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IVIOClGS and using the programming unit PCA2.P10
Kperating
mode
selector
switch
RUN
BREAK
STEP
MAN
LCM —
PROG

RUN

BREAK

STEP

Keyboard
of the
programming unit
PCA2.P10

Inputs and Outputs
are active

only PCA2

Address

Address +1

Address -1

Clear

Enter

LCM (Load copy memory)

Normal program execution
Irrespective of the mode selector switch position, the PCA2 is always on RUN with the programming unit
being disconnected (contrary to the PCA1).

Interruption of the program execution with
subsequent step-by-step Operation
[+~| The last processed instruction line is displayed

[+1 [+] ... Processing of the following instruction lines in
step-by-step Operation

Setting a <Breakpoint>

[A] 820 FR Up to step address 820 the program is exe-
cuted automatically (10 times slower than in
RUN-mode) and then stops

f+1 [+1 ••• Processing of the following instruction lines
in step-by-step Operation

The whole instruction line äs well äs the state of the ACCU is
displayed.
Program execution in the BREAK-mode is effected in all
parts like in the RUN-mode i.e. in the case of parallel pro-
grams ajj programs are executed.

Jump to the preselected Step address
r+1 The last processed instruction line is displayed

[Ä]139[+] Jump to step address 139

r+1 [+1 ... Processing of the following instruction lines in
step-by-step Operation

If the operating mode selector is switched to RUN, execution
of the program continues from where it was stopped in
step-by-step Operation.

The whole instruction line äs well äs the state of the ACCU
is displayed.
A jump to the Start step address of a selected parallel pro-
gram allows execution of just this parallel program.
If the operating mode selector is switched to RUN, execution
of the program continues from where it was stopped in
step-by-step Operation.

Manual interrogation and setting/ resetting of the logic state of elements
(elements = inputs, Outputs, flags, counters and timers)
Interrogation: Subsequently setting/resetting:
[A] 32 Interrogation of the element 32. ["ET] Releases input for the logic state

The last digit of the Operand is 1 or 0
(High or Low) Sets the element to High or Low

Load Copy Memory (This Operation is only possible with the series PCA2.)
STEP
XXXX Introduction of the Start step address

of the program to be reloaded
CODE OPERAND
00 XXXX Introduction of the final step address

of the program
Start of the reloading procedure

Reloading i. e. copying of a program from RAM to EPROM,
EPROM to EPROM, EPROM to RAM, RAM to RAM (copy
memory on the lower memory socket).
Reloading of the program on EPROM is effected at a speed
of 1 K/100s and can be watched on the display.

PROG

Programming
STEP

[Ä~| XXXX The key [AI sets the step register to 0.
Then introduction of the start step address.

CODE OPERAND
[El XX XXXX The key [E"! increments the step address by 1 and sets

the code and operand-register to 0. Any memory con-
tents will be cleared.
Introduction of the instruction in numerical code äs well
äs the Operand.

| resp.
Clears a wrong input £

Examinationof the program

A program can only be entered or cor-
rected on a RAM-user memory.



Survey of the instructions level O

Step address
RTF P

Instruction in
numerical code

rnnF
Element or Jump address

nPFRAMD
Accumulator

ACCU = .

Display on
programming
unit
PCA2.P10

Description

ränge:
EA = Element address
S = Step address

PP = Parallel
program
number

OP = Operand
number

l = Index value

(i) = indexable

rluence
regarding
ACCU

STH
STL

Start High
Start Low

Logic
Instruc-
tions

\ High
Element interrogated for / Low

/ Start of an Operation: EA= 0...999(i)

ANH
ANL

And High
And Low

/ And-operation of \ High
ACCU with element interrogated for / Low EA= 0...999(i)

ORH
ORL

OrHigh
Or Low

( Or-operation of
ACCU with element interrogated for \

 Hi

/ Lo
High
Low EA= 0...999(i)

XOR ExclusiveOr Exclusive-or-operation of
ACCU with addressed element

NEG NegateACCU l nvert state of the ACCU

EA= 0...999(i)

09 DYN Dynamic Control Signal edge triggering or
dynamic control of an Operation EA = 288...999(i)

Switching 10
Instruc-
tions ————

OUT Set Output with
Status of ACCU

Transfer the state
of the ACCU to an Output or a flag

EA= 0...2B5,
288...999(i)

SED
REO

Set Output
Reset Output

Set Output or a flag and störe
Reset Output or flag and störe

EA= 0...25B,
288...999 (i)

13 COO Complement Output Interrogate state of Output or flag
and set it to the opposite state

EA= 0...255,
288...999(i)

14 STR Set Timer Set timer to preselected value and Start it
Time value in '/ios (resp. '/ioos)

EA = 256...287(i)

15 SCR Set Counter

and
Counting
Instruc-
tions

Set counter to preselected value
Count value
') for values > 2047 see Basic-Manual C 7.3.

Externe value input in BCD format:

Read-in instruction for 2x4 bit BCD xl
Read-in instruction for 2x4 bit BCD x10
Read-in instruction for 2x4 bit BCD x100

EA = 256...287(i)

EA= 7...2B5,
°"&...99.9

17
18

INC
DEC

Increment Counter
Decrement Counter DeCcfemmeenn?S ) contents of the counter by 1 EA = 256...287(i) 1

Jump 20
Instruc- ————

JMP Unconditional Jump Unconditional Jump to step address S = 0...2047

tions 21
22i. JIO

JIZ
Jump if ACCU is One
Jump if ACCU is Zero

( \
< Jump to step address if > ACCU = 1 S = 0...2047

i 23
l 24

JMS
RET

Jump to Subroutine
Return from Subroutine

Jump to the Subroutine
Return from the Subroutine

S = 0...2047

Wait
Instruc-
tions

25
26

WIH
WIL

Wait if High
Wait if Low < Wait äs long äs element is > ^'^ EA= 0...999(i)

00 NOP No Operation No Operation

Auxiliary 19 SEA
Instruc- ————— ————
tions 16 SEI

Set Accumulator = 1 Sets ACCU =1

Set Index Sets index register to initial value (10) 10= 0...25B

Increment Index
Decrement Index

Increments
Decrements

\ index register by 1
/ up to the final valivalue (l) KI0

Program Assignment Assignment of the parallel program
Start step address of the parallel program

PP= 0...15

Display Operand
Display Timer/Counter

Display of the number in the Operand
Display of timer or counter value

OP= 0...2047 0
EA = 256...287(i) 1



Programmable
Controllers

Input of text into the text memory

LEVEL

Programming of the serial data interface äs editor
(with the programming unit P10 in PROG-mode)

Parameter (depending on the peripheral unit)
01 = activate editor for text input
An element which continuously remains on LOW

[

4001 PAS
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011 PAS
4012
4013 JMP
4014

(29)
00
01
00
00
00
00
00
00
00
(29)
00
(20)
00

100
898
63

254 1
254 /
0
0
0
0
0

23 l
TXn-fH
0 (

4011 )

Activation of the editor

In operating mode STEP jump to the
Step address 4001 and execute up to
4011 by means of the programming
unit P10 ->• editor will be ready

Input mode of the editor
(with peripheral unit) i

[CTRLim
TXn = text-number
for text Output in the STEP-mode

Display mode of the editor
(display of the text memory contents on the peripheral unit)

TXn |CRj Text-line with text-number TXn is displayed

Cursor control
375
376

376 h
1 2 3 4 5 6 7 8 9

375
376

375
376

•* J

i «
0 1 2 3 4 5 6 7 8 9

LZI
character-no.

Text input äs from character-no. which
is preselected via the Cursor in the
display mode
Input of the floating text, the control
and the function characters
End of a text
Will be taken over into the text
memory äs <CR> (Carriage Return)
Change to the display mode

*ASCII NUL is depending on the peripheral unit

Text Output for checking

Depress the C+Il'key on the pro-
gramming unit P10 twice in STEP-
mode: every time the text will be

for checking purposes

Function characters in the text memory ASCII coDE-Chart '
Alphanu-
merical
input

$C Cn*
$c_Cn*

$L tn*

$e En*

$T

$H

$D

$_ XXX*

$L xxx*

$U

$$

Input
via P10

36, 67, Cn
36, 99, Cn

36, 69, En

36, 101, En

36,84

36,72

36,68

36, _, xxx

36, 76, xxx

36,85

36, 36

87
„ . . B6Description BITS B5

Output of the contents of timer/counter register Cn 0
5 decimal digits, leading zeros are not suppressed —
5 decimal digits, leadinq zeros are suppressed

——————————————————————————————————————— 0

(8 characters 1 or 0) 0

Output of the ASCII character 0
which is composed of the 8 elements En-7...En —

Output of the date-time contents: 0
:14 : 04 / 18 : 50 : 42 »
week dav hour minute second J^^^^H '-.
(I4.J ( l hur.) ^^^H 1,

84 - 04 - 05 / 18 : 50 : 42 ^^™ '-
year month day hour minute second '

8 4 - 0 4 - 0 5 1
1

Repeated Output of a character immediately following ^
the character $, äs often äs specified in xxx:
xxx < 1 27 Repetition according to xxx 1

xxx - 256...31 9 Repetition corresponding to the contents ^
of the addressed timer/counter (max. 1 27)

All ASCII characters (incl. NUL) may be used except for the 1

following characters which initiale functions:
$, A, C, D, E, H, L, R, T, U, a, c, e, r

Jump to text no xxx and subsequent storage of the jump
address (character-number)
Jump back to the starting address +1

$ (Output of the Dollar symbol)

B3B2B1

0

0

0

0

1

1

1

1

0

0

0

0

1

1

1

1

0

0

1

1

0

0

1

1

0

0

1

1

0

0

1

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

%

0

^

CONTROL
NUL

B
SOH

1
STX

2
ETX

3
EOT

4

ENQ
5

ACK
6

BEL
7

BS
8

HT
9

LF
10

VT
11

FF
12

CR
13

SO
14

Sl
15

OLE
16

DC1
17

DC2
18

DC3
19

DC4
20

NAK
21

SYN
22

ETB
23

CAN
24

EM
26

SUB
26

ESC
27

FS
28

GS
29

RS
30

US
31

•'. *',
SYMBOLS
SP

32
1
33

34
#

35
$
36

%
37

&
38

39

• (40

>41

42
+
43

'44

45

'46

',,

0
48

1
49

2
50

3
51

4
52

5
53

6
54

7
55

8
56

9
57

'58

'59
<

60

61
>

62
7
63

\0 X
UPPERCASE

@64
A

65
B
66

C
67

D
68

E
69

F
70

G
71

H
72
l
73

J
74

K
75

L
76

M
77

N
78

0
79

*. * /

p
80

Q
81

R
82

S
83

T
84

U
85

V
86

W
87

X
88

Y
89

Z
90

'91
\
92

'.3

94

~95

\ 1

LOWERCAS6

96
a
97

b
98

c
99

d
100
e
101
f
102

P03
h
104
i

105

106
k
107

1
108
m
109
n
110
o
111

fl»
fU
r
114
s
115
t
116
u
117
v
118.
W
119
X
120

r?i
Z '
122

},*
124

f«

126
DEL
127

With most of the peripheral units the <control case> characters
are obtained by simultaneously depressing the JCTRLI -key and
the corresponding character of the <upper case>.
For example <FF> (Form Feed, no. 12) s obtained bv
simultaneously depressing the keys ICTRLl and l L l (no. 76).

i
' Three digits must always be entered for Cn, En, xxx, e. g. 027.
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K-* * : : .^S S J. co ss '• *& m

CD ̂  CM Q.
r-> CN r> CM
LO CD CD r-~
t^- CD 00 ©.
CN CM CM M

<ll <ll <ll <ll

CNOO^-LO
t —— T —— T —— t ——

•* CMC3.00
00 00 00 CN

CD 00 QiCM
<— r- CM CM

üü

CN €>L 00 CD
CD ^" 00 CO
r- CM CM 00

<|| <|i <|| <||

©. QL O. ©.

C3LÖL* —
CM^-CD

aa
S». T- CM 00
Q.C3LO.Q.

r».
10r>
(M
n

o-
Wo
15
~

(A
C
i«

ü ^<
3 n ̂  ^ .
k L_ ] >« >^ >.5 <\ Z. C C
(/) rf\ CO co CD
£ ^.E.E.E

3 "*!5 S15
*• XCOCNCD
3 LO T- «—

- ££££

^^^^^9ff

0 0•5 o o
U T— T— T— r-
2 x x x x
^ Q Q Q Q >.>.>.
•S r r ^ l r i ^ r r o roco

(B X X X X O O C M C D
0) CM CN CM LO i— «-

_ O O O O O O O

•K '^ .•: "̂  <^̂ H
• co r-~ oo äs ̂  î ^B
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