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2) HIGH-DENSITY AND MULTIPLEX 1/0 UNIT

3) POSITION CONTROL UNIT
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ABSTRACT

THIS THESIS PRESENTS DEVELOPMENT OF PLC’S SIMULATOR BY
USING C-200H PC CONNECTED WITH SPECIAL MODULES ALL WHICH WILL
WORK DIFFERENTLY BY INDIVIDUAL QUALIFICATIONS .

THERE ARE MANY MODULES SUCH AS

1) HIGH SPEED COUNTER UNIT

2), HIGH-DENSITY AND MULTIPLEX I/0 UNIT

3) POSITION CONTROL UNIT

4) DIGITAL TO ANALOG UNIT

5) ANALOG TO DIGITAL UNIT

6) TEMPERATURE SENSOR UNIT

7) ASCII UNIT
BY STUDYING HOW EFFICIENTLY WORKING AND COMMANDS OF EACH MODULE
» AND KNOW HOW SIMULATOR CAN WORK OBVIOUSLY. THIS SIMULATOR CAN
EMULATE THE EFFECTS OF CONTROLLING FROM PLC BY NOT USING
DEVICES Oé REAL MACHINES WHICH IS USEFUL FOR STUDYING THE
FUNDAMENTAL WORKING BEFORE REALL& USING WHICH CAN SAVE THE REAL-

EQUIPMENT FROM CRUCIAL ERRORS.
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1.2 WHF I D2 pProgramming

»
1 . o (4 o
2439  RELAY wugauvay PC  Logic 192558 Oudnwas

Y8929 TUATITAIVANTEUUNIN AT IUNT TH Muddiunau uai o anwuinidgun
a g ar ﬂ - g t; e | TN a'
LAnYY Fatiudat dufuguiina1dii fineaSoy pPC ( Programmable

Controller ) §u %qﬁnawuazﬂqnﬂunﬁ3ﬂ1uquszuuuwnniniaunﬁ7mﬁﬂutﬁu
TUsunsueuguuny - relay, timer, counter uaquns&éuﬁ%qnwuﬂﬁnaﬂ
UmuﬁanQUni&ﬁéatﬁuua:ﬁqﬁﬂdﬁuﬁﬂMQuﬂun1§uﬁ\uiUsuﬂsu uinfinsufl
Tyssuu

Mwrvastias Siad 1 #afe 1 @nm T4 PC uas relay coil
Ao output yaviAsoe PC

fonhuualudrunis control %Qﬁﬁﬁuaﬁﬁmﬂunﬁsm1uquszuu
uazéqusnﬁﬁaqnﬁ fanasnIuUAIIUIU input Har output %qguag
filuAlu@oNnITYaNTE UL %qudﬂz input ws output ﬂsgnnﬁuuﬁxﬁu I/0

&

bit HeauIuv9 I/0 bit tiudusgfiussuvroy PC (a4 Tayluju C-200H

» »
fiu  I/O0 channel asusznausiy I/0 bit 16 bit uazd uiu bit A1

. ¢ . 2 :
1ﬁsuéqﬁmmwmiﬂumﬁqaﬂannﬁmnﬂuuanasnﬁuﬁﬂntﬁu Internal relay 34



aznﬁuﬁﬂﬁﬂunﬂSUﬁsudawaﬁaqaﬂunnSQQUQN bit du9 stimer uay

counter 1ayludiuveay Internal relay t3undnodiein  Work Bit
1.3 By r1vsuim,m /O wuwx:= DATA Areas

$e9z1 Dun1vaBuiuin I/0 bits qsgnnﬁnuﬂ091417uasuﬁ1uﬂﬁ
281915 9Uudse  I/0 terminals uazoBurufededfusneaiu DATA Areas
19y PC
I/0 channels
pc ﬁ1u1sn¥uﬁmm1m'input ?7n Push buttons, sensors uat
limit switches wivainiiufazi futldiu memory uar pc #I47150{9
dygia output 9anm1s output channels lufivinsanisuan 134 relays
ymotor control, indicator lights ua% alarms
I/0 channels A48nmua bits ﬁﬁuﬁuéﬁuqﬂnwﬁaanﬁﬂuuéaz
channel a:d 16 bits

NI9nIuUa Address

I/0 channel# + Bit# (00-15)--—-—-- >I/0 Address
tdu

channel 156, bit 3 : 156,03 ~~—=>15603

channel 3, bit 15 : 003,15 ---~>00315

address 9823 I/O channels, " uutvyay data area asdududiunuyiy
1Yy channels ua8: uyu1yLay bit

1fiofinnd 1w data tHaunt duiauguBuuSos ulunn Rtwmau 4
digit Faunay digit aztﬁunéuvae bit usznaufiy 4 bits u 1

channel (16 bits)



784 PC Q4011914

AREA CHANNELS .
1/0 000 TO 027 (CHANNELS NOT USED FOR I/0 CAN BE
USED AS WORK-BIT CHANNELS )
WORK BITS 030 TO 250
; SR 251 TO 255
l »
|
’ TR TRO TO TR7 (BIT , 1879 CHANNELS)
I
|
HR HROO TO HR99
|
AR AROO. TO AR2T
LR LROO TO LRG3
TC TMOOO TO TM511
DM DMOOOO TO DM0O999 (READ/WRITE)
DM DM1000 TO DM1999 (READ ONLY)




I/0 uas Inﬁerna] Relay-IR

d2uiu  I/0° uaz Internal Relay Area (IR) 1fu single
data area aﬁuﬁu%q I/0 bits uaanStﬁuuazﬂﬁuqmﬁaganwyﬂuiﬂu
channel 000 #fiv 029 gnnﬁuunﬁﬁtﬁu I1/0 équﬁtu§a1Uauﬁi address
24615 10u Work area

WORK-BIT CHANNELS

Channel No./Bit No.
030Ch| ~ |o4oChlosoch| ~ |oeachl100Ch| ~ |196Chi200Ch| ~ |231Ch|23zch]| ~ l2aech
00 00 .f00 | {00 | 00 | 00 | 00 oo | 00 .| oo
01 .01 | o1 ’ o1 | o1 | ot | o1 o1 | o1 01
02 02 | 02 | 02|02\ || | 02 | 02 02 | 02 02
03 03 | .03 03| 03 03 | 03 03 | 03 03
04 04 {:04 o4 \Pioa | 04 | 04 04 | o4 04
05 "1 05 | 05 . 05 | 05 05 | 05 05 | 05 05
06 1 06 |. 06 _ o6 | .1 o8 | 08 06 | 06 06
o7 | {07 Jror | o7 |+ [Tor. [or | " o7 o |~ o7
08 08 |. 08; | 08 | 08 | 08 08 | 08 08
09 09 | 09 i} 09e-f 09 | 089 09 | o9 09
<10 10 10| . i 10 b 10} 10 10 10 {10
11 AN 1+ SIDE A TSR 1" .1 111 11 T
12 . 12 1 12 FERVRREIP2] 1° 18 12 | 12 2
13 13 | 13 LNEE 13 | 13 13 ] 13 I3
14 12| 14 e 14 | 1a 14 | 1 14
15 © 15 {554 15 15 | 15 15 1 15 .15
"\ S N2y W—
Remote VO . Special O Optical
Slave Units Units Transmitting

- 110 Units

Lfio C-200H gnﬂﬁﬁu Special I/0 Units, Remote I/O Slave
Units w38 Optical Transmitting I/0 Units ieau bit 05000 f

£ 24
23115 (?a1n work bit area) gnQDQ13ﬁﬁu¥u Special unit tuafiga

AIHITOUFAALRI AT



SLAVE CHANNELS  NO
0 050 TO 059
1 060 TO 089
2 070 TO 079
3 080 TO 089
4 090 TO 099

] ! . . . a «
F9ueiar Units 8 10 channels 168 address. 28 Unit % n Ae

0 2/ .
(n¥%10+50) @4BUFINN900a Slave Units 7N9¥U@ 5 Units

SPECIAL I/O UNITS CHANNELS NO

0 100 TO 199
1 110 TO 119
TO TO

9 180 TO 199




~

' Y R - R L. o :
Uuwaaz  Unit N 10 channels 1ee acdress 289 Urit n n &g
%4 L
(n*¥10+100) @9UUEINNIOGE  Special I/0 %N9UN@ 10 Units Tagdn

.o
y1Tnean slot uu  CPU Rack w?a expansion I1/0 Rack %32 Rack U

<
. Rack 7324 Slot ﬂgﬂﬂ?UQNTﬂﬂ pPC

. . . . sl o ' J
Optical Transmitting I/0 Unit AYNATLKIU S channels # 200

o 231 f7% Remote I/0 Master Units wa¥ host link Uniis 2z
- o . X v e ‘ . -4 '
1uaaasly  channels  twany RAZDINAILOFERY Units guld ANAALOE

Sfy CPU Rach w3a Expansion I/0 Rach Wag slot @ wSu Master uaz
o 4 . . v
short M5y Master u=mr Host link Units anaezdgidu Work

[~
bits nMa



MOBIINtIZTUVISINANS

2 . 1 O/ LIDIEBAY DI Special Relay

(SR) uaz Flags 149>

SR Area tﬁuqﬁunwsﬁ%nqﬁmmﬁm clock, pulses uasdgyru

14

& 1 o
Errors inuidl address ésué 25100 i 25507 Baudas 1@Hat

Ch | Bit Function
251 00 When errors are in more than one Remote VO Unit, they can be read out
_sequantially by turning this bit ON and OFF. “
03 Remote /O error flag i
04 '

Either error in a Remote /O Slave Unit (nos. 0 to 4) or arror in
05 ! an Optical Transmitting /O Unit (bit 04; 1=H,0=L)

' 06

Bits 08-15 (see below) indicate which kind of Unit

08

09

10 Bits 08 through 15 identify either the Optical Transmitting /O Unit error
channel or the Unit number of the Remote /O Master Unit to which the
1 Slave in error is attached. (The lower order digit is in bits 08 to 11.)

12
13 Hex 00 to Hex 31: Optical Transmitting VO Unit channel ‘ |
Hex BO to Hex B1: Remote O Master Unit no.

14
15

252 | 06 Rack-meunting Host Lin.k Unit 1 error flag

07 Rack-mounting Host Link Unit 1 restart bit

08 CPU-mount Host Link error flag

09 CPU-mount Host Link restart bit

12 Data retention control

13 | Rack-mounting Host Link Unit O restart bit ' L

15 Load-off control {Shuts off output loads when ON)




Ch ! Bit i Function _
2531 00 ' FAL No. output area: an 8-bit FAL code is output here by o
| FAL, FALS, or by the system when a failure occurs.
07 E FAL 00 resets this area.
08 | Battery alarm flag T
09 ! Scan time error flag -
| 10 V0 veriiicatio.n error flag -
1 Rack-mounting Host Link Unit 0 error fiag
12 | Remote VO error flag / T
13 Normally ON flag o
14 | Normally OFF flag N\
15 First scan flag (ON for 1 scaﬁ only) \\
2541 00 1-minute clock puiée .
01 0.02-second clock pulse
07 | Step start flag (STEP turns it ON for 1 scan)
15 Special /0 Unit error flag
255 00 0.1-second clock pulse
01 0.2-second clock'bulse
02 . 1.0-secon& clock pulse ‘
03 Error (ER) flag
04 Cany(CY)ﬂég
05 Greater than (GR) flag
g 06 Equals (EQ) flag
| 07
x

Less than (LE) flag




nru
AR Area System Usage Tahl@*"‘“ z""r%i’

009628

Channel N3 D7
AROOCh  ~  [AROSCh!AROSCh lARO?Ch |AROBCh| ~ [HR31Ch!HR22Ch 'HR23Ch HR24Ch{ - HR27e)
co o0 | 00 00 00 00 0 {00 , 00 | @
01 o1 | o 01 01 01 ot { o1 ; of ot
02 i 02 | o2 02 02 02 02 ; 02 | 02 poet
03 f 03 | o3 03 03 03 | 03 | 03 03 | o,
04 {01 | o4 04 04 ' 04 04 | 04 04 o1,
05 i o5 05 05 05 05 05 | os 05 o5
06 . 08 06 06 06 06 06 06- | 06 ‘! S
i 98 4 08 | o8 1o . S .
o7 i o7 07 07 07 07 07 07. 07 07
08 ~ o8 | 08 | o8 | o8 ~ 08 08 o8 | o8 | ~ 08
;02 P09 09 09 09 09 09 09 ' o9 0y
"0 _10 | 10 10 | 10 10 10 10 ' 10 i 0
11 L1 1y 1 11 1 1Mo o1 Lo
12 L 12 | 12o| 12 12 12 12 12 12 | 12 .
13 i 13 13 13 13 13 13 13 13 R
14 P14 14 14 14’ 14 14 14 14 144
15 P15 | 15 15 15 15 1 45 15 15 157
2
' AR Area System Usage b
& L
Table %
14 *i
Ch- Bit ! Function 4
%l
.00 00 Unit 0 error flag 3!
: %
, o1 Unit 1 error flag i . %1
TS Unit 2 error flag i Special VO Unit error fiags ~ +
, i indicate one of the following: 5
! 03 Unit 3 error fla :
§ ! Y — | -Duplicated Special I/O Unit no&f
: 04 d Unit 4 error flag i :CPUis not able to refresh the 3
' f ) Special I/0 Unit properl i
¢ : 05 ' Unit 5 error flag i P propery.
i | 06 Unit 6 error flag ;
07 l Unit 7 error flag
T |
| 08 ! Unit 8 error flag {
09 ’ Unit 9 error flag |
5\‘ 10, 11 [ (Not used.) ‘
'LlZ S Rack-mounting Host Link Unit 1 error flag .
i N 3
j 13 | Rack-mounting Host Link Unit 0 error flag ;
| 14 ! Remote"V/O Master Unit 1 error flag z
- n ) - g
' 15 ' Remote I/O Master Unit 0 error flag B



“ch | Bit Function ,
01 00 Unit O restart flag
B o1 ) Unit 1 restarn flag 4 i
. 02 ) Unit 2 restart flag _ ?
! % Unt 3 restart flag . :  Special YO Unit restart flags '
‘ 04 Unit 4 restart flag i
I 05 Unit 5 restart ﬂz;g )
; 06 Unit 6 restart flag k
t 07 Unit 7 restart flag
: 08 Unit 8 restart flag
.r—— 09 . Unit 9 restart flag
! 10tc 13 Not used (not accessible). N\ |
14 Remote VO Master Unit 1 restart flag : -
15 Remote YO Master Unit 0 restart flag , These flags indicate either
02 00 Unit 0 error flag ’ « Duplicated Remote 1/O Slave
f : i : ncs or
] 01 Unit 1 error flag { « Error ininitial transmission.
e Cuweeets i ke i
? 03 . Unit 3 error flag R ‘
04 Unit 4 error flag ' '
0510 15 Not used (not accessibla). . 2 4
03 >00‘ Optical Transmitting YO Unit 0 “L" error flag
l 01 > Optical Transmitting O Unit 0 “H" error flag
02 Optical Transmitting /O Unit 1 "L error flag E
03 Optical Transmitting VO Unit 1 "H" error flag |
04 Optical Transmitting /O Unit 2 "L” error flag .
- Optical Transmitting /O Unit
\ 05 Optical Transmitting /O Unit 2 "H" error flag initial error flags indicate
06 Optical Transmitting /O Unit 3 “L" error flag | duplicated channel settings
07 Optical Transmitting /O Unit 3 “H" error flag
08 Optical Transmitting VO Unit 4 “L” error flag
09 Optical Transmitting VO Unit 4 "H" error flag
10 Optical Transmitting /O Unit 5 “L" error flag
11 Optical Transmitting VO Unit 5 “H" error flag
12 Optical Transmitting IO Unit 6 "L" error flag
13 Optical- Transmitting YO Unit 6 "H" error flag
14 Optical Transmitting /O Unit 7 “L” error flag
15 Optical Transmitting 1O Unit 7 “H" error flag )

10




Ch Bit Function
04 | 00 Optical Transmitting /O Unit 8 "L” error flag
' 01 Optical Transmitting /O Unit 8 "H™ error flag ,
| 02 Optical Transmitting 1/O Unit 9 “L” error flag
{ 03 Optical Transmitting /O Unit 3 "H" error ﬂag__
04 Optical Transmminé /O Unit 16 “L" error flag
05 Opticai Transmitting /O Unit 10 “H" error flag -
06 Optical Transmitting IO Unit 11 “g_" error flag
07 Optical Transmitting 1/0 Unit 11 "H" error flag
08. Optical Transmitting VO Unit 12 “L" error flag
, 09 Optical Transmitting /O Unit 12 "H" error flag
10 Optical Transmitting /O Unit 13 “L" error flag
11 Optical Transmitting 1/O Unit 13 *H" error flag
12 Optical Transmitting 1/O 'Unit 1!3 “L” error flag
13 Optiéal Transmitting 11O Unit 14 *H" error flag -
14 Optical Transmitting /O Unit 15 “L" error flag
15 . Optical Transmitting /O Unit 15 *H" e'rro;ﬂag
05 co . dptical Transmitting /O Unit 16 “L" error flag
01 Optical Transmitting /O Unit 16 "H" error {tag
02 Optiéal Transmitting /O Unit 17 “L" arror flag
03 Optical Transmitting /O Unit 17 "H" error flag
04 Optical Transmitting /O Unit 18 “L" error flag
05 Optical Transmitting /O Unit 18 “H" error flag
06 Optical Transmitting I/(j Unit 19 "L" error flag
07 Opticail Transmitting /O Unit 19 “H" error flag
08 Optical Transmitting /O Unit 20 “L" error flag
09 Optical Transmitting I/O Unit 20 “H" error flag _
‘ 10 Optical Transmitting /O Unit 21 “L" error flag
L 11 Optical Transmitting /O Unit 21 “H" error flag
' S 12 Optical Transmitting /O Unit 22 “L" error flag
.13 Optical Transmitting 1/0 Unit 22 “H" error flag
; 14 Optical Transmitting 17O Unit 23 “L" error flag
Optical Transmitting 1/O Unit 23 "H" error flag

15

Optical Transmitting /0 Unit
initial error flags indicate
duplicated channal'settings.

rmm e

11
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ch | Bit Function
P08 | 00 Optical Transmitting /O Unit 24 "L” error flag

f 01 Optical Transmitting /O Unit 24 “H” error flag
! 02 Optical Transmitting /O Unit 25 “L” error. flag
i 03 Optical Transmitting /O Unit 26 "L” error flag . . .
— Optical Transmitting 170 Unit
! 05 Optical Transmitting /O Unit 26 "H" error flag initial error flags indicate
! ; . : duplicated ch | settings.
i 06 Optical Transmitting /O Unit 27 “L" error flag plicaled channel seflings
; 07 Optical Transmitting /O Unit 27 "H” error flag
f 08 - Optical Transmitting /O Unit 28 “L" error flag
. 09 Optical Transmitting /O Unit 28 *"H" error flag
| 10 Optical Transmitting IO Unit 29 “L” error flag
— .
! 11 Optical Transmitting /O Unit 29 "H” error flag

12 Optical Transmitting VO Unit 30 “L” error flag

13 Optical Transmitting /O Unit 30 “H" error flag

14 Optical Transmitting /O Unit 31 "L" error flag
i 15 Optical Transmitting VO Unit 31 “H™ error flag

Power down counter
» The cumulative number of
times the power has been
down is in BCD.

23 00 ' + The number_of times the power
has teen down is accumulated
from the first timé power has

15 been applied.
When necsssary, reset the
counter to “"0000" with PV
Change. (PV is incremented
-when power is turned back on.),
24 00to 12 Not used (not accessible). )
13 Rack-mounting Host Link Unit 1 connect-
acknowledge flag (Refreshed every scan.)
! 14 Rack-mounting Host Link Unit 0 connect-
| acknowledge flag (Refreshed every scan.)
' 15 . CPU-mounting peripheral (Host Link Unit)
connect-acknowledge flag
—




Ch Bit Function

25 00 3
FALS error addrass number (refer to 4-13-1) et
‘ e
. Maximum scan time %
« The maximum scan time is &
“stored in BCD (000.0to L"ij
999.9 ms). =
26 00 =
e
« The maximum scan time is : ]
f stored from the time that RUK:
15 . operation is begun, until the 3
next time. ‘5?}
_Refreshed every scan dunng f
RUN mode K
35
'
Present scan time 2
27 00 A
: The present scan time is 3

stored in-BCD (000.0 to

15 999.9 ms) and is refrashed

every scan during RUN mode.

b -;ﬁ;ﬁ-l{dﬂﬂ

13
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Z.2Z2 C—200H ASCII UNITS

-
”:j\\x

AT VW ILTHOVL, ¥,

<

L —
R ASTAN,

oroon
AR
Y
=

TRWY,

Jowsss)
g ,

\

) gl A & o daw ) .
ASCII Unit LﬂuﬂﬂﬂimﬂmﬂLayﬁuﬂﬂﬂ?ﬁmﬂﬂmﬁiﬂﬁﬁﬁﬁﬂWiﬁ:Uﬁuit
5 o

X < = @& A ~ X ~ S =
VW sUgaSt e PC u@?gﬂa.%Lﬁﬂﬂ?qxﬁﬂﬁ%u%ﬁﬁu%@gmuiﬁaﬂﬁﬂqwuqﬂ

g1y
<

<4

<]

e ASCII  Unit ssgnelusuies Program nlx1 Basic Fedun90t
2 3

A, v N
ﬂ?UﬂwﬁmﬂﬁngﬂﬁﬂﬂL@ NI TIRdnUTe Yy ﬂﬁ?ﬁﬁtﬁ?&ﬁﬁaﬂuﬂ TIYSIRES,
° L}
o . § o [ ' a o @ e e
ﬂﬂ?ﬂﬁiﬁuuazﬂﬂﬂitﬂﬁﬂﬂuﬁ wazedtdunulzdizyrananian  PC 7L UUGIAR
< ' J ' - e (2:, R he
N3z uy ﬂqﬁﬁﬂﬂﬂaaﬁﬂiigﬁ?WﬁLﬂiﬂﬁ PC  nuadnsniuuq  nagnaauiann

9
' S
o

function @149 IAHN1597 Basic TUSI18ABFSUTENIANED

AUR LREIVSY
<

o o A ™ e < < I B~ v .
TEUUNESYIN  FUTAUTULREUAIN I L UUN =@ RINN1TU S JaNATBUA I~ NWATIY
q @
. ol < ° ) . 3 e 't ° -
input WEEABINNNTANLILNISARTEIRAT WA UTNUUTURERNTATIYL AN
. Y o ¥ A ° ' < A - , e "’?~o
logic Te0NEIWLASEY FC MBd NL@27 AAZLARAZINGEIEIN @9uAIR0
viufieednel¥d  ASCIT  Unit  TamnasiTzuliu Program s Basic T

NNTAIUANSTUURAENANIL IS LHUNGL LA L 3ouTYsunsy  ladder  diazra
q
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-
4]
2
3
}.J
3
o
¥

as , A [ . - R
LReNdaNNTOMany Printer #9® Displa}

a 1/ L 7
LR RTaa TURYBN

: o . 5
USEnaud 1y Dort §?ﬁ1$°?gauuu R3-222C 2 ports &IV
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Front Panel

RUN BASIC
LED Display
T/IR T/ Indicates the operating stalus
1[ern  £rrl & ol ths ASCI UnT

START/STOP switch

2 Starts/stops BASIC program
E 5% H—— execution.

] —— Machine No. switch
STAW Sets the ASCI! Unit Machine
/1 STOP
Machine Number

. Port 1
B = -7 1° —RS-232C conneclorporti - ----
— Connects peripheral devices. Is
generally used fo input the BA-
: SIC program but can be used {or
other peripheral devices as well.
Port 2

RS-232C cennaclor port 2
Connects peripheral devices. Cannot
o) be used to input a BASIC program. Is

generally used for a printer or othei
RS232-C devices.

v e o
WWSWUTG® 1TSS

E o o °
dignauals  dip swvitch & pin @74%y set TULuuUNITYALDE
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DIP switch, left DIP switch, right

Sets the start mode, Sets the baud rate for

screen size, etc. each port.
Connector~

!
< 3 s U
Jigaziage DIP Switch @augns
. . t v
Pin 1 138n  mode  7unns start ASCII Unit 2147

3 o [ 4’ < - ¢ -~ . .
VUL ULUEOTWER L NBlN 9AaNa Pover ®waalnsnn4a® switch start/step
- d <l .
Pin 2 Ldunt9s set UWnn1s load program Basic 7N

PR f
EPROM @4 RAM LNUBNANTAR®E Powver

N d - & T ]

Pin 3,4 LUuqﬁiLaaﬂmﬁqﬂuawuiﬂiuﬂﬁuﬁazgﬂ boot
. 2 -~}

Pin 6,7,8 Tdluni15Laondu e davnuadaduana-g

- . “i 3 U ' s L Pl ]
display terminal nu 1y @a ﬁﬁmﬁiﬂuﬁﬂﬁmﬁzﬁﬁﬁﬁaﬁﬂ



OFF: 0
ON :1

i Sctreen size

Pin No. 6 7 8 .Screen Size

Setling 0 0 0 40 columns x 7 lines
1 0 0 40 columns x 8 lines
0 1 0 40 columns x 15 lines
1 1 0 40 columns x 16 lines
0 0 1 80 columns x 15 lines
1 0 1 80 columns x 16 lines
0 1 1 BO columns x 24 lines
1 1 1 80 columns x 25 lines

3 Not Used. Always set this pin to OFF.
*t———» Program No.

These pins select which program will be executedon
power application or reset. The program number can be
changed later with the PGEN command.

Pln No. 3 4 Function
Setting § O 0 No. 1
1 0
0 1 No.2
1 1 No. 3
Automalic program transler from EEPROM to RAM .
Pin No. 2 Functlon
Setting | o Set this pin to 0" if only the
RAM is to be used.
Set this pin to "1” to automatically
transfer the program from the
1 EEPROM to RAM on power ap-
plication or reset.
Start mode
Pin No. 1 Function
Selting Manual start mode
In this mode, the BASIC program is not
started upon power application, To start
0 the program, either press the START/

STOP switch or issue a start command
from the personal computer connected
to port 1.

Automatic start mode ,

In this mode, the BASIC program is
started automatically on power applica-
tion.

17
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s1gaxLd8n DIP switch @ u23A

27%un194a8n band rate 989 Port 1
a9y
27%un191a8n band rate na<d Port 2

My

; - A o Y !
%\37’18@3LﬂﬂﬂLL@ﬂ*ﬁ@ﬂzﬁﬂ’T\?&’T\i

' BHEREEEE] for

© 1 2 3 4 5 6 7 8

L & ] i
Not used (Always set these pins to OFF.)

Baud rate selection for port 2

Pin No. 4 5 6 | Baud Rate

Setting o |o Jo | 3008Ps

1 o |o |ecoBpPs
' o |1 |o | 12008pPs
1 {1 |0 | 24008pPs

o fo |1 | aso0BPS
o |1 | 96008BPS
0 i i..“._ _f..,... -.19;200 BPS -4 .

~—3» Not used (Always sel these pins to OFF.)

{—————3= Baud rale selection for port 1
Pin No. 1 2 | 3 | Baud Rate

Setling 0 o] 300 BPS

0

1 0 0 600 BPS

0 1 0 1200 BPS
0

2400 BPS

—
-

1 4800 BPS
9600 BPS

-
ol O
-
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C200H-ASC02 C200H PC
i % % BB SO GO oo y
SRR R
r—t—C1 @
Port 1 (RS-232C) : Port 1/Port 2 (RS-232C)

Printer

Laptop

[ Computer l
L T R I R A R s . e e e-w .- 4

)

N15 Interface Ay RS-232C

AR SINHAT L AEAG ST

o

Plug: XM2A-0901 (OMRON) or equivalent.
— 5| Applicable Connector Hood: XM2S-0901 (OMRON) or equivalent.
e . {Two plugs and two hoods are supplied with the ASCII Unit.)
Cable Length: 15 m
g 5
6 Port1 1 Pin No. Symbol Name Direction
5 1 FG Frame ground -
2 SO Send data Qutput
.
Q 3 RD Receive data Input
a O 5 4 RTS Request to send OQutput
6 Port 2 1 5 CTS Clear to send - Input
6 - Not used -
Q
it 7 DSR Data send ready Input
8 OTR Data terminal ready Qutput
9 SG Signal ground -
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RS-232 Printer Connectors

ASCII UNIT PRINTER
FG ; —_f__—i]— . —[i—————~ 1 FG
SG T 3G
SD - 3 {RXD
CTS 20 |DTR
DSR

(SHIELD CABLE)

fany Display terminal unit

ASCII UNIT DISPLAY TERMINAL
Cshieid cablel

FG :

SG 7 |GND

SD 2 | TXD

RD 3 |RXD

RTS 4 RTS

CTS & |DCD

DSR 20 |DTR

20



Personal Computer (AT) aany Display terminal

PC/AT (9 PIN)

DISPLAY TERMINAL

aafiu Personal Computer (AT)

sG | s 7 |GND
RD | 2 2 |TXD
TD | 3 3 |RXD
DSR| © 4 |RTS
RTS] 7 8 |DCD
CTS| 8 20 |DTR

21
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T DooaT

[£3}
"3

FG | 1

SG | 9 5 |sG

SD | 2 8 |TD

RD | 3 . 2 |RD

RTS| 4 7 |RTS

CTS| 5 ' 8 |CTs

DSR| T 6 |DSR| _ -
DTR| 8 4 |DTR

(SHIELD CABLE)

Data Section

ASCII Unit umasﬁagﬂﬁﬁﬁumﬁwdaaﬂaﬂuﬁﬂ 4 words F4i3gAdn
v
data Section & wiufeaeady PC Tasid  address ¢vud 100 BN 199
X e , o ~ ¥ . v
Tmaﬁuagﬂu Unit No 11 5uluny ASCII Unit gﬂ set vy Unit No

4 8 +
:Lﬁu 1 §9iuied Data Section @vud 110-113 FI@INTOLENST 8L

<f ' -~ e
PREARAREUN ANATTS
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1’0

Word No.

Bit

Name’

Function

Output
{n =100
+ 10 x
unit no.)

n

00

Not used

01

1 (PC 10 ASCII)

This bit is used as a fiag. When this flag is set ("1°) and the
PC READ command is executed, a specified quantity of data
will be transferred from the PC to the ASC!! Unit, starting from
a specified word. When this flag is cleared ("0%), execution of
PC READ will be terminated.

The interrupt numbers used by the ON PC GOSUB command
become valid at the positive transition (i.e., from OFF 1o ON)
of this flag.

02

READ
(ASCI 1o PC)

This bit is used as a flag. When this flag is set and the PC
WRITE command is executed, a specified quantity of data
will bo transterred from the ASCIl Unit 1o the PC. When this
flag is cleared, execution of the PC WRITE command will be
terminated.

03

Restart

The ASCH! Unitis initialized and restarted at the negative
transition of this flag (i.e., from ON to OFF). When this flag is
set, the ASCIl Unit is initialized.

04 t0 07

Interrupt number

1 These four bits constitute an interrupt number that is used

when the ON PC command is executed. These bils are read as
a hexadecimal number; numbers 01 to 15 are treated as inter-

rupt numbers while 00 is ignored.

0810 15

.Output data

These bits constitute PC data. This data is written to the
ASCI! Uriit with MOV and read from the PC with the PC GET
command in the BASIC program.

Note: In addition to raw data, 8-bit address data can also be
transferred to the ASCH Unit to tacilitate branching within the
BASIC program.

n+1

0010 11

Number of

-datawordsto .. |

be transferred

These bits specify the number of words to be transierred by
the PC READ or PC WRITE command,

The number of words may not exceed 255.

1210 15

Not used

23
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1/0- Word No. Bit Name Functlon
Output n+2 ‘00 to 12 Transfer base These bits specify the PC base word (the first word from
(n =100 word No. which data is accessed) for data transfer. )
+ 10 x -
unit no.) 1310 15 PC memory These bits specify the section of the PC memory from which
data will be transferred between the PC and ASCIl Unit with
the PG READ or PC WRITE command.
Bit-No.
' Data Area
151 14 | 13
ojlol] o0 DM Area
cC1 0} 1 IR Area
oOf1}10 HR Area
0 (1 1 AR Area .
1 010 LR Area
1]0] 1| TCArea
Input n+3 00 ASC!I busy This bit is used as a llag that is set during data transfer.
(n =100 :
+.10x 011003 Not used
unit no.)

04 Port 1 error This bit is used as an error flag that is set if a transmission
error {such as parity error) has occurred in port 1,

05 ‘Port 2 error This bitis used as an error flag; it is set if a ransmission
error (such as parity error) has occurred in port 2,

06 Battery error This bit is used as a flag that is set when the supply voltage
of the built-in battery has dropped below the rated level or
the battery is not correctly connected.

o o “lo7 - | BASIC RUN This flag is set while the BASIC program is running. . ..
081to 15 Input data These bits conslitufe data that is transferred from the ASCI|

Unit to the PC. The data is written to the PC with the ASCII

Unit PC PUT command and is read by the PC with the MOV.

Note In addition to raw data, 8-bit control data can also be
transferred to the PC to facilitate branching within the
PC program.

Tﬂﬂ n=i
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as

TUsunsy  Basic 2w  ASCII Unit 2#%un 5.3audy  PC WREAT
Ppu| W . 9 Voo a
ASCII uazﬁﬂﬂiLﬂ&ﬂuﬁaﬁaizﬁiﬁﬁ PC program 1ailaaidea1d8y READ(@...)
LRy WRITE(®@...)

ANSARNDTENINN ASCII fiy PC # 2 91

1

< o W [~
1. V8  ASCII "request™ ﬂasuwmaﬁaiULﬂuﬁu memory 4 PC

Tagn19%8dA¥s PC READ , PC WRITE ,PC GET , PC OUT wazs583% PC

<

av Iy [73
ARAUARLNITIASANS SET FLAG s READ FLAG , WRITE FLAG 'ﬂ’e]tl&ﬂ@t“
ANTRIDINY

t g I Lo t °
2. Mud7idudsll READ  FLAG , WRITE FLAG  Wénn SAARue

b “p i ' o ° nul [
parameter TunNTNTRINAY memory TINAUANEY PC READ . PC WRITE fnag
sl ) E 2

4 kv [ L ' 3 . as ! v .
ﬁﬁﬂﬁiﬂﬁ\iﬁaﬁaﬂ\iﬂu\lﬂ @ﬁ@’?‘iﬂﬁﬂ’\\i@’\\‘iu@ﬂ\ﬁa)"& diagram ANTTUANEAURTY
at

W3I19 PC AU ASCIT wUUMATN

PC program = ASCIl Unit program

MOV Instruction = ——up |PC READ commanc

write/read Commion
memory

MOV Instruction <t @ |PC WRITE command

MOV instruction, OUT

instruction, elc. -] L |PC GET command
110 data ex- .

ke o

change e .

MOV in.suuction, ouT -— PC PUT command

instruction, etc.

N19 transfer progranm,

N19 transfer program J8%1749 Personal Computer Ay ASCII
. o I . o ' :
Unit 7" Malaseunte  Softvare &W5UA IRasnaRad sAa  Procem Wwaa

Ug
set Progrom o<y



Baud rate

D L%aaudy ASCIT Unit

Data length- :8 bits

Parity

sncne

No Stop bits 12

114 Port 1

Fuil duplex, no echo, no xon/xcff buffer busy control ,

no auto line feed

&

° . b s
«N1N19 set DIP switch #unas

A9 transfer

N19 transfer

program

Basic a9 ASCII Unit #Meiaal¥é &9 LOAD

[ [ i
Program ﬂﬂzgﬂLﬂUﬂﬁﬂ EPROM a4 RAM uasnan9&41dsunguann ASCII av

Personal Computer 1¥@ &< SAVE

<y i
“ITRUNg

[ 2 <
NINATUTISN B

LOAD Yesdaiudalnanig

H¢n19n19 transfer ﬁéﬁg

SET 9 dip switch Pin 2

1 START
—  /STOP SREEED
Machine : R
No. . e 1 e s
— SAVE #1, "COMU: Q}Compmmor‘___{ _____ :
Q LOAD #1, “COMU:" | other periph-
eral device SRR
. .l \‘ .
LY ’ H
Port 1 : . .
bwoalawes
aiad e Q] e - - -~ e

Q

o=

o
@ Port 2

. " ’ o 2
SAVE #2, COMU.’ (=) Computer or H—! - . .. :
LOAD #2,"COMU:" other periph-
eraldevice |, r------ .
L) - )
' 'l \. '
: . . :

26



19 RUN PROGRAM

<} ‘QQI
4 338
LdaEs run

., < . LY (3
ne  switch START/STOP n© ASCII Unit &axﬂﬁﬂaﬁﬂﬂiﬂ§ﬂ RUN

. a o ¥

fiaswitchiauanasy

. . ['¥) [ PR e ' < <
set pin 1 284 DIP switch auzaua™lyTuaLiye ON AagNNTS

a

v L owa « . o -
RUN TagaanTuua LUB Unit gmLﬁﬂwﬁauﬂﬂi reset

C—Z200H TEMPERATURE SENSOR

UNILI TS CTsS—1031 >

P s
#Indiasn UNIT NUMBER

a4 '
§ﬁﬂﬁgﬁumqg Unit NO A set

Front Panel

' a
1384asfa o lud Ay Special 1/0
. a 4‘ N‘ 1 L= ‘d
Units @18uqnaanuiasas PC
a - o 20 i
AILAUIAU LWREANTINDINRNILTR

[ VR '
AL ALY IR channel?ﬂgﬁﬂaﬁﬂﬁ

ge?tlllinrzo. —‘[ ; Indicalor ,
z e . [ e L
swilch panel a71%5U Unit No 147 set "3
KJ .4
4
i 2
i 0
il
1 ;p‘ 8
(S,
olf] 6
——— z +
ok it
WL - Input terminal block
Ziy Refer 10 Section 2
1 " {or details on wiring.
%
Z[4]
1>
. = (8
=
e -
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Unit No. IR Ch
100 to 109
11010 119
112010129 -
130 to 139
140 10 149
150 to 159
160 to 169
17010178
180 1o 189
190 to 199

©,
¥

T

dasululassenul Ts-101 on set A1l
T

Unit Na 1

¥
wunlauansua

Incicator Color . Function

Lit during normal operatin.
RUN Greon Turns ol?during erors.

Lit when inpul is disconnected.
BROKEN Red Blinks when dala is oulside of .
WIRE

sol rango.




Switch Setting

C200H-TS101

29

All switches are OFF at the time of delivery.

I o0 | HEER

. x
ON:1 | 51234

| T
P '

|

Y

Number of Input Points Temperature Selector Not used

No. of inpul Points | { 3

Funclion

4 Inpul Points

1 Input Poinls

2 Input Points

Pt (010100°C)

Once this pin has been ON,

this setling becomes invalid

and the temperature mus! be
sel through the PC program.

~lmlo|lof -
“|loj=10]lNn

Not Used

11he PC program.

Set the tamporature through

ANANTAYR Y C2008-T101

Temperture Sensor 1% RTD ¢y Platinum 100 ohms
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L v -
Uani #4afiy TS 101 uas&ﬁuwinmauquqmﬁguiﬂaiﬁiuﬂ7uﬂaﬁ CZ200H
q .

e
bad ]

. 54 . el - «

Taggu9nSudggi  input imgqqm 4 input AYFIWITOLABA range
&)

JaMa7ieuNe 11  range uWard~ temperature sensor input

s
TAIAUNANN
N . e - v _ . v oo @
MaRae T INduun  set M3 IR bit war LED uuniiniafiae ON .ilu

<
ATt aay

1719 WIRING

' e o o
aﬁuﬂﬁmmaaﬁaqUﬂimﬂﬁauaﬂﬂu TS-101 mﬁzﬁ

. C200H-TS101
Platinum RTD input
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With solderless crimp terminals
Use M3.5 screws (self-rising) for mounting solderless crimp terminals.

7 mm max. . 7 mm max. O ]

With solder terminals
Carefully solder the exposed 6 to 7 mm of bare wire at the end of the lead

—
&

 wire.

Tighten the mounting screws to a

Z 227

-
- >

Sto7mm

maximum of 8 kg/cm.

10 mm

£

v [V o o o v .
Gq(‘]@\iﬂf]‘ja@ﬁmfﬂqmsﬂﬂ?u ﬂ'3f“lﬁﬁqﬂ(ﬂquqﬂﬂ'JqN(ﬂ"IUW’]um"l‘]

AN UNEAS 1/0

2/
& e o
a
15

TS-101  gn  set SOAXiL

5 4 < * L -y < <
@ke 110 o1y 119 LATTITUI997LWEN 6 channel @3 110

31

Unit No 1 o9uudvAs8uaay IR channel

o9 115
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| or ;
OnSlup:ut Ch No. : : : : : : : E : : : : : : :
15514513512511510509508:07306: :O4:O3:02301jOO
. . i iTemperalure Specification Cods Pl : : : :
: Temper: i No.: 00 to 25 P oo
Output LI et T Sttt hotd
cation 1
enable x10
Code
n+1 positive 1: ._................................................................................--...-. .................................
negative x10° x 10 %10 x10°
. Conversion dala of inpul 2
n+2° po-_silive‘l:------"---'"----~----'-----'-v-----"------------------"-------------------'---------- .................................
neP x10% x10° x 10 x 10°
&a o Conversion data of Input 3
Input TR | OO il —— T e Ot s B A~ 0 1
reggile x10° %102 x10° % 10°
} cosen Conversion data of Input 4
n+4 po,;,,".l;........................................................................................ .................................
[ows x10° x10? x 10" % 10°
chmpera!ure Specification Code .. Disconnection
: -: No.: 00 fa 25 : Data Sw-d detecled : Sel-
. n+ 5 RU""":Q ....... : .................................................. | nva- b) for Oty  jecee-ss seeennes crersnngueneaaes < tug
‘ N : M 3 bd uum 0"0' o : : Detn
1 0 . 0: h.pul S nput ; Input Input 1€
x10 X 10 E . < ; 3 E 2 E 1 .

Nole 1: n =100 + 10 x Unit No.

Nole 2: The four channels from Chn+ 6 {0 n+ 9 can serve as work bits. (Reler to-C20

details.)

input CH =111 to 115 =>> CH 111 =

OUTPUT CH =110

input
input
input

input

0H Operalion Manual for



IR . .
ch B Data Function
When this bit is turned ON, conversion of the
temperature input data is stopped and relurns to the
00 |.Data hold stalus just prior o turning the bit ON. When this bit is
turned OFF, the temperalure input dzta is coaveried to
BCD data in cycles. s
01 b
to Not used.
07 :
These bils specify the Temperature Specification Code
Number of the temperature sensing element used in the
Unit..A total of 26 Code Numbers (thermocouple K (CA)
08 | Temperature = 11, thermocouple J {IC) = 4, platinum RTD Pl = 11
Output n {to | Specification numbers) can be specified by 2-digit BCD from 00 to
13 | Code Number | 25. (Refer to pages 21 and 13 for detzils.) The
temperature specification code number becomes valid
after the lemperature specification setling flag (Ch n bit
- . | 15)is turned ON.
14 / Not used. Always turned OFF.  ° o
When this bi! is turned ON, the Temperalure
Temperalure Specilication Code Number specified for bits 08 to 13 in
Specification Ch n become valid. Be sure o confirm, beforehand, that
15 |enable the temperature specification swilch (pin 3) on the back
panel is set fo the ON position and thal the setiing
standby flag (Ch n + 5 bit 06} is also turned ON. Withoul
these advance sellings, the code number is invalid.
The temperalure -
inpul data of input 1 15 - . T 00
00 | input 1 is displayed in BCD. | | x10° ix102 § x10i x10° |
n+1 lto |conversion + ’
15 | data o
1 -
— Tho 1emperalure . ——y g — - e - o+ e - gy
input data of input 2 - — -
. 00 | Input 2 is displayed in BCD. | | x10° ix162 § x10"i x 10" |
Input | n+2 [to |conversion . +*
15 |data 0] 4
1 -—
The temperature |
input data of input 3 15 - - - 5 0o
00 |Input 3 is disj layed in BCD. | | x10% ix10% § x 10 x10 |
n+3 |10 |conversion 4 -
15 |dala o] +
1 -—

33



IR” . .
ch Bit Data Funclion
| it - o9
00 |Input 4 is displayed in BCD. | | x10% i x10% { x 10" x10° |
n+4 {to |conversion. 4+
15 |data 0] *ds
N
This bit-tums ON when the specification of the
temperature specificalion code number (Chn bits 98 {e]
13) creales one of the following two resulls: (1) A figure
above 26. (2) When the temperature sensing e.lement
00 | Setting error corresponding 1o the specilied code number differs from
the one aclually connected 1o the Temperature Sensor
Unit. For example, when specifying 11 1o 25 for the
temperalure specification code number after turning
OFF (K (CA) setling) the K (CA)J (IC) selector (pin 4).
01 linput 1 If 3 disconnection is delected in one of the inputs, the bit
cene | corresponding to thal particular jinput turns ON.
02 jinput 2 S;Ig; The conversion data of the channel corresponding to the
03 |Input 3] gelecied disconnected input (Ch n+1 to Ch n+4) becomes
: "E039". :
04 {Input 4
Input : .
Whenever an error occurs in the Tempsrature Sensor's
05 | Memory error | internal memory (the memory storing the conversion
s data [rom each of the four inputs), this bit turns ON.
n+
. This bit keeps the setling of the Temperature .
Specification Code Number on standby. After the
temperature specification swilch {pin 3) on the back
oG | Setting panel is sel to the ON position, and while the power
sfandby supply is ON or during Restar, this bit remains ON until
the setling is completed. When setting the temperaiure
specification, turn the temperalure specification setling
flag (Ch n bit 15) ON. Reler to page 15 for delails.
| Alter the power supply is arned ON or alter Reslarl; 1he
conversion dala remains unstable for several seconds
Data invali and, during this short span, this bit turns ON. Once all
07 UaloNgRy | the data stabilizes, the bil turns OFF. WWhile this bil is
OFF, program with the conversion data from channels
n+1ton+3. Reler to page 15 for delails.
08 | Temperature These bils pinpoint the current settings of the
o | Specification Temperalure Specification Code Number and represent
13 | Code No. the conlirmation area (00 1o 25).
14 Not used.
15 | Running Turns ON while the Unit is operaling.

34
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19 set range RN AURAN

v
Tun1Iivue  specification codes Uuks¥liiagn T set pin
<l . 2 g o oV . -l .
n 3 was unit 1% ON T93zv19¥ bit N 11506 ON uayr set @128
<l . af <o ' d'g § “
range @a4%4 channel ¥ 115 bit " 8 v 13 TAYUAANL® 15 £iv 25

k' p 4
S,

2 X o G VE Py v
FIUNIEU 11 range Lz code number 4Izn14UMANARLUR enable 9%
. o . . P o o .
bit v 15 #8%y channel 110 CON 4<49X081905UAN specification

Y L
code wyﬂLm
o Qo s e .
SRUELT range ﬁaﬁqmﬁgumﬁﬁﬁ war specification code number

s

ot L% t =]
LENNA IR STINSYNIIR I IY

C200H-TS101

) o Platinum RTD ™
. Temperature
sensing element © T pr100 R

Measuring Unit °C °F

500
400
300
200

- 150 |
Measuring 100

rango 80

Temperatute 15 116 17 118 i21 {22 {23 [19 20 i24 :25
specification code i b :f 3 : :
(2-digit BCD) I

sasseesn

Input data conversion range

} . Ch
ﬁagaﬂaqgmMﬂﬁasgﬂLﬂﬁauuﬁaqLﬂuLaﬁ BCD 4 digit L EANNT L
P o ‘ aalo 2 - < PN o
channels 111 84 114 %ﬁﬂﬁﬁaﬁgmeMﬂSULﬂﬁuﬁqsuaauLuaqLuuﬂaausu
“ EY - g1 ] v < S o - o
W -10%  uennLnundad Anpaviayadsiilu  FEFF Fefiomuatudn ¢16&

b
RN LR ERDY
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Input Data conversion Range 36
v o N 2
voNavRsaAMaNAsOnLdarunlastiuiar  BeD 4 digit (dranly channet
e no e » ™ o '
LI 09 114 Feay0eaumimsueinnseiidoni tesruutieausyla -10x  y
¥ o - w ] or ¥ . -
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gig 1 as9FRWUTaleanuegla 25 qm uma:gmuum 3 word

AMN9NI9NULYY manual
(=] o as o o =
HIGH SPEED JOG tidun19uUvey  pcu A7LUe pulse fIEERTAL T
N N 2 PN & wale w o
AUNL TINVUR 11Ty DM T@aﬂLsﬂLUu§WUQWUﬂﬁinﬂﬁﬂu
LOW SPEED JOG (ilunAs¥iteuadqafu high speed jog uwadnsn
[ al & o '
LF98UAINNLTIRNNN
[~ £ P < 2 A ale o
INCH LuN19I% peu n1Ltue pulse asnun 1 an LNILL L HBUANE
b P
UL 71U
5 o g < Y A J o % [ o .
FIANFEIANIINAATNITIIUUTY LAREANRIZADININT set 58

. o ) }d
reset bit @uFAIITINRNY
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Outputs
(n=10x
unit no.

Function (" _4 :leading edgo; ~ § __: trailing edge)

Word Bit
0o START: At the leading edge (f) of this bit, the Position Conlrol Unit refar-
ances bits 01 and 07 of ch n and begins positioning.
Valid-initial posmomng no.: When selto 1, the initial positioning no. set in bits 07
01 1o 00 of word n+1 is valid. When set to O, tha initial positioning no. set in bits 07
to 00 of DM word m is valid.: .
ORIGIN SEARCH: (___f_) Searches for ongm proximity signals and origin sig-
p2 nals, and determines the origin. ‘
3 ORIGIN RETURN: (_.f—) Returns to the origin (af long as the ongm has al-
ready bean determined). , Coew
04 RELEASE PROHIBIT: (£ ) oL
05 READ ERROR: (£ ) N e -
06 CHANGE SPEED: (j )} it DIP switch pin no. 6 is ON. lf pin no. 6 is OFF,
n then this bit executes CHANGE SPEED when set to 1 and STOP when set to 0.
‘Valid spead coelecient:: When set to 1, the spead coefficient set in bits 07 to 00
07 of word n+2 is valid. Whan sel to 0, tha speed coeffecient of the desired speed is
setat 1.0.
08 RESETORIGIN: (_f )
TEACH: (__f_) References bits 15 to 08 of word n+1 and regasters the present
09 position,
= TRANSFER DATA: ( _f_) References words n+210 n+4 and begins the trans-
10 fer of data.
HIGH-SPEED JOG: (0: stops, 1: aoperates) in the direction indicated by bit 12 of
1 word n.
12 INCHAJOG direction: (0: CW, 1: CCW)
LOW-SPEED JOG: (0:stops, 1: operatas) in the direction indicated by bit 12 of
13 word n.
14 INCH: (_4) Outputs one pulsa.
15 STOP: (_4) The Positioning cannot ba restarted while this bit is set to 1.
1 0710 00 Initial positioning action number. 00 to 19 (BCD)
n+ -
15t0 08 TEACH positioning action num Jer: 00 lo 19 (BCD)
07to 00 Speéd coelficient:: 0040 20 (B<D) in units of x 0,1
n+2 141008 Beginning transfer numbar: CO io 25 (BCD) :
15 When set to 1, presets the present position during DATA TRANSFER.
n+3 1510 00 Beginning word aumbar for 174 "A TRAMSFER (4 digits BCD)
071000 PC data area for DATA TRANSFER: 00 to 04 (BCD) (00: DM, 01: I/Q 02:LR,
03: HR, 04: AR)
n+4
151008 !

Number of transfers !o DATA THANSFER: 01to 26 (BCD) J




A5 9me (15 Tunnsn shvonanusuoe £1ae A9 channel 145-149

Functlon ( _4 :leading edge; ~{ :trailing edge)

Word Bt
/,00/ Positioning completed {lag: (_f— : completed, ‘_L : starting
4* /01/’ Bank completed flag: (I : bank completed, 1: starting
/02/ At-origin flag: (1: stopped at origin) '
03 Alarm flag: (1:alarm) - '
: . 04 Emergency slop {lag: (_f— ; Emergency slop, 1 : pulse output enabled
05 Error flag:, (1: error)
06 Zone 0 flag: (0: outside zone 0, 1: inside zone 0)
07 Zone 1 ilag: (0: outside zone 1, 1: in‘Pide zone 1)
08 Zone 2lag: (0: outside zone 2, 1:inside zone 2)

o 09 Teaching completed flag: (4 :completed, 1 : starling)
{2P:‘1500 .10 | Teanster completed flag: (_4 :completed, " § _:starting) . .
x unit no. . /14/ No—origin tlag: (1: no origin) )

/}2/ Busy fiag: (1: busy) during transfer or pulse output
13 CW limit flag: (1: CW limit signal is being input.)
14 CCW limit flag: (1: CCW limit signal is being input.)
/ts/ STOP flag:’ Ve :STOP executed, ~{_: operation bégins)
1510 00 Error code: 4 digils (BCD)
n+6 07 1o 00 Positioping action number: 0010 19 (BCD)
1110 08 Output code: O to F (BCD)
i2 Emergency slbp signal: (1..' Emergency slop sigpal is being input.)
13 External interrupt signal; (1: External interrupt signal is being input.)

" 14 . Origin signal: (1: Origin signal is being input.)

. 15 Origin'prbximity‘ signai: {1: Or}gin proximity signz;l is being input.)

n+8... | 151000 | Present position T

m+9 /—— m+8
n+9 1510 00 direc— N : ' P
- tion x10¢ , x10% , x10¢| x10* , x10? ,; x10' ; x10°
. 0 |CW ' (7 digits BCD with
1. CCW direction digit)

51



1 v )
AITIINUILDAWEUN DM 1400-1499 281 IATING

52

w|1s "0of Function w |15 00 Furdction W |15 00|  Function
00 Initial position nos.; Transter no— Transferno—y-
speed nos. )
o1 34 : - 67
f . Positioning 4 Positigning |
02 Origin compansa- { 35 action #4 68 action #15 | 1S
tion and direction ‘
03 36 69
Backlash com-
04 pensation 37 N 7 N
Positioning 5 Positioning 15
05 CW limit 38 action #5 A action #18 | '°
06 39 72
o CCW limit = 3
o8 "y " Positioning | g7,/ Positioning | {7
.action #6 action #17
09 ! ’ 421" 75
Zone 0 CW limit -
10 Y i cee | B : 76
Positioning Positioni;'g 18
11 ' 44 action #7 AR i :
Zone 0 COW limit action #13
12 3 45 78
13 Zone 1 CW limi = &
14 g B 47 fdstlionidg 8} go Positioning | 19
action #8 action #19
15 48 81
Zone 1 CCW limit !
16 49 82 Spead #1 !
17 50 Posiioring 1 of s3 Speed 82 |3
Zone 2 CW limit '
18 51 84 Speed ¥3
19 52 85 Speed #4 i
Zona 2 CCW limit Posi(ioning' _
20 & action #10 10 8 Speed &5 |21,
21 Notused 54 87 Spaed &6
22 Positioning 55 88 Spead ¥7
action #0 0 Positioning
23 56 action #11 11} 89 Spead #8 22
24’ 57 90 Speed #9
25 . 58 91 Spaed #10
Positioning Positioning :
26 .acuon #1 1] 59 action #12 121 92 Speed #11 | 23:
27 60 93 Spead #12
28 o 61 94 Specd #13 |
Positioning 2 Positioni L
action #2 ‘ositioring 95 4
29 62 action #13 13 ‘Speed #14 |24
30 63 96 Speed 715
31 &4 97 Spegd units h
Positioning 3 Dositionr« . - ' :
1y -, h B J l'e] ~ 2"
32 action #3 E5 e, 14] 98 Accelsration | 25
a3 €6 i 99 Daceleraticn J‘




Analog Input Unit (C200H-ADOO1)

Liuunit ﬂ1§1un11uﬂacﬁmmqm Input i analog Feiilu
output a9 sensor Fllusggan analog 1ﬁﬁ1uq1n¥nf131aa
Programmable Controller Fetu3en unit ﬁ%uuﬁﬂva?unwiuﬂacﬁmmqm
M PC #1u17n?u§15

ﬂﬁTBﬁg{ HAaz MUBAIINIIATS

dm¥uln PROJECT 1133ese AD0O1 137 unit number 2 1%
internal auxiliary relay ﬂ 120 §19 129 1% DATA MEMORY ﬁ DM
1200 79 DM 1299

1911971

AD001 Rau1905y Analog Input ‘1 4 Input TRaarin output

o

)/ X \ L v
L1l Digital n IR 121 gu¥y Input @9n 1 IR122 &7y Input

fan 2 IR123 &%y Input Aan 3 IR124 d@wm¥ Input Ao 4

. o ! Shicld
N 7N |
Input 1 i [> ) ( ) [ ] 730
ov T — 1 }—
! AO
] 12r E> X ——) A .
npu
N ¢ A2
7 1 [:>
N 7N =
Input 3 L *
nput oV 'I i) (ﬁ )_ ° B4
N A4
)
(1 > .
Input 4 ] e
nput L .0V > 1 (\ 2 (E ) * Be
I A6
- T Shielded )
twisted-pair
cable .
A8 B9

53



Pini,2 ==>

#wfy Pin 3 1¥1dan

[

[' oV T
[

[

R

[N
< ¥

Vo—

Vo—

V o

. BO
Unit Shield Mgt
- 3 i . T VN P
0V>—‘\N\r-7_‘ﬁ (—\) ( ) I et 91
&
TN V2 41;2
v ) () e 83
—
L B4
V3| Ad °
ST )
0OV >N~ — T (] 3 B5
i @
——" B6
o~ | vl A8 HE
ov>w T A 1Y
V.o— t AR N
—Ux=" —J Shielded A8
twisted-pair —° jg
cable —
119 set DIP Switch
AANAIT 1 input  set 9% Pin 1 OFF Pin 2 ON
Aa4N19 2 input set %% Pin 1 ON  Pin 2 OFF
RAYNIT 4 input  set % Pin 1 OFF  Pin 2 OFF

1 Pin 3  OFF

ON

Input range Ias

Input aé?u 1V Y 5V

4 g
nialﬂunizuﬁ 4 mA v 20 mA

Input 14 ov

fiv 10 V
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Function #1492a¥ DAOO1

output limit

. Lﬁu function Iun1% set upper uaz lower limit 33
- ﬂu ] [ 3 <o . .
function uW3x9n#1A1 output 1ﬁa§1uﬁ1q7znqnq Upper #19 Lowerlimit
'ud y 4 4 ] P ¥ -
Ta8n1d  ountput 29818169097 Lower limit udq "d output nasnuiiz

naainafulover limit iguiAgafiy upper limit Tas set Iu ch 133

Ountput Limit Alarm

>

. \\\ | & :
1y Function faed led T9iiw alarm TAE LED ALARM
JI » ¥ L 9
3¢ ON LNBAIBANTBUANAITIN LY Upper Waz Lower alarm URAY oubput
[} 4 A < 1w - o ] -
wlnuniTidasuntas sanadItnny Output UnRiwavuRILN LED ALARM

]
iNIuR

Pulse Output

y : L
function 14314 Pulse TAAKIN1ITNHAMUA Period 189
Pulse 1#113¥0879 ON uaz OFF tna%a  Tazimualn IR 130

q019% ON = A2du IR 130 %100 = %

' " FFF

OFF = 100-80

1

20%

High Speed Counter  MODE 2

Ring Operation node
29U 19BN HODE 2 13NIniinag set §il
1. set mode Tﬂﬂnquwﬁqﬁﬁ node 1ifian 2
5. set DIP Switch matmmie Tas set 2,4,5,7 ON uaniin OFF

Wi
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o v
Data Memory DM 1200 0¥ DH 1299

The following table shows the function of each output

terminal.
B2 | Vohage output 1 (+)
Vollage output 1 (-) AOD
B1 Curnent output 1 (+)
Current output 1 (=) Al
B2 | Pulscoutput 1 (+)
= Pulse cutput 1 (-} A2 R
! %'.5 B2 | Voltage output 2 ()
Zf Voltage output 2 (=) A3 ]
' =2 B4 | Gurrentoutput 2 (+)
Cunient output 2 (-) Ad
BS | Pulse output 2 (4)
Pulse output 2 (=) AS 5
6 | Notuscd
Not used. Ab ]
B7 | Output 1 alarm upper limit
Qutput 1 alarm lower imit | A7
68 Output 2 alarm upper hmit
Output 2 alarm fower limit | A8 B9 l
Alarm common
P . . lead ~_ _ — Shield
l Voltage // ‘ t N i’ ) *
! output 1 e | — ! ( ) - B8O
' ' AO
W e .
Output 1 Current * ( ( ) *
output 1 - % \_ ° B1
& Al §
. : Pulsec output 1 <} : ( 5 s £ ) *
= Voltage = = ( ) —£2 4«
[ output.2 = 1 ﬁ ) 9 83
' ) P A3
Current B A} Y hd
Output 2 ‘output 2 < =z ( J (L,/ . | B4
t  Pulse output 2 <}— —r = A4 *
. oy C () () s
N A5
100 mA max.
Load —o
4 ¢ Load - B7
51024 VDC "= d Cond A7 0|
.Load :8 B8
B9




T8 A7 Number of terms 31181390 Data Memory

Pealk Value

ﬁ . Ay £ . .

1ty function nNi1¥inurR12aY naximum input value nacqn 1
. L :J VE-4 ' dl' 1 < <4 4 14
input Aa3zaAsArn output 13Un213zAAIZININNDN WUNITLURAUAIN
[ 1ad 3 P 3 . v .
Lnu1ﬂtﬁu output 1nun§an1ﬂtﬂu ZaFW7019015 set  Taal¥ bit

: [v] - 4&
12011 ON ?aﬁquninﬁﬁiﬁnuqnq input AaidaNn1T set 12011 ON uA3
- ' R f 3 4

an input ﬂsagﬂu Peak value function HATNIAAILNRAB

Peak Value 3viiuAn Binary

Square root
(s funetion @ m¥uuiagad ?qwz%ﬁdﬂaanuﬁﬁqgai
Square root value = J(converted input valuex4000)
g 1 A, < .ﬁud
39a7018370 Sensor #is thermo couple d9iluRavANITNAR Square
root Yvaztiiiln linear function

: 4
117 set, function Square root fAa Set n IR 12012

Analog Output Unit (ADGO1)

viln unit #1§1un11uﬂaqﬁmmﬁmiqn Programmable Controller
§Qd1n181uqztﬁu1uzﬂ Digital Signal H4imliaiadnaTAvwaaanatauan
1ﬂ§vqﬁn1éw1n#1§ analog signal control I4Rasini17uasiil Analog

|dsnau

L2}
N1IAARY URE HUIEAIINID

LY

(73 Qud
¥y DA UNIT ®RRA4N UNIT NUMBER 3 1%

e N | < u
Internal Auxiliary Relay % 130 0y 139 14

57



i ! Pin 1 Qutputrange
VBEE! -{orF - 1viwosv -
&1 2 3 4]
g 3~ 4 mA 1o 20 mA
b Unused ON OVIo 10V
Outputrange
12 3 4]
Unused
Analog/pulse
output
Pin 2 | Pin 3 | Output | Ouiput
1 2
° | OFF | OFF Analog | Analog
ON | OFF |[Analog |Analog
OFF |ON |Pulse |Analog
ON |[ON Analog | Pulse

58
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Function #1497a4 DAOOYL

output limit

L function 1un17 set upper uaz lower limit v
. 2 Y 3 2 3 1 <o . .
function u3z3n#1R1 output 1na§1uﬂa¢'ﬁu1ﬂq Upper 09 Lowerlimit
' Cae L L. L 4
TasR1N  output ZINANMING Lower limit u@o ~#7 output Naanudax

NA1Lfinfulover limit @uiRaafiy upper limit Tes set u ch 133

Output Limit Alarn

! 4 ; )
11l function Nazd led Feidw alarm Tas LED ALARM
) 4 U ) 11 L] [ ]
¥ ON LNBRANBENTEUINATTEN Y Upper uiaz Lower alarm UmRAY oubput
1<d 4 4 b e L | [ «f
e TuunTLdagunay RaNA1LnINY Output UnRiwaSURIEN LED ALARM
2
Ln1uw

Pulse Output

“~

¥y . . .
function ud914 Pulse Taggiy1snnavus Period nav
Pulse /1130899 ON WAz OFF 11174 Taanuuady IR 130

#0722 ON = A1IW IR 130 %100 = %

; FFF

OFF = 100-80 20%

1

High Speed Counter  MODE 2

Ring Operation mode
RM5UN19nAAa4TM MODE 2 13uNInsiInag set §i
1. set mode Tﬂsuquuﬁﬁﬂa node Tifitan 2
2. set DIP Switch NE1umiy Tas set 2,8,5,7 ON uanim OFF

L]




113
« w
3. set A4 Data Memory @9

DH1600
DM1601
bN1602
DM1603
DM1610
bM1611
DM1612
DM1613
DM1614
DM1615
DM1616
DH1617
bM1618
DM1619
DM1620
DHi621
DM1638
DM1639
DM1673
DN1659
DM1676
DM1662
DM1679
PHM1685
DM1682

DM1668

0200

FFFF

0000

0001

0500

0000

1000

0000

0001 -

1000
0000
1500
0000
0002
1500
0000
0000
0000
0000

0088

0000 |

6000

0018

6000

8000

0000

DM1s22

DM1623

DH1624

DH1625

DM1626

DM1627

- DM1628

DK¥1628

DM1630

DM1631

DM16232

DM1633

DM1834

DM1835

DM16386

DH1637

DM1655

DM1672

DM1656

DM1675

DK1661

DM1878

DM1664

DM1681

DM1667

DM1684

2000

0000

0004

2000

0000

2500

0000

0008

2500

0000

3000

00090

0010

3000

0000

3500

5000

7600

0000

7000

0009

0noo

0003

0000

8500

0030

DH1629
DM1640
DM1641
DH1642
DM1643
DM1644
DM1645
DN1646
DM1647
DK1648
DH1649
DM1650
DH1651
DM1652
DM1653
DM1654
DM1671
DM1657
DM1674
DM1660
DM1677T
DM1663
DM1680
DM16686
DM1683

DH1669

6020

3500

0000

4000

0000

0040

4000

6000

4500

0000

‘0080

4500

0000

5600

0000

0100

0000

5500

0000

5500

7500

0000

7500

0000

0060

0006 -

60
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DM1685 8000 DM1670 6500 DH1688 0000
DM1687 8500 DM1688 0000 DM1689 0080

IIMNITNAADY
ﬂ 3. uJ " [ .04
tunTRYIMINNITHLUN DM1603 uwar DM1602 ZNLAANAIN1TIUN
4 4o '
8500 LUAATUILL THUUTMYN
3 > . 2 ' b u‘d
LRENIINIU Setting Value RUR 0 Ny 16 #mTuntzsuTysunTy
yy . '
URYAT 16 A1Lan

RYATUARY setting value HIUA DM1610 Ny 1689

F1nann15TUTun 1Y

|
ar d - (Y] . 1] 4#»
L Hunasiiy Pulse %qawatnaﬂﬁnaﬁq NIaAIB2 19T Ty
.y It . )
Pulse 311 NC Unit %cnguuatnai waa CT001 1u91n77u§uu1 Tna
118A7 Pulse 1u ch 166 uaz ch 167
~ 43 % - o
n1Tily Pulse IunutHuuy Ring Operation 14 mode n 2
o ;A TFIRY, v ' 4 .
%qn11uuawanuusauuaquaauan11ngunaq potor i1Nanadavzay Setting
[] 1] 4. ld.
Value R1v9 oubtput g1vnnmuaiu output Pattern 3z ON R1InNAIMUA
4 e B IR - . A ' 4
LNBUUIZATUAMANTINRY Iz TuunIn1TuyIniiui 5889
LB Y - . .«
3zi¥Uu21 Output ne 8 nqdﬂuﬂTnuﬂ1ﬂ1§1unﬁ1n1znﬂaﬂaq
Ju v R ﬁ a 4 U o o
nnunaaqnqztﬁunqsﬂaasgngu 1 58usmaus dugaeq n3a8u R FINNTT

AvIRAT 16 Setting Value
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igh Speed Counter Unit

High Speed Counter Unit &%y C200H (C200H-CT001) Lﬁugﬁm
o v 4 o ¥ ¢ dae 4 o4 ﬁ
nuﬂqwud1u11n1ﬂﬁaLwanwnv7uun17qunaq3udaunuanﬁmsnw7LﬂaaunL TG
% w e J‘i 4\". e ﬁ L |
Tau#Ta N1 THUIIMIUNNNITLWN AU TAEN IR A L YuFngia waaencoder
4 4 . “ v, v . A
Lwan High Speed Counter Unit ﬂﬂuﬂiﬂiuzTﬂTﬁﬂ C200H-CT001 1
| o o &d = o . (.S od <
ﬁﬂuﬂinﬂwzﬁuﬁmmﬂmwaaﬂLﬂuauwﬂiﬁgqgan 50,000 TauURBIUIN 298714
o N " w .
g1u1907uR unit uazuﬂuﬂuﬂnnﬁiﬂﬁQﬂuiﬁtﬁu 6 THUARINANKALENITHN
v ow Y . y .. uﬂ .
S TIMARERIRNAAIN1TTY TAENY 6 TuususdwTonusint Uy 2function
<
An , .
1) Drum function ZSUT¥nauAIg

mode 1 - Linear operation mode

node 2 - Ring  operation mode

2)  Preset counter function N

mode 3 - Preset counter function

3) Measuring function 7ZvUs¥naufis
mode 4 - Gate counter operation mode
mode 5 - Latch counter operation mode

node 6 - Sampling counter operation mode

as Y 4 [y} ¥ ]
anwne sasdngint3an High Speed Counter Unit  #1mn5nFulaTaasin
3 4
N4 sensor W49 usnlﬁu 3 uuy Aa
1) Phase differential pulse input
2) Increment / decrement input g

3) Command (Fygia pulse uazfaniy) input



y a . 4o
Feadudwa oL Anay High Speed Counter CT001 DERERNRE T

I's o t ] o I
fHenFun1TniZnnnulasiveeta e 2 100 wia 4 IR wasidady

v
- J

. . 4 . v
High Speed Counter Unit #7877niUasuAn wiadvA1uiluTendneninis

< N J b e
URURIUTAVIATANTIARNSE

- 2 pY)
ANHALA UMY
v 4
LED RUN - 3ed914ida 11400 ON
P da ' N
Z9nAATUTENIIINIBUIURTT

8

LED A,B - ﬂzlﬂu enceder input
A uaz encoder input B
F9tiuiaugae INPUT
SIGNAL

LED 1,2 - av@d1eiiia INPUT 371

A78UANL B INIRATIN

N N
LED ERR - 3zd119i1%al1na ERROR

e M
LED 1-7 - 3gd21viua output

r - 13 <f
point %39y point g1y
A0ULLYA (ON)
‘ llg .udl
MACHINE No - wznaqnqaﬁuaﬂnunag
114 RACK 22+ C200H
4 .
MODE - 1HaRaINITIE 19T
3 "
node 1an1813A29U5u1H
a§1u node T
o 3 gu (X} . EY)
amTy input /output connectors iutumazndeinnniTiina1diun178n
¥ ] s <4 . U Py s
#1uLnany %eqznaﬂqaaqqastaaa1unﬂ7u11ﬂ?ﬁnaivunuqﬂn1mnﬁauan1u

3 H <4 4 [ - : . 1 [
tnaum  Beluanen s connector nlgaunu sinulator ﬁalgauag
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+% Function of setting svitches on rear panel

o|231567

[\ HBEEREE: J A

I Setting 1nput node for

encodvr inputs A and B

1121(3 Function
010 0 |phase x 1

. diffctjcntial———————-—-
0j011 input x 2
01 [=* f x 4

Increment/
L]0]* decrement input

Command (pulse *
L]l |*|direction) input

Setting ‘valid operation

Note) The symbol = denotég that
either 0 or 1 is selgctable.

|, Setting valld operation
" for lnternal reset bit

8 Functlon

0 Operation invalid

1 Valid at ON rise
tlue (fF)

for pulse xnput YA

This settlng is-valid _only
when operation xodes (1. ,
and @ are set. Do not under

any other operation node.

Settxng valid operation for
external control input INI1

0| *|{0Operation invalid

110 Valid at OFF fall
time (L)

(11 Valid at ON rise
time (_£)

Pulse input Z is valid only

when_the operation modes
and 2 are set. Do not use

under other operation mode.

6 7 Function
15715 0peration-invalid | __
1o [Valid at OFF fall
time (L)
([ [valid at o8 cise
time

The above setting 1is valid
only under operation modes
1 éo and

When operatnon nodes &, O
and [6] are set, the above
setting is disregarded and
the external control inputs
IN1 and [N2 are fixed to be

valid only at ON rise tir:

(f).
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IuRaun1gT set mode

1

2)

3)

4)

' v ., &
#iuuLay mode aﬂnnﬂauanTasaguunuﬂﬂnnac unit u

L]

a ¥, . Y ") - .
1aanR4AT DIP switch AIUNRBINITIIININNIVASEAY unit
niaﬂgéﬂundqﬂaﬂ machine number 324y High Speed Counter

] L) . { :
Unit 9738h machine number 18 TA8A3INAUNTANITNARAN Zol
machine No 6
4 o [v3 . 8
set 1 DATA MEMORY n DM -1600 &3y machine No 6 Tasly

d d
1a2 mode h bit 0 2 11w mode 1-0100

@1unuenay internal auxiliary relay

16000

16001

16002

16004

16005

16006

16400

16401

16402

16403

16405

16406

- 3 = - 14
Tasn2uuaqd unit 2a¢ High Speed Counter agn CHANNEL 6

bty L) ~d r &4
Lﬂunﬂilsuuun ¥AUIIULNANNTS ON Wazaz OFF OPERATION
4
Luagayunay
DATA 3z transfer 31n PC U8 UNIT
J. - 1 w
Luaninagaarany Extenal Output
J g“ W s - 3
(NanaumInuLNaTa  3=in175uA setting value ud
Reading Error
4 4 . 4 % '
143 ON 1¥adanaausnauw counter 300 reset
4 o
9% ON L1daun1g RUN
yangniuenay PULZE INPUT Z
uananiuenay Control Input 1
HANAN 12338y Control Input 2
ERROR FLAG

COUNTER OVERFLOW
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1171 F U Tunad 149

MODE 1 <(Linear operation)

ANHNUZNITAINIU TuTnued 1 §1ﬁﬁun11§aﬁqqnﬂ1ﬁ1¢1udﬂw%u output
§¢51n1inﬁw1§§qga 16 A1 Taann78eAUsEnauRaAR 9 RALL uavA1iTa
a9 %ﬁdwﬁwqqﬁaqaészuiﬁq -8,388,608 iy +8,388,607 Fenalianguy
output a8 points TasR R 16 qztﬁuaé?u DM Tﬁaﬁzﬂuuunﬂﬁtﬁuéﬁ
e Tt 3usan Setting Value Nos 0 #v Setting Value Nos 15
Tas1d DM gQuﬁ DM 1610 fiy DM 1614 u Setting Value ﬂ 1 uae
DM 1615-DX 1619 #14Ty Setting value # 2 fyi3asqauie DM 1685
Fo DM 1889 191t Setting Value A 15 ﬁzﬂuuunﬂitﬁudqﬁ¢§ Z93y

- L] 4
anR2a819 Setting value n 0



| DM1G11

DM1612

DM1613

DMiB14

.

15

#10 %107 %10 [#1
}
S TGN ¥1OG %10‘3 *1011
R
b .20, -=:
¥10° [ #10° [ %10 |%1
SIGN|#10” | %10° [*%10%
v v
BINARY 08 07

EXTERNAL
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\NU LOWEST SETTING

VALUE

d
tnU HIGH SETTING

VALUE

16 BIT

OUTPUT 00




Encoder input A

Encoder input B

Pulse

fxternal control
input INI

External control
e input IK2

o
{
ot 2
|
{

External outputs
0 through, 3

External outputs)|
4 through 7
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Row B Pin No. Row A .
Encoder input A: 24 VDC 20 {Encoder input A: 12 VDC
Encoder input A: OV 19 {Encoder input A: 5 VDC
Encoder input B: 24 VDC 18 { Encoder input B: 12 VDC
Encoder input B: 0OV 17 | Encoder input 8: 5 VDC
Pulse input Z: 24 VDC 16 | Pulse input Z: 12 VDC
Pulse input Z: OV 15 | Pulse input Z: § VDC
] —— 14 .
R NS e \N\Je S 13 | Extercel control Input JK): 12/24 ¥DC
€xterrel control Input 1N} : OV 12 Externst control input IN}: S ¥DC
11 External control Inpwt IN2: 12724 ¥DCV
Esternal control input 1¥2 2 OV 10 Externst contrel input IX2: S ¥DC
[l g
FEy e T W ST 8 | External output 0
7 Externsl] output 1
Exterrel ouvtiuvts O through 3 CON: OF 6 External output 2
T S External output 3
AR 5 A S P 4 | Externa] output 4
- 3 External output 5
Exterrs] ovteouts 4 throvsh 7 COX: OV 2 -External output §
g 1 External output 7
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pY . L4
LUREIVL g3y data ma¢ internal output 31m bit n 00 fy 15
. ol . e . <4 R : g
?zgnuﬂYﬂLnu1u internal auxiliary relay n channel 169 Z43:iny
zﬂuunnaq output ulaaziu 16
o P a . . e . <
FmTuanzaenigiuariny1ily internal auxiliary relay 0

channel 186 U3y 167

DM1603 DM16G02

S ~

»

MODE 3 Preset counter operation mode lﬁu Preset function Aa
3 3 3 1 1 . . 1 [ 3
Tunaud 1117081017694 Preset 913v1¥A 9 mmin 1 Tun1i Tasd
ar 4 ’ s [ i d
ansaz output NUAAIAITULIAIRTINYNY TAZAINNTARIMUA output T1ARIN
- L4 g
ANHUCAIN
e ’ 4 ‘4 ¥
1) amuaa N1I90FF 783 output D 0 N A A8 DH 1601 uag

UH
DH1802 AU

1602 1601

°  |*10%|x10% %10 %107 |*100|%10 |*1




counter

value

[#9]

cutput

output 1

output 2

output

4-8
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2) fMuAA"1987 ON 78¢ output fl 1§ B Ho8 DN1603 uAv1604
FeitEnsaz L ful A82Run1 A MMARINYT OFF 124 output 7 0

3) fiMMAARILIAY OFF 784 OUTPUT M 1 7 C A28 DN 1605 uaw
DN 1606 Fendnsusiduldaiin

4) AMuRLIa1 ON 283 output ﬂ 2 3 DM 1607 uar DM 1608

5) NMUALIA1 OFF 9a4 output g 2 # DH1609 ua¥ DM 1610

8) AMURTI919211401T ON pad output ﬁ 407 Lﬁénﬂiﬁuﬂﬁ
§uqnae TREAINATOAIMUATIILIRT GIUR O F9 99.99 sec Tasd w10l

i) » ' Y] 2
aann output Tauvag1913u1y 1a39n DM 1614 uar DM 1815

Anwarzay tining Diagran

(—=B-->

{—-B--> {mmm=Cmmm=>

{——-D===> T QE—— O >
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:J’ 8 g - Ug »
anhylu Preset Counter mode % #1474nAY Sebting Range ARUR O
§4 8,388,607 imman 20 A1TAsRavn1T1dA1Ad N T LAAN AR

Internal Auxiliary relay 161

161

I

00 - 19

dm¥y Counting Function HWUTenauris Mode 4, Mode 5,
2 de v A
Mode 6 UUNANHALARIHINU
- ﬁ 4 <4 [ Y g
MODE 4  Gate counter operation mode Lihi THUANILUNITUULINRTN

4 3 Y] ' - 1o
Liandns input lZﬁNWTﬂEHWﬂﬁ?uUQzagﬂ c¢ch 166 uay 167

ANBALNITHINIG
o . % 4% d 3 y - 4
LLINAINITHY  LNaNRagn Input NRauEITMMAL azngainsiiuLNanne
4 J - ar E 2 IAI - ] <
g Input N7a931R9IRE AMITHUIZEIASAINBENAILANIUNT1I2NN T
l' «f Q'u t
dau INPUT Imi TvazlnaTiTuilulmi
H 14 N 10 . ﬂu "
LMY T CR D RIS REER P RERRETERT uAav1E output

Anwpy Signal Diagram

INPUT

PRESENT —/——l/
COUNTER

167-166
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: L] 13 ] 4
TR 16400 ZFILARAIFAIIZTEHIIINITHINIM 32 ON 75u1ﬂan§§mm7m

» ' 2
Input (FINILINIUNY

MODE 5 Latch Counter Operation Mode
HU -~ . H
TUTHNARNANENLAZ1ATHNG 4 TABRNBALAITAI4INEANNTT Latch TuTnvan
4 < “w 4 a4 o 4 -4 « . v d
A2 IENNITUULNANERYIAL IININIAUTITRLINTARN Input 2 gausnnﬁuuﬂn
. 4 - ) 3 ] - N o
control input Te#iNa input W ON (tH2ls counter 3ILLIUUY UALHH
n17 On 3MATY counter awnn reset AR toggle switch a7udnnis
. &4, ve 2 4 q v ' w
input nl¥nu Latch Signal Tasiuay pulse LPINITENIINNITHY
J = - - t
Present counter N ch 166 4ar 167 3slatch Aa¥nw1dniuvlantium
- e ¢ % 3 Jd £ 1) 1 - 4 I‘J 3
n1sugdRNattuuRatdiNay pulse (3u7 A1789n1TiuIz L UAsUAINTE LAY
) o 0 Jul 3
T DATA MEMORY uy Taasinrq Internal count value nuua§n1a1uﬁq
IQ’ L) 8 *
UALTu7aY Input 1 N7 lateh T azithuiduniaunsa control Input 1

N5 pulse T3¢ reset A11u internal count ‘w

anwazaay Signal Diagram

Control

Input 1

Control Input

(latch signal)

Internal -

Counter

Present

Counter /
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MODE 6 Sampling counter operation mode

Y ~ e . 4. : § 48 S
TuTuuatazinaTiy input T1L229N0IMUATIL 13711 TURILRY LA TUT A

43 1] 1] < L] )

dagaa Input Tﬂstuawnmqagivmoﬂq 10 ms A3 9,990 ms TABAINITUL
wafTning 8,388,608 04 +8,388,607

HANNITHININ

1 Q‘ L . - - 4 Jd

naui3u mavniovue Sampling time N chi61 Luandnggyin

) ¥ e
1) Input niauanauw counter ILLTNUY
4 o d d v . ] o
2) Counter 3ziTuuun 0 1#8NILIR7 Sampling time azuqﬂnﬂiuu uay
dﬂnacnﬁiﬁuasuqa WarA13zEIRY latch 193uni13siinnT start an

<
A79

Signal Diagranm

Input

Under
Operation,__———-"“""'—’—J

Present

Counter

value
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<
iITMnm 3

BNam1 1T avieraE sl 3

3.1 ASCII UNIT

v &4 < o
WA WUPEY  ASCII  UNIT UUI%LNauulawae 9% L iua a3 8d8 181504
-] ' ar 41' '
ANININIUTINALLASAY  PC  C-200H Sunt9@luaAd  process a3 iagnng
P & ] Y v 2 ' A
vdsutdunen BASIC  Z<9usnaNulatld  ASCIT  UNIT 1uﬂﬁ5ﬂauquﬂﬁﬁﬂﬁ
1 E 2 e L %4 <y i ¥
SIUADILARE UNIT 1ﬁaﬁu1§nnﬁﬂﬁu%ﬂimanﬂsLaaﬂimaﬂﬁsﬁauﬁagaﬂﬂﬁ
-~ Y PR ) I3 ' - ) 'Y) Y
LAS32Y  computer aluLRan UNIT @iggpasidgiutsaniauila gvaan
o 4 ° v
AR NN 0T TN EA WA TN 9L AaY  UNIT & g wnsoudaaiiiy

FLOW CHART WLarTUTuAsufNIfva1tn

MAIN MENU

Temperature’ AD/DA High Speed NC Position

Sensor Unit Counter Control

PRINT PRINT PRINT PRINT




INSTRUCTION DATA
LD 10308
DIFU(13) 04000
LD ' 04000
OR 04001
AND NOT 04002
OUT ' 04001
LD 04001
IL (02) =

Program FIune4 Temperature

Sensor Unit

LD 10308
AND 10310
DIFU (18) : 04002
ILC (03 -

LD 10369
DIFU (13) 040083
LD 04003
OR 04004
AND NOT 04005
ouT | 04004
LD 04004
IL (02) . -

Program CRUELR
AD/DA

LD 10308
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l

AND 10310 76
DIFU (123) 04005
ILC (03) - .
LD 10308
INSTRUCTION DATA'
AND 10309
DIFU (13) 0£006
LD ' 04006 )
OR 04007
AND NOT 04008
ouT 04007 ’
LD 04007
E IL (02> : L

Program Funa

High Speed Counter

bl & 10208
AND 10310
DIFU (13) 04008
ILC (03) ' 7

LD 10310
DIFU <13b 04009
LD 04009
OR 04010
AND NOT : 04011
OUT 04010
LD 04010

IL (02) -



Program ﬁauﬁaﬁ
NC Position Control

LD 10308

AND 10310
DIFU (13) 04011
ILC (03) -
END (01)

3.2 TENPERATURE SENSOR UNIT

INSTRUCTION DATA
LD 25313
MOV (21) DM 02
CH 110
LD 25315
OR 00105
OUT AR 0101
LD 25313
AND 11506
OUT TR 0
AND NOT 11500
ouT ' 11015
LD TR 0
AND : ‘ 11500
FAL (08) 01
LD ‘ 25313
MOV (21) CH111

" CH150

77
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MOV (21) CHI111

DM G2GO

Program ®3unas

AD/DA
LD NOT 00100
IL (02) -
LD " 25313 SUTPUT gy
MOV (21) GH 121 BINARY FORM
DM 0201
ILC (0%)
LD 25313
MOV (21) CH121
CH15T
LD 00105
ouT TR 0
ouT AR 0102 .
LD, TR 0
ouT AR 0103
LD - TR 0
MOV (21) #0000
CH 120
‘LD 00100
IL <02) _
LD 25313
OUT ' 12002
MOV (21) CH 121 OUTPUT

DM 0202 #uf149%8 range

MOV (21) # 0004



ILC (033

LD

IL (02)

LD

ouT

MOV (21)

ILC (03

LD

IL (02

LD

MOV (Z1)

MOV (21)

LD

ouT

LD

ouT

LD

ouT

LD

ouT

LD

ouT

LD

OuUT

CH

120

00107

25313

12012

CH

121

[
OUTPUT 1w

DM 0204 Squar Root

CH

CH

CE

1586

00102

13206

13305

2000

13306

?ugﬂ BCD

OUTPUT LIMIT

< LOWER LIMIT

2001 > UPPER LIMIT

13306

2001 > UPPER LIMIT

00103

15204

13301

2002

OUTPUT ALARM




LD

QuUT

LD

MOV

ILC

LD

MOV

MOV

LD

MOV

MOV

MOV

MOV

-LD

ouT

LD

ouT

(Z21)

(03

(21)

(21)

INSTRUCTION

(219

(21)

(219

(21)
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2003
25313
CH 130 #&®9 INPUT

DM 0205 u84 D/A

00110
ol
# 0001 OUTPUT n 2
«
CH 122 Liu Pulse
#OCCC OUTPUT ON=80%

CH 131 OFF=20%

Program &u

HIGH SPEED COUNTER

< DATA
25313
CH 168
CH 152
CH 167
CH 153
CH 166
DM 0209
CH 187
DM 0210
00100
14012
00102

14013



LD
ouT

LD

oUT

LD

OR

ouT AR
ouT AR
LD

ouT

ouT

LD

OR

AND NOT

INSTRUCTION
LD

OR

MOV (21)
ouT AR
LD

ouT

00103
14011
go1i07
14008
00105
25315
104

106

00110
16000
18002
00109
16006
16401

18006

Progranm d7u
NC POSITION CONTROL
DATA
25315
00105
# 0010
104
00111

14000
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LD

MOV

MoV

MOV

MOV

LD
ouT
LD

CMP

OoUT
LD
AND
ouT
LD
DIFU
LD

MOV

MOV

MOV

LD

OR

(21)

(217

(212

(Z21)

(Z0)

TR

TR

(139

(21

(219

(21)
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25313
CH 148
CH 150
CH 148
DM 0001
CH 149
CH 151
CH 149
DM 0002
00107
14008
14501

# 0130
DM 0000
0

0

25508
14015
14501
2000
3000
#000

CH 142
DM 0000
CH 143
# 000
CH 144
03000

14010



L

AND NOT

ouT

LD

LD

AND

PIFU (13)

LD

CLC (41)

LD

ADD (30)

ouT

ouT

ouT

ouT

QuT

ouT

3001
14010
14010
14010
14510
3001

3001

3001
DN 0000
# 0030
DM 0000
14014

14013

14011

14002
14003

14015

INCH

LOW-SPEED JOG

HIGH-SPEED JOG

DRIGIN SEARCN

ORIGIN RETURN

STOP:
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
50

100
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
140

REM MAIN PROGRAM
CLS
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PC PUT 0
INPUT "
IF AS <
IF A§ <
IF A <>
IF A§
INPUT "
IF Bs "N
IF B$ "t
A = VAL(AS$)
PC PUT A

IF A
IF A

Hl"
ll2ll
"3"
ll4"

THEN
THEN

Inn

THEN 39
THEN 41
IF A THEN 43
IF A 4 THEN 45
GOsSUB 100

GOTO 11

GOSUB 200

GOTO 11

GOSUB 300

GOTO 11

GOSUB 400

GoTO 11

[FER o

REM TEMPERATURE
PC PUT 1

CLS
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT "
IF Al$ <
IF AlS <
INPUT "
IF B1$
IF B1$
IF AlS
GOSUB 500
GOTO 111
PC PUT 5
RETURN

Illll
"2I|

IIN”
IlnH
"1"

n Hn

THEN
THEN
THEN
THEN
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P R R R R L R R R i W a i i i i R R i i I R I IR R R I

* [

*  MAIN MENU -

TEMPERATURE SENSOR UNIT "
AD/DA UNIT "
HIGH SPEED COUNTER UNIT .
NC POSITION CONTROL UNIT "

R IO QP

PR W R TP P R R R R PR R R R P R R R I R R I

Please enter number(l - 4):";A$
27 ELSE 30
28 ELSE 30
29 ELSE 30
11 ELSE 30
Are you sure(Y/N)";B$
11
11

ELSE 36
ELSE 37
ELSE 38

SENSOR UNIT

PP R PP R R R P R R N I R - IR R R R T R R I I I IR R

« * TEMPERATURE SENSOR UNIT * -

- 1.
- 2.

STOP OPERATION "
PRINT RESULT "

LR I IR I R R R R R I I R I I I R B I i R e I

Please enter number{(l OR 2):";AlS$

THEN 123 ELSE 124
THEN 111 ELSE 124

Are you sure(Y/N)";Bl$

THEN 111
THEN 111
THEN 130 ELSE 128



200
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
228
230
240

300
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328

329

330
340

400
410
411
412
413
414
415
416
417
418
419
420
421
422
423
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REM AD/DA UNIT

PC PUT 2

CLS

PRINT TAB(16) T ettt 8 st 3 o e A M A
PRINT TAB(l6)

PRINT TAB(16) " . * AD/DA UNIT * .
PRINT TAB(16)

PRINT TAB(1l6) " . 1. STOP OPERATION o
PRINT TAB(le6) " . 2. PRINT RESULT <"
PRINT TAB(16)

PRINT TAB(1l6)

PRINT

INPUT ™ Please enter number(l OR 2):";Al$-

IF A1$ <> "1" THEN 223 ELSE 224

IF A1$§ <> "2" THEN 211 ELSE 224

INPUT ™ Are you sure(Y/N)";B1$

IF B1S "N" THEN 211

IF B1S§ "n" THEN 211

IF AlS "1" THEN 230 ELSE 228

GOSUB 500

GOTO 211

PC PUT 5

RETURN

R I I WP AP PV PN RV EP RV SRR D P NP L RV VR SV

o

REM HIGH SPEED COUNTER UNIT

PC PUT 3

CLS

PRINT TAB (456) &' Gl PN 0Y% 240\ T0E 8., oo P o ocr e DD e
PRINT TAB(16) " . o
PRINT TAB(l6) " . b HIGH SPEED COUNTER UNIT * o
PRINT TAB(16) " . "
PRINT TAB(1l6) " . 1. STOP OPERATION o
PRINT TAB(16) " . 2. PRINT RESULT 2"
PRINT TAB(16) " . "
PRINT TBAB k64 PNl s 28 S LTI (. C s Lo, ) gve BB o o e
PRINT

INPUT " Please enter number(l OR 2):";Al$

IF A1S <> "1" THEN 323 ELSE 324

IF AlS$ <> "2" THEN 311 ELSE 324

INPUT " Are you sure(Y/N)";B1$§
IF B13S "N" THEN 311

IF B1% "n" THEN 311

IF Al$ "1" THEN 330 ELSE 328

GOSUB 500

GOTO 311

PC PUT 5

RETURN

REM NC POSITION CONTROL

PC PUT 4

GOSUB 1000

CLS

PRINT TAB(16) " mucccaos O o e o e o ot e o A e e e
PRINT TAB(1l6) " . 2"
PRINT TAB(16) " . * NC POSITION CONTROL UNIT * 2"
PRINT TAB(16) " . 2"
PRINT TAB(16) " . 1. STOP OPERATION 2"
PRINT TAB(1l6) " . 2. PRINT RESULT 2"
PRINT TAB(16) " . 2"
PRINT TAB(l6) " mncscscwnmcscacscsss B LV VA AR RN SN
PRINT

INPUT " Please enter number (1 OR 2):";Al$

IF A1$ <> "1" THEN 424 ELSE 425



424
425
426
427
428
429
430
431
440

500
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
5355
556
560

600
610
620
630

IF A1$ <> "2" 'THEN 412 ELSE 425

INPUT " Are you sure(Y/N)";B1$
IF Bi$ "N" THEN 412

IF B1§ = "n" THEN 412

IF A1 = "1" THEN 431 ELSE 429

GOSUBR 500

GOTO 4172

PC PUT 5

RETURN

REM PRINT RESULT
REM
CLS

PRINT TAB(16) " L I R I B B R B A B A R R R R R R R R R R R R R R P R R R R R LB I A )

PRINT TAB(16)

PRINT TAB(16)

PRINT TAB(16)

PRINT TAB(1l6) " . 1. STOP PRINTING !
)
6)

o

- *  PRINT RESULT

PRINT TAB(1l6
PRINT TAB(1

"o * PRESS ANY KEY TO PRINT

L R R R R R R R R R N I R W R R R N R )
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x 1"

x "

PRINT

INPUT " Enter any key to print or 1 to stop.:"
INPUT " Are you sure(Y/N)";D$
IF D$ = "N" THEN 512

IF DS = "n" THEN 512

IF C$§ = "1" THEN 560 ELSE 526

IF A = 1 THEN 530 ELSE 527

IF A = 2 THEN 532 ELSE 528

IF A = 3 THEN 534 ELSE 529

IF A = 4 THEN 536

GOSUB 600

GOTO 537

GOSuUB 700

GOTO 537

GOSUB 800

GOTO 537

GOSUB 500

Es =H59|I:F$=H 1"
INPUT"PRESS 1 IF STOP PRINTING";ZS
IF Z§ = "1" GOTO 560

G§ = MIDS(TIMES,7,2)

IF G§ <> E$ GOTO 540

H$ = MIDS(TIMES,4,2)

IF H$ = F$ GOTO 540

F§ = HS$

IF A 1 THEN 549 ELSE 546
IF A = 2 THEN 551 ELSE 547
IF A = 3 THEN 553 ELSE 548
IF A = 4 THEN 555

GOSUB 600

GOTO 538

GOSUB 700

GOTO 538

GOSUB 800

GOTO 538

GOSUB 900

GOTO 538

RETURN

PC READ "@D,200,1,H4";X1$§
PRINT

PRINT TAB(S) l."dddddddﬁddddd’dddc‘ddt‘ddddda’t:".

PRINT TAB(5);" TEMPERATURE SENSOR UNIT

;C$




640
650
660
670

700
710
720
730
740
750
760
761
762
763
764
770

800
810
820
830
840
850
860
870

900
910
920
930
940
950
%960
970

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260

PRINT
PRINT TAB(5);"TIME: ";TIMES$

PRINT TAB(5);"NOW! TEMPERATURE IS ";X1§$
RETURN
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PC READ "@D,201,5,5H4";X1$,X2§,X3$,X48$,X5¢
PRINT

PRINT
PRINT

PRINT

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

RETURN

' "
TAB(S) ; 'ddd¢¢dd¢¢“dddddd¢““““dddd¢d

TAB(5) ;" AD/DA

TAB(5);"TIME: ";TIMES
TAB(5) ;

TAB(5) ;"AD:RANGED OUTPUT =";X2%§
TAB(5) ;

TAB(5);"AD:SQR.ROOT OUTPUT =";X4%
TAB(S5) ;"DA:INPUT =";X5§

"AD:OUTPUT =";X1$

"AD:PEAK OUTPUT =";X3%

PC READ "@D,209,2,2H4";X1$,X2$
PRINT

PRINT
PRINT

PRINT

PRINT
PRINT

RETURN

L "
TAB(S): FAEAAALAT LTS LB R AL S LGB R EIAEEE G

TAB(5) ;" HIGH SPEED COUNTER

TAB(5);"TIME: ";TIMES
TAB(5);"NOW! CLOCK PLUSE IS ";X2$;TAB(29) ;X1

PC READ "@D,1,2,2H4";X1§,X2$
PRINT

PRINT
PRINT

PRINT
PRINT TAB(5);"TIME: ";TIME$

PRINT

RETURN

READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

Ylsr
Y11$,Y12$,Y13$,Yl4$,Y15$,Y16$,Y17$,Y18$,Y19$,Y20$
Y21$,Y22$,Y23$,Y24$,Y25$,Y26$,Y27$,Y28$,Y29$,Y30$
Y31$,Y32$,Y33$,Y34$,Y35$,Y36$,Y37$,Y38$,Y39$,Y40$
Y41$,Y42$,Y43$,Y44$,Y45$,Y46$,Y47$,Y48$,Y49$,Y50$
Y51$,Y52$,Y53$,Y54$,Y55$,Y56$,Y57$,Y58$,Y59$,Y60$
Y6l$,Y62$,Y63$,Y64$,Y65$,Y66$,Y67$,Y68$,Y69$,Y70$
Y7l$,Y72$,Y73$,Y74$,Y75$,Y76$,Y77$,Y78$,Y79$,Y80$
Y81$,Y82$,Y83$,Y84$,Y85$,Y86$,Y87$,Y88$,Y89$,Y90$
Y91$,Y92$,Y93$,Y94$,Y95$,Y96$,Y97$,Y98$,Y99$,Y100$
Y101$,Y102$,Y103$,Y104$,Y105$,Y106$,Y107$,Y108$,Y109$,Y110$
YlllS,Y112$,Y113$,Yll4$,Y115$,Y116$,Y117$,Y118$,Y119$,Y120$
Y121$,Y122$,Y123$,Y124$,Y125$,Y126$,Y127$,Y128$,Y129$

. "
TAB(S)I BAdBAAATAEFEAAATALEACGEBGR LS EE

TAB(5) ;" NC.POSITION CONTROL

TAB(S5);"NOW! CLOCK PLUSE IS ";X2§;TAB(29);X1$

Y2§,Y35,Y48,Y58,Y6%,Y7$,Y88,Y9%,Y10$

"@D,100,10h10H4";Y1$,Y2$,Y3$,Y4$,Y5$,Y6$,Y7$,Y8$,Y9$,Y10$
"@D,110,5,5H4";Y11$,Y12$,Y13$,Y14$,Y15$
"@D,llS,5,5H4";Y16$,Y17$,Y18$,Y19$,Y20$
"@D,120,5,5H4";Y21$,Y22$,Y23$,Y24$,Y25$
"@D,125,5,5H4":Y26$,Y27$,Y28$,Y29$,Y30$
"@D,130,5,5H4";Y31$,Y32$,Y33$,Y34$,Y35$
"@D,135,4,4H4";Y36$,Y37$,Y38$,Y39$
"@D,lO,5,5H4";Y40$,Y41$,Y42$,Y43$,Y44$
"@D,15,5,5H4";Y45$,Y46$,Y47$,Y48$,Y49$
"@D,20,5,5H4";Y50$,Y51$,Y52$,Y53$,Y54$
"@D,25,5,5H4";Y55$,Y56$,Y57$,Y58$,Y59$
"@D,30,5,5H4";Y60$,Y61$,Y62$,Y63$,Y64$
"@D,35,5,5H4";Y65$,Y66$,Y67$,Y68$,Y69$
"@D,40,5,5H4";Y70$,Y71$,Y72$,Y73$,Y74$



1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
14890
1490
1500
1600

PC WRITE "@D,45,5,5H4";Y75¢$,Y76$,Y77$,Y78§,Y79§
PC WRITE "@D,50,5,5H4";Y80$,Y81$,Y825,Y83§,Y845$§
PC WRITE "@D,55,5,5H4";Y855,Y86%,Y875,Y88%,Y89$
PC WRITE "@D,60,5,5H4";Y90$,Y91$,Y92%,Y93§,Y94$
PC WRITE "@D,65,5,5H4";Y95$,Y96%,Y97§5,¥Y985,Y995$
PC WRITE "@D,70,5,5H4";Y100$,Y101¢$,Y1026$,Y103%,Y1045%
PC WRITE "@D,75,5,5H4";Y105¢$,Y106$,Y1076,Y108%,Y1095$
PC WRITE "@D,80,5,5H4";Y110$,Y1114,¥Y1128,Y113§,Y114%
PC WRITE "@D,85,5,5H4";Y115¢$,Y116$,Y117$,Y118%,Y119§
PC WRITE "@D,90,5,5H4";Y120$,Y1214$,Y122$,Y123$,Y124%
PC WRITE "@D,95,5,5H4";Y1256$,Y126%,Y127¢,Y128$,Y129%

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1000,1433,1100,900,700,500,400,10,6,1000
2000,0000,2000,5000,0000,4000,8000,0000,5000,1000
1000,3000,4000,1000,2001,8000,1000,1000,0000,1001
1000,1000,0000,4000,5000,0000,5003,0000,0000,5002
0000,0000,5000,7000,0000,2000,0000,0001,1000,6000
0001,4000,0000,0002,1000,3000,0002,2000,8000,0001
3002,0000,0001,1000,5000,0000,2003,0000,0000,2002
0000,0000,3000,1000,0000,1000,5000,1000,4000,7000
1000,5000,0000,1001,3000,3000,1001,2000,5000,1001
1000,7000,1001,2000,0000,1001,1003,0000,0000,1002
0000,0000,3000,5000,0000,4000,7000,0000,1000,7000
0000,1000,7000,0000,1000,7000,0000,1000,7000,0000
1000,7000,0000,1000,7000,0000,1000,7000,0000

RETURN
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3.3 AD / DA UNIT

f93u1u  unit 7@y

analog input unit

89

(analog to digital

. : 4. u . ¥ . y
unit) B9 tiudaulnowinnuuas¥uyim 310 input ?q1uuﬂQﬁnqﬂn1mﬂiz

2 U L4 H 3
tAN sensor @149 TITUNITURAINI TR as?ﬁﬁmmﬁmﬂﬂn simulator

WIMNUIUYIMINA sensor 61499 AN simulator IINRgyIal input Tew

n17U3uA1  39n  voltage

' X
supply a1 0~5 volts TaaTuTdTuniuil sz

¥n13M19uTuiuiy  analog output unit T9arUtAnTeiiu digital

) 4
input u1wUavLWATNLSN analog

~funaun1T8T19TUTUATY

. . i .
analog input unit aem unit number 2

vad /
analog output unit pEN unit number 3

d . v o o as H
set dip switch a1u#ay unit avu

A/D unit pin 1

A 184 96 9% 1 input 0

D/A unit pin 1
ERETEL 94  output
2 output Tas outputi :
set DATA MEMORY #wil
DM 1300:0100 => OQutput
DM 1301:0600 => Output
DM 1302:0200 => Output

DM 1303:0500 => Output

DM 1200:1000 => Input A/D lower limit

DM 1201:5000 => Input A/D upper limit

of f
volt -
of f
1-5 v

analog

limit
limit
limit

limit

pin 2 :

10 volts
pin 2 :
olts w3a

output2

lower limit
upper limit
alarm lower

alarm upper

DM 1208:2000 => mean data uad A/D

on

on

4mA -

: pulse

100

= 600

limit

limit

1000

5000

pin 3 : on

b

1

in 3 ¢ on

20 mA Tas o

200

500
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ﬂjﬂmawﬂﬂTﬂiunﬁu
Function navTUsunTIHAITNININRIN A/D
-Scaling function Zytdun1iia output 37n A/D Yﬁtﬁu BCD s
Tud 290196
~Mean function 11WANTHAAY WANALNANNANN  mean TOHINUIL 64
[
tnuly DM1208
d c: [
-peak value Lﬂunwﬁtﬂuﬂﬂgqqﬂ
ﬁ . ' <
-square root tdun19uIRININAATINT 2
Function ‘1% unit DsA
~output limit A ¥WABALLTG Output
. . as <q d 4 -
-output limit alarm FMTULGBULNBABNUANL BANHINUKA

" 4. )
-pulse output lﬁuﬂﬁ?ﬁiﬂﬂ pulse nnavualne
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&
HurRoUNITODNUUY

1) 1Aan CMOS tuad CD4050 it Dutivivod

2) 1%9n CMOS tuad CD14495 1{u Decoder

[

ANBAENISNINIUYONIN RS A9ZD0NIUY

1
-]

BTENE R EENCE K] Programmable Logic Controller insdedy
M @ o . . v H : )
gt Sudnway Binary 4 bit equunﬁat7ﬂwsuama%a§aaanwwq 7

P

= o & o ' "3 <o
Segment agdantdutaslediud 0 Be 9 TulavsIudyu  umz 0 B9 F u

o

HEXADECIMAL NUMBER 4460498 Decoder Zed uwiuissqaruillfiuy CMOS

tund 14495 w1 ¥ ﬁ«ﬁnumzuazqmﬁuﬁﬁtﬁuiﬂmwn Information Andng
o

14 1msszmﬁﬂ4ﬂﬁiﬁqﬁagaaﬁﬂ Programmable Logic controller w118

Qﬁ CMOS 4050 A#inawuiinfiifu  buffer Tunisdedoya  (data) URY

dygm strobe F

NAITVARAINDUIBNI YU

unsd

-14 CMOS 4050 381
-1 CMOS 14495 281
-7 Segmerit 2 digits

-A11NRIUNIY R 2200 ohm ' ' -
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[y : 4 ¥ a
QudqunEQTﬂsun1u15§ﬂﬂ1wwuﬁLﬁuiuT@ﬂﬂﬂunjnTﬂiuniudﬂu1u1u
' < Y < ™ . .
AITATULWAN LUALRANT AT NNRIULFASHARE DT-021 (Display Terminal
. . - ' S 4 4, <
Unit) TAEN TN IUTURIUTANANTLADN IR L WANTIUL AB L TUN190 LWann
' o L e .
0,1,2 ngnaﬁuuasuamqaannﬂqqa DT-021 ﬂaﬁﬂﬂﬂuuﬂQSLiﬂéﬂﬂiﬂﬂﬂﬂu
' d < ') . '
TANATITAIVANLARYE  module ?ﬁtuﬂliﬁlﬁﬂéﬂﬂiﬂﬁﬁﬂuumaz module Lwan
» ] [ ' < ' .
HFANNAAIINDAIURAY module nqzﬂnawuuasuaﬂemaaﬂtqaﬂnagﬂunﬂinﬂ
. d . ] 1
VUaNHARE  module wazitxasanluUd’Iinn1TnNIvIunaILAa: module uasag

< . < [ '
1 maln menu twann 1 ﬂngﬂﬂ']u“aguaﬂ\i

[ 8 [ . ; d Lo ar
f1Tuludunay  DT-021 uutdu  Unit ﬂﬁenﬁﬁdqwsuuamqwa 168
L] L] . ] [ ¥ 4 -
N1TADN TP IR IR TSIV UY RS-232C FIH1TANINIUADNULATANAANWA
s <4 u & w o4 4 a
LagaTuuy AT WAl Tun19 I NUEAAINNHT191UTRg software dﬁt1a3ﬂ1u
AIATIN01 BT MTY  DT-021 Ta#law1zasly  RAM 789 DT-021 Taasn
[y EY) 1 [ [V V) P o
41907191 aA3TNATINLAUIITA 200 LWAN @A LWAN  0-199  RINFUTY
X v w P N -~ px} o ' ")
PROJECT II Wilad719L10ul2 7 LWAN ABLWANN 0-6 &1MTUNSANO 8D
< . ¢ < 3 Y
gaaﬂnLﬂsaqﬂauwasmaidetnuﬁu DT-021 uu DT-021 qsmaqgn set DTP-
£ 7] (v} [ ¥] g
SW @ uUnIIaIuU
Y P [
set Tuy Baud rate tiu 2400
none parity
2 stop bits
8 DATA
no control signal
Terminal mode
WaT  DT-021 HNFINITANBWIUNIY RS-232C 11197UT24HY ASCII units
EY N PYR™ |
Ta8lu  PROJECT “Mama DT-021 t31N port 2 #3494 ASCII units Tas
' v 4 < s X . '
port 1 @alfuINULATANAANWILAAT ASCII units ﬁasﬂqnqunﬁinﬁeﬂuumaz
<

module uasﬂanqunﬂﬁdﬂuuazuaﬂoLwanian71udﬂn%unﬂ1 set DIP-SW 1

v ug v L g
aTUNAIUNILABIset Tuu
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Baud rate 9600
none parity

2 stop bits

8 DATA

no control signal
terminal mode

A ar v”
TUTKNTNNTEY BASIC niﬁﬂsuﬂiquﬁqﬁaqﬁ



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

REM SELECT PLATE OF MESSAGE

OPEN #1,"COMU:(43)"

OPEN #2,"SCRN: (43)"

CLS #2

L$ = CHR$(&H1B)

FOR I = 1
NEXT I
LPRINT L$
FOR'I = 1
NEXT I
LPRINT L$
FOR I = 1
NEXT I
LPRINT L$
FOR I = 1
NEXT I
CLS #2
LPRINT L$
LPRINT L$

TO 1000
+ "P" 4
TO 4000
+ "p" +
TO 4000
+ "pP"
TO 4000
+ "pP" 4
+ "y"

REM MAIN PROGRAM

CLS

PRINT TAB(16) "

PRINT TAB(18) "

PRINT TAB(16) "

PRINT TAB(16) "

PRINT TAB(16) "

PRINT TAB(16) "

"000"

"001"

"002"

"000"

1.

2.

% MAIN MENU x%

TEMPERATURE SENSOR UNIT

AD/DA UNIT

96
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28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

PRINT TAB(16) "

PRINT TAB(16) "

PRINT TAB(18) "

PRINT TAB(16) "

PRINT TAB(16) "

PRINT

PC -PUT

INPUT "

IF A$ <

IF A$ <

IF A% <

IF A% <

PRINT

INPUT "

IF B$ =

IF B$

0

> "1" THEN 37

> "2" THEN 38

> "3" THEN 39
> "4" THEN 21
"N" THEN 21
"n" THEN 21

A = VAL(AS®)

PC PUT

IF A

IF A

]

It

IF A

IF A

GOSUB 1

GOTO 17

GOSUB 2

GOTO 17

GOSUB 3

GOTO 17

A

1 THEN 50 ELSE
2 THEN 52 ELSE
3 THEN 54 ELSE
4 THEN.SG

00

00

00

97
3. HIGH SPEED COUNTER UNIT

4. NC POSITION CONTROL UNIT

Please enter number(i - 4):";As
ELSE 40
ELSE 40
ELSE 40

ELSE 40

Are you sure(Y/N)";B$

47
48

49



56 GOSUB 400

98

60 GOTO 17

100 REM TEMPERATURE SENSOR UNIT

101 PC PUT 1

102 CLS #2

103 LPRINT L$ + "P" + “000"

104 FOR I = 1 TO 3

105 LPRINT L$ + "U"

106, NEXT I

111 CLS

112 PRINT TAB(i6) " "
113 PRINT TAB(16) "

114 PRINT TAB(16) " *. TEMPERATURE SENSOR UNIT %
1i5 PRINT TAB(186) "

116 PRINT TAB(16) " 1. STOP OPERATION

117 PRINT TAB(16) " 2. PRINT RESULT

118 PRINT TAB(16) "

119 PRINT TAB(16) " "
120 PRINT

121 INPUT " Please enter number(1 OR 2):";A1$
122 IF A1$ <> "1" THEN 123 ELSE 124

123 IF Al1%$ <> "2" THEN 111 ELSE 124

124 PRINT ’
125 INPUT " Are you sure(Y/N)";B1$

126 IF B1$% = "N" THEN 111

127 IF B1$ = "n" THEN 111

128 IF A1%$ = "1" THEN 131 ELSE 129

128 GOSUB 500



L

99

130 GOTO 111
131 PC PUT 5

140 RETURN

200 REM AD/DA UNIT

201 PC PUT 2

202 CLS #2

203 LPRINT L$ + "P" + "0O0OO"

204 FOR I = 1 TO 4

205 LPRINT L$ + "U"

206 NEXT I

211 CLS

212 PRINT TAB(16) " "
213 PRINT TAB(18) " "
214 PRINT TAB(16) " % AD/DA UNIT * "
215 PRINT TAB(16) " \ ) "
216 PRINT TAB(18) " 1. STOP OPERATION "
217 PRINT TAB(lé) " 2. PRINT RESULT "
218 PRINT TAB(16) " "
219 PRINT TAB(16) " "
220 PRINT

221 INPUT " Please enter number(l OR 2):";Al$

222 IF A1$ <> "1" THEN 223 ELSE 224

223 IF A1$ <> "2" THEN 211 ELSE 224

224 PRINT

225 INPUT " Are you sure(Y/N)";Bi1s$

226 IF B1$ "N" THEN 211

1}

227 IF Bi1s "n" THEN 211



%

100

. 228 IF Al1$ = "1" THEN 231 ELSE 229
229 GOSUB 500
230 GOTO 211
231 PC PUT 5

240 RETURN

300 REM HIGH SPEED COUNTER UNIT

301 PC PUT 3

302 CLS #2

303 LPRINT L$ + "P" + "000"

304 FOR I = 1 TO 5

305 LPRINT L$ + "U"

3068 NEXT 1

311 CLS

312 PRINT TAB(16) " . ] "
313 PRINT TAB(186) " ’ "
314 PRINT TAB(16) " % HIGH SPEED COUNTER UNIT % "
315 PRINT TAB(16) " "
316 PRINT TAB(16) " 1. STOP OPERATION : "
317 PRINT TAB(16) " 2. PRINT RESULT "
318 PRINT TAB(16) " "
319 PRINT TAB(18) " "
320 PRINT

321 INPUT " Please enter number(l1 OR 2):";A1S$

322 IF Al1% <> "1" THEN 323 ELSE 324

323 IF Al1$ <> . "2" THEN 311 ELSE 324

324 PRINT

325 INPUT " Are you sure(Y/N)";Bls



101

326 IF B1$ = "N" THEN 311
327 IF B1$ =""n" THEN 311
328 IF Al1$ = "1" THEN 331 ELSE 329

329 GOSUB 500
330 GOTO 311
331 PC PUT 5

340 RETURN

400 REM NC POSITION CONTROL
401 PC PUT 4
402 CLS #2

l 403 LPRINT L$ + "P" + "000"

} 404 FOR I = 1 TO 6

| 405 LPRINT L$ + "U"

| 406 NEXT I
411 GOSUB 1000
412 CLS
413 PRINT TAB(16) " "
414 PRINT TAB(16) " "
415 PRINT TAB(18) " * NC POSITION CONTROL UNIT % "
416 PRINT TAB(16) " "
417 PRINT TAB(18) " 1. STOP OPERATION "
418 PRINT TAB(16) " 2. PRINT RESULT "
419 PRINT TAB(16) " ' "
420 PRINT TAB(16) " : "
421 PRINT
422 INPUT " Please enter number(1l OR 2):";Al$

423 IF Al$ <> "1" THEN 424 ELSE 425



424

425

426

427

428

429

430

431

432

440

500

511

512

513

514

515

516

517

518

519

520

521

522

523

524

IF A1$ <> "2" THEN 412 ELSE 425

PRINT

INPUT "
IF B1$ = "N" THEN 412

IF Bis "n" THEN 412

H

IF Al$ =
GOSUB 500
GOTO 412
PC PUT 5

RETURN

REM PRINT RESULT
REM

CLS

PRINT TAB(16) "
PRINT TAB(16) "
PRINT TAB(186) "
PRINT TAB(16) "
PRINT TAB(18) "
PRINT TAB(16) "
PRINT TAB(16) "
PRINT

INPUT "

PRINT

INPUT "

IF D% "N" THEN 512

]

1.

¥ PRESS ANY KEY TO PRINT #*

Are you sure(Y/N)";B1s$

"1" THEN 432 ELSE 430

% PRINT RESULT *

STOP PRINTING !

102

"

Enter any key to print or 1 to stop.:

Are you sure(Y/N)";Ds

"

"

";Ct



525
526
527
528
529
530
531
.532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551

552

IF D$ = "n" THEN 512
IF C$ = "1" THEN 560 ELSE 527
IF A = 1 THEN 531 ELSE 528

IF A = 2 THEN 533 ELSE 529
IF A = 3 THEN 535 ELSE 530
IF A = 4 THEN 537

GOSUB 600

GOTO 538

GOSUB 700

GOTO 538

GOSUB 800

GOTO 538

GOSUB 900

E$ ="59":Fg=" "
INPUT"PRESS 1 IF STOP PRINTING";Z$
IF Z$ = "1" GOTO 560

G$ = MID$(TIMES$,7,2)

IF G$ <> E$ GOTO 541

H$ = MID$(TIMES,4,2)

IF H$ = F$ GOTO 541

F$ = H$

IF A = 1 THEN 550 ELSE 547
IF A = 2 THEN 552 ELSE 548
IF A = 3 THEN 554 ELSE 549
IF A = 4 THEN 5586

GOSUB. 600

GOTO 539

GOSUB 700

103



553

554

555

556

557

560

600

610

620

630

640

650

660

670

700

710

720

730

740

750

760

761

762

763

764

770

GOTO S5

GOSUB

GOTO 5

GOSUB

GOTO 5

RETURN

PC REA

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

RETURN

PC REA

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

RETURN

39
800
39
800

39

D "&D,200,1,H4";X1$

TAB(S5);"BPDORROBEERBRRERNBEDERORBED"

TAB(5)3;" TEMPERATURE SENSOR UNIT

TAB(5)s"TIME: ";TIMES$

TAB(5) 3 "NOW! TEMPERATURE IS ":;X1$

D "eD,201,5,5H4";X1%$,X2%,X3%,X48%,X5%

TAB(5);"08BBBBBDREEOBRORERENRBRRRRE"

TAB(5)3;" AD/DA

TAB(5) 3 "TIME: ";TIﬁE$
TAB(5);"AD:OUTPUT =";X1%$
TAB(5) ; "AD:RANGED OUTPUT ="3;X28
TAB(5) ; "AD:PEAK OUTPUT ="3X3% -
TAB(5);"AD&SQR.ROOT OUTPUT =";X4%

TAB(5); "DA:INPUT =";X5%

104



105

800 PC READ "@D,209,2,2H4";X1$,X2%

810 PRINT

820 PRINT TAB(5);"BPBOORRBRBOEBBEDEBBBORRROER"

830 PRINT TAB(5);" HIGH SPEED COUNTER

840 PRINT

850 PRINT TAB(5);"TIME: ";TIMES

860 PRINT TAB(5);"NOW! CLOCK PLUSE IS ";X2%$;TAB(29);X1$

870 RETURN

900 PC READ "@D,1,2,2HA";X1$,X28

910 PRINT

920 PRINT TAB(5);"S8580BBE0B000BRREBEREEEEDEE"

930 PRINT TAB(5)3"  NC.POSITION CONTROL

940 PRINT

950 PRINT TAB(5)3;"TIME: ";TIMES

960 PRINT TAB(5);"NOW! CLOCK PLUSE IS ";X28;TAB(29)3X1$

970 RETURN

1000 READ Y1$,Y28,Y38$,Y4%,Y58,Y68,Y7$,Y88%,Y98,Y10$

1010 READ Y11$,Y128,Y13%,Y148$,Y158,Y16%,Y17%$,Y18%,Y19%,Y20$
1020 READ Y21$,Y22$,Y23$,Y24$,?25$,Y26$,Y27$,Y28$,Y29$,Y30$
1030 READ Y31$,Y32%,Y33%$,Y348,Y358,Y36%,Y37%,Y38%,Y39%,Y40$
1040 READ Y41$,Y42%,Y43%,Y44%,Y45%,Y468,Y47$,Y48%,Y49%,Y50%
1050 READ Y51%,Y52$%,Y53%,Y548%,Y55%,Y568,Y578,Y58%,Y59%, Y60$
1060 READ Y61%,Y62%,Y63%,Y64%,Y65%,Y668,Y678,Y68%,Y69%,Y70$
1070 READ Y71$,Y72$,Y738,Y748,Y75%,Y768,Y77$,Y78%,Y79%,Y80%
1080 READ Y81%,Y82%,Y838%,Y84%,Y85%,Y86%,Y87$,Y88%,Y89%,Y90%

1090 READ Y91%,Y92%,Y938%,Y94%,Y95%,Y968,Y978%,Y98%,Y99%,Y100$



1100

1110

1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

1380

106

READ Y101%,Y102%,Y103%,Y1048%,Y105¢%,Y106%,Y107$,Y108%,Y1098%,Y11C

READ Y111$,Y1128,Y113%,Y114%,Y115%,Y116%,Y117%,Y118%,Y119%,Y12C

READ Y121%,Y122%,Y123%,Y124%,Y125%,Y126%,Y127%,Y128%,Y129%

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

WRITE "@D,100,10,10H4";Y1$,Y2%,Y3$,Y4$,Y5%,Y6%$,Y7$,Y8%,Y9$, )
WRITE "@D,110,5,5H4";Y11$,Y12%,Y138,Y14$,Y15%
WRITE "eD,115,5,5H4";Y16%,Y17$,Y18%,Y19%,Y208%
WRITE "@D,120,5,5H4";Y218,Y22%,Y23%,Y248,Y258
WRITE "@D,125,5,5H4";Y26%,Y27$,Y28%,Y29%,Y308
WRITE “"@D,130,5,5H4";Y31%,Y32¢$,Y33%,Y348,Y35%
WRITE "@D,135,4,4HA";Y36%,Y37%,Y38%,Y39%

WRITE "@D,10,5,5H4";Y40$,Y41$,Y42$,Y43$,Yﬁ4s
WRITE "@D,15,5,5H4";Y45%,Y46%,YATS,Y48%,Y49%
WRITE "eD,20,5,5H4";Y50%,Y51%,Y528,Y538,Y54$
WRITE "eD,25,5,5HA";Y558,Y56%,Y57$, Y588, Y59%
WRITE "@D,30,5,5H4";Y60%,Y61%,Y628,Y63%,Y64$
WRITE "eD,35,5,5H4";Y65%,Y66%,Y67$,Y68%,Y69$
WRITE "@D,40,5,5H4";Y70%,Y718,Y728,Y73%,Y748%
WRITE "@D,45,5,5H4";Y75%,Y76%,Y778,Y78%,Y79¢
WRITE "eD,50,5,5H4";Y80%,Y81%,Y82%,Y83%,Y848
WRITE "eD,55,5,5H4";Y85¢%,Y86%,Y87%,Y88%,Y89%
WRITE "@D,60,5,5H4";Y908%,Y91%,Y928,Y93%,Y94$
WRITE "@D,65,5,5H4";Y95%,Y96%,Y97%,Y988,Y99$
WRITE "@D,70,5,5H4";Y1008,Y101$,Y102¢%,Y103%,Y104$

WRITE "e€D,75,5,5H4";Y105%$,Y106%,Y1078,Y108%,Y109%

WRITE "@D,80,5,5H4";Y110%$,Y111%$,Y1128%,Y113%,Y114$

WRITE "@D,85,5,5H4";Y115¢,Y1168,Y1178$,Y118%,Y119%

WRITE "@D,90,5,5H4";Y120$,Y121$,Y122%$,Y123%,Y1248$



1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

1600

PC WRITE "@D,95,5,5H4";Y125$,Y126$,Y127$,Y128$,Y129$

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

1000,1433,1100,900,700,500,400,10,6,1000

2000,0000,2000,5000,0000,4000,8000,0000,5000,1000
1000,3000,4000,1000}2001,8000,1000,1000,0000,1001
1000,1000,0000,4000,5000,0000,5003,0000,0000,5002
0000,0000,5000,7000,0000,2000,0000,0001,1000,6000
0001,4000,0000,0002,1000,3000;0002,2000,8000,0001
3002,0000,0001,1000,5000,0000,2003,0000,0000,2002
0000,0000,3000,1000,6000,1000,5000,1000,4000,7000
1000,5000,0000,1001,3000,3000,1001,2000,5000,1001
1000,7000,1001,2000,0000,1001,1003,0000,0000,1002
0000,0000,3000,5000,0000,4000,7000,0000,1000,7000
0000,1000,7000,0000,1000,7000,0000,1000,7000,0000

1000,7000,0000,1000,7000,0000,1000,7000,0000

RETURN
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3G+ H) 4 (EXPY
+ G + H) + [EXP)

F+G+H + (EXP)
F+6+HI - (EXP)
IXP)

XP}

1t at the EXPAND input,

12-Input OR/AND Gate

EXPAND

CD4048R
{OR/AND
FUNCTION)

= (A+B+C+D} - (E+
+H S (M1 4+ X2+ X3+ X4) F +

o

-

R ]

na

3 P T
e hex s % .
[l * g

P
gl i x %o
P e

s C

il Sk,
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P
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Kb 2 Ko i

£14049UB Inverting

CMOS

HEX BUFFERS /CONVERTERS

1140508 Non-inverting

E .
i RATURES

¢ Direct Drive of 2 TTL/DTL Loads

! Operation from Single Supply

4 ?in-for Pin Replacements for SCL40098,

¢ SCL4010B

1

L £CRIPTION

. The SCLA049UB and SCL40508 are Inverting

# &+ Non-Inverting Hex Buffers, respectively, and

5 Fre logic-level conversion using only one supply
. "% (Vo). The Input-signal high level (V) can
=#d the Vcc supply voltage when these devices
£ "tused for logic-level conversions. These devices
% ‘ntended for use as CMOS-to-DTL/TTL con-
*'t3end can drive directly two DTL/TTL Loads.
7 The SCL4049UB and SCL4050B are inter-
*geable with SCL4009UB and SCL4010B de-
?é’ respectively. In these applications the
vr";-;4049UB and SC1L.4050B are pin-compatible
. the SCL.4009UB and SCL.40108, respectively,
" fan be substituted for these devices in existing
i v‘:’" 25 in new designs. Terminal No. 16 is not
h:-ti&d internally on the SCL404SUB or
Y "; 030B; therefore, connection to this terminal
M consequence to circuit operation,

»

CONNECTION DIAGRAM
(all packages)

NC 6Y 6A NC 5Y 5A 4Y 4A

N IS S } . L

16 15 14 13 12 11 10§
SCL4049UB SCLA40508

1 2 3 4 5 6 17 8

(A S ) (R A B A

Vee 1Y 1A 2Y 2A 3Y 3A Vgg

Add suffix for package:

C  16-pin Cerdip
D  16-pin Ceramic

- E  186-pin Epoxy
F 16-pin Flat
H  Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
Vee - Vss
TA

DC Supply Voltage 31015

Operating Temperature

».\SCHEMATIC DIAGRAMS

>to+126 ©C
400 485 ©C

C, D, F, 1 Device
E Device

Note: These devices contain input protection net-
works to Vgg only. Therefore, Vi {max)
may exceed Ve without damage (subject

N R e, o AR
-

PR yy Shg

55

;";ﬁ%"ﬁf’e‘ 5

PR L

AP

\ $CLA050B

AR Pt R LW e T

&HE

&

167

to absolute maximurn ratings}.

LOGIC DIAGRAMS

1A 1A 2 1Y

3 > 2
3 4

2A =~ 2A -

'_-(>@‘13Y 3a 1 £

2Y

3A

an 2% av aA H>-2 av
BA L{>=% 5Y 5A > sy
6 " Y 6a 2> 6Y
Vee Lo vee —mm
vss —- Vss =
e Y =R e YEA
SCL4049UB $CL4050B




gam T M g g AR e o
’. e A S AT o e i & b 2
o I -
Py o1 H
oy g
ta ;
by Pt SCL40498B,SCL4050B §
L RC O ) c
o ! ELECTRICAL CHARACTERISTICS ’-
STATIC_ CHARACTERISTICS '-* - . : R
T £} o 2 .
PARAMETER Vee | .cONDITIONS | TLow 25 C TrigH” | yniry
) - tVde) Min. | Max. [ Min. ] Typ. | Max. | M. | Max.
QUIESCENT DEVICE
CURRENT cc 5 |Vin=VgsorVpp| = 10l - |ooos 1.0} - 30| pAde|
10 | Al valid input - 20| - |00t} 20 - 69
15 (combinations | — 4.0 — 0.02 | 4.0 -~ 125
MINIMUM INPUT HIGH \H
VOLTAGE )
SCL4049UB : 5 Vg =0.5V - 40| — 1275} 4 - 4.0} vde
: 10 VoL =1.0v - 80| - |55 8.0 - 8.0
15 Vo, =1.5V — }i20f — | 8251120 — | 120 X
MAXIMUM INPUT LOW Vie| L
VOLTAGE 1 . : 3
SCL4049UB . 5 |Von=3.6V 10 - 10| 225} - 1.0 — | vdc
10 |Von=7.2V 20 ~ | 20}45 - 20f -~ 3
. 15 |Vgu =108V 3.0 1~ 3.0l 675) — 3.0 ¢
OUTPUT LOW (SINK) B 4
CURRENT 1
. , 4 C, D, F, H devices f 5 {Vo_=0.4V 4.0 - 3.21 6.4 — 2.4 — | mAdd]
[ 10 Vo, =0.5V 10 Y 8.0 {16 - 5.6 - r~
; 15 [VoL=1.5V 30 ~ { 24.0 40 - 1168 -
g N i Vin=Ves 0f Vpp .
< . E device 5 |Vo_=0.4V 38] - | 32|64 - 26| -~ | mAdg
o) o D X 10 |V =0.5V 96| - 8.0 |16 - 6.4 - !
o Y ~ 15 (Vg =15V 28 |. - | 24.0la0 - |9 -
5, i Vin=Vss or Voo :
% o : I . B X
Z;: 7Tz b NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008B Saries Family Spacifications”. ¥
3o .- ;j 2 Tiow =-55°C for C, D, F, H device.
T v = -40°C for E device. E
o cen A Thion = +125°C for C, D, F, H dévice. . :
A Py =+ 85°C for E device. - . -4 p
S .o 3 These devices have been designed to meet the balanced output drive current spacifications for & .
. 5 ;, K Qutput High {Source) Current. Consult Family Specifications. £
& 1S ]
. 3 1
: \jg_' DYNAMIC CHARACTERISTICS {C, =50pF, Tp =25°C} = Y
- & ; Vin |V : :
3 o PARAMETE ! IN [VCC | Min, . Max. Units
N \‘,. s 3 ETE: (vae Vel hin Typ Max 3 L.
: Y PROPAGATION DELAY TIME thim e
. A8 SCL404948 5 {5 - 2 120 ns <,
N 10 110 - 32 65
o . 15 115 - . 25 50
A A : 0|5 - 45 90 ns ;
5 " 15 | & - a5 90 —
we SCL40508 5 15 - 70 140 s b F
1010 - 40 80 i H
15 115 - 20 69 P
s 0| s - 4 90 s
4. . 15 | 6 - 40 80 -
W SCL4049UB et 5|5 - 32 65 ns 3
i ‘ . . 10 {10 .- 20 40 %
. 15 |15 - 15 30 | \5
v 10 5 - 5 30 ns &
g;. 15 | 5 - 10 .20 |} - -
=3 SCL40508 515" - 55 110 ns ¢
iy ’ i0 |10 - - 27 55 .
oy 15 115 - 15 L A L
G 10 | 5 - 50 100 ns - g
ins 15 | 5 - 50 100 | e o 3
- OUTPUT TRANSITION TIME tem 5 15 - 80 160 ns ?
e 10 {10 -, 40 80 i 3
5 15 15 - 30 60 1 . —-, H
¥ O i 5 | s - 30 60 S |
7 @ 10 10 - 20 40 P
w - 15 {15 - 15 0 | —1 3
INPUT CAPACITANCE Cin ) F . i
R SCL403I0UB UYL < 15 225 | P’ ?
B 4

e,




R PP

PR s { B YN

SCLA049B, SCLati2t Y eo, SCLAOS0B
§ A
zS -
. g  Vps, DRAIM VOLTAGE {vic) .
) F Y416 14 12 410 -8 -6 4 2 0 . ; ]
- By —~
+25°C LT 1oal T 1 g -
Units -‘ =5 Vde 5 s < _ =
v Typ. ] Max. | Min. | Max. ;;“i': ¥“ 1 T 7 10 H E 140 Ve = 15 Ve
3. ! 15 8 = 120
b = _ 2
000s| 10| - | 30| pAc) «E Vo= VT AZT 100 £ £
co1{ 20| ~ 60 X4 ] A .o 2
oc2]| a0 | - | 120 ! Wit z O~
g kA 20 82 =< B0 Ves = 10 Vde
' i 35 = 8 wi A=
275 | 4.0 - 4.0] Vde 5 r—\!c‘s=-15 Vdc -40 g F 20 l{ Ve =5 Vdc Th=25"C
X ol - 0 3 Ta=25°C-48 8 L1 L
335 120 - 130 ;%l 1 R A jpov 6 2 4 5 8 10 12 14" 16 18 20
: ! é Vi, DRAIN VOLTAGE (Vdc)
——— .
02251 — 1.0 — | v § Typical P-Channel Typical N-Channel
0] 45 - 2.0 - 5 Scurce Current Charactzristics Sink Current Characteristics
0le7s| — | 30 : -
F i M
%i
2| 64 - 247 ~ | mad
ot | - | 58| - o o/ .
.0 a0 - |. 16.8 - ;
(2) 12-4 - (2;‘? : mh: & 353 } v ESUSFLY VOLTAGE (vccl® 10V Bil L
018 By - i B, ’”,’f_‘fv‘.°"‘°“"“"’°‘,’x R s-—--q‘-m i e {x‘,§ Gamhian
‘ i 33 g i ey g s i 2 i £ b2 pogds = piEie s
- iy ) 43s saalseniacs fryoglios T vl ! AMBIENT TEMPE
* A . e et ooetss o 8 T
¥ A A > QAR EaL
eries Family Specifications”. ‘;‘:f {:;“‘:'EM Tm;“‘w"“”‘l e o TE= ey e
By - k i £ T GEEEm : < b
v 3 % T = s
7‘{" N | al = b d i 30s Sre i 1
L 7 s ¥ T 3 12T i <
2 b \;; S A b3z 3% E < TS 7 e
ent specifications for v : A" 1 5 JEE _;5'.Cr e i i
G s T o £ HE 1522a2.] 4 s =
:g' % L 3 s c : : aih
z = 1}E - T T 1
—1 & = e e
Uni“ § ~ 5 € T 8 9 » . 0 1 2 3 4 5 6 7 $ 10 B
in Typ Max. : b INPUT YOLTASE (v} v . INPUT  VOLTAGE {vy)—v
o :;.Y’ﬁ’o[ -
- 60 120 " f -?."*.\E‘A’a:age transfer characteristics as a function Typical voltage transfer characteristics as a function
- 32 65 5 ure for SCL4Q43USB. of temperature for SCL40508.
5 25 50 | .- §
) 45 90 o %
- 45 90 | -t ¥
70 140 n v
_ 40 80 %
- 30 60| 3
) a5 ¢ 9 s 4 .
. 40 80 _| - F
32 65 QA ;‘
- 20 40 H
- 15 30 __,__-,——‘. .;)’
- 15 30 By é;
- 10 20 | :é_:
. 55 110 ns f o
- 27 55 Ny Y4 .
- 15 30 L —"y ¥
- 50 100 A -
_ 50 100 | "% ?
y 80 160 n e
- 40 80 % N
- 30 60 e i
30 60 " ¥
20 40 z 2
- 15 30_ ! _—"¢ %.
- 15 225 .. k



PIN FUNCTIONS — L297(continued)

N

NAME

FUNCTION

t
3

“14

SENS,

of phases A and B.

Input for load current sense voItTge from power stages
o i

Vrel

Reference voltage for chopper cnr%’un A voltage applned
10 this pin determines the peak loal current.

L

16

‘osc

An RC network (R t0 Ve, € tol round) connected to
this terminal determines the chopper rate. This termina!
is connected to ground on all but one device insynchron-
ized multi - L297 configuration}. { = 1/0.69 RC,
R> 10kS. » _l., e

CW/ECW

Clockwise/counterclockwise dire{tion control input.
Physical direction of motor rotation alsp depends on
connection of windings. . ) i

Synchronized internally therefore direction can be
changed at any time.

18

CLOCK

Step clock. An active low pulse th this input advances
the motor one increment. The step occurs on the rising

edge of this signal, ol

HALF/FULL

Half/full step select input. When|high selects half step
operation; when low selects full|step operation. One-
phase-on full step mode is obtan:{ed by selecting FULL

when the 1L297's transliator is at ar| even-numbered state.
Two-phase-on full step mode is tet by selecting FULL
when the translator is at an odd numbered position.
(The home position is designated state 1).

20

RESET

Reset input. An active low pulse] on this input restores
the translator to the home position (state 1, ABCD =
0101).
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s A alin .- oo - A - sam. Fueay ol i i

J 1C14495
3
(LOW-POWER COMPLEMENTARY MOS}
3
BCD-TO-SEVEN SEGMENT HEXADEGIMAL LATCH/ BCD-TO-SEVEN SEGMENT
DECODER/DRIVER HEXADECIMAL
LATCH/DECODER/DRIVER
N The MC14495 BCD-to-seven segment hexidecimal latch/decoder/
driver is constructed with complementary MOS {CMOS) enhance-
J ment mode devices and NPN bipolar output drivers in a single mono- —— ey
x lithic structure. The circuit provides the functions of a 4-bit storage
-* latch. It can be used with LED seven seament displays without resis-
tor interface at 5 volt supply. The resistors of typically 290 ohms are
i internal 10 the part.
P Applications include MPU systerns display driver, instrument dis-
J_L . plsy driver, computer/calculztor display driver, cockpit display
: driver, and \@rious clock, watch, and timer uses. L SUFFIX P SUFFIX
¢ CERAMIC PACKAGE PLASTIC PACKAGE
. e . . cas CASE 648
: ® Low Logic Circuit Power Dissipation £2§20
£ ® High-Current Sourcing Qutputs With Internal Limiting Resistance ORDERING INFORMATION
. MC1aXXX Suffix Denates
o ® Latch Storage of Code
€ L Ceramic Package
H o 4 =
}; Supply Voitage Range = 4.5 Vdc to 16 Vdc — ‘P Plastic Package
i ® Internal Input Leve! Shift: 3 o —
H lnput 45 CMOS to Vpp of +5 tc +16 Vde »
N Input +& V TTL with Pull-up, to Vpp of +5 to +16 Vdc
1 ] Vpop o 16
- a
2 1 R st R R
: — ) 3cde cbota o fiv
—_ . e £
r : . 4t:ihn b =313 §J K
: 5 A s 12 'i"‘
BLOCK DIAGRAM scda 7ER F 1
; 7 C3TL of=310
—— i 1
f i B WS — 8 ‘.’ss [of mesaY:]
A >° . J»—o—
- r ALPHANUMERIC DISPLAY
= 290 12 ' N ;‘1 Y T R i T ol
- ANt ) S U p{n ] I‘LliSlllil_l [N e
— 290 13 E 23456 78 9101112131415
-3 = — m—— b
: i a"*—Do—
i Address | 290 14 TRUTH TABLE
<
e Decoaer l >O
: INPUTS OUTPUT!
: 4-B1 d 290 J—_ I
i Latcl: * Se::'nsm f—m Wd DC B Ala b e ¢ e f g hit] VCR | DISPLAY
- ROM 290 6000/t t 11110 O]Open [}
; ol Array >o~ . 000 1{01100000 |[Open| 1 |
>°' 00 1011013110710 |Open 2
290 2 00 1 1)) 11 1001 0 |Open 3
>°""f €1 00{01t 100110 |Open 4
R 290 3 010 1/1 011011 0 [Open 5
——{>°“—‘W"“’“ 011 0[/1 0111110 |Open 6
D’l[>o—— - 200 4 011 1/1 1100000 |Open 7
ity 15 —A - h+i 10060t +t 1111 10 |Open 8
es not — 290 1001}t 1110110 |Open 9
9 . «{>o—»\M o1 0l 1101t 11 1 |Open A
<:L"‘{>o—— 1011001 131 11 [Open| b _ |
"1 6 0jt 06 1 1 10 1 |Open c
11 01|01 1 11011 [Ogen Y]
1.3 1 0611 00 1 1 11 Open £
2 FoRRAAIINEN Jlrai i ajvoo 01 0 £

: 7-333
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; MC14495
i ’
MAXIMUM RATINGS {Voltages referenced to Vgg). ”
Rating Symbo! Valua Unit
DC Supply Voltage Voo -0,5 10 +18 Vde This device contains circuitry to protect
Input Voitage, All Inputs Vin -05t0Vpp+0.5|° Vdc the inputs against damage due 10 high static
. 5 . — 0 = voltages or electric fields; however, it is
i OC Current Drain per Input Pin ! MAde advised that normas! precautions be taken
43 Operating Temperature Range Ta -40 tc 485 oc to avoid application of any voltage higher
B Storage Temperature Range Tstg -65 10 +150 oc than maximum rated voltages to this high
N fecui L
. Meximum Continuous Qutput Power POMHmax mw fmpwance S rdcut;t, For proper operation it
s } per Output @ 25 OC is recommended that Vi, and Vg, be
(Source) p P ¥ constrained to the range Vgg < (Viy or
Pins1,2,3, 12,13, 14,15 50 Y <V 1 '
Vour! < VDD-
Pin 14 100
#POHmax = loH (VoD - VoH)
ELECTRICAL CHARACTERISTICS (A!l voltages referenced to Vgg = 0, Ta ~25°C)
Characteristics Symbol Conditicn Min Typ Max Unit
i DC Supply Voltage Voo 4.5 1 1§ Vde
tnpat Voltage ViL - 08 Vdc
Viy Vpp 18V 40 L Vde
Vpp =5.0V 35 5
input Current Yin +10 uAdc
Output VCR, Pin 11 IoH VoK Voo ' - 110 wAdc
Open Drain Output loL VoL = 0.5V, Vpp = 5.0V 0.2 mA
VoL = 0.5V, Vpp = 15V 1.0 —
loH VgH = 2.0V, Vpp = 5.0V 215 mA
VOH = 1.5V, Vpp = § OV & -115
VoH = 12V, Vpp = 15V -7.5
Qutputs a, b,c,d, e, f, g Von = 11.5Y, Vpp = 15V - -11.5
loL VoL = 1.0V, Vpp 5.0V 01 - mA
VoL = 1.0V, Vpp = 18V 0.5 -
loH Vo = 2.0V, Vpp = 5.0V -15 - mA
Vo = 1.5V, Vpp 5.0V - -23
VoH =12V, Vpp = 15V -15
Qutputh +1i Vo = 115V, Vpp = 15V - -23
oL VoL 1V,Vpp=50V 0.2 - mA
Vo = 1.0V, Vpp = 15V 10 §

OUTPUT CIRCUIT
(Except Pin 11)

Voo
— D
| Yo
—
\ 259
ot
|—1A

i}
<
2
@

T e FOPEEIPE N

o



Y to protect
to high static
wowever, it is
ons be taken
voltage higher
s to this high
7 operation it
nd Vg be
g < (Vi or

8

Unit
Vde
Vde
.Vdc

#Ade
p#Ade
mA

mA

3

b
<
:
é
E

g

AN <t e

PR WO TJ (STT) ) Sl B rasue i

MC14495

INPUT/OUTPUT FUNCTIONS
Segment Driver {a, b, ¢, d, e, f, g, h, i; Pins 1,2, 3, 4, 12,
13, 14, 15)

The segment drivers are emitter-follower NPN-
transistors. To limit the output current, 2 resistor
typically 290 ohms is integrated internally at each output,
Therefore, exterral resistors are not. necessary wwhen
driving an LED at the supply voltage of VpD = 5.0 volts.

OUTPUT (VCR; Pin 11)

This output is activated (goes to low) whenever the
address corresponding to program 16 is selected. Other-
wise the output is open. See the truth table.

INPUT LATCH (A,B, C, D; Pins 5, 6, 8, 10}

The block diagram is shown on page 1. The inputs A, B,
C, and D are fed to a 4-bit latch which is controiled by
clock {CL). Two modes of operation are available.

CLOCK (CL; Pin 7)

The daia on the inputs A, B, C and D will pass through
the latch and will be displayed immediately when the
clock is low. In this mode of operation the circuit is per-
forming the function of a conventional decoder/driver.
The data may be loaded into the latch when CL =lowand
will be latched with the rising edge of CL. The data will
remain stored as long as CL is high.

“
TYPICAL CIRCUIT @ Vpp = 5.0V
——
*
Y Vpp = 5.0V
16 1212 g
A fa—oud 5 b
13
c
14 L
B s d Common
15 Cathode
MC14495 e L.ED
1 Display
C P9 ¢
2
.
a 9
O ——110 ho+i
7 8 11 4
S R B Ry =
&ET VCR
ct —¥ (Open) ~ A through F
Indicator
ey ~ LED
\




LINEAR INTELRATED CIRCUITS T,

'STEPPER MOTOR CONTROLLERS

du mirtr

ADVANCE DATA

NORMAL/WAVE DRIVE !
HALF/FULL STEP MODES o
CLOCKWISE/ANTICLOCKWISE DIRECTION
SWITCHMODE LOAD CURRENT REGULATION
PROGRAMMABLE LOAD CURRENT

FEW EXTERNAL COMPONENTS

RESET INPUT & HOME OUTPUT :
ENABLE INPUT

STEP PULSE DOUBLER (L297A ‘ONLY)

1

L2 BN BN BN N BN B WY

"The L297 Stepper Motor Controller 1C generates four phase drive signals for two phase bipolar and fanr

phase unipolar step motors in microcomputer-controlled applications. The motor can be driven in half

' . step, normal and wave drive modes and on-chip PWM chopper circuits permit switchmodc contral of the
. eurrent in the windings. A feature of this device is thaf it requires only clock, direction and mode input

signals, Since the phases are generated internally the burden on the microprocessor, and the programener,

" is greatly reduced. Mounted in 8 20-pin plastic package, the L297 can be used with manalithic hsirtnn

drivers such asthe L298 or L293E, or with discrete transistors and darlingtons. The L297A alwa inchirdes
a clock pulse doubler, .

- . > ! ", .
ABSOLUTE MAXIMUM RATINGS
v, Supply voltage - * 1 A A N 10 Vv
v, Input signals 57" 7T T 3 7 v
Pt Total power dissipation (T, = 70°C) . 1 v
. Tag Ty Storage and junction temperature -40 to +150 C
. ORDERING NUMBERS: 267 NAN
ANOCAT B
MECHANICAL DATA ; \ Dimensions in mm
) Co
‘ : | s
] f-
- —
. G
il fomig |11 g B | i
R -TRAY T T S N |
. 28 437 -
inlalalelal n. n n:l
D
.l:, UJUTooO0 g >
' : . oo ' s .219 183

¥



MOUNTING INSTRUCTIONS

The power dissipated in the circuit must be
removed by adding an external heatsink,

Thanks to the Multiwatt@ package attaching the
heatsink is very simple, a screw or a compression

_spring (clip) being sufficient, Between the

. F:lg. 40 - Mounting example

‘s

Y

129
18

heatsink and the package it is better to insert a
layer of silicon grease, to optimize the thermal
contact; no electrical isolation is needed between
the two surfaces,

2
e
i
.

.J\:',

NH Ry

La )
i

-

. ‘!').‘



Fig. 1 - Switching times test circuits Fig. 1a - Source Current Delay Times vs. Input or i
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ELECTRICAL CHARA:CTERISTICS {continued)

Parsmeter Test-conditions Min, Typ. ::.M" , Uﬂ
14(V))  Source current rise time 0.1 1 10091 'Y 0.35 s
Ty (V) Sink current turn-off delay 0.5V;t00.8 1 b2 0.7 us
T (VY Sink current {all time 091 10011y, Bl 0.2 us
Ty (V) Sink current turn-on delay 0.5 V10 0.3 I 17 1.5 us
Tg V) Sink cutrént rise time 0.1 1 10081 0.2 us
fe Commutation frequency L =2A 25 40 KHz

11 Sensing voltage can be =1V for t € 50 usec; in steady state Viens Min > - 0.5V.
2} See fig. 18, .
1) See fig. 2a.
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Fig. 3 - Bidirectional DC motor control
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ELECTRICAL CHARACTERISTICS (for each channel, V, = 42V, Vi, = 5V, T, =25°C)

Paramater . _ Test conditions Min. | Typ. | Max. |Unif
-V, Supply voltage {pin 4) Operative condition Viu+25 46 v
Ve Uogic supply voltags {pin 9) . 45 7 v
YRR -, Quinscent supply current Vinn® H V=L 3 7
SMug 4) I =0 :
. Vi=H 15 20 - mA
Vlnh =L — y "'._ : i.‘ -‘!“3‘
L Quiescent current from Vg Viph*H . V=L ] 10
- {pin 9) Je=0 - : -
. v V| . H 1.5 -3 mA
Vinn= L : 3 ! 1 15 .
Vi Input low voltage -0.3 1.5 ¢
(pins 5,7, 10, 12]) E +ATLD. d o
] 8 - V
Vin Input high voltags d -\ 2.3 Ve
{pins 5,7,10,12) ! \ o |
L Low voltage input current Vi=L b ‘o " -10
(pins 5,7,10, 12) i R
- y % _ ; d A -
LY High voltage input current Vi=H 2 30 | 100
(pins 5,7, 10, 12) B : " ) 9
Vinh L Inhibit low voltage ! ). 1.5
(ping 6, 11} § : ®
: : v
Vicn H Inhibit high voltage p v f 23 7 N
{pins 6, 11} \ s 4 F " 4
linh L Low voltage inhibit current Vinh = L “ :« -10 .
(pins 6, 11) & . . ol = A o LA
brah 1 High voltage inhibit current Vinh = H S Y - 0.6V 30 100 Y
(pins 6, 11) . . J R
~ | Y cE sat(H) Source saturation voltage I = 1A é i 1.2 18 ,
. A 3 R v
- lL=2A ‘ o] 18 28 1+ .
~ | Veg sar(r) Stk saturation voltage I = 1A S . 1.2 18 “
. - V.
= IL=2A 1.7 26 |
‘n L . o
i Veggar  Total drop Iy = 1A . 3.4 ;/
‘., IL=2A s 5.2 Ko
Vions Sensing voltage Ipins 1, 15) « AU | s \
Ty vy) Saurce current turn off delay | 0.5 V) to 0l9 ' (1) 1.7 £ Hs
Ta V) Source current fall time 091 _toOj1 1 2 e ,0.2 ) us .,
Talv)) . Source current wrn-on delay | 0.5V;100.1 1. 2l . 25 |3 BT
) B T iyt f6 T )
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PIN FUNCTIONS — L297

I . Pow ot

Ne NAME ' " "~ FUNCTION
1 SYNC Output oLtfu on-'chip chopper oscillatar,
The SYNC connections of all L2973 to be synchronized
are connpcted together and the oscillator components
are omitied on all but one. If an external clock source
RN is used it is injected at this terminal.
\ _ . f

2 GND Ground connection.. . | .

3 HOME Open’ collector ‘output that indicates when the 1297 is -
in its initfal state (ABCO = 0101). \

- The trangistor is open when this signal is active.

] A A Motor phase A drive s'igna’l__.fo"r .b'owe.r stage. .

) INH1 Active low Inhibit control for'driva‘r stages of A and 8
phases. When a bipolar bridge is used this signal can be
used to ehsure fast decay of load current when a winding -
is de-endrgized. Also used by chopper to regulate load
current it CONTROL input is low.

6 B Motor ph:ase 8 drive signal for bower stage.

[l
]
/ (o Motor phlase C drive signal for power stage.
8 INH2 Active Iolw inhibit’ control for drive stages of C and D
.. phases. Same functions as Iﬁﬁ! :

9 D Motor phase D drive signal for power mge )

10 ENABLE Chip enable Input. When low (mactwe) INH1, TNFZ, A,
8, C and O are brought Iow

!l CONTROL Control input that defines actioﬁ of chopper.

“» When low chopper acts on [NHT and INHZ; when high

chopper acts on phase lines ABCD.
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PIN FUNCTIONS - L297A

Pin function of the L297A are identical to those of the,L.297 except for pins 1 and 11,
] L

N? NAME r—r— / - FUNCTIONS . i
1 ~.DOUBLER An RC netwark connected-to this pin determines the p
~\\ delay between an input clock pulse and the correspond- :

- ing ghost pulse, . \

1B DIR-MEM Direction Memory. Inverted output of the direction
flip flop. Open collector output, .

[

CIRCUIT OPERATION : | ) \J 1
. (e A\

The L297(A) is intended for use with a dual bridgs drivet, quad darlington array ot discrete power

flevices in step motor driving applications. It receives step clock, direction and mode signals from the *

systems controller (usually a microcomputer chip) and generates control signals for the power stage.

The principal functions are a3 translator, which generates tiw motor phase sequences, and a dual PWM
thopper circuit which regulates the current in the motor windings. The translator generates thrée ditfe-
rent sequences, selected by the HALF/FULL input. These are normal (two phases energised), wave drive

¢ une phase energised) and half-step {alternately one phase energised/two phases energised). Two inhibit

signals are also generated by the L297 in half step and wave drive modes. These signals, which connect ‘
directly to the 1.298's enable inputs,are intended to speed current decay when 8 winding is de-energised
When the'L.297 is used to drive a unipolar motor the chopper acts on these lines, .

3 .
An input cal_lgg__QON‘FROL determines whether the cHopper will act'on the phase lines ABCD or the
wnhibit lines INH1 and INHZ, When the phase lines are chopped the non-active phase line of each pair
(AB or CD) is activated (rather than interrupting the line then active). In L297 + L298 configurations
this technique reduces dissipation in the load current sense resistors.

A common on-chip oscillator drives the dual chopper. It supplies pulses at the chopper rate which ‘st
the wwo flip-flops FF1 and FF2, When the current in a winding reaches the programmed peak value the
voltage across the sense resistor (connected to one of the sense inputs SENS, or SENS,)equals Vo antl
the corresponding comparator resets its fip flop, interrupting the drive current until the next oscillato
pulie arrives. The peak current for both windings is programmed by a voltage divider on the Vet input.

Ground noise problems in multiple configurations can be svoided by synchronising the chopper oscilla-
tors, This is done by connecting all the SYNC pins togsther, moynting the oscillator RC network on ontt
device only and grounding the OSC pin on all other devices.

The L297A includes a pulse doubler on the step clock line which is'intended to simplify the implementa:
tion of muitiple stepping. A ghost pulse is generated automatically after each input pulse, delayed by the
time 0,75 R, Cq.

PRI TN I S

A ¥ AT ™ v .
The RC network should be dimerisioned to place the ghost pulse roughty halfway between clock pulses
If pin 1 {DOUBLER) is grounded the doubler function isdisabled. 3 -

e ————— el



PIN FUNCTIONS ~ 1297(continued)

N¢

NAME

FUNCTION

¢

‘
t

14

SENS,

of phases A and B.

Input for load current sense voltT ge from power stages

o
: ol

Vrel

Reference voltage for chopper cnr{un A voltage apphed

10 this pin determines the peak loa'

current.

16

‘osc

An RC network (R 10 V¢e, C to' round) connected to
this terminal determines the chopper rate, This terminal
is connected to ground on all but dne device insynchron:
ized multi- L297 configuration). f 2 1/0.63 RC,
R> 10k$2. .

CW/CCW

Clockwise/counterclockwise dire{tion contro! input.
Physical direction of motor rotalion also depends on
connection of windings. Lo E,

Synchronized internally therefofe direction can be
changed at any time.

18

CLOCK

Step clock. An active low pulse th this input advances

- the motor one increment. The step occurs on the rising

edge of this signal.

Fea sem, ct

. 19 ..‘,‘

HALF/FULL

Half/tull step telect input. Whenlhigh selects half step
operation; when low selects full]step operation. One-
phase-on full step mode is obtaired by selecting FULL
when the L297's translator is at an even-numbered state.
Two-phase-on full step mode is et by selecting FULL
when the translator is at an ode numbeéred position.
(The home position is designated state 1).

20

RESET

Reset input. An active low pulse
the translator to the home posit
0101).

on this input restores
on (state 1, ABCD =




MOTOR DRIVING PHASE SEQUENCES

[}

The L297's transiator generates phase sequences for normal drive, wave drive and half step modes. The

state sequences and outpu( waveforms for these three modes asre shown below In all cam !ha mm
lator advances on the low 2o high transistion of CLOCK.

Clockwise rotation is indicated; for anticlockwise rotation the sequences are simply reversed ﬁ'E'S'ET
restores the translator to state 1, where ABCD = 0101. . g'j} n
R i
o * [}
Half step mode .~ i,
Half step mode is selected by 2 hngh level on the HALF/FULL input. ) K
' I3
4 , ' IR T N T S S N o R I h '.f
. + &asth " " II = " ~ " " " " - '“ " '“ s “ " b 1."
‘ o’ ‘ i | f 1 4 ‘u
o : ’ ; ..
" ——r-"' e '—-'-—-1———"‘ = -Q
1 4 1 ! ' i
o N | i &
£ i "AY & 1 v ,}
| 7 \ : i ‘ §
. S s WISV { :
HOME 000  ONO v H
A | 1] LS R € :
|
X J : (WYY '
: SELECT r‘iPT‘T' UL L‘.?tep Wb gD Q

Normal drive mode FULL
Normal drive mode (also called “two-phase-on’’ drive) Is selected by s low level on the HALF/FOCL
input when the translator is at an odd numbered state (1, 3, 5 or 7). In this mode the INH1 and TN l Rz
outputs remain hlgh throughout, .
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O
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ELECTRICAL CHARACTERISTICS (continued) .

Parameter Test conditions . Min, Typ. Mex, |Unit
Vo Phase output voltage Vou ~ 0.4 tv
{pins 4,6,7,9) o= 15mA .
3 - ' VoH - 39 :
Vinh Inhibit output voltage Vinh L 0.4
pins 5,8} .. Unh = 15 MA :
_r a2 \ Vinh H 39
leak Leakage current Veg= 7V 1 ‘pA
tpins 3, 11 °} .
Vit Saturstion voltage I=5mA 0.4 v
. {pins 3,11 %) 7 L
Vott Comparators offset voltage Viet = 1V 6 mVv
{pins 13,14, 15) 2
Ay Comparator biss current -100 10 sA
{pins 13, 14, 15}
Viet input-reference voltage 0 3 \'4
{pin 15) ]
IcLK Clock time 05 Hs
tg Set up time 1 M
H Hold time ] 1 . s
R Reset time 1 us
tnrewr  Reset to clock delay 1 Hs
* L297A only,
Fig. 1 .
— / % \
CLock
MqLY
cwilTw
HALF STEP!
folstee 1 1 1y
RESEY 339
'n 'Reun
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SYSMAC C200-NC111 .,POSITION CONTROL UNIT ,OPERATION
MANUAL , OMRON

SYSMAC C200H ANALOG I/O UNITS,OPERATION GUIDE,OMRéN

MOTOROLA SEMICONDUCTOR TéCHNICAL DATA

PROGRAMMABLE CONTROLLER SYSMAC C200H,THE POWERFUL RACK
PC WITH A HIGH-SPEED INSTRUMENT SET,OMRON

C200H INTELLIGENT I/0 TRAINING MANUAL
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