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Abstract

Sequential controlled demonstration system for indus-—
tial process , These system can be devided in 2 section .
There are control system section and mechnical section.
Control system section its controls whole of mechnical sys
tem(auto and manual). The circuit compose of step sequence
for processing system by using demultiplex, So convenience
in case of machine break down. Mechnical system can be de-
vided in 3 part. First part , consist of belt converyer to
transport metal and unmetal. If it is metal the mechine
will process in designed. If it’s unmetal the mechine will
pass step to next belt converyer. In belt converyer it fix
Pl and P2 (inductive switch) for detect metal. Second part
it is moving box translation (forward and reverse) it
fixed micro switch S1 and S2 for moving limit. Third part,
it is moving box translation (up and down) for catch metal

it fixed micro switch S3 and S4 for moving limit. These 3

part will control by stepping motor by control system
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DC input(NPN/PNP)

Contact output

Input voltage

DC 24V +10%, -15%

Inputimpedance

30

Input current

7mATYP. (DC 24V}
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ON-delay time

20ms max.

15ms max.

OFF-delay time

20ms max

15ms max.

Number of circuits

.| 16 points (8 paints/common)

12 points (8 points/common, 3 roimslcom-

mon, and independent contact

ON voltage

DC 16V max.

OFF voltage g

DC5V niin. .- -

Max. switching capacity

AC250V2A(p 1. = 1), DC 2aV/2A®

Min. switching capacity

DCSV 10mA*

Service life (Model G68B relays)

Electrical: 300,000 operations
Mechanical: 50,000,000 operations
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Favuviaviiadindniintvuaain  PC/PLC  Gftonile Soudariifle
4 ~
3

N7 unfinnndnafiutly  wastfolit fudani91¥9u PLC $atquda u

- [ I ' ' v - A X v
I TAUTAIAIDUIIUNUAINNITADIIATLFI1URT 9 (wiring diagram) 49

Uil 2.18

Wi edufiondinnnsuaz339991u PC/PLC 8619R917 9 adnels

2o

[] o [ o
annarauNanua L Sul RuandnniTiaufinty L patiu vwanz e diunuiniad

n1TuvsiuntTndn PC/PLC ﬁﬁU7=§nEnﬂw§euazﬁqﬂjﬁuﬁuﬂnﬁﬁqﬁu_ R

L d 1 [] 1 4
tunnsfiasnhanuidnlafiu Pc/PLC 18a0 9% 9A3finyi9n PC/PLC 3u

1 ] L 1 [}
Wnjunilatdudeu et duwuannefiusulunasfinen Pe/pLC judu q @

[ o
1afunshaurnandedunety
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2.4 nquj MOTOR

sfinyoqus tnoy

uoLneY

veiaef iinseudnsefitdoquiin 9

oL ne TN TL L dRT

(DC Motors)

UBLNOT IMHANT L UEATILLY SERVO MOTOR

|

el AT INRNNTsudaSY

(AC Motors)

¢ o
— HD LA TNUT I URY Y

vatnefinilvaun | — Squirrel cage

— (Induction Motor)H | uoLADg

Induction-Type

AC SERVO uoLmod

— Wound Rotor

voilnoy

o~ ¢
B3TATUdUD L DS

— (Synchronous Motor)

PULSE uoinad (w3o STEPPING ueined)




- 1 ) L4
anum:gﬂ‘sw uasdiuldssnayvysylo LADS

1.30 tnefinssudgnsy (DC woimed)

1.1 votaed IMf st udaToRid9quialy

]
L ] []

uaLwafazwqu1ﬂtuaaﬂu1wﬁﬁnszuansoﬁﬁuuU$adﬁu (brush)

Uas commutator

1.2 noimadiniinszudnssuuy SERVO (DC SERVO MOTOR)

P nent Magnet
Brush

Conmmutatoe
Armnture Coil

1 4
voinefuuLiiasll detector fufiniaaumisfauniivdue.nod

2. usipedluiinszugady (AC MOTOR)

2.1 wateesNlfenuiinty (Squirrel cage Induction motor)
Statoe Coil .
Irun Core
| .

Ratur lron Care
End Ring

L 4 ]
uotnosuvuilarnhenutetouundeinuinins s udddy 3 LWE@n

fivueiLned VUIN-AINNLTIVBINDLADT 2L LUAVUANIUNAYDY Load
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2.2 usiaediniluauisiin AC SERVO MOTORS (Induction-type
AC SERVO MOTORS)

Stutor Coil
fron Core

Rotae lroa Cure
End Ring

4 : s - v e
uotmedindluduhuyuilezll  Detector Position  fanAfusa

<y
HDLABT AL

2.3 waimafuuudaTasfiu (Synchronous Motors)

Stator Coil ¢
{rua Core
Slip Ring

Rotae Irun Core
Rotor Coil

v
ustnofuuuiiaevhenuToutouundainutnfnssuaasy 3 iWdnfiy

¢
Holnog

2.4 ueLne9391Aslid  3flm AC SERVO (Synchronous-type AC
SERVO MOTORS BRUSH)

— Statoe Coil
Tean Cure
Detector |

Peniunent Magnet '

¢ o [
Rotor wesnetaeideinsiides idundindnn113(Permament Magnets)

- Y - . 4
wazqzl Detector lﬁuﬂ’) 3 %ﬂﬂ’\uﬂﬁdﬂﬂﬂ’\ﬂﬂﬂﬁua i ﬂa‘iﬁ’JU
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3.PULSE up1n84 w3a STEPPING 19 inns

Permuaent Magnet
-Stator Coil
Iroa Core

lroa Core

v .
nﬁsngumaeuaLﬂafuuuﬁazwgumﬁuahuau PULSE 3nnuvasinudugn
PULSE

ﬂ'l?ﬂ')l]ﬂilﬂ"’lllﬂl'lxl ua:muqumw l‘di'lﬁ'JUJJE) Lna‘f

(POSITIONING AND SPEED CONTROL WITH A MOTOR)

¢ o
UDLABTNIEIuN1 11

»

<

G

‘iz;

NITAUANANUNLY

)P

ueimaifiiadsnfinuat tusa (Brake) INVERTER uazuainodnaly

N1TAUANAIINLSA
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] -1 [ [ -

nﬂsﬂququﬂﬁuwuo RasA2ULSINoUIvAL LDUA
] ¢ : ] [ <&

uﬂuatmasuuuuﬁuLnuq:ﬂﬁoquﬂdﬁutsdqa was

15us9dn (Torque) q9

AC SERVO MOTOR

tﬂ%uutﬁuu%%aauquﬂhuuﬂq

A79019 ArTAuANANLMiy Tauld CLUTCH Wi watiuse ( BRAKE)

— . . '

Controller for the

(Counter Flectromagnetic Clutch and Brake

Ningle Phase AC 1H/118 \"

A nc r——.w. AC 2007220 A
€ lutch ﬂ
" l

Mutor foe
Reverne Ratation

+——>

Ball Screw

Juds AC 2007220 ¥
: N/ N, {
Detector N - Tuble

¥ i Mator for
Cottld you be a little more accurutc? ED Norisal Rotation
Positioning Accuracy: £0.5 mm
! TR

—




A78019 nTAUANAUMiY Tauld SERVO upimad

NITATUANLUY OPEN LOOP

Controller ‘. i
I I —=AC 100/118 V Single Phase -

-AC 100/110 V Single Phuse

Driver

= Buil Screw -;
‘]!pnummnwmmnglllpuu

/L Table . .

A lictle more?
Paositioning Accuracy: £0.01 mm

l'ulw Maotoe

.

o
xxxN151538 09 M9 uzflanan - 0.01 m.m.

P LRRR nN1IAIUANAIMMLITAUE PULSE usiaad

NTTAUANUUY CLOSED LOOP

Driver : Pusitioner -
’ = : -. AC 100/110 ¥ Single Phuse
K I (AC 200/220 V Single Phace)
1 1

Jb AC 2007220 v

). Detector (Encoder)

AC Serva Motor

\ ..
3 This is the vnek
C

) Positioning Accurucy: £0.01 — -

&E 0.00% mm
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<
BILLIRT Lﬁuu’aﬁnﬁ‘smuqnmw 157

L LRR) msmuqnm’mtfmﬁLuﬁuuwaqﬁw INVERTER

High Speed Range
from 150 to 1800 rpm.
Speed can be adjusted
smoothly by chunging
the frequency, -

Ao AC200/220 ¥

Maotor

- v ] L4
**xxN1TATVANAITNL FAMATaUN1TUS UARNETII U RN L no9

1 ‘
f29u14 N TAUANAINL TR L URuuRUa9fiqu SERVO MOORS

Variable Speed
Range from 0 10 1500 pm
/2 Has a wider speed
control range than the
inverter and higher
accuracy positioning,

36 AC 200/220 v

|~

Servo Driver

AC Servo Motar *
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2.5 wivyifvune tne i nsrugdduuyy SERVO #uue tredlWfians: ug

AT3U8Y SERVO

oL neT W nTtuddsy

Wy SERVO

4
uaLAes NNt udnT 9

Wuy SERVO

Rutoe {Pernruaent Magnet)

(Per Magnen)
Armuture

i Cuil

Crirn Section of Motoe

Ntator {Permanent Magnet)

21Yn15159u NINN31 20,000 %Y. 3,000-5,000 N. (@
(A1UN151%97U Bearing)| n159%97u Bearing) wuna
Load wasdninuiadaw
[} [ (e o d-: ]
NITT8UVNTITNYN wnuvs 'ty ADIATIILTANUUSTIOU
duuruTunau oy LRuengannuuTInnu
Ussansnn *xAun § x3ziintsguiduann
Commutator
Over load YUA TNy uIANaNIxIn1Tnnians s ud

Tavuysennu (Brush)




DETECTOR

Detector 43tiduifn detects Al1uLFwaTaUMIIURT SERVO
uaLAed Detector HfiFenidvarusila  anfusile Rotary Encoder

#9149 BLS-E e dn1TNIIUAINTY

ROTARY ENCODER (OPTICAL ENCODER)

ahudy LED 97n@12 Light Projecting éoﬁﬁun%ﬂgnﬂﬂgu (cut
off) Tauissvesunuinu (Dise) HAaeyfiv Rotor %nﬁﬁonquﬁuéaauﬁu
Plate #9a13fud avusefdudoatuides wiedady Photodiode fiuuay
ﬁm,u_ntuxfluﬁrumﬂmﬂﬁo'lwﬁ’\ (Pulse Signal) Rotary E.coder wUJatdu

Incremental type uat Absolute type

gﬂﬁnumzn'\u‘lwaa INCREMENTAL ROTARY ENCODER

Kixed Flnte L, d' A /
§$§$ Lighe f*-m..&:umm Receiving Side)

Aangle of rotation from the
reference position (zero
signal slit) is detected by the

number of pulses,
. 1 Plich
e
Puch )
- - Zero Nignal
g I Ty W il
. . i AN .
. Zevo SNignal St . e . LY, L”" .
LED (Light Projecting Nide) Exsmple of Symbot

Since the stit pattern of the

1 rotating disc differs at each
" position, the “present
Light _ pusition” can be determined

2 at any time.
< 5
=3 Tth Track
% - [ un Tesch
— [T TR
— L 2Tk
LED
{1ight Projecting Nide) ¢ Track
Tt Trwek 3rd Track
[ A — Znd Trach y i
31 Track 158 Trach

Note: raulutine differs -hh-nu:‘-:f _n‘ lmk:
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&
NIIUUUYEY Synchronous U8 LABS

' (Fig. A) Canceptual diagram of (Fig. B8) Croxs section of
a synchronous motor a synchronaus motor

Direction of cun.'eul flow

o -y

J “'
Q ® [/ .
wigmd [osignan
” ‘Directi . Fie. D) Relation between current
(Fig- O ?mz?gzilcumm 1 &% and magnetic lields -
T EN oS RN W B

(Fig. E) Current flawing in the cail of a synchronous motor and
» changes in the magnetic field, - 4

] - 4 -
303U Fig E  n7zudv 3-phase d1uiifuneined 3t iinduny
uiindnuyuluve Stator (U,V,W) vesuainsd # Rotor iRedeutniin
nazudaTvtineznanuiuudiindin Aazgnaatinyuangainu $avesduny

Wit nanmyu

-y



Magneatic Field Rotating Principle

Fig.F Direction of the magnetic field generated by the

stator coil

e

3IN7U Fig.F Encoder (#109a9¥d) we8e AC Servo Motor 1t
LBufia L Saahumiedunuuiindnlu AC Servo Motor Qu#ia Encoder il
789 Zero-Marker @wm¥uidafguin "quﬁ" wazsova nsudyu i PULSE

NITMNATUNIIYEY Rotor na1lATaunastiudesdagie pulse (fiu
dugnn Pulse) fluufiudes Zero-Marker

el Aos MR INTsuddSuLuy SERVO useﬁﬂtéuwguaztﬁﬂéuiﬁtﬁa
finTtudvaduvnain STATOR fiwnatn STATOR a:nﬂuauﬁnuﬁLwﬁnnqu

4 : [} 1% v =4
uasii Rotor 39iduwiininorasazgneatiimulundudunuusiivinugu
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[}
v .
nifin19nM91uved Servo Driver

[
[ -y Cv Vo
ﬁn_xty'mnma'mqumwgumawa {7991ASU3N Encoder

I'm the power transistor!

1 feed current to the motor
according to instructions
{rom the microcomputer.

/// AC Serva Mutoe

Power Circuit

Power Source

v

»

l'.:xterml
Command > * Coatrol Unit <

I'm the microcomputer
chip! Leave the
calculations and decision
making up to me!



JUudAIN15N31Uvey SERVO DRIVER

' ]
- 1 ;
3 he? o .
AC =D (_Power Circuit ) DC-aC | ap '
Revctifier B lnverter o :
1
S A
1his rxctitier Canverta U 10 AC ;
comens ACe 3¢ saitahks tur the mutae J Vesltage ¢ vatrol [
Unid (1PWALY ;
. u' .
Contral Unit T 1
'
1
"Speed Control Current Current Coatrod '
| Uait « § Linit Veia
© o D
» p
S :
e Createn AC signals lur the
1 Y . :““' “:i;: Vot mastir cinl Srum the cncinder
: R l"ll i puise sigriaby (ANZ, phase)
] 3 .
: Encuder Pube Nignul
< ; - '
Foedhuck Signel o= —cmeccceccccaa B et D e | etk d
(ABZ Phuse) tu the f - e~ Ihe cmanier signals ABZ, HVR )
Positivaer Basic Configuration of an AC Servo Driver * The VW sipual in vl iy whe
o (Speed Contral) : stating the mutor _J

Power Circuit

40 Rectifier nwlinfiudasluiinssudddu 3 urd Jutwfanssusd
ATduasgA INVERTER d:uvaviwinszudasetdulniinszudadudqulisy
uDLADT

Control Unit

10%1ﬂ1UQNﬂ1ﬁNL§dﬂﬁnﬁ1LU?UUtﬁuuﬁﬁﬂdﬁuL%qﬁﬁaanﬂﬁﬁuﬁmmﬂm
o v

[ -/ .
Pulse fid9u191n Encoder nAvhonufuiiadeasfiutlusanuiuneu fofl

Speed Control Unit 1

ﬁﬁﬁéoaaniuﬁuﬁmmﬁm Pulse 310 Encoder 3%:u1tUIuutiivufiu
wiaaniiufiardenTzug output san‘ly
Current Command Generating Unit 2

nszuaWN%ﬁﬁULﬁﬁqn&ﬂﬁuﬂaﬁn Output 1 ua: Output ¥8J Sine
Wave Generating Unit wanhnasiuSuuifvuiu

Current Control Unit 3

=k

N7:udfid1uid Unit 3 81910 output unit 2 wasdygrolw

' » 4
FIWWILYIUDLADT

v
Voltage Control 4 nszud@iW9in Unit flazlUAiuAn Inverter
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OUTLINE OF SPEED CONTROL

Coaveyor A (Speed V)

Tachugeneratur

l There are various devices
used to supply external
analog cummands.

@ -

Yolume Coatrol

AC200/200Y

Persunal Computer J

External Commuad *
(Anulog)

Conveyue B (speed Yu)

The speed control of an AC servo »
motor can be casily carried out
with external commands to the ’

servo dniver.

Speed Servos are pretty
easy to understand,
isn’t it? 1 cthink I'll try
using it right away!

'\TTﬂEULﬂﬁ.ﬂ’\‘fﬂ')ﬂf‘luﬂ’l'\uL‘?’JW]BGH'\UW'\u A uardaunnu B ‘11?!;3

] o - -~ -]
AL T NAL Tauazilia Tachogenerator (Hudaidanaui e adny

wu A dofanuininlulie Servo Driver wad AC Servo uoifed 34

v e N 4
tJuf2¥ud1un U B Servo Driver 1:AUANN AC Servousinadilnlnu

(52N dunnu A
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OUTLINE OF POSITION CONTROL

The amount of table feed
can also be easily controlled
. by inputting external

*| There are various devices wm; pusitioning pulse commands
supply external pulse lo the servo driver.
commands [or posicioning.
. . e — )
. . . -
. . Serve Driver . © - Table
-~ 00/208V .
B T
5 L. |
Pulse Cenerator PR : * 1 Externul Commund . = H ,
. v,
@ —————— Lot Pulng lngut) .@.’mil . BallStrew
. 1 <
A | External ll
: Conimsad AC Yerva Mator
1 | (Analng Encodes )
. Input) 4
Personal Computer . *
Feedback |
Signal
hﬁmﬁ;&wmﬂ
@ ——————
[ ’ DLl
Digital Switeh 3 : 3 °
. :
:_ =) '
i l n ————— . <
1 l : Display Unit
: :

Personsl Computer _.J

aﬁnEULﬁuﬁqadqqnﬁsﬂququ Table Fed 10U Ball Screw Unit
Servo Drive azﬂauqunﬁunﬁomaqiﬁz 1AulS Servo uaino9iiudiidy

v

Servo Driver z3udag YIUAIVANNIINN Positioner

-,

nastesfuFuuinsunau
qﬂﬁazt ARUUINTUN U
~ Power Line
~ Signal line
- Feedback Signal Line 7:H$ﬂ0§ﬂ§uualﬂa§(Motor Driver)

- [] -u'q : 4
NUAUNUINARAIUD L 20k}




Counter Measures and Methods
Power Line dynuimsuniulu Power Line ®13thn3 ntadsstday
WHA, Electric Discharge Machine

Signal line (I/0)#A27uun7NiAu 3 Luasl¥d1u Twist-Pair
Shield

Between the Motor and Driver a193:9% Accessory Cable

QUN1SLAUTUND Conduit-Ground 39 Ground %83

L4
Driver ua: Positioner {wu1® 1.25 mm2 Iu1ly

. Control Panel

|
Positioner

[}
]
[}
]
(]
I}
!
\y

2
- \( ]
. ! :
Other : 1
. Devices !
T~ : 1
'\ ' . :
' 1

} . i : :
L L

' \ . " _- P

1 . =3

Ground at only’
one point!
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ADDRESS INSTRUCTION DATA
0000 LD BO
0001 OR MO
0002 AND M 14
0003 AND NOT M 13
0004 oUT M 0
0005 LD B O
0006 ouUT M 12
0007 LD BOA
0008 oUT M 14
0009 LD NOT BOA
0010 OUT M 15

- 0011 LD M 0
0012 AND M 14
0013 AND M 1
0014 AND M 8
0015 oUT M 11
0016 LD B 1
0017 OUT M 1
0018 LD M 11
0019 AND NOT M 2
0020 AND NOT M 4
0021 OR M 16
0022 LD M 15
0023 AND BOB

66



ADDRESS INSTRUCTION DATA
0024 OR M 16
0025 AND NOT BOC
0026 AND NOT BOD
0027 AND NOT M 6
0028 AND NOT M 24
0029 ouT M 16

- 0030 LD BOD
0031 OR M 23
0032 AND NOT BOB
0033 AND NOT BOC
0034 LD B 2
0035 OR M2
0036 AND NOT M 3
0037 AND NOT M 12
0038 ouT M2
0039 LD M2
0040 OR M 3
0041 AND M 11
0042 AND NOT M 4
0043 AND NOT M 12
0044 OouT M 3
0045 LD M3
0046 ouT B 21




ADDRESS

INSTRUCT ION DATA
0047 LD B 3
0048 ouUT M 4
0049 LD M 6
0050 AND M9
0051 ouUT B 22
0052 LD M 3
0053 AND S 10.01
0054 OR M 17
0055 AND NOT M 12
0056 OUT B23
0057 LD M 15
0058 AND BOC
0059 OR M 17
0060 AND NOT BOB
0061 AND NOT BOD
0062 AND NOT M6
0063 AND NOT M 24
0064 ouUT M 17
0065 LD B 4
0066 OR M5
0067 AND NOT M 10
0068 AND NOT M 12
0069 ouUT M 5
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ADDRESS INSTRUCT ION DATA
0070 LD M5
0071 OUT B 24
0072 LD B 5
0073 ouT M 6
0074 LD M 5
0075 AND M 1
0076 AND M 8
0077 OR M 7
0078 AND NOT M6
0079 AND NOT M 12
0080 OUT M 7
0081 LD M 7
0082 AND S 10.02
0083 OR M 18
0084 OUT B 25
0085 LD M 15
0086 AND BOF
0087 OR M 18
0088 AND NOT BOF
0089 AND NOT M 16
0090 AND NOT M 24
0091 OUT M 18
0092 LD M 6
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ADDRESS INSTRUCT ION DATA
0093 AND S 10.03
0094 LD M 1
0095 AND S 10.07
0096 OR LD M 15
0097 oUT 700
0098 LD B 6
0099 OUT M 8
0100 LD B 7
0101 oUT M 9
0102 LD B 8
0103 OR M 24
0104 OUT M 12
0105 LD 700
0106 OR B 26
0107 OR M 10
0108 AND NOT M9
0109 AND NOT M 12
0110 ouT B 26
0111 LD M 15
0112 AND B 10
0113 OR M 19
0114 LD M1
0115 OR M 6

q0



ADDRESS INSTRUCTION DATA
0116 AND LD M9
0117 AND NOT B 12
b118 AND NOT M9
0119 ouT M 19
0120 LD M9
0121 AND M6
0122 AND S 10.04
0123 OR B 27
0124 OR M 20
0125 AND NOT M 10
0126 AND NOT M 12
0127 ouT B 27
0128 LD M 15
0129 AND B 11
0130 OR M 20
0131 AND NOT M 10
0132 ouT M 20
0133 LD M9
0134 OUT T 01
0135 LD M 6
0136 AND S 10.05
0137 LD M1
0138 AND S 10.08

Qi



ADDRESS INSTRUCTION DATA
0139 OR LD B 2
0140 AND T 01
0141 AND NOT M 15_
0142 OR B 28
0143 AND NOT M 8
0144 AND M 12
0145 OuT B 28
0146 L0 M 15
0147 AND B 12
0148 OR M 12
0149 AND NOT B 10
0150 AND M 8
0151 AND M 24%
0152 OuT M 21
0153 LD M8
0154 OuT T 02
0155 LD T 02
0156 AND M 6
0157 AND M 8
0158 AND S 10.06
0159 OR B 29
0160 OR M 22
0161 AND NOT M1

q2



ADDRESS INSTRUCTION DATA
0162 AND NOT M 12
0163 ouT B 29
0164 LD M 15
0165 AND BOF
0166 OR M 22
0167 AND NOT BOE
0168 AND NOT M1
0169 AND NOT M 24
0170 OUT M 22
0171 LD M1
0172 AND M9
0173 AND NOT M 15
0174 OR M 26
0175 OuT M 10
0176 LD MO
0177 OuT B2A
0178 LD M 23
0179 AND NOT B- 20
0180 AND NOT B 23
0181 ouT B2B
0182 LD B 13
0183 ouT M 24
0184 LD B 14
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ADDRESS INSTRUCTION DATA
0185 oUT M 25
0186 LD M 24
0187 ~ OR B2C
o188 AND NOT M 25
0189 AND NOT M 12
0190 oUT B2C
0101 LD M 15
0102 AND B 15
0103 AND M 6
0194 OR M1
0105 AND Mo
0106 oUT M 26
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9 FUufueduinunuvatudie wasufielu  PLC MEfustroung

nanulufis PLC ¥84 OMRON ATeNa SYSMAC C-XX (XX wunude nuau
= v )
Lavvedu 13U C-20,C-40 iudiu) Faufilasuusunad 5 3infiu PLC

OMRON SYSMAC C-20 #iflust@nfangeldouiny  wares fufusuiu

N385 PLC {ufigendn tdu c-20, c-40 ltunniin Foinuns gvdud

[] ] 1 v
x%uﬁuw%a@ﬁauﬂanﬁuaﬁu PLC Quas:na C-SERIES 1l

]
tfiev?ann c-20 1fu  pLC iuLgnﬁeﬁSﬂﬂﬁ1ﬂ§aﬁn LaRiYofe
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vatulTsnisfe drainlunisfadanas 1A 8AADIA2UNITIE I U
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9AEINNT TN stﬁzﬂ%qﬁu&ﬁuuhzusnvﬁéﬂu ﬁﬁa:nawaﬁonﬂsﬂiqUnsm

dm¥ulouTusunsy (programm-ing console) fuin3as PLC LHuanfig

Snvasfialuve OMRON C-20

c-20 uﬁqaﬂns&aantﬁu 2 $alvg 9 fe ﬁﬂnﬁqﬁuﬁuﬁﬂu (basic
unit) w32 CPU ua: vmmuwummﬂdﬂnaﬁuﬁﬁn (expandable unit)iauyga
nﬁeﬁuwuﬁﬁuUS NoUAIY A0duRA 16 0 AN axaﬁﬂWﬂ 12 90 Fiad
dfluduunisnhenuniulu %oiﬁﬁqﬂéataﬁﬂﬂﬂ (internal auxiliary

relay) 8n 136 #7 (136 wunuiaw) AR TUTUNINFegaTly 140

Y v
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N fiell C-20 durTatdmiaunluan (memory) tiu RAM w3® EPROM
18 duLfuafiy PLC fin q Fodnuu: #2lUvee  PLC OMRON C-20 fiu
guUnsdieuTusunTn OMRON PRO-15 1ﬁuﬁﬂaﬁazuﬁ 1 uas guﬁ 2 A
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3. WWuaﬂeanﬁuznﬂsnﬁQﬁuanQLaéﬁuﬂm—taﬂﬁuﬂ

4. MWLEAIF0TUT VoI INIUMAIIIUNTzuE  TUNANTIT NS, JeRn
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Chapter 1 lntroductlon of F50 Series

xrme MICRE X-F

2. Component Names and Outlme

2-3 Program loader (DO5) _— . )

@ LIGHT ON-OFF switch
Turns ON or OFF the back light of display unit.
@ CONTRAST volume dial

Used to adjust screen brightness of the display unit.
® CMT connector

Connected to the data recorder by using CMT cable. Used during storing or reproducing programs.
@ Sheet keys

Various keys'used for command input.
® LCD display unit

Displays ladder diagrams, messages, and others.

HExternal dimensions

-
e
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Chapter 1 Introduction

P e s\ | CRE X -F &

of FS0 Series

3. Specifications

C

3-1 General specifications of basic unit/expansion unit

Item
Type

| Specification

FPB40] FPB563 FT85600

Power supply

100/110/120V AC. 200/220/240V AC
(Separate type codes are assigned to the units for 100V and those for 200V.)

Dropout tolerance 10ms — —_
Power consumption . 110VA - —_
Inrush current

40A or less, 10ms or less

Leakage current

1mA or less

External power-supply capacity

%24V DC (fluctuations of 23 to 28V. ripple less than 0.5Vp-p).
other than for input/output of F50 system (total 168 points), 0.1A can be supplied to exterior.

Ambient temperature 0 to 55C
Ambient humidity 20 to 90%RH (non-condensing)
Storage temperature —20 to 70C
Atmosphere

"Free of corrosive gases

Noise immunity

1.000Vpp by noise simulator, rise 1ns, pulse width 1 us (test conditions)

Dielectric strength

1.500V AC, for 1 minute (test conditions)

Insulation resistance

Over 10MQ with a 500V DC megger (test conditions)
Grounding Third grade grounding
Vibration JIS C0911 crossover frequency : 57Hz. 1g (test conditions)
Shock

JIS C0912 Test Method 1-No. 3 (test conditions)

Construction

Panel mounted type

Cooling system

Self-cooling type

Weight

Approx. 2.2kg I Approx. 2.3kg l Approx. 1.6kg | Approx. 1.0kg'

3% DC 24V power supply

e

1) Externally suppliable current

DC 24V power source, possessing the current capacity of 1.4A, is used for input of DC 24V into the basic unit
and expansion unit, as well as for relay driving of relay output. Therefore, the current capacity allottable to
external devices is the value obtained by subtracting the above-mentioned current consumption values.

e Calculation equation for externally suppliable current of 24y

Current specifications for each section

The basic unit is provided with the following standard current :
D(; 24V power source current capacity : 1.4 (A)

DC 24V input current consumption : 7 (mA)/1 point

Relay drive current : 8 (mA)/1 point

From the above specifications, the following equation can be established for calculation of externally sup-
pliable current.

b3 %
I2¢4v = 1.4 (A) —7 (mA) X IN1 — 8 (mA) X EN2

b4

N1 INo. of max. simultaneous ON points for DC 24V input
N2 :No. of max. simultaneous ON points for relay output
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Chapter 1 Introduction of F50 Series
e \/] ] C R E X - B RS SIS

' 3. Specifications

C 3-3 PIO specifications )

L 1) Type FPB40R [ Basic unit (I: 24V DC 24 points + O: Ry 16 paists) ]

tem Input unit Qutput unit ‘ Remarks
No. of points 24 points (One-side common) | 16 points (8 points one-side common)
220V AC (Max. 242V),
Rated voltage 12V DC to 24V DC 24V DC (Max, 30V)
Input operating ON level Below 10.2V
voltage OFF level |. Above 3.0V
Input current 3.5mA/12V DC, 7mA/24V DC —
Qutput current E—

2A/point, 6A/8 points -

8mA/point
) Min. load current — 12V DC, 3mA
Polarity Non-polarity o
Er‘:’el-t&?;?\;lfc:‘lzgte a&gp _ Relay contact point
OFF-state leakage current —_ Below 1mA (200V AC, 60Hz)
( OFFto ON| 3ms Below 10ms
Response time
ON to OFF 3ms ‘Below 10ms
1/0 signal indicator j LED display LED display
External wire connecting method| Terminal block. Terminal screw M3.5 with tortoise-shell washer.
Insulating method Photocoupler insulation Photocoupler insulation =
Dielectric strength 1,500V AC for 1 minute
Insulation resistance : Over 10M.Q.(500V DC megger)
Noise

1.000V 1us (with noise simulator)

® External connection

Example of + common input unit Example of — common input unit

) !
HIEEEERE -

T
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[V 33[sT7TefslolF{uTnpsiz] T T lP!er‘V[ oc L1 1 feki oc
of2lafsf8fafcTefiofizlnalie]l T T T TMT [fov] out 1 T _T™mT Hov] our
Input resistance: Approx. 3.4kQ [ r
------ e o h

L@l supply —_—— supply

L When 12/24V DC
is supplied from
exterior.

H_L%_yl Q
NEZ0)

Ll ¥+ [runf] 20] z2] 24 [ e PaT 28 AT 2cTef[es] T T T T ] LI T ek oc
[ - Fusfaw]mef] 21 23] 25 27[5«: 2feef2ofoFff T T [ T 1 LT Tm

1 _Tfovl ourt
nu“_, Po!nol
1] v" T =
Power
([2 CP Xzq)remao-ss Xas —d | supply

e 177 0
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5) Type FPB56S [Basic unit (I: 24V DC 32 points + 0:SSR 24 points)1
, .

Introduction of F50 Series

3. Specifica

tem

Input unit

Output unit

Remarks

No. of points

24 points (One-side common)

16 points (8 points one-side common)

Rated voltage

¥

12V DC to 24V DC

100/110/220V AC(85 to 242V)

Input operating | ON level

Below 10.2V

voltage OFF level

Above 3.0V

Input current

3.5mA/12V DC, 7mA/24V DC

—

Output current

1A/point, 4A/8 points -

Temperature derating
function provided.

Plarity Non-polarity —
Switching element and :
line-closing voltage drop - Triac, 1.5V or less
OFF-state leakage current —_— Below 1mA (200V AC, 60Hz)
OFF to ON 3ms Below 1ms
Response time
ON to OFF 3ms Below 10ms
1/0 signal indicator LED display LED display

External wire connecting method

3

Terminal block. Terminal screw

M3.5 with tortoise-shell washer.

Insulating method

Photocoupler insulation

Photocoupler insulation

Dielectric strength

1.500V AC

for 1 minute

Insulation resistance

Over 10MQ (500V DC megger)

Noise

1.000V 1us (with noise simulator)

® External connection

Example of + common input unit

'
—

Example of — common input unit

Vi3l s]7e[efo ] FIu3[isi7[1a18]10]iF P« pe jLBilDIITF[PI[-zwl oc
loJ2f4T6 s fA[c[s[lohzlulxslla[IA[ncFE[Ml[ lov] our 1alicT1e[mi] JTov] our
Input resistance: Approx. 3.4kQ EE
“““““““““““ | [fo. e
gﬁ ks a:i E I e
exterior.
-1 pus]smf 202212426 P2 [ 28]2aT2c]2e ][ P3[30 32 [3a 3674 Dol oc
- Jaun[ s 21T 23] 2527 [F,ujzglzs[zo 2F [fmfE31] 3313537 1AL ic] 1e[mi] [[ov] our
@ upply ',’.‘.’SE'&'P e povar
-ee(Xas 68- A X10) = = = = ae supply

~n

fa AT

tions
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3. Specifications
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27) Type FTB&10A analog timer

1. Outline

2. Specifications

This is a type of F50 expansion units that incorporates CR-type 8 analog-timer points. By connecting this to
the F50 basic unit, controls of timer starting, time-up signals, and others become possible.

ltem

Specifications

Remarks

Type

C-R analog timer

ON-delay operation

Settable time-limit range

0.1 to 600sec.

Switching among 4-step setting ranges

Setting method

.By adjusting front panel variable rasistor

Resat time

Less than 0.1sec.

Repetition accuracy

Less than 2%

No. of contained points 8 points

No. of exclusively occupied words | 2 words

Time-limit contact points display ---8 points| Bit No. position INPUT O to 7

. : Instant contact points display -+ 8 points| Bit No. position INPUT 8 to F
Operation display - - - - —
Start-up input display sreeseeenecees 8 points Bit No. position OUTPUT Q to 7
Integration input display -++=-+«+--- 8 points Bit No. position QUTPUT 8 to F
External dimensions

130W X 182H x 970 (mm)

3. Configuration
@ The timer is assigned with a total of 4 I/0 points consisting per point of 2 input points (start-up input and
integration input) and.2 output points (time-limit contact points and instant contact points).
®):The signal transmission/reception status with the basic unit can be comprehended by reading corresponding
addresses for time.up after starting the internal timer through outputting (coils) signals to mounted addresses.
3-1 Timer operation 3-3 Setting of time limit ranges
Pﬁ_l Two time limit setting switches are provided for

. p die ¢ each 1 timer point. By selecting combinations of
Start-up input - Time-limit contact points h TEoh b
imer N
Integration stop input Instant contact points these switches, 4 step ranges can be set.
Time-limit range A 8
, °"| 0.11t0 1sec. OFF OFF
Startup input 1 to 10sec. ON OFF
ON I
0.1 to 1min, OFF ON ~
Integration i _l— ? ~
egration stop input 1 to 10min. ON ON
Set time| I
fimit :
Set time timit | [‘_7_2_! 1 3-4 Component names Time-limit setting
ot tme hmit —7T11 | ON variable register
Operation
Time-limit contact point d;gp.ay lamp :lvavr;(gcehchange-over
—" 7P
ON ( ro n 7 n g o1y /iy )
Instant contact poim—[ LL ,J @ @_ @{ %r L
[©] T o ©
® Time-limit contact points are turned ON under "T1 +T2sSet 7
time limit. AN N
® During integration stop ihput ON. time counting operation is | Jfever 1 Tinwdame contact pants
suspended. : ; : : 7 tostant contact points
. . ’ {CTo | .
3-2 Address allotment of timer signals l\" :l MICREX-F
FTREIO
INPUT O T N ey
Time-hmit contact pomnts Instant contact paints -t I T | T pr——"
WBn Lo[-]z[n!-[4[.1:]-[.[.].]:[,[.[.1 ':‘E: :::~: :1.:.;
T o[ e
musnnussSiRRl | ;
" - : Lo S T T o] o [ o i
" - . ¢ ' Expansion- “[l o o on o Expansion-
" ; I : : * ! i ! cable cover oanct | pa~ts | 1eie | Giwte | teiom cable cover
— ! )
] - i ' ° [} b AN
[ 1 i ; _ : Homand| ¢ ; : ! ]Smww by
o1 : [ : 22 A2 rregration input
L LTI T co |
W8an+1 ;..'.[xﬁJ.[.[.[v[-[.h[.&[»[g[-l
— Startup mput Integration stop nput o ( ‘j i !m )
QUTrNT | @ @ @ @} HaRY & r

-
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4

)
;N r’%
w . . §
*Example of analog timer operation ;

- . - - . - 2
Explained below is the method of starting timer TO (B0050) by input of B0000 under the following system and by $
output of B0020 after a lapse of 3sec. F

i‘ B0000 )
| ;)
4 1
o
i Input_B000O Voizzz77A 4
T
] ON F{

Timer start-up B00S0 F;;;;;?;w% f

l<-5 sec,—.1 on v
| Time-limit contact points B0040 7777 b3
n ON ]
o ’
. A Output m
<>‘ F50 basic unit Analog timer unit 80020
: 80020
1. Storing of users' programs \
- The following program is stored into the basic unit. I s
’ ! <
BO040 B0020

| i {

[ 2. Setting of analog timer unit
: 2-1 Setting of time-limit range
r

Time-limit range of timer TO is set within the range of 1 to 10S (A ON side, B : OFF side) mth the setting
switch provided on the unit.

t 2-2 Set the time on timer TO by ad justing the variable resistor.

|

Adjust the arrow mark at the centev}posi!ion.

ON side
OFF sude

ABAB

3. Operation

Set the operation (RUN) mode on the basic unit and conduct the following steps.

. 80040 is it | —
(s ) ~Rar

45

| Turn ON input 80000 W (8; g

|

Confirm that LED for stant-up
input BOO50 is lit.

After lapse of Ssec.. confirm _OUTPUT
i e-limi BO0SO is tit. ]| |.
that LED for time-limit con- \4..@'

1
tact points B0040 is lit. 45
Simultaneously, confirm that 89
output B0020 of basic unit is €0
ON.

23 ] Time-imit

6 7 |~ cantact ponts
A B

E F

Instant
contact pomnts

) Start-up input

Rl A ¥

] Integration nput

Analog timer unit -
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28) Type FTB510A counter unit

1. Outline )
This is a type of F50 expansion units that enables addition/subtraction counting up to the maximum of 50kHz.
his counter unit not only enables controls of reading, changing, and other status of present count values through
. g
onnection with the F50 basic unit, but also permits direct output of comparison results with comparison set va-
c p P
lues controllable from the front panel.
Regarding details of specifications and operating methods, refer to the separate Instruction Manual.
g
2. Specifications
Phase 2-phase signal with 90° phase difference. 1 phase + direction indicating signal,
Count input signal 1-phase addition (subtraction) signal
Level 0/5V or 0/12V signal, below 10mA
No. of points 1 channel
Counting speed 30pps or 50Kpps
Counter Count range Coded BCD 6 digits (—999,999 to 999.999)
Type Up-down counter (presettable)
Reset input (preset) . External reset, soft reset. soft preset
No. of points 1 point (Setter on panel front side)
Comparison Comparison range Same as count range
(See NOTE below) | Comparison contents >. <. = 3types
Comparison output Direct output, status register
No. of exclusively occupied words 4 words
Insulation method Photocoupler
Display 7Seg LED
External dimensions 130W x 182H X 97D (mm)
Weight :
3. Front-side layout
Input/output terminal block
p
8 / 9]
e e
CP1ICP2|RST o
Dy |7MI RENICOS] PT] M2 = oV
RST
REN
! disol /—/ 8cos MICREX-F Present-value display
nput display = I
(nPuT]
\IRd Frasioa d
Value setting switch
ololo|lol o H
s|o|o|ojo o) L
+ ] s s s
(AT T o3e F 036 [vie)
| (T
Output display || -
I~ o > Present value > Set value
o = Present value = Set value
o 'Z Present value < Set value
on
5] o.mm & Q. ol
< 12345678 TIMER RESET |~}
{ g&:?g;‘gr\:vitch [ Reset switch
Timer time-limit
setting volume knob

Note. Comparison at a plural number ot points is possible by using FPL command of F50 basic unit.
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3-4 Preautions regarding use of digital 1/0

Y4

aution cjrcuits for I/0 circuits and countermeasures
{a) Caution circuits for input and countermeasures

T

Status

Causes

Countermeasures
. . i istance that causes
Exampie 1 | « Leakage current from external devices . Connect an appropriate resista
. L. . terminal-to-terminal voltage of input card to
(Drive by a proximity switch or others) become lower than reset voltage values.
e | -—--—I— AC input
. C
- ¢ AC input
i R
Input signal R | Leakage current
cannot be ~ .-
turned OFF. ~ e
External et * CR values are determined by values of leakage
- - Power supply current.
Recommended value 0.1~0.474F
. 7~1209 (1/2W)
Example 2 | < Driving by a limit switch with neon lamp * Same as example 1
— e ——r + Or provide a separate display circuit by making
AC input the circuit independent.
% ( Leakage current
Input signal L F—— o)
cannot be .. ' N\
turned OFF. L~
* Neon lamp sometimes remains hit.
Example 3 | *Leakage current caused by line-to-line capacity | *Same as example 1
of wiring cables * However, leakage current does not 6ccur when
A= power supply is provided on the input device
,[ : AC input side as shown in the figure below.
u S Leakage -
Input signal : "1 current : AC input
t be I . ) l L
canno H
1med OFF P [ 'y I
turne : —————% Power supply = L ~ '
e s« —d Power supply b
Exmple 4 | - Detour caused by using two power sources * Change two power sources t°_ one. .
* Connect a detour-preventive diode (as shown in
r N L— 0¢ input sink the figure below).
. ‘[_L J. l— DC input sink
EI T
input signal E2 “ ¢ e
| i ]
caqnot be
turried OFF,
« Detour occurs when E, >E, exists. -
Exmple 5 | .« priving by a switch with LED display * As shown in the figure below. connect an appro-
priate resistor so that voltage between the input
— —l — card terminal and " —" common exceeds OFF
DC input sink voltage.
Input signal i v Leakage current —_——— DC input sink
cannot be ‘L - )
turned OFF. l :} Resistor
1 B P '] l

|
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“ aution circuits for output and countermeasures
() C p
H

R

Status

Causes

Countermeasures

Example 1

During output
OFF. excassive
voltage is im-
printed on load.

* When load is subjected to half-wave rectification
on its interior (in case of solenoid).

Ouput |
oL

—— o c—

* When power-supply polarity is @. “C” is charged.

When the polarity is @, voitage charged to “C"
plus power-supply voltage is imprinted on both
ends of D1. Maximum value of this voltage is
approximately 2+/2E,

» Connect resistance of several ten to several

hundred kilo-ohms to both ends of load.

NOTE: Although no problem is caused on output
elements, operation in this manner may
cause degradation, burn damage. or other
troubles on diode (D1) buiit in the load.

L

="/ Resistor
! F-=<==="
1 1
1 B N R
I |
. | . J

! Load

Example 2

 Leakage current caused by surge killer connected
in parallel to output elements

i

» Connect resistance of several ten kilo-ohms to
both ends of load.

NOTE: When wiring distance from output card to
load is long. exercise care because current
leakage may also be caused by line-to-line
capagcity.

Load cannot be
turned OFF.
(For DC)

Load When Fuji's minicontrol relay is used. apply
Load cannot be c < ™~ the following measures:
tumed OFF. Ra . ( Leakage current \/, 100V AC:Parallel resistance is not required.
200V AC:Parallel resistance of 22 kilo-
_§ 4 - chms, 6W. must be added.
Resistor
Load
Example 3 Drive the relay once and operate the timer of C-R
' type at the relay’s contacts.
Use timer other than C-R type.

. NOTE: The caution mentioned under example 1 is
Time limit ir- essential, because certain types of timers use
regularity occurs internal circuits of half-wave rectification.
when timer of Same as example 2 above
CRtypais \
used as load. =y Timer

Qutput . .. 1
i E—t
H o/
; Relay @
\ ————
Example 4 * Detour caused by using two power sources « Change two power sources to one.

Outpu-t ’

' PR RN

» Detour occurs when E,< E; exists.
« Detour is also caused when E, is turned OFF
(E2 is ON).

= Connect a detour-preventive diode.

NOTE: When relay is used as load, diode for ab-
sorbing reverse starting voltage must be
connected to the load (as shown by hy-
phenated line in the figure below).
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Status

Causes

Countermeasures

Example 5

OFF response
time of load
is excessively
long.

* This phenomenon is caused ty using transistor
output to directly drive large-current-inductive
load such as solenoid (load with large time
constant L/R).

Output

Diode X (Current during OFF)

A +

Load T

L

* Load cannot be promptly turned OFF because
current flows through diode at the instant of
transistor output OFF,

Load may be turned OFF after a lapse of more
than 1 sec.

* As shown in the figure below, insert miniature
relay or magnet contactor with small time con-
stant and use its contacts to drive load.

Cutpai — |

A

r Load

Example 6

Output transistor
is destroyed
(transistor out-
put).

* Rush current of incandescent lamp

Output

* Rush current over 10 times the rated current
sometimes flows at the instant of lighting.

* To suppress flow of rush current, cause dark
" current to flow at the level of about 1/3 to
1/5 of rated current of incandescent lamp.

Output ~ —]

XX .
-:‘
5 | Dark current

In case of sink-type transistor output

X

—-ﬁ

AN

.

Output 1 .

(’ £ |Dark current
+
g ilI

-
., _J In case of source-type transistor output

TeAA

Example 7

Output triac
is destroyed
(SSR output).

* Excessively intense voltage is imprinted on
output elements.

Thac

R.e-versﬂale
) Normal moter
T 3O
Reverse 0t l
: Power -
supply
s
—— Common

* During normal-coil-side output ON, voltage is in-
duced on reverse coil, and excessive voltage (in-
duction voltage+power-supply voltage) is imprint-
ed on reverse-coil-side output that remains OFF.
A case opposite to this phenomenon also occa-
sionally occurs,

* Sometimes voltage nearly two times the power-
supply voltage is also imprinted.

* Before destroyal of triac. surge absorber may be
burnt.

* Use magnet contactor or similar item to relay
output and employ its contacts to drive load.

- — -

: ,‘(\ ; !
| o]
7

— . —

* It is desirable to achieve interlocking at the
exterior,
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4 Internal Configuration

4-1 Internal block configuration and functions

Connector for

program loader DO5 program loader

T link adapter T link connector

Power supply for

D10 program loader Interface circuit
for T link

T-link controller

CPU

System memories
ROM and RAM memory

sion unit connector

Paallal-PIO-bus

controller

User program

memory cassefts Power supply .
for logical lf’;v;/eas::gly
circuit !

Basic unit PIO

— Expansion unit PIO

I~ Expansion unit PIO

24V DC
Section Description
The CPU is a microprocessor which controls the whole system, and performs the following
processes.
- « Initializing
cPU « Execution of numerical operation and filing

* |/0 processing
« Program-loader interface

« Self-diagnostics and collecting trouble information

« P10 control

Systerq memories ROM and RAM

System memory comprises system program (ROM) for CPU operation and work area (RAM).

Bit processor

Processor to execute ladder program.

Bit data memory

Data area for auxiliary relay. retentive relay. etc. using IC-RAM with battery backup.

Word data memory

Data area for timer. counter and file memory using IC-RAM with battery backup.

User program memory

Memory area for system definition and user program.

IC-RAM is a standard item. As for EP-ROM operation, EPROM (separately purchasable) must

be additionally mounted.

Controller

Controller to transmit and receive data through T-link

T-link
adapter

Interface circuit

Interface circuit for processor unit and T-link

Parallel-PIO-bus controller

Controller for PIO module.
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® Word data memory
Either sined BCD 8-digit or binary 32-bit data are stored in N
the word data memory. In the file memory area the data :
format for each file can be designated by the user program. _
® User program memory .
‘Memory cassette includes user program memory areas for
system definition (regarding contents of definition, refer to
page 133) and user program.,

,Chapter 1

4. Internal Configuration

C

® Bit data memory

i_\)’he bit data memory comprises various areas which can be
designated bit by bit.
170 relays, auxiliary relays. retentive relays, special relays
and annunciator relays can be designated as ‘signed BCD 4-
digit’ or ‘binary 16-bit’ data. In the stepping contro! relay
area the present step is stored in the memory areas as ‘un-
signed BCD 2-digit’ data.

IR wE

4-2 Memory map

433

User program

Bit data memory memory

Word data memory

Signed BCD 4 digits
“binary 16 bits)

Signed BCD 8 digits
(binary 32 bits)_.

e o
' ~
- Memory No.| 170 relays { l o
N (BOO0O 10 BO9SF) 0 System definition
! t Timer set value 10
Relay No.
8
WB0093 128 words
WMa0 Auxiliary rela ysonz?
' s 11 TRO00O
Whogay | (M0000 to MO31F)
| WKoaoo Retentive relays
ivi y .
' — (X0000 to K031F) 2 Timer current value 11
' 128 words
Differantial relays User program
(D000 o 0031F) [ I TRO127 2.387 steps
WF0000 WAN) Counter set value 12 32 words g This table’
Special relays 3 CS0031 B is contained
WF0023 | (FO000 to FO29F) CR0000 n user
WA0000 — CROO31 Counter current value 13 32 words rl;‘f:%fg:c
Annunciator relays
wacors | (40000 to a015)| 4 BD0000
Data memory 14 .
Timers 128 words
(T0000 to T0127) 8D0127
W26.0 Previous value 30 Data table
$ on differential 26 32 word 128 words X 16 files
3 ) ) W26.31 | relay b o $ where data format is
T;ame-up bit N W30.0 45 designated as 1 word
(o550 v T0127) — 16 $ ) User:f:‘e - 3s0 / = 32 bits
words where
Count-up bit data format is
0 3t designated as 45
(C0000 to CO031) |7 1 word~ 32 brts

Unsigned BCD 2 digits Avoid duplicated

D — use of file Nos.
WS0000 ;
. 128 words ?vhoro

Stepping : ::‘s.ig':;;::; o

controllers 1 word =16 bits

(SOO'OO 8 ..................

to $99.99
WS0099
NOTES:

> 1) 170 relays not being used on programs can be used as auxiliary relays. )
/ 2) Word data memories (TS, TR. CS. and CR) not being used on programs can be used as BCD 8-digit data area.
3) The above-mentioned data module Nos. are allotted to 1/0 relay area (B area). auxiliary relay area (M area), or other areas as

file Nos. inherent to systems. By using SEL or DSEL instruction to designate these data module Nos.. they can be employed
similarly to user files.

3
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4. Internal Configuration

( 4-3 Relay No. and memory No. )

. For designating memories by using a user program, relay Nos. (High-order bit) «———  Bit position = (Low-order bit)
) or memory Nos. are used. The relay Nos. are used for designat-
~ ing contacts or coils bit by bit, and the memory Nos. are used
' for designating either 16-bit or 32-bit words. The examples of o
" relay Nos. and memory Nos. are as shown on the right. weaoot
The following areas are used in common for relay and data WB0002 ~
memories. - | | wees T T T IO e .
« /O relays. auxiliary relays. retentive relays, special relays. : i:r 3%'631%'?
and annunciator relays.
Thaese areas are specified as follows. (In case of I/O relay area)

12 3 4 %S 8§ 1 8 9 A B C 0 E F

WBC000

e T ——
(1) Relay No.: One bit (contact, coil) =] i
Relay No. comprises identifier “B”, consecutive number / r
(decimal), and bit position (hexadecimal O to F). WB0099 / %
(Example) : 8001 D B —
il (B:" position / Relay No. for this bit
onsecutive number X is BOOOQA.
(2) Memory No.: One word (data) Memory No. for this

R . ey “ gl ¢ word is WB0003.
Memory No. comprises identifiers “WB” and consecutive

number (decimal).

(Example) : WB0003
Consecutive number

Relations with basic unit/expansion unit terminal blocks

As for 170 addresses of F50 series basic unit, the area for 64 points (4 words) is assigned. Addresses are allot-
ted starting from B0000 for input and from B0020 for output. Addresses not allotted can be used as those for an
auxiliary relay.

When an expansion unit is connected, the first unit connected to the basic unit is allotted from B0040. Subsequent-
ly added expansion units are advanced forward in units of words.

1) Example of using basic unit only

FPB40R-A10 1 unit

719180 [F [ 11[13[i5[17 PV ret] —3C —_—
flalelelioliglislie weoooo Ll 4 56 78 9 ABCDEEF
= A1, I/ / Input
WB0001 % Y -
Type FPB40 wB0002 Output
WB0003 e
— Can be
WB0096( | used for
WB0097 auxiliary
WwB0098 relay
wB80099
FPB56R-A10 1 unit ®Vacant bits in the input area cannot be used as auxiiary
relays.
l ® Vacant bits in the output area can be used as auxifiary
/ ' \ relays.
T13 719 BIo [F TS 7o e 1O F [ PI i —=
024:6BACE!OIZNIblalAICIEMI _l‘f,. W800000123456789ABCDEF
wa0001{ 1 Input
WBC002 Output
Type FPBS6 > tpu
WB0003 -1
wa8a0004 Can be
used for
---mm-u-&;m IEIIE] — —T1 | auxiliary
WB80097 relay
\ _/ WB0098
L WB0099
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% :
» 2) Combination examples of basic unit and expansion.unit #
Basic unit : FPB56R-A10 1 unit i
Expansion unit : FTBS6R 2 units EJ
b
{ %
;' WB0000 P2 3 4 5 6 789 ABCDEF ‘ 3
; WEB0001 3
: WB0002 "
ol WB0003 v ‘
] °
e WB0004 [y
3 WB000S
@ > Lt
a WB0006
WB0007
WEB0008. N ‘: s
y,
wB0009 b
WB0010 t‘
%
WB0011 Y .
WB0012 .
. wB0013 -
WB0014
weoo1s
T e
L— ] L—
ol
ws82095
wE0087
WB0098
WB00%9
. t ]
P=) %" L
] é s
" * M
-
| T [os)
(3] .
J &
: ® By connecting an expansion unit to the basic unit, /0
& addresses are automatically allotted as shown in the
»
above figure.
. %- ® Indicate word addresses in the blank space of the ad-
- dress nameplate printed on the case surface of expan-
T sion unit (as shown by an asterisk on the figure on the
left).
® Areas not used can be utilized as those for auxiliary
relay.
*/oo]
4
-
L L
3
-] .
3
@ »
& <
-

_ A
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4. Internal Configuration

e
-
g

- ®

3) Combination examples of basic unit and expansion unit

Basic unit . FPB40R-A10 1 unit
Expansion unit . FTB56R 1 unit
- . FTB32S
l
; 01 2 3 456 789 ABCDETF
*; Jows
e Basic
3 g NN unit
2 s S
3 3 | .

g input Expansion
unit
|

/ lExpansion
punit I
— Can be used
for unxiliary
relay
o ] =T ]
wBoes?| |,
WBC098
WB0099
ot
.§
c S s @1/0 addresses of expansion unit are allotted from address
£ 4 H
€ +m WB0004 that is subsequent to the addresses (equivalent
g - ©
] a to 4 words) assigned by the basic unit. Thereafter, al-
_l lotment on expansion unit is made in units of words by
advancing forward.
. ® Indicate word addresses in the biank space of the ad-
? ' dress nameplate printed on the case surface of expan-
sion unit (as shown by an asterisk on the figure on the
) left).
3 ® Areas not used can be utilized as those for‘auxiliary
I relay.
g
e cs
= i
g bu‘ =
s o el B 2
3y N ()= 8 TP
] =p] 2 L
~ A |
b =
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5. List of F50 Series Instruction Words

The table below lists the instruction words usable on F50 Series processors (FPB40 and FPB56) as well as their
No. of steps and execution time.

oA,

e(f:e.r- Instruction Instruction symbol Function —~F No.| No. of Execution | Explanation
of D05 steps time (us) | page
NO contact —_— -— 1 1 43
NC contact —A F— — 1 1 43
Coit )—-] —
° — Maf. No. of instruction symbols for ! 1.25 43
Set a circuit _
¢ —(sr 1 line : 10 contacts + 1 coil 1 1.5 44
* 1 column : 8 lines
Reset )_l —
—(R Circuit returning is possible. 1 1.5 44
Rising edge
o |differential — 1 Fi 1 |17 a5
Q <
¢ | Falling edge
é_ differential — — F2 1 1.75 45
-]
(7] Inversé —_ A -_— . 1 1 46
*\ Ld
. Shifting can be carried out until 511 1-word
> put signal bits have been reached in both ,e;’i'fér
2&"‘3&2}"-" SR 1 directions (right or left).
. . | !
Shift register Clock i { F5 [ Clock 48
—_ 1
;e tnput !
Reset signal J sién’ua " »@ @4- s':g:tnl
Each of 100 step controls can be
Step controller —= Sk A SC)—l executed to 100 steps. ™ 1 1.25 49
- " i ion/
o . input signai I__ﬁ m operati
g | ON-delay timer — | g stop
& v |—“_f TON )"{ ot signal | T —— 1 12.25/5.25 51
Count Reset signal Ouring counting/
Counter e B T [ B i) rever
Reset signail gT Z ‘; oot vatta 3:,:‘ m — 2 1 A 53
Outpyt signal pe==
k) ;
§ [Jp count pulse Reset signal (1  —
° Up and down E:r" ceertuocT ]’_ Up RATA ant .
| ose 1 Down count pulse Ve F4 4
\ counter R'”" ﬁ—‘"'Wl { : "l Set vaiue 2 5
l LR . J Qutput signal
Z, is added to Z,. |In case the re-
Add }—| 2, +2Z, — W l and the result is sult exceeds
H 2 ! R loaded into Wd. the data range F10 4 58
of Wd (7999
Z, is subtracted OI: i799'3]9999)-
Subt from Z,. and the re- | the overtlow
5 ubtract I"‘”'—[ 2, - 2, ~wWd] l sult is loaded into | relay is setand |  F11 4 59
§ wd. the maximum or
- 72, is mulipiied by | i value
2 | Mutiply }—-I X 27, — W ‘ Z,. and the result
.§ Haz Z ¢ ] is loaded into Wd. Wd F12 4 60
E Z, is divided by Z,. and
Divida }_q {2+ 2—wal| |lowe(mmnme ™
- - 0 Wd. (Digits to t
' ! : l tight of lhg Idstvc(i,rrul. F13 4 61
points are trumcated.)
The result of Wd+
Incrément I—i — +1 wa ) l 1 is loaded into Wd. Fi8 2 63
The result of Wd—1
Decrement l—”—{ -1 wd ] l is loaded into Wd. F19 2 64
The comparison between Z, and
> |_| 2>z )_' Z, is carried out. and the result is
5 =z : H output to the relay as follows; F30 4 65
1 § Condition is satisfied «-
g- Output relay is turned ON
_ Condition is not satisfied --+
© & }—“_[Z' >= )—i Output relay is turned OFF F31 4 65
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5. List of F50 Series Instruction Words

Refer-
ence

Comparison

Instruction

Instruction symbol

Function

~(F No.
of D05

No. of
steps

Execution
time (us)

page

Explanation

NN

——{ 2,<=2, X )—'

——{ Z, < 2, X )—i

— 2 =2 >-‘

The comparison between Z, and
Z. is carried out, and the result is
output to the relay as follows.
Conditian is satisfied ---
QOutput relay is turned ON.
Condition is not satisfied ---
Qutput relay is turned OFF

F32

€6

F33

67

F34

67

F35

€6

v F

Logical operation

AND

I--n—{z, AND Z; ~Wd] l

AND instruction of Z, and Z; is
executed. and the result is loaded
into Wd.

F50

69

OoR

‘—n—-[z. 0R 7, — wa] |

OR instruction of Z, and Z, is exe-
cuted, and the rasult is loaded
into Wd.

F51

7

EQR

2, £ z,~wa] |

Exclusive OR instruction of Z, and
Z, is executed, and the result is
loaded into Wd.

F52

inverse

!—u——[ Z INV wd ]I

The lagic for each bit in the word
is inverted (0—1 and 1—0), and
the result is loaded into Wd.

F53

73

Shift right logical

I—H—{Ws sAL wg : 2] |
Z . Number of shift bits (0~31)

Shifting of Ws to the right is car-
ried out by N bits and the result is
loaded into Wd.

ws [T
A SN VANNY
we (L1001

F54

74

Shift left logical

-

]—-H—[Ws SLL wd :Z] I
Z . Number of shift bits (0~31)

Shifting of Ws to the left is carried
out by N bits and the result is load-
ed into Wd.

F55

7

Conversion

Binary/BCD

I—-u—{ Z BCO wd ]l

Binary data Z is converted into
BCD. and the result is loaded into
Wd.

F70

77

BCD/Binary

l—u——[ Z BIN Wwd ]l

BCD data Z is converted into binary
code, and the result is loaded into
Wd.

F7

78

Decode

}—u—{ Z DECO wd ]l

“1* is set for the bit position desig-

nated by Z, and it is loaded into Wd.

L S

01 2‘3 45 -
w {0 ToToaT -}

F72

79

Encode

|—u—{ z ENCO wd )

The highest bit position where 1"
is set is changed into BCD number
and it is loaded into Wd.

012345
z [ofofoJsfofu] . :

!
w3

F73

80

Count ON-bit

‘——n»—{ Z 8CNT wd ]

Number of ON-bits is counted and
changed into BCD number. which
is loaded into Wd.

Wd[ﬁl

F75

81
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= 5. List of FS0 Series Instruction Words
Retor- ; i i ~{F}4 No.| No. of Exscution | Explanation
nce Instruction Instruction symbol Function of D05 steps time (1) | page
|
; Data’move [ Z MOV wd ] Z is transferred to Wd. F170 3 83
i Logical move —{—{ z MoV wd ] Z is transferred to Wd. F180 3 83
. . Data block of N words is transferred.
] Data block move ——{ ws BT n"zo Y 2‘8)] N F71 4 85
. N : Number of words to be transferred | Wi wd '
= r ‘ H
f f———l Sm— 4
Logical block move — L ws LBT(Wtd 12‘8] - © = F181 4 85
(e e S—
* . N . Numoer of words to be transferred
5 Data designated by N, and N, are
i H H{Ws DT Wd: Ny: NpiNy] transferred to the area designated
N.(O 1o 31) : by N, as follows
- to
Digit transfer First bit data position of source 2 Léi.'/léu— 3 F172 5 86
N2 (1 10 32) :
N b:gmbor o)f bits to be transferred \
- to 3 TS
- . First bit data position of destinatien wal” L —Y-Z"él/ll
; I [FILE N, :Na :N3 X ] [ User file area is defined within file
data area. It is always necessary o
4 3 N, : File No. (30 to 45) define prior to utilizing file operation
Detine file N; X size (X must be "1~ when instruct?on ok P - F193 4 87
using FS0 Series processors.) \
- N3 . Y size (1 10 128)
X : Data format (signed! BCD 8 digits)
File N, FIFO, and FILO files are
cleared to zero.
H fFLeL N ]
2 | File clear Fi94 1 88
w File N
N : File No. (0 to 45) I
Data designated by Z in File N are
transferred to Wd.
l—u—{ N:Z SELWd ] l /ST
Selact o 23 F195 3 89
N : File No. (0 to 45) v i
.
| Z, is transferred to Z; in the file N.
| H z, psELN:Z, ]
; Deselect " Z:J Fie N F196 3 90
i o ] b
f N : File No. (0 to 45)
5
l [ TABL N,:Na:NatX ] Once user file area is defined and
Data tobi 1R initial data are set, it is only possi-
ata table .
e s N, : File No, (30 to 45) ble to read data from data table.
definition N3 : X size (X must be “1” when F201 92
using FS0 Series processors.)
N . Y size (1 10 128)
X Data tormat (signed BCD 8 digits)
Dats l-——[ N ] t :
2 N : Decimal 8 digits I Data are set F235 92
. This instruction declares end of pro-
Data end - HHL DEND 1 I gram, P F202 92
& This instruction declares PEND as
g, Program end L PEND ] I the end of program, F231 1 93
a.
When a jump instruction is executed,
— —{ JMP N ] l programs between JMP N and JEND
Jump N are nullified. F253 1 94
N N X Jump target No. (0 to 99) LU 12
o i Programs o
I [ JEND N ] I i are nullified
| Jump end R F254 1 94
; N : Jump target No. (0 to 99) {eno 12
- L ] F325 1 4 94
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MICREX-F ——-___-_-h

6-3 FPL sequence instruction

)

l(r

NG contact. Description Example
. NG contact, coil —
1=
F-}
=
—_—
~§ i ala 80000 80001 M0000
5 a contact b contact Coil [t —
£ (NO) (NC)
£ MOG00 80002 B001Q
- 1 — —{
Max. No. of instruction symbols for
a circuit K0000
* 1 1ind : 10 contacts + coil
* 1 column : 8 lines
c Circuit returning is possible.
2
g
N
l)’
{
{
)
(& BOOOO  M0002 ) K0003
’ £ —— = YA St
%BMKDFASTCBMKDFASTC
s CiCicicioIclololotolol==Tal=I<]=
*Program writing examples]
Explanations on the program on the left
Series circuit is written into page 1. * When both input B0002 and B0003 are ON, output
80002 B0003 80031 B0031 becomes ON.
¢ [ — * When sither input is OFF, output B0031 becomes
i OFF.
| Key operation LCD display Remarks Key operation LCD display * Remarks
, P NF : — M
] 5\
[ Hoe
ENT
|
READ POOO1 WRITE
~i— B3
—  F)M | By pressing the N { FH
L] o . L]
‘ key. change to WRITE B { A
mode is made.
(1]
WRITE WRITE
« = B31
—_{ F = = { F ¥When CPU is oper
E @ 2 — Pt — 2 ated, press the key
g two times.
Monitoring is re-
started.
WRITE READ POO0O
—— B2

] appearing in the above table denotes pressing relevant keys while pressing key.
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Introduction of F50 Series

6. FPL Sequence Instruction

— ..
. E 1
E— Set, reset Description xample
Priority circuit for reset BC000
% ki — n [ l
> E)‘OOO Kogm 80001
5 —s —RH [ i 1
Q
H Set Reset B0001 K0Q01 X0001
£ — R | «n [ 1 ™
« Set instruction turns designated coil Priority circuit for set 80002
ON. This state is continued until the —_ H | l
reset ins?ruction' is given. ' 59{002 KOF?OZ)_ 80003
« Reset instruction turns designated —— ” ] l
coil OFF. This state is continued until
. .. B0003 K0002 KG002
5 % the set instruction is given, b ————{' S e _l I_] |_]
5
'S
4
& K000O ~ KOOOO
3 ~SH «RH
£ M|{K|D|FIA[S|T]|C
S I —r \
: 2olC=1=1ol=1-1=
rd
IT’rogram writing examples]
Explanations on the program on the left
. Set/reset circuits are written subsequent to final circuit. « When input B0Q04 is turned ON, B0034 becomes ON,
: 80004 Boo) . 800‘34 tha‘t became ON remains in ON status even af-
— { ter input is turned OFF.
B000S 80034 When input B000S is turned ON, B0034 becomes OFF,
h

h*

Key operation LCD display Remarks Key operation LCD display Remarks
B TLast circuit ] . E [ _Last circuit_ |
[Fo] (E e =1E53H | =
[v=](e] (5]
WRITE E
5
{ Last circuit | "~ Last circuit _ |
L) = ]
] R M
WRITE
—— B4
"Last circuit #Whaen CPU is oper-
_Elﬁ — —=s )I-] {S Jh ated, press the key
{R two times.
WRITE READ PQO0O01. 0002
—~Sy> B34 —— 80002
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R 2%

Rising edge differential,

S —
g F1. F2 Description Example
3 falling edge differential ' !
3 i
Fe) 1
€ |
& 80000 D00O01 ‘
§ —{t— i — {1 y— |
2 ,
£ B00O1 D0001 i
: i { | |
* When input signal rises, rising edge ~ i
l differential output is ON during a scan *;
' * When input signal falls, faling edge
differential output is ON during a scan
time of program.
g
| 8 —
; w 80000 i
: DOooO [ e — i
80001 I (r
M
= 0020 D0021 Qo 1 scon
E 1 !
slsiMm|k|[o]|Frlals]T]C
2 : -
|- i-- —_ -l ===

Igrogram writing examples]

Following rising/falling edge differential circuits are written.

Explanations on the program on the left
* When input B0006 becomes ON. D0000 remains ON

B0006 090'00 only for 1-scan time after input rises.
) A * When input B0007 becomes OFF, DODO) remains ON
80017 DPOlm only for 1-scan time after input falls,
v G |
| Key operation LCD display Remarks Key operation LCD display Remarks
T “Last circuit_ ] A [ " Last cicuit_ |
IR I o (
L2 :
[v] (o]
WRITE WRITE
—— B7
: Cact oner — ——
aslns :[“— L st circuit | =1l Ik _Lastcircuit _ i |
[ B ] N Bk —{  FH
— — — FH
]
WRITE WRITE
—— B§ I+ D1
[ “Last circuit 1 “Last cirouit ] | #%When CPU is oper-
E:I H— — F r’ — —3 F ated, press the key
= — — F two times.
[o]
)
WRITE READ POO0OO1. 0004
1> DO ~i~ B00O0S J

— 66 —
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§. FRL Sequence Instruction

Description

Example

nverse
% !
e
|
K]
2
.,E.' Z
s ~
k-1
v
3
s
g

Function

This instruction reverses the result of
logical operation.

No. 1'
operation
No.2
operation

No. 1
operation

— }
Ne. 3
operation

No.2
operation

A~

Qutput is ON
when a single
unit is oper-
ated.

rProgram writing exampleﬂ

Series circuit and inverse circuit are written into page 1.

P1.1

B0002 80003
—t

80002 BOOO3

P1.1 denotes that program is already completed and indicates steps for writing P1.2.

80031

80032
~

Explanations on the program on the left

« Only when both input B0002 and B0003 are ON. output
B0031 becomes ON.

« Only when both input B0002 and B0003 are ON, output
B0032 becomaes OFF.

Key operation LCD display Remarks Key operation LCD display Remarks
: { FH { F
B |f ‘ SIEE | ) ¢ ™
D N d | ::b-__,,__ { By pressing the E
ENT key two times, inverse
diagram is displayed.
[¢]
WRITE
{
K { F
EHEE | {
) WRITE WRITE
— 82 ~ » 832
[ —{ F " -
N SaRi] { FH
o ¢ — (
After memory writing.
confirm that status on
output 0031 and status
wRilg READ POO0O1 on 0032 are constant-
EiptL. ly opposite each other.

D appearing in the above table denotes pressing relevant keys while pressing key.

— A7 —
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6. FPL Sequence Instruction

MICREX-F

May we have

your attention

Instruc- o
tion - ‘
Ope:r-| By setting the reversing symbols before output, the series contact points indicated on the left-hand side beyond the point are
0N | equalized with parallel contact points. Also, the circuit with NO contact is equalized with the circuit with NC contact.
Circuit not using reversing symbols Circuit using reversing symbols
BO Bl 82 B3I Bf B85 Bs 87 830
80 5%, I—A»s——u_.u‘—w——,u-—lk—ﬂk—ir—' —
8l
82
a1 Turned into series connection
BL
i . R
8s Maximum?
-
87 BOC B! B2 B8 B8: B B B7 B8 860
X ot e e W e e B e e ey A o]
B BA 88 BC BO BE BF Bl0 BN
b e Y] ] P} P g e ]
B12 B13 814 815 BI6 BI7 BIE B19 BlA
e e L e | et | I
8i8 BIC B8]0 BIE BIF B2 B8 822 B2
A o b B K | e —
B2 B25 826 B2 B2 829 B2a B8 B
e K] P Bt P e f—r st ]
B20 B2 B2 B3 Bl B2 B BU 8%
A P b e A e F——{ [
B3 837 838 B39 B3A 838 B3 B3I BE
—Ar-—-.us-—qr-—ar——m——-ar—ur——dh——d -—
BIF B4 B4l ‘B4 843 B4 B45 BaG  B47
AP p——sd b P P el s sl <
g Max. 8 contact points Max. 72 contact points
g
RN 25| -
R ¢ { 82 BA BC BE BI 860
i 52 i -1 I T
- ik L8 8D | sF
Bs 85 4
i From series to parallel ! 812 814 Bie BIB B2A azc B B30 832
g
86 87 From NO contact to
] N NC contact ! ' B8 B D B | 8y
82 B3
-+ 4 834 B3% B3 B3a asc B3E 84 842
— —
BA @B : I : ] ’:: l l : l | :: I :: l
i} B35 | B3 [ 839 | 838] 830 | BIF | Ba1 | Ba3 | 835
8¢
50 B4 B4 BeA BAC BE B B2 s |
BE BF = 1 ’
{pedl 47 | B4 48| B4D] 84F | 851 | B5: | BSS | BS?
| 847 | Bag | 848 1 | 832 | 7
Max. 8 pairs Max. 36 pairs
B0 \&c 5%
4 i { B0 ®) BI B: B8 B B BA 850
81 1 P~ P “— -
35 \ /"’ 87 H g? ‘4;, | B.E
85 B85 From parallel to series !
H—r— X BIO B1l BI3 B4 BIE 817 B¢ BlA
3:__] From series to parallel ! -
— BI2 815 81§ B18
85 B8 - -
J 820 821 823 82 8% B2 829 B2
a7 ¥ ) - t ol el o o b -~
8y l 825 [ 828 [ 828 l
!8“9 B.‘B hald 0 hall el
" " ] K A
- 830 831 813 8 8% 8y : Bl B |
— 832 835 838 | B38
Max. 4 pairs Max. 16 pairs

—_— AR

vy i et §

e
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6. FPL Sequence Instruction

g Shift register F5 Description Example
_jf._-——;-f @ When the reset signal is ON,
B Input signal contents of shift register are BC002 00000
£
€ Shifting direction | gn | OFF. i {1
c 4y | @ The shift register instruction B 0000 MO005
2 Clock ! ! is restricted to the B, K, and M | }—~i————D 23 123 bits (MOOOS to M0018
7] l——————-{ CcL 1
2 { | areas B8 0001 I SR | |are designated as shift
H Reset signal . - 1 | |register.
= R 1 @ Clock must be differential D 0000 | "
Shifting can be carried out until 511 signal (identifier "D”). _ p———i CL !
pits have been reached in both direc- L_' 80031 ! ] :
tions (right or left). ‘s i
= ~F 23 bits in sladt-line
[7//4/4747//.4 :
Input 22 fad ., Input area are shifted.
signal ™ LTI I - o e A
5 MO8
9| NOTE: . L.
& Shifting direction signal : 1 ng~ 1
ON : Shift to the right Input signal BC00O right Z’;,?;;on) o
QOFF : Shift to the left Shifting direc- 1
Clock signal : tion signal B0g01
ON : Shifting is carried out. Clock signal B0002 __[_l_ILﬂ 1 M
OFF . Shifting is not carried out. il n
Dom “1 ”» M‘ Oll " uol‘ - ‘ L]
-] - O s ; 1
= -] — t Reset signal 80003
Ec E)— cL ] ) Reset
2| — —{R
Zi8|M|K|[D|F|A|S|T|C|B|MK|D{FIA/SIT|C
s z]clolololololololodol = =I-|-|- -
FProgfam writing examples]
BOCOF s
L ?Q?OQ, Explanations on the program on the left
E’C;OO (Input signal) ‘o 80020 « During rise of input BOOOF. ON or OFF infcrmation of
:.gqm (Shifting direction signal) ISR 24 B00QO is shifted between B0020 and BCOZ7.
00000 {Clock signal) « When input BOOOE becomes ON. all data is turned
! - OFF
BOOOE (Reset signal)
—i F R
Key Pperation LCD display Remarks Key operation LCD display Remarks
= o =2 | — ]
mb —{ FH
Cl=10 ()
<)
OEE =y D s
—]
WRITE WRITE
—t» DO t1SR
=EE « o =Sk o
— + —{  FH 1 { FH
-F: < ) D) al ( )
CEIE 2 B =
: % 7sss 8 times
o
WRITE WRITE
~SR»- C SR
K First address of shift 3
e (2]l B egr s s ==]e ¢ r
— i L { F
- ) (X ' — )
(4] < ol | ()
— ) o. of bits to be ' ' g ) Ve g fimes.
shifted 15 set. b3 %255 8 times.
—
WRITE WRITE
SR BOQ20 24 R SR ]

D appearing in the above table denotes pressing relevant keys while

pressing key.
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MIC R E X - e R S Sy

[-4
2 Description Example
3 Step controller P p
£ ® Step controller has following
-] (Step)
8 address numbers.
E B00OI $00.01
" $00.00 to 599.99 — {s¢ $00.01
k3 I"“ F—————HSC )—-I Step No. 80002 $00,02
'g' Sequence — {sC $00.02
< block No. B0003 S00.03
& L2 -{ SC S00.03
B ¢ $00.00
Each of 100 step controls can be exe- @ Current step No. for each of 000'0— { gc S00 clear
cuted to 100 steps. .100 sequence blocks is stored (S00.00 step)
in the SC table area (SO0 to 0" step shown in the above diagram is equivalent
S99). to “CLEAR" instruction of sequence control. No
other specific “CLEAR™ instruction is provided.
c
9
E s00 SC tablaaie® This step control circuit is designated so that the coil last tumned on operates.
b._f_‘ S0t No.| B0O0O! | BOOOZ2 | BOCO3 | BOOQO [S00.01{S00.02|500.03{S00.00
1 ON OFF | OFF | OFF -
S50 03 00 to 99 2] ON ON OFF | OFF
’ 3 ON ON ON OFF .
so8 4 | OFF | OFF | OoFF | ON )
S99 - —
5 Q ' Indicates the step position.
& 1 byte
3 —
% BIM|KIDIF AIS|TI|C
3
HiREIFEEEEE
l;ogram writing example;|
: Explanations on the program on the left
Following step sequences are written. * By turning input BO008 ON. S90.01 becomes ON.
Even when B0008 is turned OFF subsequently, $90.01
BOO‘(ﬁ s,ggém remains ON.
¥ =
80009 $30.01 30,0 * Next, by turning input B0009 ON, S390.81 becomes OFF
' i+ { gc 2 and instead 90.02 becomes ON.
Key operation LCD display Remarks Key operation LCC display Remarks
nia { FH { FH
EEE| ‘ = e
B3] B |
WRITE WRITE
—— B9
: ' - { FH { FH
=k - 568 >
=] - I=—] [CEC] | 14* SC M
=ka o
B(of
L]
WRITE WRITE
-— B3 =~ S$90. 01
} { FH { FH
= EE b “sc H H@@ ok (sc H
n . . alal {SC M
BAGE PAGE]
(015 [o] [o1E5[o]
WRITE WRITE
~SCyr S$90. 01 —~SCr S90.02

D appearing in the above table denotes pressing relevant keys while pressing key

——
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(
7. FPL Application Instruction

May we have
- your attention ?

Introduced next is an example employing BCN1".

t Ingtnuc-
q o BCNT L
J aul' on. While 16 motors are used, the number of motors in actual operation is rhonitored.
‘
i 113 7 8 Flulisfisfizhiehisa o hiF [P1]-av
2lGBACE‘Ol?ldISIB!A‘CIEM! OVWY'
FPBS56
+ | INf ALV 4 P A [ 4 P4
i) | = Fonfsujmze 25127 M3 2928 20 foF Tma] 31 2313837
£
L N R & S,
o Motor No. 0"
8
B
g MCO
2 a, w—
> | 3
[} | '
! ;
: Motor No. 15"
MC15
’ L4
. X
F54 .
l-—[ w82 BCNT WMI ] » Number of bits where station-
No. "2" is ON is loaded into
WM1.
4
]
g
Q.
]
|
i
|
b '
3 ¥
H
i

— 104 ~
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. Programming Tools

. Programming Tools

—

8-1 System configuration )

1) When operating as independent system 2) When operating as T-link system

ray

Basic unit
T —

Program loader DOS

Basic unit

fink adapter
! ROM chip adapter

Program loader DOS
ROM chip adapter

PROM writer

FRW100A
> A — . = @
PROM writer [m) Q e
/T m ®
Data recorder g / .)
Program loader D10 _Program loader D20 — @
Data recorder
\/ (Commerciafly
Only one unit of loader purchasable unit)
is connectable on one
T-link @
Printer FLP100A
PROM writer ®
FRW100A
3.5-inch microfloppy
disk device FFD100A
No. Name Type Approximate function ) Remarks
R For programming/monitoring, exclusive for F50 series Descrbed in Japanese-versim
FLDOOSA-A0 | ( japanese-letter specifications) User's Manual
@ | Program loader - — - : —— ;
FLD505A-A10 For programming/moanitoring, exclusive for F50 series Descnbed in this User's
(English-letter specifications) Manual
= For programming/ monitoring, Portable type y
FLDO10A-A10 (Japanese-letter specifications) Manual No. FH106
@ Progran; loader For programming/monitoring, Prortable type
' FLDS10A-A10 (English-letter specifications) Manual No. FH106E
3 For programming/monitoring. interfaces for CMT/printer/ floppy
FLD020A-A10 disk areg provided (Japanese-letter specifications) Manual No. FH107
f@ Program loader For programming/monitoring. interfaces for CMT/ printer/floppy
- FLD520A-A10 disk are provided (English-let.ter specifications) Manual No. FH107E é
P ]
'@ | T-knk adapter FTMO050A Operated as T-fink system(remote I/0 function) Refer to page 129
P . For program writing into PROM memory, read-out/collation also
® | PROM writer . | FRW100A is possible,
@ | ROM chip adapter FRW110A Used when writing program into ROM chip Standard item for ®
= s n ]
® 3{5‘%&2;3‘:"’%"” FFD100A Writing/read-out of program/comment to or from floppy disk ~
. Print-out of program lists. comment lists, or data memory use :
O | Printer FLP100A Status—of otheos Manua! No. FH107
® | Data recorder Eu?é?,:;fglzw‘% Stores program in CMT Refer to page 121 ’
Microfloppy disk FFDO10A ' FFD100A disket(for floppy disk device) Optional item
Cable FLCO10A For connection between T-jink adapter and loader Length: 3 m Standard item for Q)
Cable FLCO11A For connection between T-link adapter and loader Length: 5 m Optional item
Cable FLCO12A For connection between T-link adapter and loader Length:1 m Standard item for Q
Cable FLCO14A For connection between loader and data recorder/PROM writer Standard item for @. @
Cable FLCO20A For connection between D20 loader and FLP100A (printer) Standard item for @
3 Cable FLCO30A For connection between D20 loader and FFD100A(floppy disk device) Standard item for @

In subsequent Section 9, explanations will be made centered around handling methods of program loader Type FLD505-A10.
As for programming tools other than above, refer to manuals with respective numbers as shown in the above table.

. 1TY0
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Chapter 1 Introduction of F50 Series

”_- MICREX-F
S. Program Loader DOS

9. Program Loader DO5

fC 9-1 Warning j

O On certain types of instruction, only predetermined identifiers are accepted. In such a case, operate the Program

Loader by referring to Sections 6-3 and 7-3 of Chapter 1. 80000
For example, timer contact points cannot be set or reset. —( R )+ <«— Good example

TO0O
—{ R | <— Bad example

O When “INVALID INSTRUCT" appears while writing a program, programming is not achieved under designated

conditions. Therefore, operate the keys by referring to the symbol key/identifier combination list or other ref-
erence documents.

ﬁ During program writing, 8 lines of screen display can be scrolled up to
38 lines. When 38 lines are scrolled, load the program into the processor

memory. During program reading, no limit exists for the number of lines
that can be scrolled up.

LA A d\rNJNJ-/\

O When ALARM is lit upon closing of the power source, eliminate the causes of abnormality by referring to the
special relay areas or annunciator relay areas. ;

C When a program 1s written while the CPU is in operation, the processor operation is temporarily caused to pause
(about 3 sec. max.). Or, in such a case, a programming error may occur. Therefore, unless under the status
where erroneous control poses no problem, do not write nor change programs during operation. On Fuji's Type
D05 Program Loader, a message for confirmation purpose is displayed when writing is attempted during opera-
tion. Loading into the memory is effected when the - key is pressed again.

O Type D03, a program loader exclusively for ON-line (direct loading into PC memory) applications, is not provided
with OFF-line (loading into loader memory) functions.

Type D05 cannot read or write block diagrams. When a block diagrams is detected, display of “BLK UNACCEPTABLE"
appears together with its page No. and circuit No. Under this condition, scrolling, setting, writing, insertion,
and deletion all ‘are impossible. However, the circuits presently being displayed are continuously monitored.

O Type D05 employs the hexadecimal system for monitoring of data memories of single-accuracy-integer type(SI)

and double-accuracy-integer type(DI), as well as setting of data memory.

I B T
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MICREX-F
P. Program Loader DOS

9-3 Key layout and key function list

Mode selection key

i
RD
: - M .
7Instruct:on symbol
S || L £ A 1lisD |l w |[OATA key
' DECJHEX = — |l = =|l—]|| . {
¥ K . NPAGEY|
=1 ClojE|F vl
f 0 P
Helaolalslole
— Cursor key
P C
—Ha4ls|e|7te|>
> I\al E‘ o L. ———
’ = -s SHiFTE O 1 2 3 § CE [|enT -Operation designation
key
! .
Identifier key _/ [ Hexadecimal key
Shift key
DO5 key function
lu'::r\i{'m Designation Description fufxce%:n Designaticn ! Description
Shift SHIFT | Functions indicated in the upper part of a function PAGE Page Nos. are designated on readout. Page instructions
key key are selected by pressing are prepared on programming.
RO (Read) | Programs and data are displayed. DATA Data memories are designated on readout.
v - ¥ Decimal | Decimal constant
WR (Write) | Program diagrams are drawn on the screen.
Hexadecimal } Hexadecimal constant
5 INS (insert) | Program diagrams are inserted on the screen. 7 Module is designated. After inputting this key, mod-
§ DEL (Delote) | Program diagrams are deleted on the screen. valjo. iglpur
2 - — B Bit 1/0’s or word 1/O’s are designated.
g LD (Load) Program diagrams drawn or modified on the screen . - -
- are loaded into program memories of P capsules. M Bit memories are designated.
5 Changes in set values for timer/counter and data Each p"’szi"gT’es‘fI'.‘ss in .?.SR f°".?.ws and the sequence
] - : s repeated I T = TS — TR —
9 SET memories or forced ON/OFF for 1/O relays are carried 5 T 'T :%.eim:r up areas are designated.
£ out. s TS : Timer set value areas are designated.
START P capsule is started, é TR : Timer Acurrent valL.:e areas are designated.
= Each pressing results in as follows and the sequence
: is repeated : C —-CS —CR—C
STOP P capsule is stopped. C C : Counter up areas are designated.
Aux (Auxi- | Auxiliary modes is selected. System definition, diting. CS : Counter set value areas are designated.
. ’ N CR : Counter current value areas are designated.
iary mode) | memory erase, or memory transfer can be carried out.
- - K Retentive relay areas are designated.
NO contact. Each pressing results in as follows and
e the sequence is repeated. F Flag relay areas are designated.
NO contact (1) Inverse (— —) —~ NO contact (1) A Arrunciator relay areas are designated.
Ealan NC contact D Ditferential relay areas are designated.
—e Horizontal line connettion S Step sequences are designated.
= I Vertical line connection BD BCD areas are designated.
£ . - = 0 to 9. |[1/0 Nos.. data memory.Nos.. page Nos., or circuit Nos
> ¢ Cross line E A to F | are designated.
©
§ L H Coil 3 +/— Each pressing results in as follows and the sequence
° g>_ is repeated ! + — — — +
2 o
G ~TH Timer T . Breakpoint for data.
- «CH Counter 2 ¢ Cursor is moved upward.
[*]
<SH Set g g Cursor is moved downward.
8 & Cursor is moved to the left.
«RH Reset %
. © = Cursor is moved to the right.
4
- - tSCH Step sequence Operaton Ce Contents input with a key are canceled.
«FH Application instruction desabon | ENT (Enter) | Execution of instruction is carried out. NSE D e

- 122

NOTE : While pressing the key. conduct writing/reading of operand

of application instruction.
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S MICREX-F

Introduction of FS0O Series

9. Program Loader DOS

— 9-4 Operating method list )
——
e Page where ce-
Item Operation ?:‘,,,ﬁ,,",';‘::‘,
N av
First page ~E263) eyt 108
Page L FrGe (Page No.) 108
Circuit — (Page No.) (Circuit No.)
Address - y
= 11
(Search from first page) (Identifier) (Address) 9
Symbol + address i . . . :
(Search from first page) (Instruction symbol) (Identifier) (Address)
Read
Last circuit -
Adaress -] #1 When "NOT FOUND" appears.
(Search in subsequent direc- — (ldentifier) (Address) %1 start rsearching from first page by pressing 119
tion from cursor position) agan,
Symbol + address
(S:;rchinsubsequent direc- - (Instruction symbol) (ldentifier) (Address) ¥1
tion from cursor position)
Scroll in previous- B .
screen direction (At uppermost fine]
Scroll in subsequent- ) r
screen direction (At lowest fine]
o Cursor move -. ﬂ . . (Cursor moved to symbol drawing position)
£ -
[=~4
€ Wiiting wrT 4] (8] [=] [=] (symboi) (identifier) (Address)—] 108
‘oé (Cursor moved to drawing position)
< oy
Write stop b— Stop writing
Write continue —. Continue writing
Drawing Symbol insert @ (Symbol ) (ldentifier) (Address) 115
Cursov moved to insert position)
Line insert I <] [=] [n] B 16
Cursor moved to insert position)
Delete @IE@IH = 116
) {Cursor elate p V) (Cursor move of delete range)
Circuit delete -- E E 116
(Cursor moved to delate position)
..... % When CPU is in operation,
Drawung ey,
Load W press key twice. 108
\ Page delete ENT —M (Page No.) M 122
Circuit delete - (Page No.) (Circuit No.) 122
Page renumber — lENT] 123
Editing All 10 add. ch
add. change e[z New 10 add.) [ent 123
(1 point) B8 (Current 10 add.) B (New 10 ad )
All 10 add.change fwelim dd)fent 123
(16 soits (O 8(Current 10 add.) F18 (New 10 a .)
Remaining memory L " T 124
space display

* D appearing In the above table denotes pressing relevant keys while pressing key.

R K> & e
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9 Program Loader DOS

MICRE X-F mxmesmmne

. ’W'who;ooo-
Item Operation :mn","‘;;d’
 avadadle
Read -‘- (Address)
Read
= Scroll
E
€ | System . 144
o B . Modif
1 4 definition Y 149
« ettin )
. Load
System, T link, . . =)
message module . Various settin . ﬁ
registration ( g) .
Contact point/coil/
' timer/counter/word | ldentical with program reading method 118
. instruction
: . e Displayed on charactor
Monitoring;  Data memory (Identifier) (Address) dis;a:’/ D 118
Start ENT| Starts by pressing twice. 117
: Stop E ENT Stops by pressing twice. 117
@ Internal data memory Data memory.
[’
d Da .
A set value change 7| (Data) 17
Read {Cursor moved to =
Forced ON/OFF set PN posmon)———m ENT 119
Forced
Debu —@ ENT 119
9 | ON/OFF reset
Forced 5 °
ON/OFF release b. ENT 119
(1 point) L. | .
Forced ON/OFF
all release AUX @ 18
Forced ON/OFF L
status display @ 19
Executing speed
check AUX 122
System definition * #When CPU is in operation,
= #When CPU is in operation,
Memory erase | Programming area "' K press key twice 107
. #When CPU is in operation,
Data area . . - u 107
press E T key twice.
. 3 [Block No ] Discontinued by pressing
recosns | BB ]I E Ity Gt
g ; ST B
] Loading -| 3 iENT 121
E S
o CMT Discontinued by pressing
o Verification @nﬁ 121
o
g (8l (5] ey
?
ON/OFF repeated each time |ent| key is
STo)

—e 194 —

‘g’z
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e ————cres (\] CRE X -F
9. Program Loader -DOS

a ' S-5 Programming )

———

Operation flows for program preparation, modification, and tests are illustrated below.

QPrcgram preparation modification )

( New program preparation } »

l Memory erasing l
( Additions modification } >

'
<

*1 *2

I System definition I | Read | | Auxiliary I

NO

Complete ?
Y/ES

ala
Ll

( Completed )

*1) For the details of system : *2) All 10 address change
definition, please rafer Page delate
to Chapter 2. Circuit delete

Page renumber
Remaining memory space display

L Test )

L |

L Start/stop I [ Program read j [ Data read ] [ Executing speed check ] @ed ON.'OFF status display ]
*1 I *2 I
r Set I [ Set ] [ Forced ON OFF & release—l

( Completed )

*1) Forced ON, OFF
*2) Memory change

-« O
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9. Program Loader DOS

#9-5-1 Outline of programming
1) System

Programming with Type D05 Program Loader is achieved by ladder diagram programming. Programming system is
as shown below.

I Programming I———-Lﬂead ] : On-screen program reading

Write . Symbol writing

Delete | : Deleting of symbols or circuits

. Inserting of symbols, securing insert space

A Load . Transfer of displayed program into basic unit
[ Auxiliary 1——[jjmng l : Operation of pages/circuits, all 10 address change C‘,
2) Screen structure ii
As shown in the figure below, the screen is composed of the ladder diagram display area and the character display -
area. :
10 contact points 1 coil (Coil, timer, counter)
/ N/ \
N H
- R R e Pt H Ladder diagram display area : 8 lines
A — H Contact Nos.. coil Nos.. and others
4 bt e bt — b —{ — b~ = S cElayes.
bt b —f b —{ —f — —] H ‘ i
- — A — — — — { H ik
. ]
‘ F b b — — — — —{ i/ 3
Mode Page No. Circuit No. 1
f T / ST M -
! Mode. page No.. g .
LR[ElA[D I LP]1 l2|3[4l' |0]0[5[6] circuit No. Character display ;~
(LI T LT LT LTI LT T o et o )= |

Ladder diagram display area : |
Circuit display of (10 contacts + 1 coil) X 8 lines r
Contact Nos. and coil Nos. are not displaved.

Character display area :

Display of 16 characters X 2 lines
Contact Nos., coil Nos., messages, and others are displayed.

B’

I ) Y-
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9. Program Loader DOS

3) Symbols
Symhols displayed by D05 are as follows.

Contact “NQ"—1F— Coil — r ﬁg?,l&i::: — Fy
Contact “NC" — ¥— Set —s = Coil excite  —{( ) o
Inverse —— Reset —R r Return origin —(
Contact flow —jp— Timer — T
zro:‘g%?:n — Counter o C > .
Return end — Step - sC r

4) Cursor

Cursor moves among symbols by pressing the cursor key.

(Example) Operation : El _,@

N

|
e

5) Circuits not possible to draw

a) Circuits whose parallel contacts exceed 8 lines

ml
mbls
—
wis
— 9 lines
Rl
1
- +—
—i

y < H

b Circuits whose word instruction execution conditions exceed 2 contacts

b =1 F { F
% Contacts cannot be provided in series.
— - { FH
]
R Contacts cannot be provided in parallel.
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Program, Loader DO5

MICREX-F

-5-2 Program loader start-up

efore programming is initiated, the program loader is started. Mount the program loader onto the basic unit.

efer to thé photo below.)

e

A nnoon
A BBy

Programming preparation is conducted as follows.

{1) Volume regulator ( +, —) for adjusting
contrast of the display unit is provided on the loader
side. .

Adjust this regulator and obtain contrast status optimum
for the operator.

Adjust by rotatingCON-
TRAST volume regulator.

(2) Lighting switch ( [UGHT, ON-OFF) to illuminate the dis-

play screen from its rear side is provided on the loader
side.

i |

Display
screen bright-
ness OK?

Turn ON this switch when programming at a relatively
dark place (field work site or others).

Tum LIGHT ON-OFF
switch ON.

(@ UGHT ;-
ON-OFF < _: =

i v Sl as .
. o~ f o J % "%
switch -

.

]

rogramming dus-
ing operation of
basic unit ?

YES

(b) CONTRAST/_—]
volume £
regulator 'l

cijolefefrsl.

[

i
s‘]
3

Set basic unit
at STOP mode. *

% - . P il

]

Programming
start

# Regarding this method,
refer to Section 9-6-1.

e 19Q .

e

g

e
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. 9_5.3 Memory erase

\When a new F50 basic unit is purchased, the user’s memory must be completely erased
once and then programming must be eonducted. The user’s memory on the F50 basic unit
is classified into the following three types. All types must be completely erased.

side

(1) SYSTEM DEFINITION AREA
(2) PROGRAMMING AREA

(3) DATA AREA

Chapter 1 Introduction of FS50 Series

\.

9. Program Loader DO5

/

pOW
N

The following operation is under CPU operation stop status (when CPU is in operation, key must be pressed

twice).
Opg; auon | Key operation LCD display Remarks Opfel;v“m Key operation’ LCD display Remark
Dunng con- ‘f
nection 0 Selection
Processor of DATA
area
PROGRAM LOADER ME MORY CLEAR
D10 vo. o0 3 DATA MEMORY
ENT!
Selection
of memery . Erasure of
erase mede DATA area
3 ‘
AUXILIARY MEMORY CLEAR
5§ MEMORY CLEAR FNSH
Selection | [{ENT
of SYS-.
TEM DEF- STOP Sl
AUX| ux:ﬁary
IMITION: system definition
area
ME MORY CLEAR |2 Editing
1 SYS DEF MEMORY
3 Forced ON/OFF
ENT .
Erasure of
SYSTEM - 4 Exescuting speed
DEFINITION [I} ! :
rea A 5 Memory clear 1 System clear
ME MORY CLEAR 6 Transfer 2 Program clear
FNSH
7 Buzzer ON/OFF 3 Data clear
Selecticn @ 8|8 Pass word
ot PRO-
GRAM-
MING area No. of times of key prassing
MEMORY CLEAR
2 PROGRAM MEMORY
ENT
Erasure of
PROGRAM-
MING area
[ ME MORY CLEAR
A | FNSH

~~
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9. Program Loader DOS

LA

L9-5-4 Program reading/writing

—

When new programs are loaded into the user’s memory in basic unit or existing programs are changed, addresses

#
cee h
where writing is to be made must be read once. $
i
OP&:V"M Key operation LCOD display Remarks opﬁ;,t'on Key operation 'LCD display Remarks
o 18 {F i
- L |&n h |
Selection >
of read Execution :
mode of reading
4
<
READ READ P0O0O1. 0001 :
Designa- *
i =
tion of |
page 10 3
be read it
7
o
L READ P1
MWriting

Explained below is the method of writing the following sequence circuit after programs are read once.

Opﬁgg” Key operation LCD display Remarks
B0000 80030
- ~ @ ~ F M
== e '
LB | N
Setting
of input
3
- WRITE
' opf’lglf,'m Key operation LCD display Remarks 4+ BO
' —(F < FH
(8] f ’ i
Settng of Setting
program of output
wiite mode J
l Writing n- -
© {WRITE 1o memary 2/READ P00O1
FNSH

% 1. Key operation is continued for the number of programs to
be written. Writing through same key operation is possible 2 ¥
up to “8lines.” When continuing over “9 fines,” writing is - .8
made while effecting scroll-up by pressing the key.
This scroll-up is possible up to “38 lines.” For operation )
beyond this “38 lines.” storing once into processor memory °
must be made.

# 2. When writing is completed, be sure to write this comple-
tion into memory. When CPU is in operation, press the
key twice.

—_ 130 —
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MICREX-F
S. Program Loader DOS

; Setting
o
) ame Symbol page read Symbaol (program) write operation flow
Y n p
wiite mode
Contact “NO"
—l— RD [l"F" » (Identifier setting) —» (Address setting) @
Contact "NC" l - A
i
FAGe | = .
Col
. =]
n
Set \>
—s FAGE] & E—
y—i CE| S
-
£
Reset n 5
—m T
]
£ | Rising edge
S {aitterental ENT :
g . —— (Address setting) E}
U) 1
Failing edge
ditferential
— 1 WR
Inverse l
| F |
e 7] B
Shift
register Input signal - kinput signal . . E [El antif .
D \ & | |«en — (Identifier setting)
Owecnon sgnall 1) SA : ( setting ) . . —l
Cooct ! ! L Setting of 1+
u_l st sqnall ¢ : @—b (Address setting) E e (direction signal.)—'b (Connection)
—_ 1 clock, reset
Step £
segquence %__. (Address setting) —b.—» (Setting of corresponding data) E
) b Ak -0 =
ON dalay
bl
@ | nmer 4 Finput signal I = - . . .
E I—-H———-—[ TON }—| ( setting ) @ ~«TH ¥ (Timer No. settu;ig) E (Time sem;g)
Counter Count pu
Qunt se
b1 {Fcount pulse . » ( Counter No. Count value
t:wﬂ cr J}—l setting ) E (sening )E:I (settlng ) @
. 1 Decimal
numerals
@ 4rreset signal tion
= (" eming®™) []—> (Connection)
3
(S]
Up and down Agdivon pulse 4F addition ) " E E_, Counter No.) _’ Count value)
counter ( pulse setting ” setting setting j
Subtrachon puite | . uo :
R', b .'.m_{'“ X [_ 4Fsubtraction pulse and — {Connaction)
! (reset signal setting )- (




‘Chapter 2 Introduction of T Link System
1. Outline of T link System

( 1-1 Example of using F50 as a slave unit j

On F50 Series MICREX-F, the system as shown in the figure below can be structured by using T-link adapter or F50
as a slave unit. thus enabling wide-scoped system controls.

=

FASMIC-G500(Photo)
or L-300

Max. 1 km

y . " :,:ﬁ-,_._m;ﬁ”' Optical adapter Optical adapter
\ PP N ol
[ - s " o = - <o -
P-link : Max. [Edse ! N = .-
16 units —i N . s
-— !._.;

ARk 4 b
; 0o :
FPK105 '—— T-link

T-link

»
==

.
B

§ Personal .
» { compute
T-fink
; 2
| FTK capsule
FTLO10A -
F50 Series
T-link slave unit
FS0 bagic unit  Expanion uni FTLOOSA @
| D05 loader
Method not using T-link slave unit Method using T-link slave unit Remarks .
* 2 units of FTK capsule e |
—~ T-hnk .. _[—_ T-link can be omitted.
| _I * I/0 connecting cables i
: 110 ! and wiring work can be ‘
€ | £ |capsule omitted.
% Q (=%
F50 Series 212
P capsule 116 cables 4 p—
] f—
I 16 Expansion "
F50 basic % unit FS0 basic ;ai‘:‘:k
unit ! lo:1s : unit unit
| 16 cables
r L= ]

Namely, when viewed either from F100 series side or F50 series side. T-link slave unit is provided with I/0 = 16/16.

— 148 —
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Chapter 2 Introduction of T Link System
1. Outline of T-Link System

-

1-2 Example of using F50 as a master unit

~

F50 series

FS0 basic unit Expansion unit

+
T-link adapter

T-ink

FTLO10A

A

—
-

|
;

FTK capsule

By using T-link adapter as shown in the figure above, it becomes possible to structure individual systems that incorpo-
rate more than 168 maximum I/O points. Theoretically, up to max. 1,600 points are possible with use of digital 1/0;

however, we suggest systems be planned by carefully considering user-

e
D

m::‘-— -

T Tdink adapter
FTMOS0A

program capacity of 2.3K steps.

PROM writer
ROM chip adapter

Data recorder
(Commerciaily

purchasable unit)

i
EACHS

\E

Either of these two units is connected.

)
By using this connector, D10, D20 or other peripheral devices can be

for D10 or D20 loader. In this case, the adapter can be connected or
progress.

=

During operation with the FTK capsule or other item connected to

Warning

' ing users’ programs. Be d.

Printer FLP100A

s Microfloppy disk unit FFD100A
s
/
-’

connected, permitting the use as an adapter

disconnected while operation of the PC is in

J?Nl‘:;k as shown in the figure below, disconne-

¢ ction of the T-link adapter will not only result in interrupting PC operation, but also will cause fear of destro-
3
A ANAAAAAANAAAAAAAAAANAANAS APAAAAAAANA AN AR AL

sure to avoid such a handling metho
IS SAPNSSNNS PSP, A atal

~.

/[

T-bnk
-adapter

F30 capsule

o

'—Do not disconnect while

FIK
capsule

FTL.
010A

operation of F50 is in progress.

. rA40
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