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FOREWORD

‘This manual provides the designer with the detailed
information needed to design control systems utilizing the
_MEmucﬂn—SC R84H Controller.

The designer need not be familiar with digital equip-
ment or computer technology to use this manual. The simple
and versatile Ladder Line concept enables the designer to
- make use of Memocon-5C R84H Controller available functions,
and to communicate his design easily to plant technicians. .
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SECTION|
INTRODUCTION

1.1 GENERAL

A Programmable Controller (P.C.) is a solid-state device -designed to perform
logic declsion making for industrial control applications. The P.C. can be used
as a direct replacement for relays or solid-state electronics in an industrial
environment. Features of a P.C. compared to other industrial control devices
include the following: | |

. Solid-state device for maximum rellebllity
Pregremmed'w1th a simple ladder dlegrem lenguege.,
5 Eeelly reprogrammed with-a pregremmlng panel if requiremente ehenge.

Controller is reusable if ne lenger required on eriglnel epplleetlen

. - Indicator lights prevlded at major diagneetie points to elmpllfy trouble-
- shootlng.

. Maintenance is simple based upon medule replacement, end insuree minimum
downtime and maximum preduetlen -

. Communicated to a eentrel computer for meehine menitering, and deta gather-
ing and reporting. ,

The RB&H Controller is the finest example of P.C.-teehnelegy available
today. It is designed to replace control systems that previously required 10 to
800 relays. Some of the advantages. of this in addition to all the above feat-
ures include the following:

Low cost — hardware cost less than installed :eleys;
.  Smaller cabinet size and floor epeee'requirement.
. Expandable I/0 with 1000 series modules.
e 'Eesy installation of field_wiring;intermiﬁingeny type of I/0.
. Retentive-memery for legie end timer/counter veleee.

. Pregremmeble devices plug dlreetly 1nte controller.

. Reel—Tlme Un—Llne Pregremmlng-—-e YASKAHA standard ef exeellenee for maximum
flEElhlllty.



1.2 R84H CONFIGURATIONS

Table 1.1 R84H Configurationms

Compoenents | Description

RB84H is provided with two type processors; with MEMOBUS (industrial
communications system) interface and no MEMOBUS. However, CPU module
with no MEMOBUS interface can communicate with a central computer by
using J470 adapter. The former CPU module consists of three circuit
| . boards; CPU, memory and MEMOBUS interface, and the latter twe elrcult
CPU Module boards; CPU and memory. The ladder diagram program is entered and
| into the processor, it is processed by I/0 data from 1/0

gsection, and the result 1s output to I/0 section.

- Discrete L/0: 512 points
Register 1/0: &4 points {(BCD, I-Digit)

—_ —— o

Basic Power Used for. supplyving DC power to CPU module and I/0 modules of 1/0

Supply Module sections 1 and 2.

Expanding Power Used for supplying DC pnwef to I/0 buffer module and I/0 modules
Supply Module of I/O sections 3 and 4.

Input/Output

U - .
Buffer Module ged for L/0 sections 3 and 4

—— e - - o

* Discrete I/0 module: 16 or 32 circuits per module
{available for register signal},
Input /Output | .

Module . Register I/0 module: 8 I1/0 points (BCD 3-digit) per module.

Analog I/0 module: Afﬂ1cnnverting module —4& circuits per module,
D/A converting module —2 circuitsper“mndule.

ERE S .

Used for mounting CPU module, basic power supply module and up to 8

Mounting Base 1 i/0 modules as I/0 section 1 {(up to 7 1/0 modules fer CPU with
MEMDBUS) |
Mounting Base 2 Used for mounting up to 12 I/0 modules as 1/0 sections 2 and 4.

Used for mounting expanding pcwér supply module, I/0 buffer

Mounting Base 3 module and up to 9 170 modules as 1/0 section 3.

s

Used for cunnecting between each mounting base, Two different
Inpurt /Output lengths of cable (40 cm, 150 cm) can be applied in accordance

Cable with a required space between mounting bases. As for 150 cm
cable, only one cable can be used for connection,

Used  for storiag prngrams, adding, altering and deleting of logic

ilﬂﬂ ERTi Pane i and data, and monitoring. Available ladder list using printer.
rogramming “ane With 5-inch CRT. :

P190 CRT Used for storing programs, adding, altering and deleting of logic
Programming Panel and data, monitoring and making ladder list. With 9-inch CRT.

-—

Used for storing programs, adding, altering and deleting of logic
and data and monitoring. Available dump, load and verify of
pregram using tape recorder. With liquid crystal display (LCD).

P1O0 LCD
Programming Panel

-
L L]

Used for connecting CPU module with no MEMOBUS interface to com—
puter or P190 CRT programming panel.

J470 EIA Adapter




1.2 R84H CONFIGURATIONS (Cont'd)

Fig. 1.1 Maximum' RB*‘-’:H Cnnfiguratihn_

RB84H BASIC SECTION.

-+ - -

CPU MODULE
. CONTROL | PROGAAM - . e =
el MEMORY 170 MEMORY

T

|

—

CPU CONTROL
SECTION

POWER SUPPLY MODULE’

170

INPUT

MODULE

56—

- o) al &) o ] =] N
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~ MODULE "~ R T o e 3 e S
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| | H ] W | 170 MODULES
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"MOUNTING BASE 2 i o | o o o
{I¥O SECTION 2) H j 1 j]
o LY |
sSpsnsi. dL., L1
o ) o o {51
/O CABLE e T e e
' | s ﬂ.._*__'_e_ﬁ
MOUNTING BASE 3 C=5E R EEEEE -
(170 SECTION 3) - 170 MODULES
- LIRS et (tup-TO 9)
PEEEeooals T
EXPANDING POWER LILHE L Ut
SUPPLY MODULE (]| |- -] -
A et s W
I/ BUFFER gl am: LJ{I}I- ST,
MODULE alp= - i PF‘%‘WDD |
O | [ [H_ IO MODULES
. A 1Rl -1 1
MOUNTING BASE 2 —__|HleaC=l= 1B aEalEslE |
(1/0 SECTION 4) ﬂ gg@’“—'gbfgggr‘:‘
_55#47f_r;,u
gleES s Es S

USER'S EQUIPMENT

SECFION | -

CcO NTF[DL<_.

7
PERIPHERAL
DEVICES

Fig. 1.2 Typical R84H Block Diagram

QUTPUT

MODULE

O o




SECTION II
SPECIFICATIONS

2.1

BASIC SPECIFICATIONS

Table 2.1 Basic RB4H Specifications

ltems

Specifications

Power Supply

Remarks

Single phase, 85 to 121 VAC,
50/60 Hz (47.5 to 63 .Hz).

-

+ 170 VA (power supply module.)

Excluding

Dissipated + 90 VA (expanding power supply | power Supplied_-

Power module. ) from external
to I/0 section.:

Holding Time 10 ms —

Amblent 0 to + 55°C portphenn

Temperature EEE;EEEral

storage — 20°C tao + B5°C Excluding lithum

Temperature battery,

. as 5% to 957 relative
Humidity . —
(non-condensing)
. . - | Excluding -
Vibration -
i i W 1
Resistance In compliancewith JIS*C 0911 per}pheral_
. devices.

Excluding

Shﬂﬂk - . r . r

Resistance 10G MAX per%pheral
devices.

Dielectric : |
Strength 1500 vgc for 1 mlnutg.-
Envirnnmeﬁtal Free from explosive, inflamma—
Condition ble, corrosive gases.

* Japanese Industrial Standard



2.2 CPU MODULE

‘Table 2.2 CPU Module Specifications

Itrems

Specifications

Remarks

Type

- DDSCR-R84H (without MEMOBUS Interface.)
*+ DDSCR-R84H-M (with MEMOBUS Interface.)

Control Method

Scan c;-::mtrﬂl by Etnred prngram

 Programming

Relay ladﬁer diagram symbology.

| Frngram
Memotry Size

8 k words CMOS RAM. with battery back-up.

—

1 word = 8 bits

E Dﬁta HEmDry SizE

254 Words CMOS RAM with battery back-up.

1 word = 10 bits

mer—f o o e —

- Scan Time

30 ms

Depending on number of

memory and logic func-

-

tion to be used,

Logic Functiom

stepping switch,

—

Relay, timer, counter, arithmetic, con-
vert (BCD 2 binary, binary binary)

_ transitional contacts,
move, skip ' ' :

Elements .
(Cﬂntacts and C01ls}

I/0 Points

3200 {Equivaléﬁt to 800 relays.)

- Discrete input:
* Discrete output:
* kegister input:
* Register output:

256 points max.

256 points max,
32 peints max.

‘32 points max,

Communication
| Function

« EIA RS§-422:

for connecting to P10D ..
or Pl8C programming panel. '

« EIA RE-23ZC{(noMEMOBUS): for conpect-
ing to computer or P190 programming
panel (J470 EIA adapter.is required).

Used for .either type
DDSCR-R84H or -R84H-M,

+ EIA R8-230C (MEMOBUS): for connecting
Lo computer or Plﬁﬂ prﬂgrammnjq;panel

Used for type DDSCR-

Diagnostic
. Function

.Mﬂunting

-+ Tatal checklng nf watchdng timer. and
memory.

- Battery monitoring .

+ Checking of I/0 bus,

I

I/0 section 1 {mounting base 1}

=

" Dimensions

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

For type DDSCR-R84H

in mm

100 {w) % 250 (H} x. 160 (D)

For type DDSCR-RB4H-M

1.0 kg

' Far type DDSCR-R84H

. Approx, Weipght

2.3 kg

For'type DDS CR-R84H-M

“RUN""
INDICATOR.

"ERROR”
INCICATOR

BATTEH‘I"

MEMORY-PROT ECT"'"‘

Vi

KEY SWITCH

1__
ﬁﬁﬁﬂﬁ

"RUN"
INDICATOR

"ERROR"

Y o)

MEMDH‘:’ PROTECT
KEY SWITCH

INDICATOR ¢ 3isinf

“POWER ON"
tNBICATOR

“COM ACTIVE™
INDICATCR

"I/'F ERROR”
INDICATOR

MEMOBLIS
PORT

583 83

(a) R84H CPU Module

Fig. 2.1 CPU

— 5 —

(b) R84KE-M CPU MDdulE
Mudules



(1)

(2)

Indicating Lamp

RUN (Rumning): lights when CPU module is proper in operation.

ERROR (Battery trouble): lights when the output voltage of CMOS RAM
back-up battery is low level, with AC power supply turned on.

POWER ON (Rumning): lights when MEMOBUS interface is proper.

COM ACTIVE (Communicating): lights when éﬂmmunicating between MEMOBUS
interface and MEMOBUS master such as computer, P190 programming panel and

Memocon-SC584.

I/F ERROR: '1ights when any error 0CCUTS during communication between
MEMOBUS interface and CP1.

COM ERROR (Communication error): lights when any errar occurs duriﬁg
communication between MEMOBUS interface and MEMOBUS master,

Table 2.3 Key Switch Position and, Read and Write of Memory

Position of Memory- | |
Protect Key Switch ON OFF I1/0 TABLE
Read O O X
Network -
- Write X O .
Read O O . o
Input /Output Status : _
- Read Y O %
Holding Register f

Write O e w¢

Input Register . _
Write X X %
Input /Output Read e % O

Allocation Table _

Write x x O

() Available.
X Not available.

Battery

Kind: TLithium battery
Type: BR-2/3 A-1

_Life: Uné year. ERROR LED is only a'warning of low battery voltage. When

this indicator goes OFF there is sufficient capacity to maintain memory
for at least thirty days. |

Backed-up Memory: Network, holding register, I/0 allocation register,



2.3 POWER SUPPLY MODULE

Table 2.4 Power Supply Module Specifications

items Easic'Pﬂwer ) | Expanding Power
| Supply Module | Supply Module
Type o JRMSP~P8051 - | JRMSP-P8052
- CPU module + 1/0 buffer module
Application 1 -+ I/0 section 1 | = I/0 section 3
« 1/0 section 2 -_":[_f[] section 4
 Mounting Location 1/0 section 1 -~ . | | I/0 section 3
- . (on-mounting base_ll .- | (on mounting base 3)
85 - 121 vaC 85 ~ 121 VAC
Toput Voltage - |
P a8 (47.5 - 63 Hz) | (47.5 - 63 Hz)
Transient 0 - 140 VAC - 0 - 140 VAC |
Input Voltage (10 ms) | (10 ms)
Dissipated Power 170 va - - - 90 VA
Dimensions in mm 80 (W}_H'ZSG (H)’ﬂ!LﬁU{Iﬂ ' QS'fW) X 250 (Hj x 160 (D)
Approx. Weight 2.8 kg 1.1 kg
: "POWER™ ¥ el
"POWER' - s B
INDIGATOR INDICATOR
- FUSE {5A)° 1 =
FUSE [5A}- | |
POWER
POWER
TERMINALS TERMINALS
58380
' (a) Basic Power Supply Module . {b) Expanding Power Supply Module

Fig. 2.2‘_Pﬂwer Supply Modules
(l) Indicating Lamp
* POWER: lights when power supply DC output is the proper.voltage.

.(2) Fuse
©° Glass tube fuse (5A)

(3) Power Terminals

1 @ | " INPUT VOLTAGE
U T D ® } (85-121 VAC)
'GPJ"[-Q——-®-'® © ~ GROUNDING
T ® NOT USED
STOP
2| ® OFF AT R84H STOP
T [®[®] ! (100 vAC1A CONTACT)

'Note: Each designated pair of terminals
are in common.

Fig. 2.3 Power Terminals of Power Supply Module



2.4 INPUT/OUTPUT BUFFER MODULE

Table 2.5 1I/0 Buffer Module

Specifications
[tems Specifications
Type JAMSC-B1011 B ACTIVE"
- | « I/0 section 3
application - T/C section 4
. ] I/0 section 3
Mounting Location (on mounting base 3)
DimEnsiUns.in mm 34.53(W) x 250(H) % 160(D)
‘Approx. Weight .| 0.7 kg | Fig. 2.4 Input/Qutput

Buffer Module
(1) Indicating Lamp

ACTIVE: lights when CPU module communicates w1th 1/0 section 3 and I/0
section 4 which have I/0 allncatlnn. - T |



2 5 INPUT/OUTPUT MODULE
~ Table 2.6 1/0 Module Specifications.

= — fﬁEﬁS Type | Input External - Maximum No. of | Module
Modules | JAMSC- Uelipee Cur_renlt ~ { Impedanice Power Supply - Response Time | 1/0’s | Span
|4 [100V [B1051B | 80 to 130V 11mA | 9k = 116 1 -
| 200V | B1055 1180 to 260V gmA | 23 k0 — 16 1
oy eq |4 4.5mA (5V) - E
.5, 12V 31053 47510 13.2V 11.5mA (12V) 1 k{2 —_ OFF — ON 16 1
48V |B1057 | 38 to 58V 10mA 4.8k — m:f-" "E}SFF 16 { 1
D B1059C | 19 to 20V 10mA 2.4K0Q ~ " 50 ms 16 | 1
| 2’4”‘( B1C6E1 20.4 10 20.4V BMA 4 8Kk} — | 54 1
. B1063 2{_].4 to Eﬁ.fil"u"J 10 mA 24k — 32 3
2 B1065 | 19to 29V | BmA - 4kQ - ,_ 32 1
= : .
— . External power:. - :
-Register | B1071 — — 12 kL) 24V af 200mA. . 864ms 8 1
181073-1] 0 to + 10V - 2Mn | b by - 4 | 1
— ; . — = External power: .
N B1073-2| +1to +5V - oMo |- IR S - 4 1
Analog _ - ——
B1075-1 | 0 to + 10V — 1o2Ma | Eese 2 bits) — 4 1
- - prwen Ml 7 '
m~A, .
B1075-2|+1 to +5V = 2Ma - | EIRY Ao - 4 1
- : - Z2A per output Min. load current:
AC 100V | B1850 80 to 130V 5A per 8 outputs — 1GmA (rms). 10ms 16 1
: ' 1A per cutput . .. 1 Min. lcad current:
| ?DD_V 51954 160 to 260V SA per 8 outputs — 10mA (rms). 10ms 16 .1
| ' 0.1A per output (5V) - OFF current:
|31V BI0SZ 4TS 0132V g 5a peroutput 42V)| T | less than 0.2mA. ol s
. 2A per output OFF current:
48V | B1056 3d {0 B8V SA per output — less than 1mA. 1ms 16 }
' 2A per output OFF current:
B1058 1310 23V 5A per 8 outputs - less than 1 mé. 1ms 16 t
DC - 0.1A per output OFF current:
- .B1DEG 20.4 1o 26.4V 0.4A per-8 outputs — :i'sitsh?;nh?s.g?mﬁh 1ims 64 1
. 0.3A per output | 'OFF current: _ |
BjDEE_ 20.4 to 26.4V 0.6A per 4 outputs — :ﬁ?hgﬁjtnfgi?'m, 1m$ 32 | 1
_ e ey e — .
= 81064 19 to 29V | 0.3A per output — less than. 0.2mA - 1ms .32 i
o ' - L (without fuse). ' .
3 o = 220VAC, 08A (PF: 0.4) — . :
S BIDSOB | - 110VAG. 1.2A (PF: 0.4) — Milatre ey, one| OFFON ) 96 | 1
AC/DC* » 24VDC, 1A (TM?: 40ms} - con vollage. 7ms max -
B1094 | * 220VAG, 1A (PF: 0.4) — | Power read relay, ON=OQFF 1
- 110VDC, 0.5A (TM*: 100 ms) coil voltage: 24vDC| Jmsmax -
. - | | External power: .
| Register | B1070 — .50 mA — +24V at 200mA. | 64 ms 8 1
B1072B-1| 0 to +10V | 10mA - .| = Aesolution: | — 2 1
B10728-2| 0to +5V 10mA - 1. gﬂ’t;’i‘; l‘ ;E}ﬁgf’ - — 2 1
B107283| —5to +5V 10mA R +15V 60mA, = 2 1.
g [ B10728-4| 1010 +10V 10 mA - — 15V 50mA. — 2 1
| ? [B10741] 0to +10V 10mA — |+ Resolution: — 2 1
B1074-2| Oto +5V  10mA _ | /4086112 bits) - > | 1
~—|{ = External power: > 1
|B1074-3| —5to +5V 10mA — 15V BOMA. - -
1B1074-4 | —10to +10V |- 1T0mA, = '—1§V S50maA. — 2 1
[ EE"?F‘EF“‘Q_ B1081C _ i _ T{lai count speed: _ 1 1
- £ | Counter _ Pps. -
S [Preset ~ | External power:
§|counter [B10820 - = —  |+12V.at 100mA - -
= | Positioning | R1083C | — 1 2
PID 181080 — | | | 1 1
Power supply for PID |
Power Supply | B1089 - module. Pl ~ 1 -1

* Requires power supply for exciling the coil of relay built-in.

I Time constant



2.6

(1)

(2)

MOUNTING BASE

Mounting Base 1

Table 2.7 Mounting Base 1 Specifications

Items Specifications

Type JRMSTI - B1026

For mounting basic power supply
Application mﬂdule,.CPU module and up to
8 I/0 modules as 1/0 section 1.

Dimension in mm 480 (W) x 250 (H)Y x 28 (D)

Approx., Weight 2.5 kg

PERIPHERAL DEVICE .
COMNNECTOR """ 2%

Y=
iy :

| /O CABLE OUTLET
CONNECTOR FOR /0 SECTION 2

i
8 1O MODLULE CON
CPU MODULE CONNECTOR

TOR
BASIC POWER SUPPLY NECTORS
MODULE CONNECTOR

Note: Where CPU module with MEMOBUS is used,
an I/0 module connector at the most left side
cannot be used. |

Fig. 2.5 Mounting Base 1

‘Mounting Base 2

Table 2.8 Mounting Base 2 Specifications

Items Specifications

Type JRMST - B1027

. _ For mounting up to 12 I1/0 mod-
Application ules as 1/0 sections 2.and 4.

Dimension in mm | 480 (W) X 250 (H) X 28 (D)

Approx., Welight | 2.5 kg

H )

. s LRSI g Yy O
L. P [ .
I Y ‘-”a

e 1 .g,é.:r"

- A L.
T
PRy

/0 CABLE INLET
CONNECTOR FOR
YO SECTION 1 OR 3

/0 CABLE QUTLET
CONMNECTOR FOR
/0 SECTIHON 3
(NOT USED FOR
I/ SECTION 4}

Fig. 2.6 Mﬁuntiﬁg Base 2
— 10—



(3) Mounting Base 3

Tablg_2.9' M@unting_Base 3 Specifications

-Items | - Specificaticns

Type - JRMST. - 51028

- o For mDuntiﬁg Eﬁpanding power supply module,
ﬂPBllﬂatlﬂ“ 1/0 buffer mﬂdule and up to 9 IfU modules
as IKO section 3

Dimension in mm . 480.(W)'x_250'cﬂ)-x 28 (D)

Approx. Weight  -.2~5 kg

I/ CABLE INLET
CONMNECTOR FOR
170 SECTION 2

170 GABLE OUTLET . &
CONNECTOR FOR
170 SECTION 4

: ,f ; s A
EXPANDING POWER 10 BUFFER MODULE 3 VO MDDULE CONNEGTORS

SUPPLY MODULE = CONNECTQR
COMNECTOR

'Fig;.Z.? Mounting Base 3
2.7 INPUT/OUTPUT CABLE -

Table 2.10 I/O Cable Specifications

Items | o Specifications
Type  JZMSZ - W1021% | JZMSZ - W1022
Length 1500 mm ) 400 mm

Used for comnecting across each

Applicatiﬂﬁ .
: mounting base respectively,

f*Used for only any one space amﬂng three spaces
hetween each mounting base.

— 11—



2.8 PERIPHERAL DEVICES
(1) P180 CRT Programming Panel

Table 2.11 P180 CRT Programming Panel Spécifications

Items | Specifications

. | | . Standard type: DISCT - P180
Typ . Deluxe type:  DISCT - P180-011

+ Entry, adding, altering and deleting
of logic and data |

+ Read and display

Functions . «+ Monitering

+« Simulation
Search

- Ladder list (for only deluxe type.)

——c———T—

Power Requirements ' | 85 to 115 VAC, 50{60 Hz, 80 VA

o

Ambient Temperature | +5to + 45°C

Storage Temperature | - 20to + 85°C
- Humidity - 10 to 80% relative (non—céndensiug)
.Dimensimn in mm Q%D (W) x 350'(H)'x 2055655“f
Approx, Weight 12 kg )

(2} P100 LCD Programming Panel

Table 2.12 Pl00 LCD Programming Panel Specifications

Ltems Specifications

Type DISCT - P100

Entry, adding, altering and deleting
of logic and data |
. - Read and display
Functions - Monitoring
Simulation
Search
"Dump,’ "load" and '"Verify' of program using
tape recorder

Power Reﬁuirements 12 vDC, 0.5 A

Ambient Temperature + 5 to + 45°CI1

——

Storage Temperature - 20 to + 60°C

Humidity 10 to 80% relative (nnn*coﬁdensing)
Dimension in mm | 250 (W) x 115 (H) x 45 (D)

Approx. Weight - 0.8 kg )




{3) VPIQQ CRT Programming Panel

Table 2,13 PlQD'CRT Prdgrémming Panel

Items . o J _'Spécificatinns

. Type . ] DISCT-+_3190
. Entry, addlng, alterlng and deletlng of
   1&31: and data

|+ Read and display.

.Functions - | + Monitoring -

| * Simulation

« Search =

- Ladder list

__PﬂwerfREquiremeﬁts_ 85tﬁfll5 V&C; 5@?60 Hz,_lSUFVA

Lk - = = —n

Ambient Temperature | + 5 to + 45°C

storage Temperature -~ 20 tﬂ_+-6UﬂC_

Humidity | L 'lﬁ'nDBﬁZ telatiﬁe (nun—énndénsing)~
Dimension in mm | 550 () x 440 (H) x 280 (D)
~ Approx. Weigth | -15 kg

(4) J470 EIA Adapter

Table 2.14 J470 EIA Adapter'5p9qification5_

Items 3 . Specifications
- Type | 1 DISCT - J470
Functions | 'Sigﬁal coﬁversiun (EIaA R5422#ﬂ¥EIA RS2320)
Application - Used for connecting CPU module tn camputer

and!nr P190 CRT programming panel

12 vDC, 0.3 A_(Supplied from basic power

.P?wer REQU}rements- supply module.)

With connection cable (2 m) for peripheral

Connection Cable ) . -
device connector on mounting base 1.

_ Dimensions dn mm | 324 (W) x 57.(H) x 144 (D) ..

Apprﬂx;.WEight | 1 1 kg
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SECTION I ,
IMPORTANT MACHINE CONCEPTS

3.1 CONTROLLER REFERENCE NUMBERS

Throughout the programming of the R84H Controller, four-digit reference numbers
are utilized to build the user's logic. These reference are divided into two
brecad categories: discrete and registers. Discrete references are used for
individual items that can be either ON or OFF, such as limit switches, pushbut-
tons, relay contacts, motor starters, relay coils, solenoid valves, etc.
Register references are used to store numerical values such as counts, times,
analog values, etc.; all register references are three 3(CD digits long (maximum

value 999). |

Only five types of references are required to program the RB4H Control-
ler. Any specific references can be used as many times as required by the
particular application; there are no limitations on the number of times a re-
ference 1s used. References are defined as follows:

0XXX - coils/discrete outputs - 3XKX - input registers
1XXX - discrete inputs 4¥XX -~ holding registers
2XXX ~ sequencer steps

Teble_3.1 shows the number of reference.

Tahle 3.1 The Number of Reference

Reference K]
Number ements - Remarks
0001 - 0256 Output eeil and 1ts contact eueileble as
(256 points} internal coil.
0257 Battery monitoring contact S TR 1DEV sy
. voltage is proper.
. |
Internal ceil |
0258 - 0512 (255 points) - . —
1001 - 1256 | opur relay -

(250 points)

o c—o o - . . .

SequenceY contact :
.2 YXX Y: Sequencer number (1-8) | —
XX: Seguencer step number (01-32)

—ry- = == R ——

Input register

3001 - 3032 (32 points) —
Output register | Available ee
4001 -
1 - 4032 (32 points) holding register.
_ Holding register _
&00; 4254 (254 points)
4051 — 4058 Sequencer contrel register Avalilable as
{8 points) holding register,
e o o
4001 - 4041 I/0 allocation register Not available as
4101 - 4141%| (8% points) holding register.

-*%1/0 allocation register is assipned by the same reference number that
holding register uses, but it uses different memory address which is
accessible only when the memory protect switeh is set to "I/0 TABLE"
position. | '



3.2 ' THE PROGRAMMING FORMAT

As previously discussed, the RBQH Cnntrﬂller controls the user's equlpment by
a program stored in its memory. and operating with the Inputhutput section.
In block diagram form this can be illustrated as shown in Fig. 3.1.

—-m-—o"“"'r:n—‘—}
e 9 To—— FINPUTS
_USER : X
LG T 1 _ .
Pﬂfggia SECTION - @

- - : ——o0/o—— b ouTPUTS
; ) p———

|

ColL/
REGISTER
STORAGE

Fig. 3.1 Mainframe Block Diagram

All user programs are entered in a multi-node format as follows:

ﬁ;f‘ _ —_— MAX_ 10 ELEMENTS - =
N I , . , 5' . ? o o :IIIJ . : . RIGHT
] — — _ LEG
+ ] +AHT+M|:+GF+ A'-'l_ - '_:-SNMCTS- -t + :
+ + +F+ 4+ -+ —(O—
MA.I ) + -I;h‘l'lEn_l- CEH'J_.N_T.E;.I- A;ﬂil-:} .-H.I-HIIH-JE-”E y .
7 + + + + + 4+ + 4+ —{ )
RLNGS + + + +"+ + + 4+ + O
_ _ - ELEMENTS S
o+ o+ + T+ o+ —(O—
+ 4+ + + o+ o+ + + +
MAI,?cdls

. (ANY ORDER)

.Fig. 3.2 Multi-—_ﬁbde Program Format

The multi—nﬂde format allows for up to ten elements.of the prngram in
each horizontal rung of the ladder dlagram. ‘Up to seven of these rungs can be
combined: into a network of relay contacts and other programming elements
(tlmers counters, etc.); each network can have up to seven coils placed at
the extreme right of the network.

The netwurk becomes one baslc parameter of the ladder ‘diagram program; -
it 15 defined as a group of program.elements . comprising from one to seven
rungs, each with up to ten elements, that are connected. The quantity of net-
works that can be entered depend upon the complexity of the network. Each
programed element requires two words of memory as does each coil. This results
in a very efficient memory utllizatlﬂn, especially since each. word is only eight
bits long. - See Section 3.l1.4 for exact details on memory utilization.
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NOTE

The P180 Programming Panel will display in.real time the amount
of memory used with previously entered logic.

The basic element of programming is thelrelay contact, as shown in
Fig. 3.3. The contact can be either normally open or mormally closed; the
branch to next rung is optional. Below the contact is a four digit reference
number that controls the power flow of this contact. Within a network, power
flow will be allowed only from left to right or vertically (up and down):
is never allowed to flow from right towards the left. When properly displayed
on the P180 CRT screen, power flow will be indicated for all relay contacts by
intensifying those contacts that are passing power from left towards the right.

| \1\1
| |
X X X X X X X X
NORMALLY OPEN NORMALLY CLOSED
CONTACT CONTACT

Fig. 3.3 Relay Contact Typ95 

Whenever data is being entered into the Controller with any Programming
Panel (references, conact type, disable status, etc.), this data is entered
directly into the memory of the Controller. If power should be interrupted
prior to complection of the programming, whatever data has been entered will
be retained. No additional processing is required, such as further assemb ly
of the data; whatever data the user enters is the data stored for use by the
Controller. Networks can be changed either in whole or in part, or added and
deleted, at any time, using the Programming Panel; in addition, any colil output
or 1nput may be tested by simulating outputs and inputs with the dlsable
feature.

3.3 SCAN

The R84H Controller processes its logic data by snlvlng networks by network

number, beginning at network 1 and continuing until the last network prngrammed
into the controller.

NOTE
Controller scans only memory actually programmed with logiec.

A network is defined again as a group of connected programmed elements; these
elements can be relay contacts or mumerical references. After all logic is
solved, the inputs and outputs are all serviced together in one group. This
cmmpletes one scan. As s00n as one scan is completed, the next scan begins
again with network 1.

—_— 1A —



3.3 SCAN (Cont'd)

Each network 1is 1ndependently solved from colum. one to cmlumn ten and
then to the coils. Within each column, the logic is sclved from the top rung
te .the bottom rung of that column. The néw results from each netwnrk (either
coil status or rEglster content) .are immediately available for use by the next
network or column. The scan is by network number NOT by output ceoil number, -
The scanning technique is very basic to the operation Gf the R84H controller
and shnuld be understnnd before prnceedlng | '

Every scan each network. is 501ved and each 1/0 mndule is serviced The
exact tlme to complete a scan varies from application to application, but de—
pends on ‘the number of netwnrks prngrammed and the types of logic utilized..

NOTE

‘When power is applied, a power up sequence is performed. The
time required for power up operation is the typical scan time .
provided Iin Table 4.1 plus’ 400 mSec for update of input registers.

After this power up sequence, scanning is performed, based upon real
data {(inputs, disables, and. latched coils updated), beginning at network 1.
If ‘a power failure is detected scanning is terminated at whichever network
is currently being solved and the power—down . sequence 1is 1n1tiated which

1ncludes turning all outputs OFF. -

Whenever an Uutput transfer occurs, the status of the I/0.bus lines is.
cnmpared to the output data. If they do not agree, a fault has occurred in i
the I/0 Section which may cause unreliable operation; thus, the processor will
stop, forcing all outputs OFF, and extinguish the RUN light. Since the same
bus lines are used to read. inputs, error checklng the nutput transfers will
also verlfy bus lines for input . transfers.

3.4 MEMORY

(1) Memory Protect.

The R84H Controller is provided with a Memory Protect hardware feature designed
to.prevent accidental or unauthnrized changes to part of the memory. When the
'Memory Protect keylock switch is placed in " the ON p051t10n the user's logic
cannot be altered by any external device, such as. the Prugrammlng Panel, Program
Loader, . or Computer Interface. ‘The logic can be examined, but not altered

Thus, by placing Memory Protect .ON and removing the key, maintenance personnel
can use the Programming Panel to monitor the system, but they cannot make unau-
thurlzed changes. Only spec1f1c personnel who are provided access to the key-

can change the systemn.

NOTE
The. Memory Protect feature protects the user's logic, but does

‘not protect those elements that normally change - such as reg-
isters and I/0 status. .
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(2) Memory Utilization

The logic program entered by the user is stored in the user memory in successive
words of memory. The logic is stored by network number, with the first network
in the lower memory addresses (first to be scanned), and the last network in the
upper memory addresses. If new networks are to be added, they are normally plac-
ed after all existing networks. However, the P180 Programming Panel has the
ability to either add logic elements to an existing network or to insert net-
works between existing networks. If additional memory is required, existing
logic is moved down as necessary to make room for the new logic.

Each network is stored in memory by vertical columns. The entire first
column is stored, then the second column, etc. until finally the coils (if any)
are stored. Since coils are optional, there are two words of memory used to
indicate when one network ends another begins: these words are the first two
words stored in memory for a network (start of network indieation). Each elem-
ent (contact, preset, register reference, coil, etc.) in the network requires
two eight bit words of memory.

The first rung of a network must be complete from left power rail to-
wards the right for as many columns as this network is going to use (excluding
coils). Horizontal shunts or opens are added as necessary to complete the re-
quired elements in the top rumg. Within each column, elements must be program—
med from the top (first rung) down to the last element OF THAT COLUMMN that will
contain user logic. Any column that is to be used, can have from one to seven
elements; there is no requirement to "match" any column in size. Columns to right
that occur after all user logic, but prior to the coils, do not require ANY
memory. If there are any vertical connections in a column, two additional words
are required for each column with vertical connections, to indicate where these
connections are. Only two words are required rEgardless of the quantity, loca-
tion, or continuity of these vertical connections in any columm. The column
containing coils requires two words for each coll or space hetween coils.

3.5 DISABLE/ENABLE

To simplify the checkout and maintenance of a control system using the R84H Con-
troller, a special feature is incorporated intec the Controller. This Ffeature
1s called the Disable function. The Disable status is alterable only if Memory
Protect is OFF. Any logic coil selected by the CRT's cursor can be discon-
nected from its logic by depressing the DISABLE pushbutton. 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 Con-
troller, but is now controlled by the operator wvia the CRT Programming Panel.
The coil can be toggled ON/OFF/ON/OFF by successively depressing the FORCE
pushbutton.

When disabled, the logic coil, all references to this coil in the ladder
diagram, and any ﬂutputs driven from this ceoil, will be affected solely by the
disable condition. The internally programmed lnglc still remains in the Con-
troller and will re-establish control when the coil is enabled, however, this
internal logic has been completely bypassed for this coil by the disable func-
tion, The disable status of any coil is permanent until altered by a program—
ming device. New networks can be displayed, other coils disabled, power in--
terrupted, memory protect turned ON, or any other change made to the system
without affecting the disable status of any coils; any colil disabled either OFF
or ON will retain that state until changed by a prngramming device,
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3.5 DISABLE/ENABLE (Cont'd)

NOTE

To re-enable a legie'eeil the DISABLE puehbutten 1is depressed
a second time while the cursor is on that coil.

In addition to logic coils, discrete inputs can also be disabled in a
manner similar to logic coils. The cursor. is placed on the input when dis-
playing its status and the DISABLE.puehbutten is depressed. This action re-
moves control of that input from the "real world” and assigns that control to
the operator via the CRT Programming Panel. The input can be forced either ON
or OFF and all logiec that uses thle dleerete input w1ll oW . respond to-the dis-

able status end not the real world.
NGTE

Sequencer refereneee_eennet be disabled.

| The disable status is permenent'eedyeeﬁ_be altered only by Programming .
devices with memory protect OFF. At any one time,.as many logic coils and
discrete inputs as desired een be disabled each either ON or OFF.

NOTE

Slnee the disable etetue is permanent a record eheuid be maintained of
all disabled legle eelle and inputs, so that they can be enabled at-a

later date.

In checking out a system, the disable function can be used to verify the
preper'w1r1ng and operation of all discrete outputs. Each output is displayed
in a network on the CRT Programming Panel and then disabled. The coil -can be
cycled ON-OFF-ON-OFF, etc.;- and proper operation of the discrete device is oh-
served. It is recommended that thé logic coil is enabled before the next out-
put is tested to prevent undeelreble dieable statuses from occurring.

CﬂUTIOH_

Insure disabling outputs or iﬁpute does not create unsafe ma—
chine operatiomn.

| . If en'input such as a limit switch fails to operate properly, its effect
. can be temporarily simulated by disabling the input and forcing it to the re-
quired state (ON or OFF). This is particularly useful if the input is prevent-
ing.the control system from functioning. Another use for disabling inputs is
to simulate the operation of the control system prior to connections of the
real I/0. However, since the dleeble feature for either inputs or logic coils
is a very powerful function and can cause-catastrophic results if improperly
used, the keylock memory protect can be used to ensure changes of the disable
states can be made only be qualified and authorized personnel.

NeTe

Transitional contacts will not. respond properly to
disabled references.
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3.6 INPUT/OUTPUT ALLOCATION

Since I/0 module can be located at any module slot number corresponding to I/0
allocation register number shown in Table 3.2, a variety of combination of I/0
modules is available. Beforeoperating R84H controller, be sure to set I/0 al-
location register using the programming panel. For I/0 allocation, set the
memory protect key switch of CPU module to "I/0 TABLE' and stop the R84H con-
troller {(scan stop).

(1) Slot Number

‘A slot number is determined as shown in Fig. 3.4,

170 SECTION 1
'IE = ™ | N | m ‘ <t Ty W |~ | 9
Ow ;
= F |- |- ! = .
o = | = | =
ﬁ%%; Ql@eloe-ojo|o |0 !0
-l — _ -l - ol a4
| P G |P|lej@e - @{io |6 | B,;@
- : | ' 1
170 SECTION 2
| T : ) I
- |
|| S| - | Njoligs| vl o|r~|loa!s|o
Il I N R S [ W R I S -
9 9 - o - 2| O & o E E -
o -t - —t - - ol P - -J
:_] S-S T R B T S T, S mi | N |
170 SECTHON 3
_ ,: ] :
I €T | o z
i P ) .|~ | » | ®
%EE L oo S8 |8 | 8|8
220 |2t (= |k ||kl E]lEE
=o2l® lofo|o|lolol'o|loi{oto
— Hn.m . -l - —I — - | =2 —l S T
, ] e I - B A T A N B T
1/C SECTION 4
| o ol | o= c0 % |
& |l o g m | o g ﬁ rﬁ s % E o
Fle el |-l i =] K| <!
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: | 1 | —l = — —
| @ || | B w | o ‘ T I 7 B B T S

Note: For CPU module with MEMOBUS interface,
SLOT 1 cannot be used. '

o [

Fig. 3.4 Slot Numbers



(2) I/0 Allocation Register

Two 1/0 allocation registers are assigﬁed to each I/0 slot as shown in Table 3.2.
The I/0 allocation registers are numbered in the 4000 series- whlch are used for
the holding register. But a dlfferent memory address is applied for each reglster*
Where using I/0 allocation register, the memory’ protect switch of CPU module
should. be .set to "I/0 TABLE" position. - For the holding register, set to other
positions. See Table 2.3, R | | '

Table 3.2 ‘Relationship of Slot Number and
I/D Allocation Register Number

[/0 Allocation Hpglstpr Numher

Section Slot

ion Section Stot | 170 Allecation. HPF[i.EiT.Er. Number
NUIDhér Number_ For [hput signal 1 For Output signal Number Number For Thput signal | For Output signal
o T 4101 | - 4001 21 s121 - | 4021 -
2 1102 - [ 2002 - 22 - | - slzz 4022
3 1 4103 - a003 23 I 4123 4023
7 4 4104 4004 ?‘f'”E;“jij“”” nze [ a0z ,_
Section 1. 5 4105 4005 ' Setn € 25 | 1125_ 4025
6 1106 4006 | 26 4126 4026 -
7 4107 1007 - 27 4127 4027
L 5 4108 4008 28 4128 1028
N 9 4109 4009 29 4129 40290
10 4110 4010 30 4130 4030
11 a1 4011 31 4131 1031
/0 12 41172 3012 32 ) 4132. 4032
Section 2 13 4113 | 4013”'h' 33 4133 4033
14 4114 4014 34 4134 4034
15 Coal1s 4015 . | /O 35 . 4135 . 4035
16 4116 4016 Seetion 4 - 36 4136 1036 .
17 4117 4017 37 - 4137 4037
18 4118 4018 38 | . 4138 1038
19 411¢ 4019 39 4139 4039
20 41200 4020 40 4140 4040
- - - 41 4141 4041
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(3) Stored Numerical Value of I/0 Allocation Rﬂgister

Numerical decimal values of three digits are stored in.the I/0 register accord-
ing to 1/0 module types. See Fig. 3.5. -

L |4 | N

The number of discfete*
| 8

Tens Digit: The number of register (binary)

Units Digit:

Hundreds Digit: The number of register (BCD)

* N = 2 for 16 I/0 points module;
N =4 for 32 1/0 points module.

Fig. 3.5 Stored Numerical Value of I/0 Allocation Register

Table 3.3 shows each numerical value stored in 1/0 allocation register.

Table 3.3 Numerical Values stored in I/0 Allocation Register

| Modue type gavse [ Stored Numerical Vaiue
16 Points ;’%ggfh?ﬂ{f{;&’ BAS, 002 010 | 100
32 Points B1063, B1065 004 020 200
Input 64I%ﬂnt5 B1061 o 008 040 400
| Register | B107! . - 080 800
Analog B1073 | - 040 | -
16 Points giggg;g}gggfmﬂﬁm%r 002 010 | 100
g Points BR1094 D[]im__ - . -
Output |32 Foints | B1062, B1064 . 004 | 020 200
- 64 Points | B1060 | Q08 040 400
Register | B1070 _ 080 800
Analog Bl{}?ZB | o ~ 020 =
Reversible Counter | B108IC 021 | 021 -
Preset Counter 1 B1osac Yy 022 -
Positioning Control B 1083C | S 042 042 ~
PID Control B 1080 - 021 031 -
Note:

1. Abbreviated values can be stored in the I/0 allocation register.

Example: "002" - 12"W
TIDSUII 3 11'8[]11

2. For a slot without I/0 module, store '"0" in the I/0 allocation
register. -
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(&) RElatiDﬂShip-Df IfD-Referencé-and E/O ﬁllnpatinn
IfD reference number is. allocated frcm slot number 1 in turn accnrdlng to I/0

allocation.. Where "0" is stored in I/0 allocation register; 1ts slot cannﬂt
be used. Table 3.4 shows an example of 1/0 allﬂcatlnn.

Table 3.4 Example of 1/0 Allocation

N . . L"D Allacation Register 1 ' | . 1/0 Allocation Register |
.1E1ﬂl [/0y Module B SO Numbe Slot 140y Modufe sl [/ Nuinher
Numbery : Number [Stored Value MNumber L _ Mumber | Slored Velue .
BIOS1R 4101 2 o B 1071 s110 | aco )
] ' . r : 1001-101 10 : . 3062-300%9
11100 VAC, 16 Dnputs) 1001 o : fﬂﬂgm“w.“muj_ . 2010 k
B1051 B 4102 2 | . B1073 11 40 .
2 _ b b 0171037 11| _ . 3010-3013
(100 VAC, 16 Inputs) 4002 o N _ ({ASD Conversion) 1 4011 0 .
1 B1850 4103 o B1072 ot o4anz N
3 . ] . = Qo0o1-007T6] 12 . _ _ — —~ e O3] -4002
- f (100 VAC, 16 Ouipyts} 41003 y, DA Conversion) | 4012 L 20 : o
4 : GoL7-00320 13- 0 o o e : e
. {100 VAC. 16 Output . (Preset counter) | | 0049-0064
. _ utputs) | 4004 N s B | 1018 1 22 | 003-4004
B 1050 4105 no T B 1064 4114 7| .0 | - -
3 ' ——{0033-0048] 14 = = QE5-0096
(100 VAC, 16 Outputs] | 4005 2z ' - -| 124 VDC: 32 Outputs} - 40714 - - 4 -
| $106 0 ' | BroTe 4115 0 -
B Mot used, . : - 15 4005-4017
- ' : 4006 f ] 1 (Kegister Outputs) 4015 RO -
B1065 | 4107 | 4 5 | 4116 0 |
7 ' - —1033-1064] 16 Kot wsed. : =
4 24 VIO, 32 Inpuls’ :ii]{]? I 0 . P ' 4016 0 )
B1059C b a108 100 3 CokMnzaql| e
8 - . . - : J0G1 T4l Wot used, - - —
(24 VOC. 16 Inputs) 4008 i] 4017-4041 0 .
BLOS9C 41090 - .2 .
g E : ' —1065-1080} — - - - —
(24 \-F[JC 16 Inputs) 4000 0

Note: If the slot stared “0" in 1/0 allocation register i aliocated, the following 1/C
deUIE numbers become the next hlgh&r number in order,

(5) 1/0 Allocation Prncedure

_Ifo éllhcatinn shnuld'be déne in the following cases:
- Before RSQH:first:ﬂperatiﬁn;

- After loading the'prugramfusing*MSOE program loader or P190 CRT programming
panel.

IJU allocation is made by using P100, P180 or P190 programmlng panel
Fig. 3.6 shows I/0 allocation procedure using P180 programming panel.. I/0
allocation procedure is as follows:

1;._Sét.the'memﬁry protect switcﬁ of CPU module to "I/O TABLE" position. .
2. Stop the CPU (scan stup) |

3. Store the value CGIIESpDﬂdng to I/0 module to be used in the I1/0
‘allocation register for each slot. -See Tables 3.2 and 3.3. Where
the slot is not used for I/U module mﬂuntlng, store. 0" in the 1/0
allocation register.

4. Repeat the Gperatlon of item 3 for all slots. However, the opera-
- tiom should be done-for each I/0 section. If I/0 sections 3 and 4
are nnt used, I/D allncatlﬂn for slot numbers 21 to 41 is unneces-'

'sary

5. Check if the cnntents-nf I/0 allocation register are correct or not.
Where it is correct, CPU can be started (scan start). where I/0 al-
location changing is required, use the above procedures.



YES

I/0 allocation start ]

Is memory prnf;EEIEﬁ‘H

.---""f."
| NO

T switch set to "I/0
T _TABLE" position?

Set memory protect switch to
“I1/0 TABLE" position.

YES

1
Push SUPERVISORY key.'

i

Push numerical
key 1 and then
7 to stop the

PSS

NQO

=" Is CPU runniqgj:::::=

Push numerical key 0 to
‘bring CRT to normal dis-

CPU.

play status.

{ Bring cursor to reference

arcid.

Set I/0 allocation register number
with numerical keys and display the
register on reference area by push-
ing GET key,

]

Set the values according to the
mounted modules in I/0 allecation
registers with numerical keys.

Then store them by pushing ENTER key

_-\--'_"‘--\.

Is 1/0 allnc;zzaﬁh““amhhuﬂﬂ

finished EDW

| YES
Push SUPERVISORY key.

|

Push numerical key 2 to rum the CPU
and push numerical key 0 to bring
CRT to normal display status.

B

I/0allacation completed.

Fig. 3.6 I/0 Allocation Procedure
Using P180 CRT Programming Panel



(53} - I1/0 &1lﬁtation Prnceduretiknﬂfdl

Table 3.5 :Errofngasageﬁ-Ralated to I/0 Allecation

Error Message ] - . Possible Cause

| Wlth the memory protect switch turned

s18:0 R0 o(En | ," I/0 allocation is performed._'

When CPU is running, I/0 allncatlun

484 RUNNING ;
- 5 is perfnrmed

| | ) - Fur I/0 allocation, a number other than

BAD ADR RNGE the specified number (4001.to 4041 and
- | 4101 to 4141) is set. Then a writing

- operaticn is.perfnrmedL

-.Wlth the memn:y prntect switch set to
"I/0 TABLE" position, the ladder dia-

" gram is read out and the dlsablefenable
operation 15 perfnrmed :

BAD COMMAND

(") Precaution for 1/0 Allocation
e The numerical values stﬁred_ in '1/0 allocation register'ﬁave the following

limitations for input and output:

_.L+M*~is 0 < Z’(Ln+1~1n)*~’~32

]
o
|-

-
I'A
=
(B
co
-
LA
M
5
[~
L
b

L: The number of value (BCD)
M: The number of value (Binary)

The number of d13crete IXOQ'l
. 5 .

n: Slot number
- If the above limitations are ‘ignored, the value cannot be stﬂred in 1/0 al-
| lucatlnn reglster In this case, an errnr message is not indicated.

* .Each slot is provided with two I/0 allncatlan registers for input and out-
put 51gnals,'respect1vely. The correct value should be stored in each re-
gister. For the slot Wlthnut L/0 mudules, store 0" in- both registers.

.Dlscrete /0 mndules are used as BCD or. blnary I1/0 by I/O allncatlnn. But -
the fallnw1ng circuit numbers of I/0 module cannot be used: -

BCD — 13 to 16 clrcults
:': Blnary —-ll to 16 c1rcu1ts
 Where many reglster I/Os are required, use the following method:
Dlscrete 1/0 module and convert functlnn._' | |

'..Reglster_IfU module,

—25—



For discrete I/0 modules, where using BCD value, the wvalue of each digit
is up to 9.

Where clearing the tens of I/0 allocation register, set the memory pro-
tect switch to "I/0 TABLE" position and then stop the CPU. Finally,
perform the clearing operation (where using P180, push SUPERVISORY key
and then numerical keys 3 and 0. At that time, the ladder diagram and
the holding register are also cleared.

If the clearing operatiocn is performed with the memory protect

switch set to OFF position, only the ladder diagram and the holding re-
gister are cleared, but the contents of I/0 allocation register are not
cleared. - |

During I/0 allocation, if a wrong operation is performed, the programming
panel displays an error message corresponding to the contents of error.
Table 3.5 shows error messages related to I1/0 allocation using P180 CRT
programming panel. |

ey I -



SECTION IV
PROGRAMMING FUNGTIONS

4.1 INTRODUCTION .

All. prmgrammlng is done on the basic furmat of up ta ten elements in eacH hori-
zontal row or rung, and up to seven of these rungs cnnnected tﬂgether to form
a network.,. A network can be a 51ngle rung, two rungs, or up to seven rungs as
flung as there is some connection between the elements of each rung. This con-
nection can be as simple as the left of the ladder diagram. Each network can
‘have up to seven coils, located to the extreme right of any/all rungs of the
- network. These coils can be assigned any valid logic coil. numbers available
in the.Controller; loglc cﬂll numbers can be used Gnly once.

Table 4;1 RB&H'NEmGry Cuﬂfiguratiqn

Memopy | Typleal o T ] Typical
(5 pir | FElements | ~‘Maximum IO | fnrernal | Holding | Scan
Hnrdsi- (Contacts e T "Coils | Registers Time

o ~&-Coils) | Inputs | Outputs | ' S (M sec)
8192 3200 256 . | 256 . 256 | 254 30

Note: Typical Scan'Time computed for CPU'memnry_full ﬁf'relay logic and
_represéntatiﬁe TimerfCﬁuﬁter'lﬂgit.,

4.2 BASIC PROGRAMMING

. The RS&H Cnntfoller is p&nvided with the following programming capabilities.
a) Relays

b) . Timers -

c) Counters

d) Arithmetic functions, including add, subtract, multiply, and divide.
E)_'T;énsitiﬂnal Contacts.

f) .EigﬁtiseParate ééquencefS,

g) Cﬁnyert disﬁrete inputs into BCD register values, and vice verse for cotls.
_h) -Biﬁéry'CGﬁﬁErt5,-

.i}-_Mﬁve'fﬁncticns.-

i) Skip Logic.

4.2.1 ) Beia:ys
‘When programming relay contacts into the general format (see Fig. 3.2), any
hurlznntal arrangement of Normally Dpen or Normally Closed contacts can be used.
Normally Gpen:- -' Li
) _FT%L

Normally Closed:

AT



in addition, shunts (short circuits) or opens can be placed either ver-—
tically or horizontally between anvy two adjacent nodes:; contacts cannot be
placed vertically. Power flow can occur only from the left leg towards the
right or vertically (up or down); power flow is not possible in the reverse di-
rection {right to left). Logiec coils (0XXX references) are divided into refer-
ences that can be used to control discrete outputs, or to provide completely
internal references as follows.

0001-0256 Output Coils

0258-0512 TInternal Coils

- Internal coil 0257 is an internal indication of battery voltage. This
reference will be ON as_ldng as this voltage is sufficient to insure retention
of memory. Whenever the batteries reduce their capacity to a minimum level,
this coil will be de-energized and the Battery error LED of CPU module comes ON.
This is a warning level only; the batteries will still be able to maintaln mem-
ory for at least 30 days without AC power.

Any logic coil (output or internal) can be used as a coil only once;
however, references to contacts controlled by that coil can be used as many
times as required. There is no limit to how many times any reference (0XXX-
coils, I1XXX-discrete inputs, ZXXX-sequencer steps, 3XXX-input registers, and
4X¥X~holding registers) is used in a program. Output coils that are not used
to drive discrete outputs {(e.g., no output module assigned to that address in
the I/0 section), can still be used as coils in programming. Thus any unused
output coils can be used for internal functions, exactly as internal coils
are used.

Example logic:

DVERLOAD |

PERMISSIVE SAFETY : i
r—e—o—ato—o" o—{w)}—|
STOP |

Fig. 4.1 Example Relay Logic

If the logic in Fig. 4.1 were to be implemented in the R84H controller,
the control elements mMust be connected to input circuits in the I/0 config-
uration and outputs assigned. Any available inputs of the proper voltage level
can be used; Flg. 4.2 illustrates assumed input assignments and witring details.
Jutput number. 12 is assigned to coperate the external device. The resultant
internal logic to be programmed by the user is shown in Fig. 4.3.

io— 1001
START

- O—"Tr-—— 3 1004
PERMISSIVE

S

O 170072

- mﬁ:;,:, T,
STOP

Fig. 4.2 Assumed I/0 Wiring

00
SAFETY

I _| }—om:-:r
OVERLOAD

ASSUMED IMPUT
COMMNECTEIMS

ASIUMED QUTFUT
CONMNECTIONS

— R



4, 21 "‘_Rela-ys {Cont'd)

e - e N e T e e

10431 10D& - 1002 1010 1037 - covz
B
. 0gt2
T NET # USED REF} Fms

6012 REV FI 0OD1. D052 VAL

x Fig;_&.B -Equivélent R84H Program

NCYTE

Any input that is. w1red narmally closed (e.g., 1006 and lDlU)

will be normally energlzad (UN reference). When used in the logic
it should be programmed. as a normally-open contact which w1ll
allow power to flow unless the 1nput is de—energlzed

Latches

Any logic coil can be latched, spchuthaf it is'returned to its previous state
(ON or -OFF) aftéer a power failure, similar to a latching relay. Thus, if a
latched coil is ON and power is .lost, it will return to the ON state when power
is restored, regardless of how long power was lost. Of course, if the coil was
OFF, it will remain OFF when power is restored. All logic coils that are not
latched will be deﬂenergized when power is restored (power up).

To latch a 1ﬂg1c EGll its coil symbol is changed to ——{L)}— in lieu
of the normal -— ) . No relay contacts need be programmed to implement a
- latch function, nor is any time delay between logic coils and their latch. - As
soon .as a lnglc coil is energized or de-energized, latch is also set or cleared
respectively. All nglC coils {(outputs or internal) are latchable. -If the
logic coil of Fig. 4.3 were to be latched, it would be programmed as shown in
Fig. 4.4,

—t N N — — - ————— s
}ﬂﬁlj 1006 1002 1050 1027 L obis
—
0012 .
A
et METH#  USED ReF) fEidn
001 2 REY FI 0001 0052 VALY [aEi

Fig. 4.4 R84H Latched Program

9.



Extended Logic

1f more than ten elements are required in a rung to satisfy a complex control
function, an internal coil can be used to represent a partial result. A contact
referenced to this coil is then placed as the first element in another network
and additional contacts are entered into this second network. The coil of this
second network can be an output that represents the yesultant logic of up to 19
series elements or an internal coil for further extension of the logic. There
is no limit to how many times the logic is cascaded in this manner. Internal
coils can also be used with up to ten elements to represent a single block of .
logic that is to be used repetitively in the program. As an example of extended
logic, refer to Fig. 4.5. S

i} 1 ——N———— S
1093 al ez _ LR [/ 1025 1122 | 0071 o0Fs 1072 QOAT [ DOis Qoo
- - sl - - -

1384 Gr21 | F23 0095

—Y N ———— e
anse I07E rm_ﬁ i35 : C*EEI
- N e——

| ore

=

ik NET & USED REF;foos
tQ34 REV F! OO0 D06 VAL; ”.-.r

Fig. 4.5 RB4H Extended Logic Program

Example of Programming Using P180 Programming Panel

If the logic Fig. 4.3 were to be entered inte the RB4H Controller, the follow-
ing steps are utilized assuming the Programming Panel has been connected to the
R84H peripheral connector.

1. Dpress START NEXT te create a new network. Verify that the left leg has a
small break indicating where the new network will be constructed. The
cursor will be at the location where the first element is to . be entered.

Z, Into the assembly area at the lower left of the CRT screen, the first elem-
ent is developed. The normally open (4 F) pushbutton is depressed, refer-
ence number is entered with the keypad (1, 0, 0, 1) below the contact, and
finally the vertical short is entered at the right end of the contact.

This element can be developed in any crder that is convenient for the oper-
ator. | |

NOTE
Errors are easily corrected by reentry of only affected values.
3. Once completely developed, the element can be moved into the network by
depressing the ENTER pushbutton. If corrections to an element already in

the network are desired, only the corrected portion of this element (con-
tact type reference numbers, or vertical comnnector) need be placed in the

assembly area.

4. The cursor is moved to the next element location in the network.



5. Repeat steps 2, 3, and 4 for other elemente in the netwerk After all
elemente are entered ‘the eell is entered and labeled with any unused eut—

put oY internal 1eg1e -coil.
NOTE

The CRT will automatically. display horizontal shunts between the
last programmed element and the coil-in the extreme right column.
These shunts will appear as dotted lines and do not require mem-—
ory locations .in the R84H Controller. If these ehunte were pro-
-gremmed by -the user, they would use memory.

4.2.2 Timers

‘Timers can be placed anywhere in a network where sufficient space exists. As
long as sufficient room exists, more than one timer can be placed 'in a netwerk'“
Timers are built vertleelly and requlre twe elemente, one - on tep, the other on
the bottom; the general form of a timer is showm in Fig. 4.6. Within the R84H.
Controller is three eryetel—eentrelled clock signals that drive- all tlmere,_

Any timer can be programmed to raspond to elther the seconds clock or 1/10 |
second clock or 1/100 second clock; there is no limitation: on whleh or hGW“meny
timers are referenced to elther eleek signal.

PRESET
© TIME

CONTROL- OUTRUT

TAXX -

- ‘CURRENT

B
TIME QUTPUT

RESET

‘Fig. 4.6 Timer Format

Referring to the typical timer of Fig. 4.6, there are two nodes for
entry of relay contact type control to the left of the timer. The upper node
controls when the timers. accumulate time and the lower node controls when the -
timer is reset to zero; the timér.is-enabled when the. lower node receives power -
flow, and reset when no power flow. is available. The upper élement of the
timer contains the preset value which limits the maximum value of the timer. -
This preset can be a fixed value of three digits (0001 to 0999) ‘which represg-
ents up to 999 seconds (timer in eeeende) or up to 99.9 seconds {(timer in tenths
of seconds) or up to 9.99 seconds (tlmlng in hundredths of second). The timer
can never exceed this preset value. The lower element refers to a storage
leeetlee within the Controller where the current time is stored. .In the center
of timer is a display to 1nd1eete the rate at which that pertleuler timer is -
pregremmed to operate’ (Tl 0 =" seconds, T0.1 = tenths of seconds, and T.01 =
hundredthe of second), ” |

| ~0On the rlght of the timer are two. nedee from which the" logical outout
(i.e., coil) of the timer are evelleble Theee will previde power to any con-
tacts, shunts, ee11 etc. pregremmed to’ the rlght of the timer. The upper node
prev1dee power only when the- timer, is et its préset value; this output will be
de-energized and stops” prevldlng power whénever the lower node eu'the left
(reset) stops receiving power. Wheneéver.this output is ‘energized, the timer
stops and no further accunulating of time beyond the preeet is peeelble. The.
lower node provides power whenever the timer is NOT at its- preeet (exact op-—
posite of upper node). This eutput will etep passing power only when the timer

is at its preset.

f——;iSTI-—--.



With the timer enabled (lower node on left receiving power), the timer
will accumulate time whenever the upper node on the left receives power. The
upper signal can be turned ON-OFF-ON as many times as necessary and the timer
will accumulate how long the signal was ON up to the preset value. Each time
the upper node is re—energized, time begins to be accumulated from its previous
value held in the storage location, regardless of how long this signal was OFF.
Timers are accumulative, they are reset only by the lower node signal, and they
are completely retentive on power. failure. Whenever the reset signal (lower
left node) is de-energized regardless of the time value, the timer will he
reset to zero and held at that value until the reset signal 1s re-energized.

Specifying Time

The upper element (or box) of the timer is reserved for entering the desired
amount of time, in seconds or tenths of seconds, to which the timer is to time.
The units digit is a value from zero to nine; whether it specifies up to 9 se-
conds or 0.9 seconds or 0.0% seconds will depend on which type of timer is
selected (seconds of tenths of seconds or hundredths of seconds) . This refer-
entce can be to a fixed value up to 0999, or to a register quantity. When re-
ferenced to a register value, the content of that register is used as the
preset value, again up to three digits (0XXX).

storing Time

The number entered into the lower element of the timer must be a storage re-
gister (reference 4XXX) wherein the current time is stored.  Registers are an
extremely useful comcept and should be examined closely. Fig. 4.7 illustrates
the R84H memorvy in a block diagram format. ’

——— e e

LOGIC RAM | DYNAMIC RAM

| ~ STATUS OF
H H ALL COILS

AND INPUTS

| A
| .- STORAGE OF
- NUMERICAL
VALUES

/

"\

/
N

— | NOTE : BOTH LOGIC AND
DYNAMIC RAM ARE
ETC. RETENTIVE UPON
POWER FAILURE

Fig. 4.7 Relationship Between Logic and Dynamic RAM

Registers are locations within the memory where numerical values, up to
three digits (999) are stored. A simple definition of registers would be a
"mailbox”™ or "bucket" where information (in this case, time) is, permanently
stored. The registers are referred to or named by reference numbers beginning
with 4001 and continuing consecutively to the maximum memory.



4. 2. 2 -Tirrjers (Cont'd) .
. NOTE .
' Holding Registers are inh§r§nt1y-feteﬁtive upon pnwer'failure.'
. :Nﬂrméily, eaﬁh timer will have its own hulﬁing register selected by the
user.. Thus the maximum number of timers available is the quantity- of holding

registers. Do not use a holding. regester as the storage lncatlﬂn for more than
one timer. Fig, 4 3 shaws an: example of a timer.

T3 NAewwe - - e il Sl b Lt D
100 1002 _ . 045
- FO
1g1g | 4007
e —_— . NET 2 USED REF: ::”1'*

0i65. REVY F1° - GO0 DOVS VALY FESE

'Figq 4.8 Sample-Timer

- The timers in the R84H Cnntrﬂller are ON-delay energizing timers. To
obtain other types such as 0FF~delay energlzlng,_ﬂﬂ delay de-energizing, .or
DFF—delay de-energlzlng, the programming is adjusted to obtain’ the desired
result. . For DFFLdelaylng action, the energlzing logic (upper node, left- side)
is prngrammed with reverse logic, i.e.,- normally closed contacts instead of -
nﬂrmally open contacts. To have de—energlzlng action, the lﬂwer output of thE
timer is used in lieu of the upper output.

. -In addltlmn a shunt can ‘be connected to any timer between the nodes on
the 1eft of the tlmer. With such a-shunt, ‘the timer is both energized and
enabled by. the same logic: thus, timer will not ac¢cumulate time, and is reset
to zero whenever it stops tlmlng' Figs. 4.9 to 4.12 1llustrate the four vari-
ous types of timers, none of which are accumulative. Tnput 1053 is used to
start the timers, and coil 0019 is the  cutput reflecting the desired timing
signal. - Of course, additional lmglc can be added to either input 1053 or the
output or both up to ten elements -per horizontal rung.  Fig. 4.13 illustrates
the timing relatlnnship of the -various types shown in Figs. 4.9 to 4.12.

__'-1—.__._'_'_______..,...,_ _____________ _‘:}_

TI]53 o0ty
01, '
d{'.'d?

e — '  NETH USED REF) §5o
L OHES REY F1 0001 0022 ‘u',n.[_} ":

Fig. 4.9 DNxDeléy Energi;ing'Timer
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DI'““}—
1053
o

T1.0- NET §# USED REF) [
0015 REV FI 0001 0018 VAL B
Fig. 4.10

ON Delay De~Energizing Timer

'"_N]:ﬁﬂT:'ﬂ— * —
1053
—~ ot b — — - e e
- 4021
_-{ml}_sa NET# USED REF) B
REV F1

Fig, 4.12
OFF Delay De-Energizing Timer

INFUT- 1053

ON DELAY .
ENERGIZIMG

OM DELAY

DE-ENERGIIING

CFF DELAY
ENERGIZING

OFF DELAY
CE-ENERGIZING

Fig. 4.13

N DD_?.S_}_- _______________ __I(}_._
iusaj. oule
_ nag |-
Jetl
: MET & USED REF: figis:
1083 REV F| o001 0022 val; BEE
Fig. 4.11
OFF Delay Energizing Timer
ON
OFF - | OFF
36.9 SEC | , —
| " | ON l
I
 OFF OFF
o 15 SEC | !
| | |
p ON i N
i
|
| OFF
| 25 Se¢ |
ON_ | — ON
I
I
OFF '
I
I ON ! |
I
|
OFF |} : QOFF

Timing Relationships
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4.2.3 -'Cnﬂnters |

Counters Dperate exactly the same as. timers previﬂusly discussed, except for
the control node (upper left node of- the tlmer) The counter increments - its
current count by one whenever the control signal goes from OFF (de-energized).
state to the Oﬂ_(energlzed) state. .Only on this positive (OFF to ON) transi-
tion is the count incremented. If the control signal remaing ON for several
hours, it répresents only one transition and thus one count.

The lower left node still controls.the enable/reset of the counter; when-
ever this signal is de-energized (no power flow), the counter is reset to zero
and held there until the signal'is again energized. The number of events to be
counted (up to 999) is entered into the upper element of the counter and the
current -count is stored in a hnldlng register identified in the lower element
- of the counter. Unique registers should be used to store the_currgnt time or
count of each timer/counter; do not share holding régisters bétween timers or
‘counters.

~ The output of the cnuﬁter-(ﬁppér_nnde or right side) is energized when-
“ever the current count-equals theé preset; counting stops at the preset value.
Whenever the counter- is reset to zero via the lower node on the left side, the
coil. is de-energized. The current count is retentive on the power failure since
it is stnred in a haldlng register (reference 4XXX). - Counters alsm have a sec-—
ond output (lower rlght nmde) that provides power flow as long as count is NOT
~at 1t5 preset -

Cascaded Counters/Timers

Timers and counters can be cascaded Ur 1ntercmnnected to satisfy any required
logic. TFig. 4.14 i1llustrates a cascade timer and counters to produce a calendar

measuring time in seconds, minutes, and - hours.

__________ - "
| L 009
e — — — e e — —— — —
. J : . ' o092
_ r CR - & Homoi - ——— e — — e
' 0092 | 4042 | | | . 0093
' 'N_' CTR =
DaR3 | 4043

o . . NET# usep reF) fraiy -
. DOG0 REY F1v - OO 0064 VAL Erssd

Fig. 4.14 1SamplafTimeriﬂﬂunt6r Cascaded Logic



Entering a Timer or Counter

If the logic of Fig. 4.8 is to be entered into a R84H Controller with the P180
Programming Panel, the following steps can be utilized. It is assumed that me-
mory protect is OFF and the Programming Panel has been properly connected:

1.

10,

11.

12.

Depress START NEXT to create a new network. Verify that the left leg Dnlj
is now displayed indicating where the new network will be constructed.
The cursor will be at the location where the first element is to be entered.

Into the assembly area at the lower left of the CRY screen, the first elem—
ent is developed. The normally open ) pushbutton is depressed and.
the reference number is entered with the keypad {l O, 0, 1) below the con-

tact.

Once completely developed, the element can be ‘moved into the network by de-
pressing the ENTER pushbutton.

The cursor is moved to the right, and the next element (1002) is entered by
repeating steps 2 and 3.

The cursor is moved again to the right into the third column. The SHIFT
pushbutton is depressed.

NOTE

The letter S will appear at the bottom of the CRT screen as long
as the shift control is active.

To create a timer incrementing in tenths of a second, the digit 2 on the
keyboard is depressed. This key 1s labelled T0.l near the top of the key.

Into the assembly area, the value 96 is entered from the keypad (0, U,'Q;
6). The ENTER pushbutton is depressed to move the element into the network.
The CRT screen will now display the timer format in the third column, with
a preset of 0096 and a current time storage location of 4000.

The cursor is moved down, the value 4007 entered into the assembly area, and
the ENTER pushbutton is depressed. The timer will use register 4007 to

store its current time.

The cursor is moved to the left, the contact igzg is entered into the
assembly area, and the ENTER pushbutton is depréssed.

The cursor is moved to the left again (next to power rail) and a shunt is

‘assembled and entered as previously discussed.

The cursor is moved to the upper right node of the timer where its output
is shown. The coil { ) pushbutton is depressed, and the value 165
is entered into the assemble area.

The ENTER pushbutton is depressed and the CRT will automatically place the
coil at the right power rail and comnect it with dotted shunts. Dotted

shunts do not require memory within the controller.

A —



4.2.4 '.Arithmetic_ Functions

All erlthmetle operations require three elements placed. vertically, one above
the other {see Fig. 4.15). Both the top element and the middle elément can be .
either fixed three digit value (maximum 0999) or a register reference, however,
the bettem element mus t be a holding register (4XXX reference).

NOTE -

If register 1/0 is provided, input registers  (304X) can be used
in the upper or middle element.  The last holding register

- (e.g., 4254) and the last 1nput register (e.g., 3032) can NOT -
o bhe used in any element of an arithmetic eperetlee.

Each. arithmetic function has one input node at the top left that con—
trols when the operation is performed, and up to three output nodes at the
.right. Each and every scan of the controllet that the input nede receives. pow-
er flow, the arithmetic function is perfermed regardless of type, Up to three
outputs arepossible from a single arithmetic function, depending upon type.
These eutputsere updated every s¢an the input node receives power.

CONTROL. | . . OR OUTPUTS

. AXXX

Fig. 4.15 Typical Calculate Logic
NOTE"

No cutputs can be energized until the'input'nede receives power.

ADDITION

This function adds the upper value to the middle value, and places the sum into
‘the holding register addressed in the lower element. The upper or middle values
can be fixed (000 to 999) or register: reference {30XX or 4%XX); the lower elem-
ent must be a holding register (4XXX). Only one output is provided with this
function. If the result of an add function is a value greater than the holding
register can store {three. dlglte - maximum value 999), the portion of the result
that will fit into the regleter is placed there. For example, if 850.1is added
to 325, the result is 1175. - The walue 175 (three least. elgnlfleent digits of
reeult) is . placed in the holding regieter and the upper output energleed to in—f

dicate an overflow has occurred.



Example - Addition

Referring to the example in Fig. 4.16, when inputs 1017, 1123, and 1095 are all
energized, the content of register 4027 is added to the fixed value 0050, and
the sum placed in register 4021. If the content or register 4027 was 523, the
result placed in register 4021 would be 573; this operation is performed every
scan that the input node receives power flow. In this example, the output is
utilized and connected to coil 0033; the use of the output and the coil assign-
ed are optional functions that can be adjusted by the user. With the previ-
ously assumed value in register 4027, the output would not pass power; thus
coil 0033 would be OFF. If the value in register 4027 was greater than 949
(i.e., 963), the output would energize coil 33. 1In the last example, since 963
plus 50 is 1013, and register 4021 can contain only a three digit value, the
quantity 013 would be placed in register 4021, and coil 33 would be ON.

1 | I—A gk -———— — e — e —— <
1017 MN23 10%S + 0033
5 +
D050
- f '._
4021
NET = USED REF; 1017 1123 1095 4027 402} [F27000

4021 REVFI 0001 0022 WAL} OFF OFF OFF 000 117 Fsis

Flg. 4.16 Sample ADD Logic.

SUBTRACTION

The subtraction function operates similarly to the add function, except that
the difference of the upper and middle elements is placed in the lower element
holding register, Additionally, there are three outputs to the right of the
numerical elements. The upper output passes power when the upper value is grea-

ter than the middle value. The middle output is energized when the upper value
and the middle element are exactly equal. Finally, the lower output passes

power when the upper element is less than the middle eslement. The use of any
or all of these outputs is at the user's optien. Adiacent outputs can be con-
nected with a shunt to provide greater than and equal or less than and equal
functions when these are reguired.

Example - Subtraction

The use of the subtraction function is illustrated in Fig. 4.17. When coil 080
and. input 1012 are energized, and coil 137 is de-energized, the content of re-
gister 4040 is subtracted from the content of register 4062, and the resultant
difference placed in register 4063. If the content of register 4062 is 729 and
register 4040 contains 453. when power flows to the input node, register 4063 is
loaded with the value 276.. This subtraction occurs every scan the input node
receives power. When input 1028 is energized and the subtraction is being per-
formed coil 139 will be energized since the result is a positive value (729 -
453 = 4276). TIf the value in register 4040 is increased to 730 or above while
register 4062 remains the same, coil 139 would be-energized since the subtrac-
tion function would no longer cutput power (729 - 730 = -1),



4.2.4 Arithmetic Functions (Gont'd)
"NOTE
The value placed in register 4063 (in thié_examplé)fis'the ab-

solute value of the difference of the values. No sign is asso-
ciated with the content or register 4063.

R L L L

0080 1012 0137 | o_ 1028 o 0139
o Im}____.;__;_,__;____'__-{.}._
' 0153
s f* I_
| 4063 |

L

o e NET3 USED REF) 00801012 0137 2082 4040 fivvs
4040 REV F1 ‘opg) 0024 VAL OFF OFF OFF 000 000 foois

Fig. 4.1?”-Sample.SUBTRﬂcT'Logie

| When the values in reglsters 4062 and 4040 are equal the middle ﬁutput
will pass pnwer and coil 153 will be- energlzed - -

-MULTIPLY

The multlply function takes the pruduct of the upper value ‘and the mlddlervalue,
and places the result in two registers as indicated by the lower element.

The multlply is performed every scan that the input node receives power flow:
One output is utilized opposite ‘the upper element which provides power when- -
ever the multiply is performed. (1.9., input node receives power). Since the
multiply of three digit values can result in an answer up to six digits, the
product is stored in two consecutive. holding registers.” For example, 150 mul-
tiplied by 325 is 48,750. This result is separated into 048 (high order) and
750 (low order) for storage into- two holding registers.’ The register addressed
in the lower element always receives the high order portion of the product, even
if it is -zero; the next holding rEglster in numerical sequence receives the low.

order portion of the product.
NOTE

The lower element can not be programmed with the last available
hﬂldlng register provided with that controller's memory size,

Example7—.ﬂﬁltiply'

As- 1llustrated in Fig. 4.18, multlply nperates upon two 3-digit numbers to prnu_
duce a six—digit product. In this example, when input 1007 is energized, the
value in register 4005 is multiplied by the value . in holding register: 4059, and-
‘the resulting product stored in registers 4036 and 4037. For example, if re-
gisters 4005 and 4059 contained the values 217 and 065, registers 4036 and 4037
would be loaded with the values 014 and 105 respectlvely, when input 1007 is
‘energized. Every scan that this input 15 energlzed a new value is placed in
registers 4036 and 4037. 1If the values in registers 4005 or 4059 are altered,
the resultant product will also change accordingly. In this example, the nut—
put is not utilized since its use is optional depending upon the control re-
quirements. If an output was used the upper output would pass power whenever

input 1007 is energlzed



{ H 4005 +

4059

4026

MUL- NET# USED REF) 1007 4005 4059 4036 [z
| 4036 REVF1  gpol 0014 VAL OFF 100 000 000 [iriss

Fig. 4.18 Sample MULTIPLY Logic

DIVIDE

The divide function operates similarly to the multiply function, except that it
results in the quotient of two numbers. The quantity referred te in the upper
element (dividend) is divided by the quantity referred to by the middle elem-
ent {(divisor) and the resultant quotient is placed in the holding register ind-
icated by the lower element. When the dividend is a register reference, it
always is a double precision number (maximum 999,999) utilizing two consecutive

registers; this can possibly be the result of a multiply, but does not have to
be. |

NOTE

It the upper element is a fixed value (maximum 999}, it becomes
the dividend as a single precision value. If it is a register
reference, it can not be the last available register of that

Cype.

- The middle element is the divisor (maximum 999) as either a single register
reference or a fixed value. The lower element is a holding register reference
(4XXX) in which the quotient is stored.

All three outputs are utilized by this function, and all require the

input to receive power to operate. The upper output will pass power whenever
the division is successful; the lower two ocutputs indicate when division is

unsuccessful. The middle output will pass power if the quotient is too large
(but not infinite) to fit on one register (exceeds 999). The lowest cutput
will pass power if the divisor is exactly zero. When either of the two outputs

are energized, the value 000 is placed into the lower element's register as the
quotient.

Example - Divide

p
Ttk 3e*+ e*1fatoy-- - -——"—————-— —_— >—
0035 0091 1046 0890
- x

ot r
41403 oaTo

- | } -
4053 4102

L
MIL- NET= USED REF} 300¢ 4010 4051 50

4053 REY F1 0007 0034 VAL QOO0 OO0 000 Foid

el

Fig. 4.19 Sample DIVIDE Logic
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4. 2.4  Arithmetic Functions (Cont'd)

. The Dperatlmn of the dlvide function is illustrated in Fig. 4.19.  When
coils 0035, 0091, and input 1046 are all energized, the content of registers
3009 and 3010 (double precision number} is divided by the content of register
4103, and places the quotient into register 4053. Evetry scan that the input
node receives power flow, the division is accomplished. . Assuming the values
in registers 3009, 3010 and 4103 are 010, 742, and 013, respectively, the
value 826 (10,742 =~ 13) will be placed in the holding register 4053. If the
value in register 3009 is reduced to 008, the value placed -in register 4053 be-
comes 672 (8,742 — 13). |

NOTE
Divisiﬂn is a whale nuﬁbér:integer operation.
If the content of register 4103 becomes zero, or reglster 3009 becomes

013 or'greater, the quotient becemes too large for register 4053 to store.
When this occurs, a divide output w111 pass power and, in this example, ener-

glze the multiply Dperatlun.

4.2.5 Transitional Contacts

In addition to-the conventional normally open and normally clnééd_cnntacts, the
RB4H controller also provides transitional contacts as follows.

| I

OFF to ON

ON to OFF | —

- Transitional contacts can be used anywhere in networks where the more
conventional NO and NC contacts had previously been utilized. These trangi-
tional contacts will pass power for exactly one scan whenevetr the coll to which
they are referenced is transitioned from either  OFF to ON or ON to OFF (depend-
ing upon transitional type selected). The timing dlagram of Fig. 4.20 illus- -
trates the Dperatlun of transitional cnntacts.

TRANSITION CONTACT " OFF 1O ON ON TO OFF
TYPE SELECTED ' L

mwmﬁtl | E“I '_——;{i-F;——__

ON = . ON
N - FF| . ) | OFF
REFERENCE TRANSITIOM & | .
' 1.
| )
| |
| |
CLO ICLOSE
" CONTACT POWER FIOW — GPEHI QIcE IO LER A OEEN T
. | S _
! =il
’ —A v . r e ™y
"ONE SCAN™ ONE SCAN
CTIME TIME

Fig. 4.20 'Tfansitinnal,ﬂnntact Timing

. Transitional contacts can be referenced to any input or ceil (output or
internal):; transitional contacts cannot be referenced to sequencer references.
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NOTE

Transitional contacts will not respond properly to disabled ref-
erences,

As an example, refer to Fig. 4.21. When input 1062 is energized, zero
is added to the content of register 4007 and the result placed 1n register 4093,
Since a transitional contact is used, this calculation is not performed every
scan input 1062 is energized, but only on the first scan. Thus this cireuit
will sample the content of register 4007, store the sample unchanged into re-
gister 4093, and not update the value (even if the register changes) until input
1062 is de-energized and then re-energized. This is a classic sample and hold
circuit used to store numerical values.

—T1 {00t
1062 |
i o000
5 '
!9?1'-
ADD- NET# USED REF) 1062 4007 4093 [l
4091  REV FI 0D 0014 VALY OFF Q00 000 kS

Fig. 4.21 Sample of Transitiomal Contact Logic °

4.2.6 Sequencers

The R84H Controller is provided with eight independent 32 step sequencers. Each
sequencer operates similar to a stepping switch with a single specific reference
energized at each position of the stepping switch. These references start with
the digit 2 in the form 2YXX. The significance of the remaining three digits

of the reference is as follows:

Sequencer f T - | Sequencer Step
Number (1-8) - | _ | (1-32) Number

Sequencers one to eight are controlled by numerical values placed in re-
gisters 4051-4058, respectively.

NOTE

If all sequencers are not being used, the spare sequencer driv-
ing registers can be umsed exactly as any other holding register.

The numerical values can be placed in these specific registers by any
of the non-relay functions such as counter, timers, or any arithmetic opera-
tions. A value of zero or above 32 will result in all references to that
Sequencer being de-energized and all other references to that sequencer be-
ing de-energized. As an example, refer to Fig. 4.22.

—_— A



4.2.6 Sequencers (Cont'd)

1047 . 1 2311 @ - @@2303
- | 0012 - @ C7ANN

| I ~ - 14053] -
nnjl CTR - : 2310' o @2304
N 4053 | : - | ' -
o . 23&9 _
zsoa. @ @230&.

2307
- EQUIVALENT CIRCUITRY

Fig. 4,22 ZSampiE Sequencer Logic -

The counter has a preset of 12 and stores its current. count in register
4053, Every time input 1047 is energized, the value in register 4053 is increm—
ented by one. This is equivalent to moving the stepping switch one position.
If register 4053 contains' the value five, reference 2305 (third sequencer, step
five) is energized. When the current count equals the preset (0012), the step-
ping switch stops with reference 2312 energized.

NOTE

This example is a twelve step sequencer; 32 steps are available
- in ALL sequencers. The counter limits this circuit to 12 steps,
since that is its preset. '

Whenever coil 0031 is energized, the counter is reset to zero and the
Stepping switch goes back to home (no references energized) regardiess of
its current count. Intermediate references are not energized.

" Each sequencer is completely independent since it is controlled by se-
parate register wvalues. Sequencer:references can be used as often as neces-—
sary, anywhere in the logic where relay contacts are appropriate. By using
calculate logic, any sequencer can be made .to skip steps and jump forward or
move backwards as necessary; intermediater references are NOT energized.
Sequencers references are updated as soon as a change in the content of a
sequencer register is made. Thus one network can drive the sequencers, and the
next network uses the most recent value of the sequencer references. Sequencer -
references. cannot be used on. transitional contacts. B

4.2 7 Convert

-This function allows register devices such as thumbwheels -and LED displays to
‘be connected to discrete 1/0 modules.  This is especially useful when only a
few registers (e.g., one or two of each'type) are required; the discrete mod-
ules can be of any valtage type necessary to interface to external equipment.

Up to twelve adjacently numbered circuits ¢an be combined to pruvlde full numer-
ical range (000-999) for a s1ngle register. However, fewer circuits can be ded-=
icated to this register I/0 if the magnitude of the value is sufficiently small
(e.g., 000-099). Each register value will be converted and supplied to/from the
IIO_SectiDn every scan (i.e., no multiplexing). | - -
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-  1XXX [ '—"4XKX —

CONV CONV
~ AXXX — - oxxX
Inputting . Qutputling

Fig. 4.23 Convert General Form

In general, the upper node on the left controls when the conversion is
done; if it receives power flow from the left, the conversion is done every
scan. When it receives power flow the inputs are converted from BCD to binary
(the normal internal numerical magnitude), then stored in the holding register.
A similar conversion is done on outputting, wherein the data is output by first
converting to BCD. The upper output (right side, top node) provides power flow
when a BCD conversion is done. The lower output is not used. |

when inputting values, the upper element is the first input in the 1/0
structure that contains numerical values. The conversion will always use this
input reference plus the next eleven (total 12 discrete inputs). Typically,
this input represents the 800 BCD value. If less than three digits of BCD are
applied, this input plus those that follow it down to the BCD values, should
not be used. For example, if one- and two-digit digital switches are wired to
input 1021-1028, inputs 1017-1020 should not be used. Inputs 1021-1028 are

converted from BCD to binary with the result placed into register 4062 (see
Figs. 4.24 and 4.23). |

When outputting, the upper element is a register from which the numer-
ical values are taken every scan the top left node receives power flow. The
lower element is the first output coil to be controlled by the result of the
conversion; the convert always uses this coil plus the next eleven. A typical
output wiring diagram is shown in Fig. 4.24 and the logic to drive thils con-
version is shown in Fig. 4.25. Output coils 0041-0052 are provided with the
BCD equivalent of the value stored in register 4096. All 12 coils used by a
convert operation can not be used as logic coils elsewhere in the program.

THUMBWHEELS = INPFUT RELAY
. | H
FF
80 L . 1021
N
| 40 i —. 1022
' 017  TENSIDIGIT] 7 ON
0010 | o} - 1023
- CON ON B 024 BCD/BINARY
Ly e CONVERSION .
4G62 2 -— 362
8 ON —— - 1025 '
3 il 1026
UNITS DIGIT| 8 |
| 2 DL — j027
1 W e 1028
}

Fig. 4.24 Example of Input Conversion



4, 2.7 Convert (Cont'd)

QUTPUT COIL LED DISPLAYS .
f . | U oFF L
43 —_— 300 .
— " OFF 1 -
4 2 - _— 400 - |
L on - | - - 3|HUNDREDS DiGIT
43 - 200 S
| ON
44 - a—q 100
» ON .
45 - 80
o  BINARY/BCD e __OFF .
, ' " CONVERSION | - - . |
| | 4095 .- 4096 - | orp |- 9|TENS DIGIT
0011 __ - i 47 w129 |
1 coN . | . aN 2
o 48 - ' -—10
0041 . - | .
49 | L
| | . 5 TUNITS DIGIT
. OFF | ShLm e
5 3 . o
L . .

Fig. 4.25 Example of Dutputlﬂenvereien

' 4.2.8 B:inﬂl'? CenvErt

The prevleue eenvert funetlen epereted'with BCD devices wired to discrete I/0
- modules; typically thumbwheels and LED displays are used. The BCD convert will
accept BCD inputs, convert their data to binary (normal 1nternel numerical for-
mat), and store the result in a helﬁlng register (4XXX reference). Slmllerly
'numerleel valués in a holding register can be converted frem.binary to BCD and
sent out via logic cutput eelle (references 0001 to 0256) to control output de-

vices,

| Conversions that do not use BCD data formats are also possible. The con-
versions put in and put out the binary data dlreetly Binary conversions oper-
ate upon ten bits of data in lieu of twelve bits required by the BCD format to
represent three dlglt values (000 to 999). Conversions are still possible in
“both.directions, wherein inputs (1XXX references) control the contents of hold-
_1ng regletere end heldlng regletere eentrel output eeile (GXXK refereneee) |

| To eeleet wh1eh type  of conversion is 1mp1emented the-lewer,leput.nede
'1e etlllzed (eee Fig, 4.23). 1If this input dees not receive’ power flow, the
conversion will be BCD; Binary conversion is utilized when this input receives.

- power flow.

Qf the twelve references used by the binary convert, only the first ten
will represent the binary digits. The last two will be ignored by the input
- conversion or turned OFF by the output conversion. For example, if the input
binary convert is programmed to start at reference 1010, the ten inputs used
will be 1001 through 1010. If the output binary convert 1s programmed to start
at - reference 0041, coils 0041 through 0052 will reflect the binary data.
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NOTE

In this example, coils 0041 and 0052 can not be programmed else-
where in the logic. The last two, 0051 and D052, are always OFF.

As an example of Binary Comvert, refer to Fig. 4.26. Until coil 510 is
energized, the status of inputs 1017-1026 will be placed in register 4062 and
the binary content of register 4096 will control output coils 41-50, updated
every scan. The vertical connections will ensure that both converts will be
done in binary. With the assumed inputs, the'falluwing will result from the
input convert: |

| REGISTER 4062
INPUT = STATUS BIT PATTERN NUMERICAL VALUE

1017 OFF 0 (MSB)
1018 - OFF 0
1019 ON 1
1020 OFF 0
1021 UH 1 F 180
1022 ON 1 |
1623 - OFF 0
1024 ON 1
1025 - OFF O
1026 OFF 0 (LSB)
1027 & -
1028 * | - = ’
* IGNORED

o0 EFitds
| 12 [ lcon

g2 b

b T T =

(4006 1
0510 Joon,

041

NET# USED REF Fiiias
0510 [ REV F1 0001 0022 vAL: [isss

Fig. 4.26 Example Binary Convert.



4.2.8 Binary Convert _'iCnnt'd]

The folldwing'will be the'nutput-resulfé:with the value_287 in fégister'éUQG;

" REGISTER 4096

BIT PATTERN OUTPUT COIL STATUS
b_(HSB) 0041 OFF
1 0042 oN
0 0043 OFF
0 0044 OFF
0 0045 OFF
1 0046 ON
1 0047 on
1 0048 ON
1 0049 ON
1 (LSB) 0050 ON-
- *0051; :DFF (Permaneqtly}
- 0052 OFF_(Permanéntiyj
4. 2.9 Move

Numerical values contained in registers (input and holding) can be transferred
or moved to other holding registers within the controller with this functionm.
Data is not altered only moved; at a maximum, each move logic operation can
transfer the content of one register into another each scan. Two forms -of move
are possible:  Register to Table, .and Table to Register. | |

_ The table is a group of consecutive registers and can be either all hold-
ing registers or all input registers (3001-3032). The specific register in the
table that is used by the move, is controlled by a pointer. The pointer is the
content of a register referred to by the move logic functlnn._'The content 1 to
254 refers to holding registers 4001 to 4254 respectively; the content 801 to
832 refers to input registers 3001 to 3032. The move logic will not operate if
the pointers are beyond these limits.. Data moving can be symbolically repre- -
sented as shown in Fig. 4.27/. |

TABLE - . . TABLE
’ 4001 . 4004
" OR |
SOURCE HEG'ETEH " DESTINATION REGISTER .
30 x x OR 40x o Ax X%
. I -4254
REGISTER I .
TO-TABLE U _| 4254 . 30321 < TABLE-TO-REGISTER
"Fig. 4.27 Move Schematic
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The general form of the move function is shown in Fig. 4.28.  Every scan
that the input receives power flow, the move is performed. In the case of a
Register-to-Table move, the value in the socurce register is moved into the hold-
ing register specified by the pointer. The value in the source register is NOT
altered; the previous value in the table register is destroyed and replaced
with a copy of the content of the source register. The pointer is NOT altered.

A similar operation coccurs with the Table-to-Register move. The content
of a register in the table (either input or holding register) as selected by the
pointer is moved to the specified destination register. The value in the table
register is NOT altered; the previous value in the destination register is de-
stroyed and replaced by a copy of the table register. The pointer is NOT al-

tered.

INPUT QUTPUTS _ INFUT QUTPUTS

—] SOURCE |— — PQINTER |}—
30x = OA A0 = > OR
T L
FOINTER DESTINATION

A x x QR .
4 xx [ A w x —

|
REG!STEA-TO-TABLE TABLE-TQ-REGISTER

Fig. 4.28 MOVE General Form

NOTE

Since the pointers are not automatically incremented, to make
maximum use of the move functions; additional logic such as a
counter or arithmetic function should be used to increment
the pointer value. Limits can be easily implemented in this
logic te restrict the moves to smaller tables.

The upper output will provide power flow every scan the input is enabled
(supplying power). The lower output will provide power flow only if;a move is
attempted (input enabled) with an illegal pointer value. Use of either output
is optional and depends upon the application reguirements.

As an example refer to Fig. 4.29, noting the content of the registers
shown in the status area. When inputs 1001 and 1065 are energized and coil 236
is de-energized, the move will be performed. Since the content of register 4037
(pointer) is 156, the value in register 4156 will be moved into register 4083
(Destination register). The current content of 4083 (value 917) will be replaced
with the content of 4156 (value 361); all other register will retain their con-
tent. In this example, coil 64 will be energized whenever the move is attempted
and coil 261 will be OFF. If the pointer was 305 or 999, both coils 64 and 261
would be energized. |



4,2.9 Move (Contd)

— —N— 405?_ ————————————————— —_—
1001 0236 1065 |70 : : 0064
B “*-Tﬁ----——f-——-;e—u——qyue
. E{}_BE_ : : D281
o " NET# USED REF} 4037 4083 4156

. OS5 ' . REV F1 0001 0020 VAL) 158 17 381.E

Fig. 4.29 Example Move

4.2.10 Skip

This function, when enabled, allows a group of consecutive networks to be skip-
. ped or omltted in the scanned logic solution. The status (ON/OFF) of all coils
"and register content cnntrﬂlled by these networks will not be altered whlle
they are b21ng skipped. -

NOTE

If the controller shnuld luse AC power, the coils will follow
their latched/non-latched conditlun upon restﬂratlﬂn of power
even . 1f the sklp is enabled | '

The_sklp is the only nnn—relay functiﬂn currently avallable that utillzes
nnly one element for programming. -:Into this element is placed the quantity of
networks to be skipped. This" quantlty can be a fixed value from zero to 253 or
it can be a register reference. (30XX or 4XXX) whose content indicates the quantity
of networks to be skipped. The remainder of the.current network is skipped; thlE
is the first network sklpped -

The value zero indicates to sklp all remaining logic and go directly to
the end of scan functionms. . If the quantity of networks. to be skipped is greater

than the number of. networks remaining, only thuse networks remaining will be
'skipped '

- 'The skip function.is useful to build shift registers, and reduce scan
time. The skip of zero networks (go to end of scan) will save the scan time: |
requ1red to process all subsequent logic. When skipping a non-zero quantlty ﬁf'
networks, the scan time is reduced to that of the remaining relay logic. “



—— Hskp—

1126 0012
—{skp — NET# USED REF:

0012 REY F1 0001 D010 VALY

‘Fig. 4.30 Example SKIP

As an example, refer to Fig. 4.30. When input 1126 is energized, the
remainder of the current network and the entire eleven following networks will
be skipped. Any outputs, coils, or registers controlled by these networks will
be "frozen" and not change state/content. When input 1126 is de-energized,
these networks will return no their normal logic solving capabilities; they will
be solved based upon the current state of inputs and non-skipped logic results.
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SECTION V

INPUT/OUTPUT MODULES

5.1 SPECIFICATIONS OF 1000 SERIES INPUT/OUTPUT MODULES

(1) B1051B 100 VAC Input Module

Table 5.1 lDO;vAE“inpug MmdulerSpetifitatinns

Items

-Specificatinﬁs

Typé'

{ JAMSC ~ B1051B.

Numﬁer-uf-lnputs3_ 

_ 16'7 Iﬂpﬂts-per;mndule.

Indicator

16 - Input Status LED'S Druvlded for each

;; 1nput lighting up when input ON.

EEL T (R,

Electrlcal charac—:
terlstlcs '

Input conditions -

Input impedance
Input current
Transient vnltage_

Response time

Isolation voltage

7ON'1Ev¢l; "ON at input. vﬂlta?e'betweéﬁ'BD

o and 133 VAC cantlnunus
OFF l_eve'l_ 30 VAC or less.

Approx. 9 k().
ﬁpprq}:. 1] mAI"(w_hen supplying 100 VAC) .’

200 VAC {1 cycle or less).

OFF tD.DN:. 10 ms maximum.
ON tD;QFF: 20 ms maxitmum.

1500. VAC for 1 minute.

TERMINAL
~ NUMBERS.

INF‘UT- 1
+ INPUT 27

COMMON 5

' INPUT 4
| INPUT 5

I Y]

! INPUT 6
INPUT 7
INPUT 8

|
1
1
) 1
EINPUTB
]
|
|

FILTER
!

o

| .
L
B
4 ol
‘ o

INPUT () .I-:j —

! T OPTICAL

'TO PROCESSOR |

"I COMMON A

GQLIP’L ER.

[ S

NCT USED

‘Fig. 5.1 "B1051B 100 VAC Input Module

Simplified Schematic for One

Fig. 5.2 .B1051B 100 VAC Input Module Terminal .
Numbering and Input Connections '

INPUT 9
INPUT 10
INPUT 11
INPUT 12
INPUT 13 -
INPUT 14
INPUT 15 -
INPUT 16

'} COMMON B

Circuit -

'
I-l-————-——-—-—————-———-.-__-____.__ —

} NOT USED'.-
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(2)y B1053 5/12 VDC Input Module

Thale

3.2 5/12 VDC Input Module Specifications

Items

Specifications

Typé

JAMSC - B1053,

Number of Inputs

16 - Inputs per module.

Indicator

16 - Input status LED's, provided for each
input, lighting up when input ON, |

Fuse Rating

-

1A (Glass tube fuse, Type DMI10)

Electrical
Characteristics |
+ Input conditions

* Input impedance

+ Input current

+ Working voltage
» Transient voltage
+ Response time

External power
supply current
(per module}

Isolation voltage

External

Source Voltage R L ANE
ON Level 1.0 Vmax. | 2.4 V max.
OFF Level 3.5 V min. 4.0 V min
Approx. 1 k{1, |
Soitzeer?fitltage > VDG 12 VDG
Input Current | 4.5 mA 11.5 mA

(measured at input terminals when input
voltage is 0 volts.)

4,75 to 13.2 VDC

15 VvDC (Peak)

OFF to ON: 10 ms maximum.
ON to OFF: 20 ms maximum.

External

Source Voltage

5 VDC

12 VDC

_-_ -

Igl?%.ts 1 mA max. 1l mA max.
I”g;q“s 180 mA max.| 320 mA max..

150 VAC for 1 minute.

N

' +5 TO 12VDC 1A
COMMON e = =
@ = T 1T
1 7enerl O IKI_ S as
DIODE = =
INPUT CPTICAL
COUPLER
—H TQ 12VD0
COMMON i

TS PROCESSOR

-

Fig. 5.3 B1053 5/12VDC Input Module Simplified

Schematic for One Circuit

Fig. 5.4 B1053 5/12 VDC Input Module Terminal

Numbering and Input Connections

— /) —

TERMINAL
NUMBERS

INPUT 1
@& | INPUT 2
INFUT 3
INPUT 4
INPUT &
INPUT 6
INPUT 7
INPUT 8

| +8 TO 12VDC

 COMMON

'
'
1
I
]
I
|
f
I
|
f

1

1

i

|

1 J
475-132VDC | (A9 | =5 TO 12VDC
~—@) ! COMMON

INPUT O

INFUT 10
INFUT 11
INPUT 12
INPUT 13
INPUT 14
INPUT 15
INPFUT 16

f +5 TO 12VDC
COMMON

475-132vDC (B0

5 TO12VDC

® @ &

- L e M - o wm o m m o

COMMON

e



(3) B1055 200 VAC Input Module

Table 5.3 . 200.VAC Input Module Specifications

Iteﬁal . . f. T Specificatiqnsl
Type . - | Jamsc - B1055.
_N;$ber'nf Inputs o 16:;-Inﬁutszper mndulé-
Iﬁdicatnr' ) 6F; Input status LED' 5; pruvlded for each
o | input, llghtlng up when input DN
Elé;;£iéﬁl

Characteristics

Input conditions ON level: ON at input'vﬁltage'between 160
o - 2 - and 260 VAC continuous.
OFF-level: 60 VAC or less. -

Input impedance _Appfnk. 23 kit.

Input 'cﬁrrent_ o .Apprc-x.. 9 mA (when supplymg 200 VAC),
. Trénsient vnltgge | &OU vac (1 cycle or less)
E RESpnﬁse_time . OFF o ON: 10 ms maximum.

ON to OFF: 20 ms maximum,

« Isolation vnltage | 1500 -VAC for l_minute."

TERMINAL
NU MEEHS

INPUT 1.
: INPUT 2
C INPUT 3.
t INPUT 4
L INPUT 5
INPUT 6 -
INPUT 7
INPUT 8

| COMMON A

COMMON

—}
14
it
FAY
FILTER

TO PROCESSOR

- INPUT (O T - .
J - __OPTICAL COUPLER

¢ | NOT USED

INPUT ©
INPUT 10
INPUT 11
'INPUT 12
INPUT 13
INPUT 14
INPUT 15 -
INFUT 16

IEGMMDNB -

Fig. 5.5 B1055 200 VAC Input Module
Simplified Schematic for One Circuit

"~ 160-260 VAC -

2)
.@ ’ NOT USED -

FJg 5.6° B1055 BDG vAC Input Module Terminal
Numbering and Input Ccnnectmns
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(4 B1057 48 VDC Input Module

Table 5.4 48 VDC Input Module Secifications

Items . Specifications
Type JAMSC - B1057.
Number of Inputs 16 - Inputs per module,

16 - Input status LED's, provided for each

Indicator , . ) .
input, lighting up when input ON.

Electrical Charac-

- teristics
Input conditions [ ON level: 16 VDC maximum. (negative logic)
| OFF level: 28 VDC minimum.
Input impedance Approx. 4.8 kil. -
Input current 10 mA (measured at input terminals when
| - input voltage is (0 wvolts),.
- Working voltage 38 to 58 VDC
Transient voltage 70 V (Pezak)
Response time - OFF to ON: 10 ms maximum.
| ON to OFF: 20 ms maximum.
-  External power External Inputs Inputs
supply current Source Voltage OFF ON
(per module) - 48 VDC 1 mA max.! 160 mA

+ Isolation voltage 1500 VAC for 1 minute.

TERMINAL
NUMBERS

e I . ]
bl

! INPUT 1
» INPUT 2
INPUT 3
INPUT 4
INPUT &
INPUT 6

INPUT 7
INPUT &8

k
F
E

EGMMDN&}**—Q?}a ]

ZENER
CIODE | ED

A ® _JE:K

INPUT( 4
OPTICAL COUPLER

Fig. 5.7 B1057 48 VDC Input Module
Simplified Schematic for One Circuit

FILTER
BUS
DRIVER

TO PROCESSOR

. | NOT USED

| INPUT 9
INPUT 10
L INPUT 11
. INPUT 12
' INPUT 13
INPUT 14
. INPUT 15

INPUT 16
| +48V COMMON

NOT USED

Fig. 5.8 B1057 48 VDC Input Module Terminal
Numbering and Input Connections



(5)

- Table 5,5

B1059C 24 VDC Input Module

24 VDC -Input Module Specifications.

Items

Specifications

Type

JAMSC - B1059C.

Number of Inputs

-16f-~Inputs per module,

[T

6 - Input status LED's, provided for each

Indicat
or input, lighting up when input ON.
Electrical Charac—
teristics
.Input-cqnditidns; ON level: - 8 VDC maxlmum..(negatlve logic)

Input impedance
Input current

HWorking voltagé'.

| OFF 1evel

14 VDC minlmum

Approx. 2.4 kf.
10 mA (measured at 1nput terminals when

"1nput voltage is 0 volts).

19 to 29 VDG

Transient voltage | 35 V (Peak) -
Response time | OFF to ON: 10 ms maximum.
' ~.ON to OFF: 20 ms. maximum,
External power - : Inputs Tnputs B
. g | (£
"supply current _Snprce _ﬂltage . OFF ON- :
(per module) 24 VIC. 1 mA max.| 160 mA -
: Isolatinn.vultagE- 1500 VAC for 1 minute,
TERMINAL
”_‘f'l"'.EEE_’?S
. _ | INPUT 1
COMMON - rINPUTE
a | INPUT 3
& | INPUT 4
&K @ . INPUT 5
h s 5228 ! -+ INPUT 6
i s T  INPUT 7
L] o i . INPUT 8
INPUT  }r—e OPTICAL " :
(H _ i _ o f®® | +24v common
e 19-29VDC @ | ] NOT USED
Fig. 5.9 B1059C 24 ‘U’DC Input Module - b
Slmpllfled Schematic for One Circuit ‘4——._,_. INF’LITQ
© INPUT 10
! INPUT 11
. INPUT 12
':INPUT13
B) . INPUT 14 -
" INPUT 15
®) ! INPUT 16

& | +24v coMMON

19-29VDC

@’@ tiNOTUSED -

Flg '5.10 B1059C 24 VDC Input Module Termmal
- Numbering and Input Connections
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(6) Bl061 24 VDC Input Module

T

Table 5.6 24 VDC @mput Module Specifications

]tems

Specifications

Type

JAMSC-B1061.

Number of Inputs

b6é-Inputs per module.

Upper (1 to 32) inputs/lower (1 tao 32)

Indicators Inputs status LED's selection, lighting
up when input ON,
- ON level: 6 VDC max {Negative logic).
input Condition . <& glc
P | OFF level: 13 VDC min. -
Input Impedance | Approx 4.8 k{I.
Input Current 5 mA (measurgd at input terminals when
D input voltage is 0 V.),
| Working Voltage 0.4 to 26,4 VDC.
Electrical .
Character— | 17ansient Voltage| 35 V (Peak).-
1stics Response Time OFF to ON: 10ms maximurm.
ON te OFF: 20ms maximum.
External Power External Inputs Inputs
Eupplv Current . Source ‘Jnltage OFF ON
(per Module) 24 VD C 360 mA max | 1 mA max

Isolation voltage | 1500 VAC for 1 minute.

TERMINAL
NUMBERS
3I
(1 [+ o
. Iu_-t B g L 24.4 - 26,1 vDC @
!"" | U = -.-;:; -
— = o [
T ol
OPTICAL i '
COUPLER _®f
' _ _LED

Fig. 5.11 B1061 24 VDC Input Module
Simplified Schematic for One Circuit

Note: BIi0b61 is provided with two
connectors (connectors ] and 2) s
These connectors have same
terminal numbers and input con-
nections.

Fig. 5.12 B1l06l 24 VDC Input Mcdule
Terminal Numbering and
Input Connections

COMNECTOR 1/12

+214 VDC-
COMMON

INPOUT 1733
INPUT 2/3Y
INPUT 3/35%
INPFLT 4/ 36
INPUT 5737
INFUT 6738
iNPUT 7739
IMPUT B/Ug
INPUT 4741
INPUT 10/42
INFUT 115233
INPUT 12[544
INPUT 1374%
INPUT 14/0u6
INPUT 15747
INPUT 16/48
INPUT 17149
INPUT 18750

CINPUT 15751

INFUT 20/52
INPUT 21/53
INPUT 22/54
INPUT 23/55
INFUT 24/56
INPUT 25/%7
INPUT 26538

FINPUT 27435
INPUT 28/60

INPUT 269/61

INPUT 30/62
INPLUT 31/563

INPUT 32/64

NOT USED



(7)  B1l063 24 VDC Input Module

Table 5.7. 24 VDC Outupt Module Specificatioris.

tems S S Spec:flc:atmns
Type o - JA.MSC B1d63.
Number of Inputs L 32~Input5 per module. | _
'I-n;:iicatﬂrs - 32-Input status LED's, " prnwded fnr each;- ;
| input, lighting up when input ON. |
' C . "ON level:. 6 VDC max (Negatlve lﬂgzc}
Input Condition | rp Jevel: 13 VDG min .
Input impedance | Approx 2.4 k.
lnput'{..':urrent. " 1:10 mA (measured at input terminals when
input voltage is 4 V, )
| Working Voltage '|-20,4 tﬂ 26,4 VDC .
Electrica] | Transient ‘Uultaga- 35 V (Peak),

Character-4 _ s - | OFF to ON: 10ms maximum.
istics .| RESPONSE TIME - | ON to OFF: 20ms maximum.

External Power External Inputs | Inputs
Supply Current | Source Voltage| ' OFF ON

(per Module] | 24 VDC U | 320 mA max |1 mA max

| Isolation Voltage | 1500 Vﬂ(:_,fur I minute. .

TERMINAL
_ S e NUMBERS

+20 VDG
COMMON

INPUT 1
INPUT 2
INPUT 3
INPUT 4
INPUT 5
6
T
B
g

®

F
m
=

TO CPU

ZENER
'DIODE 1:[:

| |
INPUT 43—’4 — i . : ,
| I - OPTICAL -
| |

COUPLER . .

— — —

FILTER

BUS

DRIVER
'

INPUT
INPUT
INPUT

INPUT

INPUT 10
INPUT 11

INPUT 12
INPUT 13
| INPUT 15

INPUT 15
INPUT 16

2000ACOOOE

I

"Fig. 5.13 B1063 24 VDC Input Modulé (T e
oimplified Schematic for One Circuit

NOT USED
INPUT 17
INPLUT 18
INPUT 13

ANPUT 20
INPUT 21

[ INPUT 22
INPUT 23
INPUT 21
INPUT 25 .
| INPUT 26
INPUT 27
INPUT 28
INPUT- 29
INPUT 30
INPUT 1t
INPUT, 32

; N
0.9 - 26, % VDT
-0

" p— |

£t

PEREEREREERRDEE

[ ]
-l & i

20,4 - 26, 4
S vbe NOT USED

D EE N &)

Fig. 5.14 B1063 24 VDC Input Module
Terminal Numbering and .
‘Input Connections

— 57 —



(8) BI1065 24 VDC Input Module

. Table 5.8 24 VDC Input Module Specifications

[tems Specifir:atinns
Type o JAMSC - B1065.
Number of Inputs 32 - Inputs per module.

16~ Input status LED'S, provided for each

Indicator input, lighting up when input ON.

Electrical Charac-
teristics

* Input condition ON level: 8 VDU maximum. (negative logic)
OFF level: 14 VDC minimum.
+ Input impedance Approx. 4 k}.

+ Input current 6 mA (measured at input terminals when
input voltage is 0 volts}.
+ Working voltage | 19 to 29 VDC.
» Transient voltage 35 V (Peak).
+ Response time OFF to ON: 10 ms maximum.
ON to OFF: 20 ms maximum.
+ External power External Inputs
p | | inputs OFF P
supply current Source Voltage ON
er module
(P ; 24 VDC . 1 mA max 192 mA -
+ Isolation voltage 1500 VAC for 1 minute.
TERAMINAL
shllElas
19-28 VDC "%@:
b 42 :
(I
. owe——(a1) =2 ! INPUT 1
o I T @t’na " INPUT 2
6——{(A1) =+ INPUT 3
E U}E uu3 —— O Mg} INPUT 4
F ¥ \ o= ]3> ——— O 5 —{ A3 . INPUT 5
= ot O —
. iREEE: SO Y
o O . f I
o so———=={1) | INPUT 8
INPUT (’)-t OPTICAL = t— o=——{47} =7 INPUT 9
 COUPLER o o— (k7) | INPUT 10
- - . - = @O : :H$H¥ 112
o o— ME b, .
- W) s
. | - : ha )
Fig. 5.15 Bl0U65 24 VDC Input Module : g e (A ' INPUT 15
Simplified Schematic for Ope Circuit - = @@ IL‘IEHi -1|§.-
O e
L O Al2 b
5 {B12) + INPUT 20
I 3 o All + INPUT 21
5o B3} . INPUT 22
oo () =7+ INPUT 23
> —r D —{R14) . INPUT 24
o Tr Als ! INPUT 25
: ot #5) i INPUT 26
5 5—+—{a1} = INPUT 27
e OHEV LS
g o Al7 I .
S (817) * INPLIT 30
g o——{AI8  INPLIT 31
——a @ . INPUT 32

Y
| : NOT USED

___________

Fig. 5.16 B1l065 24 VDC Input Module
Terminal Numbering and Input Connections



(9) B1050 100 VAC Output Module

Table 5.9 100 'VAC Output Module Specifications

Items 1 | Specificatiuhs .

Type . | JaMsC - B1050.

._Numbernmf.ﬂutpuﬁs. | 16 — Outputs per module.

16 -~ Output status LED's, provided for each

_ | | output, lighting up when output ON

Indicators i (at internal nglE side) . -

2 ~ Blown fuse LED's, provided for every 8
Gutputs, lighting up with fuse blown.

—_

Fuse Rating 5 A (Glass tube fuse).

Electrical Charac-
teristics

Load voltage |- _
Working voltage | 80 to 130 VAC. .

Transient vultage.-ZOG VAG for 1 cycle. | -
Average ON voltage| 1. 5 V rms (Load current: 2 A rms).
Load current - {- g et 0 e

OMN current 12 A rms per nutput 5.A pér 8 Dutputs}
OFF current 2 mA rms maximum, o
Imrush current. 15 A (10 ms) .
Minimum load |
current lU_mﬁ rms.
-+ Response time OFF to ON:. 10 ms. maximum.

. | | ON to OFF: -10 ms maximum.
* Isolation voltage |1500 VAC for 1 minute.

TERMINAL

NUMBERS
r==--—-m=
i 0
- QUTPUT 1 | (i)}—34 -
- - ' T , .
- 100 VAC OUTPUT 2 ¢ (A} oo
" - » E GDMMDN GUTPUT S' . @ } LR
O | | FUsE . I :
100 | < | of FY3 : OUTPUT 4 ¢« — (A rres
x Sl gl vn OUTPUT 5 | (R)— . s
P I_IIE NEL OUTPUT 6 1 (35— .
¢ 15l )8 | ] sl }! 3 OUTPUT 7 7 (RB—= -
EE*EE*EEE-—{EE 0.047 * OUTPUT 8 , @ : e
) a (0 g R 1 i
RS 5| [EEB 585&4 Ml ‘ i)QUTPUT | NOT USED{ : ®® E
' 100 VAC COMMON | | A8——: SUHIENTE
| W N
' . I I
'Fig; 5.17 ."B1050 100. VAC Output Module - OUTPUT 9+ (B AR
Slmpllfled Schematic for Dne Circuit © OUTRUT 10 | (@D "
| OUTPUT 11 . (B— ~en
OQUTPUT 12 &+ (B3 e
OUTPUT 13 -, @ Ala
OUTPUT 14 | (@) -
QUTPUT 15 4 (Rey— e
OUTPUT 16 | (B3 siad
| i
NOT USED | :. | 3
. . T i . I
" 100 VAC COMMON | @é . - B0-T30VAC
| ) . J I kr.:;

Flg 5 18 B1050 100 VAC Output Mndule Termirial
Numberlng and Output Connectlnns

qm5q__.



(10) B1052 5/12 VDC Qutput Module
Table 5.10 5/12 VDC Output Module Specifications

Items | Specifications

Type JAMSG - B1052.

Number of Qutputs 16 - Outputs per module.

——r

: tput, lighting up when output ON,
Indicators* output, g g up P
peieators 2 - Blown fuse LED's, provided for every 8 outputs,

lighting up with fuse blown.

Fuse Rating 3A (Glass tub-f; fuse) .
Electrical o
Characteristics
* Load voltage -

Working voltage 4.75 to 13.2 VDC,

Transient voltage |18 VDC (Peak}.
Average ON wvoltage] 0.6 V maximum(Load current: 0.3 A).

+ Load current

ON current |5 VDC: 0.1 A rms per .Gutput .
12 VDC: 0.3 A rms per output.
OFF current 0,2 mA rms maximum,
Inrush current 1 A (10 ms).
* Response time "~ | OFF to ON: 1 ms maximum.
ON to OFF: 1 ms maximum,

+ External power External Qutputs ) Gutputs
supply current Source Voltage OFF ON
(per module) h VDC 1 mA max. 110 mA max.

12 VDC ] mA max. 320 mA max.

+ Isolation voltage 1500 VAC for 1 minute,

*Blown fuse LED will not light with fuse blown if all 8 outputs are OFF,

TERMINAL

= - - NUMBERS
O . +5 TO 12VDC A
i COMMON QUTPUT 1} (AR ——— -
Q A OUTPUT2 | (A} s
s I.% 2 COUTPUT 3, @O 1 s
il I . j :
23| [ ¢= ) OUTPUT 4 | (A~ e
'3 sg| LY O oUTPUT OUTPUT 5 | (A)——i e
« OUTPUT G | (A3 AR
Sy —5TO 12vDC ~ OUTPUT 7 1 (B)——+- rr—
FO2e | COMMON OUTPUT 8 @ — (&) ~
‘ L5 TO 12VOC| ! :
COMMON . ;
Fig. 5.19 B10525/12 VDC Output Module mNIoA S CEl @@ R
: 5 ot \ : : : ! |
Simplified Schematic for One Circuit : | 475-132VDC
OUTPUT O ! (R— ate
OUTPUT 10 ' ~ (Bl e
OUTPUT 11 ! (i—— e
OUTPUT 12 | — (BD— it
OUTPUT 13 | (B)— e
QUTPUT 14 ; (B9 e
OUTPUT 15 ! (Bg—— o
OUTPUT 16 @ — @Dt had
+5 70O 12VDC| + !
COMMON ! ;
~—5TD1EVDG{ - @
- COMMON . (Bl 1
- : ! 475-13.2VDC

—————————

Fig. 5.20 B16G52 5/12 VDC Output Module Terminal
Numbering and Output Connections

—— AN —



(11} B1054 200 VAC Output Module
Table 5.11 .200 VAC Dufpﬁt Mmdﬁle specifications
ltems Specifications
- Type JAMSC - .B1054.

Number of Outputs lﬁ'ﬂ'ﬂﬁtputs per ﬁudule

;16 - Output status LED'_, provided for each

IR . * output, lighting up when ﬂutput ON

Indicatqrs - (at ‘internal logic side}. |
' | 2-+ Blawn fuse LED's, provided fnr every- 8

) | | | ..DutputS, lighting up with fusé blown.
Fuse Rating | I A=(G1ass tUbe fuse) | |
Electrical Charac- < o
teristics
. Lnadlvﬂltage'
" Working voltage 160. to 260 VAC.

Transient voltage [400 VAC for 1 cycle. :

Average ON voltage |1.5 V rms (Load current:! 1 A ris).

+ Load current
{1 A rms per ﬂutpﬂt,_B A per -8 outputs,
12 mA rms maxlmum.

15 A (lﬂ ms) .

ON current |
-OFF current
Inrushh current

Minimum load current]{ 10 mA rms. .
* Response time .| OFF to ON: 10 ms maXimum.
"ON to OFF: 10 ms' maXimum.

Isolation voltage

1500 VAC for 1 minute.

— K 200 VAC .
1| = CCOMMON
1001 & | O :
{1 v —
2 =] [3] [ A avg)
Ul IE b . ':": _— . -
Lu-—-f_'} -l—G{‘_"'____-I—_{E:} : '
EU '_u EE{[ r—Z‘-‘ ﬂﬂ'l
Q2 <Xl |28l 385 |« - 0
o _ l ] - *
Fig. 5.21 B1l054 200 VAC Output Module

Simplified Schematic for One Circuit

Fig.

TEAMINAL

* NUMBERS
CUTPUT.{ 5 -
OUTPUT. 2 G@G@ ; N
OUTRUT 4 « ~ (A rr—
OUTPUT 6 ' — (R~ e
OUTPUT 7 . (R -
OUTPUT 8.« ~ (&7~ P
NOT USED | ! ®@J '
. ) ! :
200 VAC COMMON ! L (—: 160-3@3 VAC
| IR ey (o
. b 1
OUTPUT 9 | (B)— e
OUTPUT 10 + 1 ; T
CUTPUT 11 1 (B—— .
OUTPUT 12 | — (B3 Fr—
OUTPUT 13 | (B)——+———m
CUTPOT 14 | @ ; P
OUTPUT 15 " (Bj—— -
OQUTPUT 16 |~ @) : o
] S
NOT USED | .'_ ;
| | _

00 /B 2k 160-260 VAC
200 VAC COMMON | ¢ - ! 2 )
' ' t 2

! : ~
1

5,22 B1054 200 VAC Output Module Terminal
Number:ing and Output Connections



(12) B1056 48 VDC Qutput Module

"Table '5.12 48 VDC Output Module Specifications

Items

Specifications

Type

JAMSC - Bl0b56.

-

Number of Outputs

16 - Outputs per mﬂdule;

TN TR T . Fe T

16 - Output status LED's, provided for each
output, lighting up when output ON.

Indicat
EIcators 2.~ Blown fuse LED's, provided for every 8
putputs,lighting up with fuse blown.
- Fuse Rating 5 A (Glass tube fuse).

Electrical Charac-
teristics
Load voltage
Working voltage
Transient voltage
Average ON voltape

Load current
ON current

38 to 58 VDC.
70 VDC (Peak).
1.5 V (Load current: 2 A).

Z2 A per outputs; 5 A per 8 outputs.

OFF current 1 mA maximum.
Inrush current 7 A (10 ms),
Response time OFF to ON: 1 ms maximum.
ON to OFF: 1 ms maximum.
External Qutputs Outputs
Scurce Voltage OFF ON
48 VDC 20 mA 190 mA
* Isolation voltage 1500 VAC for 1 minute.
" TERMINAL
NUMBERS
OUTPUT 1 | (Af—s e
- - OUTPUT 2 | (}éﬁ : e
= ' | ' \ +48VDC OUTPUT 3 | (A2—— T
O 1 1 ] COMMON - OUTPUT 4 | @— e
0 | K ANE _ OUTPUTS ! (Ad—— s
5| - - LED] X | @ 1, OUTPUT 6 ! (A ~r
g = ZENER : :
g-03 | w1 DIODE Y | OUTPUT 7 | (A o
o e ] QOUTPUT QUTPUT 8 @ _ (AD— S
Iz |40 = 1 48VDC |+ (AB)—:
5 OPTICAL m: COMMON | |~
- _JFUSE COMMON COMMON | ™~ (i 1l
| | : . 38-58VDC
. QUTPUT S (Bo— gty
Fig. 5.23 B1056 48 VDC Output Module OUTPUT 10 |~ () o
Simplified Schematic for One Circuit QUTPUT 11 (3 —— ~
OUTPUT 12 | (F3 e
OUTPUT 13 | (B)—— Al
OUTPUT 14 . (3 o
OUTPUT 15 | (Bgr— S
OUTPUT 168 | — (Dt -
+48vDC | + (BY——:
COMMON | | ™ (go)e: ¢
. —48VDC | ! @y
COMMON | : 2 ; -
: . 33-58VvDC

ormoEm o -

Fig. 5.24 B1056 48 VDC Output Module Terminal
Numbering and Output Connections
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(13) B1058.24 VDC OutpL

‘Table. 5.13

24 VDC Output Module Specifications

Ltams

Specifications

Type

JAMSC - B1058.

Number of Outputs

16 .- Outputs per module. -

Indicators

2 Bloﬂn fuse LED's,

-16 ~  Qutput status LED'S, prﬂvided for each

lighting up when output .ON.

output, |
provided for every 8

Fuse Rating'

outputs 1lghting up with fuse blown.

f5 A (Glass tube fuse)

Electrical Charac-
teristics

+ Load voltage
Working voltage

- Transient voltage |
Average ON voltage

~» TLoad current -
QN current
OFF current

19 to 29 VDC.

35 VDC. (Peak).

'=1,5;V-(Lﬂad cuffeﬁt:_E A);

2 A per outputs; 5 A per 8 outputs.
1 mA maxlmum

" Tarush current 7 A (lﬂ ms) .,
Response time 'OFF to ON: 1 ms maximum.
ON to OFF: 1 ms maximum.
External Outputs | Outputs:
Source Voltage OFF -~ ON
24 VDC 20 mA 190 mA
- Iscolation voltage 1500 VAC for 1 minute.
TERMINAL
NUMBERS
OUTPUT 1 | () —1 s
| OUTPUT2 ;  (ADH
@ OUTPUT 3 | (AD—
s OUTPUT 4 | _ (A
7 - | QUTPUT 5 | (M}—
| L :
Q | E QUTPUT & .@ :
- M . | 1
feo3l. | o= OUTPUT 7 ! |
ETER L £l OUTPUTS ' _ (A
3 T opncar COMMON :%:
T COUPLER “OMMON f ) t
e —24VDC ¢ { (A)—!
comon | | Ogl .
L. o i - i . 19-29VDC
) - QUTPUT 9 | (Bly— '
. Fig. 5.25 31058 24 VDC Output Mndule . DUﬂ%ﬁ1u;<:%$-a
Slmplifled Schematic for One. Circuit OUTPUT 11 1 (B—
OQUTPUT 12 1 — (@3
COUTPUT 13 1 (B ——
OUTPUT 14 ¢+ (B9
OUTPUT 15 | (B——
OUTPUT 16 - (@
+24vDC | 1 (B!
COMMON | . ™ (gg)
. —24VDC | t
COMMON E ' II
- } 1929vnc

Fig. 5.26 B1058 24 VDC Qutput 'Mnduie.Terminal |
Numbering and Output Connections
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(14) B1060 24 VDC Output Module

Table 5.14 24 VDC Output Module Specifications

ltems

Specifications

Type

1 JAMSC-B1060.

Number of Qutputs

64~-Outputs per module.

Indicators

Mol =kl ' T R

Upper {1 to 32) inputs/lower (1 to

32) inputs status LED's selection,
lighting up when outpul ON.
Working Voltage 20,4 to 26.4 VDC.
Load ; T
Voltage Transient Voltage 35 VDC (Peak}.
Average ON Voltage ! 2.1 V max (Load current: 0.1 A),
ON Current 0.1 A per ocutput;
0.4 A per 8 outputs.
Load o P r .
- FF Curren .2 ma i :
Electrical Current o
istics o

Response Time

OFF to ON: 1ms maximum.
ON to OFF: Ims maximum.

External Power

Supply Current
(per Module)

External . Inputs inputs
Source Voltage OrF ON
24 VDC 1 mA max | 60 mA max

Isolation Voitage

1500 VAC far 1 minute,

ZENER
© DIQDE
— a2 Qs v
2 - | comMmon
o I
] i
E*EE Y =0 1 T {JovuTPUuT
€ |30
18
OPTICAL
Lﬁ COUPLER !
_@_ -24 vDC
LED COMMON

Fig., 5.27 B1060 24 VDC Qutput Module
Simplified Schematic for One Circuit

MNote: B1060 is provided with two
‘ronnectors (cennectors 1 and 2}

These connectors have same

COMNECTOR 1/2

TERMINAL
NUMBERS
avoc | G
COMMON @
OUTFUT /33 @ A
OUTPUT 2/34
OUTPUT 3/3% @
AUTPUT 4/ 36 AAA
OUTPUT 5/37 @ e
OUTPUT &/38 aas
QUTPUT 7/29 @ Y
QOUTPUT 8/40 Y
OUTPUT 9/ @ S

QOUTPLT 10742
OUTPUT 11/ 43
OUTEUT 12744
OUTPRUT 13745
SOUTPUT 74/46
QUTPUT 13/47
GUTPUT 16748
OUTPUT 17749
OUTPUT 18)50
QUTPUT 19/51
QUTPUT 20/52
OUTPUT 21/5%
OUTPLUT 22/54
OQUTPUT 23/55
OUTPUT 24/56
QUTPUT 25/57
QUTPUT 26/58
OUTPUT 27/59
OQUTPUT 28/6D

x

LT

1

o

—_
[T}

ko

soleleleleek

1

T

m
—
[

|

EOOOOOG

>

-

[
14
Ln

OUTPUT 29/B1 o1e)
OUTPUT 30/62 | far)
OUTPUT 31/63 517}
OUTPUT 327648 ) [ap
B1E
I{'l-;" + 1l
e voe |~ o, !

COMMON | 20,4 - 26.4 VDC

o

terminal numbers and output con-

nectiaons.

Fig. 5,28 B1060 24 VDC Qutput Module

— A A

Terminal Numbering and
Output Connections



(15} B1062 24 VDC Output Module

| . Table 5,15 24 VDC Qu-t_pl.:llt' Module Spe'cificaficris

ltems

specifications

Type

| TAMSC-B1062.

Number of Outputs

32-Outputs per

module .

Indicators

ON.

32-Qutput status LED's, provided for
each output, lighting up when output

Load
Voltage

‘Working Voltage -

1204 t0 26.4 VDC.

Transient Voltage . 135 VDC (Peak).

Average ON vuitége

2.1 V max (Load current: 0.3 A),

- Electrical
Character-

! Load
Current

M Current

0.3 A per output; -
0.6 A per 4 outputs.

OFF Current - - - -

0.2 mA maximum.® .

Inrush Current - 1 A (10ms).

Istics -

Response Time

_. OFF to ON: Ims maximum.
ON'to OFF: 1Ims maximum.

{per Module)

.-E“:-;ternal Power . | } -Exte'rnal
Supply Current

‘| Source Voltage:

Dutpufs
OFF

| Outputs

ON

. 24 VDG

1 mA max

160 mA max

Isolation Voltage | ~ | 1500 VAC for 1

minute .

FROM CPU
LATCH
CIRCUIT
e
#

L1 oPTICAL
| 7 COUPLER

1 — iy +28 VDC
l T I COMMON

| A~ -28 VOC
< ] & COMMON

Fig. 5.29 - B1062 24 VDC Qutput Module
Simplified Schematic for One Circuit

. TERMINAL
'NUMBERS

QUTPUT
OUTFPUT
OUTPUT
QUTPUT
OUTPUT
OUTPUT
COUTPUT
OUTPUT
OUTPUT
QUTPUT
OUTPUT
OUTPUT
QUTPUT
OUTPUT
OUTPUT
OUTPUT

OUTPUT
aQuTPUTY
OUTPLT
QUTPUT
QUTPUT
CUTPUT
QUTPUT

(-0 RN N NPT N SN

OUTPUT 24

DQUTPUT
QUTPUT

QUTPLT
OUTPUT
OUTPUT
OUTPUT

QUTPUT
OUTPUT

NOT USED {

27
23

5]

3D
31

K

< Jze.4 -726.3 vne

1

20,4 - 26,4 VDC

|
b

Fig. 5.30 B1062 24 VDC Qutput Module
Terminal Numbering and
Output Connections
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(16) B1064 24 VDC Output Module
Table 5.16 24 VDC Output Module Specifications
items specifications
Type JAMSC - B1064.
Number of Outputs 32 - Outputs per module,
o . 32 - Output status LED's provided
Indicators for each output, lighting up when
output ON. | -
Fuse Ratmg . - E—
Working Voltage 19 to 29 VDC, )
Load Transient Voltage 35 VBC (Peak).
Voltage - ) e : +
| Average ON Voltage | 1.5 V (Load current: 0.3 A}. (Negative logic)
| ON Current 0.3 A per output, |
Load T .
OFF Current i 0.2 mA maximum,
Electrical S Inrush Current 1 A maximum for 10 ms.
Character- LI
o , OFF to ON: 1 ms maximum
istics Response T : '
N ponse Lime ON to OFF: 1l ms maximum.
External Power External Outputs Outputs
Supply Current Source Voltage OFF ON
(per Module) 24 VDC 75 mA 240 mA
Isolation Veltage 1500 VAC for 1 minute '
: : TERMINAL
| . ' +24 VDG NUMBERS
LED ” COMMON :‘""'"'_':
1 i
2 |ce L - +24vDC | :
S 153 COMMON | (32) .
b S OUTPUT = (B
o |55 ouTPuT 1 | (A= !
L OPTICAL QUTPUT 2 | (88—
COUPLER 24 VDC QUTPUT 3 @ @ i 1
i COMMON aoTPoY i@ : N
OUTPUT 6 *+ ,— (B} ey
SUTPUT 7 | ()= e
' OUTPUT B - (86)— s
Fig. 5.31 B1064 24 VDC Output Module D G | @"/@ A
oimplified Schematic for One Circuit OUTPUT 11 : (38} f AMAmn
OUTPUT 12 | (B3)— e
QUTPUT 13 | (a3} : e
QUTPUT 14 (B9)— e
OUTPUT 15 | @ ; e
OUTPUT 16 @ : e
OUTPUT 17 @ ; et
OUTPUT 18 ; > (BUy— e
QUTPUT 19 ! () ; Sagumk
OUTPUT 20 , (Brz)— rrey
QUTPUT 21 | {an : ‘A aat
QUTPUT 22 ! B1I— e
- QUTPUT 23 | (A : e
QUTPUT 24 ! Rid—t Yy
OUTPUT 25 ' @ ' Y
CUTPLUT 26 B15 —- Y,
- OUTPUT 27 | @ .- .
QUTPUT 28 (B15— e
QUTPUT 29 . @ . Yy
QUTPUT 30 ! @ : P
QUTPUT 31 () ; .
OUTPUT 32 } 7 Gy e ]
ssues | GO e
;LA .' #}
: & 19 Eleivm
L _.I -

Fig. 5.32 B1064 24 VDC Qutput Module
| Terminal Numbering and
Qutput Connections
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{17) BIUQDE Relay Qutput Mndulc

Table 5,17 Relay Outupt Mr:-du]e Speclflcatmns_

_ Items. o | o _ Spe-r:lfi-:ati-:nns |
~Type - . . 7' JAMSC-B1090B.
Number of Outputs - 1. l_Eu—Du'tputsi)er module, |
Indicators ' | 16-Output status LED's provided for each
. : B output, lighting up when output ON. -
Fuse Rating 1A (Glass tube fuse) for external power
_| ‘supply. .
-' 220 VAC, 0.8 A (Induction lead, PF 0. 4)
Rated Voli:
Ci]i'entﬂ ng'_ . ] 110 VAC, 1.2 A (Induction load, PF 0.4}.
B |24 ¥VDC, ‘A (induction lcnan:l time constant 40 ms),
-OFF Leﬁkaée } _.-'_ZUU VAC, ZmA maximum, -
Current - . "+ 100 VAC, ImA maximum.
Contact | Min Operational ") o (o 4 yas
R at; Voltage, Current j. - T
atings b : _.
Electrical Max Operational - | »54vac /30 VDC. -
Vc-]tage R
Charac- L - e —
teristics 1 Max Closing Current |- 220 VAC, 15 A (PF '[}.?:l..
| Max Interruptlng . 220 VAC, 5 A (PF 0.4). -
- Current - 1: 24, VvDC, 2 A (T1me canstant 4{} ms).
Contact Res15tance 1 100 mi} maximum. - |
SWILthng L1fe R 1DD,DDG'5wiChing min (at rated load).
Resnonse Time ﬂ : 'DFF to ON: 7 ms maximum.
- ERPRERE S . e { ON to OFF: 3 ms maximum,.
External Power = 24 VDC £10% (riple 53 or less).
Supply fDI‘ Coil : 450 mA (at all outputs ON).
Insulation Vﬂltage 1500 VAC for 1 minute.
' TEHMINFRL '
' NUMBERS
o~ i - EXTERNAL - : '
| ZENER DIODE | POWER SUPPLY ' OUTPUT1 | ()
- FOR COIL - OUTPUT2 | (D)
. RETURN QUTPUT3 | &)
FOR EXTERNAL  ouTPUT4| _®
T _ POWER SUPPLY OUTPUT5 @
E - L P I 1 ; L ' GDMMD'N DUTPUTE : ®-m
o {x5| (2ol [£25 . - - ouTPUT7 | (A
=S ES T RET —-L VARISTOR - ouTPuTs | &7
E_ <ol |20 2qZ ' {) CUTPUT :
m QO] [*0U RELAY NOT USED| (&) | LOAD POWER
— - - - SUPPLY
common | _
- Fig. 5.33 B1090B Relay Output Module el e~ |
: . OUTPUT 9 - e
Simplified Schematic for One Circuit OUTPUT 10 ®@ -

OUTPUT 11| 5

OUTPUT 12 (}ég
OUTPUT 13{ (&)
OUTPUT 14| (8
OUTPUT 15| Gy

OUTPUT 18] ~ @Y
EXTERNAL PCJWEFH (B9— 212 E;‘iﬁ bl
SUPPLY FOR COIL | @9 '
. : 1 LOAD POWER
COMMON| _SUPPLY ~

Fig. 5.34 B1090B Relay Output Module
Terminal Numbering and
Output Connections

Y S



(18) B1094 Power Reed Relay Output Module.

Table 5.18 Relay Output Module Specifications

Items Lo Specifications
Type JAMSC - B1094,
Number of Qutputs - & - Outputs per module,
Indicators 1_6-{1‘:'utput stalus LED's provided for each output,
lighting up when output ON,
Fuse Rating 1 A (Glass tube fuse) for external power Eupp;ly'.
Rated Voltage, 240 VAC, 1 A(PF 0.4)

Current 10 VDC, 0.5 A(Time constant 100 ms)

L 0

Min Operational
Voltage, Current

S ES Max Closing Current | 220 VAC, 30 A(PF 0.7)
Ratings |—-- .

l'ﬁ.f,lm;l

Electrical

Max Interrupting | 220 VAC, 30 A{PF 0.4)
Character- L Current 110 VIO, 0.6 A{Time constant 130 ms).
LB Contact Resistance | 100 m{l maximum.
Switching Life 200, 000 Switching maximum {(at rated load).
: OFF te ON: 7 ms maximum.
Response Lime ON to OFF: 3 ms maximum,
External Power 24 VDC 208 (ripple 5% or less),
SUEREDE et el 270 mA (at all outputs ON).
Insulation Voltage 1500 VAC for 1 minute,
) - ] 4) Eéﬁgggbppw | Wil
! FUSE | FOR COIL S SIS
RETURN : )
FOR EXTERNAL ! -+ S
LED [, ﬂ 1A POWER SUPPLY CQUTPUT 1 :: @ ~
= o 1 (A2 } -
o =i | : . . QUTPUT 2 1, o
s-gggae [ O LT oo @20
=al =00 |& . ! e
e iy 5! OUTPUT 3 § |
2 [35| 53] |3B| neeav éf T :;@@ﬁ—@w
- - . . OUTPUT 4 | | |
; WD —Coro rowen
: | | EXTERNAL ' @®_: SUPPLY
Fig. 5.35 B]U‘;}‘ﬁ:} Power Reed Rt.elaj,rr POWER SUPPLY { E 19~2é:5v|:h:
Output Module Simplified Schematic FOR COIL | @@_l '
for One Circuit , <
i ! R
OUTPUT 5 { @')@ } o
| | ﬁr‘n.
OUTPUT 6 {! @. 'i - ]
J l Ty
outeuT 7 {1 B
at & O
ouTpuT 8 |+ ¥ —
; .—l-——( )
[ ) LOAD POWER
| i SUPPLY
NOT USED 4 1 IF
! |
. @

Fig. 5.36 B1094 Power Reed Relay
Output Module Terminal Numbering and
Gutput Cennections



5.2

521

(1)

PRECAUTIONS FOR USING INPUT/OUTPUT MODULES

- -Inpﬁt Module |

Iﬁductive Luad-_

wvhere an inductive load is cunnected;in parallel with the-input madulé as

shown in Figs. 5.37 and 5.38, connect a surge absorber and flywheel diode
in parallel with the inductive load, respectively for the' AC input . module

and. DC input module.. However, when the current flow throuth the inductive

load . connected to: the DC 1nput module 15 below 0.5 A, no flywheel diode is

.required to be cﬂnnected

:E.L ‘.,
v g

~ [INDUCTIVE LOAD

Y BI1G51ER
S ngsg,;

08 e
\Ff &

e ip—

100 VAC (200 VAC)

* The surge abénrbef ¢apacity should be selected cﬁrresﬁnnding'
to the load. It is recommended that. type CR 50500 (made by
Okaya Denki Co.) or equlvalent be used.

Fig. 5.37 AC Input Module
b

» J

| v

o [IHDUGTIUE LOAD
Bir— - .

&6

1]
o

o
=

L

® @
®®

#;f__,z) H10359C
_ TBLOS7)

- 24 VDC: (48 vDC)

+

* The flywheel dicde should be selected corresponding to the

load. 1t is recommended that type F14 series {(made by NEC)
or equlvalent be used.

Fig. 5.38 DC Input Module
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(2) Input Dummy Resistor

Where the external wiring is long or where there is an induction source in
the vicinity, connect a dummy resistor in parallel to the input module, as

shown in Figs. 5.39 and 5.490.

DUMMY RESISTOR
[R]

LONG

r—ﬁ:l.‘.'l—-

L

HA): R: Input dummy resistor

(BLO5S)
- + B10O51B: 5 k{2 (10 W minimum)
—_ -  B1055: 10 k5§ (20 W minimum)

\@e @% ) @® CJ@é

100 VAC (200 VAC)

Fig. 5.39 AC Input Module

DUMMY RESISTOR

{R]}
LDHG[

-

o—

— =

1|

\Fe? &

R: Input dummy resistor
B10590 ' , '
(BIO31} - BIL0O59C: 2 kf} (2 W minimum)
. 24 VDG - + B1lG57: 5 k& (2 W minimum)
L +

Fig. 5.40 DC Input Module



(3) Leakage Current in Inpu't Equipmen't

Some input equipment (c.g. noncontact switches and limit switches with LED) has
leakage current during the OFF state. It this eqmpment is connected to AC input
modules, it may fail to maintain the- voltage for an-OFF c¢ondition which 1s an input
due to leakage current, and 1npu1; 51gna]s may not be cut off.

{_E:n.:ampie) A non- cuntact ‘switch with 5 mA of leakage current is connected to
B13451B.

NON-CONTACT

SWITCH B10351B
50 (wﬁﬂ COMMON

LEAKAGE [] ziiaPPROX 7.5 K02}

.

.'1'!,
.' e
.. r "

f

I

| Car
|('_‘
q
III
m
|Z
_|
I

|u-|
}3
Il:r
|

I

=

e

.'Fig_ .. 5.41 .C-Dn'néct'i.r:m of a Non-contact Switch

If the ]eakage current is 5 mA the input voltage (Vl) of BlﬂSlB hecomes;
Vl_-SmAHZI-Smﬁx?Skﬂ—S?SV |

SIHCE this does not satzsfy an input condition (OFF voltage = 30 V or less),
input signals may not be cut off.- In this case, add a proper dummy remst_ﬂr
to the input terminal of B105iB. | -

B1051B

'80-130VAC |
R . COMMON |
" DUMMY RESISTOR -]
e A i J [] Zi{APPROX 7.5 k1)

INPUT ‘[

Fig. 5.42 -Addition of a Dummy. Resistor

The value of the dummy resistor R should be demded so that an input
voltage Vi of B1051B becomes 30 V or less.

R x Zi o
R I 7Zi + leakage current < 30V
RX7.0KO  spac30v 000 SR<30KQ

R +7.5 kQ)
-~ Thus, the value of R becomes 30 k{l or less. Huwe#er, if the value
is too small, heating value increses, resulting in the need of a resistor with
large wattage. -

Assume that the value of R is 20 k. Then the wattage W of the dummy
resistor becomes;

w . (power snurﬂcéj'?-: (100 V)? - - N
W = = . 20k0 0.5W W =0.5W

-Generally, the wattage W of the dummy resistor is taken to be 2 W to provide
a surplus wattage about three time more than required.



(4) ON/OFF Conditions of DC Input Module

B1052C
+ COMMON .
ol +

o

EXTERNAL 1 L 1PN 3d

19-28 VD0 ' _

Lt INPUT '
VOLTAGE
Vi EQUIPMENT

Fig, 5.43 ON/OFF Conditions of B1i055C

Input conditions of B1059C are;
ON level: 8 VDC or less

OFEF level: 14 VDC or more

However, these values reflect the input voltage Vi in Fig. 5.37 when ex:ernal
voltage is 24 VDC, Accurate input conditions at external voltage Vo are;

ON level: Vo - 16 V or less
OFF level: Vo - 10 V or more

These conditions are summarized as follows:

Table 5.19 Relationship of External Power Supply
Voltage and Input Conditions for Vi

External Power Supply Voltage
19 VDC 24 VDC- 29 VDC
8 VDC or less | 13 VDC or less

(ON Level 3 VDC or less

14 VDC or more | 19 VDC or more

- OFF level 9 VDC or more

If input equipment with leakage current during OFF time is connected to DC

Input modules (B1053, B1057, B1061, B1063), input signals in OFF stat: may be

called up as in ON state due to leakage current, or the input signal state indicator

may turn on.
(Example) When a limit switch with LED is connected to B1059C

B1059C

+ COMMON | gV

i

I

I\, .

LEAKAGE CURRENT = 3maA 1 ¥/| ! Zi
' !

o T A e w— e

g

24VDC "

*33:

. KD
vi iTH |
”

|

Fig. 5.44 Connection of a Limit Switch with LED



{(4)

(5)

ON/OFF Conditions of DC Input Module (Cﬂnf'd}

If a serial resistor of LED is 3,3 kQ and the ieak'age current is 3'mA. then
Vi=33kO X 3mA =9.9V

This does not _satiéfy the 1nput 'i::'c-ﬁdi_t_icrn (OFF level = 14 V or more) . |

Therefore, add a proper dummy resistor to the input terminal of B1059C so that

the input condition is satisfied, o | :

5 ~ B1058C
"+ COMMON _.@_gu
[ oummy
vi-| RESISTOR 7i

R

Fig.. 5.45 Addition of a Dummy. Resistor |

The value of a dummj,?-i:‘eslistur'l?{‘shdulld be chosen such that the input voltage
Vi’ of B1059C becomes .10 Voor less. . _

. R
3.3 kQ+R -

24 V x < 10V R < 2.35k0

Thus, the value of the resistor becomes 2 k{2, |

—ele—

Necessary wattage W is: -

e )2 2 |
W = (gﬂwer sup;ﬁy vnitug.i._?.J _ (ifik}"li _ gbout 300 mW

In general, the wattage of a dummy r’éSistn;' 1s taken to be 1W to provide a surplus
wattage about three times more than required. |
Connection to Input Equipment with Different Voltage:

Usually, power voltage of input eq.uipmént should be matched that of input modules,
However, Table 5.20 shows possibilities of connecting input equipment having
different voltages.

— /73—



T'able 5,20 Possibilities of Connecting Input Eqmpment
Having Different Voltages

Examples of Input Equipment

Cunnectiﬂn Possibilities

1} Open

— T

24VDC T

collector output (V,>Vz)

- B1059C
+COMMON {‘—
O
Vz — i T %_
BVhC i‘% | INPUT L—- —
INPUT
| S

EQUIPMENT

Can be connected. However, the

voltage resistance of the cutput
transistor of the input equipment

should be 40 V or more.

(2) With resistor, LED or diode (V: > V2)

B1059C
- COMMON [~ ==
"CURRENT PATH
|
- 1
—opmiey
-.-: L r |
Vo — T mPUTL
12VDe i |
NPT
_ EQUIPMENT

@ With open collector or diode (Vi< Vz)

Cannot be connected, When the
input equipment is OFF, current
shown by a dotted line in the left
figure may flow and input does not
become OFF. Especially, in case
of LED, reverse voltage may be
applied during the OFF time to the
equipment with LED and the LED
may be broken.

B105838C

Vi

24yDC T J_
Vz

+ COMMON ; B
INFUT —

s

48 I"u"DCI

_ f EQUIPMENT

_Can be connected.

@ With resistor r.:rlr LED {(V1<{Vz)

81059C
)|
_________ -
CUHF{EMT PATH :
Vi L ¥ St | $
24VDC T T |
Vo 1L 1 0 Y————] *
48VDC T T
l 'INPUT
| EQUIPMENT

Cannct be connected., When the
input equipment is OFF, current

shown by a dotted line in the left
figure may flow and the LED of the
mmput equipment comes on dimly.

— 7 A —



(6) Note for Using I/0 Modules B1061 and B1063

-_th:n using 64-input module B1061 or 32-input module B1063, use them within
ambient temperature ranges shown in Fig. 5.46. Fig. 5.46 shows allowable
ambient temperature according to the external power voltage and module input

activity ratio.

. EXTERNAL POWER VOLTAGE
' | 204 TO 240VDC
- 55—= |
50 264VDC . -
AMBIENT |, e HH“HHHH
TEMPERATURE = 45 S
cy ]
40
0 T35 . B0 75 100

 MODULE +'_NFuf-m.‘;T-|#|Tfr RATIO (%)
' Fig. 5.46 Allowable ‘Ambient Temperature

+ Correspondence of input signal status indicating lights -tD'inp_ut'-signals are
shown in Tables 5,21 and 5.22..

Table 5.21 Correspondence of Input Signal Status
Indicating Lights and Input Signals for B.1061

Indicating 5 Syt Siglnail No. - Indicatiﬁ_g Inpgt .'Signal No.
Light | P00 | eaint | Light [ SPRET 3oopeint
| point | p - poin poin
AQ 1 "33 - | BoO 17 | 49
Al 2 1 3 | B 18 50
A2 3 35 | - B2 19 5]
A3 4| %0 | B3 20 |- 52
A4 5 | 31 B4 21 | 53
as | 6 38 |  B5 | 22 | - 54
Ab 7 39 | B¢ | 23 | - 55
AT g 40 | BT | 24 ] 56
A8 9 T a B8 | 25| 57
a9 | 10 | a2 | By | 26 | - ss
AA 11 43 | Ba | 2z [ w9
aB | 12 44 . . BB 28 | 60
Ac | 13 | -4 | BC 29 61
AD . | 14 6 | . BD | 30 62
AE | 15 4777 | EE 31 | 63
AF 6 48 | BF | 32 | 64




Table 5.22 Correspondence of Input Signal Status
Indicating Lights and Input Signals for B1063

Indi- Input Indi- Input
cating Slgnal cating | Signal
Light No. Light | No.
AD 1 BO | 17

Al 2 B1 13

A2 3 B2 | 19
A3 4 Bz | 20

Ad 5 B4 21

A5 6 BS 22

Ab 7 . Bb6 23
A7 8 BT | 24

AB 9 | B8 25

A9 0 | BS 26
AA 11 BA 27
AB 12 BB 28 B
AC 13 BC | 29
AD 14  BD 30

AE 15 BE | 31
AF 16 BF 33
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5.2.2 Qutput Module

(1) Connection to Contacts

Where connecting contacts to an'inductive'lnad of the output module, as
shown in Figs. 5.47 and 5.48, always connect a surge absorber or a flywheel
diode in parallel to the inductive load. '

Where connecting contacts in parallel to the .output module, no surge

‘absorber nor flywheel diode need be connected.

® 6. ©E

INDUCTIVE LOAD

1 Z

YTy

e NN |
P

29

B 150

e

{B1054)

. —

100 VAL (200 VAC)

=

* The surge absorber capacity should be selected corresponding
to the load. It is recommended that type CR 50500 {(made by

Okaya Demki Co.) or equivalent be used.

Fig. 5.47 -AC Output Module

INDUCTIVE LCAD
>
D .
. L = fa e ol
@ ey
@ P o' SN |
G ™
e
&
9
@)
/;@)j B1058 (B1056)
_ 24 VOC (48 vDC)

—_—

-+

% The flywheel diode should be selected corresponding to the
load., It is recommended that type Fl4 series (made by NEC)

or equivalent be used.

Fig.

(2) Minimum Load Current

5.48

DC Cutput Module

ﬂs'the output switch of the AC output module, a triac is used. Since a
triac cannot operate stably if the load is less than the specified minimum
load current, make sure to use the load which is secure current levels

above the minimum load current.

if the minimum load current cannot be

kept, connect a dummy resistor in paralleél to the load so that the total

load current is above the minimum load current.



(3)

(4)

(5)

(6)

Maximum Load Current
Although an output point can accommodate a 2 A load, the total lcocad for 8
output points must be up to 5 A, This should be taken into consideration

for distributing loads.

Output Fuse

The output fuse is used for preventing the trouble caused by shortcircuit
of the load, but not for protecting the output element of the module.

Qutput Status LED Indicator for 100 VAC Output Module

The output status LED indicator for the AC output module lights up by power
supply for the internal legic circuit.

Leakage Current from the Output Module

AC output module and relay contact ocutput module contain a surge supressing
circuit. Therefore, leakage current flows during CFF.

Tahle 5.23 Leakage Current in Output Modules

O%.l;i:t;iidilgf Qutput Igg;?ggc;ﬂ;iuring Maximum Leakage Current
B1050 e Approx 68 k) Approx 2 mA at 130 VAC
B 1054 Approx 145 k{2 Ap?rc:x 2 mA at 260 VAC
B1090B Approx 145 kQ Appr;}{q; mA at 260 VAC

When a light-load relay is connected to these output modules, the relay
does not turn off due to the current, |

(Example) When load impedance is 6 k2 and the load responds incorrectly due
to 2 mA of leakage current.

) B1050 )
100 vAC
1 COMMON  —
| : 104 (2 { - 'i
TR o
0.047 | LEAKAGE CURRENT |
#FI \_____'_______EEIF'L___}
O +—{ ] '
QuUT
PUT LOAD
1

| S |
DUMMY RESISTOR R

Fig. 5.49 Connection of Light Load



(6)

(7)

Leakage Current frc-n_'_:_f_hc—;_ Qutput Module (Cont'd)

If 1 mA or less of. Current flow in the load does not cause any malfunctlc}n,
then the value of dummy l“ESIEtDI‘ R becomes:

| R
2mAX B ey <1 mA

<6 KO
Thus, make the value of R 5 k(.
Necessary wattage W is;

{power source j)r:rlrage)? (100 v)?

W= R i T 75 kO

=2 W

Generally, the wattage of the dummy resistor is taken to be 5 W to provide
surplus wattage about 3 times more-than required.

Connection to a Load with Different Voltage

In principle, power voltage.of a load shoud be matched to that of an output

module.. Table 5.24 shﬂws-:- connection examples w1th lﬂads having ditferent
va]tages

Table 5,24 Examples of Connections with Loads
Havmg Different Vﬂltages

Examples of Loads -~ -CDI‘LI’IEEtl{‘Jn Pbssib'ilitiélgr

D High power voltage of load (V1 < V2} | Cannot be connected. When_ Bl'058'
- ' | is OFF, current shown by a dotted

BtOS8 | :’ . | line in the left figure flows and the
. _ I 1 S D | load does not go OFF completely.
~—  — — - | . . :
®% 1L |curRent W ¥ [] e E?H’EDC 35 V or more may be applied tran-
o !'__LPET_H____T‘EtHEE_;.-’I .._LCLD' | siently to the output transistor.
—t: ) [ouTPUT [
4
, " COMMON
@ Low power voltage of load (Vi>Vz) | Cannot be connected. When B1058
o . R 1s OFF; current shown by the dotted
51058 - e

- . . a line flows and the output signal state
ISl —— - i indicator of B1058 comes on dimly.
TE A

However, when a reverse-current

- ———Jf* - — - ' protection diode is added as shown
TPUT — SEEE A Ay - .
 OUTPUT 1 peveRse.cURRENT in the left figure, connection can
i _ | PROTECTION DIDDE |- _ L -
[—cnmmc-m' be made:.

— 7O -



{8) Connection af Solenoid with Dicde

Solenoids with diodes have the advantage being driven by half-wave rectification
and less starting current. When sclenoids with diodes are ueed as load of AC
output module, be carefull of the following points.

(1) When output is OFF, overvoltage is applied to load:

When output of AC output module is OFF, current @ , shown by a dotted line,
flows at half-cycle of the power supply to be a forward-biased diode for rectifica-
tion, and is charged on capacitors. See Fig, 5,50,

With next half-wave, after polarity is reversed, diode for rectification is
reversebiased and current & is blocked; discharge current ® , shown by a
dotted line, flows from the capacitor, At this time, supply voltage and voltage
charged on the capacitor are superimposed, and applied to the rectification solenoid
with diode. The peak value of this vﬂltage is approximately 2 J2 E (E: supply
-voltage). Rectification diede should require a withstand reverse voltage of
2 /2 E or more.

Connect a resistance of approximate muitiples of 10 k{} to several hundred kQ
on solenoid ends so that voltage applied to the solenoid is reduced. See Fig. 5.51.

(2) When output is ON, solenoid may not turn on:

AC output medule does not allow that output is ON even if receiving the ON signal
before voltage of output ends are limited to approximately 50 V or less (for B1054) .
This is for reducing the inrush current when cutput is turned ON,

Where the solenoid-with diode is connected, solenoid may not turn ON because
voltage ol output ends is not reduced to operation level by effect of voltage charg-
ed in the capacitor. Connect a resistance of approximate multiples of 10 k{lto

several hundred kil on solenoid ends so that voltage applied to solenocid is reduced.
See Fig. 5,51, |

POWER
SUPPLY
E_‘lﬂﬁl'] EEIEIEEI_} 100 VAC SOLENOID
- [zuﬂ. VAC} ] RECT'I'FICATIGH_
JCUMMDN Py DIODE
'h,.r" I et - . b,
i SR O A
@) j FLYWHEEL

EDUIM'ALEHT_[I
RESISTANCE

| BIODE x

d
T ham - —

AT OFF
OUTPUT e
Fig. 5.50 Connection of Sclenoid with Dicde
~B1030 (B1054} FOWER SUPPLY SOLENOIDE
100 vAC {200 VAC) l ) )
COMMON
} S M

) DUMMY
' ' RESISTOR

OUTPUT

Fig. 5.5l Connection of Dummy Resistor

— A0 —



(9) Note for Using 1/Q Modules B1060 and B1062 -
. When usin_g'ﬁﬂl'—ciutpu.t module B1063 and 32—butp_ut module B1062, use them within
amblent temperature ranges shown.in -Fig. 5.52. Fig. 5.52 shows allowable
ambient temperature according to the external power voltage and module output

activity ratio.

EXTERNAL POWER VOLTAGE .
204 TO 240VDC -
55— .
ol 2B4VDC - | |
AMBIENT . * - \
TEMPERATURE 45— _ L
(c) - - IR AN
A0 .
T
e 25 50 75 100

MCODULE OUTPUT ACTIVITY RATIO [-‘_lf:} .

~ Fig. 5.52 Allﬁ'ﬁrable Ambient Temperﬁtu’re-

» Correspondence of output signal status indicating lights to output Signa_ls e
- shown in Table 5.25 and 5.26. | - |

Table 5.25 Correspondence of Output Signal Status
Indicating Lights and Output Signals for B1060

Indicating . Output Sign_al No, Indi-_::ating Output Sig_r}a] No.
B '32Pipe%‘n.t'. | L3§%~wegint' g gjzpipezti‘ﬁt' I;;u Ec;rit
poi P po p
AQ. 1 033 0 |- BO 17 - | 49
Al 2 34 - -+~ BL | 18 .50
A2 3 35 B2 -} 19 51
A3 4 36 | B3 .. | 20 52
A4 5 37 B4 21 53
AS K 38 | BS5 22 | - 54
Kb 7 39 ~ B6. | 23 | 55
AT 8 40 - | - BT 24~ | 56
A8 9 41 B8 [ 25 | . 57
A9 10 22 | B9 | 26 | 58
AA 11 43 | BA 27 59
AB 12 44 | BB 28 60
- AC |13 45 | “BC 29 61
~ AD 14 4% .|  BD 30 2
AE |15 47 | EE 31 T 63
AF 16 48 .~ BF 32 | 64
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Table 5,26 Correspondence of Qutput Signal Status
Indicating Lights and Qutput Signals for B1062

 Indi-

| Output | Indi- | Gutput
cating | Signal cating | Signal
Light No. Light Nao.
AQ 1 B0 17
Al 2 B1 18
A2 3 B2 19
A3 4 B2 20
Ad B B4 21
A5 6 BS 22
Ab 7 B6 23
AT 8 B7 | 24
a8 | 9 B3 25
A9 10 B9 26
- AA 11 BA 217
 AB 12 BB 28
AC 13 BC 29
" AD 14 BD 30
AE 15 BE | 31
AF 16 BF | 32

(l[}} Connection of I1/O Module B109%4

Where power reed relay contact output module B1094 is connected to load
of DC power supply, connect as shown in Fig. 5.53 observing polarity of
contact output. If the B1094 is used with reversed polarity, the electrical
life may be shortened. |

i =

E @+ @: i .ll o

@ —

| @ : 4}

e

| ¥

e e —

[ Al t

' . LOAD POWER SUPPLY

: © " It

i G— | 19 TGIEE.E‘;.;’DC

- |

@ -

: @* I I £

DT o —

I D i .

AiC S —

- @t ™

; BT F— |

E ® | LOAD POWER SUPPLY
NOT USED! | ;

&) |

| |

Fig. 5.53 Connection between B1094 and DC Load



5_.2.3 'Cunh_ectinn between ﬂﬁhut'andﬂuiput Modules

Where two or more R84 controllers are used in a system, and signals are ex-—
changed between R84H controllers via input and oéufput modules, connections should
he as shown in Figs. 5.54 and 5.55. In this case, make sure to use modules of
the same voltage rating, and connect a dummy résistor to the output module, to
make stable operation. S | | |

(1] S 2 '
- © "BLOSO BLOSLE - BHOS® - E}gglg
| g@-'T- .g@ | 'g@ '“_“fg@
R AR - : @3:: I
_@2‘@ | {;mrl-r 4@@2" i L
TY LY
gloso | . | | swms
® — (R }——Ap | @ |
P DUMMY . - ol
R RESISTOR . - ' e |
f@ 3kl (10WMIN.) IR .
| P® B o1
@ . pummy L1 5%
1% RESISTOR [, g
/_'/ | . GkOL(10W MIN.)
. 100 VAC - | 100 VAC : -—T
Fig. 5.54 Connection Between
AC Input and Output Modules
(1) (2) .
B1058 piasoc. | . B1N58 B1059C
£ 1. - | {A 1
E | .
@@.: RN | @@ | :@@_;
B L — 2@ | - O
@ 1w
@33 12 @rz-u:»ﬂ1 | e
B1058 I - |~ miossc
&0 & R 7
@@ DUMMY | @@
L RESISTOR | - | Cm
D Tnew M. L
H % | - _ 2%,
Cam B 3 | DUMMY ®
/g - . - RESISTOR|; /:y
N 2k (2WMIN, B
24 VDG  —— ! 24 vpC
+ - — i+ ' | —~

Fig. 5.55 Connection Between .-
DC Input and Output Modules
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5. 2. 4 External Power Supply

Ceneral DC stabilized power supply should be used for DC 1/0 modules as an ex~
ternal power supply. Add a noise filter on the AC input side of the DC stabilized
power supply for special modules such as a register module, analog module, or
counter module. Do not run the primary and the secondary side of the noise filter
and the DC output side in the same wire duct.

INSULATING
TRAMSFORMER

3T aoun

T POWER SUPPLY FOR

1* o | 170 MOOULES, 100 VAC

| NOISE REGULATED ™| eEXTEANAL POWER SUPPLY'
r FILTER Sefiings | FOR DC 170 MODULES
£ REQUIRED FOR

SPECIAL MODULES

Fig. 5.5¢ External Power Sﬁppl}r for DC I/0 Modules

If it is necessary to use a simple DU power supply such as full wave recti-

fication, minimize the ripple by adding a smoothing capacitor. The following
should be observed:

* Instantanecus output voltage with ripple should always be within the range ::-f
the operation voltage of the DC I/O modules.

+ Qutput vcﬂtage,' including that of the power ON time and power OFF time, should
never exceed the transient voltage of the DC I/0 modules,

+ Prevent the introduction of surge voltage by adding a noise filter on the input
side of a rectifying device.

5.2.5 Numbers of IO Module Mounting

R 84H system can mount up to 20 IfCJ modules in racks 1 dnd Z and up to 21 I!"D
modules in racks 3 and 4.

However, the numbers are limited for 1/0 modules which expend much internal
power due to the limited capacity of internal power supply (power supply provided
trom power supply module P8051 or P8052).

Calculate the total current consumption in accordance with Fig. 5.57, and set
the current consumption within capacity of power supply unit. For 16-point and

32-point discrete input modules the calculation is not required.



5.2.5 Numbers of 170 Module. Mountihg (Cont'd)

| Power Supply Unit
~ JRMSP-PR05S1 -

CPL Unit
DDSG_H'HEf-’lH

5V (LOGIC): 55A

T 5V.(LOGIG): 25A

SV (QPTO). " 38A

Power Supply Unit
JRMSP-PE052 .

CPU Unit
DDSCR-A84HM

5V (LOGIC): 2A
5V LOPTOY:  3A

E_U{_LDGIGJ: 3.0A

1G-point discrete
output module

|. BV (OPTO): DO7A

32-point discrete

. outpu! module.

5V (OPTO): 0.15A

§4-point discrete . -

output module

S5V (LOGIC): DISA

5V (OPTO): 031A

54-point discrete
input module

SV (LOGIC): 0.15A -

PID module |
JAMSC-B1 UED

. = — =

5V (LOGIC): Q1A

- Counter Module

JAMSC-B1Q210
JAMSC-B1032C

SV {LOGICY, D.14A

Positioning module
JAMSC-81083C

5"_&.!" (LOGIC): 02A -

MEMOLINK
master module

JAMSC-B1084

SV (LOGIC): 09A

MEMOLINK
slave module
JAMSC-B1085

SV (LOGIC). 0.5A

Fig. 5.57 Current Consumption .'n_f

1/0 Modules
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SECTION VI
APPLICATIONS

6.1 NOTES ON APPLICATIONS

Memocon-5C R84H should be used to meet your system specifications paying atten-
tion to the following points. |

6.1.1 Backup Circuit

Since R84H is more reliable than relays, and also their eventual faults can be
repalred quickly, it requires no backup circuit in ordinary systems. However,
when it does require a backup circult because of the special nature of the
system, the selection of a proper backup method is an important consideration.
An external manual circuit and standby R84H are sound methods.

6.1.2 Interiock

The R84H main frame is provided with a self-diagnosis function of stopping op-
eration and turning output OFF when the stored ladder circuits (program) are
destroyed, or when main frame cards develop faults. However, some faults and
misoperations are not detected, and may destroy machines and devices. Where
there is a possibility of such destruction, start and stop the system under ve-
dundant control such as external interlock and electric-mechanical redundant
control.

6.1.3 Control Panel Layout

Lay out the control panel locations in consideration of the electrical environm-
ent conditions. For details, refer to Para. 6.3 "CONSTRUCTION, INSTALLATION AND

WIRING QF CONTROL PANEL." |

6.1.4 Network Processing

The network processing method of R84H has been explained in this manual.
However, for reading the ON and OFF states of all input signals into the main
frame of R84H correctly, the ON and OFF states of input signals must continue
longer than the total delay time in the input module and one scan time.

- Therefore, when dealing with signals of short duration, special devices such
as external memory circuits must be used, and for limit switch signals, the
dog length must be sufficiently long. Refer to Fig. 6.1.

Qutput signals are also delayed up to the total of one scan time and the

delay time within the output module. Therefore, for applications requiring a
high degree of accuracy, some external devices are required. Refer to Fig. 6.2.



6.1.4 Network Processing (Cont'd)

1 SCAN . o - 1 SCAN
NPT SIGRAL OF ' eUTPUT COIL STATUS J | ' | |
"~ $NPUT MODULE_|_ . = ' - - . |
(EXTERNAL SIGNAL) - y"MODULE DELAY _ - AT PROGESSOR | QUTPUT TO OUTPUT
. - . MQDULE - SECTION MODLUILE AT SCAN START
OUTPUT | DELAY ,rffr MH“Hhﬁ - |
SIGNAL Of | DEL&IDBEHI’: lﬁfliTAEh{ (INPUT SIGNAL OF -
INPUT MODULE™ ™ Ty /! | L-QTEELQEAN OUTPUT MODULE ~§ L__‘,,f|~.a-..-::u:.um_e DELAY,#MDDULE
STATUS AT _ | - - " OUTPUT SIGNAL OF |
PROCESSOR o 5 - OUTPUT MODLULE
SECTION ] - CHANGING AT SCAN START {EXTERNAL SIGNAL} -
Fig. 6.1 Input Signal Delay Fig. 6.2 Output Signal Delay -

6.2 CAL'c'u'LATlou OF MEM@HYT(:APA'CM'

To find the requ1red number of memories is a difficult task’ in composing any
system. Exact numbers.can only be determined -from the intended ladder cir-.
cuits, but here, the memory eapaelty of R8B4H may be roughly found as follows.

ﬁltheugh more memories are required when the number of input and output slgnels
increases, "and when the sequence becomes more complex. (more eemplex control),

40 % Number ef_ﬂutput.Ceils
is taken as a feugh guideline-regefding the number of memeries-(werds).

Additional sequences may become required dufing'triel and adjustment
operations, and for this reason, some reserve memories should be prepared frem
the beginning.

6.3 CONSTRUCTION, IHSTAL'LATION' AND WIRING

The R84H systems are dellvered with the CPU module, the power supply module,
the input and output medulee, the plate cover, the mounting base, the cable,

etc. separated from each other.

These components must be ‘installed in a control panel heu51ng, the con-
etruetlen 1eyeut and wiring’ of which shall conform to.the following standards:

Where more strict.conditions for the'wiring, etc. are specified by separate
eneelfleetlens, etc., there should be given priority. TFor further details not

sepcified below, applicable statutes or regulatiene apply.

631 Cunstreetien of Control Panel
.Fer the eenfreilpanel;-the felieeing construction is recommended,
:Eneiesed steel heUEing, self-standing (or well-meunting).
. 'DUStprﬂqf’1D: semi-dUStpeeef_

Ceeling Where the: pane1—1nterier temperature (R84H amhient temperature)
rises above 55°C,ceiling fan or other cooling devices must be used.
A cooling fan sheuld in prlnelple be used to discharge air from the panel

interior.



The respective modules have the heating value given in Table 6.1,
the heating value for input and output modules applies when all the 16
points are simul taneously ON.

Table 6.1 Heating Value of Modules

Module{Typc) Heating Value W

CPU Module [atn S R b (R(aiﬁf;i% T
Basic Power Supply (PB051) o 60
Expanding Power Supply (P8052) 25
1/0 Buffer Module {B1011) 1
100 VAC Input Module ~ (B1051B) 5
200 VAC Input Module . {(B1053) 5

- 5/12 VDC Input Module (B1053) . 5
48 VDC Input Module (B105%7) 7

24 VDC Input Medule {E-lEIE'}C} _ 4
24 VDC Input Module (B1061,B1063) g
24 VDC Input Module - (B1065) 5
100 VAC Output Module (B1050} 10
200 VAC Cutput Module _ (B105d4} 10
5/12 VDC OQutput Module (C1l052) . 7
48 VDC Output Madule  (B1056) 10 o
24 VDC QOutput Module (B1058) | 10
24 VDC Output Module - (C1060) | g
24 VDC Output Moedule (C 1062} 13
24 VDC Output Module (B1064) 10
Relay OQutput Module mm_{ﬁlﬂ?ﬂﬂ) 10
Power Reed Relay Output. Mndxhé -_._-____{B lﬂgéjmw I 5
Register Input Module {B1071} o
Register Qutput Mndu]e o -{E;IDTU] - _6
_Analog Inpﬁtfﬂfﬂ} Medule (B1073,B1075) 4
Analog Qutput{D/A) Module (B1072,B1074) 4
Reversible Counter Mndu_lgwmum'" (B1OB1IC) 10
Preset Counter Module (B1082C) 10
Positioning Module (B1083C) B
.PID Module - (B1080D) Z
Power Supply Module [BlUH'ﬂ_}_—”r”W 12

Note: |

1. The heat generation frnm the mounting base is negligible.

2. The heating value of input and output modules when the:l.r are
OFF (2]l points} is below 2 W. -

Dimension

Determine the size, etc. of the control panel by referring to the dimension
of the each unit mudules (Appendix B) and the R84H panel mounting dimension
{Appendix C).

* Layout of mounting base

Install these in the relative positions as shown in Appendix C, taking the
cooling and other conditions into consideration.



6.3.2 Module Installation and Wiring in -Cuntro! Panel

Install the modules of R84H,as ‘shown _in Appendix C, and determine. the layout of
the R84H in the control panel by taking the size of the panel and the layout of
other devices into consideration together: with the following items.

(1) Weightf(Tab1E”ﬁ.2}
Table 6.2 Weight of Modules

~ Module (Type) . : a ' Apprnx Welght kg
CPU Module With-::mu‘;ﬁ MEMD_E‘IL.J.S .. (RB4H)} 1.6 |
| With MEMOBUS °~ (R84H-M) 2.5
Basic Power Supply | R '(PB__U_"E-I) - 2.8
Expanding Power Supply e T (PBO52) 1.1
1/0 Buffer Module | . (BLOLL) 07
16 point Discrete Input Mﬂdule > | T 0.8
{BlDElB B 1053, E.lli}55 BI{JE? ElﬂE‘S‘C} . . -
8-point D1screte Clutput Mndu]e {Blﬂ‘}f}} 1 - L1
16-point Discrete Qutput Mndu]e i - 1 1.'
(B1050,B1052,B1054 B]DS-‘fJ BIDBS ,B1090) T
32-point Discrete 1/0 Module N

(B1063, Bmss B1062,51064)

64-point Discrete 1/0 Module (81061, B1060) 0.8
Register 1/0 Module  © - (B1071,B1070) 0.8
Analog 1/0 Module (B1072B,B1073,B107¢,B1075) 1.0 .
"Reversible Counter Module - (B1081C} 0.8
Preset Counter Module | - - {B108iC) 0.9
Positioning Module | _ (B1083C) 1.8
PID Module © . (B108D) 1.0

- Power Supply Module | - (B1089) 1.0
Mounting Base _ (B1026,B1027,B1028) 2.5
1O cable R O o

(2) Electrical Noise

Avoid installing R84H together with elements or wires carrylng high-
_vﬂltage and large current power* in the same panel.

* When installing RB&H_together with the lﬂw—vultagE'main circuit' in
the same panel, install the elements and wires related to the low-
voltage main circuit as far apart from the R84H and its wiring as

| pﬂESiblE

Dn not-bind the R84H wiring together with general cuntrﬂl circuit
wiring. - -

Install the mounting base to a solid steel panel (frame) - Never
install ‘these uﬂ'a'iﬂsulatnr When the panel (frame) is painted- remove

- the paint from the area around the mounting holes before installing the
‘base, in order to secure gnﬂd grounding, and to prevent noise.”
*Abﬂve'ﬁﬂﬂ VAC, 750 HDC_nr 800 A,
t Below 600 VAC or 750 VDC, with a current above 20 ﬁ.:
* Below 600 VAC or 750 VDC, with a current below 20 A.
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(3) Power Supply Circuit

When the power supply is in an unfavorable condition, connect a line
filter (noise filter) or an insulating transformer to the power supply
line of a power supply module, input module and output module.

The voltage and capacity of the power supply depend on the types of
input and output modules and the connected loads., Determine these fac-
tors by referring to the I/0 specifications in SECTION V.

R84H starts deciphering processes immediately when the power supply is
turned ON. 1In some systems, the power module of R84H may have to be
energized only after connecting the input and output power supply and
determining the input and output states.

NOTE

The expanding power supply module should be turmed on at pre-
vious time or same time compared with that of the basic power
supply module. If reverse procedure is used, CPU module

functions for error detection and RUN indicator lamp goes off.

(4) Wiring in Panel

The wiring related to R84H in the panel is in types shown in Table 6.3.
Use the wires of the listed sizes, -

Table 6.3 Types of Wiring in Panel

Type of Wiring ”1§;m§;ze Description

To be connected to the pﬁwer supply

Power Supply 1.25 terminal '"100 VAC" of power supply
module, via circuit breaker, etc.

To be connected to input and ocutput
signal lines and input and output
module terminals (two 1.25 mmZ wires
can be connected to one terminal).

— —_— ————

1/0 Signal 0.3-1.25

Connection between the GND terminal

Gruunding | 1.25 of the power supply module and the
control panel housing {ground).

Note: For 32-point discrete module and register
module, the wire size should be 0.3 mm? or less.

6.3.3 Grounding Wire

* The GND terminal of the power supply module should be connected to the con-
trol panel housing,as shown in Fig. 6.3 at E, and connecting point E should
be connected to a ground pole.

* The gruunding wire between point E and the ground pole should be larger than
8 mm* in the cross-sectional area, and should be as short as possible,

* The grounding resistance should be 100 f or less. (Ordinary building frames
may be used. However, do not use a ground wire or ground pole in common
with power lines, motors, etc.)



6.3.3 Grounding Wire (Cont'd)

NOTE

thn mctal ducts metal tubes or wiring racks are tised, gfcund
them in accordance with the accepted technical standards.

POWER SUPPLY

V. MODULE 7
2 7
? CGND e _ |
7 @| -4 CONTROL PANEL |
PO T I I IS ISV
1
1.25me* WIRE
| GROUNDING WIRE

= (GAOUND POLE]

Fig, 6;3._Grcunding Wire

6.3.4 External Wiring

(1)

(2)

Cables for Input and Output Signal Lines

Cables to be used as external input and output signal lines should be se-
lected in full consideration of the environmental conditions, mechanical
strength, electrical noise, wiring length, operational voltage, etec.
Isolate the input and output signal lines from each other and select
cables on the basis of the guidelines given in Table.b.4.

Installcticn_cf Input and COutput S5ignal Line Cables

Since the input and output signal lines are low-voltage control circuit
lines, separate these lines from ordinary control circuit lines and the
main circuit lines as far .as possible. Keep the space of minimum

10 centimeters between the lines. If they cannot separated, use the

totally shielded cables and palce the iron plate between the lines to

separate them completely.

Table 6.4 1/0 Signal Line Cable Installation

'ir:firing Description
Distance
. "+ DC input/output signal lines and AC input/output lines
30 m max. - may be containéd in the respective AC/DC ducts.
+ DC input signal lines, DU output signal lines, AC input
o ~signal lines and AC cutput signal lines should be con-
Eﬁ.- 300 m 'talncd in their rcsPEctlue ducts, scparatcly.

-.thrc induced vcltagc is high, connect a dummy
resistor as described in 5.2 PRECAUTIONS FOR USING
INPUT!DUTPUT MODULES, or use the totally shielded
_cablcs. S .

+ Do not use cables over 300 m, in view of the rush
current to the output module.

300 m min. + Where the wiring distance is over 300 m, use a relay,

and limit the wiring length bctwccn the relay and
the conttrol panel within 300 m.

_;qu.__



6.4 SPARE PARTS

Generally, it is recommended that the following spare parts should be stocked.

« CPU module: one unit
- Power supply module: one unit
- Input and output modules: At least one unit each of all the used models.

Where many modules are used, 3% of the used
number of modules are recommended as a spare

parts quantity.



APPENDIX A
R84H COMPONENTS LIST

-Memﬂcqﬁ-SC R84H Com ponents

- Component | | Type | Function or Applic_atiuﬁ | | Remarks
. | DDSCR-R84H 8 K memory size of progessor. - _ —
CPU Module | - - — —
| - | DDSCR-R84H-M -] 8 K memory size of prucessﬂr S | with MEMDBUS mtedaca
Basic Power Supply ' JRMSP-P805 1 DG pawer supply for CF‘LJ and 1/0 sections | o
‘Modute . - | ' 1,2. - o -
'Expanding Power | i DC power supply for 170 buffer and IIO B
Supply Module i R sectmns 3, 4. . |
/O Butfer Moduis - | JaMsC-B1011 For 4o} l:-uffer ana /O sections 3, 4. _ —
L . ) ' For CPU, basu: puwer supply an:::l 170 | B
_Mﬂuntmg.Base LI | JEMSI-B10G26 sectmn n | =N
Mounting. Base 2 | JBMSI-B1027 '_1 For 1:‘{] sechﬂns 2, 4, - R L —
| _Fr:::r expanding power supply, e buffer : _
Muuntlng Base 3 dFiMSI 81028 and 170 sectu:}n 3 |
JZMSZ-w1022 Connects m:::untlng base with 40cm cable. S
/O Cables ' - - -
| JZMSZ-W1021 | Dnnnects rnc:untnng base with 150:::rn cable. - - : —
JAMSC-B1050 | 100 VAG output. o
JAMSC B1051B 100 VAC Input,
JAMSC-B1052 5/12VDC input | |
- , | — | = 16 Circuits per module.
1 JAMSC-B1054 | 200 VAC Dutput |+ With signal status
indicating light. .
JAMSC-B1055 EDD VAC input. Y,
__| » Blown fuse indicating .
JAMSC-B10566 48 VDG output. lamp provided for out-
— put modules (except
JAMSC-B1057 48 VDC input. - - for B1090B, B1094.
= 1 fuse per
| JAMSC-B1088 24 VDC output. - ( g oo B )
JAMSC-B10582C 24 VDC input.
JAMSC-B10908 | Relay output.
JAMSC-B1094 ' Power reed relay cﬂntact Dutput
170 Mcodules " . . ' : —
S JAMSC-B1060 . 24 VDC nutput - _ « 54 Circuits per module.
JAMSC-B1061 24 VDG input. | * With no tuse.
JAMSC-81062 24 VDG output.
JAMSC-B1063 |24 VDD input - - {32 Circuits per module.

JAMSC-B1084 | 24 VDC output. . _With no fuse.

JAMSC- 51065' - | 24 vDC input..

JAMSC- 810?0 Register ii'::u.ifput.

_ - . 8 Circuits per module.
JAMSG—EHD?_’] Register input.

JAMSC-B10728-1 | Analog output {Dfm Oto+10V.
JAMSC-B10728-2 | Analog output (D/A), 0 to +5V.

| JAMSC-B10728-3 | Analog output (D/A), =6 lo +5V.
JAMSGC-B1072B-4 ‘Analog output (D/A), :-10 o +10V.

2 Circuits per module.
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- Memocon-SC R84H Components (Cont'd)

Component Type Function or Application Remarks
| JAMSC-B1073-1 Aﬂalng mput {AHD} 0 ED —HEH.!r | R
' : e = & Circuits per module.
JAMSC-B1073-2 | Analog input {AID} +1 tD —I— SV
| JAMSC-B1081C | Reversible counter.
1/Q Modules ;
(Cont'd) JAMSC-B1082C Preset counter,

| JAMSC-B1083C

Positioning cantrol.

JAMSC-B1080

FID control.

~1 1 Circuit per module.

JAMSC-P1088

DC power supply for PID module

4 PID modules max.

1

DISCT-P180 Storing programs, -checking, monitoring. -
D - f
m q " . " .
g DISCT-P180-011 | STONNG programs, checking, moniioning. | pripter required
@ Programming R I~ L
E Panel DISCT-P100 | Staring programs, checklng mcrnltﬂrlng, ! Tape recorder
s | | | leading dumping. reqmred
b - e EEIe s .
< _ i Storing programs, chceklng. mn::rmtnrlﬂg, F’mgrammmg tape '
‘g | DISCT-P190 joading, dumping. _ | required.,
a ) | with on MEMOBUS function,” Converting RS422 to
EIA Adapter DISCT-Ja70 communicates CPU to P180 or computer. | RS232C.
Programmer | T484-5001 Staring, checking, monitoring. s
P190 ity | 7484-5002 Printing out ladder list. —
Program
Tapes Tape Loader | T190-S001 Loading, dumping, verifying programs., —
Blank Tape | T190-000 'Dumping Programs. —

;Interface' Cables

JZMSZ-W470-001

Connects P190 to J470 with 2.5-meter
cable.

JZMSZ-W181

Connects P180-011 or P190 to printer

with 2.5-meter cable.

JZMSZ-W124-001

Connects R84H-M to modem J478 with
Z2.5-meter cable. _

JZMSZ-W198-001

Connects RR4H-M m master Gﬂmputer wnh

2.5-meter cabhle.




APPENDIX B

DIMENSIONS . mm

(1)

CPU MODULE (TYPE DDSCR-R84H)

=t

L

(2)

MODBUS UNIT - - AMaxledl)-
: v STATUS - A
/ hY INDICATING\ Ll
= LIGHT =
: BATTERY ..
E UNIT
5 .
| e
= TMEMORY | 7 |-
; /. |PROTECT (5@
11E __'___  tEG 12 S‘I.QJIT_GH _ 65 |

CONNECTOR FOR

MODULE MTG SCREW

APPROX WEIGHT: 1.6kg"

CPU MODULE (TYPE DDSCR-RS4H-M):

> @

Lk

11

-

169

MODULE MTG SCREW

o iMa X lﬁﬂl.-l/\

x
¥ BATTERY. ™
UNIT
f )
FOR KODBUS [ | Lal
WNIT \E .
T ||
\MEMORY | ' ~ -
PROTECT = '
o SWITCH o

APPROX WEIGHT: 2.3kg

STATUS

250

(4)

{TYPF, JRMSP-P8052)

it

250

MODULE

-
TH
QL |

(3)

INDICATING -
LIGHT -

(3) BASIC POWER SUPPLY MODULE (TYPE JRMSP-P8051)

8¢

MODULE MTG SCREW.

APPROX WEIGHT: 2.8kg

. INDICATING.
. LIGHT |

FUSE 1

HANDLE 4._

EXTEANAL{ =
TERMINAL F—_

M4 1600

feiw 1

. 250

110

S oLe2

M

- STATUS -
INDICATING
LIGHT

Qx_

11

160

il

EXPANDING POWER SUPPLY MODULE

MTG SCREW
{M4X160L)

POWER,
INDICATOR

FUSE

¥t SMI1101-5(5A)

POWER

TERMINAL.
Y

NAMEPLATE

¥

APPROX WEIGHT: 1.1kg -

I/0 BUFFER MODULE (TYPE JAMSC-B1011)
MODULE MTG

SCREW
(A4 160L}

pVs

= @
o lrkp

1

ro

250

APPROX WEIGHT: (.7kg



(6) MOUNTING BASE 1 (TYPE JRMSI-B1026)

480
104, - 460 | 10
20, | 20| _
o A — S + e " wnl ]
ﬂi + . » ¢« o & 4 @ s - 5
'1' .
43
L& §) . . s
PERIPHERAL DEVICE 1| S| 2
E Ul %
U 0
1/0 CABLE S . . .
ouTiET Gonnector” Bl /¢ PR R L I
- i = o
BASIC POWER SUPPLY CPU MODULE 8 I/O MODULE \l
MODLULE CONNECTOR CONNECTOR  CONNECTORS
CONNECTOR CONNECTOR

_____; COVER COVER -
hy‘54E P W A
e “ a ) ’ & ' ' ' o N

APPROX WEIGHT: 2.5kg

(7) MOUNTING BASE 2 (TYPE JRMSI-B1027)

10 |, 460 : ™
20 ' ol

—r

+ *
- * o+

:*i [ ] f ' ”*_' o
1/0 CABLE S | e
INLET CONNECTOR I |
1 I i
Ji $ s ) tl l: Jz i :E
I/0 CABLE #
OUTLET CONNECTOR NN M
12 1/0 MODULE
CONNECTORS
CONNECTOR CONNECTOR
COVER COVER

37

B o omom om o momom om b

o

APPROX WEIGHT: 2.5kg

(8) MOUNTING BASE 3 (TYPE JRMSI-B1028)

N 480 N
W 469 | o |1e
120 2

T~ 1
* pe rE— 1- > S * - . .
t + * * @ > - - - + =11

v
200
250

/O CABLE A , ' # LT: T

INLET CONNECTOR

—T-
——-

|
L

i
|

"I'!i__

I-it-.-_.
=
=

i++ e —"

/O CABLE y
OUTLET CONNECTOR LA A SR S « o+ e —r
. *xp - - - 1%’ '-.“ ) * ™ l
[
EXPANDING POWER SUPPLY 170 BUFFER MODULE 9 170 MODULE |
MODULE CONNECTOR CONNECTOR CONNECTORS
CONNECTOR CONNECTOR

., COVYER COVER -
g[ F$V B Bo@m B Of omom o 4

APPROX WEIGHT: 2.5kg

10.6! |

a$h_
*_

6

1

HE"H_
#

b

R3,

#10

i

10.6 ‘ {15

r-.

%1_
+_
0

|

1
o0

-

MOUNTING HCLE
DIMENSION

MOUNTING HOLE
DIMENSION

MOUNTING HOLE
DIMENSION



(9) 1/0 CABLE (12) Input Module Type JAMSC-B1061

 (TYPES JZMSZ-W1021, -W1022). ~ Output Module Type JAMSC-B 1060
 gratus  MODULEMTG
, mocimo e
| = (32 LEDs) L
T = N
= + AT INBICATING [1,
T | EXTERNAL - cpieomion |
- | BEVICE SWITCH ™
|H |[ connECTOR
} & L
o . 1| +rﬂ
*_ru'.T |
5 Length A, ' + -
e [ L | B | gel
. JZMSZ-W1021 . 1500 | 0.5kg | S b
JZMS7-W1022 00 | 0.3kg 2 |
_ | o ‘ NAMEPLATE
LR, 46
' e 217 _ |
APPROX WEIGHT: 0.8kg
(10) INPUT MODULE (TYPES JAMSC-B1051B, ~  (13) Input Module Type JAMSC-B1063 -
-B1053, -B1055, -B1057, -B1059C) Output Medule Type JAMSC-B1062
| -  MODULE MTG SCREW MODULE MTG
- EXTERNAL DEVICE . Mas1enl s
CONNECTOR (M4 SCREW) U - e
. - STAT e
- _ N\ = A
| T sTatds | H [
= INDICATING], EXTERNAL | —
| LIGHT o DEVICE
N HEN |_CONNECTOR
| T [ (M3 SCREW) o
U tl
&
= : :%-D " v )
fi] 16D Izs ' ' _ - NAMEPLATE
| 196 - YA 1 180°. 125 34,5
_ INAMEPLATE _ 196 .
APPROX WEIGHT: Q.Ekg | APPROX WEIGHT: 0.8kg
(11) OUTPUT MODULE (TYPES -JAMSC—Blﬂ-SO_, - (14) INPUT MODULE (TYPE JAMSC—Blbﬁ}
-B1052, -B1054, -B1056, -B1058, - =~ QUTPUT MODULE (TYPE JAMSG-B1064)
-B1090B, -B1094) - _ ~
| iat - MODULE MTG SCREW
- EXTERNAL DEVICE . T : . :
CONNECTOR(M4 SCREW) - M 16011 " MODULE MTG SCREW
- e - \ o o | {M4 %1601}
j.;, _ = - : I — E:ETEF:HAL
| i VICE
- : T CONNECTOR
7 STATUS-'/?%T'I ) (M4 SCREW)
| npicATING|| T _-
SjueHT o ;
M - L=t ) {il : '
[ P g ks
-l @
“ | T Fuse-erown |11 |/ ’—" AN
| - — INDICATING -Ji M- | |
= _ | 199 |
- L - IL: ]
- llJ 168 |.28_ - - =] |
| 189 " | LSl / Eal)y
' o NAMEPLATE ' NAMEPLATE i

APPROX WEIGHT: 1.1kg APPROX WEIGHT: 0.8kg
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(16) INPUT MODULE .

(15) INPUT MODULE (TYPE JAMSC-B1071) (TYPE _
OUTPUT MODULE (TYPE JAMSC-B1070) (TYPES JAMSC-B1073-1,
MODULE MTG SCREW
MODULE MTG. SCREW EELENHE%%&)EF;LEEGHEW} (M4 > 160L)
STATUS (M4 = I60L)
INDICATING ﬂf’ -
= L Al =
4 e EXTERNAL v |l |
E
~STATUS
CONNELTOR INDICATING
LIGHT |
| + -
l ? | i
¢ = ' * = -
me] e = ! s IR S S —
11] 160 ‘ 46 34,5 11 160 34.5
- 1 \ e —— T

EXTERNAL POWER
SUPPLY CONNECTOR(M3 SCREW)

APFPROX WEIGHT: 1kg
APPROX WEIGHT: 1kqg

(17) OUTPUT MODULE (TYPES JAMSC-B1072B-1, -B1072B-2, -B1D72B-3,

-B1072B- 4)
MODULE MTGQG
SCREW
: SIERE AN
= LY 1
TTSTATUS
INDICATING
LIGHT
o=
3
= g | |
- _1
] | 5
'd} 5
== 5]
1t | i 160 28 \ 34.5]
(L |

EXTERNAL DEVICE
CONNECTOR{M4 SCREW)

APFPROX WEIGHT: 1kg

(18) P180 PROGRAMMING PANEL (TYPES DISCT-P180,

POWER
POWER CABLE OMN/OFF
(2.5 METERS) SWITCH

@LJ 2 g

@@ B
449 5

A | a

CPU CONNECTOR

~-P180-011)

4G7

340 COVER

PERIPHERAL DEVICE

CONNECTOR
| s sy HANDLE
GCPU CONNECTING CABLE T T
o |
O Q
2500 - T
APPROX WEIGHT: 12kg o O
d -
o




P100 PROGRAMMING PANEL (TYPE DISCT-P100)

(2Q0)

9 INCH_
CRT

(21) ' EIA ADAPTER (TYPE DISCT-J470)

JACK . F...
| thxr | E
\:@)'-]N:'@.CIIETI 1

2ol

|dacn o
1 ECOBEE
OEEE M
o=z N

115

L N - I
\LJGUID CAYsTaL - | |

1 INDICATION

HHeEs |1

HEEBDE

F

BRI

-

P190 PROGRAMMING PANEL (TYPE DISCT-P190)

EZZZ_T; ]
. _ : 1 :}
. KEYBOARD ——_[ U
l': _ I .
o '
=, ! rIr
- } !
. II gl
', 1
| "
I |I
1 i!
| i 4
| |
R — Hﬁaz]-
65
o 543 .
438 : . | 253
. ! |
— - 2 g
| 28] [ ]
|
= Y x| .
N r"'_—-.—'—.-'-_‘r—__ L g r ﬂ l
\ 7
MINI-CARTRIDGE COVER
TAPE TRANSPORT o ' o -
APPROX WEIGHT: 15kg
S 56.5 | 2:9.5 DIA
— 144 25 _MTG”HULES
!_ ! ‘ I T - G| '
E . =
e
3 b
. . o e o I B
3 B.
_.‘-l M
CABLE . . ! - .
{1.9 METERS) S . i ;.
o ) « ' = o) '
. __:,E ‘ i B _H__ ELS
E g % 130
| i 170

{with the cover removed.)

“~KEYBOARD

MAINFRAME
CONNECTOR

CABLE .
{2 METERS)

[
pekd

1
HIE

APPROX WEIGHT: 0.8kg

APPROX WEIGHT: 1kg



APPENDIX C
LAﬂﬂDlrr1°$=lm34*|h1mm

Naote 2
[+] -] a5l 0] 1o =] [] [T o,
= e e o P S
. MOUNTING BASE 4 e ) }
TYPE JRMSI-B1026 ] L L e k3
. BASIC POWER ] a oo | gi: -
SUPPLY MODULE , S — .
. CPU MODULE o 4107
. MOD SIS S L SIE] | SNy S =
IfﬂﬂﬂgﬂﬂﬁggLE || A T o | oo o oo e X MOUNTING HOLE
17.5 160 i lﬂ = ([ DIMENSION
n J —r—3 = I
M—”“‘” ] e e e O
. 1l
. doopooRosERnE | 2| F
. MOUNTING RASE P 7 i I | e L
TYPE JRMSI-R1027 b} i i_
I/0 MODULES | DL (U L L UL L L L
- f | SEREC0DDRDC _ﬂi \
MNote 4 L = sy Maote ]
1/0 CABLE ] . o e
: } @] ] €1 ¥ F. L c"-IR 46 180 17.5
. TYPE JZMS5Z-W1021: 1.5 m DQ'QDQQE@—_ [ ‘ eyl . _—t
. TYPE JIMSZ-W1022: 0.4 m | U r Note 1
L L UL L
= -D@@Dd@@ Z |z
. MOUNTING BASE |
TYPE JRMSI-BLOZ8 // ' -\ || LU U y
. EXPANDING POWER DIQIDOOICION—=T |
SUPPLY MODULE i )_"’ 1=
. I/0 BUFFER MODULE — T T T T =
1/0 MODULES D/ I [ e l
. MOUNTING BASE e - Iu____J_n_I__[_ o=
(-] - | = T
TYPE JRMSI-B1027 | — S e e o [,
1/0 MODULES I ﬂ J_
| HpE RN NIt ¥
) % ROCDIDOOIORCIEICN—T |
10 160 10 4
| 180
Note:
1. Each I/0 module is provided with a different type of

peripheral device connector.

Where CPU module with MEMOBIUS (TypE DDSCR-RH4H-M) is used,
an I1/0 module connector at the most left side cannot be used.

3. When installing the mounting base 1 {Tyﬁe JEMSI-B1026), make
-the space over 50 mm for connecting rthe peripherzal device.

2.

Each type of I/0 cable should be used In accordance with a
space between mownting bases!

. From 50 mm to 160 mm: 0.4 m cable
.. More than 160 mm:
1.5 m rable (Used for anly any one space among three spaces).
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; ,4 YASKAWA Eled:rlc Hfg. Cn., Ltd.

TOKYO OFFICE Ohtemachi Bldy., Chiyoda-ku, Tuh-_.ru 140 Japan
-Phione (03) 284-9111, -5145  Telax YASKAWA J33530 Fax (03) 284- 9034

SEQUL OFFICE Saoul Centar Eldg. 91-1; 50 Kong- Dung. Chung-Ku, Seoul, Korea
. Phona (D2) 776-7844 Fax [02) 753-2639

SINGAPORE OFFICE CFPF B!dy., 79 Robinson Road Mo, 24-03, Srngapme 0106,

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax {65} 224-5A54 :

TAIPEN OFFICE LUnion Commeréial Bldg, 137, Manking East Road, Sec. E Taipe- Ta-war
Phone (2) S07-7085, 807-7732 Fax (2) 506-3837

YASKAWA ELECTRIC AMERICA, INC.: SUBSIDHARY

. Chicago CHfice (Head Officw) 3160 MacArihur Blvd,, Hnr!hhrmh nhinois EGUEE l.l 5. A,
thne {312} EEH 340 Telex . 230) 2T0197 YSKW YSNC NBR¥  Fax {312] 488-2430

n?e - T34 Lincoln Way. Garden Grove, Californla 92643, U S A -
Fhl:ﬂﬁ 14) BR4-5911 Telex {230) 67RASE YASKAWALS TSTH Fax (714} B94-3258

‘Now Jorsay Offica 30 Twao Bridges Road, Fairfield, New Jlersay O7006. LI 5. A
Phon e Lzm} 575-5040 Fax {201) 575-5947 ,

YASKAWA ELECTRIC EUVACPE GmbH - SUBSIDIARY
Monschauersirasse. 1, 4000 Dusseddor 11, West Germany
Phone (0211} 501127 Telex (41} BABBETI YASD D Fax (02171) 507737

‘YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.: SUBSIDIARY
Av, Brig. Faria Lima, 1664-cj. 611, Pinheiros, S&o Pauic-SP, Brasil CEP-014352
Fhicme (011 }2_'12—545#. B13-36894 Telex |:_I 1) 83077 FEAN ER

Due 10 angoing product modification/ improvement, data subject 10 Change without notice.
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