_r-— olo| 22|
ik =]l —{—li= ||| b ) el L=l Bl Bl L L =B g Bt Ll =l B
rack4 119181615131018|018 5l g 5| Rack4 11819/519)0/5181015]515|9
Ummmmmﬁmm_miﬁ_ﬁﬁ Dm'mmmmwlmmm mim|la
. .. - . ] r ] . ]
i N . [ l

* Local 170 receiver module
' Remole 14O regeiver module

| Fig. 3.11 170 Section Configuration



{2) I/O Modules Layout

I/O modules may be instalied at any location of 10 chanrels in a range of 2048 discrete
input/output points and 256 resister input/output points. They nced not be mnstalled
in contiguous locations, However, it is recommended that the 1/0 modules be installed
in groups (by input and output, voltage level, application, etc.). Fig. 3.12 shows

a sample layout of [/O maodules.

CHAMNKNEL 1
SLaT1 | s 1 SLOT 2 | SuOT 4 SLE-Tﬁ_\ SLOTG | SLOT 7 S1OTE | 500749
|
|
[
. R41071 | pi0T jRi1O%OC | B0RaC| B1065 | BI107D | 81070 | B1063 | B10%8
RACK 1
AtxiLary | LOCAL I’jSETI.‘éh risETr:é-R 2ANVNOC | 24vDC | 24VDC | REG- | REG- | 2avDC | pAvVDC
POWER 1/0 WPLT | iNPU T+ IETER [ JSTER | spTRUT TRLT
SUPFLY 1 | RE. INPUT | INPUT T INFY | gurruT | OliTRUT BuTPL
CEIVER |
L
| .
erot | stotz | siots ) stote | sor s | storsd aior7 | sLoTe | swote |sLonie] s.ov 1 |swor 12
|
[}
i
E1oa1s | gagerc B1083C 1080 | Bipag | B1o7s-: | 10741 | B074.1| B105B | BI0% B | 1050
RACK 2 :
| !
| .
REWFRS- | PREELCT PE.'!SITTCINING_ =] 4 PID AMALOS | AMALCE | ANALDE 100 VAT | 100WAD | 10 VAL
JE!LEI COMTER ': rowER | INPUT | CUTRUT | QUTRUT | INPUT IMPUT | DUT2YT
LTREA | SLARPLY
|

Fig. 3.12 Sample Layout of 170 Madules

(3) 1/O Numbers

1/0O signals include discrete inpuls/outputs and register inputs/outputs (numerical
value})., The relference number is used as the I/0 number.

Table 3.6 /0 Numbar List

Input/Qutput Type /0 Number {Reference Number)

Discrete input {Input Relay) 10001—12048

Reqgisier Input {Input Register) 3001 -30258

Discrete Output {Culput Coil) 03001 —02048

Register Output {Output Register)

40001 40256

Naote: Tha table above shows the range of 10O numbers as signable to each group of V0
signals. Note the following limitations:

« Digcrete inputs + discrete outputs = 2048
« Regisler inputs + discrete outpuls = 256
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(4} 1O Module Location

The location of an I/Q mudule is defmed a channcl number, a rack number.
and a slot number.

(1) Local 1/0
- Channel number: 1 or 2

« Rack number: 1-4
. 8lot number: 1-9 (racks 1 and 3}, 1-12 (racks 2 and 4)

(2} Remote /0O

+ 'Channel mumber: 310

+ Rack number: 1-4

. Sllu.t number: 1-8(rack 1), 1-9{rack 3)}. 1-12{racks 2 and 4)

It is permissable to assign a pair of discrete input and output or a pair of
register input and autput to a slot. This is possible owing to the modules,such
as the counter, PID, and positioning module, each of which deals with discrete
inputs/outputs and register inputs/outputs (called a modular module). The number
of input/output points allocated to a slot is given in Table 3.7.

- Table 3.7 Number of Input/Qutput
‘Paoints Allecated to a Slot

Input/Output Type Allowable 1/0 Poinis in Allocation |
Discrete Inp.ut ._ 8, 16, 24, 32, B4
Discreté Qutput B B.-1Ei.._24, 32, 64 |
Hegiste_r.lﬁﬁut | 1—3
Register Quiput . 1-8

Mote:
1. Any {0 allncatmn is available in the range of 10 points given above. To a slot where

.a 16-point discrete cutput module is installed, for example, § or 16 discrete outputs
must be allocated.

- If 24 or 32 points are allocated to the slot (it is pnssnhla thrnugh the P120 pro-
gramming panel), the cutputs may be degradeq.

2. Up to 128 discrete 1/O peints can be altocated in units of 8 points for future expansicn,
At present, howaver, no /O module can deal with more than 32 discrete inputs/outputs.

3. BCD or binary must be specifled for re'gister inputs and outpuls. Both BCD and binary
gannct be spacified lor the same number. '

(5) Types of 1/0 Modules and /0 Allocation

The maximum number of I/0 points for allocation is specified in accerdance with

the type of I/0 module as shown in Tablc 3.8. Recfer to Table 3.8 and the follow-
mgs. --

Registefs_ can be allocated, in both 'BCD and binary forms, to a discrete modtile.

+ 1/0 allocation far the register -module can be performed in BCD -or binary

form, but not in discrete form. If BCD and binary forms are mixed and allocated
in the same slot, BCD is assigned first to the specified number of registers then
‘binary to the remaining registers.

+ Analog modules must be allocated in binary form, not in discrete form.

Both discrete and register puints-rnust be allocated to counters,. PID, _ancl
positioning modules. ‘The register 1/0 allocalivn must be performed in binary
- form. | |



- Two slots are reserved for positioning modules and the cennector is installed
in the right slot. Allocation should therefore be made to the right slot bul

it is not necessary for the lefl slot.

+ Allocation is not necessary for the ]m-wcr supply module because it does not deal
with 1/0 signuls.

Table 3.8 Number of 1/0 Points for Allocation

by Module Type

NMumber of Mumber of
Modules Type - Input Point Cutput F'Dil"lt_
Discrete BCD Binary | Discrate BCD Binary
- B10s18, B1055 | _ 16 0 0 0 o _ o
16-point Discrete B1053, B1057 0 : | o > 5 5
lnput MDdUIE E1 ﬂﬁgc 1+
0 oo 1 0 0 0
32 B1063 3 . 0 2 = °
-peoint Discrete . -
Input Modula B1065 0 _ . 2 g U . Q___
{ 0 2 0 # o
54 5 . &84 0 0 0 G 0
-point Discrete —_
tinput Module il U - 4 - 0 . G v
0 0 4 0 ¥ D_ ]
. 0 8 0 0 # "0
Register Input Module B1071 ; e
. 0 0 8 » 0 0
. | B1073-1, B1073-2 _
Analog input Module B1075-1, B1075-2 [ 0 4 0 0 0
8-noint Discrete !
Output Module B1094 9, { Q0 | B b 1]
$) Q 0 16 ' 0 {
16-point Discrete DU, e - !
Qutput Module DUEan = DSE . 0 N a | - 1 U
B1058, B1090C 0 ] 0 ! 0 0 2
32 Dis B1062 : ] 0 32 0 0
-point Discrete
Output Module B1064 ¢ 2 v j 9 2 9
0 4 a | EJ 0 2
) &Y, a - 0 64 0 0
~-point Discrete T . T
Output Module | S 0 g ;. & g 4 o
0 o | 0 0 0 4
0 §
Reqister Output Module B1070 & ¢ D 8
Q .0 0 Q 4 g
B1077A-1, B1D7ZB~-2 !
Analog Output Module e e 0 o . 0 0 0 2
B-1074-3, B1074-4 !
Reversible Counter Module B1081C B 0. . 2 8 | o 2
Preset Counter Module B1082C 15 0 2 16 0 82
PID Module 61080 8 o i 2 8 0 3
Positioning Module B1083C 16 o 4 16 0 4
Powar Supply Module B1089 0 Q ; 0 0 {1 0

*Varies depending on the mode in use.
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(6) 1/0 Alocation Example

Wheh you have fixed the layout of I/0 modules,

make an I/0 allocation table as

shown in Tahble 3.9 and enter the reference numbers and the numbers of points

in palrs.

The reference number should be the first number allocated to the slot,

follews .,

First number of discrete output = 00001 + 8n (n=0, 1, 2, ..., 255)

First number_.-:lf L‘lit‘ar:r_ete inpul = 10001 ~ Bn (n=0, 1, 2, ..., 2h5)

For
discrete I/0Q allocation, the reference numbers must begin with .fixed numbers as

T'he following limitations exist in relation to the range of the UB4 reference

numbers {(see Table 3.2)

Firslt number of diécrete
First number of discrete
‘Fi-rs’t number of .register

« First number of register

input + number of points

autput + numher of points

input + number af points

17,

-

14 %

G2049
12049
= 30257

output + number of ptﬁ-ints = 40267,

Tabile 3.9 shows the 1/O allocation table of the sample layout of I/0 modules

shown in Fig. 3.1<Z.

Table 3.9 Example of I/C Allocation Table

= inpul Allocation . Output Allocation
E E g /2 Module: Function Helf::-irfjm;:la al HETEhHEgiStEr.- HEIE:%F::;E;TI REfEf-HEEiSt?r :
© . ence | Pt | ence’ | U0 | B[ ence | Paint | ence | BUD | BInary
1 |B1071 Ragisler input L ~ |aoe0t| B
'2{B1071 Register input. S veol 33008 K
) PN e A 25017 _1
4 |Ba089G 22 voc. Digcrete 16 zoils | 10001 | 16 | o
1|5 A | Duscrete 32 soints 0017 32 I i
6 | 51070 Registeroutpul ot 100 - . 000" | ;
7 Fl-éiT_[]..-'ii]_ﬂﬂgister outoul T 5o0 8 oAl j | L0303 | s |
8 E_”D"";Tni:ﬁfg "L_Dscrere 59 noints . | 20003 | 32 |
ET | '13‘; ﬂ:ﬁf‘;:@& Discrete 16 points | B -JDDf_i-i 16 1_ B T
1 D1 U815 Reversihle — |-ooae; & s0me 2 [oooas| 8 aG017 2
1| |2]B1082C Frusen B - 10057 16 30920 2 00057 | 16 40010 8
3 | 21083¢ Positianing — . |
g |eontros _ 10073 | 16 36022 ¢ fooors| 16 agozr 4
5| 21080 PID _ - 100B9 | 8 :HDGEE; 2 soos0 | & Edﬂ'ﬂﬂ‘i 3
| 1{8l81089 DG power for PID: — ! T |
2 7 |B1075-1 A-nE;IDg npul — 30028 4 i
! 8 [B1074-1 Analog output _ }44:-4::34 | 5
S E1U?’f1—1. ﬁ':r‘l-alﬁg QL put — 40034 .
10 ?,; CE;E; :__ID;'U:MG' Discrele 16 p-v;nts 10097 | 14 ) |
1 15'51_0:‘;“?: :"?”nurﬁﬂ‘ DiE[‘-F;:‘-'l-:-‘. Y6 pomnis 1':-U1.3L 1E | | B
‘IE?E;TS?H: i:':“;ﬂ? Discréte 16 pmnt; | ! ! QC097 ) 18




SECTION 4
PROGRAMMING FUNCTIONS

4,1 PROGRAMMING FUNCTION LIST

U&4 is provided with the programming functions as shown in Table 4.1.

Table 4.1 . Programming Funtian List

2 | Double-precision Square Roat | DSC}H

In B8-d:.git decimal

MNao. Mame Description Page
* For prugramming a relay circint using relay elements.
» There are 9 types of retay elements as follows:
NC. Type ] Symbn_l. No, Type _Sfmhd_l
1 | Normally Open Gontact —}— [ 6| vertical Shunt O
L Relay 2 Normally Closed E:c:n-l-a-ci- _N—— | 7 | vertical Open N-:m 41
3 Transiional Contact (OFF to ON —H'|_‘ 8| Guail y _{
4 | Transiional Confact (ON 10 OFF) | —{4— | 9@ | walched Coi 1 —L—
T__H;:rrizuma] Shuht — - -
- « For counting a lime while any signal s QN
» There are 3 lypes ol timers as follows:
M. Type Sfrﬁhni
e Vs 1 | Timer {Seconds) T1.0 50
2 | Timer (Tenths of Seconds) T D1
3 | Timer {Hundredths of Seuarmdsﬁ - T M
! « For c::unling ;Hé-;umh;:r when any signal is changed from OFF 1o ON
« There are 2 types of counters as follows.
3 : Counter No. Type | Symbal 57
1 Up Counler UCTR
21 Down CDLJI"It-E'!-I’._. DCTH
- Anilhmetic operation far numercat values in 4-gigit decimal form or 8-chgit.
= There are B types of arithmetic as lollows:
No. Type Symbal .  Functions
1 Addition AE*D 7 Addilion i;':l_fl-dlgli gecimal
¢ | Subtraclion SUB Subtraa:dﬁ in 4-di~;;t_ d_écimal
4 Arithmetic J | Multiply MLIL MU|TE[Z;|;|! |r‘| 4-digit decimal g
4 | Divide OV Divide in 4 digit decimal
5 | Doule-precision Addition | DADD | Addition in & digit decimal
G | Doubie-pregision Suhtracll'u:m | -DE.LJE | Subtraction in 8-digil decimal
7 | Doutie-precision Muttiply DMUL Multiply n 8-cigit decimal
A ) Double-precision Divide DDV Divide in &-digit decimal
| _- — - . __
i « Square raot aperation for numericai vaiues in 4-digil decimal 1orm or 8-digit.
_ » There are lypes ol square rcot a5 follows:
5 l Square Raot _r-.lu__ i Type _S*,rmhnl Functions 38
i 1 | Sgquare Root SQRT In 4-cigit decimal
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4.1 PROGRAMMING FUNCTION LIST (Cont'd)

Table 4.1 Prngramming Funstion List (Cont'd}

Mame o . Bescription | Page
= A variety types of data move in multi-data groups.
« There are 8 types of data move as lollows: -
No. Type . L SymDpo
1 |- Register-to-Tabie: 'L R—T
D . Table -tc-Heqgister -1 T—H
Ve 3| Table-to-Tabie | Tt 92
4 Block Move | BLKM
5| Fistin 1 PN
6| Firstout FOUT
7|  Table Search - SRCH
a et Controller Systern Status STAT
e - « For specifying a dala group translered by a index, or a destination.
« There are 4 lypes of block move with index as follows:
Na.: Type | - Symbol
Block Move | 1 . Black Move 1 with Destination Index | DiBT 112
with ndex 2 Block Move 2 with Destnation Index. | DIBR
i EBiock Move 1 with Source Index ' 3IB8T
4 - Block Move 2 with Source index y SIER
i -» Far uperating upan hit pattern; wil_hin e matrix.
« There are 10 types of matrices as .f_CIJEDWSZ
“No. Type _s__i.vrﬁbnl
1 | Logical AND | anp
2 | Logica! OR - ' - OR
3 | Logical Exmus'iuje .DH’ o . XOR |
Matrix 4 | Logical Complament i I COMP 128
| 5 | Logical Cumpar{;__ - CMPR
6 | Logical Bit Madify - | MBIT
7 | Logical Bit Sense | sENS
8 | Logical Bit Rotate BROT
| 9 | Legical MuHi-Bit Fiq;it_ale-_. . | MBROT
: 10| Logical Byte Rearrangement | TWST
Skip - g;yr;gjllrwngrl:{sparé skipped and not soived, _ 145
; » There are 2 lypes of UFII-EFE’-HHQ functions for grocessing ASCIH message as i-::!.IJDWS'.
- NG, : T‘ypé- Symbaol
ASEH 1 1 Read Command | READ -
2| Write Command | WRITE




4. 2 RELAYS
4. 2.1 Relay Logic Circuit

(1) Relay Elements

Table 4.2 Ehuws.rellay elements for programming a relay circuit.

Table 4.2 HRelay Logic Elements

Symbal r o
Element (x.x % x x: Reference Number) Cescription Reference Number
Normally I I Gperates while refarcnee coil®
Cpen M M MK is ON.
i terens I
Normally H F}pera;es whileg referenac coi npul relay:
Closed % ¥ 3 M X Is OFF. . 10001 to 12048
Contact - ar
Transitiona! | Opoerates only in 1 scan cycle Coil. .
Contact 1] when relerence coil is turned | 30001 to (4086
t{OFF to ONJ e A e 1
- Tranaittanal 11 Operates onty in * scar cycle
Contact Iil when reterence ccil s turned
(ON to DFF) XX AKX off.
. | | | |
Horizontal I ' = - _ Shunls between coumns.
Shunt H i:_ ______ —, 1"_,.-""
- L7y b
Connection gi:ﬁal ™ ': L__'__‘____________._.— Shunts between lines. —
— L
. ;ertlcal '| i._ Cpens the vertical shunt.
pERn |
{ T -enargized when power is
Col ( ) De-enargized v
_ HKAUKKN restored. Coal
Coil - 00001 to 04036
i~ L
Latched (L) Energized cail when power 1S (BEREETPR Ul e
Conl oM MK restored.

*Meaning of reference cail:

| 1
1

+ Relarence coil of J
O XX O XM

f 3

ia L

= Reference ¢oll ol — !“‘*“ is input relay ——}—

LR A A

TX XXX

tCail 02049 cannot be programmed, because |t is used as a battery

meniloring coil.

But its contact can be used in any network.

41
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{2} Example Relay Logic Circuit

Fig, 4,1 shows an éxaﬁiple of relay logic circuit.

If the logic in Fig. {a) is to be implemented in the U84 controller, the con-
"trol elements must be connected io input circuits in the 1/0 configuration and
~outputs assigned.

= INTERLOGK
STOP LIMIT CVERLOAD TM

T QI Q
{a) Example Reiay Logic

« Fig. (b) illustrates assumed input aséignments and wiring details. Qutput number
00005 is assigned to operate the external device.

=T

I»

RUNNINL

=t

|
O

B4
INFUT C - -
T [TFUT
START —5 o—t 10001 |
- O | OUTPUT
STOP —<alo O_mmz AUTPUT DEVICE
COIL 1T 1M
INTERLOCK _{’_O_L_O 10050 O— A
' a0005
LIMIT —a () 10051 B
| | 3
OVERLOAD —Qee—+— ) 10100 | :
. . _ . i

() Assumed 1/Q Wiring

The resultant internal lngic to be programmed by the user is shown in Fig. (c).

START STOP INTERLOCK LIMIT  OVERLOAD o
1 | —| 1 b —{ =
10001 B | ER I e . 1050 10051 10100 Q00%s

_I;i__

UGDQE

(c) Equivalent U84 Program

Note:

1. In this example, the stop, interlock, imit and overlcad are normally on for safaty -
fram Failure. Thus they are normally open contacts in the ladder diagram. Whether
a sig"nai is a normally apen (NO) or a normally closed (NG} condact should be de-
cided in the gesign stage, :

2 The reference number of a coil is given, like "00005," just as agpearing on the CRT
screen of the programming panel. On the drawing, “< )" -may be written in-
stead of "00002 " 5 :

Fig. 4.1 Sample Relay Logic Circuit



4. 2.2 Creating of Relay Circuits

(1) in a network, contacts and: horizential short elements {shunts) may exist at any
intersection of the matrix of 7 lines by 10 columns. Coils may exist on column 11,
Thus up to 70 contacts and seven coils can be used in a netwaorl,

COLUMMN 1 2 3 5 G 7 g 0 16 11
' l | | | Foo
AUNG 1 (o —— —1 — | | | —{ )
10001 10007 10003 10004 10005 10006 10007 10008 10009 10010 DOO01
' i
2 I o , —
10071 10012 10013 14014 100MS 10016 10017 10018 10013 10020 00002

{4 b— b { = )

10021 10022 10023 10024 10025 10026 10027 10028 10029 10030 00003

o — —— — — — — = —
Q

10031 0032 10033 10034 10035 100368 +0037 10038 10039 10040

4
|
I

5 —A — A — — b — ()
| 10041 10042 10043 10044 10045 10046 10047 10048 10049 10050 GOD0L
6 4 +— - — — — —

1E051 10052 10053 100524 10055 10DSE 1DDST 10058 100458 10060  DODOE

i b — — —{ )

{0061 10062 10063 10064 10065 10066 10067 10066 10068 10070 QOOC7

HET #1 Example

(2) If a relay circuit consisting of contacts and a uniting element ends at column
2 {gee below), columns 3 to 10 need nol be connected by horizontal shorts before

placing a coil in ¢olumn 1l.

COLUMN 1 oy ) 00cno0to00060ea500569 5. 4. 11

— N —( )
10001 10003 " u Q0008
NEED NOT BE CONNECTED BY
HORIZONTAL SHORTS HERE.

—

O000a

Example

By placing a coil in column 3 on the screen of the programming panel, 1t will
automatically appear in column 11 as shown below.

COLUMN 1 . : < NPT TPT T URUPUTPRR YRR, | | 11
l L il _ e e
—| | *P*L - ' J {
10001 10002 h v noaoe
DATTED LINE ON
THE CRT //
} t HELD IN COLUMN 3
INTERMNALLY IM THE
Q0O0R PROGRAM MEMORY.
NET # 2
Exampla

43



4. 2. 2 Creating of Relay Circuits (Cont'd)

{31V Contacts and coils are used as herizontal elements, but not as vertical elements.

NOT USED AS VERTICAL ELEMENTS.

Example

(4) A vertical short may exist on the right side of a contact or horizontal short-
ing element for downward connection (to the next line), but not on line 7 or with

any coil.

10001, 7"~ 10002 DOODE
! )
"I‘ ;
_"_! l-:""'"\\
R USED QN THE RIGHT SIDE OF - |
10001
Mote: Vertical short may be used alsa
NET #2 in athar circuils.

Example

() A vertical open is cnly used to cancel a vertical short.

{6) Vertical shorts and opens are not placed at intersections of the 7 lines-by-10
columns matrix and therefore they cccupy no memory locations.

(7} A reference number cannot be given to two or more coils.

- ,
I I 5 H _________ _4*—[ }_ *\
10001 t QD02 / DOODE \
I
| )
\
- - ~——{ — 7
Qn00A :}WGDB -
USE OF o ) \S ILLEGAL.

Exampla 00008

(8} The contact of a coil and input relay (contact) may be used as a NO contact,
a NC contact or transitional centact many times. |

RN - ~

10041 Daa10 10002 R agels

NN - { ¥

10002 Qoo 10002 aQ10

NET 4

Example



{9) A relay circuil without coil is not useful, but not erroneous.

Example

(13) An internal coil is used to extend the ruimber of elements, if more than 10
contacts arranged in series or more than seven contacis arranged in parallel
are required.

(a) Examples of Series Circuit

Examples 1 and 2 show how to make up coil 00011 with a series circuit of NO con-
tacts 10001-10012. |

(A ——{ F

10001 10002 13003 100084 10005 10006 10007 10003 10008 10010 7[]55

INTERNAL COIL
NET &5
NGO CONTACT OF
INTERNAL COIL 02050.
— - --——— {
12050 10011 10012 D011
NET #6
[Fm— m - e e e e e e e e - e R A EEE R T E N s e T ST T T T T T T T T T |

| 1
1 _ i
5 Coil 00011 is turned on during the scanning c¢ycle when all input relays !
: 10001-10012 all are turned on. i

INTERNAL COHL

et b e e ek et ()

10001 tO002 10003 10004 10005 10006 10007 10008 10008 1000 QRO50

e e (e e e e e e o e e <
Q2050 10077 1002 (1,9, VAN

NO CONTACT OF
INTERNAL COIL 02050.

i
.  Coil 02050 is turned on during the scanning cycle when all input relays
E 10001-10012 are turned on, but coil 00011 is turned on during the next
{  gcanning cycle (with a delay of one scanning cycle}.

e e ___ 4

L.——-—_.—-.———_——————_I.—.------.- LR 8 8 L L b - -a I T F T W SN CEr BT W CHCCE BN CHN BN B BN B W B T OWE T TUWE T NE OTUUTT TT OTT T T e e e e e e e

Example 2



4. 2.2 Creating of Relay Circuits (Cont’d)

(b) Examples of Parallel Circuit

Examples 1 and 2 show how to make up coil 0001Z with a parallel circuit of NO.
contacts 10001-10012. -

|- e m - —~ | mmemmmem e
. 10001 DEﬂ\E\l. 1a001 . 00013
g 4 .
F INTERNAL H I [
10002 COIL 1 (n[n]xl 10007
: .._._._.I
10003 10003 | 10008
| |
10004 1N004 10005
: ____i
10005 10005 10010
| | | |
1 DO0G 10006 10071
_,[ |_ [ |
- _ | |
10007 10012
NET £7 . .
| Note. No internal coil is used
in this case.
Example 2
| e m e ~
t QOOA a1z
| 1
| |
10005
|
|
10010
1
i
10011
10012
' ' '
|1 NO CONTACT OF
02051 == |NTERNAL COIL 02051.

NET £ 8

Exampie 1



(11) In a relay circuit, a signal always f{lows from the power rail {left side) to
the coils (right side). Vertically it flows either from top te bottom or bottom to top.

SIGNAL FLOW
——————— -l--( )——l [..-_____-...______....___-._.___________._._“____________:
10001 _ LU : When input relay 10001 is on, a signal fiows as :
I shown by arrows and coil 00013 is lurned on. !
; On the CBT screen ol the P190 programming pan-
Usgee ) el, llows of signal [called "power flows™) are indi- |
r : cated by bald lines as shown here II
10003 e
Example 1
l 1; 11 I 1 L """"___*: }_"
1000t 10002 10003 +0004 00014
- =TT
11 } e —————————— e = - ‘{ .}——
100045 10006 JJ o001 5
l_ —_—— —
| b e m e
10007 L 10008 | B0 6
— — — — —=NO SIGNAL FLOWS LIKE THIS.
MET £9
| Example 2
{a) Paths to turn on ceil 00014
lal — - —q ] | L - | |
10001 10002 10003 10004

B 1 bt [
(b) | | }— ~=—— | — | |
10005 10006 10003 10004

e —f = ———{ |~ ——— = —
10007 10006 10003 10004
(b} Paths to turn on coil 00015

{a) | | o} (c)

——— |- =~ S

1400 1002 10005 10006 _ 14007 10006

(c} Paths to turn on cecil 00016

{a) : (b}

k | | | | | |
— i
b [l | 11

|
I
10005 10008 10007 10008

(d) Coil 00016 does not turn on through a path as shown with dotted line and
therefore it is nol necessary to consider a roundabout path.
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4. 2.3 Sample Application of Relays Circuits
(1} Normally-ON Circuit

R GRnEEEE {

02052 + Coil 02052 is ON as long as the U84 is opcrating
properly.

« This 15 used, for example, In a pulse generating

circuit for intialization.
NET 10

Example

(2) Pulse Generating Circuit for Initialization

_________ 4
02062 » Coil (2053 is turned on only during the first
b 4 scanning cycle after the U84 power is turned
'ju5|2 T 1205s cn. Examples 1 and 2 are equivalent.
* These are used to seti/reset memory circuits,
clear the current values of timers and

- counters, and preset arithmetic constants for
NET %10 initializing the internal logic after the U84
power is turned on.

Example 1
Notc: Program the circuits of examples 1 and 2 in a network
41\L _{ }_ preceding ong& using these circuils,
D205z n2053
- —— e}
N2052
Example 2

{3) Oscillator

H ——— - mme—- < - » Coil 02054 repeats turning on and off every
0204 02054 two scanning cycles.
aN " This 1s used to perform an arithmetic operation
OFF ¥ every two scanning cycles,
NET #11 "_L =
) Ts Ts Ts: Scan time
Example

{4) Self-Holding Circuit {(Memory Circuit)

START STOF RUNNING « As in an ordinary relay circuit, an NO contact
| | MN— - < c:f coil is placed in parallel with memory set
10001 10002 - 00018 signal.

H - When memory set signal {(input relay 10001) comes
80015 ON, coil 00018 is turned on and self-held. When
| memory reset signal (input relay 10002) come ON,
the coil is released from self-holding,

NET #12 " This is used for start and stop operation with a

Example pushbutton switch which resets automatically.



(&) Latch Relay Circuit
{Self-Holding Circuit with Memary during Power Failure)

START a1 OP FAULT $NTERLOCK
{ |
— | NN === (L -
To001 10002 02054 02055 0 g
1
11
o015
MET #£12
" T T T T TE mm mm Tm oEm o Em Em o g S am am PR P S PR B B B B e ek e wle e SN W e BN B ik BN e B B NP N N N ML S R M .y RN M N N M M RN N M M N ME N EE BN B M AN e B Em |

| When a latch c¢oil is used in a self-holding circuit, the status before power
! failure will be restored after recovery. Any coil can be used as a latch coil.

T e o e B e e . m — m — — EE e P e  — —  m — — — — fm o e e —— o —— — —

INFUT QUTPUT

MODULE CPU MODULE MODULE
START —— - M
— O—g 10001 — ~—{ L }| | aop1a e
13001 1002 Q2084 (D45 Q18 IDM}
STOP —L_
—0 0— 10002
00045
(a) Betore Powar Failure
INFUT OUTPUT
MODULE CPU MODULE MODLLE
START -1- | M
$0009 H— F— - -{ L }-| | ooors e
e 10001 | 10002 02084 Deoss 00019 (ON)
S5TOP
—O O— 10002
ood1g

(b} After Becovery

Mote: To use input signal as the reset {OFF) signal 10002 shown above) of a latch relay
circuit, read it in as an NO contact then program It as an NC contact {fo prevent a latch
coill from resetting even if source power of IY0 modules stop prior o that of the CPU at
power failure).

To use a coil as the OFF condition {02054 above) or bolding condition (02055 above}
of a laich relay circuit, chech if it is OM or OFF in referance to the network number dur-

ing the first scanning cycle after power-on al the US4,

For example, if the network of tatch coil DOC19 appears later (has a greater network
number} than that of coll 02054 and earlier than thal of ccil 02055 n the above example,

the latch relay circuit will be reset il coil 02054 is ON during the lirst scanning cycle after
power-on, |1 will also be reael unless coi 02055 i3 a latch coil and ONM.

Example

(6) Transitional Contact Circuit

The transitional contact remains on only for one scanning cycle when the associ-
ated reference coil has turned on or off. Any input relay or covil may be used
as a reference coil. | -

NOTE

The transitional contact to the associated reference coil in the skipped network is not oper-
ated correctly.. The contact remains ON or OFF.

EE:F 00456 A
| —N | Fmmmmm e e e { B
10001  DOIDI| 10002 00456 1t {H]
: b COASE D56 ——I——-—— Ts: 1scan time
00456 Ts Ts

Fig. 4.2 Transitional Contact

i
!
|
I
1
]
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4.3 TIMERS |

4. 3.1 Types of Timers

(1) Types

Three types of timers are available as shown iIn Table 4.3, As many timers as

desired used in a range of the program memory capacity and the number of
holding registers. |

Table 4. 3 Types of Timers

Type Symbgo! | Unit of Time Limit of Count
Timer {Seconds) | T1.0 1 sec 198949 5o |
imer (Tenths of Seconds) | TO.1 , Oise’ | 0.1-089.8 scc
Timer {Hﬁ_ndrédths of Seconds) 1.1 | 0.C1 sec  0.01—9999 sec

(2) Unit of Time

A timer counts up in certain units of time. The l-second timer, for example,
counts in units of seconds.

(3) Limit of Count

A timer can count up to a certain limit of time. The l-second timer, for example,

counts in the range of 1 to 9999 seconds. The upper limits of count are presett”
able.

4.3.2 Timer Configuration

.[1) Form

Fig. 4.3 shows the basic form of a timer. A timer 1s built vertically. and
needs two elements (top and bottom). Specify any of constant K, reference
number 3X XXX of input register, or reference number 4 XX XX of holding
register, referring to Table 4.4, TXXX identifies a specific type of timer.
Specify any of T1.0, T0.1l, or T.0l referring to Table 4£.3.

INPUT 1 —= PRESET vaLUE — OUTPUT 1
Tx & =

INPUT 2 — ZURRENT valLUE == QUTPUT 2

Fig. 4.3 Timer General Form

Table 4.4 Timer Elements

Elament Specified Numbers "~ Description
Anv al the following: ]
' T Constant K (Q0001—09282) | The preset value of timer is constant K,
S 3xx X% (30001302561 ¢ -or contents ol X E MK or 4R X,
g % wx (40001 —489849r . '
Battam A s x x {40001 —49849) The currerl vaie of timer i3 stored 0 43 X X X




(2) Presst Value

Designate a value of 1 to 9999 to determine the range (variable) of timer.

— A0100 —
PRESET vALUE: 100
TO. f—:> {LIMIT OF COUNT: 01-10.05ec¢
— 40001 s
Example

{3) Current Value

This 1s the value a timer has counted up.

- 00100 —
CURRENT VALUE: &O
Te e {DPEFEATING TIME. 5.0sec
— ano)T b
aonm | 50
Example

4. 3. 3 Function and Operation of Timer

(1) Timer Function

INPLIT 1 —1 PRESET vaLUE }— OUTPUT 1

T = M o=

INPUT 2 — CURRER ™ VALUE f— QUTPUT 2

When input 2 1s ON, the timer adds up the time intervals while input 1 is ON.
When the current wvalue becomes equal to the preset vaiue, il stops counting with
output 1 turned on and oulput 2 off, When input 2 is OFF, the timer does not
count up regardless of the status of input 1. At this time, output 1 is kecpt off
and ocutput 2 is on {the current valuc is 0).

{2) Timer Op'eratinn

Fig. 4.4 and Table 4.5 show the ti-ming chart and operation of the timer,

ON
INPUT 1 OFF —— L

oM
INPUT 2 OFF

=y ooy g wm oml = s =

OGN
QUTPUT 1 OFF

QUTPUT 2 ON
OFF

([t tz+13— PRESET VALUE}

Fig. 4. 4 Timer Operation

a1



b2

(2) Timer Operation {Cont'd}

~Table 4.5 Timer Operation

Output Status

input Status
T Timer Status E\'}';::t
Input 1| Input 2 . Cutput 1! Qutput 2
e OFF Reset stalus 0 OFF |- FON .-
: ' . - " CF .fLﬂ.
o o Operating . Curmn_t_ualg_e < Presel value __Ir.‘lfcrcase -'.TJFF _G_N
status Current value = Preset value Preset value -5__._;':-Dh:lz;_'j | OFF
e i o Staneslil Current value < Praset villgﬂ Canstant | .Df.-'F '_3'_”
HHUE - Current value = Preset value FPresel value _r-:'-_:'j-';:_;-_ﬁl\.l:_'__ .1 OFF

*As a result of increasing current value, curreni value < presst value.

{(3) Sample Timer

+ This timer caunts up only when .jniﬁut 2 is ON (input relay 10002 is OFF).

{ E 0010 - |- —--
UL T1.0
N 40001
10002
NET $#13

Example

» If input 1 (input feia}r 10001) is .turned on while input 2 'is ON, the timer is

operated and the current value (contents of 40001) is increased by one every

second.

When the current value is equal to the preset value (10), the timer stops and
output ! (coil D0020) is turned on and output 2 {(coil 00021) off.

If input 2 is GON. and inpu;c 1 is cycled ON-OFF-ON-OFF, the time intervals
while input 1 is ON are added. See Fig.4.4.

When input 2 is OFF, the timer does not count up regardless of the status of
input 1. At this time, the current value is 0, output 1 OFF, and output & ON.



4. 3. 4 Programming Timer Circuit and Precautions

(1)} Programming Timer GCircuit

A timer needs two elements placed vertically (top and bottom) in a network, -
It can be used at any intersection of the 7 lines-by-10 columns matrix, but the

top element {preset value) cannot be located on line 7.

COLUMNT 2 3
RUNG + — |~ w00c10
10001 18
2 H A0004
10002 |
3
4 |-
5
6 b —- uocso
10001 e
7 L3 }— <pooz
10002
MET £13

(2} Timer Inpﬁts

—_—— —_———_—— ;. =
e o e W e e e TR mwr e e —— R SR S e B R

e e — — — A - e s T e E e e s ek T R EEE S T T

b o vm Em T oEE R — o o o e . AR am AR R S R e R S e e A S

Examples

Inputs to the timer may be outputs of relays,
operations, or data processing circuits.

—h i | Qo010
10001 10002 T1.0
4 T ANCOS
10002] 10004
-
© 10005
EHEI’HPIE 1

{3) Timer Qutputs

Coils may not be connected to outputs 1 and 2 of a timer.
sert a relay contact to the right ol an output or to connect an output directly to

an input of a logic, except relays.

— | Q0030
10001 TO.1
40007
Example 1

— | oo pqp— - -—-{
1000 1o | 10003 02054
N 20008 f{p—-——-{ -
10002 10004 JP055
Example 2

other timers,

40004

cpunters,

oa
S8
40005

Q0020
TR
000

Example 2

arithmetic

It is permitted to in-

'—l 00050
10001 T.O
40004 |
Examplie 3

g oo

Qo000
ADD
40004
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(4) Storing Timer Current Value

The register number of the holding register sloring the current value of a timer
cannot be the same as the register number of the holding register storing the

current value of another Limer or counter.

1 00010 |-
1001 —a @

a00t0 —

i 00020 A DUPLICATED USE OF A HOLDING
10002 T10 REGISTEFR NUMBER LIKE THIS |S
- NOT.PERMITTED.
40010 -

Example

- {8) Preset Value of Timer

When the preset value of a timer is 0 and input ¢ is ON, output 11s ON (output
2is OFF), regardless of on/off operation of input 1.

—~ oo p---———-——=—- { )— Ow
10 pac23
4011 —
NET $# 14
Example

{6) Relationship of Preset and Current Values -

Ordinarily, the current valuc does not exceed the preset value, but it is possible
to make the current value greater than the preset value by arithmetic operation
or data transier functien. In such a case, the current value becomes egual to
the preset value {eutput 1l is turned on) as soon as the timer circuit is solved.

(7) Timer Error
Error of the timer is given as follows.

Maximum value of error = Unit of preset time + | scan time

For example, if T1.0 is used for a 1-second timer, error may rise Lo 1 second
(the timer may reach the limit a second earlier than the real iime limit) . Therefore,
the use of T0.1 or T.01 is recommended in this case.

(8) Current Value of Timer at Power QN'

During power failure, the timers of the U84 memorize the values belore power
failure. When the U84 is turned on, the current value of a coil will be reset to
0 or remain unchanged depending on the type and status of the reference cail
of the contact used for input 2. Table 4.6 shows ihese relationships.



Table 4 6 Current Value of Timar at Power ON

Signal ta Input 2

Current Value al Power ON

Type af Reference Coll Status Contacl
MO Value al power failure
GN - e —_—
Input Relay | NG - { _
| atch Goil NO 0
JFF . .
N Valup at power lailure
i | K% ) Vallie at.pE-WE‘r barure
| : ON . .
', : NC ' ()
N = 1M ; - -
Coil | NG . 0
(Nol including OFF '~..f . - —_—
Latcn Coll) _ NG alge ar power ,aun._JrE
MO 0}
M 2= M DFF B - moo oo - -
NC Value at power laillure
Nolg

1. The number of the network including the raference coit of signal ta inpul 2 is n and the
numhber of the network including the timer ¢ircuit is m

2_ if Ihe signal 1o input 2 is composed of more than one contact, obtain the input 2
slatus from each contact status.

4 The current value of the timer, al the UB4 power ON. is the value read when lhe timer
circuit has been solved during the first scanning cycle atter power is applied to

the UB4.

4. 3.5 Application Timer Circuits

On-delay and off-delay timers can be obtained by vertically shorting timer inputs

1 and 2.
inpuls 1 and 2.

(1) ON-delay Timer

il
10011

MET #1135

ON

1001t OFF

ON

poozd  OFF

pO122 f——--——-—-- { )}
[ 0o24
4012 =
! 123 88c
———

Fig. 4.5 Sample ON-delay Timer

Various timer circuils can be realized by using different signals for

2%



{2) OFF-delay Timer

N 40013 hommmmm e { )}

10012 T1.0 ) 00025

- D014 F-—— - m—mm—mm-—- -

el I
NET #15
Fig. 4 6 Sample (a2 OFF : _ .
OFF-gdelay Timer " ON o | 50s
- } o
00025 :
0026 ON 1

OFF
. Nole:  Thea cantent of
40013 is set to 50.

{3) One-Shot Timer

| - oo
10005 . TO '
{40015 feadfamcmam e { )
10005 00027
NET #17
Fig. 4.7 Sample
One-shot Timer ON _ _
TS CFF— | .
DN N ——
00027 oo— 1 1.0s ;
MNote: The cantent of
0001 15 sat to 10,
{4} Pulse Genesrating Circuit
| | 0000 —— - - — ——— = -
DO0ZE E 00029
—hR-— 0016 |
' ' : D02
Fig. 4.8 Sample Basic
Pulse ienerating Circuit NET #18
ON
D028
. OFF , ; _
' 11008 . 1.00s 100s r—-I
OFF _ ; .
..-_..{—. _ T=' 1 scan time
Ts
(5) Flicker Relay
: A
— | 00020
00030 TQA
A5 T aoon _-______.__( }_-.-
TO.1 0oe30
{ 40018 |—
Fig. 4.9 Sample - MNET #19
Flasher Relay . Te
Oon '
f 1 I
Q0030 L 10s r— —] '
- OFF 20s



4.4 COUNTERS
4. 4. 1 Typoes of Countars
(1) Types

Two types of counters are available as shown in Table 4.7, As many counters as
desired may be used, in a range of the program memory capacity and the number

of holding registers.

Table 4.7 Type of Counters

Type Symbol Unit of Count Limit of Count
Up Counter UCTR .
* pulse 1—89999 puises
Down Counter CCTRH

(2} Unit of Count

An up or down counter increases or decreases the current count by one pulse.

(3} Limit of Count

An up or down counter increases or decreases in a range of pulses counted
(1 to 9999 pulse). The upper limits of count are presettable.

4. 4. 2 Counter Configuration

(1) Form

Fig. 4.10 shows the basic form of a counter. A counter needs two elements
placed vertically (top and hottom). Specify any of constant K, reference number
3 X KX X of input register, or reference number 4 X XXX of holding register,
referring to Table 4.8. XCTR identifies a specific type of counter. Specify
UCTR or DCTR in reference to Table 4.7.

INPUT 1 -1 PRESETYALUE — QUTPUT 1

Fig. 4. 10 Counter Genaral Form ¥ TR

INPUT 2 =~ CUPRENT VALUE b QUTPUT 2

Table 4.8 Counter Elements

Element Specified Numbers i Descriplion

Any af 1he following: 5
Constanl K {(DO001—09999) | The preset value of counter is constant K,
Top 3% x %% (30001--30256) , or contents of 3% X X x OF 4X X X X .

43 X (40001 —49599)

Th enl value of counter 1s storcd in
Bottom | 43 x X (40001-49999) | , 7 0 7 T
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(2} Preset Value

Specify a value of ] to 9999 to determine the upper limit (variable) of count.

— 10 =
UCTR :{> {PHESET VYALUE: 10
- UNIT OF COUNT: 1-10 PULSES
3 40014 s
Example

(3) Current Value

This is the value a counter has counted.

— 1 =

UCTR: > CURRENT VALUE = 3

— 40118 —

Aagnia | B
Example

4. 4.3 Function and Operation of Counter

44 31 Up Counter

{1) Up Counter Funclion {NPUT 1 — PRESET VALUE [— OUTPUT 1

UZTR

INPUT 2 —t CURRENT vaLUE [~ CUTPUT 2

When mput 2 is ON, the up counter counts the number of times in which input
1 is turned from off to on. The current value is increased by one every counting.

When the current value becomes equal to the preset value, the up counter stops
counting with output | turn-?d oeri and output Z oft.

When input 2 is OFF, the up counter does not count even if input 1 is
changed from OFF to ON. At this time, the current value is 0, output 1 is
QOFF and output < ON,

(2) Up Counter Operation

Fig. 4.1i and Table 4.9 show the timing charl and opecration of the up counter.

ON
. OFF ——

1

INPUT 1

ON
INPUT 2 Sp

OUTPUT 1 %

OUTPUT 2 SFp

GUHHENT ‘UALLIE O

I B W

.E- | i 3 E ¢
PRESET vaLUE: 3

—_——_——a — T e —— —— — ——

el =R e = e ——T—

Fig. 4.11 Up Counier Operation



Tabhle 4.8 Up Caounter Operation

Input Slatus | ! Current Output Status
, - Counter Siatus Val . .-
Input 1 | Input 2 alue Output 1| Qutput 2
« ON Status I [
« OFF Status o
: FF L status 0 QFF | ON =
L OFF—ON | A B S el
« ON—DOFF
OFF —ON On Operating Current value. < Prezet value Inc.—géﬂje_{+11 COFF* DN *
| status Current value — Preset value | Fresetvalue | ON | OFF
AN OFE onl Standstill | current Eam_e_c:__ Preset value Cansiani_ OFF E}N .
stalus Curren® yalug = Preset value | Preset value DN | QOFF
*Aq a resuit of increasing current value, current value < presel value.
{3) Sample Up Counter |
| |— 00003 fmmmm s eme-—— - ~
10007 LU
UCTR
— 40019 fo---—m-—mmm————{ >
10002 Q0032

NET £ 20

The up counter counts only when input 2 is ON (input relay 10002 is OFF).

. When input 1 {input relay 10001} is turmed from off to on while input 2 is ON,
the up counter counts and increases the current value (contents of 40019} by onc.

. When the current value becomes equal to the preéet value (3), the up rvounhter
stops counting and the output 1 (coil 00031) is turned on and output 2 (coil

D0032) off,

. When input 2 is OFF {input relay 10002 1s ONY, the up counter does not count
even if input 1 is changed from OFF to ON. At this time, the current value
is 0, output 1 OFF, and output 2 QN. |

4. 4. 3.2 Down Counter

Function _
(1) Down Counter LT 1 —] erEseT vas | oUTPUT 1

DETR

INPUT 2— CURRENT ¥ALVE = CUTPUT 2

* When input 2 is ON,the down counter ccunts the number of times in which input

1 is turned form off to on. The current value is decreased by one every counting.

* When the current value becomes zero, the down counter stops counting with
output 1 turned on and output £ oif.

' When input 2 is OFF, the down counter does not count even if input 1 ia changed
from OFF to ON. At this time, the current value becomes equal to the preset

value with output 1 turned off and output 2 on.

o9



(2} Down Counter Operation

Fig. 4.12 and Table 4,10 show the timing chart and operation of the down counter.

INPUT 1 e L N R

1

— ————|-—

' i
S
ON j .
INPLUT 2 OFF i: E W
oM ! i
OUTRUT 1 OFF i 1' I
ON T C——
OQUTPUT 2 o : : | 3
CURRENT VALUE N T -2 B T o 3
PRESET VALUE: 3
Fig. 4.12 Down Counter Operatian
Table 4.10 Down Counter Operation
input Status . QOutput Status
: : Counter Status ' Gq:rlre_nt. -
~ Input 1 Input 2 ' - alue Output 1 | Cutput 2
» OFF Slatus i | : | r‘ |
. ON Status o - S
e~ I | OFF - Reset stalus : Preset value .l:’-'FF E'N 3
- ON—OFF Bes o
f Operating : Current value > 0O Dni:';e;aﬂ o1 OFF" |~ GH*
OFF =N ON e . T —
. | stalus Currerd value — 0 0 2 TON S DFF
OFF Status | =~ i Current value > 0 Gﬂns.l._ant QFF C.IN
. ON Status | ON Sttalndst!ll_ = - T
"« ON—=OFF | slalus Current value = 0 0 . [TON ] OFF

. % As 3 result of decreasing current value, current value > 0.

{3) Sample Down Counter

—] |— o003 f-m---———-———o }
10001 ' 00033
- DCTR |
—-——.—1‘~L— AQDRN P mmmmmm e mm——— _{ }_
10002 Q0034
NET # 21

The down counter counts _c:-ﬁ]y when input 2 is ON (input relay 10002-is OFF),

<« When input 1 (input relay 10001) is turned {rom off to on while input 2 is ON,
the down counter decreases the current value (contents of 40020} by one. 3

. When the current value becomes zero. the down countcr stops to counting and
~ putput 1 {coil 00033) is turned on and output 2 (coil 00034} off. -

. When input 2 is OFF (input relajr. 10002 is ON), the down counter does not count
even if input 1 is changed from OFF to ON., At this time, the current value
becomes equal to the preset value and output ! is turned off and cutput 2 on.



4.4.4 Programming Counter Circuit and Precautions

{1) Programming Caunter Circuit

An up and down counter occupies two elements placed vertically {top and boitom)
in a network. It can be uaed at any intersection of the 7 lines-by-10 columns
matrix, but the top element (preset value) cannot be located on line 7.

COLUMN 1 2 3 - 4 5 B 7 g 9 10 11

RUNG 1~ }—{ o008 | + =
10001 UCTR : _ | ik
o -—-‘-hl-—- M1 omm e e - ¥
10002 oooas
3 I
4 |—
5 |-
6 —{ |—1 o008 | -m---- B -
10001 BETHR Q0035
e N I
16002
NET #20 Example

(2) Counter Inputs

Inputs to the counter may be outputs of relays, other counters, timers, arithmetic
operations, and data processing circuilts.

—he—] [ oo - e m—l --------- —
10001 10002 100 T1.0 Q0036
— OCHB00

LUCTRH
---|= 1‘-{ 40022  |— %‘-{—— AN023 --u—l: }—
10003 | 10004 00026 00037
UCTR
Tgﬂ _ ; 40024 |—
v= 10001
Example 1 Example 2

(3) Counter Qutputs

Coils may not be connected to cutputs 1 and 2 of a counter., It is permitted to
insert a realy contact to the right of an output or to connect an output directly
to an input of a logic, except relays.

—4 | od030 }- — - oons0 | - } —{ +— ooos0 00100  |—
10001 | 7R 10001 | opg | 10003 00037 1000 | yoTR
—3h—] 40025 }— — N 40025 | ---— } — {40025 oD0go  J—
10002 . 10002 10004 DOO3S 10002 ADD
40027 p—
Example 1 Exampla 2 Example 3
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(4} Storing Counter Current Value

The register number of the holding register storing the current value of a counter
cannot be the same as the register number of the holding rcpgister storing the
current value of another counter or timer. In special cases when used as an up {down -
counter {see {5) of Application Circuits of Counter), a register number may be used
for different counters or timers. | - -

--—-l l—— 20010 —
10001 ucfn .
+ ao0e8 —
10002
i | pogen  b—
10003 UCTH )
' :I. | 40028 [ _ A DUPLICATED USE OF A _
: e HOLDING REGISTER NUMBER
10004 LIKE THIS 1S NOT PERMITTED.
Example -

{5) Preset Value of Counter

When the preset value of an up- or down-counter is { and input 2 is ON, output
1 is ON (output 2 is OFF), regardless of on/off operation of input 1.

gooog f—=—-—————--- +{ }on
R o L)
Lll:;.“TF. 00
400289 —

NET ¥ 22 . .Example

(&) 'F{elatinhship of Preset and Current Values

Ordinarily, the current value does --nnt_eﬁceed the preset value, but it 1s pussible
to make the currenl value greater than the preset value by arithmetic operation
or data transfer function. In such a case, the currcnt value becomes equal to

the preset value as soon as the counter circuit is solved.

{7} input Pulse Width

When operating a counter.by signals (count pulses) fed from an esxternal device,
one scan time or more is reguired for each pulse width {ON or QFF). In addition,

" delay of response of the input module which receives the input pulses must be

taken inte consideration.

INPUT MODULE T CPU MODULE
T, T, |
A LI T, T»>0NE SCAN TIME +
. - DELAY TIME OF RESPONSE
L —O O] ro00: F—{ oouro OF INPUT MODLILE

:H' . 10301 UCTR

— 1 40030 —

10002

Fig. 4.13 Counter Qperation by Signals
fed from an-External Device



(8) Current Value of Counter at Power ON

Like the timer, the counter keeps the current valuc even if power fails. When
the U84 js turned on, the current value is determined by signals for input <.

Tabie 4.11

Current Value of Counier at Power ON

Signal to Input 2 !

Current Value al Powsar QN

Type of Reference Coil Status | Contacl ' Lp Counter Down Counter
MO Value at power falure Value al power tanrurc
QN —— — _ .
|ﬂF'..'l.Jt Hﬂla'j‘ NC - [ Freset VE"IILI'I:"
Latch Coil - MO )y resel value
DF‘F . . —— | — -—
N value at power {aljure Value at power lailure
N value al power failure Value at power falfure
ON o  o- .
M ; Preset valug
n %= m _ - —
Cail | MO 0 Prosct value
(Nal including . OFF . e e
Latch Coil) : NC - Value al powcer fallure Vaiue at power lailure
| ;. NO 0 Praset value
n ;> m OFF y _
NG Value at power falure Value at power {2iture
Note:

1. The number ol the netwn'rk. including the referance coil of signal to inpwi 2 is n and the number ol the net-
work incicding the counter circuit s m.

2. If the signal to input 2 is composed of more than one conlact, obtain the input 2 status from sach contaci

status.

3. The current value of the counter, at the US4 power DN, is the value read when the counter circuit bas been
solved during the first scanning cycle after power is supplied te the U84,

4_4.5 Application Counter Circuits

(1) Large-Capacity Counter

A large-capacity counter (having a preset value of 10008 or more) can be created
by combining multiple counters. |

. Fig. 4.14 shows a large-capacity counter (preset value = 100 X 150 = 15000)
using twa up counlers.

COQUNT PULSE

No.l COUNTER

— |

104001

o s

00100
LCTR

4031

e o

o040

10002 00040

MET B 23

No.Z2 COUNTER

— = oo1s0 p—-mmmm e o {
LT LRE LY UCTR Qo021
——"H\— 40032 |—
10002
NET $ 24

Fig. 4. 14 Large-capacity Counter

The No. 1 counter generates a pulse (ON time ='1 scan time) for the coil 00040
for every 100 input pulses.

. When the No. 2 counter counts 150 pulses output by the No. 1 counter,

c0il

00041} is turned on to indicate that 15000 pulses {100 X 150) have been counted.

If the contents of 40031 is x (0 £ x =100) and the contents of 40032 is vy (0 =

-

—

vy = 150), the current value {pulse count) of the large-capacity counter is x + 100y,




(2} Long-time Timer

. A long-time timer {(having a preset value of 10000 or more) can be created by
combining a timer and an up counter, '

+ Fig. 4.15 shows a leng-time timer (presect value = 60 X 600 = 36000) using a
l-second timer and an up counter.

—] |— ocooso- = e R
10001 mo | ‘ _ D004AZ
—— 40033 [~ A0EON  fmem—— - — { )}

o004z _ UCTR . 00043
b | ' d  aou3s |-

10001 .
NET # 25

* Horizontal shunt is required.
Fig. 4.15 Long-time Timer

. The l-second timer generates a pulse (ON Lime = 1 scan time) for coil 00042 for
every. 60 seconds while input relay 10001 is ON, |

+ When the up counter counts &0 pulses ﬁutput by the l-second timer, ccil 00043
is turned on to indicate that 36000 seconds (60x600) have elapsed.

. If._the contents of 40033 is :-:. (0 = x = 60) and the contents of 40034 is vyi{ls vy
. = 600), the current value of the long-timer is x + 60y {the number of seconds

the timer has operated).
(3} Clock:

A clock circuit can be ::reatérl by caombining a timer with an_up counter,

* Fig., 4,16 shows an example of a clock circuit.

START
] b 00100 PEr e m e { ¥
1Q0H1 T01 _ K 00044
—FL— annzs oonen P e m e 4 )_
DOGA4 : UCTR - Q0045
HhE A00T6 00060 Pq--—————-—~- < Y
Qoo4ds - : USTH 00046
A\L' : 40037 - nonza b— _{ )_
0QDAE : JcTR | - cooat
—h _ ' 40038 F—
047 :
NET # 25

* Horizontal shunts are required.

Fig. 4.16 Sample Timer/Countsr Cascaded Logic

3 while input relay 10001 is ON, The contents of 40036, 40037,
: values in seconds, minutes, and hours, respectively, The
ided with a compensating circuit.



(4) Circuit for Measuring Scan Time

- It is possible to make up a circuit for measuring the scanning time of the UB84
by combining an up counter with a 0.l-second timer.

Fig. 4.17 shows a sample measuring circuit for scan time.

1sTs
|

LI Ly

___________________________________ _{ }_...
oonag - o DO04E
Puste Ts: ONE SCAN TIME

START UCTF '

{ } 4003 pegge |
10001 T

A0040 b
NET # 27

Fig. 4. 17 A Circuit tor Measuring Scan Time

- When input relay 10001 is turned on, both the up ccunter and the 0.l-second
timer start to measutre the UB4's scanning iime,

+ Coil 00048 is turned on and olf alternately every scanning cycle. When the
up counter counts 300 pulses (alternations of ON and OFF), the output £ is turned
off and the 0.l-second timer stops.

« Now the timer's current value (contents of 40040) is the time taken to count .
500 pulses or, the time of 1000 scanning cycles given in units of 0.1 second.

- If, for example, the wvalue is 205, then the average value of one scan time 1Is

205x0.1 =+ 1000 = 20.5 milli-seconds.

{5} Up/Down Counter

An up/down counter can be made by combining an up counter with a down-counter.

- Fig. 4.18 shows an example of an up/down counter.

—+— ooiee |~
10001

LCTRH
—PN— 40041 -
10003
— — onmoo (-
10002

NCTR

40041
NET #28

Fig. 4.18 Up/Down Countar

The current value {contents of 40041) is increased by one each time input
relay 10001 is turned from otf to on.

+ The current value is decreased by one each time input realy 10002 is turned
from off to om.

The current value js reset to zero when input relay 10003 is tuned on.
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4.5 ARITHMETIC FUNCTIONS
4. 5.1 Types of Arithmetic Functions

+ The arithmetic operations are addition, subtraclion, multiply, and divide applied
on operand V, by operand V:. There are cight variations of arithmetic functions

as described in Table 4,12,

Herealler, the following symbals are - substituted for operands and the number
of holding register storing the result of operation.

- QOperand: V. and Vu
. Holding register number: R

Example: Vi X V. -~ R{4 higher-place digits}, R+ 1{4 lower-place digits)

o
This means that V: is multiplied by V: and the higher-place four digits of

the result is placed in holding repgister R and the lawer-place four digits
in holding register R+1. | |

Table 4. 12 Types of Arilhmetic Functions

Reference

Type Symbol Operator Range of Operand V', Range of Operand V Page
Addition i ADD | 0—9uydE | ' ! H6
Double-procision u A ” i, o

QUDIE-Precision — papp .  0—59999999 AB
Addition , _ S
Subtraction . SUB 0—9939 S .70
Double-precision — AV Vel = . -
, DSUB T 0— 99999392 72
Subtraction o o E |
M ultiply CMUL o - o-9gme | 74
Doubl ecision I N VixVz o " o
ouble-preci _ _ :
e DMUL | | N 0 - 99999999 I &
Divide DIV 0-9999 (0-39989999) . 0-9999 7T
.. — . AT Y e . '
Double-precision | ppiy 0 — 9995999859299999 099999999 80

*The range of V1 becomes as shown in parentheses u_ihen lwo successive input regislers or holding registers are used.

4. 5, 2 Addition (ADD)
| (1) Form

. Fig. 4.19 shows the form of addition (ADD},

.. Addition operation requires three elements placed vertically (top, middle, and
bottom}. Referring to Table 4.13, specify any of constant K, reference
number 3XX XX of an input register, and reference pumber 4$X XXX of a holding

register for each of the tap and middle elements.

. Only reference number 4xXXXx of a holding register may be specified for the
baottom element, : '

. ADD is the symbol denoting the addition.

iINMPLUT 1 — CPERAND YV F— QUTPUT 1

DPERAND u'z e

ADD _
Fig. 4.19 ADD Gensaral Form AESULT b= OUTPUT 3




Tahle 4.13 Elemants of Addition Functicn

Element Pasition . Specified Number- Description

» When constant & is specified, the value 15 the aperand
0p » When 3 % x X and £ x x X % are specilied, the con-

Any one cf the fallowing: e &
. Constant K (00000—0gggg) | [ents arethe UPEfdf_”J_ l‘r’ - 0 to 999%)

» 3 xR (30001--30256) | | \wihen canstant K is specified, the vaue s the operand
. _ s 4 XK [(40001-49995) (V2 — 010 8080 _
Middle - »Whan 3% % x X and 4x X ¥ Xare specified, the cor-
terits are the aperand (Ve = 0 to 92894).

The rasult ol addition functior V. 4+ V> = 0 to 8989)
IS storad in 4x X x x.

o — —

Baottom g v X o (40001 —-49999)

(2) Addition Function

IMPUT 1 — YV — QUTPUT 1
Va2 — OUTPUT 2 l
ADD ALWAYS OFF
A — DUTPUT 3

+ By the addition (ADD), V: = V2 is calculated when the input 1 is OK. The
result is treated as follows,

(a) Il V1 + V2 = 9999,
Vi + V: is stored in R. The Quiput 1 remains OFF,
(b} If Vi.+ V. 2 10000, Vi+ V.- 10000 is stored in R. The output 1 is turned on,

+ The ovulputs 2 and 3 are always OFF.

. The result remains in R even after the input 1 is turned frem on to oif.

{3) Addition Operation

T'able 4.14 shows an addition operation (ADD).

Table 4.14 Additian Operation

Input Condition Operation ‘ Cutput 1
ViV, £ 9899 Vi + Vz—R ~ QFF
" V. + V2 z 10000 Vi V.—10000—R | CON T
OFF None L Nat cperated. OFF a

{4) Example— Addition

—] - cosoe P >0
10001 'IL'
' - oo p— .
ADD '
ven I ALWAYS QFF 20051 :Iﬁm
{a) NET #3232 (b) ADD Operatlon
1 Example 1

ADD in {(a) executes the operation of (b} when input relay 10001 is ON, The
output 1 remains OFF. The result remains in 40051 even after input relay

10001 is turned off,
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4. 5.2 Addition (Cont’d)

Example 2 y .
P_ _l I_ 40067 | e e e e _{ }_ 4GD52_' 42?[‘!
101 . ;
IR

ST | [ 5000_]
ADD } ALWAYS OFF : * -
40053 |— 40053 a0o0
d0052 | 4000

la}) NET #31 | (b) ADD Qperation

~ ADD in (a) executes the '-aperitinn of (b) when input relay 10001 is ON. The
output 1 remains OFF. The result remains in 40053 even after input rclay
10001 is turned off.

' : - 6000
- Example 3 ] || 0052, - —— - ———- { 40052 -
10001 | QNS . Z300
- | 05000 e
ADD } ALWAYS CFF L
40053 - 40053 | 1000
ooz | 60QD

{a} NET 332 | | ib) ADD Qperation _

ADD in (a) executes the operation of (b) when input relay 10001 is ON. The
output l is turned on. The result remains in 40053 even after input relay
10001 is turned off. | - -

4, 5.3 Double-precision Addition (DADD) INPUT 1 —JOPERAND ‘#1|-—.DUTPUT 1
(1) Form. o |
. | . . {OPERAND ¥o— OUTPUT 2
. Fig. 4,20 shows the form of double-precision DAOD :
addition (DADD}, | | | RESULT | OUTPUT 3

Fig. 4. 20 DADD General Form

+ Double-precision addition ovperation requires three elements placed vertically
(top, middle, and bottom). Referring to Table 4,15, specify either reterence
number IXXXX of an input register or reference number 4XXXX ofa holding
register for each of the top and middle elements,

’ C'nly reference number 4X XXX of a holding register may be specified for the
" bottom element. |

* DADD is the symbol denuting the double-precision addition.

Table 4.15 Elements of Double-precision Addition Function

Elemen Specified Number . | : Description
| Operand (V1 = 0 to 99395889) is stared as foHows.
. Errher one r:i the Where 4 x X X
Tep letlowing: 4 AR A - \iH: High order 4 digits af V,
| . T M X oML MoR ] Vil Low order 4 digils of V4
B (20001 —30255) Uperand Ve — 0 ta 99399999) is stared as fallows.
Midﬂle A N Where 4x X X K, _ |
(40001 —49298) 4w X0 4% ¥ XK A1 VzH: High arder 4 digits of V:
- veH VoH - VzL: Low-order 4 digits ot V2
_ | Resuli of DpErath (Vi + V> = 0 1o 999999908} is slored :as follows.
d K K KX - Exampie
Bottqm (40001 —499598) 4% % XK X 4xxxx+1 (Vi1+V)H High arder 4 digits of (V. +Vz)
B | | (v v n [ v Fvaie ] (v 4 Vel Low order 4 digits of (V-4V}
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{2) Double-precision Addition Function

- By the dDuble-ﬁrecistn addition (DADD), V. + V: is calculated when 1he input
1 is ON., The result is treated as ifcllows.

INPUT 1 = v — QUTPUT 1

vz b~ OUTPUT 2
T ALWAYS OFF

R — DUTPUT 3

WA

(a) 1f V. + V. S 99999999,

The four high order digits of V. + V: are stored in R and the tour low order
digits in R+1. The output 1 remains OFF,

(b} If V, + V2 & 100000000,

'The four high order digits of Vi + V. - 100000000 are stored in R and the
four low order digits in R+1, The output 1 is turned on.

- The outputs 2 and 3 are always OFF,.

- The result remains in R and R+1 even after the input 1 is turned from on to off.

{3) Double-precision Addition Operation

Table 4.16 shows a double-precision addition operation (DADD).

Table 4.18% Double-precision Addition QOperatian

Input 1 Condition Operation Qutpul 1

. V. -l W2 —R {High arder 4 digits),
1 = 9 N -
ON Vi + Va2 5 99099990 R + 1 (Low order 4 digits).

Wi+ —100000000—FR IR R
M Vi + V2 2= 100000000 {High order 4 digits}, 5 ON

A+ 1 (Low order 4 digits}.

OFF

Lol TELL T

Not operated. OFF

OFF , None
(4) Exampile —Double-precision Addition
40054 40055
— [ a008s [ -mm---- { = [ soco  eoso
10001 40052
40056 | | +
DADD ALWAYS OFF 30056 40057
| s000 oooe |
2058 — I
40054 [__5000 angsg [ 4000 40058 40053
20055 | 200D 40057 aabo 9000 D00
{a) NET # 33 {b} DADD Operation
' Exampia 1

DADD in (a) executes the operation of (b} when input relay 10001 is ON,

The output 1 remains OFF. The results remain in 40058 and 4005% even after
input relay 10001 is ifurned off.

69



70

4, 5.3 Double-precision Addition (DADD)Cont'd)

50054 40055

o T B e | 5000 4000
10001 o ' goosz N

an0s6 - |— | -+

DACD ALWAYS OFF e e

GO0 QGO0
40058 [— |

40054 |° 5000 aopse [ so00 A0G58  a(0LI

40055 [ DOQD - 40057 | OoOO 1000 0000

(a) NET # 33 (b) DADD Operation

DADD in {a) executes the operation of (b) when input relay 10001 18 ON.
The output 1 (coil 00052) is turned on. The result remains in 41058 and 40059

even after input relay 10001 is turned off.

4. 5. 4 Subtraction {SUB)
(1) Form

INPUT 1 — QPERAND Vi |~—= OUTPUT 1

OPERAND V: = CUTPUT 2

sUB
RESULT [—OUTFUT 3

- F.ig. 4. .21 5UB General Form

Fig. 4.2]1 shows the form ol subtraction (SUB).

. Subtractian operation requires three clements placed vertically (top, middle, and
" bottom!.  Referring te Table 4.17, specify any of cunstant K, the reference
number 3X XXX of an input register, and the reference number 4XX XX of a hold-

ing register for each of the top and middle elements,

Only reference number 4> XX of a holding register may be specified for the
bottom element, | - -

- SUB is the symbol denoting the subtraction.

Table 4.17 Elements of Subtractian Function

- Element Position Specilied Number | '  Description

= Whan constanl K s specified, the value 15 the operand

(V- = 0 to 9994), .
I »Wher 3x #x % ¥ and 4% X x x are specified, the con-

lenis are the operand (Y = 0 to 9899).

Top | | -
Any one of the following:

« Constant K {(Q000—-08053)

PR A ¢ {30001 =30256) « When contart ¥ s spe{:'ﬂed. ihe value is the ClF]Ef'E,["Id

i « 4220 . (40001 —-49990) (Ve — O to 9998),
| iddie | : » When 3x X % % and 4 x » x are specified, the gon-
tents are the operand {(Vz = 0 1o 9992, '

B The resull of subtraclion function { | Vi—Vez | -- 0 to
Bottom |, 4x x> (40001489991} 4g001is stored in 4% X % X. .




(2} Subtraction Function

* By the subtraction (SUB}, Vi - Vz will

be calculated when the input 1 1s ON.
The result is trealed as follows.

(a) If Vi > V=,

INPUT 11

— QUTPUT A

— QUTPUT 2

— QUTPUT 3

V., - Vz is stored in R and only the output 1 is turned on.

{b] If V. = Uz,

V, - V2 = 0 is stored in R and only the ocutput 2 15 turned on,

{c) If V. < Va2,

V, - V, is stored in R and only the output 3 is turned on.

- The result remains in R even after the input | is turned from off to on.

(3) Subtraction Operation

Table 4.18 shows a subtraction dperatian (SUB).

Tabie 4.18 Subtraction Operation

input 1 Candition Operation | Qutput 1 | Cutpul 2 5 Output 3
Wiote e W —=Va—HR 4??DH?FH OFF OFF
on | v 0 R OFF |+.ON. | OFF
i<V Vi-v-wR | OFF OFF |- ONI. .
OFF None Not operated. OFF OFF | OFF
(4) Example — Subtraction
""""i }"“" oohad p— EE‘D
Example ) 10H0
DA0o0 e 0.
SUE i
40080 = 4000 200
{a) NET £ 34

SUR in (a) executes the operation of (b} when

the output 1 is turned on.
10001 is turned off.

Example 2

(b) SUB Operation
input relay 10001 is ON. Only

The result remains in 40060 even after input relay

4npat | 6000
Anne2 | AQ40
—] o woe e
1000 00053
40067 poaem———- .( }.._
SUB OS54
40083 —_-_-q....{ )_
QD055
{a) NET #£35

41061

40062

40062

000

500

1 (H))

(b) SUB Operation

SUB in (a) executes the operation ol {(b) when input relay 10001 is ON, Only
The result remains in 40063 even after

the output 1 {coil 00053) is turned on.

input relay 10001 is turned

off.
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4.5. 4 Subtraction (Cont'd)

30061
aqo62 1 5000 .
Example 3 _ : .
— po] a0061 e - { — 40061 Tﬂ
10001 00053 -
' - 40053 | 5000
40082 |- —-——-{ }—
5B ono34 ) mt. _
400687 b—-—--—- .( }___ 0063|1000
aoDss
(a) NET # 35 {b) SUB Operation

SUB in (a) cxecutes the operation of {b) when input relay 10001 iz ON.
Only the output 3 (coil B0055) 'is turned on.  The result remains In 40063 cven
after input relay 10001 is turned off.

4. 5.5 Double-precision Subtraction (DSUB)
(1) Farm

Fig. 4.22 shows the form of douhle-precision
_subtractiun (DSUB) .

INPUT 1 — A —-QUTPUT 1

Fig. 4.22 DSUB General Form v: = QUTPUT 2
' - CSUB

R |- OUTRUT 3

Double-precision subtraction opcration requires three elements placed vertically
{top, middle, and bottom). Referring to Table 4.19, specify either reference

number 3XXX x of an input register or the reference number AKX %X of a
holding register for each of the lop and bottom elements.

Only reference number 4X XXX Df a heolding register may be speclfled for the
bottom element. . -

+ DSUB is thE-EYthl dénoting the double-precision subtraction

Table 4.19 Elements of Double-precision Subtraction Function

Element - .
escriptian
Bosition Specified Numbar | Descriptic
Opecand (Vi -0 12 999999991 15 stored as 1ollows.
Where 4 ¥ X % X,

: o L AN XXM A
Top Either one of the [ v H Vab o
loliowing. o Vi Higher- pla::e 4 d||:ts of V1.

I ¢ 3N X X X | ViL. Lawer-place 4 d|glts of Wi,

- (30001 -302595) Dperand (Vz =0 to 99999999) 15 stored as folows,
g K KKK Where 4 X X x x|
_ 140001 —419998) 4% W KK - 4% X X x4+
Middle . : Vor Vol l
Watt: Higher-place 4 digrs of Yz,
Vel Lawer-place 4 digits of Ve
" | Result of operalion { | ¥h —Vz | =0 10 99999999) s stared as fallows.
Lxample, - . - :
: : AWK K - AWK KX dxmwx+1
Bottom ' : ' Y | v ValL
(40001—-489398) - |Vl o a
| [ Wi —Va | H: Higher-place 4 digits of [ Vi —Ve | H.
| Vi —

Vz | L. Lower-place 4 dagna of | W — V2 | L.




(2) Doubie-precision Subtraction Function

INFUT 1 — Vi — QUTPUT 1

Vo — QUTPUT 2

DELIG .
A — OUTPUT 3

+ By the double-precision subtraction (DSUB), V. - V: is calculated when the
input 1 is ON. The result is treated as follows.

(a) _If Vi > Vo,

The four higher-place digits of Vi - V2 are stored in R and the four
lower-place digits in R+1. Only the output 1l is turned on,

(b) If Vi = V=,
Vi - Va2 = 0 is stored in R and R+1 and only the output 2 is turncd on.

[E} lf Vi < vz,

The four higher-place digits of V2- V. are stored in R and the four lower-
place digits in R+1. Only the cutput 3 is turnecd on.

- The result remzains in R and R+1 even after the input 1 is turned from on to

off.

(3) Double-precision Subtraction Operation

Table 4.20 shows a double-prccision subtraction operation.

Table 4. 20 Double-precision Subtraction Cperation

Inpul 1 Condilion Operation Culput 1 Cutput 2 | Quipdt 3
k V1 —Vz—H (Higher-place 4 digits), S
Vi>Ve F-+1 (Lower-place 4 digits}. | O <] ©OFF CFF
ON Vi =Va 0 —+R. R+1 OF F . ON - 1 OFF
Ve — V. =R [Higher-place 4 digits], § 702
LD R+1 (Lower-place 4 digils) S~ YL = E'N
OFF None Nl operaled, OFF OFF {IFF

{4) Example -~ Double-precision Subtraction

40064 &000 4N1GE £000
aNgEs | 0000 40067 | D000
Example 1 | ' :
— = a0082 = ---—- { 423;; '10'3333
100 00056
ADOEE = { ADOSE ST
[SUE SISl SO QUDD
40068 ——-——---_.( }_
(058
ADDGE 40063
1000 oopo |-
{a} NET # 36 (b) DSUB Operation

DSUB in {(a) executes the operation of (k) when input rclay 10001 is ON, Only
the output 1 {coil 00056) is turned on. The result remains in 40068 and 40069

even after imput relay 10001 is turned off.
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4. 5 5 Double-precision Subtraction (Cont’d)

E.i ample 2

annga | 4000 apoge | 5000
A00ES | DA 40067 | . 0oon
' . AQDR4  A006S
—] - 90088 —-———--- 4 . Y= [a000 aomo
13001 . 00056
~RUE e e S '( }'_ 40066 4007
DSUE Goa=7 5000 O0A0
JO0BE fm—m ————— —~ - -( }——
nooss
ADDGE 40063
10K DOOQ
(a) NET # 36 (h) DSUB Opsaration

DSUB in {(a) executes the operation of (b} when input relay 1000l 1s ON,
Only the output 3 (coil 00058) is turned on. The result remains in 40068 and

40069 even after input relay 10001 is

4. 5.6 Multiply (MUL)
(1) Form

Fig. 4.23 shows the form of multiply (MULJ.

Fig. 4. 23

turned off.

IMFUT 1 —4 oPepanovi |— OUTPUT 1
CFFAAND v +— QUTFUT 2

PALIE.
RESULT |— OQUIPUT 2

MUL General Form

Mulliply operation requires three elements placed vertically (tap, middle, and

bottom)}. Referring te Table 4.21,

specify any of constant K, thc reference

number 33X ¥ XX of an input register, and the reference number 4 X KXol a
holding register for ecach of the top and middle ¢lements.

Only reference pumber XXX X of
Lottam element.,

d hnldz’ﬁg register may be specified for the

. MUL is the Ef,'mb-:}] denoting the multiply.

'Table 4. 21 Elements of Multiply Function

Eiemenl Position Specified Number Descrigtion
a\When canslant K is specified, Iha value is the operand
T (Ve = 0 lo 9248)
©P Any one ol the following: |*When 3x % x x and dX % x X are specified. the conleris

» Conatant K (0030—-5999

are the operand (Ve = {0 to 9893),

_ s ¥ % X W (30001 30256)
' o X% (40001 —49989]

When constant Ko spesiticd, the"uéluu 13 1the c’-péranr_i
(Vz —~ 0 to 9259) '

4

Middle s hen 3x x x w and 44X x & x are specilied, the conlerts
are the cperand {Vz = 0 1o 9988}
T . " Higher-place 4 digils af res functian is stare
Bottom 4% % % % (40001 —40098) Higher-place 4 digils al result of multpty Tunction 1s d

iR 4% %=} and lower-place 4 didils in % ¥ K x- o

(2} Multiply Function

INPUT 1 -

W, — JIUTPUT 1
ve  —OQUTPUT 2 |

. MUL ALWAYS OFF
R — QUTPUT 3

By the multiply (MUL}, Vi X Va2 is calculated when the input 1 is ON. The

resull is treated as follows. The

four higher-place digits of Vi X V. arc stored

in K and the four lower-place digits 1n R+1l. Output 1 is turned omn,

. .« The result remainsin R and R+l even after the inpﬁt 1is turned from on to oftf,



{3) Multiply Operation

Table 4.22 shows a multiply operation  (MUL}.

Table 4. 22 - Mulliply Operaticn

Inpul 1 Condilion Qperation Cutput 1
V. X2 =R (Higher-piace 4 digils), o e
DA SEE R+1 (Lower-place 4 digits) |- ‘3” B
OFF Nane Mol aperated, - QFF
{4) Example — Multiply
Exampla 1 — | ovoson -
500
i1} -
ano1a - . K
ML ALWAYS OFF 10
anry |- J
40070 40071
0000 5000
ta) NET # 37 (b} MUL Operation

MUL in (a) executes the nperz[tinn of {b) when input relay 10001 is ON. The output
1 is turned on. The resull remains in 40070 and 40071 even after input relay 10001

15 turned ::rlff.

Example 2 0001 {500
' UL = - anon1| 500
Jalai]
F Y
amon  —
PALIL ALWAYS OFF 100
40072
40072 40073
D0E DK
(a) NET # 38 (b} MUL Operation

MUL in (a) executes the operation of (b) only during the scanning cycle whf?n
input relay 10001 is turned on. The output 1l is turned on. The result remainsin

40072 and 40073,

4. 5.7 Double-precision Multiply (DMUL)

(1) Form
+ Fig. 4.24 shows the form of INPUT 1 ~— OPERAND Vi b= OUTPUT 1

double-precision multiply (DMUL).
OPERAND ¥2 pP— OQUTPUT 2

DRLUL
RESULT — OUTPUT 3

Fig. 4. 24 DMUL General Form

75



4. 5.7 Double-precision Multiply (Cont'd)

Double-precision multiply vperation requires three elements placed vertically

(top, middle, and bottom). Referring to Table 4.23, specify either reference
number 3X XXX of an input register or reference number 4XXXX of a holding

register for each of the top and bottom elements. o
Only reference number 4XXXXof a helding register may be specifed for the bot-

tom element.

DMUL is the symbol denoting the double-precision multiply.

Table 4. 23 Elements of Double-precision Multiply Funclion

Elemerl Pnsit.nn_ Specitied Number Descriptian

Operand (V-0 to 999998999) is stored as follows.
Where 4% xX o %,

Top - I 4 x %A1

o .-

P Either one ol the Ve R
fellowing: ViH: Higher-place 4 digits of Vs

. JK MM K ViL: Lower-place 4 digils of Vi

(30001--30255%) | Operand {Vz =0 tb_ 99999993} is stored as follows:
Where 4 x » K, :

» 4 A KN
. (4000149998} 42 X X X 4% KXW

Middle . VR | Wt
V214 Higner-place 4 digits of v
Va2l Lower-place 4 digits of Ve

Result ol operalion (V- X V: = 0 1o 9998999999993939) is sicred as (ollows.
A X ® K T 4K HI dx R H+2 4% %X +3
4 % A1 2] [ v }{"-.In"zjz— | _i (V1 XV : [ (VixVeha
Battom 140001 —49996) (V1% Vz2) Most significant 4 digits of (Vs 2V

(V1 = Vi)z: Higher-place 4 digits of (V- X Vz)
Vi X Vel Lower-place 4 digits of [vh XVe)
(W :fe:\.a'z]n_ Least significant 4 digits ol (V1 X V2)

(2) Double-precision Multiply Fu nct_i»:m

INPUT 1 = V1 — OUTPUT A
Vo — QOUTPUT 2

DMUL ' ALWAYS OFF
R — OQUTPUT 3

« By the dc}uble—prer,isinn'mﬁ]tip]y'(DMUL), Vi X Vz is calculated when the input
}.is ON. The result is treated as follows.

The most significant four digits of V. X Ve are stored in R, the second
most significant four digits in R+1, the sccond least significant four digits
in R+2, the least significant four digits in R+3, and the output 1 is turned

on.
« The result remains in R, R+1, R+2, and R+3 after the input 1 is turned from
on to-aoff. | |

(3) Double-precision Multiply Operation
Table 4.24 shows a dﬂubIIE*prE:Ci.SiDﬂ multiply.

 Table 4.22 Double-precision Multiply Operation

Input 1 | Condition : Operatian Qutpul 1
ViV =R IMost significant 4 digils;, R T
| R+ 1 (2nd most significant 4 digits), [ miei
Bl LS R+ 2 (Znd least significant 4 dugiis), |- - GN
| R+1 (Least significant 4 digits). -3 0
OFF Nane Not operated. . QOFF




{4) Example — Double-precision Multiply

— |— 40074 |— OUTPUT 1 40074 40075
10001 NGz Qa0
40076 p— 4007t A0FT
DMLIL } ALWAYS OFF }{) Ooos 0aop

A0G7E o
40078 1a07TS A400ELD d00a1
0aa 010 (L4, Hi| DQad

{a) NET £39

(b) DMUL Operation

DMUL in (a) executes the operation of (b) when input relay 10001 1s ON,
The output 1 is turned on. The result remains in 40078-40081 even after

input relay 10001 is turned off
4. 5.8 Divide (DIV)

{1) Form
Fig. 4.25 shows the form of divide (DIV),

INPUT 1 —{ QPERAND Y, OUTPUT 1

- QPERAND ¥z OUTPUT 2
oy
RESULT CUTRUT 3

Fig. 4.25 DIV Generat Farm

+ Divide operation requires ihree clements placed vertically (top, middle, and

bottom). Referring to Table 4.25; specify any of constant K, reclerence
number 3X XXX of an input register, and reference number 4 XXX X of

a holding register for each of the top and bottom elements.

+ DIV is the symbol denoting the divide.

Table 4. 25 Elements of Divide Funcjion

Elarment . ' N —
' n
ST Speacified Numbar | Descriptio

= When conslant K is spegcified, the value is ihe agerard (V. =7 to 9999)
s When 3xX X x and 4% % % X are specified, the operand [V -0 10 2938

1 1 o
Any cne of the loilowing: 9899y 15 stored as lollows.
« Sonstanl K {0—99499) Exampte,
Top « 3X X ¥ X {30001 - 30255 A5 3 % X A% % % W41
s 4R ok ox (40001 —-49898) [ V. H | VoL

WViH: Higher-place 4 digits of W
ViL: Lower place 4 digits of v

Any one ¢l the following: When conslant K is specified, the value is the operand (V2 =1 to §985),
Middle » Constant K (1 -993%) *When 3xX <X X and 4% X X x are specified, the contents are 1he
' - 33 X x 2 (30001- 30256) | operand (V:=" to 9999

o d xR K (40001 —493999)

Result of divide lunction (V- =W} 5 stored as follows.

Where input 2 1s OF F, Where input 2 is DM,
o Ax AKX 4% x % X+ 1 43 KK X 4% K ¥ K+
Boltom 4 A % X ¥ (40001-49958) ﬂ |
T.h_-enq-;r::"t?e_hn{ " The remainder The integer The decimai
ol (V1 *- V) ol (V1 -Va) guiatient Hf quotiant of
: (Ve Ve (W =Wy
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(2) Divide Function

INPUT 1 ~ , | ouTPUT 1
. 1

' Ve 1 QUTPUT 2
INPUT 2 o
H

- ouTtpuT 2

By the divide {(DIV), Vi +V: is calculated when the input 1 is ON. The result

is treated as fallows,

(a} If the input 2 is QFF,

The quotient of Vi = V2 is stored in R and the remainder in R+l.

output 1 is turned on.

{b) If the input 2 is AN,

Only the

The integer part of the quotient of V, + V. is stored in R and the decimal
nart (rounded off to the fifth decimal place} in R+1l. Only the output 1l is

turned an.

(c)
u_f[.

The result remains in R and R+l even alter the input 1 is turned from on to

{d}' In the following cases, divide dp'ei:'atinn is not executed uand zero is placed in

each of R and R+].

+ When Vz = (0, the output 3 is_turﬁed on,

If the quotient or the inlEger.par‘t. of guotient overflows in R, fhel output

2 is turned on.

{3) Divide Operation

Tables 4.26 and 4.27 show a divide operation (DIV).

Table 4.26 Divide Operation {Constant in Top Place)

Input 1 [ Input 2 | Condition Operalion { Gutput 1 | Qutpul 2 | Dutput 3
. _ . ' . H (Duotient} 3
- oFr v =0 | Vi3V fi:—ﬂ (Romainden D.w OFF OFF
- Ve=0 oA OFF orf ON
) ' . R . (nleger quotient)
Vel Vi=Ve=pg |1 (Decimal quolient) = S
QN OF e = - - |
Vzml) 0 ~R+ i QFF OFF oN -
OFF SPE | None Not operaled. - OFF OFF OFF
'Table 4.27 Divide Operation (Register in Top Place)
“Input 1 Input 2 Condilion QOperalion Qutput 1 | Qutput 2 Cutput 3
Ve a0, Ve Vs (V1 X 10000+V1.) 5 Vo—en .| i o ON | OFF OF F
ON L OFF  Vzx0, VinzVz- o0~ QFF | ON OFF
A
Ve =0 | 0 -+R4, QFF OFF ON
V2 30, Vin Ve | v 10000+Vie)+ Va3 Jc_1_§}£,‘;ilrggﬁgﬁgﬁ;‘:1’l} ON OFF OFF
ON ON  Lves0 VizVe | a-f_, OFF ON OFF -
Ve =0 0 =g 41 OFF OFF | ON
OFF o None Not operated. OFF OFF | OFF




(4) Example—0D

wide

..._l [-— 0400 e ' 1001
1001001 -
1
po00s - WP
Dl _ *
0062 40083
400E2 33— anaa | com
—
GUOTIENT RKREMAIMDER
fal NET x40 (b} OIV Cperation
Example 1
— onos [
10002 : —
- 3
Q003 — * ‘
1Y
40082 40CE3
0032 - anss | 3373
- - iy -y
INTEGER DECIMAL
QUOTIENT QUOTIENT
(a) NET £ 40 (b} DIV Cperatlon
Example 2
. A0BA  ANTRS
0100 { 0000
—f p——] a1 | | ]
108N s
o300 — wp l
]I 40066 40087
s | 1335 [ mfu J
QUOTIENT REMAINTER
anpoed | ten
a08s | noon
(a) NET £ 41 (b} DIV Operation
Example 3
anp4e  4008R
— 40084 - [ eg | oono |
1000z —
B
on3nG = * ‘
Dl 40085 40087
A00BE P Wi | 3353
- ——" y -
s008¢ D100 INTEGER DECIMAL
TIEMT
40085 [ B0CD QUOTIENT QUOTI
{a) MET £ 41 {&) DIV Operatian
Example 4
0000 3000
— /1 s - 0005 | 432+
+
10002 4m3@:i
10085 +— Wy l
0w 40039 40090
40040 - 0543 L Qo3
. a L 3
QUOTIENT REMAIMOER
20001 | 000S
0002 | 4324
appEs b 100
{a) NET # 42 (b} DIV Operation
Example 5

DIV in {(a) cxecutes the operation of (h)
when input relay 10001 is ON. Only the
output 1 is turned on. The result remains
in 40082 and 40083 even after input relay
10001 is turned off.

DIV in (a) executes the operation of (b)
when input relay 10002 is ON, Only the
output 1 is turned on. The resull remains
in 40082 and 40083 even alter input relay
10002 is turned oft.

DIV in (a) executes the operation of (b}
when input rclay 10001 is ON. Only the
output 1 is turned on. The result remains
in 40086 and 40087 even after input relay
10001 is turned ofl.

DIV in (a) execuies the operation of (b)
when input relay 10002 is ON. Only the
output 1 is turned on. The result remains
in 400856 and 40087 even alter inpul rclay
10002 is turned off.

D1V in {a)} executes the operation of (b}
when input relay 10001 is ON. Only the
output 1 is turned on. The result remains
in 40089 and 40090 even after input reclay
10001 is turned off.
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4. 5.8 Divide (Cont'd)

| | T 30001 30002 DIV in (a) executes the operation of {b)
1.[]IQ.E|E _ (0as | 4321 when input relay 10002 is ON. Omnly the
' - S L output 1 is turned on. The results remains
ao0s |- W in 40089 and 40090 even after input relay
oIV { 10002 is turned oll. '
4D0EY 40090
aopas |- 0543 [ 2100
. L " e r
INTEGER DECIMAL
30001 1000 QUOTIENT QUOTIENT
a0002 | 4321
aooes {100
{a} NET # 42 (b) D'V Operation
Example &

INPUT 1 — OPERAND V1 |—OUTPUT 1
4. 5. 9 Double-precision Divide Function (DDIV) |

| - RAND ¥ — 2
(1) Form INPUT 2 — QPE . —OUTPUT

e DDV
Fig. 4.26 DDIV General Form RESULT —OQUTPUT 3

+ Fig. 4,206 shows the form of double-precision ﬂivide {(DDIV},

. Double-precision divide aperation requires threc elements placed vertically (top,
middle, and bottom). Referring to Table 4,28, specify either the reference
number 3X XXX of an input register or 4 XxXXaf a holding register for each
of the top and middle elemcnts.

+ Only reference numbef A« xx of a holding register may'be specified for the
bhottom element, - . _ .
. DDIV is the symbol denoting the double-precision divide.

Table 4. 2B Elements of Dhuhle-precisinn Divide Function

Element Position Specilied Number Description

The operand {Vr =0 to 9989999890989598) is sigred as follows
Where 4 x % 2 %,

L A -
Eitner one af the following: LRSS A XA X X+ TS 29 B8 2 & R

Top | a5 x%x wooot1—a0z5m | LV """H: d| MEECTTS T [ AL
: ViirHy o Mosl significant igits of Vi

. K KX 14008

? (40007 —49398) ViHez: 2nd maost significant 4 digils ol Vi

Vil 1o 2nd least significant 4 digits of Vs

Vil Least significant 4 digits of Wi

" Tne operan — 9 ' t 5,
Either one ol the following: Eheefepirgﬂ}?}?; L LS 9999999_9}- '3 gtﬂred as tallow

Middle XX X (BU00T—30288) | o o 4xxx X 41 VeH: Higher-mace 4 digits of Ve
. » 4 X X ¥ X 140001 —-49988) Vab L VaL. VL Lower-place 4 digils of Va

The result of Dperatiﬁh {\}1 %2 is stored as follows.
Where input 2 is OFF,

4X %X K X AX XX HHT AKX XX 2 4NN x+3
) | -I--mer-rﬂace [ Ll p|a|;.e. Hwgher. place J IV L Cndr o as
& igits 2 cwgils . 4 digits & s
Bottom 4% ¥ %X ® (40001 —49996) | Quotent of V1V Ramainder ol [V1=V¢)
' Where inpul 2 is ON, _ ' . .
LS A A 4 Ao X w4 4 X K XK+2 4K EX+3
Heghar - place | Loweee- pliL e Hmgler-p 3o l Limeer-place -‘
4 dlgits ! 4 cdiygils 4 At A degiE
Integer. quotient of {V1<Vz) Decimal quotient of (M1 =V2)




{2} Doublie-precision Divide Function

By the double-precision divide (DDIV),
The result 1s treated as iollows.

is ON.

INBUT 1 = Vi

- QUTPUT 1

INPUT 2 — Wz —— OUTPUT 2
Dy
R — QUTPUT 3

(a} If the input 2 is OFF,
The four higher-place digits of the quotient of V. + V. are stored in R and
the four lower-place digits in R+l.

The four higher-place digits of the remainder of Vi <+ V: are stored in R+2

and the four lower-place digits in R+3.

Only the output 1 .1s turned on.

(b) If the input 2 is ON,

+ The four higher-place digits af the integer part of the guotient of V. + ¥V
are stored in R and the four lower-place digits in R+].

Vi = V. is calculated whoen the mput 1

+ The four high-place digits of the decimal part of the guotient of V, =+ V. are
stored in R+Z and the four lower-place digits in R+3.

Only the output 1 is turned on.

{c} The result remains in each of R, R+1l, R+Z, and R+43 even after the input 1 is
turned from on to off,

(d} In the I[ollowing cases, the divide operation is not executed and zero is placed

in each of R, Rt+l, R+Z, and R+3,
- When V. = 0, the output 3 is turned on,

-~ If the quotient or the integer part of guotient cveriflows in R and R+1, the
output 2 is turned an,

Example:

Where V. = 5000000000,

and V= = 10,

carnnot be stored in B and R+1.

(3) Double-precision Divide Operation

Table 4.29 shows a double-precision divide operation (LDDEV),

Tabte 4. 28 Double-precision Divide Operation

the quotieni 500004000

Input 1 bnpul 2 Condition Operation Cutput 1 | Output 2 § Qutpul 3
| Vo=V 19 EVORd, | WX 10 e TRV 1 Ve - (Vi X TP ) —
a3 10 Ve W v V.
Hig_hp[-pla?e R {H:cher-place 4 digits of quetienl), OMN OFF OFF
B digits of ¥ R+ {Lower-place 4 digits of quonent),
ON OFF R+ 2 {Higher-EIEE-:' 4 dlgltﬁ ] "Eﬂ'lﬂfiﬂdei:l.
Rt2iLower-place 4 digits ol remainder,
Vel 0—~R. R+1, R+2, R+3 oeF | On | OFF
{er 2 1D Vg2 Vi o
vz 0 Q-F R-41, R+2 RA+3 QFF QOFF OM
R Vam{Un X 1GH V)0, | (Ve X 10% £ Vo 105 VX 108+ Vo) (VX 1D V)
[V 21 O W jl W s UE
"“gherﬁl&ﬂe . B (hwgher-place 4 cigng al wnlegar I,']I.I'[I“Eﬂ[} O OFF OFF
3 digits af Vi R—1 {Lower-place 4 digits of .rleger quotienty,
ON ON R-+2 {(Higher-place 4 digits of decmal quotient),
A+3 {Lower-place 4 digits of decimal quolierd).
el D—-_H"FI+1. R+2 R+3 OFF GN QFF -
[ e X 104 V)2 Ve '
Wi -0 0—-R, BR+1 R+2 RE+3 OFF OFF G
OFF |ON, OFF [None Not operatec. OFF | OFF | oFf
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(4) E_xaniple—Duuhle-pr:ecisinn Divide_

{ | 40091
10001
40005
Do
40097
(a}) NET #43

43081 aogo
ACHG qodl
aQpe3| o000
40084 | 0000
anoss | nooa
anose | Q000
Example 1

400"

40032

40043

40094

g0ac0

0om

QG0N

Qoo

40095 40006
Qog3 [ OO0

4037 40098 40088 40100
oo | 3333 | 0007 | GO0d

[ R e, .

— p
QUOTIENT REMAINDER

(b} DDIV Operation

DDIV in {(a) executes the Dperatic;h of (b} when input relay 10001 is ON., Only

the output 1 is turned on,

input relay 10001 is turned off.

DDIV in (a) executes the operation of (b) when input relay 10002is ON, Only

— | 40091 —
1N0DZ2
40095 =
DoV
(a) NET 43

40051 40082 40093 40094

oon -

A00d

A

oo -

400495 40086

o033

oo |

3

40031
P
Az
4A0Da4
AD095

20098

40097 40088 40099 40100

. DOO0

A333

3333

3333

(b) DDIV Contents

Example 2

The vesult remains in 40097 to 40100 even after

00ac
0a
000G
- D30
D003
Q0oo

the output 1 is turned on.  The result remains in 40097 to 40100 even after
input relay- 10002 is turned off. |



4. 5. 10 Programming Arithmetic Logic and Precautions

In all arithmetic operations, add, subtraction and multiply function require only
input 1, and divide requires only inputs 1 and 2. But the P1%0 CRT programm-
ing panel gives display as eath output element linec which may he connected to
each input element line.

(1} Programming Arithmetic Logic

All arithmetic operations require three elements placed vertically (top, middle,
and bottom) in a network. They can be used at any intersection of the 7 lines-
by-10 columns matrix, however the top element (operand} cannot be used on either

}ine 6 nor line 7. |
COLUMN 1 2 3 4 3 6 7 3 S 10 11

Example LINE1 — amoo |-
1000
I ag10t
_ suUR
3 - 4 02 -
4 o
5 H—H 40102 |
10002
g 40105
G5B
7T A0107 =
NET 3 44

(2) Inputs of Arithmetic Logic

Inputs to the arithmetic logic may be outputs of relays, timers, counters, data
processing circuits and other arithmetic operations.

10001 10002 10007 | yeTr 10001
— —pq oo —N—{ 20111 - apoco - o0oo0 | ovoos |-
10003 10004 SUB 10002 ADD SUR U6
40110 v = a1z =1 aoma |-
Example 1 Example 2 Example 3

(3) Outputs of Arithmetic Logic

Coils need not be connected to three output nedes (1, 2, and 3) of an arithmetic
function. A relay contact may be connected to the output nodes on the right
or connect the output nodes directly to an input node of an arithmetic circuit,

except relays.

If results of addition and dnuh]e—pfeciaion. addition operations exceed 9999 or
999995499, respectively, only output 1 is ON. When other arithmetic circuits are
cascade-connected to outputs of addition or double-precision addition, usc proper

care.
— l— 3o - — - a1 —b—-------- { }— 20119 40120 an1ig -
10001 100D 10002 000sa
a4 pb—------- + 40119 1o 00065 f—
T‘LT' - AT 10003 BO06R SLIS - MEIT BLKM
. ] E———— 40119 |=[ 00001 acooy  f—
e = T 1=
00061
Example 1 Example 2 Example 3
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{4} Execution of Arithmetic Operations
(Only One Scanning Cycle) |

To execute a constant arithmetic opcration, connect the inputs directly to the.
power rail on the left. To execute it only in one scan, use a transitional contact
as an input. '

— 3OO0 b ’-——"]7 Qa0

Example 1 : Example 2 alney -

' . . anotH Gaonn  —
MUL SUB
B 0123 [~

(5) ORed Outputs of Arithmetic Operations

Outputs of the subtraction, the double-precision subtraction, the divide, and

. double-precision divide can be ORed by using a vertical shunt on the

side.
— | a0124 e }_ _”| Paveny CGN AT IMPOSSIBLE DIVIDE
1 QD0 :I 00T 10001 |
40125 ' S — a9 fme——m—mmmma{
SuB anine DIV 00072
- ON AT {40124) = (40125 ]
ADIZ2E | : { = ] 40130
MNaote: H K oW K R X ¥ X o conlants
Example % o Example 2
1} 40132 ¢34 |- |
10061 Multiply is exscuted regardiess of
A1 33 gcion the result of subtraclion
SUR UL (cascade operation).
134 an3s -
Example 3

4. 5. 11 Example—Ahpliﬁatinn Circuits of Arithmetic Functions

(1) Clearing Contents of Holding Hegisters. to O

+ To clear one helding register to 0

This is performed in three ways as shown in Examples l through 3 below. In
" all cases, the contents of 40141 become 0 when input rclay 10001 is ON.

—| |— cocoo — -m141. — — 4 coooo +

10007 10001 10007
. ouogg | an141 00000
Fig. 4. 27 Clearing - SUB 5UB ADD
Contents of Holding a4 = ama ap1a1 po
Registers to O .
Cascaded ' Cascaded Cascaded
* canneciion conneclion l:n:nnlnecticm
enable enahle dizable
NET $# 44
' Example 1 Example 2 _. _ Example 3



» To clear two successive hoding registers to 0

When mput relay 10001 is ON,
the contents of 40142 and

40143 become [

| —{ ooooe |-
10003
00000
Fig. 4. 28 Clearing MUL
Two Successive Holding agnas
Registers o Q
Cascaded connection enable

NET £45

Example

(2) Setting Constant or Contents of a Register 1o Holding Register

- To set the constant in a holding repister

This can he performed in two ways as shown in Examples 1 and 2 below.

In

both cases, 9999 is set in 40144 during the scanning cycle when input relay

10001 is turned on.

. Fig. 4.29 Setting
a Constant in
a Holding Register

+ To sel the content of a register in a holding register

This can be performed in two ways as shown in Examples 1 and 2 below,

hoth cases, the contents of 30001 is set in 40145 during the scanning cycle when

-—H }—-— 09995 {—
10001
opaaoD I
SUB
Apnaa |

Cascaded cornnection

enable

NET # 46

Example 1

input relay 10002 is turned on,

Fig. 4. 30 Setting
the Contents of a Ragis-

ter in a Holding Register

—— 00 -
10602
| oooon g
SuUBE
AQ145 |~

Cascaded connection

anahle

. NET #47

Example Exampie 2
(3) Limiting Contents of Holding Register
« To lmit the maximum value
0446 Qo500 —
aQ500 onpod
Fig. 4.31 Limikng SUB SUB
the Maximum Value 40147 g
NET j 48

Example

—t— owssa
10001
oo
ADD
atrias

Cascaded connection
disable

Example 2

In

—|H— 0001 |
10002
aoonn -
ADD

40145

Cazcaded connection
disabla

Meta: If the cantent of 300071 is
greater than 10000, it cannol
be set correctly to 40145 The
value of AA001 minus 10000 iz
sel 10 40145, Use the meihod
cf Example 1 in this case.

Note; The maxlmum uaiuje of the
contents ol 401 46 is limited 1o 300,
e, (40148) < 500.
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4. 5. 11 Example—~Application Circuits of Arithmetic Functions (Cont'd)

Ta limit the minimum value

Fig. 4. 32 Limiting
the Minimum Value

- To limit the range

Fig. 4. 33 Limiting
the Range

(4) Stepping Switch (Having a few Steps)

—1 00100 par 0o

ACH 46 Qaoon

SUR SUE

40147 40146
MNET # 48

REL Q0500

a0s00 Q0000

SUB SUB

40147 AP 46

80100 08100

401 45 Onano

SUB SUR

40147 A4
"NET £ 48

Note: The minimum vajue of 1hs
contents of 40146 is limited Lo TOO.

e, 100 = (401448).

Example

Mote: The rang'e af the cantents of
40146 is limited in a range of 100
to 500, ie. 100 = (401486) ‘—-'f_EEIi]-

- Example

A stepping switch having a few sfepﬁs can be programmed in the fellowing way.

Example: Stepping switch with b steps

{a) Step.Circuitry

M
K. Step No
{b} Ladder Diagram
—] — cooo7 qooc1 e
DODAD UCTR
_1\1__.. A0151 ooono b=
100032 ' ADD
40151 - =
NET # 4B

Fig. 4. 34 Stepping
Switch of & Steps

W=D 15tep] Step No.
{ —
OHOAB
{
LU 2
DpOs2
v
{ I 3
00083
{ y— 4
00084
N5 - < ) 5
a00as
N-6 O ~{ &
2 DOOBE
00001
ANE] b mmm—m—— = ———— = —————— - < -
sUa 00081
40152 AanonsE _.._...________,_____,_{ ' }_
| 00082
40157 == — = mm——mmm— e ~{
SUB 000E3
40152 = 00005 p—————===- <{ .
Qo054
A5 b— e ——- +{ }_
SUB ODOAS
aonsz f—----—-o{ }—
ON0BE .
MNET 4 49




{5) Scaling R

WEIGHT (0-600 TONS) B B B )
| ‘ ' B1075-1 30005 a063 '
M | ] et e | 01043
_ | I | * ,
’ 1/ 0 ALLOCATICN, (scauwe BY
|

EINARY SFECIFIED

LADDER

Fig. 4. 35 Reading Analog Signal and Scaling

. Assume that a voltage signal ol 0 to +10 V comes [rom the weighing machine
to the analog input module B1075-1, as shown in Fig. 4.32, which converts the
voltage signal to a numeric data of 0 to 4095 and enters it in input register

30005,

- The numeric data of 0 to 4095 enteréd in 30005 can be converted to a wvalue of
0 to 600 {tons) by using the ladder circuit shown in Fig. 4.36. |

--—”— 306005 -[ 401B1 40164 G0163

BOOB7
READING | oo 04005 |- | @sooo || nodot |-
|
MLIL DIV SUB -
WEIGHT | M- | 2oLl e L ae
' 500
‘ (40183) = ghpe * {30005)
_ Fig. 4. 36 . 3098
Scaling Circuit NET # 50 Note: The guotien of division is chbtained by

rounding the first decimal place.

(6) Saving 1/0O Modules

It is very easy to let the U84 read a value set by a digital switch or let a digital
indicator display data stored in the UB4 by allecating the register to the I/0
module. The 1000-series 1/O module can decal with 4-digit BCD data. Therefore,
efficiency is the highest when it deals with four BCD digits.

The following is a method to let a single module process two data having
different dimensions by using multiply and divide funcitens, Fig. 4.37 shows
an example to let an input module read two numeric data of 2 digits each. Fip.
4,18 shows an example to let an output module output numeric data of 1-and 3-
digit.

« Saving input module

(a) Hardware Configuration (b) Ladder Diagram
HOPPER -
NUMBER WEIGHT —|4}4 oo ANT1
DVGITAL INPUT MODULE 10001 4011 onon
switch 11A4e cje(d (61059 C) - ooom — | eoigo = a0172| CODAB
- MLUIL D amza | OoLD WEIGH T
w 1 A7y | 4T3 - 40178 | O0AR HOPFER
NUMBER

= INPUT REGISTER

= 30001

m L w100 (ALLOCATED IN BCD)  NET # 51

= 1 QL)

___INPUT RELAY
10001

Notee A, 8 Cand D are Oto & and
each digit is input by BCO code.

Fig. 4 37 Saving Input Module
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4. 5. 11 Example—Application Circuits of Arithmetic Functions (Cont'd)

As the contents of 30001 is multiplied by the constant 1, 0 is _entered in 4[]1'?1
and CDAB (= C X 1000 + It X 100 + A X 10 + B) in 40172, We use the divide

to produce a remainder. By CDAB -+ 100 + CD with remainder AB, the weight and
happer number are separated in 40173 and 40174. |

+ Saving output module

a} Hardware Configuration TIMER ELAPSED i
(a) dwa g NUMBER  TimmE {b) Ladder Diagram
QUTPUT . - 0175 E
e S I 0 e Il o R i
o l L 40177 o
. 4 | owoo = | ao7e = oo
ML ADD
| | - 40177 | a1z =
OUTPUT REGISTER I$- *1d _
40179 NET £ 52
(ALLOCATED IN BCD) 100 ' *
Ex 1000+ FGH- EFGH
1000 | : | (Where 0% ES 9, 000 = FGH = 999)

Note: A B, C and D are 0 to 9 and
each digit is output by BCD code.

Fig. 4.38 Saving Output Moduie

4.6 SQUARE ROOT
4. 6.1 Types of Square Root

'Square root is the function that calculates the square root of the npe_ral_*ld V which
is a 4- or S5-digit decimal number. Two types of squarc root are available as shown

in Table 4. 30.

Table 4. 30 Types of Square Rogt Function

' Type Symbol Functicn _' Range af Qperand ¥ Reference Page
Squara Root SORT Calcuiation 0 to 9999 38

Double-wrecison | pamp | of /¥ [ 0toggasases | - 83 -

Square Hoot |

4.6.2 Square Root (SORT)

{1) -.Fn.rm

Fig. 4.39 shows the form -:i-f.'sqL'_Iare rool (SQRT). oyt + o

QPERAND— QUTPUT 1

: - SQRT
Fig. 4.39 SQRT General Form RESULT

+ Square root operation. requirés'twc:- elements placed vertically {top and bottom).

" Referring to Table 4,31, specifly either reference number 3X XXX of an input -
register or reference number 4XXXx of a holding register for each of the
elements. - . o - |

+ SORT is the symbol denuﬁng the squarc' root.

Table 4.31 Elements of Sgquare Root

Element Pasitian Specified Number Description
Either one aof the fallawing: P }:'H S v 615252 25 I T GREEE) (.
Top LB % % % 30001-30286) | 1€ S ¢ - perand {
s A% % (40007 --49295) _ ' . o
| The result of square aEaRaals 4 x X X+
Battom 4% % x x (40001—-49589) | root operalion { i) is i L

stored as follows,

Inlegar par ol | Decimat par of Y




(2) Square Root Function

INPUT 1 =4 QPERANDF— CQUTPUT 1

SORT

RESLILT

By the square root {SQRT}, /v is calculated when the input ! is ON. The re-
sult is treated as fellows. The integer part of /v is stored in R and Lhe decimal
part {rounded off at the fifth decimal place) in R+1. The output 1 i1s turned QN,
The result remains in R and R+1 even after the input | is turned from on to off.

(3) Square Roat Operation |
Table 4.32 shows a sguare root operation (SQRT),

Tabte 4. 32 Square Root Operatian

-

input 1 i Operation | Output 1
ON : VR {Integer part), . DN Ny
: R+1 {Decwsal part}* B S
COFF _ Kol cperated, - QFF

= Rounded off at the Slh decimal place.

(4) Example — Square Root 1 H 2020 |- V000
0001
SURT - 40202 40203
| o031 | 6227
40202 - = -
7000 ] INTEGER DECIMAL
Exampie -mzm. [1005] FART PART
| {a) NET # 52 (b) SQRT Operatian

SQRT in (a) executes the operation of (b} when input relay 10301 is Oiv.
The cutput 1 is turned on. The result remains in 40202 and 40203 even after
input relay 10001 is turned off,

4. 6. 3 Double-precision Square Root (DSQR)
(1) Form

INPUT {1 —{CPERAND I— QUTPUT 1

Fig. 4.40 DSOQR General Form DSQA
| RESULT

‘* Fig. 4.40 shows the form of double-precision square root (DSQR}.

- Double-precision square root operation requires two ¢lements placed vertically
(top and hottom). Refecrring to Table 4,33, specify either refercnce number

3 XX %> of an input register or reference number 4 XXXX of a holding register
. for each of the elements.

+ DSQR is the symbol denoting the double-precision sguare root.

Table 4. 33 Elements of Duubie-pre'cisiun Square Root Function

Element Postion Spetified Number . Description

The operand (V= 0 10 29898999 15 siored as (ollows
Wheore 43 X X », |
4% ¥ MK 43 XX X+ VH : Higher-place 4 decimal digits of ¥

V' H | |I Vi | VLo Lower-place 4 deciman didits af v

Either on of the following:

Top » 3 X XX (30001-30255}
RS (400071 —49308;

The result of double-precision square oot operation V) is stared
as 1ollgws. co
. AW X KA A MM~
Boitom 4 %% x (40001-=-48038) L i
Integer part Decimab part
of A ot [
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(2) Double-precision Square Root Function

INPUT 1 — v — CQUTPUT 1
DSQR

R

By double-precision square root (DSQR), I~ is calculated when the input 1 is
ON. The result is treated as follows. The integer part of /v is stored in R

and the decimal part (rounded off at the fifth decimal place) in R+1. The output
1 is turned on. The result remains in R and R+l even after the input 1l is turned

{rom on ito off.

(3) Double-precision Square Root Operation

Table 4,34 shows a dnuble—precisinn square roeot (DSQR}.

Table 4. 34 Double-precision Square
Root Operation

Ihput 1 Operation " Qutput 1
I V=R {Integer part), e :
s R+1 (Decimat parys |- .o
OFF Not operated. t OFF
*Reunded aff at the 5th decimal place.
(4} Example — Double-precision Square Root
Example — H 40204 |- iees
10001
05aQA -
40708 40206 40207
o1a1 4213
"'_"-!'_“"-lu""_"_
40204 [600Z] INTEGER DECIMAL
40205 [ 0000 | PART PART
{a} NET # 53 (b) DSQR Operation

DSQOR in (a) executes the operation of (b) when input relay 10081 is ON.
The ocutput 1 is turned on. The result remains In 40206 and 40207 even after
input relay 18001 is turned off.

4.6. 4 Programming Square Root Circuit and P_recautibn#
(1} Programming Square Root Circuit

Sguare root aperation requires two elements placed vertically (top and bottom).
1t can be used at any intersection of the 7 lines-by-10 columns matrix, but the
top element (operand) cannot be used on line 7. -

COLLMN 1 2 a a4 5 8 7 B 0 10 11
UNE ¢ 1 soeoe

1Y | SORT
2 |- amns

a3 |
4 r

_5 -

& [+ 4021t [~
10002 | DSOR
7 L 4013

NET #53




{2} Input of Square Root

Input ta square root may be the output of other square rocts, relays, timers,
counters, or data processing circuits.

L I 1 405 | - 18 - 221
1\ ] | —Tu{m!,-_ Q0050 40218 | —“ |— aoDnS an
1 1 1 2 |
000} 1000 SORT uCTA SORT 1 DsQR
i | —]\L—
— | '?\ 40216 40111 40219 LR 40223
JO003 1000 10002 SUB
0112 f—
Example 1 Example 2 Example 3

{3} Outputs of Square Root

Coils need not be connected to twe output nodes (1 and 2) of a square roat.

It is permitted to connect a relay contact to the output node at right or connect the

cutput nodes directly to an input node of an arithmetic circuit, except relays,

: 40229
AI I_ anz2a | — b 30002 |d }—--{ }— _-| |— —  apza0

10001 10001 10002 nooe 10001 SORT
SQRT SORT e

. 40230
40225 40227 : MUL
40232

Example 1 Exampla 2 Example 3

(4) Execution of Square Root

To execute a square root constantly, connect the inputs directly to the power
rail at left, To execute it only during one scanning cycle, use a transitional
contact as an input. |

a2 e __H |_ ageay o

10001
SQAT DSOR
A0975 40239

Example 1 Example 2
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4.7 DATA MOVE

The previous section described the basic logic functions available with all U&4
Controllers. These basic functions include the ability to simulatc the operation
of electro-mechanical relays, timers and counters, as well as to perform arithmetic
functions (addition, subtraction, multiplication, and division), and square root
functions.

This section discusses more advanced logic functions that are available with
the U84 Controller. These optional functions greatly increase the power -and
sophistication of any control system designed around the U84 Controller. This
advanced power allows the logic functions to be performed using significantly less
Memory.

4. 7.1 Types of Data Move

Eight types of data move are available, as shown in Table 4. 35.

Table 4.35 Types of Data Move

Type Symbol |Reference Page .
Registor—To—Table Mave | R—T 96
Table—To-Registor Mcve ~ | TR 100
Table-To-Table Move | . T—=7 101
"7 Block Move BLKM 102
First In~ FIN 103
First Out FOUT - 104
~ Table Serch ' " SRCH 105
Ciet Controller _ -
1
Systern Stalus E all 108
4.7.2 Form of Data Move
Fig- 4.41 shows the f{}rm Df dEI.tEI, maoave. INPUT 1 = =x = xx | DUTF‘UT 1
NPUT 2 = xxxxx |— OUTPUT2
Fig. 4.41 Move - R=T
General Form  |ypyT3 - xxxx» = OUTFUT 3

Like the arithmetic operations, data move operalion. requires three elements
placed vertically (top, middle, and bottom). - It can be used at any intersection
of the 7 lines-by-10 columns matirix, but_the top element cannot be used on lines

6 and 7. In Fig. 4.41, R -+ T indicates the type of data move. |

(1) Elements and Their Meanings

The top clement is called source {of data) and the middle one destination (of .
 data move). Generally, data is moved from the source te the destination. The

bottom element denotes the size of Lhe data table (1able size} nf the source, des-
tination, or both. |

'.__Thére are three types of data mave, DESTINATION

(2) Moving data from a source to a specified SOURCE *
destination in a destination table ——
{1:N move) | DATA | \ DESTINATION

TABLE| { TABLE
TRANSFERED DATA .

1:NTYPE



(b) Moving data from a specified source in a source table to a destination
(N:1 mave)

<OURCE
1 DESTINATION

-

SCQURCE J | DATA
TABLE TARLE

TRANSFERED DATA
N1 TYPE

{c) Moving data from the source table to the destination table (N:N move)

SOURCE DOESTINATION

,
SOURCE | | DATA DATA |3 DESTINATION
TABLE ) |TABLE |~ | TABLE | { TABLE
LN
N:MTYPE

{2) Reference Numbers of Source and Destination
{Source Reference and Desfination Reference)

+ The numbers specifiable as the reference numbers of the source and destination
depend on the type of data move. GSee Table 4.3b.

. When a register is specified, the contents of the register is moved as a value ot
0-9999 pr a 16-hit binary pattern ("1" and "0"). When ccils or input relays are
specified, 16 points of them are treated like a register with their ON and OFF
status regarded as "1" and “0".

Example 1: Assume the source is 16 input relays 10257-10272 and the destination
is 40301. Then the ON/OFF status of the input relays enters lhe corresponding

bits of 40301, where ON is represented with "1" and OFF with "Q",
16 POINTS
L h L
(SOURCE}
INPUTRELAY { J | | }yp———-————==—mmmmm-
10257 10256 10259 10271 10272
OM 'OFF ON ON  OFF
(DESTINATION) l J { | l l
HOLDING -
REGISTER | 1 0 1 e e e ] 1 0
40301
BIT DIGITY 215 21 213 | 51 9o
LY - -
16 BITS
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(2) Reference Numbers of Source and Destination (Cont'd)

Example 2:

{3) Table Size

Assume the scurce is 40302 and the destination is coills 00113-00128.
Then "1" or "2" status of each coil of 40302 is set to each of 16 coils (113 to 128)
corresponding to the coil, with ON/OFF status.

16 BITS
A
. Fa - -
{BIT DIGIT) 215 a1 213 el 20
REGISTER
Q ) 1 P e — -
40302 L
(DESTIMATION) 00133 00114 00115 Q27 028
colL { }o{ P Fomoommemeeee A F{
OFF QOFF ON N  ON
L i A
¥
16 POINTS

MNola .

1. When an input relay or a coil number is specified as a reterance num-
ber, n=16m+1 jm=-©0, 1, 2, ...) is required whare n |s KX XX of
P20 M o ar O M, -

Example : 100071 and 00049 are correct, but 10100 and DO00Z are wrong.

2 Sixtesn coils or input relays are treated as a group in data move even

if some of them are not used.
3. When the destination is a group of coils, the number of tha ¢coil group

must not be the same as one used in another circuit. The coit 02049
Is used as a battery monitor and thersfore coils 02045 to 02064 can

not be inciuded in the destination lable.

+ The table size is specified by a constant XXX. The range of the table size depends

an the type of move.

See Tahle 4. 36.

The table size is counted in units of register numbers for the register table and in
units of 16 peoints for the discrete table.

Example:

Data Table Table Size
3000h-30016 12
10001-10254 14

. Relationship of the reference numbers of the top and middle elements and table
size N 1s as follows.

(a) When -the source is a table {T = R, SRCH, FOUT):

numhber.

The first (smallest) number of table is specilied at the top as the reference
The source table consists of N successive registers or N successive sets

of discrete points (16 X4 N),

REGISTER TABLE

AS SOURCE

Feoy

.....

DISCRETE TABLE

e — - AS SQOURCE

#0203, .

40304 4 fost -
1 40321 . The scurce Ia%:rjg_m udes
: , The source table includes R Input relays {10257 -10304.
: 15 succesaive reqisters. : -
]
I
A M3

AD317 )

Exampis 1 Example 2



(b} When the destination is a table {R — T, FIN}:

The number of the holding register for a pointer is specified at the middle as
the refercnce number. The destination table consists of N successive holding

registers that begin from next to the pointer.

DESTINATION
Example
e -_--"ﬁi LA
Suss Y POWNTER
— g1 40332 3
40331 | 40333
AT i . o
oooie | | [ The destination table
. : includes 16 succassive
\ 1 registers excluding
N-18 b I the pointer.
i 1
1 i
)
40347 )

{¢) When the source and the destination are tables (T — T, BLKM, STAT):

The tzble size of both of the source and the destination tables is N.

Example 1: When a pointer is used (T — .T}, AT T
O
anast Ui POINTER
d o 40352
aoas1 L. The source table is 40352
Tt coils 00129 to 00288. : The destination table includes
001D ' » 10 registers excluding
: the pointer.
N=10 i
L
40361 )
Example 2; -When a pointer is not used (BLEKM]},
> \
40361 40417
— 40381 |-
| 40362 20412
40411 — , ; :
om0 |- : | , SOURCE ! , DESTINATION
: ! - ( TABLE i TABLE
N - 50 l ! !
I ; i
40410 ) 40460 )

MNole: For status read out (STAT), the source need not ba specified,
hecause it is fixed by a special memory in ihe U84 ayetem.

{(4) Pointer
. A pointer is used, except in block move (BLKM) and status read out (STAT).

A holding register is used for the pointer and its contents specify the register
(or a set of discrete points) to be operated in the source or destmation table.

The value of the pointer 1s 0, 1, 2, ..., N (N is a table size}. The value plus

the starting number of the table denotes the register number (or a set of 16
discrete points) to be moved.

+ QOrdinarily, the value of the pointer is the number already executed in the table.

If the value is 28, for example, the 20th item in the table has been already
executed and the 21st item is used for the next execution (except with FOUT),

If the value of the pointer is 0. the execution will start from the top aof the table.

Generally, the content of the pointer is incremented (decremented for FOUT)

by one each time a move execution has been accomplished. It is possible to
prohibit the automatic incrementi of the pointer.
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{4) Pointer (Cont'd}

The value of the pointer can be forcibly altered by some functions other than
relay. When the 50th item is required, regardless of the content of the pointer its
content should be forcibly set to 49 by using arithmetic operations. As a result,
it is possible to use the 50th item. The pointer preserves its value unless 1t is
set externally.

4, 7.3 Function and Operation of Data Move

Table 4.3b lists functions of data move.

(1) Register-ta-Table Move (R—T)

ia) Form and Function

This is a move from a source to a destination table (1:N move). Figs. 4.42 and 4.43
show the form and function of the R —= T,

INPUT 1 — S — QOUTPUT 1 S1 source referenca
| D1 Ceslinalion reference See
' : { pointer) Table 4.36
Fig. 4.42 R—T a 4.36.
r':A‘L':‘us.-neral Form NPUTZ-= o [—=OQUTPUTZ . |
Z Destinatlon lable siza
T—R .
wPUT3 - 2z boutPut s |[R—t| Symbaldending _
(ALWAYS OFF) register —table
5- SOURCE : D: DESTINATION
DATA G L F- POINTER
51 St N ("R" IS A VALUE
] BEFORE MOVE.}
Fig. 4.43 R—T MOVE DATA
Function
{ni1th > OT. DESTINATION
TABLE
Note:
Move will be performeg at the rate of
one register (or a set of 16 discrete Zth p

points) per scanning cycle.

(b} Inputs

~All three inputs are used with the R =T {unction. The input 1 contrecls the move.

Every scan power flow is received at this node, the move is performed and the
pointer incremenied. Both the move and pointer incrementing occur during the
solution of this Function Block. Incrementing the pointer will cause moves on
{uture scans to occur into successive register locations. The pointer can not exceed
the table length. Thus when the pointer is egual to the table length, it will stop
incrementing and the move will stop operating. A transitional contact can be used
to control the input 1 if a single move coperation is desired. - '

The input 2, when receiving power flow, inhibits the incrementing of the point-
er. Thus moves with power flow at both inputs 1 and 2 can be made continuously
ta the same register in the table, until either another function increments the point-
er or the input 2 loses power flow. The input 3 resets the pointer to zero.
Whenever this input receives power flow, the pointer is reset to zero regardless
of its current wvalue. |

The bottom input, when energized, will cause the R—T move to go to the first
register in the ilable if the top clément is also energized. |



{c) Qutputs

The register-to-table function utilizes only the first two outputs. The ocutput 3
has ne significance and will bhe OFF (no power flow) under zll conditions. The
output 1 will supply power [low whenever the input 1 reccives power flow. Thus
the output 1 allows Function Blocks to be cascaded or chained horizontally within
a network, The output Z supplics power flow whenever the pointer is equal to
the table length, when the move function has reached the end of the table.

{(d) Example

—d b w001 -

10034
40470 _--————-( }—
S Q0151
| ] 00015 |-
(W11 51
NET 3#61 C
S 40470 P
30001 4'3“'”1 )
[
I |
| : | »>DT
1 |
| I
| I
40485 i

Fipure above illustrates a typical Hegister-to-Table move function. As long as
mput 10034 15 energiced, Lhe content of input register 30001 is moved into the
table 40471-40485 at the rate of one entry per scan. The pointer is also automat-
ically incremented. When the painter reaches the value 1%, the output 2 supplies
power flow and energizes coil 00131, On the next scan, The input 3 will be
energized since it is referenced to coil 00151, This input causes the pointer to
be reset to zero, thus de-energizing coil 00151,

It the pointer is at the value eleven when input 10034 is enerpgized, register
40482 rcceives the content of reogister 30001 and poinler goes to the value twelve,
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'4.7.3 Function and Operation of Data Move (Cont'd}
" Tabie 4.36 List of Data Move Function (Cont'd)

_— Function Register-ta- Table-to- | Table-to-
\ : Block Move
ftem H*“"‘H___‘_L Table Move Register Mova Table Move
Reference Page 96 - 100 101 1 02 |
' |
iNPUT1H S FoutruT1|mPUT < 5 FAUTPUTHA[INPUT1 - S5 —OUTPUTH|INPUT1 S |—CUTPUTY
Form INPUT 2— ©+ bFoutrurz|ineuT2< o b ouTPUT 2(NPUT 2 < O |- CUTPUT 2 Dr - OUTPUT 2
R-T TR TT BLKM
INPLT3~{ Zz [-OUTPUT3|INPUT3—" 2 |[—OUTPUTA[INPUTI- 2 [—OUTPUTA 7z | oureuT3
T T i
5 (W] g 0 5 [
. g . DB 1P % :, S 5 . D
. : P
Explanation of :1\ i sEJ—
Function in+11th .-"’E;:Hh -
S: Source ; i+ 134l -
D: Destinatian
P: Painter
n: Value af Painter

before Mmre

Stores the contents of a

Reaads tha cotenls of a

Moves the cantants af a

_ Moves all source data

Sy Source Relference

reqisier (ar 18 discrete register (or 16 discrete register {or 16 discrete | in one scan.
pcints} in one scan, points) in one scan. poinis) in one scan,
e 03 33X {00001, 00017, --ereeee, D4081] Or 13X K X 3000, 10N7, ---------, 12033}
ar A% % X ¥ (30001, 30002, .-, 30256) or 4x X x X {40001, 40002, ---------, 49809)

en=16m 41 {m=0, 1, - Jwhere nis X x of D ¥ ar 132 =X,

- —

Ay of following: -

v XN KX
D, : Deslination « 4% 3 KW (40001-49998) {40001-43988) .
' v m ainter, o Q0 XX
Relerence Becomes p | {00001, COON7,
cenee, Q4081)*
1999 5, =3X XX X, 4X X X X)
Z: Table Size 1-99& 1—256 {5, =0x X X X) =100
: 1—-128 By =12 » ¥ X}
Input 1 Execules the move and ingrements peinler by 1. Execules the move.
Input 2 Prohibits the changes of painter. Mot used.
Input 3 Pointer becomes O {regargiess of ON/OFF status al input 1). Not used.
Qutput 1 Same as ON/OFF status of input 1.
Outpul 2 ON when pointer = table size (regardless of ON/OFF status of input 1), Ahways OFF
_ 4 .
Qutput 3 Always OFF

Cases wherg move
is nat executed even
when input is ON.

Pointer 2 Tabla size

*n=18m+1im=0,1,2 —-lwharenis X XXX of 0xX XX x.

Coil;

cannot include the coll group 0204902064,
Note: All functions occur in one scan.

gB .

02049 is used as a battary monitor coll, therefore the destination table



. . ' Gat Controller
i - 103 104 105 __ 108
:
CINPUT 1~ 8 = QUTPUT | INPUT1 4 5 }OUTPUT 3 | INPUTIH & bFouTPut i
INPUT 9= D' =ouTPuT 1
O ourpuT 2 r ~OUTPUT2 | INPUTZ- D |—OUTPUT 2 STAT
FIN EOUT SRCH ' Z [OUTRUT 2
Z  b-opurPut 3 2 |ourpuT 3 Z [outPuTa
S D g D s D - 5 D
& P
P | ] & -0
| 1
/ I i. o ih o — SYSTEM |
- — op | =] e [P STATUS |
DATA O |
|
First-in of the contents of | First-out of the conlants off Searches one malching . | Moves all slatuses in one
a register (or 16 discrela A registar in gne scan. In ONe scan, SGAn.
points} in one scan.
Any of fallowing:
o 40K o« 3 X ' :
(40001-49998) (3000130256} —
« Bacomes pointer. w 30 2
. (4000142999
Any of following: ' ' Any of lollowing:
. d o 40 WX . 4 o A% oW X
Sl O S (40001—49998) XX H_K (40001—-49995)
(40001—45998) 0 (Tsos s (40001-494G08) « D% % X
« Becomes pointer, (G001, 00017, + Becomes pointer. (00001, 00017,
e I . 04081)* | " eeees, O4081)%
1-100 1-100 1-100 | 1-21
Execuies the move and Executes the move and ‘| Searches from firs Executes the move
increments pointer by 1. decrements pointer by 1. SQLICe register. ‘
' . Searches source register |
Mot . used. next o the one incicaled Mol  used.
' by the pointer.
Mot used. : —

Same as ON/OFF status of input 1

QN when pointer =table size (table tull) {regardless QN when same

of ON/OFF status of input 1). pattern is lound. Always OFF

ON when pointer =0 (table empty) (reqardiess i

ON/ OFF status of input 1), Always OFF —

—_—— - = == =

Pointer £ Takle size Pointer :G —




(2} Table-tnrﬁegister Move (T —R)

(a) Foerm and Function

This is the opposite function tec the R =T, namely, a move from a source table
1o a-destination {(N:]l move). Figs. 4,44 and 4.45 show the form and function of

the T - IR,
. .GUTP - S1 | Source reference |
IMPUT 1 —4 v [ouTPUT =T Cestinalion
_ . _ referencelpoinier) | See Table 4.36
Fig. 4.44 T—R INPUT 2 — DB+ OUTPUT 2 7 | Sourca table size-
General Farm . U= ~—TSmbar aenciing. = o
| INPUT 3 — Z |-OUTPUT A tale — reqister
AALWAYS, OFF» - T
S SQURCE D: DESTINATION
[ S 1st D n P. POINTER
3 , {"n" IS A VALUE
! I / SEFORE MOVE ]
1
ar b 1 .
: ST: SOURCE ' |
Fig. 4. 4? T—R TABLE S (n+1}h .
' unction :
_ © | : : Mote: Move will be perfarmed at the rate of
o _ : one register (or a set of 16 discrele] per scan-
. Sl Zih  ning time,
MOVE DATA
(b) Input

All three inputs are used with the T.— R function. The input 1 controls the move.
Every scan power flow is received at this node, the move i1s performed and the
pointer incremented, Both the move and pointer incrementing occur during the
solution of this Function Black. Incrementing the pointer will cause moves on
future scans to cccur from successive register loecalions. The pointer can not.
exceed the table length. Thus when the pointer is egual 1o the table length, 11
will stop incrementing and the move ‘will stop operating. .A transitional contact
can be used to control the input 1 if a single move operation is desired.

The input 2, when receving power flow; prohibits the incrementing of the pointer.
‘Thus moves with power flow at both inputs 1 and 2 can be made continuously
from the same register in the table until either another function increments the
pointer or the input 1 loses power flow.

The input 3 resets the pointer to zeroc. Whenever this input receives power
flow, the pointer is reset to zero regardless of iis current value.

The input 1, when energized at the same time as the input 3 will cause the
first element in the table to be moved into the destination register.

{(c} Qutputs

The table-to-register function utilizes only the first two outputs. The cutput 3
has no significance and will be OFF (no power flow) under all conditions. The
output ) will supply power flow whenever the input 1 rececives power flow. Thus
the output 1 allows Function Blocks to be cascaded or chained horizontally within
a network. The outpul 2 supplics power flow whenever the pointer 1s egual to
the table length, when the move function has reached the end of the table.

{d) Example

d o
aho e iy
40471 40501
ADSDD _ :
T—A - :
' <
N— coma - : ' ,
0tEa :
1
I
40499
MET # 62 L

When coil 00152 is OFF, the input 3 receives power flow and the content of
pointer becomes 0. Therefore the move js started from 40490 whenever Lhe coil
is ON,
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(3) Table-to-Table Move (T— T}

ta) Form and Function

This i1s a move funclion from a scurce tahle to a destination table (N:IN move).
Figs. 4.46 and 4.47 show the form and function of the T— T.

3 G1 | Source ralera_n ce
NPT 7 o ' —QJLITHRUT 7 5 Dastinaton
! refarence(pginter) | See Tuble 4 3&}
. P -t Ci — Source destnatign
Flg. 4 45 T—"T INPUT 2 Tt SR & Z L I
General Form _ ¢ : Symbal denovng ~
INPUT 3 — z — M IEPLIT 1 U i labie - table L .
(MLWAYS OFF)
D DESTINATION
= SOURCE p 0 P ImngH
[ ™ 1 R nt IS A YaLUE
(S — 3 Il BEFOHE MOVE |
' [
. =
. f ]
. ! |
Fig. 4.47 T-T AT ?EElFJFEEE JI tn 1 1)th === fndIMnl b > DT DESTINATION
“Function : | ' i . TABLE
! ! i :
L DATA #1h 21h )
MOVE CATA
NOTE

Mowve will be performed at the rate of one register {or a set of 16 discrete} per scanming cycle.

(b) Inputs

All three inputs are uscd with the T—T function. The input 1 controls Lhe move.
Every scan power flow is received at this node, the move is performed and the
peinter incremented. Both the move and peointer incrementing occur during the
salution of this Function Block. Incrementing the pointer will cause moves on
future scans to accur at successive register lacations. The pointer can not exceed

the table length. Thus when the pointer is equal to the lable length, it will Stﬂp
incrementing and the move will stop operating.-

A transitional contact will be used te control the input 1 if the single move
operation 1s desired.

The input 2, when receiving power flow, pl"Dhlb]tE the incrementing of the pointer.
Thus moves with power flow at both inputs l and 2 can be made continuously bet-

weern the same registers in the tables, until another function increments the pointer

or the input 2 loses power flow. The output 3 can reset the pointcr to zcero.
Whenever this input rcceives power flow, the pointer is reset 10 zero regardiess

of its current value,

The input 1, when .Et"lEI‘giEEd at the same time as the input 3, will cause t'he
first element in the source table to be copied to the first element in the destina-
tian table.

(c] Qutputs

The table-to-table function utilizes only the first two outputs. The output 3 has

no significance and will be OFF (noe power f(low) under all canditions. The osutput
1 will supply power flow whenever the input ! reccives power flow. Thus the
output 1 allows Function Blocks to be cascaded or chanined hovizontally within

a network. The output 2 supplies power flow whenever the pointer is equal io
the table length and indicates when the move function has reached the end of

the table, ]
. 5
{(d) Example eoiL s051c e
——-I i— 151176 A051 1
1S it f 1771582 — 40513
I I
4951 o= mmmmme—a e T ! !
1-+T DO1353 | [ % O
. 5T+ | 1I
_I }_-_- O - | | i
CEV BN ! : i
1 | I
X LY f’ 4001E ,
Al et 0N/ OFF STATLIS OF COIL

Asg long as input relay 10039 is energized, the ON/OFF status of coils 00161-
00256 will be moved to 40511 and up at the rate of 16 points per scanning cycle.
Coil 00153 is turned on in the scanning cycle of move to 40516. On the next
scan, the move is started from the first one.
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(4) Block Move {BI__KM)

(a) Form and Function

This is another type of move from a source table to a destination table (N:N move).
This function causes an entire table of registers to be copied inteo another table
in one scan. The source is not altered. only copied. Since the BLEKM function
moves the entire table in one scan, it does not use a pointer register. Figs. 4,48
and 4.49 show the form and function of BLKM, |

INPUT 1 — sy  koUTPUT 1 S1 Snur"te !'eferenr.e |
S 0 Destination
Fig. 4.48 BLKXKM ' | reference See Table 4. 36.
General Form ' B — QUTPUT 2 Source, destination
BLKM IMWRYS OFF1 | € | yaple sizes
N Symbol denotin
z  |~ouTPUT 3 | BLKM blt:c:lr. move %1 —
(ALWAYS OFF) o
5: SOURCE 0O: DESTINATION
51 15 15t A
| ! .
|
t 1
: ' > DT: DESTINATION
ST: SQURCE {n+1)th —e— (n4 1])th - :
- TABLE ) | ; TABLE
| |
| I
| , _
Fig. 4.49 BLKM- . DATA Zth Aol 1
- Function MOVE DATA
NOTE

All the registers {discreta) will be moved in one scanning cycle.

(b) Inputs

Only the input 1 is used with the BLKM function. When this input node receives
power flow, the move is performed. Every scan, when enabled, the Block move
will operate upon all registers,

(e) Outputs

The block move function utilizes only the output 1. The lower twoc outputs 2
and 3 have no significance and will be OFF under all conditions. The output 1l
will supply power flow whenever the input 1 receives power flow. Thus. the
output 1 allows Function Blocks to be cascaded or chained horizentally within a

network.
{d) Example < 5
; : . . "
| 40521 = Adlil
N .——H I—- 40521 - AQEZ? — 40562
) 1
10276 : . t I _
)
' ' oT
BLKM ST % :
oosso ! i
i i
I )
| |
| 40560 . ——— 40600 )
NET # 64

Figufé' illustrates a typical Block move function. As long as input 10276 is ener-
gized, the content of registers 40521-40560 will be moved into registers 40561-40600.
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(5) First In {FIN)
{a} Form and Function

FIN is used in pair with a First Out (FOUT} (see {(&)}. This is a 1-to-N move
like that of the R -+ T. The difference is that the data stored in the destination
by FIN can be retrieved by FOUT in the order the data are stored. Fig. 4.50
and 4.51 show the form and function of FIN, -

INPUT1— S OUTPUT 1 51 | Source reforance
‘ ", | Destination
. . r reference{pointer] | See Table 4. 36.
ig 4. 5{} FIN D i I i I
— QUTPUT 2 i Destination
General Form ! ' : Z | table size
FiN FiIN =symbol denoting .
z — DUTPUT 3 first in {FIN)

' O. DESTINATION
S: SOURCE D1 N P. POINTER

8y |, DATA [——= st DATA 1)  GEroORE MOVE )
4 .
: t |
MOVE DATA ' \
; ; v DESTINATION TABLE
Fig. 4.51 FIN Function {R-+1)th . \
! | DATA ARE STORED FROM TOP TQ
: : BOTTOM IN ORDER THEY COME.
I )
Zth ¥
NOTE
Move will be performed at tha rate of ane regisier {or a set of 16 discrete) par scanning
cycle.
(b) Inputs

When the input 1 is ON, the contents of the destination table are shifted down
by one.according to the conten! of pointer, the nth data {the oldest one) to the
{n+1)th register, the {n-1)th data to the nth register, and so on, until the first

data are shifted down to the second register. Then the source data is moved to the

first register emptied. Thus the destination table is managed in such z manner

that the data are stored in the table from top to bottom in the order they come.,

The pointer is incremented by one after the shift and move of data. This process
i5 performed all in one scanning cycle, regardless of the table size. If n = table
size, no data will be moved even when the input 1 is ON, Inputs 2 and 3 are

nof used. -

(c) Outputs

FIN function uses all three outputs. The output 1l will supply power flow when-

ever the input 1l receives power flow. Thus the output 1 allows Function Blocks

to be cascaded or chained horizontally within a network. The output 2 supplies
power flow whenever the table is full {pointer equal to table length)}; the output
3 supplies power flow whenever the table is empty (pointer equals zero). The
ocutputs. 2 and 3 do NOT require any inputs to receive power flow, they only re-
quire appropriate pointer values.

(d) Example

Example is shown in the section of FOUT,
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{6) First Qut (FOUT)

{a}-Fﬁrm and Funection
This is a H—tu-l move that the destination table of FIN becomes the source table
of FOUT. Figs. 4,52 and 4.53 show the form and function of FOUT.

Source réfaram:e
WIASHE e 5 — QUTPUT 1 = {pointer)
. - D1 Deslination See Table 4. 36.
Fig. 4. 52 FOUY o = DUTPUT 2 reference
General Form e | Z | Source table size
FOUT Symbo! denating '_
oz — OUTPUT A first out (FOUT} .
NOTE

Normally, the pointer is common to thal of destination of FIN.
The table size is the same as that of FIN narmalty.

S SOURCE
15t n 1P POINTER ..
o : . {"n" IS A VALUE BEFORE MOVE.)
: DATA
. TR -
Fig. 4.53 FOUT o ! FIN 0: DESTINATION
; - Function ST: SOURCE TABLE « ﬂlth SRECIFIET DATH - D[
: |
' |
| |
. Zth
MOTE

Move will be performed at the rate of one register per scanning cycle. The dala stored
in 2 FIFO table will be retrieved by FOUT with the oldest one first, i, e. by the First
in-First out principle. '

(b) lnputs

When the input 1 is ON, the nth (but not the (n+1)th) contents of the scurce
tahle are moved to the destination where n is the value of the pointer indicating
the number of data stored. The pointer is decremented by one after- move of
the data. If n = 0, data will not be moved even when the input 1 is ON, The
inputs ¢ and 3 are not used. -

NOTE

The nth source reglster, whose contents are retrieved by FOUT, holds © unless new
data is placed by FIN. '

{c) Outputs

FOUT function uses all three outputs; each of the three gutputs behaves in
the same way on FIN function bleck. The output 1 will supply power flow
whenever the input 1 receives power flow. Thus the output 1 allows Function
Blocks to be cascaded or chained horizontally within a network, The output
2 supplies power flow whenever the table is full (pointer equal to table length);
the output 3 supplies power flow whenever the table is empty (pointer equals
zero). The outputs 2 and 3 do NOT require any inputs to receive power flow,
they only require appropriate pointer values. - -



(d} Example H| 0018 |
00261 |
- e - { —
EIN 00263
o B {
00264
1} aen —
0262
— aog10 |-
FOUT
— 000s0 -
NET %65

Figure ahove illustrates a typical First-In—First-Out operation. When input
00261 is energized, the content of register 30016 is moved inio the table (40612-
40661) and the pointer incremented by one. Every scan this input is energized,

a new entry is made into the table. Every time an insertion is made all the old
data in the tabhle is "pushed down"” one register and the new data inserted at
the top. Regisler 40612 therefore always contains the most recent entry into
the table.

When input 00262 is energized, an entry stored in the table is removed,
placed in register 40610, and the poinie¥ is decremented by one. Ii the table
was full {value 0050 in register 40611} coil 00263 would be energized and addi-
tional attempts to insert new data ignored., Coil 00264 is energized when the table
is empty {zero in 40611) and additional attempts to remove data will be ignored.

If there were three valid entries in the table the content of register 40611
would be three and the entries stored in registers 40612 (newest), 40613, and
40614 {oldest). When input 00261 is energized, these entries are shifted down
to registers 40613-4061%, register 30016 copied into 40612, and the pointer incre-
mented to four. If input 00262 is then energized, the value in register 40615
is placed in register 40610, and register 40611 decremenied to three, Al aHera-
tions of the register content and establishment of outputs will be accomplished 1in
one scan for either FIN or FOUT operations.

NGTE

When FIN and FOUT are reqguired during the same scanning cycle, the operation proceeds
properly according to the order of logic solving.

(7} Table Search (SRCH)

fa} Form Function

This function searches a table of registers for a specified value. The source is
not altered, only examined. If necessary, the SRCH function searches the entire
table in one scan. It uses a pointer to indicate the location(s}) within the table

of registers which contain the wvalue for which it is searching. This pointer is

the only register whose value is altered by the SRCH function. Figs. 4.54 and 4.55
show the form and the function of the SRCH, respectively.

INPUT 1 = D | — QUTPUT 1 £1 Source I'ETEI'EI'HE:E
D1 | Ej::,';ﬁ;’:" See Table 4 36
Fig. 4.54 SRCH INPUTZ 4 Oy — QUTPUT 2 '
Genearal Form Z ' Spurce lable size _
SACH A T L
Symbel dencting . |
z = DUTPUT 3 SRCH table search ; .
(ALWAYS OFF '
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(7) Table Search (Cont'd) - 5, SQURCE - D: DESTINATION
| . +51{ DATA st D n P POINTER

(*n" 15 A VALUE BEFORE

/ / TABLE SEARH.}
DATA TO SEARCH

Note: The SRCH function searches only
ane matching during one scan.

|

y
| 5T. SOURCE < DATA__| {(n+1}th
Fig. 4. 55 SRCH TABLE ' '.
Function

MATCHING DATA

Before search, store the data to be searched in the location next to the desti-
nation peinter. Assumc the value of the pointer is n when SRCH is required, then
cearch is started from the (n+l)th source data, When a matching data is found
at the mth location, the search will be completed with m placed in the pointer. 1f
a malching data is not found, the search will be completed with 0 placed in the

pointer.

SRCH searches for cne plece of matching data during cvery scanning cycle.
If all data of the source table matches, it takes N scanning cycles (N is the table
size) to complete the search. If there is no matching data, the search is completed

in one scanning cycle.

Where to start the next search depends on the status of inpuls J and 2.

(b) Inputs

When only the input 1is ON, n is set ta 0 automatically beforc searching. SRCH

always starts at the top of the source table. Even if there are many pieces of
matching data in the source table, only the_ first one will _-be detected by search.

When the inputs 1 and 2 are 'DN,_ SRCH starts at the {n+1)th data of the source
table when the pointer is n before searching. If the search is requirved from the
i th data, set the pointer to i-1 and turn .on the inputs 1 and 2.

If the math, ma:th, and msth data of the source table are equal to the specified
data K, set the pointer to i-1 and turn on the inputs I and 2. The search
starts at the ith data and ends with n = m=z. The next search will start at
the {mz+ 1)th data and ends with n = ma. |

SOUHCE
mith | K]
ith | B
math [ % ]
'mgth ----- "R

In any cases {only the input 1 1s ON, or the inputs 1 and 2 are ON);

If matching data is not found, the search of the scanning cycle .is completed

with n = N (N is the table size) then n is cleared te 0. (The search is not per-
formed again from the top of the table during the same scanning cycle.)

- If the input is turned on when n = N, n is automatically c¢leared to 0 before
searching. As a result, the search is started at the top of source data. The
input 3 is not used. |

NOTE
The pointer is 0 whenever the input 1-is OFF.
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(c} Outputs

The SRCH function utilizes only the outputs 1 and 2. The cutput 3 has ne sig-
nificance and will be OFF {no power flow} under all conditions. The cutput 1 will
supply power flow whenever the input 1 receives power flow. Thus the output

I allows Function Blocks to be cascaded or chained horizontally within a network.
The output 2 supplies power flow whenever a match is found; if no match is found
this output will not supply power flow and the pointer will contain the number
zZero.

(d) Examples.

S D
|} 40701 1250 C ap7an P
| | a7zt = 9750 40742 0100
OD2G5 40702
: an70n3 LHC
-— 40741 = = = m = —mm — - { o
A0704
SRCH RO2GE
40705 toy
- OO0 [ 5T « ' 1I
}
AT 0 0100
'.
|
NET # 66 !
40740
Exampie 1 -

Figure above illustrates a typical SRCH operation. When coil 00265 is energized,

the contents in the table 40701 to 40740 are compared to the value in register 40742,
The first match found will stop the search, place the element number in register

30741, and energize coil 00266. Every scan that coil 00265 is energized, the SRCH
will start at register 40701, Il the value in register 40742 is 0100 and the table

contents are: 0250, 0750, 0095, 0100, 0017, etc. the pointer will have the content

0004 after lhe search, | |

3 D
I 40701 Q25D 40741
| E__ o B 0702 a7&a0 an74s 0100 P
(0265
40703 anss
041 — ————————— .( —
40704 a100
sACH AD2GT
. 40705 bz
— Q004 — | ST ﬁ 1,
' |
1
40710 a100
I
l
NET # 67 ]
_ | 40740 |
Example 2

To search for additional matches, both the top and middle inputs should receive
power flow. This can be accomplished by adding a vertical connection after the
control contact (reference 00265)., 1f register 40741 contains the value zero when
coil 00265 is energized in the modified network, the search begins with register
40701. Assuming the same numerical values, the search will stop at the fourth
element, with the value 4 in register 40741 and coul 00267 energized. On the
next scan with coil 00265 still energized, the search begins at the fifth element
and will continue until either another value 0100 is encountered or the cnd of the
table is reached. The state of coil 00267 will indicate which condition was reached
after the second search.

107



108

(8) Get Controller System Status (STAT)

(a) Form and Function

This function provides the user with access to the U84 system status. The STAT
is useful in the design of system diagnostics. Fig. 4.56 shows the form of 5TAT.

INPUT 1< @& —CUTPUT 1 01 | Pearonce.
. Destination Sere Table 4, 36.
_Fig. 4.56 STAT 1At 2 | able size
General Form . Symbol denoting
z —OUTPUT 2 STAT | the g2l contraller —
{ALWAYS QFF! systermn slatus ! o
NOTE

The source is fixed by the U84's internal design and is nat under user conirol.

Twenty-one registers worth of status can be obtained every scan. The length

"of the status move can be adjusted: however, it will always start u_-.rilth thce UB4

machine status.

FIXED LOCATION -

IN COMTROLLER : DESTINATION
s 1282 === | — O N
({HEXADECIMAL] |
| I - Da
[ ' I I |
I | | :
| ! UB4 | .
SAOURCE <« | | SYSTEM | : I w DESTINATION
TABLE ! , STATUS | | ALL MOVED IM | TABLE
' i b : | A SCANNING I
i ) | CYCLE :
| t .
L )298 | I '
(HEXADECIMALY L ________ I — Dz /
Fig. 4.57 STAT Function
(b)) Inputs

Of the two available inputs, only the input 1 affects the operation of the STAT
functior. When this input node receives pewer {low, all statuses are moved to
the destination in one scan.

(c) Outputs

Of the two available oulputs, only the output 1 is used. The output 2 has no
significance and will be OFF under all canditions. The output 1 will supply power

flow whenever the input 1 receives power flow. Thus the output | allows Function

Blocks to be cascaded or chained horizontally within a network.

(d) System Status

The moved system statuses are located in the deslination as shown in Table 4. 37.



Tavle 4 37 System Status

Fixed Location

Order* Content of System Status {Hexadacimal
1 Machine status 1R8e
2 Stop slalus 1283
__3 Lm::_ai /O chanrmel 1 /0 CH # 1) stalus 12484
4 | Local /O channel 2 (/O CH # 2} stalus 1288
5 Remote I/0 CH1 U/0 CH #3) status 1286
1) Remate /O CHZ (0,0 CH i 4) status 1287
7 Remote |/G CH3 (/0 CH # 5) status 1288
8 Rermate 170 GH4 (/O CH # Eﬁ status 1289
2] Hemote 17O CHS (/O CH # 7) stalus 128A
10 .Remote I/0 CHE (1.0 CH #8) status 1288
11 Remgle /O CH? (WO CH #9) stalus 1280
12 Remote I1Q CHE (1/Q CH # 101 s1atus 1280
13_ i -_(Zgﬁ?municaliun module status *IEBE'_ -
14 LDEEGF remnt_e_if_D- -:Irivér-;n.ndtllejstatus | 128F
15 No. 1 ASCH mooule statos | 1280
16 Weo, @ ASCI module status 1291
17 No. 3 ASCH madule status 1292
18 No. 4 ASCIl madule status 1293
19 - Not used Hor future expansion) 1294
20 | - UB_fIEuaI EZEDDI-EI-E'IELIE - 1295
21| uB4 dusl machine status 1296

*If the destination is specified as 40101, order 1 is 40101 and order 2 is 40121,

Mote:

{e) Example

Status information can be obtained constantly because the input 1 is connected to

the power rail at left. It is stored in 2] registers of 40751 to 4077}, in the order

Sea Saction 7.6 for details of system staius.

40751 —

STAT

00221 =

NET #8687

shown in Table 4. 37.
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4.7.4 Programming Data Move Circuit and Precautions

+ Inputs to the data move circuit may be outputs of relays, timers, counter, arith-

metic operations, matrices, and other data move circuits.

. Coils need not be connected to three output nodes (1, 2 and 3) of a data move
circuit, It is permitted to connect a relay contact to the cutput nodes at right
or connect the output node directly to an input node of an arithmetic circuit,

except relays.

+ To execute an operation constantly, connect the input directly to the power
rail at left. To execute it only during one scanning cycle, use a transitional
contact as an input. |

+ The range of the source or destination table sj:-ec:ified by a table size must be
within the range of the reference numbers of input relays, coils, or repgisters,

+ Since the output 1 supplies power flow whenever the input 1 receives power flow,

cascaded operation is possible. It is possible to OR the outputs by connecting
a vertical shunt element.

When coil 0XXXX is to be specified as destination, the number of the coil group
cannot be the same as the number of a coil group used in another circuit, If
it is attempted, the message "COIL IS USED" is displayed on the CRT screen

of the programming panel and input operation will be rejected. Coil 02049 is
used for battery monitor and the destination table cannot include coils 02049-

02064,

When coil 0X XXX is specified as destination, the coil is turned on and off by data
move function even if it is disabled. |

. When a painter is used, its value does not exceed the table size normally. If
the value is made greater than the table size forcedly by an ancother circuit,

move is not executed (SRCH executes it after resetting the peinter to 0) and
the pointer becomes equal to the table size. '

. The source remains unchanged data after the move.

4. 7. 5 Example—-Application Circuits of Data Move

(1} Setting and Reading Data {Applications of R—T and T—R)

This is an example to set and read a time of externally-preset timers. Fig. 4.58
shows a sample layout of switches and indicator. -

Letting:
Set a timer number and time by the digital switches and push the SET pushbutton

‘switch to store the set time in the register associated with the timer number and -

indicate the time.
Reading:
Set a timer number and push the READ pushbutton switch to read out the set

time cnrrespr::-nding'tn the timer number from a table and indicate the time.
It is assumed that the timer number will be N and the set time will be TN.



{a) Hardware Configuration

3

DIGITAL INDICATOR | /]

l-: £ 40102

TIMER NUMBER

piGITAL sWITCH [{ 0 [} 5 ( > 3000
PHESET TIME
pigitaLswitcH | 1l 2] a3 [0 4 | 3o0?
SECOMD
PUSHBUTTON SWITCH m m
i 1‘[].&[]?
= 10000

Fig. 4. 58 Exfernal Devices

and Assignments

(c) Data Flow

(b} Ladder Diagram

ON WHEN
N=1
CHECKING FOINTER
DISPLAY SETTIMG STORE
SETTING
~——41}4 =000z 30001 anooe
10001 DOHD0 Q0001 - J e AL
' 2I5B B H=T
o2 - anRIN -~ oo0ss |
AREAD
QuT
———{tH{  3co0 7 wer1 -
10002 O -— 40103 —
SUB CN WHEN T—R
sor;m — NI ~  oooma |
POINTER READ DISPLAY

NET £ B8 seTTING

* Harizontal shunt 5 needed.

Note: 40101 is used as the pointar
Bul net as an cutpul ragisier.

Fig. 4. 59 Setting/Reading Circuits

30002 Th

0007 N
SETTy‘

40310 M- 1

40611 - REAL

40812 TS
' N-1
e = READ

SETTING - READ_ 1 T4
40304 Tey

Fig. 4. 60 Data Flow

(2} Move of Bit Pattern {Application of BLKM)

40101
40102

It i5 possible to execute a step-by-step sequence by storing the sequence of
ON/OFF steps as a bit pattern in advance and taking out the bit pattern when

executing.

(a) Bit Pattern

T M he
] 48 | 47 7% RN
1 {OM | ON =4 OFF | .ON | ONG
ON | OFF | | /i orr | on | oFr
3 OFF |OFF | ] /| on | an | oFF
&
MSB / LSB
A0511 -._--:,c'.-._...... I ..‘“E‘U.'h_;.
ST [ — Y o1 821 [
E T T X [
AQG1A ] e 010
40915] .- S —— -—-—-| { FOR STEP 2
an916| 10 - .
AQNF| =v=smmmmsmrmnsrnnsmmnenne e 110
40918 --—------ 0580000 PECDCoBE RO -| 1 FOQR STEP 3
ADB1D| 00 —meemm e m o e oo o
BIT PATTERN TABLE
{0: COFF, 1: ON)

(b) Ladder Diagram

STEP ¥

1| 40011 |
111
oY . 40221 L
GLKM |
1 oocoa
NET #68
STEP 3
—} p— w097 |
00273 ) a0z |-
BLKM
- oopoa [~
NET # 70
Fig. 4. 61

STEP 2
L

QDZT2

The example below is of three steps and with 48 ocutput devices.

augnd |

Jd oape |
BL KA
£O00a

NET #&69

Bit Pattern and

the Ladder Diagram
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(2) Move of Bit F'aitern (Cont'd)

(¢) Output of Bit Pattern
QUTPUT MOOULE OUTRUT

B1050 DEVICE .
58 | 4 AN RSN I T ¥, VR
AN 2 U ;
g’ : ' : | ]
| ! . ! .
a0z | m ' 40822 | | = 1
: : - o
I : 0 :
| : : ‘ :
MSE | p— N 16 mse | ] 32
LSB _:: - AS g
= |
i ! - | NOTE
_ I , _ : 1. Figure above shows the status of step 1.
a0829 ;| = ! 2 4022140227 must be allocated in binary farm.
E | | 3. Pay atlention to the correspondence of LIE and
! | : M5B of regisier and the output device numbers.
| ol
MSB g 3 —— "\ — 4R

(3) Reservation {Applications of FIN and FOUT)

In this exa.mp]e. articles are EI'DUPF‘d by destination and placed on delivery tracks.
it is assumed that branching and 1ntarrupt1-:m do not happen during transportation.

DELIVERY
RESERVATION o THACKS
FULL W il 1
I:I 0274 — Il
AESERVATION E 11
ol @ GATE
DESTINATION H . o
og7d | 2=>30003 | “——[0 S Ll . II]X -3
HESEHUATIDM@
—a= 10007
RESERVATION
—{$—1 302 |- RESEAVATION
10007 | aposg b-=--{ } FULL _ FIFQ TABLE
FiN . Do274 20930
so02e === ) EE,%%VM'ON oo
RETRIEVAL D275 S / 3
—{§}—1 40330 - ) - — [ ] 0851
0276 | apwpsd -
FOUT GHROUPING 1S y
00023 COMTROLLED BY “n.”
; 40550

NET # 71

Fig. 4.62 Reservatian Circuit
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{4) Prevention of Double Reservation (Application of SRCH)

This is an example to prevent double reservation in the system shown in (3) above.

HESERVATION

——{§+—— . 30003 a3 -
1006017 DOUBLE RESERVATION
0 g0 r=—=——{ )} {PLILSE]
sUB SACH 0277
40981 |— napzo b
NET #72

RESERVATION NUMBER m OF THIS TIME STORED
INTO REGISTER OF SPECIFIED F'AT{EFIN

] 0w | |
- S e
4083 S 40561 n
FIK
Jqopdd

NET #73 . NUMBER OF RESERVATION
m: mih FOUND MATCHING IN FIFQ TABLE

Fig. 4.83 Prevention Circuit of Double Reservation

4.8 INDEXED BLOCK MOVE

Indexed block move is an N-to-N move execuled in one scanning cycle, like block
move (BLKM) described in (4) of 4.7.3 In addition, there are following funcitons:

+ The source or destination tahle can be specified according to the value (index)
of the pointer.

A group of input relays can be specified as the destination table.

4.8.1 Types of Indexed Block Move

Four types of the indexed block move are available as shown in Table 4. 38.

Tabie 4. 38 Types of Indexed Block Move

Type Symhol | Description Page
= _
Block Maove 1 ' ) . . . .
; o Farmits 1o specify destinatian lablg {input relay
with Destination DIBT | ‘ — 114
groups! according to pomnier.
Index
B!ﬂ:h M?.uet.r? DiBR Permits 1o specily destinalion table (tialding 117
w!t CERMIEWIST reqister groups) according o pomnlar.
index
Block Move 1 Parmits to specily source table {coils, inpul
with Source SiBT relays and input register groups) according 120
Index to pointer.
E".D:;MWE 2 SIBR Permils to specity source table (holding regis- 199
'l"""; ouree ter groups) according to poinier
ndex
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4.8 2 Block Move 1 with Destination Index {(DIBT) .

INPUT 1§ X X X X % = QUTPUT 1

Fig. 4.64 DIBT | X % % % X" [— DUTPUT 2

General Form DIBT
oM M e e—

(1) Form

Fig. 4.64 shows the form of the block move 1 with destination index (DIBT), Elock
move 1 with destination index requires three elements placed vertically {top, middle,
and bottom). BReferring to Table 4,39, specily any of constant K, reference numbers
I XXX of a coil, 1 XxxX X of an input relay, 3XXXx of an input register, and |
§X X X X of a holding register for each of the elements,

" DIBT is the symbel denoting the block move 1 with destination index.

(2} Function and Operation
| INPUT 1 — 3y -} OUTPUT 1

P — OUTPUT 2

DIBT

- By the block move 1 with destination index (DIBT), all data of the source table
. {(8T) will be moved to the destination table (DT: input relay groups) specified

with' the value i of the pointer (P) when the 'input ‘1 is ON. The output 1 1s
turned on. The move will be completed in one scanning cycle, |

SOURGE C . DESTINATION
. o 1_
- =1 I __—-..- Dy Dy~—1,~————-- D +15 |
S [D1 116,00 +17.--+ 01131
Fig. 4.85 DIBT Fuction ST« - : INPUT RELAY GROUPS » OT
— 1 4
" Sz / : - - ) ot _f
/- , . . : y
- COIL GROUPS ] A
» INPLUT RELAY GROUPS _ IN UNITS OF 16
«INPUT REGISTER . . : . .
GROUPS Mote: See Tahie 4.39 for relationship ot
e NI REGIETER the value i of the pointer and the starting

number D1 of the input relay groups of DT.

In the follawing cases, the move will not be executed and the output 2 is turned
on. |

{a) When the value i of the painter'ia out of the range of 1001-1128:

Example

There is no input relay group correspond-.

wp ing to i=0, Therelore, no destination tables
carresponding to the source tables 40001-
40003 axist. :

40004 D




(b} When the value i of the pointer is within the range of 1001-1128 but no des-
tination table to be specified by the wvalue exists:

Exampla
— 0001 |
* SCURCE UJESTINATION
LU : 40001 12017 -12022
obeoa 40003 *
40004 | 1127
*No input relay groups of destinatian corresponding
to the zource 40003 axist.
Table 4.39 Elements of Block Move 1 with Destination index
Element Specified Number Description
incicales starting number S, of source table (ST).
. . RCE
Any of the lollowing: SOURCE mﬁ?_nﬁm 3
= 03 X % % (Q0001, 00017, = 40001 |= ﬂ; : —~ oeoer |- 00017 00032
ooo3s,-- 04080 | | L | ap by [ ! - ST
Top « Pxox ox (10001, 10017, DIaT i vat :
10033, - 12032 | | | e )
a 3% X ¥ x 130001=30256) B4 - A0 2. 0OOOT Y ——
IN UNITS OF
o 4% % % (40001 -49999) 16 POINTS
Example 1 Exampie 2
o - Indicates _pc:inler [P It is possible to specify startng number ol the desh-
nation labie (DT input relay groupl by the vafue : o' the pointer.
- «» Relationship of the vatue i of the painter and the starting number D, of the
. input relay groups of DT is shown helow.
. = Relationship of i and [,
| . ' DESTINATION
_ I o TL00T 10310 1
Middle 4 X X X ®x 40001—-420991 ! 0] L - -k 10017 10052
! J 1002 Yo T : -
| I: i wons — W j
| : I* oIGT |
\, 1926 12013 " . -
: im : IN UNITS OF
D 10007 4 18- 10011 4?;?1 =] 16 POINSS
Exampla
- B - Indicates 1he size of the source table (3T) and the destinaticn table (oTY
. DESTINATION
Exampie \o00 40004 P
. ] T 44 11 100071 - 1006
Bottom  |[Constant K (D000t —00100)! woce |- mp o002 ST 10D 710032 OT
_ 003 100an 11343
oIGT
CD003 . — ;
IN UNITS OF 18 FOHMTS
Example
*n=16m+ 1 1im=012 —dwhennis X x XX of GX X XX or 1X X % X.

MNote:

ol the destinalian table.

Be sure {o disable (DISABLE ON or DISABLE OFF) the input relay groups

115



116

{3) Example

F— s1001 |
10071 |
M003
CIBT |
00002 )
MET it B1
SOURCE (8) DESTINATION (D}
' aooa [ P
41001 [11—~-————--1 OB, —mmm———e———= - TREE
40002 [00 ———— - - - -- D Dy 1B D1 117 ————————=— Oy ¢ a

© Da=10001 1180 1001) '

+ When 1 = 1101, D1 = 11601. If the input relay 10001 is turned on at this time,
the bit patlerns af the holding registers 41001 and 41004 are maved to the input
relay groups 10601-10632 and the output 1 is turned on.

410N _ . 41002

MER ' LSB MSB LSEB

IS} HOLDING REGISTER |f 1-——-v=-—====1 10 O=====—"—"""—-—— D
{D)  INPUT RELAY O d} ——————————— (bé (‘b _____________ d}
. - {1601 11602 - 11E16 11817 11618 11632

ON 0N ON OFF QFF | OFF
. When i = 1102, D1 = 11617, 1If the iﬁput relay 10001 1s turnea on at this timé;

the bit patterns of the holding registers 41001 and 41002 are moved to the input
relay groups 11617-11648 and the output 1 is turned on.

41001 41002
M, -,

Ll

MSB LSB MSB LSB
(S) HOLDING REGISTER [1_ d-=-=—=—==—=-1 [0 Q-—==-=--—--—=-- :

b to {

| iD)  INFUT RELAY d) (i‘)—--——-——-—é) (:5 d) ____________ _é

11617 11813 11637 11633 11634 - 11644

ON ON ON OFF OFF QFF

. When i = 1128, D1 = 12033, Becausc the table size is 2, no input relay groups
of destination correspanding to the holding register 41002 exist. Thereifore,
even if the input relay 10001 is turned on, the move will not be performed

" and the output 2 is turned on.



4.8 3 Block Move 2 with Destination Index (DIBR)

INMPUT 1 — ~ - « » « = OUTPUT 1

Fig. 4 66 DIBR | . s o, . louTpPuT 2

General Form ST
S s r b

(1) Form

+ Fig. 4.066 shows the form of the block move 2 with destination index (DIBR).

+ Block move ¢ with destination index requires three elements placed vertically
(top, middle, and bottom). Referring to Table 4.40, specify any of constant
K, reference numbers 0X XXX of a coil, 1XXXxof an input relay, 3XXXX of
an input register, and 4XXXX of a holding register for each of the elements.

+ DIBR is' the symbol denoting the block move 2 with destination index,

(2) Function and Operation
INPUT 1~ 51 [~ OUTPUT 1

p — QUTPUT 2

CriEH

-+ By the block move 2 with destination index (DIBR), all data of the source table
(ST) will be moved to the destination table (DT: holding register groups) speci-
fied with the wvalue i of the pointer (P) when Lhe inputl 1 is ON. The cutput
1l 1s turned on. The move will be completed In one scanning cycle.

SCURCE BESTINATION
P L 'r !
S —_— D1 ]
—= - D141
. . - HOLOIMWG ;- nT
Fig. 4.67 DIBR Function STwJ REGISTER
GROLIPS
J/ e )
) 5}#"- D1+ 2 -1 s
» COIL GROUPS _ . _
- WNPUT RELAY GROUPS Note: S2e Table 4.40 for relationzhip ol the
'E";{;JJF%EGETEH value | of the pointer and the starting number
. HOE OING REGISTER 1 of the holding register groups al DT.
GROUPS '

- In the following cases, the move will not be executed and the output 2 is turned
an. |

(a) When the walue 1 of the pointer is out of the range of 1-9999.

Example - s0001 =
There i n holding register corresponding
0004 = wmp to i=0. Therefore, no destination fabies
DIER - gorresponding to tha source tables 40001-
aon0n3a 44003 exist.
40003 0
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{2) Function and Operation (Cont'd).

{b) When the value i of the pointer is within the range of 1-9999 but :ni::_r destina-
tion table to be specified by the value exists: . -

SGURCE DESTINATION
- . 40000 |— : :

. 40004 9938 P
w0004 [~ WP g0 49998 .
DiBR 40002 ST 49939 S DT
02003 40003 : "

apona [ Ge98 |

« No destination corresponding to the source 40003 exists.

(¢) When the pointer is included in the destination table:

- SOURCE OESTINATION
o el 40004 a | P
q0004 — mP sppar 40004
DIBR 40002 11 40005 DT
0G003 40004 40008

40304 4

Note: The painler 40004 is included in the destination table.

Table 4.40 FElements of Block Mave 2 with Destinatian Index

Element Specitied Number . | h - Description
indicates starting number S, of scurce table (ST},
. . ' ; SDUﬁbE SOURCE
Any of the 1ollowing: ) _ TR R
«Ox x x x {00001, 00017, | = 40000 |- 30— — o000 - oG 7 -00032
00033, - D408 Y | o : ot
Top c1xCX X 0001, 10017, | b A LA l
| 10033,----- 12033 MBR ; DIBHH i
« 3K ¥ x X {30001 -302562 A : ) e : /
« 4 XX 140001 —498898). ¢ | oo 5, = 00001 o
Exampla 1 E:nmpla_ 2 16 POINTS

« tndicales pointer tPY. 1l is possible to specily starting riumber at the desti-
nation table (DT: haolding register groups! by the value i of the ponter

« Relationship of the value i of the painter and the starting number O, of the
holding register groups ol DT is shown beilow.

s Relationship of i and D, DESTINATION
! S 1.....L 41001 ]
-Middle 4% x x ¥ (40001 —-495999) 1 40001 41002

o> !

, — 40004 — W] | > DT
' Y | | oer | |

: 1 oA oMWW : I

i I y

5994 49999 - ' i
aoops o001 1P
1 0y = <0001 + {i—1} (D = 41001 ) Example
Indicates the size of the _é;]urce 1able (ST) and 1he gestination table (DT
' - SOURCE DESTINATION
' 40004 | 1001 f
| -1 e = 41001
m nstant K Q0001 =00100!} A0DM
Botlo Co Qo swons |- mp 20002 ST 41002 DT
40003 41003
tlar .
'I DORO3 Example

m=1Bm+1{m=01,2 -=Iwhannis XX XX of XX XX or 1x X X x_

118



(3) Example SOURCE (S) DESTINATION 1 D)

__E I 41007 - 41003 i P
10002 S
A1001 10} D1 | }
ST{mnm 200 — D1 4 1] O
41003 -
¥ Dv— 400014+ 00 11
DIER
002

NET $#82

(a) When i = 1004, D1 = 41004, 1f the input re]ajr 10002 is turned on at this time,
the contents of the holding registers 41001 and 41002 is moved to the holding

registers 41004 and 41005, and the output 1 is turned on,

5 . D
stooa (T2 P -

&0 100 —— 41004 ] 100
8T {411132 200 47005 200 }DT

(b) When i = 1085, D1 = 41005. If input relay 10002 is turned on at this time,
the contents of the holding registers 41001 and 41002 is moved to the holding

registers 41005 and 41006, and the output 1 is turned on,

3 D

1003 woos (P
41001 100 — i 41005 100 } oT
23l {4" ooz 200 —_— 410061 200

(c) When i = 9999, D1 = 49999.. Because the table size is 2, no holding register
of destination corresponding to the source holding register 41002 exists.
Therefore , even if the input relay 10002 is turned on, the move will not be

performed and the output 2 is turned on.

S - D
aona[ ag9n | P
41001 Jat 458599
ETiqmnz 200 =,

(d) When i = 1003, D1 = 41003. Because the pointer 41003 is included in the de-
stination table, the move will not be performed and the output 2 is turned on

even if the input relay 1002 is turned on.

g D
41003 1003 | P

s1o01[ 160 ) 41003
STL'rmzj 200 * 41004
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4. 8.4 Block Move 1 with Source Index (SIBT)
' ' INPUT 1—] % % % x % |- QUTPUT 1

Fig. 4. 68 SIBT General Form -} xxxwx f~ourRuT 2
SIBT

A g O N

(1) Fnrm

Fig. 4.68 shows the form of the block move 1 with scurce index (SIBT). The
Block move 1 with source index requires three elements placed vertically (top,

'middle, and bottom}. Referring to Table 4.41, specify either constant K or reference

number 4XXXX of a holding register for each of the elements. SIBT is the symbol
deroting the block mave 1 with source index.

(2) Function and Operation

INPUT 1 — e +— OUTPUT 1
D1 —OouTPuUT 2
SIET
i

+ By the block move 1 with source index (SIBT), all data of the source table (ST:
coils, input relays, input register groups) specified by the value i of the pointer
(P) will be moved to the destination table (DT: holding register groups) when
the input ! is ON. The output 1 is turned on. The move will be completed In

one scanning cycle.

(a) When the source table is coil .'a-_lnd input relay groups:

SOURCE  DESTINATION
P ]

' B9, 5141, —-r—-amm-—- B+ 15 D+ A

Eq.418. 8¢y4 17, =-—---- G+ 3 o D2
Fig. 4.69 SIBT {Move from ST 4 . COHIL GROUPS ] ' EEGLIEQ;JEH > T
0% 5 %% or 1x % X X) . 4P HELAY GROUPS GROUPE
| Function
. —— =Dz ]

R

-

o
IN UNITS OF 16 POINTS

Note: See Table 4. 41 for relationship of the value i of the
pointer and the starting number S of the coil groups and
input relay groups of ST, '

(b} When the source table is input register groups:

SOURCE DESTINATION
P i | '
r 51 ———— n,l . !
5141 Dz
Fig. 4.70. SIBT (Move frgm |
i 4 INPUT - HOLDING | % DT

SRR S v (PIE T ST IREGISTER Reciaeal [
| GROUPS | . . - GROLP

\S1+ 71 | Dz /

Nole: Ses Table 4. 41 for relatianship of the value i 51 the
painter and the starting number S of the input register
grnups_nf ST



+ In the following cases, the move will not be executed and the cutput 2 is turned

Tl

(a} When the wvalue 1 of 1he pointer is out of the ranges of 1-256, 1001-1128, and

3001-3256: |
Example
=1 " There are no coll group, input relay group and input
40004 mp registers cerresponding toi=0. Theralare. no source
— - labie carresponding 1o the destination tables 40004~
0003 40006 exist, :
anon 0]

{b} When the value i of the pointer is within the ranges of 1-256, 1001-1128, or

3001-3256 but no source table specified by the value exists:

SOURCE PESTINATION
— 40001 - o[ 3265 | P
40004 e
SIBT .’ 0255 40003
0256 43005 DT
Qo003 ™ 43005
40007

* Mg source input regisier correspanding to the deslination
40006 exisis.

(c} When the pointer is included in the destination table:

SOURCE DESTIMNATION
— 41002 |—
41002 3001 P
siom P mp 30007 41001
SIET 0002 41002 D7
00G03 30003 41003
41002 [ 3001

Note: The pointer 41002 is included in the
destinallon table.

Table 4. 41 Elements of Block Move 1 with Source Ingex

Elament Specified Number Description
« Indicates poinler (P 1t is possible to specify starting numiber Of the source
tabie (ST: e¢oil, rnput relay and input register groups) by 1he value 1 of the
poinier. | |
+» Relaliorniship of the value i ol 1he pointer and the starling number 5, of coil,
inpuJl relay and input register groups are shown belaw.
« Relationshup of 1 and 5,
i Sn i 5 i S
1 [0 1001 10081 3011 000
2 0001 ¥ 1002 10617 3062 20002
: ' ' : : !
1 1 j‘l_ 1 1 k
. : ; ; : '.
2ob 4081 1124 1203 CH FH25E
Top 4> % 2 x (40001-4999%) - — —-
i T w
Sy—1+16LH 1) S = 10007 = 180i= 1001} §1 = 30001 + [i — 3001
SOURCE SOURCE
50001 - T001E] | | @0001 )
7] SIS 001 7 00032 41001 20002
1
- ST Wy Ey = * hET
HRENE 1
A= * i r SIRT
AEXaEN , 4MEENER )
'..—..---—qu—-—-----' il
C w00t TJP  NuNITS OF  am[Zadf P
[S1 = DOOOT) 16 PAOINTS (%1 = 30001)
Exampla 1 Example 2
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(2) Function and Operation (Cont'd)

Table 4.41 Elements of Block Move 1 with Source Index (Cont'd}

Eiement Specified Number - ' Description |
incdicates the starting numper D of the destination table (DT: hotding regisier
Qraups) _
DESTINATION
L 41004 )
-1 a1095
: I |
B ' ' > DT
Middle 14 % X x % (4000° —49899) #1004 =) | :
. I I
B ¥wxrY ' ]
#
{0y — 41004
Example

Indicates Ihe size of the source table (ST! and the destinalion table (DT).

SOURCE ~ DESTINTATION

' - w00 1)
Boflom [Constant K {DDDW—-EI_W Do — 40001 =
| A0004 +— wp 00001-00016 ] 41004
CIBT 5T« { 00o17-00032 41005] . CT
. 20004 ADN04 i O002A-N0048 A1 006G
o [ _?._ -~
Example
(3) Example o |
SOURCE {5) . CDESTINATION
I - .
! 41001 21001 l P
10003 -
' ' 51 41003 :
;1003 = 57{51+1 41004 }DT
SIBT '
00002
NET #£B83

(a) When i = 1, S1 =00001. If the input félay 10003 is turned on at this time,
the. ON J"DFF status of the coil groups 00001-00032 is moved to the hnldlng
I‘EglEtE’:I‘E 41003 and 41004 and the output' 1 is turned on,

SOURCE DESTINATION
400071 1 F

o001 -0021 6 ' 41003
ST{ 00017 - 00032 - 41004 } DT.

[S1= 00001)
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16 POINTS 16 POINTS

ON QN  OFF OFF
(S)COIL  { }r-r--mmommoo oo { )Y ( y------mn----- { )
DGTD1 . DDT1E GGT1? o003E
MSR LSB MSB LSB
(D} HOLDING P S — [ PR S —— -
REGISTER -
- 41003 C 43004

(b) When i = 3001, S1 = 30001. If the input relay 10003 is turned on at this lime,

the contents of the input registers 30001 and 30002 is moved tc the hnldmg

registers 41003 and 41004, respectively,

SOURCE DESTINATION

41001 3001 F

appot [ 100 ———  g1p03] 100 }T
ST{anuuz 250 —— 41004 250 =

{c) When i = 3256, S1 = 30256. DBecause the table size is 2, no socurce input  reg-

ister corresponding to the destination holding register 41004 exists. Therefore,

even if the input relay 10003 is turned on, the move will not be performed and
the output 2 is turned on.

SOURGE DESTINATION
41001 2226 *
30256 41003

: x—  doea——]} or

Mote: Mo scurce inpul register corresponding 1o the
destination 41004 axists.

4.8.5 Block Move 2 with Source Index (SIBR)

(1) Form
- Fig. 4.71 shows the form of block move 2 with source index (SIBR).

INPUT 1 — HxHXE p— OQUTPUT 1

XXKXX = QUTPUT 2.
S8R
FA A I—

Fig. 4. 71 SIBR General Form

. The block move 2 with source index requires three elements placed wvertically
(top, middle, and bottom). Referring to Table 4,42, specify either constant K
or reference number 4 X xxx of a holding register for each of the elements.

+ SIBR is the symbol denoting the block transfer 2 with source mndex,
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(2} Fungction and Operatiun_ |

NPUT 1 —

P — OUJTPUT 1

D — OUTPUT 2
SIBR

z

+ By the block move 2. with source index (SIBR), all data of the source table (5T:
holding register groups) specified by the value i of the pointer (P) will be moved

to the destination table (DT: holding register groups} when the input 1 is ON.
The move will be completed in one scanning cycle,

The output 1 is turned on.

Fig. 4. 72 3IBR
FUNCTION

ST «

SOURCE DESTINATION
=) '.
S1 —— D1 ]
S+ 1 — = Dz
DLDIMNG HCOLDIHNG
:EEIEITEH REGISGTER P.DT
GHDQPE A GROLIFS
e 51 + E— 1 ————— - EI'I
'NOTE

See Table 4. 42 for relationship of the value i af-the pointer and the starting nu_ml:-er
$1 of the holding register groups ol 37,

In the following cases, the move will not be execculed and the output £ is turned

at.

(a) When the wvalue i of the .pnintef is out of the range of 1-9999:

Example

40001

i

40004

SIBR
00003

—p

0

40001

Mo halding register corresponding o i=0
exists and therefore no scurce tahle corre-
spanding to ihe destination table <400064-

40006 exists.

(b} When the value i aof the pointer is within_-the range of 1-9999 but no saurce
table specified by the value exists: '

Example

—

SOURCE DESTINATION

40001 = 40001 [ G998 | P
40004 |}—

* 49398 40004 |
SIBR 49980 ST a00cs DT
003 v AHJA0E

400071 | 9998

Note: No source holding register corrasponding to the

deslinagtion 40006 exisis.

« When the pointer is included in the destination table:

Example

41002

47004
SIBR
Go00E

ar002l_1 )

=

i

soo2[ 1] P

anom [ 1 41001

an002] 2 41002 o7
400033 41003

Nate; The pointer 41002 is included in fhé
destinalion tahle,



Table 4. 42 Elements of Block Move 2 with Source Index

Elemant apecified Number Descriptian

» Indicates pointer (P 1t s possible to specily slarting numbear of tne source
lable (ST. bolding regisier groups).

» Refationship af the value i ol the pointer and the starlirg number 5. of the
holding register groups is shown below

» Relatranship of + and Sy

_ . SOURCE
| [ -
41001 11 P
T 4% % % X (4000%—49989) ! itk =1 e
op T 2 40002 40041 '!.
; 1L SIER > : ST
L 1 e e |
1 3
a59q 48955
asroot| 11 [P
S 400D AW 1) -
I=y 40011)
Example
Indicates the starting numbar D, of the destination table (DT: holding regisier
groups).
! DESTINATION
i
i 41004 y
-1 T 41005
Middle 4w wx [40001-49959) T :
| | 31004 |- ! DT
| ' SIBR |
! |
(O = A1004 )
Example

"Indicales the size of the source tab!é_iST} and the deéiinanun i-a-tlll.':! (DT,

! SOURCE - DESTINATION
; — 410 — * 41001 11 F
Battam |Constant K (00001—~00100) = ) 4nn1+ 100 41004 | -
. ' 41004 ST 40012 200 41005 DT
SIBR 40013 AN 41006
00003 .
41001
Example
{3] EIEITII]IE SOURCE (5] DESTINATION (D)
Il i 41001 |p— 41001 - P
10004
41004 — ST 5 — A0 oT
SIBR S1+1 — 41005
DacoZ .
S1=40001 +{i—1)
NET i# 84

+ When i = 1, 51 = 40001, Ii the input relay 10004 is turned on at this time, the
contents of the holding registers 40001 and 40002 is moved to the holding reg-
isters 40001 and 40002 15 moved to the holding registers 41004 and 41045,
respectively and the cutput 1 is turned on. |
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(3) Example (Cont'd)

41001 1 P

4001 1  — 1 (04 1 oT
ST s 4po02{ 2 ————— 41005 2

« When i = 2, &1l = 40002, If the input r_ela'-,r. 10004 is turned. on at this time, the
block move will be periormed as follows. |

40401 2 P

apooz[ 2 — o042
STJ[-!EHJDH 3 — 410053 }DT
[ S54= 20002} .

. When i = 9999, S1 = 49999, Because the table size is 2, no holding register
corresponding to the destination 41005 exists. Therefore, even if the input
relay 10004 is turned on, the move will not be performed and the output 2

is turned on,

siom | 9989 |p

4 - 41004
T =+ s1005 [ }E’T.

b

(51- 49999) = Note: Mo source hotding register corresponding
to the destination 41005 exists.

4. 8.6 Programming Indexed Block Move Circuit and Precautions

(1) Inputs to the indexed block move circuit may be outputs of relays, timers,
counters, arithmetic operations, data transfer matrixes, dnd other indexed block

move circuits.

. Coils need not be connected to two output nodes, (1l and 2) of an indexed
block move circuit. It is permitted to connect a relay contact to the output nodes

at right or connect the output node directly to an Inpui node of an arithmetic
circuit, except relays.

. To execute the move constantly, connect the input directly to the power rail
at left. To execute it only during one scanning cycle, use a transitional contact

as. an input.

. The range of the source or destination table specified by a table size must be
within the range of the reference numbers of input relays, coils, or registers.

- It is possible to OR the outputs by connecting a vertical shunt element.

. Thé source or the pﬁinter remain unchanged data or values after the move.

- Be sure to disable the input relay groups used as destination of the block move
| with destination index {DIBT] {DISABLE ON or D_ISAELE OFF). There are
fﬁlluwin‘g différgnces between the .casels the input relay groups are disabled and
enabled. : | | | - |

{a) When the ini:nut relay groups are_d'isahléd:

The input relays are turned on- and off according to the results of execution
aof DIBT. g |
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(k)] When the input relay groups are enabled:

The input relays are turned on and off according to the results of execution
of DIBT then all of them are turned off at the beginning of the next scanning
cycle, But, if an input module is connected and 1/Q allocation is made, they

are turned on and off according to the actual status of input signals at the

beginning of the next scanning cycle,

Example
T
10N 1 1001
NET # 85
SOURCE
D I YT 0 e
ET{nnmz{ 000
41003 |-
DIBT
00002
NET 4 86
[ )
10001 1002
NET i 87

NOTE

DESTINATION

41003 E 1001 FOINTER

10001 - 10016

10001 F-10032

}DT

It the input relay 10001 is disabled, the each narmally open (NO) contact of the input ralay

10001 of NET 385 and # 87 is turned on.
cantact of the input relay 10001 of NET £ 85 is turned off and thal of NET #87 is turned on.

IF the input ralay 10001 is enabled, the NO
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4.9 MATRIX

This function group allows matrices to be built in consecutively numbered registers,
These matrices are similar to tables previcusly discussed in that they can be groups
of input registers or holding registers depending upon the application reguirements.
In fact, these same registers can alsc be operated upon by Move functions. Whereas
the Move functions operate upon individual registers as elements of tahles, the
matrix function will operate upon hit patterns within the matrix. Since all registers
contain 16 bits, the size of a matrix in bits will bc even maultiples of 16 {(e.g., 32,
48,64,80, etc.). A bit can have one of two states: ON (one) or OFF(zero).
Bits within a matrix each have their own identification as illustrated in Fig. 4.73.-

A matrix of 100 registers contains 1600 bits,

MSB - |  LsB

Mo | 1.2 3 — e - 16
41002 | 17 18 ~rrrmc e e e e - . 32
41003 | 38 ---- - - 15
émm 4B == —m - m - — o e m .64

Fig. 4. 73 Sample Matrix Bit Numbering

4.9.1 Types of Matrix

‘Table 4.43 Types of Matrix

Type Symbol i Relerence Page

Logical AND AND | 130
Logical OR ~ -l oRrR 130

Logical Exclusive OR | | XOR | 136 :
Logical MIﬂment | COMP 134
Logical Compare - ' CMPR - 134
Logical Bit Modify MEBIT 137
Logical Bit Sense '_ _  SENS 138
Logical Bit Ratate BROT 140

Logical Mulliple Bit Ratate MROT 142
—I.Egiﬂar Byte Rearrangement . TWST - 144




4.9, 2 Form of Malrix

INPUT 1= Hxx=x —OUTPUT 1

INPUT 2~ =xx=xx }—0QUTPUT 2
AMND
INPUT 83— xx=xwx pP=—0OUTPUT 3

The matrix requires three elments placed vertically (toep, middle, and bottom), like
arithmetic operations and data move. It can be used at any intersection of the 7
lines-by-10 ¢olumns matrix {except that the top element cannot be located on lines

6 and 7). AND written between the middle and bottom elements indicates the
tvpe af martix, :

NOTE
Byte interchange (TWST) alone uses two elements [top and bottam places).

{1) Elements and Their Meanings

The top element is called source and the middle destination. The bottom in-

dicates the size of the matrix table. Each has the same meaning as in the data
move, '

{2) Reference Number

{a) Numbers specilied as reference numbers depend on the type of mairix, See
Table 4.44.

(b)Y The content af a register (l16-bit binary) for the regisler or the ON/OFF
status for discrete signals is operated for the matrix, respeclively.

MOTE
When the discrete I/0 i5 specilisd as & reference number, n=16m -1 (m=0, 1,
2, ....}is reguired where nis X X x X of 1T X X gr DX = KX,

{3} Table Size

The constant X XXX is specified as the iable size. ‘The range of the fixed
value depends on the type of matrix. See Tabale 4. 44,

MOTE

Specify the number ol regisiers {ar of sets of 16 discrete signals} but nat 1he number of
bits as the table size. :

Except .f-:.nr MBIT, SENS, and MROT, the source and destination tables have
the same size (N : N), |

(4) Pointer

Only CMPR, MBIT, and SENS functions use a pointer.
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4. 9. 3 Function and Operation of Matrix

Tabale 4.44 lists the functions and operationis of matrices.
(1} AND, OR, XOR

(2) Funct:ion

" Since each logical function is pfuvided with similar function block, these func-
tions are described in this section, Fig. 4.74 shows the truth tables and equiv-
alent relay circuits of AND, OR, and XOR applied to 1 bit signal.

AND (A - B=C) OR(A+B=C) XOR (A(DE=CV
T tAB || C A AlBYC

Fig. 4. 74 Truth Tables

A B © A B C
— = ) "—i:l-( ) ‘[‘1 )
- B | A B |
This function causes two matrices of egual length to be logically AND'ed, OR'ed
or XOR'ed together and the results stiored for reference by any other logic
function, The result of the logical AND will be a one {ON) bit anly if both
bits {one from each matrix) are one bits; other-wise, the result will be zero

(OFF) bit. One bit from each matrix with the same identification numbexr will
he combined in acoordance to the truth table, |

Example: AND - AR
- SOURGE [1o01a
' TABLE |
DB

DESTINATION e 110 - . Note: The bit numbers are circled. AND is

TABLE - - applied to the bit pair having the same bit
N 1 "~ number and the rasult is stored in the bit hav-
D@D o - . ing lhe same number. :
DESTINATION Joot o - o
TABLE

~ All bits in the matrices will be operatedupon every scan the function is ena-
bled. The Source matrix is not altered only copied. The current content
of the Destination matrix is used for the AND, OR, or XOR operation and then
replaced with the result of the operation. The Destination matrix is altered by

- the AND, OR, or XOR operation. The Matrix AND operation is usetful to clear
large groups of resisters to zero{when ANDed with a matrix of zeros) or to
construct masks within the controller. The Matrix OR operation is useful to
construct masks within the controller, The Matrix XOR operation is useful to
detect differences between two matrices within one scan and, when operated upon
the same matirix in hoth Source and Destination, to clear a matrix to zero.

See Example £,

(b) Farm
(NPUT 1= S+ }=ouTPUT1 INPUT1— - S = OUTFUT1 INPUT1— St — QUTFUT 1
D — OUTPUT 2 | D — QUTRPUT 2} Dy — QUTPUT 2,
ALWAYS ALWAYS ' ALWAYS
Ao ( OFF = ( OFF XOF ( OFF
z — QUTPUT 3 2 — QUTPUT 3 z — QUTPUT 3
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(¢} Reference of elements (See Table 4.44.)

- Reference number (51} of source: |
CAny of BXXXX, IXXX®, 3XxXXX, and 4XX XX can be specified.

. Reference number (D1) of destination:
Either 0X XXX or 4XXX X can be specified.

- Table size {(Z): 1 to 100

(d) Inputs

Only the input 1 is used with the these functions. When this input node receives
power flow, the each operation is performed. Every scan, when enabled, the
AND, OR or XOR will operate upon the entire content of the matrices. Transi-
tional contact can be used if a single operation is desired. '

(e} Qutputs

The each matrix function utilizes only the output 1. The lower two outpuis
have no significance and will be OFF under all conditions. The outpul 1 will
supply power flow whenever the input l receives power flow. Thus, the out-
put 1 allows Function Blocks to be cascaded or chained horizontally within a
networlk. |

(f) Example

Exampla 1
BEFORE | AFTER
OPERATION CPERATION
| | SOURCE SOURGE
_| i__- 44001 o 4+001 [11Q0 - -+ - -.ﬂ'l 41091 DATA
ar I P — : oz | UNCHANGED
weor L AFTER
S — o 0q | OPERATION
OR
00013  [— DESTINATION "W DESTINATION
R E.”.__-_.__--nl 40501 | 199 -—==- === 11
NET # 91 oz | 00==-r=----D . ‘
| 03] 0 vmeemeemend o3| 1------- 1
Example 2
' ] |
——l f I— S$0050 — 45050 ) 40050
0O0EN
OPTIONAL ALL BITS
| 40050  p— PATTERN | ™ ARE "0
“OR
00100 e 401 45 40145
NET #£92

This XOR is used to clear the source and destination tables when operated
upon the same matrix in both Source and Destination.
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4. 9. 3 Function and Operation of Matrix (Cont'd)

. Table 4. 44 List of Matrix Functions

o=~ Symboal - COMP CMPR
Hem —x,jﬁ_ﬂ_ _AHD E'.F' XOR P!
Reference Page 130 130 120 134 134
3 § ~ 1 5 1) 5 1) - o )
Explanation of -
Data Form and
Function '

S: 3ource | _ | | |

D- Destination (S)+(0) = D | (S)+(D)— D (S)8H(D) - D (B1—D + Campares () and

P: Painter AND ¢! all bits in .+ OR of all bits i XOR af all bils in (nvarts all bils in (D) bit by bit.

() Contents one scan. one sean. one scan. one 'scan. . » Finds oneg mis-
matching in one
5CAn.

— I . '__—.i_
O3 X ¥ o D2 X ¥ of O3 x x> Or 055X or DM X XK or
1% X XX or RN XX or 13 % ¥ or 13 ¥ R¥ ar 1X % XX or
Source Reference XX XK o AKX KK O 333 X or 3X XX X O A% K X X O
AR H K & ¥ WA 5 43 25X 4R W KX
OxXMX or O3 XX or Ox XX or DK XX or 4X XX
Destination AXM MK A, W A G KWK, L B [pointar)
Reference |
Table Size - 1-100 1-100 1-100 1-100 1-100
'. Input 1 Executes AND " Executes OR Exccutes XOR Executes COME Executes CMPR
_ S
Sels pointer 1o
N 0 (regardiess of
Input 2. - i B B ON /QFF status
| ; of mput 1.
|
| |
Input 3 — - — — _ i
_ |
Qutpul 1 Same as ON/OFF status of input .
: o ON when
Qutput 2 " Always OFF mismalghing is
- : found.
ON when
mismatching is -
Cutput 3 Ahvays  OFF tound with 5's bit

Where Qperation is
not executed when
Input is ON.

being 1 and D's
hit being 0.
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SENS

MBIT BRCT - MROT TWST
- 4a7 138 Ual 142 i
13 11 -+ |1 t n |3
L -, .
P CE i
e .
ha IEN 5

« Sele/ clears Nth ot
cf .

« Tests NIh bit of D.

' « Tests a bil in one

« Shifts et or reght all
bils of 5 and places

results in O

Shifts laft or right al
hils af O and placas
roesults in [,

e e—

» Intarchanges higher-
place byle and lower -
place byte of each

= Sets/clears a oit in scan. . Shifts entire table » Shifis entire table regisier ot D and in-
ang scan. onea bit in one scan, N bits in ane scan. verts hit arrangement.
! » Exaculas avarything
' 1N DRé Scan.
3K X or AXX KX ar O x % x ar A XX =
&2 oK, AX XK X 15 % X % ar
(painter) (pointer) A% M XX ar B
Or conslant - or conslant 4% %X % X%
1-9600 1-9600
= —— I - -
O3 2 X x> of Q0 w20 or Q5 » ar o0 A2 WK
A7 2w THX X or DA W KK
I XWX or
A 50 2
1—&00 1-600 1-100 1-100 1—100

Executes MEIT

Exacutes SENS

Executes BROT

Executes MROT

Sels 1o 1 when OM,

clears tn O when OFF.

(Input 1 must be ON,)

I o
anly when QN and 3
is 4 X = ¥, (Input 1
must be ON)

Execqtes TWST

Shitts left | Shifts left

14N =N ILSE — MSE) (LSE — MS58)
only when ON and 5 when ON. when O~ _
is 43 X X {Input Shifts right Shifts right
m N iMSE — L5B) (M5B —L5E)

ust be ON) when OFF. ' when OFF,
Secls M 1o 1 When DN.___ When E'}H,__

 when ON |

{regardlass of ON/OFF

status of input 1).

When OFF,

(-1 Shift registar =)

- Shitl register =— "0"

Shift register j=

When OFF,

i

Shift register . Q"

N when Mth kit is 1
after execution {to
check ingut 2 ON).

QM whart Hth il is 1

after execulion,

. ON when input 1 is
- ON and MRBROT can

=

xecuie,

Same as ONW/OFF
status of input 1.

OMN when carry is 1
aller shift,

ON when N excesds maximuin bit
number decided by table size [regardess
of ON/ OFF slalus al input 1),

| ON when input 1 i3 ON
and MBOT carnot
SXecuUte.

Always OFF

Always OFF

N=0ar

N > maximum it number decided by

table size.

Mumber of shift (N}
16 bits or more
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{2) COMP

{a) Function

This function causes the content of one matrix to be complemented (all ones replaced
by zeros, and zercs by ones) and placed in another matrix for reference by any

other function. The entire matrix is operated upon every scan the function is
enabled by power flow to the input. The result of the Complement operation is

placed in the Destination matrix; the previous content of this matrix is lost. The

Source matrix is not altered only copied.

The Matrix Complement is useful to alter normally closed inputs to the same
base as normally open inputs or to move masks within the controlier,

(b} Form -

INPUT 1 — 51 — DUTRUT 1
) — QUTPUT 2

cour (e
. — OUTPUT 3

(c} Reference of elements {See Tahle 4.44.)

+ Reference number (51) of source?

Any of OX XXX, IXXXX, IXK XK, and 4X XXX can be specified.
. Reference number (D1) of _destination:

Either OXXXX or 4XXXX can be specified.
+ Table size (Z): 1 to 100

(d) Inputs

Only the input 1 is used with the COMPLEMENT function. When this input node
receives power flow, the COMPLEMENT operation is performed. Every scan, when
enabled, the COMPLEMENT will operate upon the entire content of both matrices.
Transitional contacts can be used if a single operation is desired. -

(e) Outputs

The COMPLEMENT matrix function utilizes only the output 1. The lower two out-
puts have no significance and will be OFF under all conditions. The output 1 will

supply power flow whenever the input 1 receives power flow. Thus the ocutput
1 allows Function Blocks to be cascaded or chained horizontally with a network.

(f} Example N
BEFORE .. AFTER

" OPERATION " OPERATION
| SOURGE . SOURCE
! . 40aMm . S0=01
b wn | | awerns ALL BITS
\ ooz - | ARE "1.” ARE "1,
wior e 005 40905
COMP - up
- DESTINATION DESTINATION
oS .
| 4000 |- 40001
- - OPTIONAL ALL BITS
NET 3% 93 PATTERN ARE “D."
) 40005 40005

(3} Compare (CMPR)

(a) Function

This function causes two matrices to be compared on a bit-by-bit basis; their
contents are not altered only examined., When enabled, the compare function will
evamine one bit from each matrix with the same identification number. I[f these bits

agree (both zero or both ones) the next bit from each matrix is compared; however,



DESTINATION
SOURCE . u 1 POINTER

COMPARES BIT n
WITH BIT n. 1 i \ DT

ST

if they do not agree, the compare function will halt. Each scan the compare i5
performed, either the end of the matrix is located or a miscompare 1s encc-untere_d.
If both matrices are identical, the entire length, up to 100 registers or 1600 biis
(such as discrete inputs/foutputs), is compared each and every scan.

An output is used to indicate ithe result of compare. It will be ON if a mis-
compare is detected and OFF if the end of the malrices is rea‘chedl. A pointer 15
the only register whose content is altered by the Compare. This pointer is referred
to by the Destination block and indicates which specific bit was responsible for the
- miscompare, if the operation is terminated by a miscomparec (output ON). The po-
inter can alsc be used to cause the comparison to begin on bils other than at the
beginning; the compare function always proceeds towards the end {high _bit‘num—
ber) of the matrices. Before the Compare, the pointer will be ineremented; it t}_le
pointer is at the end of the matrix or lenger, it will be resei to one prior to begin-

ning the compare operation.

NOTE

1. The contents of the pointer can be changed by ancther fogtc circuit. To start compare

at hit i, set i—1 to the pointer hefore starting.
2_If there are no migcompares, tha pointer will be at the end of the matrices when the

comparison is complated.

(b) Format

INPIUT 7~ S1 — JUTPUT 1

INPUT 2— D+ — QUTPUT 2
' CMPR

£ — QUTPUT 3

{¢} Reference of elements (See Tahle 4.44.)

- Reference number (51} of source:

Any of 0XX XXX, IXXXX, 3X XXX, and 4X XXX can be specified.

* Reference number (D1l] of destination:

Holding register 4X XXX is specified (it defines the pointer).
+ Table size (Z): 1 to 100

(d) Inputs

Only the upper two inputs are used with the COMPARE function. Every scan the
input 1 receives power flow, the Uompare coperation is performed. Up to 1600
pairs of bits can be compared each scan the input is enabled. Transitional contacts
can be used if a single operation is desired.

The input 2 controls the reset of the pointer. When this input receives power
flow, the pointer will be reset to zero prior to the comparison; otherw:se, the
comparison begins at the current value of the pointer plus one. If the pointer
is at the end of the matrix or greater, it will be reset to zero prior to the com-
parison regardless of the state of this input. Matrices begin at bit number one

(not zero), thus resetting mmplies the value one,
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(e} Quputs

The COMPARE matrix function utilizes all three available outputs. The output
1 will supply power flow whenever the input 1 receives power flow. Thus the
output 1 allows Function Block to be cascaded or chained horizonially within a
network. The output 2 will supply power flow if the comparison has detected a
miscompare; this output will be OFF if either no compare is being performed {(top

input does not receive power flow), or il no miscompares have been detected and

the end of the matrices have been reached, The output 3 senses the Source matrix
bit if and only if a miscompare has been detected: this output will supply pewer

flow when this bit is a one and be OFF if the hit is a zero. Using the lower two
outputs, logic can be built 1o determine the exact bit configuration. causing a

miscompare (Source = one and Destinalion = zera, or vice versa).

(f) E:-;a_.mp]e

{ } j 10065  |—
CO20
wsrz = >
CMPR | - 0051,
0anes =
NET = 54
. DESTINATION
SOURCE .
o 372 POINTER
. mﬂﬁﬁ 3t3 | 1.2 16 |
| 'IDI.'I_'IhE
| : - 374 | 17 (@ 3& |
f > DT
23th 10087 375 | 33 48
ST I_ _ .
3E.Eth 10120 LN B & 64
E 377 | BS - | 80
\ 10144

Figure above illustrates a typical COMPARL Matrix function. If the pointer
(register 40372} contains the value zerv or one with input 10056 is energized, the
comparison begins at input 10065 and bkit 1. The entire matrix all 80 bits will be
compared to the inputs unless a miscompare is detected. - However, if bit 23 in
register 40372 is energized. If input 10087 is ON and bit 23 in the destination
matrix (40373-40377) is a zero, coil 00051 will be energized. |

On the next scan with input 0020) still energized and the content aof register
40372 not altered, the comparison will start at bit 24 and proceed towards the end
of the matrix. If input 10120 is OFF and bit 56 set to a one value in the matrix
40373-40377, an additional miscompare is detected. The value in register 40372
is now 0056 and coil 00051 remains ON, 00051 since the Source bit is a zero {input
10120 OFF). The pointer value of the first miscompare is lost and replaced by
the location of the second miscompare. To retain miscompare locations, Lhey
should be saved in another location, such as a table, with a register to table move
function. This move function can be controlled by the coil 00051 in this example.

On the next scan, unless there are additional miscompares, the comparison be-
gins at bit 57 and reaches the end of the matrix. The pointer will contain the
value 81, coils 00051 will be QFF.. On the next (fourth) scan, the comparison be-
gins again and will detect bit 23 as a miscompare again unless the input or bit
status 