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1 T e c h n i c a l  D e s c r i p t i o n  

1.1 Field of Application 

In control engineering, there is an increasing number 

of data that are not required permanently in the main 

memory of the controller. These data may be either 

process data, images, etc., and also user programs. 

To record these data, it is necessary to have a mass 

storage device with following characteristics: 

pluggable into programmable controller 

No information loss on power or buffer voltage 

failure 

Robustness and maintenance-free operation 

Bidirectional data transfer between programmable 

controller and mass storage. 

For this purpose, bubble memory module 513 has been 

designed for application in the S5 115 U, S5 135 U 

and S5 l50 U programable controllers. Due to the 

addressing method (page frame principle), it is . 

possible to install several bubble memory devices 

in one progralnmable controller. 
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1 .2  Accessories 

For operation of the bubble memory i n  the various 

programmed controllers there are standard function 

blocks that have to be ordered separately, as well  

as the according data handling blocks. 

AG 1 Functionblock 1 Datahandling 

1 BUBBLE I block 

135U/ I I 
S processor ( 6ES5842-OGA10 1 6E S5842-OCA10 

135U/ I 1 contained in 

R processor 1 6ES5852-OGB10 1 operating system 

150U 1 6ES5844dGA10 I 6ES58444CAlO 

Observe that only data handling blocks of version A2 

or higher may be used. 
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1.3 Design 

The bubble memory module contains following function 

units (see Figure 1.3): 

The bubble memory system with a capacity of maximum 

256 k*bytes ( = 128 K%ords). 

One dual-port RAM as for the termediate buffer to 

transfer data between bubble memory and the central 

module. 

One 8085 microprocessor for the handling of data 

transfer between dual-port RAM and bubble memory as 

well as between programmer unit and bubble memory. 

One multi-function block 8256 for interface to the 

programer. 

The Simatic S5 bus is connected via two base connectors. 

Two LEDs are provided on the front panel to indicate 

operation modes. 
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Figure 1.3 Functional block diagram 
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1.4 Operation Mode 

1.4.1 Addressing Method 

Data transfer between main memory and bubble memory 

is carried out via the dual-port RAM located on the 

bubble memory module. 

The dual-port RAM has a capacity of 1K (=l0241 bytes 

and occupies the address range from F400H to F7FFH 

in the programmable controller. 

The addressing mode with page frame addressing 

enables plugging several modules within the same 

address range. 

With page frame addressing the module selection is 

effected by writing the ident number into vector 

register address FEFFH. 

The ident number is compared with the respective 

jumper configuration on all page frame modules. If 

the ident number in the vector register matches the 

jumper configuration on the module, this module is 

thus selected. It remains selected until a new ident 

number is loaded into the vector register (see 

Figure 1.4.1). 

This addressing method is used in SIMATIC S5 also by 

communicaeion processors (CP) and intelligent peri- 

pheral modules (IP). 

So the bubble memory can be mounted together with 

these modules without any problems. 
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Figure 1.4.1 
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1.4.2 Internal Memory Organization 

The bubble memory module has a capacity of 2048 resp. 

4096 blocks of 64 bytes each. Of that, 256 blocks 

are reserved for internal memory management. The 

memory management contains, among other a directory 

for a maximum of 984 blocks. However, only the first 

579 sectors are output. 

Memory compression is not necessary since memory 

organization recognizes that a location is free 

as soon as the respective block is cleared. 

If a block already existing is replaced by a longer 

one, the old memory location is overwritten and the 

remainder added to the next free memory location. 

This ensures an optimum memory allocation. 

1.4.3 Interface to Simatic User Program 

For the Simatic user wishing to store data on the ' 

bubble memory, the structure of the memory area is 

as follows: 

logical sector name 

"ANTON1" sector 

"ANTONZ" sector 
"ANTON3" sector . 

"CAESAR5" sector 

SIMATIC S5 
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The memory area  i s  divided i n t o  s e c t o r s  so tha t  as  

many data  blocks e t c .  a s  possible can be stored on 

the bubble memory. The length of the s i n g l e  sec tors  

is var iable .  

I n t o  each sec to r  a maximum of 254  blocks can be 

stored ( f o r  135U: data  blocks only).  Each block may 

have a length of up t o  2015 words. 

So i f  a block is t o  be s tored on the  bubble memory, 

it must be assigned a sec to r  name. 

By combining the  block number with a sec to r  name, 

it i s  poss ib le  t o  s to re  on the bubble memory severa l  

blocks of same type (e.g. da ta  blocks) and with same 

block number under d i f f e r e n t  sec to r  names. 

So it is possible t o  address a maximum of 255 X 254 

blocks of each type on the  bubble memory module. 

The sec to r s  can a l s o  be used, f o r  example, t o  combine 

d a t a  from d i f f e r e n t  program p a r t s ,  

Data t r a n s f e r  between Simatic user  program ( t h a t  

is -in memory) and bubble memory is performed by 

a function block. 

The log ica l  name of the sec to r  t o  be referenced is 

parameterized i n  the function block, i . e .  ANTON1. 
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1.4.4 In te r face  t o  Progralmner 

The bubble memory is  provided with a s e r i a l  i n t e r f a c e  

f o r  the programmer. This enables d i r e c t  transmission 

of blocks from user  d i s k e t t e  t o  bubble memory. 

The assignment of the  block t o  the sec tors  is per- 

formed by f i r s t  t ransmit t ing  the name of the  des i red  

sec to r  t o  the bubble before t ransmit t ing  the  blocks 

designed f o r  one s p e c i f i c  sec tor .  

Data block 255 is  f ixedly  reserved f o r  t h i s  purpose. 

Data block 255 conta ins  the  name of the sec to r  i n  

following format: 

0: KC=A:XXXXXX 

4 : Name of the sec to r  (must be 6 ASCII cha rac te r s )  

So the use of da ta  block number 255 on the  bubble 

memory is prohibi ted.  

Each time another s e c t o r  has t o  be se lec ted  on the  

programmer, DB255 must f i r s t  be transmitted t o  the  

bubble memory with another sec tor  name. 
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1.5 Technical Data 

General data 

Order numbers: 

64 K-rds 6 ~ ~ 5 5  13-%l l 

128 K+words 6ES5513-3MBll 

(order numbers of function 

blocks see 5.3) 

Dimensions 

Weight 

Format 

Standard Plug-in Stations 

Supply voltage 

Current consumption 

Connec tots 

Base connectors XI, X2 

Front connector X3 

Dual-port RAM 

Capacity 

SIMATIC S5 

233mm X 160mm 

approx 550 g 

Double-height Eurocard 

1 113 SPS 

+ 5V / max. 2.3 A 

48-pin male nniltipoint 

connector row 2 

15-pin cannon connector 

(sockets) 

max. l K*byte RAM 



Progamer i n t e r f a c e  

Type of i n t e r f a c e  

Baud r a t e  

Character frame 

Microcomputer 

Microprocessor 

Program memory 

Data memory 

TTY (20mA), pass ive  

9600 baud 

8 b i t s ,  1 p a r i t y  b i t  

(even) ,  

2 s t o p  b i t s  

8085 AH-2 

16 K*bytes of  EPROM 

8 K*bytes of  RAM 

Bubble memory system 

Bubble memory module(s) 7110AZ-1 ( I n t e l )  

Capacity 1281256 X*bytes 

Block length  *) 64 bytes  

Number of  blocks *) 2048 /4096 

Error  r a t e  1 ~ 1 0 - l ~  e r r o r s  per  b i t  

Mean access time *) 

per block 

Minimum access  time *) 

per block 

Maximum ac c e S S t i m e  * ) 
per  block 

50 m s  including processar!  

processing time : -0 

10 m s  inc luding  processor  - 
processing t i m e  -+. 

90 m s  inc luding  processar-* 

processing time ' . .S 

Mean da t a  throughput: 8.5 iZ*bytes/s 

*) These d a t a  apply t o  the  i n t e r n a 1 d a t a  t r a n s f e r  

of the bubble memory, and not t o  the  data t r a n s f e r  

bubble memory - main memory - func t ion  block. 
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Environmental conditions 

Temperature 

Operating 

Storage 

Gradient 

Humidity class 

Air pressure 

Permissible magnetic fields 

SIMATIC S5 

F according to 

DIN 40040 

> 7OOmbar = 30001x1 

Height above sea level 

> 260mbar = lOOOOm - 
Height above. sea leve l 



2 M o u n t i n g  a n d  O p e r a t i o n  

2.1 Removal and I n s e r t i o n  o f  t h e  module 

The module may only be removed o r  i n se r t ed  when 

power is o f f .  

2.2 S l o t s  i n  t he  P rog ramer  

The s l o t s  f o r  the bubble memory module depend on 

the  progranunable c o n t r o l l e r  used. 

The bubble memory module can be plugged i n t o  the  

same s l o t s  a s  t h e  communication processors  

( s ee  f igu re  2.2). 



2.3 Display Elements 

Two LEDs located on the front panel indicate certain 

bubble memory states and errors. 

LED No 1 LED Lights when 

LED1 (green) l Access to bubbf e memory 

LED2 (red) I Failure (Data error in bubble 

1 memory, microprocessor failure 

2.4 Jumper Assignment 

- X4 Jumper connector 

The ident number (= interface number) of the page 

frame module is set at connector X4. 

Example: Ident number 5 

Data bit 7 6 5 4 3 2 1 0 . . . ... . .. 
X4 1 1  . . . . . . m  . 

- X5 Jumper connector L , S  

EPROM selection:- r 
. . - 

Jumper inserted !.L: - - .-.?:F 

XS/1 - 2 EPROM 27128 (standard setting) 

X5/2 - 3 EPROU 27256 

- X6 Jumper connector a . r  ;A.:. 

Test jumper, must always be inserted. 

For jumper layout-see f i g l l rr l . 4  - l - 

2.5 Connection to Programer- - ... 

Cable 6ES5731-1.. .0 has to be used to establish 

the connection to the programer. 



Figure 2 . 4  Jumper layout 
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3 C o m m i s s i o n i n g  

3.1 Setting the inter face number 

Before commissioning of the module, it is necessary 

to check the jumper setting for the interface number 

(see 2.4). If in the programmable controller com- 

munication processors (CP) or intelligent peripheral 

modules (IP) are connected, care must be taken that 

the interface number is specified only once. 

3.2 ~~nchronizat ion. 

-If the bubble memory is mounted in the programmable 

controller and the voltage switched on, first the 

SYNCHRON block must be run in the programmable con- 

troller for the interface number selected (see 

Operation Instructions: Standard function blocks). 

With that, the bubble memory performs its start-up. 

During start-up, the LEDs on the front panel light 

shortly: first alternatingly, then together, and 

then again the green one lights (flickering now). 

If both LEDs are dark again, the.-bubb31e:~aeBary, Is 

ready for operation and can now also be operated 

with the programmer. 
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3 .3  Loading 

Loading the bubble memory can be carried out directly 

v i a  the programmer. The operation i s  described in  

chapter 4. 

When connecting the programmer to  the bubble memory, 

care must be taken that range B resp. AG 150 S i s  

the defaulted selection.  
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4 O p e r a t i n g  w i t h  P r o g r a m m e r  

4.1 General Cons idera t ions  

A s  a l ready  descr ibed  i n  Sec t ions  1.3 .3  and 1 . 3 . 4 ,  

t h e  blocks can be s t o r e d  on the  bubble memory i n  

d i f f e r e n t  s e c t o r s .  

When the  bubble memory is  operated with the  pro- 

grammer (e.g. f o r  t r a n s f e r ,  in format ion) ,  it must . 
be poss ib l e  t o  switch over  between the  ind iv idua l  

s e c t o r s .  

Data block 255 is reserved  f o r  t h i s  purpose. The 

name of the  s e c t o r  must be s p e c i f i e d  i n  d a t a  block 

255 i n  fol lowing format: 

DB 255 

0: KC = A : XXXXXX ( 8  by te s  = 4 d a t a  words) 

4: 1 
1 s e c t o r  name 

1 Mandatory length:  6 p r i n t a b l e  ASCII 7 .  a 

( c h a r a c t e r s  

1 e.g.: A m N 1  

1 
1-  This  ASCII c h a r a c t e r  is used t o  d i s -  _ 

c r imina te  on the  d i s k e t t e  between r:i +, % 

s e v e r a l  bubble memories. , c  L % c _  

For ins tance :  a l l  d a t a  f o r  bubble i i .  - .  - 

memory No. l a r e  . . . - ;W. 

under A. 
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After  DB255 is t r ans fe r r ed  t o  t he  bubble memory, a l l  

blocks t r a n s f e r r e d  subsequently a r e  s to red  under the  

s e c t o r  name ind ica t ed  i n  DB255. A l l  ope ra t ions  (1n- 

pu t lou tpu t ,  c l e a r i n g ,  d i r e c t o r y )  r e f e r  t o  t h i s  s e c t o r  

name. 

This  s e c t o r  name is  v a l i d  u n t i l  anew a D8255 wi th  

another  s e c t o r  name is t r a n s f e r r e d  t o  t h e  bubble 

memory. 

The bubble memory is  addressed by the  programmer 

a s  " AG" . 

Attent ion:  With the  use of the  PG 685, problems 

r e s u l t  with fol lowing funct ions:  

Output (manager): no t  poss ib l e ,  e r r o r  

number 3 

Output DB 255 ( s e c t o r  d i r e c t o r y ) :  not  

poss ib l e ,  e r r o r  number' 3 

Output DB 255 ( s e c t o r  s e l e c t i o n ) :  

poss ib l e ,  bu t  e r r o r  number 4 c a l l  of 

non-existing blocks: e r r o r  number 3 

4.2 Prepara t ion  S e t t i n g s  

Set  p r o g r a m e r  t o  ON-LINE 

Operating systemsgG- 675 - , 

S7920O-A003-A254-01: 

Set  AG15OS 

Operating system~PG 675.U-SO-A02 P1-545: 

Set  range B- % -  ., U 
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4.3 Possible Functions 

- Input t o  AG (= bubble memory) 

(F1J Block., block. number 

Attention: DB255 is  reserved f o r  sec to r  name. 

- Output from AG (= bubble memory) 

1 ~ 2 L  Block, block number 

P a r t i c u l a r i t y :  Output DB 255 

The function "Output DB255" serves  f o r  giving the  

u s e r  an overview of a l l  s e c t o r  names e x i s t i n g  on 

the  bubble memory: 

Prese t t ing:  Data format KC 

Output DB 255: the  sec to r  names a r e  output  t o  the 

p rogramer  as ASCII charac te r s .  The f i r s t  name 

each is the  current  one set by the  programer.  

- Block comparison 

- 
( ~ 3  ! between 

FDx AG 

PG AG 

AG FDx 

AG PG 
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- Transfer 

- 
JF41 from t o  

PG AG 

FDx AG 

AG PG 

AG FDx 

The block numbers of source and des t ina t ion  

blocks may be d i f f e r e n t .  

- Clearing 

F Device: AG block: B 

DB xxx 

When us ing Clear B, a l l  blocks stored under t h e  

cu r ren t ly  v a l i d  name w i l l  be cleared including 

DB 255 which conta ins  t h i s  name. Afterwards the  

name is no longer va l id .  

- Informatibn functions ~. 

1~211- " Dewice: AG =. i -.$I Block: B 
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The blocks stored under the  cu r ren t  name a r e  output.  

The number of the f i r s t  block sec t ion  on the AS 513 

is output ( i n  hexadecimal) under " s t a r t i n g  address AG". 

Directory  of names: see  output  function. 

Memory conf igura t ion  (only poss ib le  with Operating 

System ~79200-~0063-~254-01) 

1~71 I F ~ (  l) AGRAMextension/sizeup to: lOOOH (800H) 

2) AG RAM reserved up to: XXS 

For l: 

Here the  l a s t  block number i n  the  AS 513 i s  given. 

lOOOH f o r  256 K*bytes 

800H f o r  128 K*bytes 

For 2: 

Here the  number of blocks occupied (1 block = 

64 by tes )  is given. 256 blocks (= 100R) a r e  reser-  

ved f ixed ly  f o r  the d i r e c t o r y  of the  bubble memory. 

Each block requi res  .L a t  l e a s t  1 block as "pointer  block" 

i.e. cross-reference block, depending on the length 

of the  block. 
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4.4 Examples of Operations 

A ~ b l i c a t i o n :  

BUBBLE MEMORY 

Sector name 

1 DB255 1 
1 DB251 ANTON 1 

I D B l O  l. 
( DB255 1 
1 DB251 1 ANTON2 

1 DB 20 I 
I DB255 1 
1 DB251 ( ANTON3 

J DB30 L 
1 DB255 1 
I DB251 I BERTAl 

1 PG 1---->j DB40 I 
DB251 

DB40 

Data blocks DB 251 and DB 40 s h a l l  be entered i n t o  the 

BERTAl sector  of the bubble memory v ia  the  programmer. 

Data block DE255 i n  the-bubble memory is used as  "Switch- 

over block". The sec to r  name must be entered i n t o  

DB255. Then it is possible t o  s t o r e  various data  blocks 

i n  t h i s  sec tor .  !c a 
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Example 1:  

"BERTAl" sector shall be prepared 

1 .  Connect cable to bubble memory 

=> DB255: - - 
0: I A G ~  = I A : B E R T A ~  _1 1 L 
4: Sector name = 6 ASCII 

characters 

Now the "BERTAl" sector is selected 

3. Input of DB251 and DB40 as usual 

with input 1 AG I I DB251 1 
0: 255 < KH = 0000,0000,0000 

1020: 1 1 

If the bubble memory is accessed or a transfer 

occurs, the green LED f l ickers .  

Before beginning to enter DBs, synchroni- 

zation must be performed (OB 2 0 ) .  - 
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Example 2: Information about the "ANTON 2" sector 

1 .  Select corresponding sector 

-> proceed as described in  example 1:  

Subsequently the directory can be output with 

output Buch . 
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M a i n t e n a n c e  

Connector Pin Assignment 

- Base connector X1 

d b z 

- Base connector X2 

d b z 
7 2  l Ground I +5V 1 
1 4  1 1 l 

22 ! '  TxD * l /STOPPAI 1 
24 - ,  \ ! GZP r 

1 26 1 1 RxD * I  

* Progranrmer interface 

l 28 
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1 l I 
1 30  1 ' 1 GROUND 24V 1 
1 32 1 1 Ground / +24V 



- Front connector X3 

TTY receiver + 9 

24V ground 10 

11 

12 

13 

14 

15 

2 TTY receiver- 

4 +24V from bus 

7 TTY transmitter- 

5.2 Signal Names and Abbreviations 

Signal names without / : H = active 

Signal names with / : L = active 

ADBO to ADB15 Address bus bits 0 t&95 : 

BASP Instruction output inhibit 

/BAU Battery failure . - ?  . - - 

CPKL Clear CPU 

Signal generat eda-by; + i b 5 -  power -: - - .r 
supply to reset the central modules 

and the peripheral units. 
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DBO to DB7 

/DSI 

GEP 

/MEMR 

/m 

/NAU 

PESP 

TxD 

/ STOPPA 

UBAT 

Data bus b i ts  0 to 7 

Data save 

Buffered 

Xemory read 

Memory write 

Power failure 

Peripheral coding 

Is decoded from address 

b i ts  ADB12 to ADB15 on 

central module 

Ready acknowledge signal 

Receiver programmer interface 

Transmitter programmer inter- . 

face 

Stop request 

Battery voltage 

SIMATIC S5 



SIMATIC S5 

Bubble Memory Yodule 513-M 

Standard Function Blocks 

for the AG135UlS processor 

.................................................................. 
Operation Manual Order number: E89120-F1944-U61-C 
.................................................................. 

Contents 

1 G e n e r a l  C o n s i d e r a t i o n s  

1.1 Field of Application 

1.2 Program Structure 

1.2.1 Synchronization 

1.2.2 Data Transfer 

1.3 Data Structure 

1.4 Parameter Handling for the FB-BUB 

1.5 Handling of Several Bubble Memories Plugged into the PC 

1.6 Special Features 

2 F u n c t i o n  B l o c k s  

2 .  ' FB 199 FB-BUB 135s 

Data Handling between PC and Bubble 

2.2 FB 125 SYNCHRON 

Preset SSDB 

2.3 FB126 ACTIVE 

Queue Processing 

3 A p p l i c a t i o n  E x a m p l e  

SIMATIC S5 



1 G e n e r a l  C o n s i d e r a t i o n s  

1.1 Application 

The 513-M bubble memory in the SZMATIC S5-135U Programmable Con- 

troller (PC) provides the facility for storing data and programs. 

Data transfer between the CPU and the bubble memory is accomplished 

by the B W  function block. 

The BUB function block uses the SEND, RECEIVE, TECH, SYNCHRON, 

ACTIVE and ACTIVE-UP handling blocks. These blocks must be ordered 

separately under MLFB No 6ES5842dCA10. 

In the version for the S processor, only data blocks (DB1 to 

254) with a maximum length of 2015 words can be transferred 

(completely or partially). 

The data block number 255 must not be used in the CPU and in the 

bubble memory to store useful data since the DB 255 is used to 

transfer the sector name from the PC to the bubble memory and as 

a buffer for the FB-BUB. 

1.2 Program Structure 

I 

1.2.1 Synchronization 

'.. 

First, the SYNCEIRON function block must be called when the pro- 

grammable controller is started (first start, warm start). The 

FB SYNCHRON controls the ptesetting of a data block (SSDB) and 

maintains a queue in ahich  AS is entered as fjss t request . The 
FB-BUB function block con.ta;ins, as a parameter,-the data block 

which is assigned 20 -th5~~14meer5ae.- The data- bllock -fSSDB). con- 

tro 1s the request for data handling. 

(See the description of the handling blocks for the AG 135U, 

S processor, order number C790000-B8500-C325-03). 
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c. .. 
1.2.2 Data Transfer 

Data transfer is accomplished by the BUB function block in con- 

junction with the handling blocks. 

The requests are processed by the ACTIVE function block. This 

block must be called once per cycle and per interface. 

The transfer of lk words of data lasts approx. 6 to 10 seconds. 

1.3 Data Structure 

When handling blocks are used, one data block must be determined 

for each interface (interface data block.SSDB: queue block). 

This block need not be pre-assigned and called by the user. 

The data block consists of a 64-word operating range and a queue 

area of variable length. Each queue entry occupies 6 words, 

the minimum block length is then 70 words. The capacity of the 

queue determines the length of the data block. The maximum DB 

length is 256 words. 

SSDB : 0 

63 

64 

69 

70 

75 

7 6 

I I 
1 Operating range 
1 1st queue entry I 
1 I Request to 

I 2nd queue entry 1 1 SEND, REC, 

I ( 1 FETCH and the 

I 1 associated 

I 1 parameters 

1 nth queue entry . 1 
I l 
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Moreover, the following data blocks are required: According to 

the type of request, the data block containing the flag word 

(refer to the Section dealing with the flag words); the data 

block containing the parameters in the case of indirect parameter 

assignment (see source/destination parameters) and the data block 

which provides the data to be transmitted or received. All these 

data blocks are called by F%-BUB and by the handling blocks. 

The DB255 block is used as a data buffer for the FB-BUB. This 

block must not be used by the user. 

DB 255 0 1 Operating range 1 

20 I Data buffer 1 

1.4 Parameters of the FB-BUB 

The FB bubble is used to perform data handling between the PC 

and the bubble memory. The SEND, FETCH and RECEIVE data handling 

blocks are subordinated to it. 

The ACTIVE FB which maintacirrs -the- qu.errerhns~'at the game time 

as the FB-BUB. Both are called in the iOB12 block for time reasons. 

The FB parameters are based on the handling blocks. 

The following parameter designations: arm- used: 

ANST = Initiation bit . - &  Ic ia? - ",d .- .- 
SSDB = Interface data block 

ANZW = Condition code word 

BETR Operating mode 
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NAMl = Name of data set 

NAY2 = (also sector) on the 

NAM3 = bubble memory 

e.g. AN 

TO = ANTONl 

N 1 

TYP = Block type (only DB) 

QU-B = Source data block 

QWW Source data word 

ZI-B = Destination data block 

ZIDW = Destination data word 

ZAHL = Number of words to be transferred 

The FB includes a direct and indirect parameter assignment. 

Only the initiation bit (ANST) has to be entered directly. 

In the case of the direct parameter assignment, the function 

block processes directly the parameters specified in the block 

call. In the case of the indirect parameter assignment, a pointer 

to a parameter field is transferred to the function block with 

the block parameter. 

The high byte (left byte) of the SSDB parameter is used as a 

switching criterion for directlindirect parameter assignment. 

I 

High byte of SSDB = 0 &irect parameter assignment: 

SSDB, ANZW, BETR and N M I ,  NAM2, NAM3 

are parameterized directly 

High byte of SSNR = 0 iidCrect parameter assignment: - 

SSDB, ANZW, BETR and NAM1, NAM2, NAM3 

are stored in the data block at the 

data word.-indicated in &he low byte of 

SSDB . 
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I n d i r e c t  parameter assignment of t h e  source and d e s t i n a t i o n  ,- 

d a t a  i s  achieved with parameter TYP = XX.OU-B gives  the  d a t a  

block number and QUDW t he  word number a t  which t h e  TYP, QU-B, 

QUDW, ZP-B, ZIDW and ZAHL parameters  a r e  s tored .  

a )  The i n i t i a t i o n  b i t  (ANST) i s  set by the  u s e r  i f  d a t a  is  t o  

be t r a n s f e r r e d  from the  PC t o  t h e  bubble memory. 

FB-BUB r e s e t s  the  i n i t i a t i o n  b i t  a f t e r  t he  reques t  has  been 

executed . 

b)  The i n t e r f a c e  d a t a  block (SSDB) corresponds t o  t h e  d a t a  block,  

t h e  i n t e r f a c e  number o f  which has  been parameterized a t  t h e  

SYNCHRON block i n  OB20. The FB-BUB block does not  check whether 

SSDB and i n t e r f a c e  number match ( s e e  SYNCHRON block) .  

c )  The f l a g  word (ANZW) con ta ins  a l l  t he  information about t he  

FN-BUB . 

15 12 8 7 6 5 4 3 2 1 0  

1 L 
1 1 1 1---~ree 

1 1 I------ FB-BUB a c t i v e  

1 1  ------- FB-BUB ended 'wi thout  

l e r r o r  

I-------------------- Free -- L 

----- 
I---------------------------- E r ro r  n u & ~  - . - 

----- 
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Error  numbers : 

no e r r o r  

parameter e r r o r  

block not e x i s t i n g  i n  PC resp.  too  s h o r t  

number > 2015 o r  = 0 resp .  

PC DB longer  than 2020 DW ( i n c l .  header)  

number <> PC DB length  (only with ope ra t ion  

mode HS, i f  DB not  e x i s t i n g  on bubble) 

Bubble DB too  sho r t  

e r r o r  on hardware 

Bubble memory not  formatted 

Bubble memory f u l l  . 

ope ra t ion  mode MS -- HS: 
DB not  e x i s t i n g  resp .  d a t a  s e t  name not  e x i s t i n g  

on bubble 

f r e e  

e r roneus  reques t  

handshake e r r o r  

The f l a g  word can be a f l a g  word o r  a d a t a  word i n  a d a t a  

block. 

The FB-BUB expects  t h a t  d a t a  block and d a t a  word e x i s t .  

d )  The opera t ing  mode (BETR) indicate$-:& d a t a  t r a n s f e r  from 

o r  t o  the  bubble. C... " ~ < .  

MS = Data t r a n s f e r  from the  bubble to, the PC 

HS = Data t r a n s f e r  from the'PC to.th@::bubble 

. e )  The da t a  blocks a r e  s to red  i n  t h e  bubble-under a d a t a  s e t  

name ( a l s o  s e c t o r  name; - NAMJq:HAMFLr$iffAt+33> A Heace-, "he d a t a  : 

blocks ( 3  t o  254) can be s to red  under a s  many d a t a  block 

names a s  des i r ed .  The da t a  s e t  name is a 6-d ig i t  ASCII name. 

This name must e x i s t  on the  bubble ( s ee  bubble programming 

u n i t ) .  

SIMATIC S5 



f )  The type (TYP) desc r ibes  the block type. I n  t h i s  ve r s ion ,  

on ly  "DB" is admit ted.  I n d i r e c t  parameter assignment of d a t a  

source and d a t a  d e s t i n a t i o n  can be ind ica t ed  with "YX". 

g) QU-B: Source d a t a  block number 

DB3...254 a r e  admit ted 

h )  QUDW: Source d a t a  word number 

DW0...2014 a r e  admit ted 

i )  21-3: Des t ina t ion  d a t a  block number 

DB3...254 a r e  admit ted 

j) ZIDW: Des t ina t ion  d a t a  word number 

DW0...2014 a r e  admitted 

k) ZAAL: Number of d a t a  words t o  be t r a n s f e r r e d  

1.5 Use of Seve ra l  Bubble Memories i n  t h e  PC 

The SYNCHRON FB must be c a l l e d  i n  t h e  OB20 block f o r  each bubble 

memory. Each i n t e r f a c e  is assigned an i n t e r f a c e  d a t a  block. 

The u s e r  can c a l l  t h e  FB-BUB block c o n d i t i o n a l l y  once f o r  each 4 7  

i n t e r f a c e  or amend the  parameters of  t h e  i n t e r f a c e  d a t a  block 4 ' 4  

by us ing  the  i n d i r e c t  parameter assignment.  A s  longsa-S- a t h b W e - k c r :  - : 
i n t e r f a c e  is  processed,  t he  FB-BUB must not  be c a l l e d  f o r  another  

i n t e r f a c e .  

Note: Due t o  the  da t a  handl ing blocks of t he  S processbrs , .  anl*s%- 

one of the  CPUs i n  a mul t iprocessor  system can exchange xa2- - :  

-0 ' .  " d a t a  with one o r  s e v e r a l  bubble-memories, -:=L - :  :-L*:?. 
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Make sure that the FB-BUB is not active (bit 2 is set in the 

flag word when the FB has terminated) before switching to 

another interface. 

Examp l e : 

Two bubble memories are connected to the programmable controller 

at interface 0 and 2 

OB 20 

: A DB 255 

: L  KBO Internal data in the bubble buffer must 

: T  D W O  be deleted on system startup or restart 

: T  D W 8  

: T  D D 9  

: SPA FB 125 

NAME : SYNCHRON 

SSDB : DB 17 

SSNR: KY 0 , O  

ANZW : KY 0 , lO Flag word 10 

PAFE : M 1 . 0  

: SPA FB 125 

NAME : SYNCHRON 

SSDB : DB 18 

SSNR: RI 0 , 2  

ANZW : RI 0 , 1 2  Flag word 12 .* . -. ,. - . - - b - -  : I  

PAFE : M 1 . 2  

:SPA FB210 User program with call of BB215 ACTIVE 

and error analysis .(see Seccksn 2 . 2 ,  

SYNCHRON hand1 ing . block) srm - 

BE 
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: SPA FB 126 

WAME: ACTIVE 

SSDB : DB 17 

: SPA FB 126 

NAME: ACTIVE 

SSDB : DB 18 

: SPA FB WECHSEL 

: A  DB100 

: SPA FB 130 

NAME: BUB-135 U 

ANST: M 1.7 

SSDB : RI 255.1 DB 100: DW 1 : ZY = 0.17 Interface 1 

ANZW: KY 0.0 DB 100: DW 2 : KY = 0.7 

BETR : KC.. DB 100: DW 3 : KC = HS 

NAMl : KC.. DB 100: DW 4 : KC = AU 

NAM2 : KC.. DB 100: DW 5 : KC = GU 

HAM3 : KC.. DB 100: DW 6 : KC = ST 

T Y P :  KC DB 

QU-B : KF 252 

QUDW: KF 0 

21-B : KF 252 

ZIDW: K '  0 

WIHL : KF 20 
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: U M 8 . 1  (FB-BUB s t i l l  active at interface 1 1 

: BEB 

: A DB 1 0 0  SSDB for interface 2 

: L  K B 1 8  

: T ' D W  1 

m 

m 

BE 
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1.6 Special features 

- In the VS operating mode (data transfer from the bubble to 

the PC grammable controller), the destination data block 

must be available in the PC. 

- If the DB is not available in the bubble in the HS mode, 

the number of data words to be transferred must be equal 

to the DB length - 5 (header). 

- The DB255 is used as a buffer and must not be used to store 

data in bubble memory. 

- The FB-BUB expects that the queue is correct (see FB 

SYNCHRON block). . 

- The programming unit function "KOMP" and "DB LOAD" may lead 

to errors when FB-BUB and the handling block are run simul- 

taneously. The prograrmning unit must be brought into the 

stop status before. 
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2 F u n c t i o n  B l o c k s  

2.1 FB-BUB - 135 S (FB 199) 

The FB-BUB is responsible f o r  da ta  t r a n s f e r  between the AG 135 U 

and the  bubble memory 513-M. 

The FB-BUB is  ca l l ed  i n  the OB1 block and i s  ac t iva ted  by the 

i n i t i a t i o n  b i t  ( indicated a s  a parameter).  To perform da ta  

t r a n s f e r ,  the  FB-BUB w i l l  run severa l  t i m e s .  The f l a g  

word informs the user  tha t  the  FB-BUB is ac t ive .  

Explanation of the  input and output parameters: 

NAME I Designation ( Kind, Type 

1 1 
ANST I Activat ion of a da ta  t r a n s f e r  I E, B 1  

1 1 
SSDB ( In te r faces  DB (queue) I D,  Ky 

( Direct  parameter assignment 1 
/ Lef t  byte P 1 
1 Right byte = DB 3...254 1 
I I n d i r e c t  parameter assignment of 

I SSDB, ANZW, BETR, NAM1, NAM2, 

( NAM3: 

1 Lef t  byte = not equal t o  0 

( Right byte = DW No. a t  which the 

I parameters a r e  

1 stored.  DWO ... 250 

I 
ANZW I Address of the code condit ion 

1 word: 

1 Lef t  byte = 0 

I Right byte = f l a g  word or  1 
) Lef t  byte = DB No. 1 
1 Right byte = DW No. I 
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NAME I Designation 1 Kind, Type 

I I 
BETR I Operating mode I 

1 KC HS: Transfer  from the  main I D ,  KC 

1 memory of t he  PC t o  t he  1 
1 bubble memory 1 
I KC MS: Trans fe r  from the  bubble 1 
I memory t o  t he  main memory l 

I f o r  t he  PC I 
I 1 

NAME1 I Data set name, a l s o  s e c t o r  name / D ,  KC 

1 ( 6  c h a r a c t e r s  = Name 1 ,  2, and 3)  1 
1 of  t he  bubble memory t o  and from 1 
I which the  d a t a  is  t r a n s f e r r e d  

1 (KC = RE) 

1 
NAME2 ( (KC = ZE) 

1 = REZEPT 

NAME3 1 (KC = PT) 

1 
TYP I Type of t he  block t o  be t r ans -  

1 f e r r e d ;  f o r  t he  p re sen t ,  d a t a  1 
1 block only (KC = DB) I 
1 KC XX f o r  i n d i r e c t  parameter 1 
1 assignment of source  and des t ina -  1 
1 na t ion  parameters 1 
I 1.- 

QU-B 1 Source block (KF = 3 . .254)  1' D, KF 
I 1 

QUDW 1 Only r e l evan t  f o r  t he  d a t a  blocks: 1 D ,  KF 

I F i r s t  word i n  t he  source  block a t  I 
1 which data t r a n s f e r  - s t a r t s  1 
1 (KF = 0 .. 2014)  1 
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NAME 1 Designation 1 Kind, Type 
ZI-B I Destination block (KF = 3 . . .254) 1 D, KF 

1 I 
ZIDW ( Only relevant for data blocks: I D, RF 

1 First word in the destination 
1 block where the data transferred 
( starts to be written to (KF = 

( 0 ..2015) 

i 
ZAHL ( Only relevant for data blocks: 

1 Number of the words to be trans- 
I ferred (KF = 1...2015) 

Flags assigned: MW 200 to MW 220 

Data blocks called: Interface-related 

data block SSDB 

Data block for the code 

condition word 

Sourceldestination data 

block DB 255 FB-BUB buffer 

Function blocks FB 120 = SEND 

called: FB 121 + RECEIVE 

FB 122 = FETCH 

System data assigned: BS 240 

Nesting depth: zero 
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Program example of FB-BUB: 

When the FB-BUB is ca l l ed ,  the  FB ACTIVE block must always be 

ca l l ed  ( t o  process the  queue). 

I f  the user  sets the i n i t i a t i o n  f l a g  M1.7, the FB-BUB is run. 

The i n i t i a t i o n  f l a g  must remain set f o r  one cycle. It can then 

be rese t .  

The i n t e r f a c e  DB is DB 14, which corresponds t o  the i n t e r f a c e  0. 

10 data  wards of DB 252, s t a r t i n g  a t  DWO, must be t ransferred  

from the programmable c o n t r o l l e r  t o  the  bubble memory i n  DB 251, 

s t a r t i n g  a t  DW 30. 

a )  Direct  parameter assignment 

OB 1 Cycle 

: SPA FB 1 2 6  

NAME: ACTIVE 

SSDB : DB 14 

: SPA FB 199 

NAME: BW-135 S 

ANST : M 1 . 7  

SSDB: RP 0.14 

ANZW : - IC'E ,0.8 , ;"'Flag' word 8 

BETR: KC HS Transfer  the da ta  from the programmable 

c o n t r o l l e r  t o  the bubble 

NAMl : KC RE 

NAM2 : RC ZE = REZEPT 

NAM3 : KC PT , , . 
TYP : I t C , D B  -L., -i - .‘r 

QU-B : KF252 

QUDW : KF 0 

ZI-B : KF 251 

ZIDW: KF 30 

ZAHL: KF 10 



b Indirect parameter assignment 

NAME : 

ANST: 

SSDB : 

ANZW : 

BETR : 

NAMl : 

NAM2 : 

NAY3 : 

TYP : 

QU-B : 

QUDW : 

ZI-B: 

ZIDW: 

ZAHL : 

A DB 100 The parameters SSDB, ANZW, BETR, 

SPA FB 199 NAM1, NAM2, and NAM3 are stored 

BUB-135 S in DB100, starting at DW1 

M 1.7 

KY 255.1 

KY 0.0 

KC .. 
KC .. 
KC .. 
KC .. 
KC XX The parameters TYP, QU-B ,QUDW, 

KF 100  21-B, ZIDW and ZAHL are stored in 

KF 7 DB100, starting at DW1 

KF 0 

KF 0 

KF 0 

S SDB 

ANZW 

BETR 

NAM l 

NAM2 

NAM3 

TIP 

QU-B 

QUDW 

ZI-B 

ZIDW 

ZAHL 
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5 13 

2.2 FB 125 Data Handling Block, P r e s e t t i n g  SYXCHRON 

Block diagram 

FB 125 

I SYNCHRON I 
1 I 

(I)--- / SSNR 1 
(2)--- / SSDB 1 
(3)-- 1 ANZW PAFE 1---(4) 

1 i 

Funct ional  d e s c r i p t i o n  

The SY?JCHRON block checks i f  the  i n t e r f a c e - r e l a t e d  d a t a  block 

(SSDB) e x i s t s  and i f  i ts length  is wi th in  t h e  p re sc r ibed  l i m i t s .  

I f  so,  t h e  i n t e r f a c e  (SSNR) can be assigned t o  t he  d a t a  block 

(SSDB) bp e n t e r i n g  t h e  i n t e r f a c e  number (SSNR) i n  t h e  working 

a r e a  of t he  SSDB. The working a rea  and the  queue a r e a  a r e  de- 

l e t e d  o r  p r e s e t  e x i s t i n g  r eques t s  a r e  a l s o  d e l e t e d .  SYNCHRBN 

is the  new reques t  t o  be en tered  i n  t he  queue. B i t  14 is set 

i n  t h e  flagzwerd (ANZW), a l l  o the r  b i t s  a r e  c l ea red .  

However, if etbe .SSZ?B:does -hot  .ex%st  a r  i f  i t s  length  i s  not  

admit ted,  t h e  program leaves  the  block and the  output  b i t  o f  

t he  PAFE parameter e r r o r  is s e t .  The f l a g  word is not  a f f e c t e d  

and t h e  SYNCHRON reques t  cannot-be queued t o  t h e  queue s i n c e  

no queue caq~rke ceaeed. I n p  t h i s  ea se ,  a it is recananendad, f o r  

s a f e t y  reasons,  t o  put  the  programmable c o n t r o l l e r  t o  s top .  

Otherwise, i~s~%allow~ng".8ubble~membry-(SEND/ RECZIVE/FETCH/ 

ACTIVE) c a l t s ~ $ o u l d  lead  t o  e r r o r s  s i n c e  they  expect  a c o r r e c t  

queue. 

The SYNCHRON func t ion  checks i f  any CP (bubble mqmory) i s  con- 

nected;  i f  so,  a check i s  made t o  know i f  t h e r e  e x i s t s  an in- 
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t e r f a c e  with number. I f  one of these  checks is  not  succes s fu l ,  

b i t  12 is s e t  i n  the  ANZW f l a g  word. The SYNCHRON func t ion  

is  used t o  i n i t i a l i z e  t he  i n t e r f a c e .  I f  an e r r o r  is encountered, 

the  SYNCHRON reques t  is not  de l e t ed  but  remains a t  the  f i r s t  

place i n  the  queue. The r e q u e s t s  t h a t  may follow can only be 

serv iced  i f  the i n t e r f a c e  i s  synchronized properly.  

Flag word: ( b i t  12 t o  b i t  15)  

B i t s  0 t o  11 a r e  i r r e l e v a n t  

B i t  15 14 

Do not  e n t e r  hand l ing  func t ion  i n  t h e  queue 0 0 

Enter  hand l i n g  func t ion  i n  the  queue 0 1 

Handling funct ion s t a r t e d  1 1 

End of  handling func t ion  0 0 

I f  t hese  handl ing func t ions  a r e  terminated,  the  b i t  p o s i t i o n  

12 and 13 g ive  the  fol lowing information. 

B i t  13 12 

Handling funct ion was performed c o r r e c t l y  0 0 

Handling func t ion  ended i n  e r r o r  o r  was 0 1 

i n t e r r u p t e d  

Handling func t ion  could not  be performed 1 0 

The f l a g  word b i t s  1 2  and 13  must no t  be evaluated a s  long 

a s  b i t  15 is  s e t .  - 2  
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Explanation of the inputs and outputs (parameters) 

1 Parameter I Designation 1 Kind 1 Type 1 
I SSDB 1 Interface-related data 1 8  1 1 
I 1 block, it maintains one I 1 .  I 
1 1 queue which contains the I 1 1 
I I SYRCHRON request I I I 
1 1 1 I I 
I SSWR 1 Interface number, number of 1 D 1 RI ( 

1 1 the logic interface, it can 1 ! I 
1 1 be set on the CP (bubble 1 1 I 
I (memory) by'jumpers,only 1 ! 1 
I 1 the low byte is evaluated, 1 1 ! 
I I admitted: 1 1 I 
1 1 KY =. 0 to 2 5 5 ,  0 to 255 1 1 I 
1 1 I ! 1 
1 -  1 Condition code word I D  1 K Y f  

I 1 Flag word admitted: I 1 1 
1 1 RP 0, 0 to 254  I 1 1 
1 1 1 1 1 
I p m  I Parameter error, admitted: 1 A 1 B1 ( 

1 1 inputs, outputs flags I 1 1 
J I I I I 

I 

Flags assigned: ; . . _ MW20Q, MW202, MW206 . 
, L  

Data blocks called: Ineerface-related 

data block SSDB, 

data block for the flag 

. .. word 

- ,- - m, L I I - - Function blocks - 

called: None 

Nesting depth: Zero 

SIMATIC S5 



Sample program 

Synchronizat ion of a n  i n t e r f a c e  

The SYNCHRON block must be t h e  f i r s t  handl ing  block t o  be 

c a l l e d  i n  the  s t a r t  OB ( s t a r t u p  o r  r e s t a r t ) .  

The i n t e r f a c e  number (parameters  SSNR: page frame address ,  

can be s e t  on the  CP module by means of jumpers) i s  4;  t he  

d a t a  block assigned t o  t h i s  i n t e r f a c e  (parameter  SSDB: queue 

block)  is DB 14. 

:A DB 255 

:L K B O  

:T DW 0 I n t e r n a l  d a t a  must be d e l e t e d  on f i r s t  s t a r t  

:T DW 8 o r  r e s t a r t  i n  t he  bubble b u f f e r  

:T DD9 

:SPA FB125 

NAME : SYNCHRON 

SSDB: DB 14 

SSNR: KY0,4 

ANZW: KY0,6 Flag  word 6 

PAFE: M 1.0 

:SPA FB2EQr. ' User block 

NAME : ANLABFE : A :ri : i. 
: BE 

FB210 + t ; 2 1 2  

ANLAUF . ' :T ' -- - 

: UN M 1 i 0  .Note 1 ,  s e e  below 

: SPB =MO01 

: STP STOP: Abort f i r s t  s t a r t  

M001: SPA FBI26 Note 2, s e e  below 

NAME :ACTIVE 

SSDB: DB14 
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:U M6.6 Condition code word bit 14 

: SPB =MOO1 

:U M6.4 Errors? 

Error processing 

: BE 

Note 1: If this parameter error bit (241.0) is set, the first 

start is interrupted for safety reasons because the length 

of SSDB is not admitted or the SSDB does not exist. 

Note 2: This loop causes the SYNCHRON function to be processed 

immediately and c&npletelp. Finally, the ANZW bit 12 enables 

to determine whether this interface exists and is initialized 

properly. If not, the calls of the FB bubble (with this SSNR 

number) are irrelevant. 

Complementary information 

Startup SEND/RECEIVE requests are to be serviced when the pro- 

grammable controller is started. The FBs can be called in the 

startup OB, but only after the SYNCHRON function has been called 

without error (PAFE bit X1.0 = 0 ) .  ' -=r- 

If these requests still have to be sediced at stattup time, for 

instance to provide received -8fatay?dt1isiaiHo~~oss~bIe ~ o q i k h -  - - > 

gram a repeated call of FB ACTIVE; tha;calls are made conditio- 

nally depending on the ANZW bit 14 o%lthe last request entered 

in the queue. 

This construction of putting the;PB;in~a~Ioop is only admiated A 

at startup time;..En -.the :cyc l.eq~the:ta~i~runrJmes zmighb :exmeedz.?=- I r - r  

the maximum permissible cycleAtime;'='"; - ,  
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I '  . 
2.3 Handling blocks FB 126, Queue ACTIVE and FB 127 

1 ACTIVE I 
1 1 

(1)--1 SSDB I 
1 L 

Funct ional  d e s c r i p t i o n  

The reques ts  contained i n  t he  queue a r e  serv iced  by the ACTIVE 

funct ion block. The ACTIVE block c a l l s  a sub rou t ine ,  t h e  UP ACTIV 

subrout ine.  A watchdog o r  process alarm could be processed a t  

such a block l i m i t .  To avoid a nes t ing  of  t h e  ACTIVE block, t h e  

func t ion  block can be c a l l e d  e i t h e r  i n  t he  cyc l e  (OB1 o r  FBO) 

o r  i n  the  timed program. 

Since the FB ACTIl i lE 'Blh&t~lls  the  UP. ACTIV- rS.hbtokCtine,_ She  in- 

terrupt-dr iven? p-, - =l-Led must be",prs%;~anrraed; i n  such 

a way t h a t  they do not  destroy- the f l a g  a r e a  specif ied. ,  E.e. : 

I f  t h e  FB ACTIVE block i s i 3 a l l e d  i n  the* c y c l e  '.(0B1 osrFBO) and 

the  time-contro l l e d  or pm~sbss  interrupt-dr iven:  'prbgrams ~ c a l  led 

a l s o  use the  f l a g s  ,mt;aiz%gkzmg at. &lag: b y t e  20Q 4seandard F%s , 
o the r  hand l i n g  b-l-o~Ick>:~ 'Y5s21ags: ass i.gnpd . s e v g d !  times: mtls t 

be saved a t  t h e - ~ b e g i m i a & ~ ~ t h k ~ - i n t ; i ? r ~ ~ ~ p t  .p50cessiqgc andl .mkt-en  

back a t  the  end af- ttre pm'cassing.. . , 

Data t r a n s f e r  between the-progr.ammtrble--controMer and t h e  CP 

wi th in  one ACTIVE run i s  accomphised i n  blocks of up t o  256 bytes .  

I f  400 bytes  (DW 0 t o  DB 199) have t o  be t r a n s f e r r e d ,  the  f i r s t  

block w i l l  con ta in  256 bytes  (DW 0 t o  DW 1271, and the  second 

one 144 by te s  (DW 128 t o  DB 199). 
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Explanation of the inputs and outputs (parameters) 

P- 

1 Parameter ( Designation 1 Kind 1 Type I 
1 name 1 I 1 1 
1 SSDB I Interface-re lated data l B  l 1 
I 1 block, it contains the re- I 1 1 
1 I quest queue which is pro- 1 1 1 
1 1 cessed by the ACTIVE 1 1 1 
I / function block I I L 

Flags assigned: MB200 to M8255 

System data assigned: BS254 

Area assigned 

inter face : byte 0 to byte 511 

Data blocks called: Inter face-re lated 

data block SSDB, 

Data block for the 

flag word 

Data block, contains c3 T, 

the source or destinatkan~ am1'- 

parameter in the case of 5 - 
an indirect parameter . ( 3  

assignment 

Data block for transmit.or ~i&.  

receive data 1." . I .  ?*.^" . . - - 

Function blocks 

called: FB127 UP ACTIV 

Nesting depth : One 
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3 E x a m p l e  o f  A p p l i c a t i o n  

PC memory Bubble memory 

1 DBlO 1 
1 DB255 1 

Data direction: MS <--- 
HS ---> 

Task: 

1000 words are to be transferred from DB30 in the programmable 

controller memory to DB 10 of sector "ANTON1" on the bubble 

memory. 
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Configurat ion f o r  t h i s  example 

Programable  c o n t r o l l e r  AG 135 U with S processor  

Jumpers on the  bubble: 

X4: No jumper i n s e r t e d ,  i . e .  Identno = 0 

X5: Jumper 1-2 i n s e r t e d ,  i . e .  EPROM 27128 

X6: Jumper i n s e r t e d  

S l o t  f o r  the  bubble memory 

Like f o r  CP EP 2 . . 9  

I n  the  case  o f  NAPIII, NAM2, NAM3 i n  t h e  FB199, t h e  s e c t o r  name 

is ind ica t ed  i n  t h e  bubble,  e.g. ANTONl 

Important: a max. o f  6 c h a r a c t e r s  

The t r a n s f e r  d i r e c t i o n , . i s  i nd ica t ed  i n  t h e  BETR = ope ra t ing  

mode 

HS = PC t o  bubble 

MS = bubble t o  PC 

0000 

0001 : SPA FBI26 

0002 NAME: ACTIVE 

0003 SSDB: - ; DB35 

0004 

0005 

0006 : SPA FBI99 

0007 NAME: BUB-135 S 

0008 ANST: H 1.7 

0009 SSDB: :KY0,35 

OOOA ANZW: KYO, 8 

OOOB BETR: KCHS 

OOOC NAM1: KCAN 

OOOD NAM2 : KCTO ANTONl 

OOOE XAM3: KCNl 

SSDB must be the  same a s  i n  the  

OB20 

I n i t i a t i o n  b i t  

I n t e r f a c e  DB 

Mr.4 = MW8 

Transfer  d i r e c t i o n  HS o r  HS 

) Sector  name he re  ANTON1 

1 

1 
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OOOF TYP : KCDB 

0010 QU-B: KF+30 

00 1 1 QUDW : KF+O 

0012 21-B: KG+10 

0013 ZIDW: KF+F 

0014 ZAHL: KF+lOOO 

0015 

0016 

001 7 : BE 

Source DB h e r e  DB30 

i n  t h e  PC DA HS 

S t a r t i n g  a t  DWOI 

D e s t i n a t i o n  DB h e r e  DBlO 

i n  t h e  bubble  

S t o r e  a t  DWO 

T r a n s f e r  l e n g t h  i n  DW 

Max l e n g t h  = 2015 

NETZWERK 1 NEUANLAUF 

0000 :A DB255 

000 1 :L KBO Reset o f  i n t e r n a l  d a t a  

0002 :T DWO Buff er 

0003 :T DW8 

0004 :T .DD9 

0005 :SPA FB125 

0006 NAME:SYNCHRON 

0007 SSDB: DB35 I n t e r f a c e  DB l i k e  

i n  FB 130 

0008 SSNR: KY0,O I n t e r f a c e  0 

0009 ANZW: KY0,254 ANZE = MW254 

OOOA PAFE : M 1  .0 

OOOB 

OOOC :SPA FB210 

OOOD NAME : START 

OOOE 

OOOF . . 

0010 

001 1 :BE 
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FB210  SPBM-B 

NETZWERK 1 START FB 

NAME: START 

0005 :UN M1.O IF PAFE 

0 0 0 6  : SPB =H001 

000 7 : STP THEN STOP 

0008 M001:SPA FB126 

0009 NAME :ACTIVE 

OOOA SSDB: DB35 

OOOB :U M254.6  Flag word, b i t  1 4  

OOOC : SPB MOO1 

0 0 0 D  

OOOE 

OOOF 

0 0 1 0  :BE The transfer takes place when the 

START b i t  i s  s e t .  

OPERANDS : CONTROL PROCESS IMAGE : 

1 --(*l 

I 1 
MBl ~ = 1 0 0 0 0 0 0 0  

NW254 ~ ~ ' ~ = 0 0 0 0 0 0 0 0  000'QDOOO Flag word i n  S y n c h r o n  

MW8 KM=OOOOOOOO OOOOOlOO Flag from F B I 9 9  

I-(*) 

(*) ended without error 
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DBs DB30 

in PC DWO 

DWI 

DB40 

DWO 

DW1 

DB50 

DWO 

DW1 - 

The flag word informs the user of how the FB-BUB i s  

processed. 

I error I------------ FB-BUB ended i n  

, I 

error 

I 1 
1 

ERROR No 

I--------------------- Free 
------- 

1 I l---~ree 

I 1 ----m FB-BUB active --------- FB-BUB ended without 

I---------------------------------- Error number 

I--------------------------------------- Free 
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Error numbers : 

0 = no e r r o r  

1 = parameter e r r o r  

2 = block not e x i s t i n g  i n  PC resp. too shor t  

3 = number > 2015 o r  = 0 resp.  

PC DB longer than 2020 DW ( i n c l .  header) 

4 = number <> PC DB length (only with opera t ion  

mode.HS, i f  DB not e x i s t i n g  on bubble) 

5 = DB tbo s h o r t  

6 = e r r o r  on hardware 

7 = Bubble memoty not formatted 

8 = Bubble memory f u l l  

9 = opera t ing  mode MS -- HS: 

DB not e x i s t i n g  resp. d a t a  s e t  name not e x i s t i n g  

on bubble 

l0 f r e e  

11 erroneus request 

12 handshake e r r o r  

(here MW2541 I 
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When the handling functions are terminated, the bit positions 13 

and 12 give the following information: 

Bit 13 12 

Handling function was performed correctly 0 0 

Handling function ended in error or was 

interrupted 0 1 

Handling function could not be performed 1 0 

Condition code word: (bit 12 to bit 15 )  

Bits 0 to 11 are irrelevant 

Bit 15 14 

. Do not enter handling function in the 

queue 0 0 

Enter handling function in the queue 0 1 

Handling function started 1 l 

End if handling function 0 0 
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c- l G e n e r a l  C o n s i d e r a t i o n s  

1.1 Application 

The 513-M bubble memory in the SIMATIC S5-135U Programable Con- 

troller (PC) provides the facility for storing data. 

The BUB-135R function block to-be parameterized by the user 

controls the data transfer (receipt/transmission of data) bet- 

ween the programmable controller and the bubble memory. 

The FB-BUB-135R can corrsnunicate with a maximum of eight bubble 

memories . 

The user can store data blocks (DB) on the bubble memory under 

a six-digit name (ASCII characters are permitted). 

The time required to transfer lk bytes of data (512 data words) 

is approx. 3.5 to 23 seconds (for a constant cycle time of 100 ms) 

according to the block size or the operating mode used (see 

table, next page). 
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1 BETR = MS 1 EETR = HS I 

( BLGR I ZAHL = 512 1 ZAm= 512 1 
1 I 1 approx. 23 S l Data block does not 1 

! 1 1 I exist on bubble l 

1 1 (16 bytes) 1 approx. 10.5 S 1 approx.12 s 1 Extend data block on1 

I I J I memory I 
I I I approx. 9.5s / Data block exists on1 

J I 1 I bubble I 

1 I 1 approx.16.5~ l Data block does not I 
I 1 I / exist on bubble 1 
1 6 (512 bytes) l approx. 4.5 s 1 approx. 6 sl Extend data block on1 

1 I 1 1 bubble memory 1 
1 I 1 approx. 3.5s 1 Data block exists f 

1 1 1 I on bubble L 

The FB BUB-135R uses the following standard data handling blocks 

for the R processor (order number: 6ESS842-0CB10): 

FB 120 SEND Send request 

FE 122 FETCR Fetch request 

FE 127 REC-A Receive request 

Moreover, it is necessary to use the FB 125 SYMCNRON which must 

be called during cold restart or restart. 

1.2 Program Structure 

The FB BUB 135R can only be executed after the user has assigned 

parameters (interface and block size) to the SYNCHRON block 

during startup (-first start OB20, restart OB21, 0B22) of the pro- 

grammable controller (PC) and after this block is processed 

without errors. 
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The SYNCHRON handling data block must be called with the appro- 

priate parameters for each interface existing in the PC (bubble 

memory module). 

The synchronization must be successful so that the next SEND, 

FETCH, REC-A and RESET data handling blocks can corumunicate 

properly with an interface. 

The FB-BUB block is called in the cyclic program section (e.g. 

OB1) and the interface number must match the number assigned in 

the SYNCHRON block. 

The FB-BUB-135R can be assigned parameters either directly or 

indirectly . 
Direct parameter assignment is performed by entering directly 

in the BUB-135R function block. 

In the direct parameter assignment, a pointer to a parameter 

field is transferred with the block parameters (see description 

of the block parameters). 

With the indirect parameter assignment, the user can initialize 

the FB BW-135R once. 

The paraheeers are then changed accordingly in a data block (con- 

taining an image of the parameters). 

The FB-BUB-135R is initialized via an initiation bit if this bit 

is set by the user. To ensure a proper servicing of the request, 

the initiation bit must not be reset by the user (during request 

servicing3 G L -. - 
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Several cycles a r e  required by the  FE-BUB-135R so tha t  data trans- 

f e r  can be accomplished completely. 

During t h i s  i n t e r v a l ,  the parameters of  the FB-BUB-135R block 

must not be changed; i .e .  a new request  can only be i n i t i a t e d  

a f t e r  the  previous request f o r  the  re levant  i n t e r f a c e  (bubble 

memory module) has ended successful ly  o r  has been in ter rupted 

by an e r r o r .  

When the request  has been serviced,  t h i s  i n i t i a t i o n  b i t  is  r e s e t  

automatical ly by the  PB-BUB-135R. 

The DB255 da ta  block is  reserved' fo r  the FB BUB-135 R fo r  com- 

munication purposes and is used a s  sec to r  name and data  buf fe r .  

According t o  the number of i n t e r f a c e s  (bubble memories connected) 

and t o  the  i n t e r f a c e  number assigned, t h e  D8255 block conta ins  an 

working area  fo r  each i n t e r f a c e  a s  w e l l  a s  a data  buffer .  

Its minimum length is 66 data  words (DV0 t o  DW65) f o r  one i n t e r -  

face. 

Its maximum length is 283 d a t a  words (DWO t o  ~W282) f o r  e i g h t  

in te r faces ) .  



+----------------------+ 

) Working area 1 
I l 
+----------------------+ 

1 Data buffer 
I Interface 0 

1 
I 

( Databuffer 
1 Interface 1 

I 
1 

1 Data buffer 
( Interface 2 

1 Data buffer 

I 
+---------------------+ 

1 Interface 3 
1 
1 

- P P P P - - 

I Data buffer 
I Interface 4 

1 
I 

1 Databuffer 
1 Interface5 

I 
1 

+----------------------+ 

1 Data buffer 1 
( Interface 6 I 

- - P - P P P P P 

i Data buffer 
Interface 7 I 

SIMATIC S5 



I ! 
1 BUB- 13 5R I 
l 1 
1 1 

(1)---I MST I 
I 1 

2 -  1 SSNR I 
1 I 
1 .  ANZW 1-43] 

I I 
4 .BETR I 

1 1 
5 -  1 NAMl 1 

I 1 
6 NAM2 1 

I l 
7 1 NAM3 1 

1 I 
8 -  TYP I 

I 1 
9 -  QU-B I 

l 1 
1 0  QUDW I 

1 1 
(11)---l ZI-B 1 

1 1 
l - - 1  ZIDW 1 

1 1 
1 3 -  ZAHL 1 

1 1 
I PAFE 1--414) 

1 1 
1 1 
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Funct ional  Descript ion 

The FB-BUB-135R block i s  r e spons ib l e  f o r  t r a n s f e r  of DBs between 

the  PC 135 U/R processor  and t h e  513M bubble memory. The 

FB BUB-135R can connnunicate with a maximum of 8 bubble memories. 

Loading blocks from the  bubble memory i n t o  the  programmable con- 

t r o l l e r  (PC) is only p o s s i b l e  i f  the  d a t a  block t o  be loaded 

( d e s t i n a t i o n  d a t a  block)  is  a l r eady  s tored  i n  t he  memory of t h e  

PC. 

Writing d a t a  blocks from t h e  PC t o  t h e  bubble memory i s  a l s o  

poss ib l e  i f  t he  d a t a  block t o  be w r i t t e n  ( d e s t i n a t i o n  block)  i s  

not  s to red  on the  bubble memory ye t :  

Tt is then crea ted  i n  t he  bubble memory according t o  t he  appro- 

p r i a t e  length  (p re requ i s i t e :  t he  o f f s e t  address  i s  ze ro ) .  

Data blocks,  i n  whole o r  i n  p a r t ,  can be t r ans fe r r ed :  

The following r u l e s  must be observed: 

- The source d a t a  block number and d e s t i n a t i o n  d a t a  block 

number can be d i f f e r e n t . :  -- P- - - 

- The length of  t he  d e s t i n a t i o n ~ d a t a  block i s  obtained from 

the  maximum length  of  t h e  ex is tkg  d e s t i n a t i o n  block ( i f  

it does not e x i s t :  l ength  =ri&$;and t he  length of t he  block 

t o  be t r ans fe r r ed  p lus  an- of fset.7 address  which cad? be spe- 

c i f i e d  ( o f f s e t  r e l a t i v e  -to ~he -beg inn ing  o f : t he  d e s t i n a t i o n  

- - da ta  block); - a - I . . -. - <- 

Appropriate co r r ec t ions  a r e  made i n  t he  block header.  

These conventions apply t o  a t r a n s f e r  of a d a t a  from t h e  PC 

memory t o  the  bubble memory. 
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During t r a n s f e r ,  no f r e e  space should be l e f t  undefined. 

For i n s t ance ,  a p a r t i a l  t r a n s f e r  t o  a non-ex i s t i ng  block 

is  not permit ted i f  t he  o f f s e t  address  is  g r e a t e r  than zero  

( t h i s  would l ead  t o  an undefined 'header  gap"). 

In  the  same way, it is not  permit ted t o  t r a n s f e r  a p a r t  block 

with an o f f s e t  address  t h a t  is  g r e a t e r  than  t h e  length  of 

the  d e s t i n a t i o n  block ( t h i s  would lead t o  an undefined " in t e r -  

mediate gap"). 

- The maximum length  of  a d a t a  block from/to which d a t a  can 

be t r a n s f e r r e d  is 2 0 4 8  d a t a  words (DWO t o  DW4095). 

- The maximum number o f  d a t a  words which can be t r a n s f e r r e d  

is  2048  d a t a  words. 

2 . 2  Parameters 

ANST 

SSHR 

QU-B 

QuDw 

ZIDW 

ZAHL 

PAFE 

= I n i t i a t i o n  b i t  

I n t e r f a c e  data block 

Flag word 

Operat ing mode 

= l  
= ) 3 Name of  daea7.&t (+a l so  s e c t o r )  - % - 

= ) ' ons Zlh& 'bu.bbli-8. niemdry r .. 

= Block type  P % 

a Soitrce d a t a  b l o c k . n m b e r  

= Source d a t a  word;3;~tmber' 

= Dest i n a t  %on 'da~'rrWocir- number - -- -- 

a Destinati-an dataiword number - - 
Number o E 3 - w o ~ s ~ & ~ ~ - ~ r a n s f e r ~ m d -  - r ?r: - J 

Parameter e r r o r  -byte- - 
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2.2.1 Direct and Indirect Parameter Assignment 

The FB BUB-135R includes a direct and indirect assignment of 

the block parameters. 

Only the initiation bit (ANST) and the parameter error byte 

(PAFE) have to be entered directly. 

In case of the direct paramter assignment, the FB BUB-135 R 

processes directly the parameters specified in the block call. 

In case of the indirect parameter assignment, a pointer to a 

parameter field is transferred to the FB BUB-135 R with the 

block parameters. 

The "actual" parameters are arranged without any gap in the 

same order as for the direct parameter assignment. 

2.2.2 Parameter Assignment of SSNR, ANZW, BETR, NAM1, N W 2  and NAM3 

The high byte (left byte) of the SSDB parameter is used as 

switching criterion for directlindirect parameter assignment. 

High byte of SSDB = 0:  direct parameter assi-gnaaent: 

SSDB, ANZW, BETR &nd.NAEl, NAM2, NAM3 

are parameter5zed?eiiric9.Ey-Q :. . . 

High byte of SSNR 0 0 :  indirectlparameter assignment: 
. . SSNR, ANZW, BETR,-NA,ME,PNAPI2, NAM3 are F - 

stored in thes:data:b%odlP 'i~h2ef.l 'ha$' been 2 - 5" 

q .. 3 opened before -calling. the :EB-1BISB-13SR, - . .. 

starting at.. the ,data*kbttd.i.indioatied+<(i!~ 3 T 2 

the low byte of SSDB. - - 

The ANZW, BETR, NAM1, NAM2 and NAM3 block parameters-are irrelevant 

in the indirect parameter assignment. 
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2.2.3 Parameter Assignment of TYP, OU-B, QUDW, 21-8, ZIDW and ZAHL 

In direct parameter assignment, the FB BUB-135R processes directly 

the source and destination parameters specified in the block call; 

in indirect parameter assignment, the block parameters constitute 

a pointer to a parameter field in a data block which contains the 

"actual" source and destination parameters. 

Parameter sequence and data format are similar to those used in 

direct parameter assignment (data format KC). 

Indirect parameter assignment of the source and destination pa- 

rameters is achieved with parameter TIP = XX. 

The QU-B parameter gives the data bloek number and QUDW the word 

number at which the TYP "XXt' and ZAHL parameters are assumed 

by the FB BUB-135 R. 

The block parameters 21-B, ZIDW and ZAHL are irrelevant for the 

indirect parameter assignment. 

2.2.4 Parameter Description 

* ANST: Initiation bit 

The initiation bit (ANST) is set by the user if data is to be 

transferred from the PC to the bubb.le. meniary . + , 

This bit must be set by the user% -?FY eaaCta 

It is reset by the FB BUB-135R block ,afIz&az-,:t)le request has h -  

been serviced, . , , 
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Kind of parameter/~ype :Input/bit 

Possible area 

Admissible area :A 0.0 ... A 127.7 (if available) 
M 0.0 ... M 255.7 

. * SSNR : Interface number 

This number is the number of the interface used to address the 

bubble memory module. 

The interface number must match the interface number which has 

been parameterized for this interface in the SYNCHRON data hand- 

ling block. 

Kind of parameter/~ype: Datum / KY 

Possible area: 0.0 ... 255.255 

Admissible area: 0.0 ... 0.7 

High byte = 0: direct parameter assignment: Î A C 

low byte = SSNR 

High byte <> 0: indirect parameter as~ignrnent~iehpig-- - 
low byte = pointer to pa~ameber,2f&etd; 
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* M Z W :  Address of f lag  word 

Address of the f l ag  word containing the  f l a g s  indicat ing the  

request  servic ing carr ied  out  by the  FB-BUB-135R. 

It contains the s t a t u s  and e r r o r  messages which a re  generated 

by the  bubble memory firmware and by the  FB-BUB-13SR. These 

messages a re  ava i l ab le  t o  the  user  once the request has been 

terminated o r  in ter rupted.  

The user  can place the f l a g  word (16-bits long) e i t h e r  i n t o  

t h e  f l a g  area  o r  i n t o  the d a t a  block. 

The high byte ( l e f t  byte)  of  the ANZW parameter is the switching 

c r i t e r i o n :  

High byte 0 : Flag word is located i n  the f l ag  area ,  and 

the low byte ( r i g h t  byte)  indica tes  the  f l a g  

word address of the f l a g  word 

High byte <> 0 : Flag word is located i n  the data  block and 

the high byte conta ins  the number of t h i s  

da ta  block; the low byte contains-.the da ta  

word address of the  f l a g  word *-;G 
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Kind of parameter/Type: Datum /KY 

Possible area: 0.0 ... 255.255 

Admissible area: 0.0 ... 0.254 ( f l a g  a rea )  

3.0 ... 254,255 (da ta  block) 

St ructure  of the  f l a g  word: 

15 14 13 12 11 1.0 9 8 7 6 5 4 3 2 1 0 B i t  No. 

+--1--1--1--1--1--1--~--1--~--~--~--~--~--1--~--+ 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .  
+--1--1--1-1--1--1--~--1--~--~--~--~--~--~--~--+ 

1 1 1 1  
I I 1 I--free 

I 1 I----- FB BUB-135R 

1 I a c t i v e  
I I-------- FB BUB-135R 

I ended without e r r o r  
I---------- FB BUB-135R 

Ended i n  e r r o r  

I I I------------------ f r e e  * 
I I----------------------------- Error number 
I----------------------------------------- f r e e  * , ..-, 

Note: * These b i t s  a r e  c leared  by the FB BUB-135R when the  

f l a g  word is wri t ten .  

The FB-BUB-135R i ssues  the message "Request ended i n  er ror"  

i n  b i t  3 of the f l a g  word, the  t e t r ad  from b i t  8 t o  11, conta ins  *-- '  - - - - . * 

an e r r o r  number which gives information on the  cause of the  i n t e r -  

rupt. 
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Error  numbers i n  t h e  f l a g  word: 

(1  t o  5: e r r o r s  de t ec t ed  by the programmable c o n t r o l l e r )  

( 6  t o  CB: e r r o r s  de t ec t ed  by t h e  bubble memory) 

0 = No e r r o r  

1 Parameter e r r o r  

3 Operating mode US ---> MS: Data block does not  e x i s t  on 

bubble; danger of "header gap" 

4 = Operat ing mode MS --g> HS: Data block on bubble too s h o r t  

Operat ing mode RS ---> MS: Data block on bubble too sho r t :  

Danger of " in te rmedia te  gap" 

5 ZAHL "wild ca rd  length": Source d a t a  block (QV-B) too long: 

d a t a  block wi thout  block header 

g r e a t e r  than 2048 d a t a  words 

6 Hardware e r r o r  

7 = Bubble memory not  formatted 

8 Bubble memory f u l l  

9 Operat ing mode MS ---> HS: d a t a  block o r  name of  d a t a  set  I - 

does not e x i s t  on bubble 

AH No. not  used 

BH = Erroneous r eques t  

CR Handshake e r r o r  



* BETR : Operating mode 

There a r e  two opera t ing  modes f o r  the  FB BUB-135R: 

HS --> MS: Transfer  form the  main memory of the  PC (HS) t o  t h e  

bubble memory (MS) 

MS --> HS: Transfer  form the  bubble memory !MS) t o  the  main 

memory of t h e  PC (HS) 

Kind of  parameter/Type: Data / KC 

Poss ib l e  area:  A l l  ASCII cha rac t e r s  

Admissible area:  HS (HS --> MS) 

MS (MS --> HS) 

*NAMl, NAM2, NAM3: Name of d a t a  s e t ,  s e c t o r  name 

The da t a  blocks a r e  s to red  on the  bubble under a da t a  s e t  name 

( a l s o  s e c t o r  name) comprising NAM1, NAM2 and NAM3. 

Hence, d a t a  blocks can be s to red  under a s  many d a t a  block names 

a s  des i r ed .  

The d a t a  s e t  name c o n s i s t s  of 6-d ig i t  ASCII cha rac t e r s  

* NAMl : Name p a r t  1 

Characters  1-2 of the  s ix -d ig i t  name ( s e c t o r  name) of  the  bubble . 

d a t a  s e t  into/from which t h e  block i s  t o  be t r a n s f e r r e d .  
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Kind of parameter/Type: Data / KC 

Possible area: A 1  l ASCII charac te r s  

Admssible area: A l l  ASCII charac te r s  

* NAM2 : Name p a r t  2 

Characters 3 and 4 of  the  s ix-dig i t  name ( s e c t o r  name) of 'the 

bubble da ta  s e t  into/from which the  block is t o  be t r ans fe r red .  

Kind of parawter/Type: Data / KC 

Possible area: A l l  ASCII charac te r s  

Admissible area: A l l  ASCII charac te r s  

* NAM3 : Name p a r t  3 

Characters 5 and 6 of  the s ix-dig i t  name of the  ( s e c t o r  name) 

bubble da ta  set in to l f rom which the  block is t o  be t ransfer red .  

Kind of parameter/Type: Data / KC 

Possible area: A l l  ASCII charac te r s  

Admissible area: A l l  ASCII characters  

* TYP : Block type 

This parameter is the switching c r i t e r i o n  used f o r  switching het- 

ween d i r e c t  and i n d i r e c t  parameter assignment of TYP, QU-B, QUDW, 

21-3, ZIDW and ANZ: 
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If TYP contains the value KC = llXX", the parameters are assigned 

indirectly . 

Kind of parameter/Type: Data / KC 

Possible area: All ASCII characters 

Admissible area: KC = "DB" : direct parameter assignment 

KC = "XX" : indirect parameter assignment 

* QU-B : Number of source data block 

In direct parameter assignment, this parameter contains the number 

of the source data block from which the data is transferred; in 

indirect parameter assignment, it contains the number of the data 

block which contains the parameter list (TYP = XX). 

Kind of parameter/Type: Data / KF 

Possible area: - 32768 ... + 32767 

Admissible area. + 2 ... + 254 (BETR = HS ---> MS) 

+ 1 . . . + 254 (BETR MS ---> HS) 

+ 3 ... + 254 (indirect parameterizing) 

* QUDW : Number of the source data word 

First word in the source data block which is transferred (for 

direct parameter assignment); or data word address at which the 

parameter list is stored (for indirect parameter assignment). 

Kind of parameter/Type: Data / KF 

Possible area: - 32768 ... + 32767 

Admissible area: + 0 ... + 2048 (direct parameterizing) 

+ 0 ... + 250  (indirect parameterizing) 
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* 21-8 : Number of the destination block 

This parameter contains the number of the source data block to 

which the data is transferred (for direct parameter assignment); 

it is irrelevant in the case of the indirect parameter assignment 

(m = m). 

Kind of parameter/Type: Data / KF 

Possible area: 

Admissible area: + 1 ... + 254 (BETR HS ---> MS) 

+ 2 . . . + 254 (BETR = MS ---> HS) 

* ZIDW : Number of the destination word 

First word in the destination block to which data is transfclrred 

(for direct parameter assignment); this parameter is irrelevant 

in the case of the indirect parameter assignment (TYP = m). 

Kind of parameter/Type: Data / KF 

Possible area: 

Admissible area: 4 0 ... + 2048 

* ZAHL : Number of data words to be transferred 

This parameter contains the number of words to be transferred 

(for direct parameter assignment). 
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( ZAHL ) 

If wild card length is used (ZAHL -11, the actual data block 

length of the source block is transferred from the data block 

header; the QUDW parameter is irrelevant, i.e. it is set to zero 

by the FB-BUB-135R: The transfer begins in the source data 

address at DW 0. 

This parameter is irrelevant in the indirect parameter assignment. 

Kind of parameter/Type: Data / KF 

Possible area: - 32768 ... + 32767 

Admissible area: + 1 ... + 2048 

- 1 (wild card length) 

* PAFE : Parameter error byte 

The byte indicated here (flag byte, output byte, input byte) is 

set when the FB BUB-135R block detects a parameter error. 

Kind of parameter/Type: Output /BY 

Possible area: EB 0 ... EB 127 
AB 0 ... AB 127 
MB 0 . . . MB 255 

Admissible area: EB 0 ... EB 127 (if available) 
AB 0 ... AB 127 (if available) 
MB 0 ... MB 255 

SIMATIC S5 



S t r u c t u r e  of  the  PAFE byte: 

I------------! I--------- 1 1  
l 1 I 
I 1 +--- Error  = l /  

I 1 No e r r o r  : 0 

1 +-m----- Is always c l ea red  when 

1 w r i t i n g  the  PAFE by te  

l 
+---------m--------------- Error  number 

The fol lowing e r r o r  numbers may occur  i n  t h e  PAFE byte:  

(PAFE e r r o r  numbers) 

0 = No e r r o r  

1 Data block f o r  i n d i r e c t  parameter assignment does not  

e x i s t  o r  is too sho r t  

2 P I n t e r f a c e  number - (SSNR) > 7 o r  i n t e r f a c e  SSNR does not  

e x i s t  

3 Data b loek , , for ; the  rW2W parameter does not e x i s t  

4 = Wrong ope ra t ing  mode (BETR): 

BETR : "HS" ; BETR = "MS" 

5 = Wrong block type (TIP): ,, , ,*,,l*. ,, , "m" 
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6 = Illegal block number ( QU-B, ZI-B): 

BETR HS ---> MS : QU-B < 2; QU-B > 254; 
ZI-B < 1; ZI-B > 254 

BETR f MS ---> HS : QU-B < 1; QU-B > 254; 
ZI-B < 2, ZI-B > 254 

7 = Data block does not exist in the programmable controller 

or is too short: 

BETR = HS ---> MS : QU-B ; QUDW > DB length; 
QUDW + ANZ > DB length; 

BETR MS ---> HS : ZI-B ; ZIDW > DB length; 
ZIDW + AN2 > DB length; 

8 = Illega-l data word number (QUDW; ZIDW): 

QUDW/ZIDW < 0 ; QUDW/ZIDW > 2048 

9 Number (ZAHL) illegal: 

ZAHL <a 0; ZAHL a -1; ZAHL > 2048 

(PAFE error numbers) 

AH Data handling block DB 255 does not exist or is too short 

I 

BH ZAHLI= "wild, card  length"^ : Source data block &(QU-B) is too 

long: length-of d a a  bls&~5t.haut header is greater than 

2048 data words . . 

2.3 Sample Pdo~rdm! &E-tJiw FB BUET~ 3% ' q : - i 

By settid& ehe: LaitiarJon 'flk&-HLOO;O,:-the user issues a request 

to the FB BUB-135R. 

100 data words of the DB 35- data block are to be transferred, 

starting at DW 15, from the main memory of the PC to the bubble 

memory in DB 40 starting at DW 30. 
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The interface number 2 has been parameterized for the bubble 

memory. 

The flag word is stored in flag word XW 180. 

Parameter errors are stored in the flag byte HB 50. 

2.3.1 Direct Parameter Assignment 

: U M 90.0 Flag for initiation activation 
: UN M 100.0 1 Initiation flag 
: R M 90.0 ( Reset activation flag 

1 

NM4E 
ANST 
SSNR 
ANzw 
BETR 
NAMl 
NAMP 
N&Y3 
TYZ, 
QU-3 
QUDW 
ZI-B 
ZIDW 
ZAHL 
PAFE 
m 

The initiation bit fM100;O) is retier by FB BUB-135R once 

: S M 100.0 1 Set initiation flag 

the request is completed. 

: U M 100.0 
: SPB m199 
: BUB-135R 
: M 100.0 

KY0,2 

Initiation?' 
Call of FB-BUB-13% 

Initiation bit : M1OO.O 
Interface number : 2 

: . KY0,180 I Condition code word address: MW 180 
KCHS 1 Operating mode: HS --> MS 

I ;> Sector name : D A m l  K m  
K m 1  : 

r ' KCDBS Bfock type : DB 
;: -5 KG+35-;, "Source data block number : 35 
: KF+lS Source data word number : DW 15 

. 1) : i KF+40 1 Destination data block number: 40 . KF+30 1 Destination data word number : DW 30 
: i SF+lQO - - Number: 100 data words 
: f MB50:- - I I A P m  byte : FIB 50 

, . 

BE ? k: + 



2.3.2 Indirect Parameter Assignment 

The SSNR, ANZW, BETR, NAM1, NAMZ, NAM3 parameters are stored 

in DB 101, starting at DW 10. 

The TIP, QU-B, QUDW, ZI-B, ZIDW and ANZ parameters are stored 

in DB 110, starting at DW 1. 

NAME 
ANST 
SSNR 

ANZW 
BETR 
NAMl 
NAM2 
NAM3 
TYP 
QU-B 
QuDW 
ZI-B 
ZIDW 
ZAHL 
m 
m 
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: U 90.0 1 Flag for initiation , 

1 Activation 
: UN M 100.0 ( Initiation flag 
: R M 90.0 1 Reset activation flag 
: S M 100.0 Set initiation flag 
: A DBlOI I Call of parameter DB <------- I 
: U M 100.0 1 Initiation ? 
: SPB FBI99 1 Call of FB BUB-135R I 
: BUB 135R 
: M100.0 / Initiationbit: M1OO.O 

l 
I 

: KY255,lO 

KY0,O 

Parameters are in DB 101----- 1 
starting at DW 10 (left para- 
meter byte <> 0---> indirect 
parameter assignment) 
1 

KCHS 
: KC99 

1 )  
l>>> Irrelevant 

KC 
: RCMl 

KCXXi 1 ;  Indirect parameter assignment 
,!! .9 KFvriO Parameter DB?L~,DB: 110 - .  KF+1: ' Parameter list.% begins with DW 1 1 

" S  , KFW* ' I .: ) " 

: KFM >>> Irrelevant 
: . MB50. 1- PAFE byte : Z4B- 50 



The i n i t i a t i o n  b i t  (H100.0) i s  r e s e t  by the  FB BUB-135R 

once the  r eques t  is  serv iced .  

Parameter l ist SSNR, ANZW, BETR, HAYl, NAM2, NAM3 

D W 1 0 :  KYm0.2 I n t e r f a c e  number : SSNR = 2 

11 : KY= 0,180 Condit ion code word address  Wd 180 

12 : KC= HS Operat ing mode = HS ---> MS 

1 3 :  KCPDA 1 
1 4 :  K C = T U  )> Sec to r  name: DATUM1 

1 5 :  K C = M 1  1 

Parameter l i s t  TIP, QU-B, QUDW, 21-8, ZIDW, ANZ 

DW 1 : KC= DB Block type = DB 

2 :  KF=+35 Source d a t a  block: DB 35 

3 : KF= +l5 Source d a t a  word : DW 15 

4 :  K F = + 4 0  Des t ina t ion  d a t a  block: DB 40 

5 : KF=.+30 Des t ina t ion  d a t a  word: DW 30 

6 :  KB=;+lOO Number = 100 d a t a  words 

2.3.3 F i r s t  S t a r t , a n d " e s t a r t  

During f i r s t  a f ae t  -and r e s t a r t ,  the-SYNCHRON funct ion  block 

must be c a l l e d ~ f o r - e a c h  i n t e r f a c e  a v a i l a b l e  (bubble memory). 

E r ro r  messages of the  SYNCHRON func t ion  block must be evaluated 

by the u s e r  s i n c e  a co r r ec t  synchroniza t ion  of t he  i n t e r f a c e  is  

requi red  by the  FB BUB-135R. 
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Moreover, the  i n t e r n a l  s t a t u s  word of t h e  FB BUB-1358 must 

be de l e t ed  f o r  each i n t e r f a c e .  

:SPA FB 125 C a l l  o f  the  handl ing block 

NAME : SYNCHRON SYNCHRON 

SSNR : KYO, 2 I n t e r  face  number : 2 - 
BLGR :KY0,4 Block s i z e  : e.g.: 4 (128 by te s )  

PAFE :ME255 Parameter e r r o r  byte: 

:A DB255 Data b u f f e r  f o r  t he  FB BUB-135R 

:L KBO 

:T DW31 Clear  i n t e r n a l  s t a t u s  word 

Dele te  s t a t u s  word i n t e r f a c e  0 

Dele te  s t a t u s  word i n t e r f a c e  1 ' 

' Dele te  s t a t u s  word i n t e r f a c e  -2 

Dele te  s t a t u s  word i n t e r f a c e  3 

Dele te  s t a r u s  word i n t e r f a c e  4 .  

Dele te  s t a t u s  word i n t e r f a c e  5 

' Dele te  sta"t!u.s word i n t e r f a c e  -6 r- - - 
' Dele te  stat2tl'~ word i n t e r f a c e  -7 .. r 
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3 SYNCHRON F u n c t i o n  B l o c k  

1 I 
I SYNCHRON I 
I I 
1 1 
l 1 

(l)--\  SSNR I 
1 I 

(2)-- 1 BLGR 1 
l I 
I I 
1 PAFE 1 ---(3) 

1 l 
1. 1 
+-----------------------+ 

3.1 Functional Descript ion 

The SYNCHRON function block (FB 125) i s  responsible f o r  synchro- 

nizing the c e n t r a l  module and the i n t e r f a c e  (bubble memory). 

The in te r face  between t h e - c e a t r a l  module and t h e ~ i n t e r f a c e  i s  

deleted o r  prese t , -  ; 3 : ; ; - 2 :  p: 

The in te r face  must be synchronized i n  OB 20 ( f i r s t  s t a r t ) ,  i n  

OB21 (manual r e s t a r t )  a s  we21 , a s  in70B 22 ( r e s e a r t  following 

power f a i l u r e  ) . if: , i  i - - <  

This handling blo~k~aan~~onS~~.;~a.~ca~Ledl~at,~stas&up~ t i m e + &  i ,e.  

d u r i ~ g  f i r s t  s t a r t  or restare';  
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3.2 Parameters 

S S M  = I n t e r f a c e  number 

BLGR = Block s i z e  

PAFE = Parameter e r ro r .  byte  

3.3 Parameter Descr ip t ion  

* SSNR : I n t e r f a c e  number 

Number of the  i n t e r f a c e  f o r  access ing  t h e  bubble memory. 

Kind of parameter/Type: Data / KY 

Poss ib l e  a rea :  0.0 ... 255,255 

Admissible area: 0.0 .. . 0.7 

High byte  = 0 : Direc t  parameter assignment 

Low byte = SSNR 

High by te  <> : I n d i r e c t  parameter assignment; 

Low byte = p o i n t e r  t o  parameter--3ield; 

The parameters SSNR and BLGR =S l oca t ed  i n  t h e  7 

c ,  - 
d a t a  block opened prlol;r? t6- themzadd cif- FB- SZIB- : 7 

CHRON, i n  t he  same way (sequence, format) a s  

f o r  the d i r e c t  parameter assigplment. 

* BLGR : Block s i z e  , 

On sys  tern s  t a r t u p ,  t he  block s ire is- d e m ' r m 1 " ~ e ~ h . s ~ ~ ~ S Y ~ R O W  .- Yfdt " 

The s i z e  can be a f f ec t ed  by t h e  BLGR parameter.- 

To determine the  block s i z e ,  t h e  SYNCHRON block t r a n s f e r s  a  "de- 

s i r ed"  block s i z e  t o  the  i n t e r f a c e ,  according t o  the  BLGR parameter.  

SIMATIC S5 3-2 



This s i z e  is then checked and changed i f  necessary.  

The " r e su l t i ng"  block s i z e  c o n s t i t u t e s  the upper l i m i t  f o r  t he  

SEND and RECEIVE blocks;  i t  l i m i t s  . the  maximum ( n e t )  number of  

d a t a  byte; t o  be r ece ived / sen t  f o r  each block c a l l .  

I f  the  a r ea  t o  be t r a n s f e r r e d  is  longer  than t h i s  block,  subsequent 

blocks a r e  then t r a n s f e r r e d .  

To ob ta in  a f a s t  throughput', s e l e c t  a g r e a t e r  block s i z e  ( l oad  of 

programmable c o n t r o l l e r  c y c l e  1. 

To reduce the run t i m e  o f  t h e  func t ion  blocks,  set a s m a l l  b lock 

s i z e  (slow d a t a  throughput) .  

Kind of parameter/Type: Data / KY 

Poss ib l e  area: - 0,O ... 0,255 

Permiss ib le  area:  0 , O  ... 0,255 

The block s i z e  is s e t  according t o  t he  t a b l e  shown on t h e  next  

page 

Table f o r  block s i z e  
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Parameter value I Meaning 
BLGR 1 

---------------__C_--------------------------- 

0 
1 
2 

Standard value (256-bytes1 , -  I I 

16 b y t e s  - . - 
32 by te s  .!'! . c : :32  1 d e s i r e d   block 

3 1 64 by te s  I % > s i z e  
4 1 128 by te s  . -  - I 
5 1 256 by te s  l . . :  ~ ~ ~ - z : a  *i :: I - , 
6 1 512 by te s  . . . . - 1 
7.. .254 1 Standard value ( 256 by te s )  1 
25 5 I Block s i z e  s e t  t o .512  by te s  I 



* PAFE : Parameter error byte 

The byte indicated here (flag byte, output byte, input byte) is 

set when the FB-BUB-135U block detects a parameter error. 

Kind of parameter/Type: Output / BY 

Possible area: 

Admissible area: EB 0 ... EB 127 (if available) 
AB 0 ... AB 127 (if available) 
MB 0 . . . MB 25 

Structure of the PAFE byte: 

I 1 No error = 6- -. 2- 

1 f 
1 I---------- Is always cleared when 

writing the PAFE .byte&:-  - 

+------------------------ Error number.. -. v- v *  
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The following e r r o r  numbers may occur i n  the PAFE byte: 

0 No e r ro r  

1 t o  4 Erroneous source/des t inat ion parameters 

1 Wrong area  

2 DB or DX non-existent 

3 Area too small 

4 Area does not e x i s t  

5 Erroneous f l a g  word 

6 Not reserved 

In te r face  does not e x i s t  

In te r face  not ready 

In te r face  over loaded 

In te r face  is  s e t  by another module 

Request number is  not permitted - 

I n t e r f a c e  does not r.eact i n  time... ;-:-:-arrz=- r..:-5~:: 

Other in te r face  e r r o r s ,  such a s  . J -  

- Erroneous (not admitted ) h a n d s h a k e - : a c k n o w ~ .  -=  - - 

- Block s i z e  of- i n t e r f a c e  does, not l.&: ~ t h ~ s p e ~ s s i b L a e  s S ' G  X- 

range 1...255 

Other e r ro r s  a t  the handling block, guch a s  ,<+t;n ; a 

- Call  of a data  block missing f o r  ind i rec t  parameter 

ass  i gnment 

- Software e r r o r  of c e n t r a l  module o r  of handling block 

(continue next page ) 
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FH FB call not admitted; such as 

- Double call in case of interruptibility 
- Invalid amendment of standard function blocks 

Note: For more details, refer to the operating manual "S5-135U 

programmable controller handling blocks for the R processor". 

Order No. C79000-B8500-C366-01. 
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4 M u l t i p r o c e s s i n g  

4.1 General Considerations 

The FB BUB-135R supports mult iprocessing;  i .e.  severa l  c e n t r a l  

modules can access a bubble memory by means of a c a l l  of the  

FB BUB-135R. 

h l t i p r o c e s s i n g  is not supported by the bubble memory; the l a t t e r  

is only capable of coordinating and processing one current  request  

a t  a t i m e .  Consequently, t h e  use r  must see t o  i t  tha t  an i n t e r -  

face (bubble memory) receives a request  from only = c e n t r a l  mo- 

dule. I .e.  as soon a s  a request  is  i n i t i a t e d  f o r  an i n t e r f a c e  

(bubble memory) (ANZW FB BUB-135R FB a c t i v e ) ,  ca re  must be taken 

t h a t  a request  ac t iva t ion  is not performed by one/several o t h e r  

c e n t r a l  modules fo r  t h i s  i n t e r f a c e  a s  long a s  the request is 

being serviced.  

4.2 Synchronizing an In te r face  

To synchronize an in ter face ,  r e f e r  t o  sec t ions  4.1 and 4.3. 

More information about multiprocessing: 
I 

For run-time purposes, an i n t e r f a c e  (bubble memory) should be .%?C 

synchronized by one cen t ra l  module only. 

The block s i z e  (parameter BLGR) must then be selected i n - o r d e r  :- - 

t o  come up t o  a l l  the c e n t r a l  modules which have exchanged d a t a ;  

with the in te r face  (bubble memory). 

If an in te r face  is synchronized severa l  t i m e s  i n  a row, .the -1as.t -I! 

value used fo r  BLGR is then val id .  

If an i n t e r f a c e  is synchronized, i. e. as long a s ,  on a c e n t r a l  

module, a SYNCHRON FB is running f o r  t h i s  in te r face ,  handling 

blocks which a r e  a l s o  accessing t h i s  i n t e r f a c e  must not be ca l l ed  

on other  c e n t r a l  modules. 
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4.3 Coordination in Xultiprocessing 

When bubble memories AS 523 are used in multiprocessing, the 

difference is made between: 

Accessing an interface (bubble memory) 

by one central module only 

Accessing an interface (bubble memory) 

by several modules 

In the first case, data exchange between the central module 

and the bubble memory is similar to single processor operation; 

i.e. it is not necessary to take further measures. 

In the second case (several central modules), the data exchange 

must be organized in such a way that, as soon as an interface 

(bubble memory) is active for a central module, it cannot be 

activated by other central modules (all of FB BUB-135R). 

i.e. FB BUB-135R must be inhibited for other central modules 

within this period of time. 

This coordination between the central modules is effected through 

the so-called semaphore instructions SES and SEF. 

4.4 SES/SEF Semaphore Instructions 

The SES nn (set semaphore) and SEF nn (release semaphore) are 

part of the system operations and control the data exchange 

between the central module and the Cps (bubble memories) in 

multiprocessing. 

By setting a semaphore SES nn ( nn = 0...31), a data area or an 

FB call can be inhibited for other central modules. 
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The "release semaphore" ins t ruc t ion  (sEF nn) causes the semaphore 

previously s e t  t o  be rese t  and, consequently, t o  be read and 

wri t ten  to. 

A semaphore can only be s e t  i f  it is not set a l ready,  i .e .  i f  

it has not been s e t  by any other  c e n t r a l  module. 

A semaphore can only be released by the c e n t r a l  module which 

set it. 

The SES/SEF i n s t r u c t i o n s  a f f e c t  the  f l a g  b i t s  a s  follows: 

1 ANZI 1 AN20 1 Meaning 1 
1 0 1 0 I Semaphore is s e t  by another I 
1 1 I c e n t r a l  module and cannot be I 
1 1 1 set o r  reset I 
I 0 1 1 I Semaphore is  s e t / r e s e t  1 

The f l ags  can be evaluated by the  jump functions.  

Important: 

Choose a d i f f e r e n t  semaphore number for  each bubble memory 

module connected t o  the cen t ra l  rack, which is  accessed by 

severa l  ( d i f f e r e n t )  c e n t r a l  modules). 
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4.5 Sample Program in Xultiprocessor Mode 

4.5.1 Configuration 

ZBG 1 : R processor 

reads from/writes to AS513 (l) 

reads from/writes to AS513 (2) 

reads from/writes to AS513 (3) 

ZBG 2 : R processor 

reads from/writes to AS513 (1) 

reads from/writes to AS513 (2 )  

AS513 (1) : is parameterized as follows: 

SSNR = 0 

AS513 (2 )  : is parameterized as follows: 

SSNR = 4 

AS513 (3) : is parameterized as follows: 

SSNR = 6 

Assignment AS513 (1) : Semaphore 31 

Assignment AS513 (2) : Semaphore 30 

The interface is synchronized by ZBG 1 
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4.5.2 F i r s t  S t a r t  and Restar t  

F i r s t  s t a r t  and r e s t a r t  ZBG 1: 

. 
: SPA FB 254 Cal l  of function block f o r  

NAME : NEUSTART ' f i r s t  s t a r t  / r e s t a r t  

The NEUSTART FB is set up as follows: 

FB254 F i r s t  s t a r t  / r e s t a r t  

NAME : NEUSTART 

: L KHOoOO Delete the semaphore area  

: L KHF33F 

: TIR 3 

: 0 KHF33E 

: TNB 31 

: SPA FBI25 " Synchronization AS5 13 ( 1)  

NAME : SYNRHON 

SSNR : KY0,O In te r face  number : 0 

BLGB : KY0,4 Block size: e.g. 4 (128 by tes )  

PAFX : m 2 5 5  - 

: SPA FB 125 Synchronization AS 5 13 ( 2 )  

NAME : SYNCHRON 



In te r face  number : 4 

Block s i z e  e.g. 5 (256 bytes) 

SSNR : KYOI,4 

BLGR : KY0,5 

PAFE : MB254 

: SPA FB 125 Synchronization AS513 (3) 

NAME : SYNCHRON 

SSNR : KY0,6 In te r face  number : 6 

BLGR : KY0,6 Block s i z e  e.g. 6 (512 bytes)  

PAFE : MB253 

: A DB255 Data buf fe r  f o r  the FB BUB-135R 

: L KBO 

: T DW31 Clear i n t e r n a l  S ta tus  word 

: T DW35 Delete s t a t u s  word in te r face  0 

: T DW159 Delete s t a t u s  word in te r face  4 

: T DW221 Delete s t a t u s  word in te r face  6 

: BE 

F i r s t  s t a r t  and r e s t a r t  ZBG 2: 

Only the s t a t u s  words of the  da ta  buffers  have t o  be dele ted  

f o r  the  i n t e r f a c e  s ince  the  i n t e r f a c e s  a r e  not synchronized 

and the semaphore. area:need not be deleted.  

: A DB255 1 ' : ;  Data buffer  f o r - t h e  FB BUB-135R 

: L KBO 

: T DW31 Clear i n t e r n a l  s t a t u s  word 

: T DW35 Delete s t a t u s  word in te r face  0 

: T DW159 Delete s t a t u s  word in te r face  4 

: BE 
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4.5.3 Cyclic Program Part 

Cyclic program part ZBG 1 :  

OB 1 

: SPA FB 2 1 0  Call coordination FB ZBG 1 for multi- 

NAME : BUB-KOOR processing FB BUB-13% 

: BE 

The BUB-KOOR is set up as follows: . 

F B 2 1 0  . Coordination ZBG1 FB BUB-135R 

mu1 tiprocessing 

NAME : BUB-KOOR 

: UN M 1 0 0 . 0  Initiation for FB BUB-135R for .AS 5 1 3  ( l ) ?  

: SPB =SEFl No ---> go on 

: SES 3 1  Set semaphore 3 1  

: SPP =AN 1 Action successful ? 

: SPA -S1 No ---> go on 

AN 1 : SPA FBI99 Call FB BUB-135R for AS 5 1 3  ( 1 )  

NAME : BUkl-:i35R; : This interface is assigned semaphore 3 1  

ANST: X 1 0 0 . 0  

SSNR : 

ANZW : 

BETR : 

NAMl : 

NLY2 : 

NAM3 : 

TIP : 

QU-B : 

QUDW : 

21-8 : 

KY0,O SSNR = 0 

m 0 7 2 4 0  

' K m  . _I 8 

KCFO 3 i 

':,:,KaG ::L 2. L*  

KG32 

KCDB 

W+70 
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ZIDW : KF+lOO 

ZAHL : KF+70 

PAFE: NB247 

: U M 100.0 FB BUB-135R for AS513 (1) active ? 

: ON M 247.0 Parameter error ? 

: SPB =TB1 ---- > go on 
SEFl : SEF 31 Release semaphore 31 for other central 

module 

TESl : 

: UN M 100.0 Initiation for FB-BUB-135R for AS513 (2)? 

: SPB =SEF2 No ---> go on 

: SES 30 Set semaphore 30 

: SPP =AN 2 Action successful ? 

: SPA sTES2 No ---> go on 

AN2 : SPA FBI99 Call FB BUB-135R for AS513 (2) 

NAME : BUB-135R This interface is assigned semaphore 30 

ANST: Ml00.1 

SSNR: KY0,4 SSNR = 4 
ANZW : KY0,242 

BETR : KCHS 

NAMl : KCTE 

NAM2 : KCST 

NAM3 : - -4RC05 
TYP : .'XCDB " ,  

QU-B : 32=+30 ;t?,Js 

QuDW : KF+10 

ZI-B : IRF+20 a i 

ZIDW : L IW+O 

ZAHL : Z %W.-l :' 0;. , ? 

42 PAFE : :'MB248 ;. ,- - 

: U M 100.1 ,3FB BUB-135R for AS 513 ( 2 )  active? 

: ON M 248.0 -Parameter error? 

: SPB =TESZ- " ---- > go on 

SEF2 : SEF 30 Release semaphore 30 for other central 
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TES2 : modu l e 

: SPA FBI99 Call FB-BUB-135R for AS 513 ( 3 )  

NAME : BUB-135R 

.4NST: M100.2 

S S M  : KY0,6 SSNR = 6 

A N Z W :  KY0,244 

BETR : KCHS 

NAM1 : K m  

NAY2 : KCZE 

NAM3 : KCPT 

TIP : KCDB 

QU-B : W+20 

QUDW : KF+5 

21-3 : KF+35 

ZIDW: =+l0 

ZARL : KF+40 

PAFE : ME1249 
. 
: BE 

Cyclic program part ZBG 2: 

OB 1 

: SPA FB210 Call coordination FB ZBG1 for multi- 

NAME : BUB-KOOR # . :  processing FB BUB-13SR 

: BE b .  , - 
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The BUB-KOOR is set up as follows: 

Coordination ZBG2 FB BUB-135R 

multiprocessing 

NAME : BUB-KOOR 

TESO : UN M 90.0 Initiation for FB BUB-135R for AS513 (l)? 

: SPB =SEFl No ---> go on 

: SES 31 Set semaphore 31 

: SPP =AN 1 Action successful? 

: SPA =TESI No ---> go on 

AN 1 : SPA FBI99 . -. -Call FB BUB-135R for AS513 (1) 

NAME : BUB-135R This interface is assigned semaphore 31 

ANST : M 90.0 

SSNR : KY0,O SSNR = 0 

ANZW : KYO, 120 

BETR : KCMS 

NAMl : KCAU 

NAMZ : RCTO 

NAM3 : KC22 

TIP : KCDB t 2 S > b  

QU-B : KF+77 d%E-i, l ' /  

QUDW : v > - w + 2 1  . w p i - + 2 i  

21-B : KF+22 L ' . : :  

ZIDW : KF+27 ! X  

ZARL : 'KF+270 ' IX'E-i t  7 ,  c, 

PAFE : . m130 iki3i33 . :k  I 

: U M 90UO F; .?!9FB BUB-I3SR :'for ASS13 (1) -aidive? 

: ON M130C O ?*!?eP8ramet eit zdtror ? '? c -  * X r: A 

: SPB =TESI . - st---> go on 1 -~ 

SEFl : 

: SEF 31 , Release semaphore- 31 for other 

central module 

TESl : 
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: UN M 90.1 In i t ia t ion  for FB-BUB-135R for AS513 ( 2 ) ?  

: SPB =SEF2 No ---> go on 

:SES 30 S e t  semaphore 30 

: SPP =AN 2  Action succesful ? 

: SPA =TES2 No ---> go on 

AN 2 : SPA FBI99 Call FB BUB-135R for AS513 (2) 

NAME : BUB-135R This interface i s  assigned semaphore 30 

ANST : M 90.1 

SSNR : KY0,4 SSNR = 4 

ANZW : KYO, 122 

BETR : KCHS 

NAMl : KCHA 

NAM2 : KCLL 

NAM3 : KCE3 

TIP : KCDB 

QU-B : KF+5 5 

QUDW : KF+O 

21-8 : KF+130 

ZIDW : KF+O 

ZAHL : KF+lOOO 

PAFE : MB131 - 

: U M 90.1  " Call FB BUB-k35R for AS513 (2) adtive? 

: ON M 1m.0 I : -Parameter er~ar-? 

: BEB - -  - -m-- > END 
SEF2 : 

: SEF ,3032 -. Release semaphore 30 for other central 

TES2 : ' * 7 module 

: BE - 3 
8 4 
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5 S o f t w a r e  

Software required for a maximum of 8 bubble memory modu1es.i.n 

the AG 135 U ( R  processor): 

- OB 20, OB 21,  OB 22 ( f i r s t  s t a r t ,  restart)  parameterized for 

8 interfaces with the SYNCHRON F B  125 

- F B  120 SEND 

- F B  122 FETCH 

- F B  127 REC-A 

- DB 255 Data buffer 

- F B  NEUSTART *) 

- FB BUB-KOOR *) 

*) only in multiprocessing mode, when several central modules 

access an interface; -- - . P 
" - -  
A - 
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6 T e c h n i c a l  D a t a  

Block number: FB 199 

Block name: BUB-135R 

Block length: 818 words 

Call length: 16 words 

Processing time: Approx. 4 ms to 18 ms 

Nesting depth: 1 

Function blocks called: FB 120 SEND 

F3 122 FETCH 

FB 127 REC-A 

D a t a  blocks called: DB 255 ~ a t a  buffer 

DB "PARA" ( indirect parameter assignment ) 

Organization blocks OB 217 Read data from page frame 

called: 

Flag area allocated: MW ?ZOO - ?¶W 220 

(scratchpad area) MB '255 

System data allocattzd.:. ..BS% (sirarchpad cell).' . .  
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1 G e n e r a 1  C o n s i d e r a t i o n s  

1.1 F i e ld  of Appl ica t ion  

The 513-M bubble memory i n  the  SIMATIC S5-150U Programab le  

Con t ro l l e r  (PC) o f f e r s - t h e  p o s s i b i l i t y  t o  s t o r e  d a t a  and pro- 

grams. 

The FB-BUB func t ion  block t o  be parameter ised by the  use r  

c o n t r o l s  d a t a  t r a n s f e r  ( r ece iv ing / t r ansmi t t i ng  of d a t a )  

between the programnable c o n t r o l l e r  and the  bubble memory. 

The FB-BUB can conrmunicate with a  maximum o f  e i g h t  bubble me- 

mor i e s  . 
The use r  can s t o r e  v a r i o u s  types of  blocks (DB, SB, PB, FB, 

oB) on t h e  bubble memory under a  s i x - d i g i t  d a t a  record name 

( a l l  ASCII c h a r a c t e r s  a r e  permit ted 1. 

The d a t a  o f  t h e  SB, PB, FB and OB block types  of t h e  AG15OU 

a r e  t r a n s f e r r e d  according t o  t h e i r  r e s p e c t i v e  c u r r e n t  length.  

A p a r t i a l  t r a n s f e r  is only p o s s i b l e  f o r  d a t a  blocks. 

Blocks which a r e  not e x i s t i n g  i n  t he  PC a r e  i n s t a l l e d  before  

being t r a n s f e r r e d  from bubble memory t o  PC. 

Af te r  an update: ope ra t ion  ( 'Overwriting'  o f  an e x i s t i n g  block)  

i n  t he  PC, t h e  FB-BUB i n i t i a t e s  compression and c a l l s  t h e  

KOMPRIMI program which compresses the  PC memory. The d a t a  

t r a n s f e r  of 1 K*byte takes  up approx. 1 t o  7 seconds. 

The FB-BUB uses  the  fol'lowing s tandard d a t a  handl ing  blocks 

(have t o  be ordered. s epa ra t e ly ;  o rder  no.: 6ES5844-0C~10): 

FB 180 SEND Send reques t  

FB 181 RECEIVE Receive request  

FB 182 FETCH Fetch request  

FB 183 RESET Reset of the i n t e r f a c e  

The FB 185 SYNCHRON must be c a l l e d  during s t a r t u p  (0B20/21/22). 



1.2 Program S t r u c t u r e  

The FB-BUB is only executeable  a f t e r  the  user  has  assigned 

parameters ( i n t e r f a c e  and block s i z e )  t o  the. SYNCHRON d a t a  

handl ing block during s t a r t u p  ( f i r s t  s t a r t ,  r e s t a r t ,  OB20/21/22) 

of the  programmable c o n t r o l l e r  (PC); and t h i s  i s  necessary 

a s  many times a s  t he re  a r e  i n t e r f a c e s  (bubble memories). 

The SYNCHRON da ta  handl ing  block is used t o  synchronise t he  PC 

with the bubble memory. The FB-BUB i s  c a l l e d  i n  the  c y c l i c  

program sec t ion  (e.g. OB1) where t h e  paramterized i n t e r f a c e  

number corresponds t o  the  number assigned i n  t he  SYNCHRON. 

The FB-BUB c a l l s  a PC memory compression program and t h e  SEND, 

FETCH, RECEIVE and RESET s tandard  d a t a  handling blocks. 
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1 .3  Data Structure 

The DB255 data block is used as sector name and data buffer. 

It mey be shortened according to the number of interfaces 

(bubble memories connected). I t s  minimum length i s  82 data 

words. 

45 1 Active bits of the inter- I 
1 face o to 7 I 

48 ( Status: memory compression 1 

51 ( Data buffer I 
82 1 Interface 0 1 
83 1 I 

Work Area 



DW45 active bits  of interface 0 to 7 

B i t  0 - Interface 0 active 

B i t  1 - Interface 1 active 

B i t  2 - Interface 2 active 

B i t  3 - Interface 3 active 

B i t  4 - Interface 4 active 

Bit 5 - Interface 5 active 

B i t  6 - Interface 6 active 

B i t  7 - Interface 7 active 

Bits 8 to  15 free 

DW48 Status Memory Compression 

B i t  6 - Compression terminated without error 

Bit 7 - Compression terminated in error 

The remaining bits  are used internally. 
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2 T h e  BUB-15OU F u n c t i o n  B l o c k  

(F B l 9 9) 

I BUB- 15OU 

l 
I 

(l)--------- 1 ANST 

(2)-------- I SSNR 

l 
(4)-------- 1 BETR 

( 5 )  ------- -- I NAMl 

( 6 I NAM2 

( 7) ------- 1 NAM3 

(a)--------- - -  I TyP 
(g)-------- 1 QBNR 

(l())------- I ZBNR 

(11)------ I QUDW 

(12)------- 1 ZIDW 

(13)------ 1 ZAHL 

1 

ANZW l---(3) 

I 
1 
1 
I 
I 
1 
1 
l 
1 
I 

PAFE 1---(l41 

I 1 

2.1 Funct ional  Desc r ip t ion  

- The FB-3UB .iaplements the d a t a  t r a n s f e r  of, block types 

DB, SB, PB, FB-and 0B.between t h e  AG150U and t h e  513-M 

bubble memory, The,FB-BUB can kommunicate with a maximum 

of 8 bubb1e':mbmories. - -  : ~ 
b .  - - "  

- Loading blodkag ff &m; t h e  -buhblb, mbmbb.painto- t he  progrimunable 

c o n t r o l l e r ~ ( P f 2 )  is  even p o s s i b l e  i f  t he  block t o  be loaded 

does not e x i s t  i n  the  PC. The FB-BUB then i n s t a l l s  t h i s  

block i n  t he  length  according t o  the  block on t h e  bubble,  

t r a n s f e r s  the  whole block, and e n t e r s  the  s t a r t i n g  address  

i n t o  the block l i s t  of the  PC. 
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- If the block to be loaded already exists in the PC, it is 

declared as invalid. The block to be loaded from the 

bubble is written to the PC to the last occupied memory 

address and the block list is updated. Before the transfer, 

data blocks are copied up to the destination address onto 

the target address, if it is >O. The PC memory is then 

compressed. 

- The blocks of the SB, PB, FB and OB type are transferred 

in their current length. 

- Data blocks can be transferred as a whole or in parts: 

The length of the destination block is always the 

maximum of the length of the existing destination block 

(if not existing, length 0 )  and the length of the 

block to be transperred plus an optional displacement 

(offset relative to start of destination block). 

Appropriate corrections are made in the block header. 

During transfer, no undefined gaps may occur. 

For instance, a partial transfer to a non-existing block 

with an offset address larger than zero is not permitted 

(this would lead to an unde fined "header gap"). 

It is also not permitted to transfer ahtock part with L 

a displacement address larger than the length of the 

destination block (this would lead to an undefined 

"intermediate gap"). 

- The FB-BUB is neither re-entrant nor restart~capable 

since these restrictions apply to the stbn&drd data hand- 

ling blocks used by FB-BUB. 
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Technical Data: 

Block number 

Block name 

Block Length 

Call  length 

Processing time 

Nesting depth 

FB ca l l ed  

DB c a l l e d  

FB199 

BUB- 1 SOU 

1270 

16 

3 t o  20 ms  

2 

FB 180 SEND 

FB 181 RECEIVE 

FB 182 FETCR 

FB 183 RESET 

F8 197 KOMPRIMI . . 

DB 255 Bubble data buffer 

DB "0" 

Flag words reserved MW 200-220 

(scratch f l a g s )  MB 255 

System data BS 8 .0  

BS 32-38 

BS 240 (scratchpad area) 
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2.2 Parameters 

ANST = Initiation bit 

SSNR = Interface number 

ANZW = Flag word 

BETR = Operating mode 

NAMl = ) Name of data set (also sector name) on the 

NAM2 = ) bubble memory 

NAY3 = ) 

TYP = Block type 

B-NR = Number of Source block 

ZBNR = Number of Destination block 

QUDW = Source data word 

ZIDW Destination data word 

ZAHL = Number of words to be transferred 

PAFE = Parameter error 

Direct and indirect parameter assignment . 

- With direct parameter assignment, the function block di- 

rect ly processes directly the parameters specified in 

the block call. 

The initiation bit (ANST) and the parameter error (PAFE) 

are only subjected to direct parameter assignment. 

- With indirect parameter assignment, a pointer to a para- 

meter field is transferred to the function block with . 

the block parameter. 

The high byte (left byte) of the SSNR parameter is used 

as switching criterion for direct/indirest parame2ter:~---:E- 

assignment of SSNR, ANZW, BETR, NAM1, NAM2 and NAM3. - 
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High byte of SSNR = 0: direct parameter assignment 

High byte of SSNR 0 0 :  indirect parameter assignment- 

the low byte (right byte) of SSNR 

points to the data word which con- 

tains the parameter assignment in 

the data block opened, 

The indirect parameter assignment of source and destination 

data is performed with the parameter TIP XX. 

The QBNR parameter describes the data block number and the 

QUDW parameter describes the word address at which the 

TYP, QBNR, ZBNR, QUDW, ZIDW and ZAHL parameters are stored. 

Parameter description 

ANST The initiation bit is set by the user if data is to 

.be transferred between PC and bubble memory. 

ANST is reset by FB-BUB after the request has been exe- 

cuted, An intermediate reset by the user is not allowed, 

because otherwise the request can no longer be processed, 

e.g. M 17.3 

SSNR Th,e interface number is the address set on the bubble 
I 

memory for the select register or the Ident register. 

The inter face number must match the interface number 

parameterised at FB-SYNCRRON for this interface (bubble 

memory) . 



Permissible  range: High Byte, Low Byte 

...... 0,O 0 , 7  

. High byte  = 0: Direc t  parameter assignment,  

low byte = SSNR 

High byte  0 0 :  I n d i r e c t  parameter assignment,  

low byte = DW p o i n t e r  of SSNR, ANZW, 

BETR, NAM1-3 

Permiss ib le  range: Low byte: 0.....250 

ANZW Flag word f o r  s t a t u s  and e r r o r  messages which a r e  gene- 

r a t ed  by t h e  bubble memory firmware a s  wel l  a s  by t h e  

FB-BUB and a r e  provided t o  the  use r  on terminat ion o r  

abo r t ion  of the  reques t .  

Permiss ib le  range: High byte ,  low byte 

0,O ...... 254,255 

High byte  = 0: Flag word is i n  the  f l a g  a rea  and 

the  low byte  i n d i c a t e s  the  f l a g  

word address  (MB 240 t o  255 a r e  

used by the  d a t a  handl ing blocks, 

so  they have t o  be saved beforehand-) -- : - -.  - 

High by te  = 0: High byte  = Number of  d a t a  block 

conta in ing  the  f l a g  word; 

Low byte = d a t a  word address  
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S t r u c t u r e  of the flag word: 

B i t  
Number 15...12 11.....8 7....4 3 2 1 0 

I I I +--Free 
+----+ +-----+ 1 +-----FB BUB a c t i v e  

I I I I +------- FB BUB ended 
1 without e r r o r  

i i i  
+-------W- FB BUB ended 

i n  e r r o r  --------------- Free 
I ........................ Er ro r  number 
[------------------------------ Free 

Er ro r  number: 

(1 t o  6: e r r o r s  recognised by the  PC) 

(7 t o  12: e r r o r s  recognised by the  bubble memory) 

0 = no e r r o r  

l = Parameter e r r o r  of t he  FB-BUB ( s e e  PAFE) 

2 = Overload ( i s  s e t  i f  t he  r eques t  could not  be processed 

w i t h i n  32.000 cyc le s )  

3 = Block on bubble too  s h o r t  ( i n t e rmed ia t e  gap, ope ra t ing  

mode HS) 

4 = Data word s t a r t i n g  address  > d a t a  block l eng th ,  r e sp .  L % .  = .?v . 
block on bubble too s h o r t  (W) 

5 PC memory f u l l  

6 = Hardware e r r o r  (module d e f e c t i v e )  

7 = Bubble memory not  fo rma t t ed .  

8 = Bubble memory f u l l  . . 
9 .= Block not e x i s t i n g  on bubble memory (ope ra t ing  mods !IS) --,. 

Name of d a t a  s e t  no e x i s t i n g  on bubble t 

11 = Erroneous reques t  

12  Handshake e r r o r  
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PAFE Parameter e r r o r s  a r e  s to red  a s  e r r o r  b i t  i n  t he  r i g h t  

t e t r a d  and a s  e r r o r  number i n  t he  l e f t  t e t r a d  of a  byte.  

Permiss ib le . range:  E80....EB127 

ABO....AB127 

MBO....MB255 

(M3240 t o  255 a r e  used by t h e  d a t a  

handl ing blocks, so  they have t o  

be saved beforehand ) 

Er ro r  b i t  = 0 No e r r o r  
I 1 Error  
I I----------- E r r o r  number 

Error  number 

0 = NO e r r o r  

1 = DB f o r  i n d i r e c t  parameter assignment not e x i s t i n g  o r  

too s h o r t  

2 = I n t e r f a c e  number > 7 o r  i n t e r f a c e  not e x i s t i n g  

3 = DB/DW f o r  t h e  AMZW parameter no t  e x i s t i n g  resp .  too  s h o r t  

4 BETR (Operating mode) <> HSIMS 

5 = TYP i s  no t  DB, SB, PB, FB, OB, XX 

6 = B-NR (block number) >255 

< 1 

>254 f o r  DB 

<2 f o r D B  

7 = block t o  be t r a n s f e r r e d  not e x i s t i n g  i n  t h e  PC resp.  too 

sho r t  (opera t ing  mode = HS) 

8 = Q/Z-DW ( sou rce /des t ina t ion  DW) >2048 

<O 

resp.  2-DW <> i f  DB not  on PC (MS), resp.  block > 2048 DW 

(FB, 08, PB, SB) 

9 = ZAHL (Number) >2048 

=O 

<-l only f o r  DB 

10 = DB 255 too s h o r t ,  resp .  not  e x i s t i n g  
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PAFE must be eva lua ted  a f t e r  t he  FB-BUB c a l l .  

BETR Operat ing mode 

,KC = HS: Transfer  from main memory of PC t o  

bubble memory. 

KC = MS : Transfer  from bubble memory t o  main 

memory of PC. 

NAMl Charac ters  1-2 of t he  s ix-charac te r  name of the 

bubble d a t a  s e t  ( s e c t o r  name) in to / f rom which the  

block is  t o  be t r a n s f e r r e d .  

e.g. KC=RE 

NAM2 Charac ters  3-4 of  the  s ix -cha rac t e r  name of  the  

bubble d a t a  s e t  ( s e c t o r  name) in to / f rom which the  block 

is t o  be t r a n s f e r r e d .  

NAM3 Charac ters  5-6 of  t he  s ix-charac te r  name of the  

bubble d a t a  s e t  ( s e c t o r  name) in to / f rom which t h e  block 

is t o  be t r ans fe r r ed .  

e.g.  KC=PT 

The blocks a r e  s to red  i n  the  bubble memory under a d a t a  set 

name o r  s e c t o r  name ( 3 ~ ~ 1 ,  NAM2, NAM3). So blocks bear ing  t h e  

same number can be s to red  under a s  many d a t a  s e t  names a s  de- 

s i r e d .  

The name of  the d a t a  set is 6 c h a r a c t e r s  long wi th  ASCII 

cha rac t e r s .  Anyhow the d a t a s e t  name must e x i s t  on the bubble 

memory ( see  d e s c r i p t i o n  of programmer f o r  bubble) 
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TYP Block type to be transferred 

KC=DB: Data block 

RC=PB: Program block 

KC=SB: Sequence block 

KC=FB: Function block 

KC=OB: Organisation block 

Note: Reading out the OBs on the programmer (PG) is 

restricted to the O B s  executable in the programmed 

controller (PC): OB1-50, 54, 63 

KCzXX: Indirect parameter assignment of BYTP, QBNR, 

ZBNR, QUDW, ZIDW and ZAHL 

QBNR Direct parameterization: Number of source block 

Indirect parameterization (Typ:XX): Number of the data 

block containing the parameters. 

(l 5 DB number - < 254 

1 - < SB/PB/FB number - < 255 
1 < OB number < 63)  - - 

ZBNR Direct parametrization: Number of destination block 

( l  < DB number < 254 - - 
l - < SP/PB/FB number - < 255 

1 < 0B number < 63) - 

QUDW Only relevant for data blocks: First word in the 

source block at which the data transfer shall be started 

(for direct parameterization (0 ... 2048) .  

For indirect parameterization: Data word address from 

which on the parameters are stored (0...250). -, 

ZIDW Only relevant for data blocks: First word in the desti- 

nation from which on the transfered data rewritten 

(0. ..2048). 
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ZAHL Only r e l evan t  f o r  d a t a  blocks: Number of words t o  be 

t r a n s f e r r e d  (1.  ..2048). 

I f  number = -1 ( l e n g t h  of wild c a r d )  t he  a c t u a l  d a t a  

block length  (1..2053 inc luding  header )  of t h e  source 

block is t r a n s f e r r e d  from the d a t a  block header;  t he  

address  of t h e  source d a t a  word i s  assumed t o  0. 

2.3 Sample Program with the BUB-15OU Function Block 

1. By s e t t i n g  the  i n i t i a t i o n  f l a g  M1.7, t h e  u s e r  t r a n s f e r s  

a reques t  t o  t h e  FB-BU-15OU. Via i n t e r f a c e  2 80 d a t a  

words of the  DB 99 s t a r t i n g  a t  DWO a r e  t o  be t r a n s f e r r e d  

from the  main memory of t he  PC t o  t h e  bubble memory 

i n  DB 99 s t a r t i n g  a t  DW 30. The f l a g  word i s  MW8 and 

parameter e r r o r s  a r e  s to red  i n  MB20. 

The module is  s to red  under t he  ALBERT s e c t o r  name on 

t h e  bubble memory. 
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a) direct parameter assignment 

:A DB 255 

:U M 1 0 0 . 0  condition for initiation of 

FB-BUB 

:UN D 45 .2  active bit interface 2 

:S M 1 . 7  

:R M 1 0 0 . 0  

:SPA FB 1 9 9  

NAME: BUB-1SOU 

ANST: M 1 . 7  

SSNR: KY 0 , 2  

ANZE: KY 0 ,8  

BETR: KC HS 

NAM1: KC AL 

NAM2: KC BE 

NAM3: KC RT 

TYP: KC DB 

QBNR: KF 99 

ZBNR: KF 99 

QUDW: KF 0 

ZIDW: KF 30 

ZAHL: KF 80 

P m :  MB 2 0  

b) indirect parameter assignment 

The parameters ANST, SSNR, BETR, NAM1, NAM2, NAM3 are 

stored in DB 1 0 0  starting at DW 1. 

The parameters TYP, QBNR, ZBNR, QUDW, ZIDW, ZAHL are 

stored in DB 1 0 0  starting at DW 7. 
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:A DB 255 

:U M 100 condition for initiation 

of FB-BUB 

:UN D 45.2 active bit interface 2 

:S M 1.7 

:R M 100.0 

:A DB 100 parameters in DB 100 

:SPA FB 199 

NM4E : BUB- 1 5OU 

ANST:M 1.7 

ssm:K!? 255,l 

ANZW:K!f 0,o 

BETR: KC 

NAM1 :KC 

HAM2 :KC 

NAM3 :KC 

TYP :KC XX 

QBNI(:KF +l00 

ZBNR:KF 0 

QUDW:KF 7 

Z1DW:KF 0 

ZAHL: KF 0 

PAFE:MB 20 
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DB 100 

DW 1 : KY 0 , 2  SSNR 

DW 2 : KY 0 , 8  ANZW 

DW 3 : KC HS BETR 

DW 4 : KC AL NAMl 

DW 5 : RC BE NAM2 

DW 6 : KC RT NAM3 

DW 7 : KC DB TYP 

DW 8 : KF+99 QBNR 

DW 9 : W+99 ZBNR 

DW 10: KF+O QUDW 

DW 11: W+30 ZIDW 

DW 12i KF+80 ZAHL 

If a conditional c a l l  of  the FB-BUB i s  made, care must be taken 

that i f  necessary the compression program i s  cal led again by 

the FB-BUB block a f t e r  a request has been processed. 
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3 K O 3 P R I M I  F u n c t i o n  B l o c k  (FB197) 

3.1 Funct ional  Descr ip t ion  

I f  a  block has been dec lared  i n v a l i d  a f t e r  a  t r a n s f e r  of d a t a  

t o  t he  progranunable c o n t r o l l e r  (PC), it s t i l l  occupies  phys i ca l  

memory space. 

To avoid a  memory overflow, t h e  FB-BUB c a l l s  the FB-ROMPRIMI 

t o  compress t he  PC memory ( s imu la t ion  of t h e  KOMP func t ion  

o f  the ~ S 5 1 1 ) .  

Compressing the  PC memory can l a s t  s e v e r a l  cyc l e s  dur ing  which 

r eques t s  from FB-BUB cannot be processed.  

The following information i s  provided t o  the  use r  i n  

DB 255, DW 48. 

B i t  6 = Compression terminated without  e r r o r  

B i t  9 Compression terminated i n  e r r o r  

Note: 

Compression by p rog ramer  func t ion  while  t he  FB-KOMPRIMI i s  

running i n t e r n a l l y  l eads  t o  e r r o r .  

Dele t ing  blocks i n  t he  PC with the  p rog ramer  func t ion  l eads  t o  

e r r o r  dur ing  compression. 

Technical  Data: 

Block number ' :FBI 97 , . 

Block name KOMPRIMI 

Block length  .201 words 

C a l l  l ength  2 

Process ing  t i m e  - . upy t o  0.4 m s -  

Nesting depth : +nr"d 

Blocks c a l l e d  ' .- - . ..A 

FBs c a l l e d  i - 
DBS c a l l e d  DB255 

Reserved f l a g  words None 

System d a t a  BS5, BS6, BS33, BS40, BS48, 8849, BS50, 

BS51, BS120, BS121 
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e. .: 

4 S Y N C H R O N  F u n c t i o n  B l o c k  

1 SYNCHRON I 
1 1 

(l)------- 1 SSNR 1 
(2)------- 1 BLGR PAFE 1----(3) 

4.1 Functional Description 

This block generates a synchronization between the programmed 

controller (PC) and the bubble memory (AS) on startup of the 

PC. Simultaneously the transfer area of the interface is deleted 

and preset, and the block size is determined by AS and PC. 

Runtimes of up to 10 seconds may occur for synchronization. 

So the synchron block may only be called in the startup branch 

(OB20, restart). 

4.2 Parameters. . . l w t , - f r  

The following block-qize may be set: 

0 : Standard S~a&der duch ' that ,.antime .. o.f ,blocks - less than 
10 ms (wiehcaat :atinsidering+ ackncnwledge, times) 

1 : 16 Bytes16 F.;q'=siT 

2 : 32 Bytes'? SyrJ2'-2 - - -  
3 : 64 Bytesii , , * r - j  

4 : 128 Bytes- 

5 : 256 Bytes ?: . - 

6 : 512 Bytes 

>6..254: Standard value like 0 

255 : Block size is fixedly set to 512 bytes 
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(high block s i z e  = high d a t a  throughput  bu t  high PC load ,  

smal l  b lock  s i z e  = low d a t a  throughput  bu t  small  PC load ) .  

PAFE: Er ro r  f l a g  f o r  parameter e r r o r s  

The "BYTE" i nd i ca t ed  he re  ( o u t p u t ,  i npu t ,  f l a g )  i s  set 

i f  t h e  block recognizes  a  parameter  e r r o r .  

e.g. I n t e r f a c e  does no t  ex i s t  

wrong pa rame te r i za t i on  o f  

QTYP/ZTYP; QANF/ZANF; QLAE/ZLAE 

programmer f l ag :  Output, b y t e  

pe rmis s ib l e  EBO ... EB 127 

AB0 ... AB 127 

a rea :  ME0 .. . MB 255 

(MB240 t o  255 a r e  used by the  d a t a  

handl ing  b locks ,  s o  they have t o  

be saved beforehand 

S t ruc tu re% PAFE byte  : 

I --v-- I ; .-- .-.I ---- E r r o r  S = - l> ./ No e r r o r  = 0 

I--------------- E r r o r  number - 
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0 = No error 

1 = Erroneous ORG format 

2 = Area not existing 

(DB not existing) 

3 = Area too small 

4 = Timeout error 

5 = Erroneous flag word 

6 = No source/destination parameter 

for SEND/RECEIVE ALL 

7 = Interface not existing 

8 = Interface not ready 

9 = Interface overload 

AH = Interface reserved by other CPU 

BH = A-NR not permitted 

CH = Interface not acknowledged resp. not enabled 

DH = Free 

EH = Free 

FH = Double call 
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5 F i r s t  S t a r t  a n d  R e s t a r t  

The SYNCHRON funct ion  block must be parametrized i n  t h e  OB20 

block f o r  each of the  maximum 8 i n t e r f a c e s  (bubble memories 

connected 1. 

SPA FB 

NAME: SYNCHRON 

SSNR: RI 0.0 0.0 .. . 0,7 
BLGR: KY 0.0 0.0 .. . 0 , 6  

PAFE: ?¶B 

Occurring e r r o r  messages of the  FB SYNCRHON must be eva- 

lua ted  by the  u s e r  s i n c e  t h e  FB-BUB assumes t h a t  t he  syp- 

ch ron iza t ion  has been c a r r i e d  out  w i thou t  any e r r o r .  

A d a t a  t r a n s f e r  i n t e r r u p t e d  by a  r e s t a t t / p o w e r  f a i l u r e  must 

be abor ted  by t h e  use r  i n  OB 20 (and/or  OB 21,221 a s  follows: 

Delete  d a t a  words i n  DB. 255 n 

DW3 1 c l e a r  i n t e r n a l  s t a t a s -  word 

DW49 c l e a r  i n t e r a a J  s ~ a s  word , S 

DW45 Active b i t s  of i n t e r f a c e s  0 t o  7 

S t a t u s  word I n t e r f a c e  0 . . 

0 1 -  

* c  e 2 

- 3 

0 - 4 -  

c 5 

c - 6 

S t a t u s  word I n t e r f a c e  7 

See example FB 253: BUB-N/W 
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FB253 

NETWORK 1 

NAME : BUB-N/W 

:L BS34 

:L KB255 

:+F 

:LIR 1 

: T MW200 

:L KBO 

: =F 

: BEB 

:A DB 255 

:L KBO 

: T DW3 1 

: T DW49 

: T DW45 

: T DW5 1 

: T DW83 

: T DW115 

: T DW147 

: T DW179 

: T DW211 

: T DW243 

:L MW200 

:ADD BF-1 

:LIR 1 

:L KF+281 

:<F 

: BEB 

:L KBO 

:L m200  

:ADD KF+275 

:TIR 3 

:BE* 

LAE=4 1 

FIRST START AND RESTART 

ABS . ANF .ADR. DB 255 

(absolu te  s t a r t  address )  

DB 255 not  e x i s t i n g  

Delete: 

c l e a r  s t a t u s  words 

c l e a r  s t a t u s  words 

Active b i t s  i n t e r f a c e s  0 - 7 

S t a t u s  i n t e r f a c e  0 

1 

2 

3 

4 

5 . -  

6 ., 

DW275 not  e x i s t i n g  ' 5  - 

0 -> DW275: S t a t u s  word i n t e r f a c e  7 
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6 S a m p l e  P r o g r a m  w i t h  t w o  

B u b b l e  M e m o r i e s  

2 bubble memories on in te r faces  5  and 6. 

For each in te r face  the FB SYNCHRON has t o  be parameterized 

i n  the f i r s t  s tar t i res tar t -0B.  

SPA FB 185 

NAME : SYNCBRON 

SSNR : KY 0,5  

BLGR : RY 0,4 

PAFE : MB 100 

m 

<-..------ e r ro r  evaluation of PAFE 

m 

SPA FB 185 

NAME : SYNCHRON 

SSNR : KY 0 , 6  

BLGR : KY 0,4 

PAFE : HB 102 

m 

<---W....-- e r ro r  eva l.uatrion,.bb PAFE* a - .. -- C . " 

m 

: A DB 255 

: L K B O  

: T DW 45 ac t ive  b i ~ s  OF i&;eafaces 0. t o  7 -=, . 

: T DW 211 ' s t a t u s  wotd inter.Eaice 5 *.  

: T DW 243 : s t a t u s  woid- in-~er&&i-.6- -l  ."J - =- 
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For each interface the FB-BUB i s  parameterized in  OB 1. 

a 

: A DB 255 bubble memory DB 

: U M 13.5  condition for i n i t i a t i o n  of  FB-BUB, 

interface 5 

: UN D 45 .5  act ive  b i t  interface 5 

: S M 1 . 3  i n i t i a t i o n  b i t  for FB-BUB, interface 5 - 
: R M 13.5  

: SPA FB 255 

NAME : BUB-150U 

ANST : #l . 3  

SSNR : KY 0 , 5  

ANZW : KY 0 , 8  

BETR : KC HS 

NAMl : KC SE 

NM42 : KC KO 

NAM3 : KC 03 

TYP : KC DB 

QBNR : KF 99 

ZBNR : KF 99 

QUDW : KF 0 

ZIDW : KF 30 

ZAHL : KF 8 0  

PAFE : MB 20  

a 

a 

error evaluation 

: U M 40 .6  condition for i n i t i a t i o n  of FB-BUB, 

interface 6 

: U N D  4 5 . 6  a c t i v e b i t  interface 6 

: S M 1 . 4  i n i t i a t i o n  b i t  for FB-BUB, interface 6 

: R M 4 0 . 6  
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XAMI?, 

ANST 

SSNR 

ANZW 

BETR 

HAM1 

N&Y 2 

NAM3 

TYP 

QBNR 

ZBNR 

Qmw 
ZIDW 

ZAHL 

P AFE 

: SPA FB 255 

: BUB-15OU 

: H 1.4 

: ICY 0,6 

: KY 0,l 

: KC MS 

: KC SE 

: KC KO 

: KC 03 

: KC DB 

: KF 123 

: KF 99 

: KF 0 

: KF 31 

: KF 10 

: m 21 

error evaluation 



7 S o f t w a r e  

Software for use of maximum 8 bubble memories 513-M in the 

150 U programmed controller: 

first start parameterized for 8 interfaces 

BUB-150  U 

KOMPRIMI 

BUB-N/W sample first start/restart 

SYNCHRON 

RESET 

FETCH 

RECEIVE 

Send 

- DB 255 data buffer 
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SIEMENS 

1 General 

1.1 Field of Application 

The AS513-M bubble memory in the SIMATIC S5-135U Programmable Controller 

(PC) provides the facility for storing data. 

The BUB-115U function block to be parameterized by the user controls the 

data transfer (receipt/transmission of data) between the programmable 

controller and the bubble memory. 

The FB-BUB-115U can comnunicate with a maximum of eight bubble memories. 

The user can store data blocks (DB) on the bubble memory under a six-digit 

name (ASCII characters are permitted). 

The time required to transfer lk bytes of data (512 data words) is approx. 

5 to 23' seconds (with a constant cycle time of 100 ms) according to the 

block size and the operating mode used: 
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- 
1 BLGX 
I 

bubble memory 

on bubble 

BETR = HS 1 BET3 = HS I 
NUMBER = 512 1 NUMBER = 512 1 

1 approx. 23 s ( Data block does not I 
I I exist on bubble I 
-p- 

Figure 1: Data transfer intervals of the F3 BUB-115U 

I 

-, 

I 

The FB-BUB-115U uses the following standard data handling blocks for 

the AG 115U: 

1 I 
approx. 17 S I Data block does not I 

exist on bubble 

I 

FB 244 SEND Send request 

FB 245 RECEIVE Fetch request 

FB 246 FETCH Reset request 

FB 247 CONTROL Receive request 

Moreover, it is necessary to use the FB 249 SYNCHRON which must be 

called during cold start or restart. 

/ 

(512 bytes) 
I l 

approx. 5 s approx. 6.5 s Extend data block on 
l 

I ( bubble memory 

approx. 4 S Overwrite data block 
on bubble 

m 



SIEMENS 

1.2 Program Structure 

The FB-BUB-115U can only be executed after the user has assigned para- 

meters to the SYNCHRON block when starting (OB 21, OB22) the progra- 

mable controller (PC) and after this block has been processed with- 

out errors. 

The SYHCHRON handling data block must be called with the appropriate 

parameters for each interface existing in the PC (bubble memory module). 

The synchronization of the interface must be performed without error 

to allow proper transfer between the SEND, FETCH, RECEIVE and CONTROL 

handling data blocks and the interface. 

The FB-BUB block is called in the cyclic program section (OB1) and 

the interface number must match the number mentioned in the SWCHRON 

call. 

The FB-BUB-115U can be assigned parameters either directly or indirectly. 

Direct assignment of the parameters is carried out by entering them 

directly in the BUB-115U function block. 

Indirect assignment is performed through a pointer to a parameter field 

which is transferred together with the block parameters (see description 

of the block parameters). 

Indirect parameter assigmaent allows the user to initialize the FB-BUB- 

115U once. 

The parameters are then changed accordingly in a data block (containing 

an image of the parameters). 

The FB-BUB-115U is initialized via an initiation bit if this bit is set 

by the user. To ensure proper servicing of the request, the initiation 
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bit should not be reset by the user during request servicing. 

It will then take several cycles to the FB-BUB-115U to perform total 

transfer of the data. 

The parameters of the FB-BUB-L15U block must not be changed during 

request servicing; i.e. it will only be possible to initiate a new 

request if the previous request has ended successfully for the relevant 

interface (bubble memory module) or if it has been interrupted by an 

error. 

Once the request has been serviced or if it has been interrupted, the 

initiation bit is reset automatically by the FB-BUB-115U. 
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. . 1.3 Data S t ruc tu re  

The DB255 d a t a  block is reserved for.communication purposes and is 

used a s  s e c t o r  name and data buffer .  

According t o  the  number of in te r faces  (bubble memories connected) and 

t o  the  i n t e r f a c e  number speci f ied ,  the  DB255 block conta ins  f o r  each 

i n t e r f a c e ,  a da ta  buffer  i n  addi t ion  t o  a work area ,  

I ts minimum length is  66 data words (DWO t o  ~ ~ 6 5 )  f o r  one in te r face ,  

I t s  maximum length  i s  283 data  words (DWO t o  ~ ~ 2 8 2 ) '  f o r  e i g h t  in te r -  

faces. 

DW 0 I Operating range I 
DW 34 U 
DW 35 I Data buffer  I 
DW 65 / In ter face  0 1 
DW 66 I Data buffer  I 
DW 96 I I n t e r face  1 L 
DW 97 I Data buffer  I 
DW 127 f In ter face  2 L 

I Data buffer  I 
J In ter face  3 I 

/ Data buffer  I 
1 In te r face  4 1 
I Data buffer  1 
I In ter face  5 1 
1 Data buffer  1 
I I n t e r face  6 I 

DW 252 I Data buffer  I 
DW 282 1 In te r face  7 I 

Figure  2: Data s t ruc tu re  of t h e  DB 255 
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2 The BUB-115U Function Block 

1 BUB-115U 1 
I I 

(l)--- 1 ANST 1 
(2)--- 1 SSNR 1 

I ANZW 1--(3) 

I I 
(4)---  1 BETR I 
(S)--- 1 NAnl I 
(6)-- -  1 M 2  I 
(7)--- 1 NAM3 I 
(8)---ITYP , I 
(91-0- 1 QU-B 1 

(IQ)--- 1 QUDW I 
(11)-- I 21-B 1 
(12)--- 1 ZIDW I 
( 13 I--- 1 ZAHL I 

1 PAFE ]---(l41 

Figure 3: Function block FB BUB-115U 
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2.1 Functional Description 

The FB BUB-115U block is responsible for transfering DBs between the 

AG 115U and the AS513-M bubble memory. The FB BUB-115'~ can communicate 

with a maximum of 8 bubble memories. 

Loading blocks from the bubble memory into the programmable con- 

troller (PC) is only possible if the data block to be loaded (de- 

stination data block) is already existing on the memory of the 

PC. 

Writing data blocks from the PC to the bubble memory is also possible 

if the data block to be written (destination block) does not exist 

on the bubble memory: 

It is then created in the bubble memory according to the appropriate 

length. Prerequisite: the offset address (ZIDW parameter) must be 

zero. 

. Data blocks can be transferred in whole or in part: 

The following rules must be observed: 

The source and destination data block numbers may be different. 

The length of the destination data block is calculated according 

to the maximum length of the existing destination block (if 

it does not exist: length = 0) and to the length of the block 

to be transferred plus an offset address which can be specified 

(offset relative to the beginning of the destination data block). 

Appropriate corrections are made in the block header (writing 

a DB into the bubble memory). 

These conventions apply to a transfer of data from the PC memory 

to the bubble memory. 

During transfer, no free space should be left undefined. For 

instance, a partial transfer to a non-existing block is not 
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permitted if the offset address is greather than zero (this 

would lead to an undefined "header gap" 1. 
In the same way, it is not permitted to transfer a block with 

an offset address that is greater than the length of the de- 

stination block (this would 1ead.to an undefined "intermediate 

gap" 1. 

The maximum length of a data block from/to which data can be 

transferred is 4096 data words (DWO to DW4095). 

The maximum number of data words which can be transferred is 

2048 data words. 
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2.2 Parameters 

ANST - - Initiation bit 

SSNR X Interface data block 

ANZW - - Flag word 

BETR - - Operating mode 

NAMl 

HAM2 1 : { Name of data set (also sector) on the bubble memory 
NAM3 = 1 

TYP = Block type 

QU-B X Source data block number 

QUDW - - Source data word number 

ZI-B I Destination data block number 

ZIDW - - Destination data word number 

ZAHL - - Number of words to be transferred 

PAFE - - Parameter error byte 

2.2.1 Direct and Indirect Parameterization 

The FB BUB-155U Conception includes direct and indirect assignment 

of the block parameters. 

Only the initiation bit (ANST) and the parameter error byte (PAFE) 

have to be entered directly. 

In the case of the direct parameter assignment, the parameters specified 

in the block call will be directly processed by the function block. 

In the case of the indirect parameter assignment, a pointer to a para- 

meter field is transferred to the function block with the block para- 

meters. 

The "actual" parameters are arranged without any gap in the same order 

as for the direct parameter assignment. 
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2.2.2 Parameterization of SSM, MZW, BETR, NAMl, NA132 and NAM3 

The high byte (left byte) of the SSDB parameter is used as switching 

criterion for direcdindirect parameter assignment. 

High byte of SSNR 0: direct parameter assignment: 

SSNR, ANZW, BE=, NAM1, NAM2 and W 3  

are parameerized directly 

High byte of SSNB <> 0: indirect parameter assignment, 

SSNR, ANZW, BETR, NAM1, NAM2, and NAM3 

are stored in the data block specified 

in this byte starting at the data word . 

indicated in the low byte of SSNR. 

The ANZW, BETR, NAM1, HA132 and NAM3 block parameters are irrelevant 

in the indirect parameter assignment. 

2.2.3 Parameterization of TYP, QU-3 QUDW, 21-B, ZIDW, and Z M L  

In direct parameter assignment, the FB BW-115U processes directly the 

source and destination parameters specified in the block call; in in- 

direct parameter assignment, the block paranteters.build a pointer to 

a parameter field in a data block that contains the "current" source 

and destination parameters. 

Parameter sequence and data format are similar to those used in direct 

parameter assignment. 

Indirect parameter assignment of the source and destination parameters 

is achieved with parameter TYP = "XX" (data fomaz KC1.l 

The QU-B parameter gives the data block number and QUDW the word number 

at which the TYP, QU-B, QUDW, 21-B, ZIDW and ZAHL parameters are stored. 

The block parameters 21-B, ZIDW and ZAHL are irrelevant for indirect 

parameter assignment. 
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c- 2.2.4. Parameter Descript ion 

*) ANST: I n i t i a t i o n  b i t  

The i n i t i a t i o n  b i t  (ANST) is  s e t  by the user  i f  d a t a  i s  t o  be t ransfer red  

from the  PC t o  the  bubble memory. 

This b i t  must be s e t  by the user.  

It is r e s e t  by the  FB BUB-115U block a f t e r  the  reques t  has  been serviced. 

Kind/type of parameter: Input /b i t  

Possible range: E 0.0 ... E 127.7 
A 0.0 ... A 127.7 

M 0.0 ... M 255.7 

Admissible range: A 0.0 ... A 127.7 ( i f  a v a i l a b l e )  on the  

CPU 942/943 

A 0.0 ... A 63.7 ( i f  a v a i l a b l e )  on the  CPU 941 

M 0.0 ... M 255.7 

*) SSNB: I n t e r f a c e  number 

This number i s  the  number of the in te r face  used t o  address the  bubble 

memorymodule. ' 

The i n t e r f a c e  number must match the i n t e r f a c e  number which has been 

parametrized f o r  t h i s  in te r face  (bubble memory module) a t  the  SYNCHRON 

data  handling block. 

Kind of pararnete+/Type . Data / KY 

Possible range : 0,O ... 255,255 

Admissible range: 0 ,0  .. .0,7 
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aigh byte = 0 :  direct parameter assignment: Low byte = SSNR 

High byte <> 0: indirect parameter assignment, 
High byte = Data block number; the parameters are 

stored in this DB 

Low byte = Pointer to the data word at which the 

parameters are stored 

* ANZW: Address of condition code word 

Address of the condition code word containing the flags indicating that 

the request servicing is carried out by the FB BUB-115U. 

It contains the status and error messages which are generated by the ' 

bubble memory firmware and by the FB BUB-115U, and which are available 

to the user once the request has been terminated or interrupted. 

Kind of paranreter/Type: Data / KY 

Possible range: 0,O ... 255,255 

Admissible range : 0,O ... 0,254 (flag area) 

2,O ... 254,255 (data block) 

The user can place the condition code word (16-bits long) either into 

the flag area or into the data block. 

The high byte (left byte) of the ANZW parameter is the switching 

criterion: 

High byte = 0 : Condition code word is located in the flag area 

and the low byte (right byte) indicates the flag 

word address of the condition code word 

High byte <> 0 : Condition code word is located in the data block 
and the high byte contains the number of this data 

SIMATIC S5 



SIEMENS 5 13 

block; the low byte contains the data word address 

of the condition code word 

Structure of the flag word. 

l I Error number 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  it WO. 
l l l l l l l l l l l l l l l l i  

I Free *) 

L-- 

1 1 

Note: *) These bits are cleared by the FB-BUB-115U block when the con- 

dition code word is written. 

Free *) 

FB BUB-115U active 

If the FB BUB-115U block issues the message "Request ended in error" 

in bit 3 of the flag word, the tetrad bit 8 to bit 11 contains an error 

number which gives information on the cause of the interrupt. 

l L 

FB BUB-115U ended 
without error 

FB BUB-115U ended in 
I error 

I l 
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Error numbers in the flag word: 

(1 to 5: errors detected by the programmable controller) 

. ( 6  to C'd: errors detected by the bubble memory) 

0 = no error 

1 = Parameter error (for more information, see PAFE) 

2 = NO. not used 

3 P Operating mode HS --> MS: Data block does not exist on bubble; 

danger of "header gap" 

4 = Operating mode MS -> HS: Data block on bubble too short 

Operating mode HS --> S: Data block on bubble too short 

Danger of "intermediate gap" 

5 = ZAEL = ''Joker length": Source data block (QU-B) too long: 

Data block without block header 

greater than 2048 data words 

6 = Hardware error 

7 = Bubble memory not formatted 

8 = Bubble memory full 

9 = Operating mode MS --> HS: Data block or name of dat..~ set does 

not exist on bubble 

AH = No. not used 

BH = Erroneous request 

CH = Handshake error 
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* BETR: Operating mode 

There are two operating modes: 

HS --> MS: Transfer from the main memory of the PC (HS) to the bubble 

memory (MS) 

MS --> HS: Transfer from the bubble memory (MS) to the main memory 

of the PC (HS) 

Kind of parameter/Type: 'Data / KC 

Possible range: All ASCII characters 

Admissible range: HS (HS--> MS) 

MS (MS--> HS) 

* NAM1, NAMZ, NAM3: Name of data set, sector name 

The data blocks are stored on the bubble under a data set name 

(also sector name) comprising NAMl, NAM2 and NAM3. 

Hence, data blocks can be stored under as many data block names as 

desired. 

The data set name consists of 6-digit ASCII characters. 

* NAM1: Name part l 

Characters 1 and 2 of the six-digit name of the data block (also 

sector name) into/from which the block is tocbe transferred. 

Kind of parameter/Type: Data / KC 

Possible range: All ASCII characters 



S IEXENS 

Admissible range: All ASCII characters 

* NAM2: Name part 2 

Characters 3 and 4 of the six-digit name of the bubble data set (also 

sector name) intolfrom which the block is to be transferred. 

Kind of parameter1Type: Data / KC 

Possible range: All ASCII characters 

Admissible range: All MC11 characters 

* HAM3: Name part 3 

Characters 5 and 6 of the six-digit name of the bubble data set (also 

sector name) intolfrom which the block is to be transferred. 

Kind of paranteterjlype: Data / KC 

Possible range: All MC11 characters 

Admissible range : All ASCII characters 

* TYP: Block type 

This parameter is the switching criterion used for switching between 

direct and indirect parameter assignment of TYP, QU-B, QUDW, 21-B, 

ZIDW and AN2 : 
-. .-; . . 

If TYP contains the value KC="DBN, the parameters are assigned directly. 

If TYP contains the value KC="XXW, the parameters are assigned indirectly. 
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Kind of parameter/Type: Data / KC 

Possible range: All MC11 characters 

Admissible range: DB: direct parameter assignment 

XX: indirect parameter assignment 

* QU-B: Number of source data block 

In direct parameter assignment, this parameter contains the number of 

the source data block from which the data is transferred; in indirect 

parameter assignment, it contains the number of the data block which 

contains the parameter list (TYP = XY). 

Kind of parameter/Type: Data / KF 

Possible range : -32768 ... +32767 

Admissible range: +l ... + 254 

* QUDW: Number of the source data word 

First word in the source data block which is transferred (for direct 

parameter assignment); or data word address at which the parameter 

list is stored (for indirect parameter assignment). 

Kind of parameter/Type: Data / KF 

Possible range : -32768 ...+ 32767 

Admissible range: +O ... +2048 

* ZI-B: Number of the destination block 



This parameter contains the number of the source data block to which 

the data is transferred (for direct parameter assignment); it is 

irrelevant in the case of the indirect parameter assignment (TYP = 

xx). 

Kind of parameterllype: Data / E? 

Possible range: -32768 ... + 32767 

~dmissible range: +l ... +254 

* ZIDW: Number of the destination word 

First word in the destination block to which data is transferred.(for 

direct parameter assignment); this parameter is irrelevant in case 

of indirect parameter assignment 

Kind of parameterllype: Data / KF 

Possible range: -32768 ... +32767 

Admissible range : +O .. . +2M8 

* ZAHL: Number of data words to be transferred 

This parameter contains the number of words to be transferred (for 

direct parameter assignment). 

If the so-called "wildcard length" is used (ZAHL = - 1 1 ,  the actual 

data block length of the source block is transferred from the data 

block header; the QUDW parameter is irrelevant, i.e. it is set to 

zero by the FB BUB-115U block. The transfer begins at DW 0 in the 

source data address. 

This parameter is irrelevant with indirect parameter assignment. 

Kind of parameter/Type: Data / 'KF 
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A.. ' : 
Possible range: -32768 ... +32767 

Admissible range : +l ... +2048 
-1 (wildcard length) 

* PAFE: Parameter error byte 

The byte indicated here (flag byte, output byte, input byte) is set 

when the FB BUB-115U block recognises a parameter error. 

Kind of parameterlType: Output / BY 

Possible range : EB 0 ... EB 127 
AB 0 ... AB 127 
MB 0 ... MB 255 

Admissible range: EB 0 ... EB 127 (if available) CPU942/943 
AB 0 ... AB 127 (if available) CPU9421943 
EB 0 ... EB 63 (if available) CPU941 

AB 0 ... AB 63 (if available) CPU941 

MB 0 ... MB 255 
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Structure of the PAFE byte: 

7 6 5 4 3 2 1 0  Bit No. 

I 
1 Error = 1 

I I NO error = o 
I I 
1 J i s a l w a y s c l e a r e d  

I when writing the PAFE byte 

I 
I 

Error number 

The following error numbers may occur in  the PAFE byte: 

Figure 5: Structure o f  the PAFE byte 
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The following error numbers might appear in the PAFE byte: 

0 = NO error 

1 = Data block for indirect parameter assignment does not exist 

or is too short; DB 255 used resp. non-admissible range 

2 = Interface number (SSNR) > 7 or interface SSNR does not exist 

3 = Data block for ANZW parameter does not exist; DB 255 used 

resp. non-admissible range 

4 = Wrong operating mode (BETR): 

BETR # 'HS' BETR # 'MS' 

5 = Wrong block type (TYP): 

TYP # 'DB'; TYP # 'XX' 

6 Block number (QU-B, ZI-B) not admitted: 

BETR P HS --> MS : QU-B < 1 ; QU-B > 254;  

ZI-B < 1; 21-B > 254 

BETR MS --> HS: QU-B < 1; QU-B > 254 
ZI-B < 1; ZI-B > 254 

7 Data block does not exist in the programmable controller or 

it is too small: 

BETR = HS --> MS: QU-B; QUDW > DB length; 
QUDW + ZAHL > DB length 

BETR = MS --> HS: 21-B; ZIDW > DB length; 
ZIDW + ZAHL > DB length 

8 =: Data word number (QUDW, ZIDW) not admitted: 

9 = Number (ZAHL) not admitted: 

ZAHL < = 0; ZAHL # 1; ZAHL > 2048 

AH Data handling block DB 255 does not exist or is too small 

SIMATIC S5 AG 115U 2-16 



2.3 Program Example for FB BUB-115U 

By setting the initiation flag M1OO.O, the user issues a request to 

the FB BUB-115U. 

100 data words starting at DW l5 in the DB 35 data block are to be 

transferred from the main memory of the PC to the bubble memory in 

DB 40, starting at DW 30 and stored under the name "DATUMl". 

The interface number 2 has been parametrized for the bubble memory. 

The condition code word is stored in flag word MW 180. 

Parameter errors are stored in flag byte MB 50. 

2.3.1 Direct Parameterizing 

OB 1 

:U 
:UN 
:R 
:S 
:U 
: SPB 

HAME :BUB- 
ANST : 
SSNR : 
ANZW : 
BETR : 
NAMl : 
NAH2 : 
M 3  : 
m :  
QU-B : 
QUDW : 
21-B : 
ZIDW : 
ZAHL : 
PAEE : 

H 90.0 
M 100.0 
M 90.0 
H 100.0 
M 100.0 
FBI99 

,115U 
M 100.0 
KYO, 2 
n o ,  l80 
KCIIS 

:R; ] 
KC31 
KCIIB 
m+35 
W+15 
KF+40 
=+30 
KF+ 100 
m 5 0  

Flag for initiation activation 
Initiation flag 
Reset activation flag 
Set initiation flag 
Initiation? 
Call of FB BUB-115U 

Initiation bit: M 100.0 
Interface number: 2 
Condition code word address: MW 180 
.Operating mode: HS --> MS 

Sector name: DATUM1 

Block type : DB 
Source data block number: DB 35 
Source data block number: DW 15 
Destination data block number: DB 40 
Destination data word number: DW 30 
Number: 100 data words 
PAFE byte: ME 50 
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The initiation bit (M 100.0) is reset by the FB BUB-115U once the 

request is completed. 

2.3.2 Indirect Parameterizing 

The SSNR, ANZW, BETR, NAM1, NAM2, NAM3 parameters are stored in DB 101, 

starting at DW 10. 

The TYP, QU-B, QUDW, 21-B, ZIDW and ZAHL parameters are stored in DB 110, 

starting at DW 1. 

OB 1 

:U M 90.0 
:UN M 100.0 
:R M 90.0 
:S M 100.0 
:U M 100.0 
:SPB FBI99 

NAME :BUB-11SU 
ANST : M 100.0 
SSNR : KY101,lO 
ANZW : 
BETR : KC 

NAMl : 
NAM2 : 
NAM3 : 
m :  
QU-B : 
QLJDW : 
21-B : 
ZIDW : 
ZAHL : 
PAFE : 

KC 
KC 
KCXX 
KF+110 
KF+ 1 
KF+O 
KF+O 
KF+O 
NB50 

The initiation bit (M 100.0) 

quest is serviced. 

Flag for initiation activation 
Initiation flag 
Reset activation flag 
Set initiation flag 
Initiation? 
Call of FB BW-115U 

Initiation bit: M 100.0 
Parameter are in DB 101 at DW 10 
(left parameter byte >< 0 --> 
indirect parameter assignment 
f DB number 
Irrelevant parameters 

Indirect parameter assignment 
Parameter DB: DB 110 
Parameter list begins at DW 1 
Irrelevant 
Irrelevant 
Irrelevant 
PAFE byte: MB 50 

is reset by the FB BUB-115U once the re- 
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Parameter l i s t  SSNR, ANZW, BETR, W 1 ,  NAAYZ, Nk43 

DW 10: -KY = 0.2 I n t e r f a c e  number: SSNR = 2 

11: KY = 0 . 1 8 0  Condition code word address  MW 180 

12: KC a HS Operating mode= --> ?l% 

13: RC = DA 

14: KC = TU I S e c t o r  name: DATUM1 

15: KC = M1 

Parameter l i s t  TYP, QU-B, QUDW, 21-3, ZIDW, ZAHL 

DW 1 : KC = DB Block type = DB 

2 : 'a p +35 Source data  block: DB 35 

3: KF = +l5 Source data  word: DW 15 

4 : KF = +40 D e s t i n a t i o n  data  block: DB 40 

5 : lU? m +30 D e s t i n a t i o n  d a t a  word: DW 30 

6 : KF = +l00 N u m b e r = 1 0 0  d a t a w o r d s  
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2.3 .3  Cold S t a r t  and R e s t a r t  
A.. 

During cold s t a r t  and r e s t a r t ,  the SYNCHRON funct ion  block must be 

ca l l ed  f o r  each a v a i l a b l e  i n t e r f a c e  (bubble memory). 

Error  messages of  the  SYNCHRON funct ion block must be eva lba ted  by 

the use r  s ince  a  c o r r e c t  synchronizat ion of t he  i n t e r f a c e  i s  requi red  

by the FB BUB-115U block.  

Af te r  the  i n t e r f a c e  h a s  been synchronized, a  system-specif ic  SEND reques t  

must be t ransmi t ted  t o  t h e  AS 513 i n t e r f a c e .  

Moreover, the  i n t e r n a l  s t a t u s  word of the FB-BUB-115U block must be 

de le ted  f o r  each i n t e r f a c e .  

: SPA FB 249 
NAME : SYNCHRON 
SSNR : KY0,Z 
BLGR : KY0,4 
PAFE : MB255 

:A DB255 
:L KBO 
: T DW 1 
: T DW 31 
: T DW 35 
: T DW 66 
: T DW 97 
: T DW 128 
: T DW 159 
: T DW 190 
: T DW 221 
: T DW 252 

:SPA FB244 
NAME :SEND 
SSNR :KY0,2 

A-NR :KY 0 ,10  
ANZW :MW 250 
QTYP :KC NN 
DBNR :KY 0,O 

Call of the handling block 
SYNCHRON 
I n t e r f a c e  number : 2 
Block s i ze :  e.g. : 4 (128 b y t e s )  
Parameter e r r o r  byte: NB 255 

Data bu f fe r  f o r  the  FB BUB-115U 

I n t e r n a l  s t a t u s  f l a g  
I n t e r n a l  s t a t u s  f l a g  
Delete  s t a t u s  word i n t e r f a c e  0 
Delete  s t a t u s  word i n t e r f a c e  1 
Delete  s t a t u s  word i n t e r f a c e  2 
Delete  s t a t u s  word i n t e r f a c e  3 
Delete  s t a t u s  word i n t e r f a c e  4 
Delete  s t a t u s  word i n t e r f a c e  5 
Delete  s t a t u s  word i n t e r f a c e  6 
Delete  s t a t u s  word i n t e r f a c e  7 

Ca l l  of the  SEND handling block with s t a r t  
r eques t  f o r  the AS 513 (bubble memory module) 
I n t e r f a c e  number: 2  (corresponds t o  t h a t  of 
t he  FB sYNCBKON) 
Request number: 10 ( f i x )  
Condition code word: e.g. MW 250 
Source type ( f i x )  
I r r e l e v a n t  
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QATJF :K? 0 
QWE :m 0 
PAFE :I% 255 
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Irrelevant 
Irrelevant 
Parameter arror byte: e.g. M3 255 
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The SYNCHRON Function Block 

1 SYNCHRON I 
I I 
I l 

( 1 ) ---- I SSNR I 
( 2 I---- 1 BLGR I 

1 PAFE 1 ---43) 

I I 
I L 

Figure 6: Function block FB SYNCHRON 

3.1 Functional Descript ion 

The SYNCHRON function block (FB 249) is responsible f o r  synchronizing 

the  c e n t r a l  module and the  i n t e r f a c e  (bubble memory). 

The i n t e r f a c e  between the  c e n t r a l  module and the  i n t e r f a c e  is deleted 

o r  p rese t .  

The i n t e r f a c e  must be synchronized during cold s t a r t  i n  the  s top  s t a t e  

(OB 21) and a f t e r  "power on" (OB 22). 

This handling block can only be ca l l ed  a t  s t a r t u p  t i m e ,  i . e .  during 

cold s t a r t  o r  r e s t a r t .  

3.2 Parameters 

SSNR = I n t e r f a c e  number 

BLGR = Block s i z e  

PAFE = Parameter e r r o r  byte 
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3.3 Parameter Description 

*) SSNR: Interface number 

L.. ' 

Number of the interface used to access the bubble memory. 

Kind of parameterlType Data / KY 

Possible range: 0,O ... 255,  255 

Admissible range: 0,O ... 0,7 
High byte = 0 :  Direct parameter assignment: Low byte = SSNR 

High byte 0 9: Indirect parameter assignment: 

Low byte = point to parameter field; 

The parameters SSNR und BLGR are located in the data 

block opened which has been opened before calling the 

FB SYNCHRON in the same way (sequence, format) as for 

the direct parameter assignment. 

* BLGR: Block size 

On system startup, the block size is determined b - t h e  FB SYNCHRON 

block. 

This size can be affected by the BLGR parameter. 

To determine the block size, the SYNCHRON block Bransfers a "desiredf' . 

block size to the interface, according to the BLGR parameter. This 

size is then checked and changed, if necessary. -%c== 

The "resulting" block-size constitutes the upper limit for the SEND 

and RECEIVE blocks; it limits the maxirmun (net) number of data bytes 

to be receivedlsent for each block call. 

SIMATIC S5 AG 115U 3-2 



SIEMENS 513 

I f  the area  t o  be t r ans fe r red  is  longer than t h i s  block, subsequent 

blocks a r e  then t ransfer red .  

To obta in  a high throughput, s e l e c t  a g rea te r  block s i z e  ( load of pro- 

grammable c o n t r o l l e r  cycle) .  

To reduce the  runtime of the  function blocks, s e t  a small block s i z e  

(low da ta  throughput).  

Kind of  pararneter/Type: Data / ICY 

Poss ib le  range: 0.0 ... 0,255 

Admissible range: 0,O ... 0,255 

The block s i z e  can be set as  follows: 

Parameter I 
value/BLGR I Meaning 

0 I Standard . value ( 6 4  bytes ) 

1 1 16 bytes 

2 1 32 bytes 

3 1 64 bytes 

4 / 128 bytes 

5 1 256 bytes 

6 1 512 bytes 

7. . .254 1 Standard value ( 64 bytes)  \ 
25 5 I Block s i z e  set t o  512 bytes) 

Fig .  7 :  Block s i z e  of the  FB SYNCHRON 
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* PAFE: Parameter-error byte 

The byte indicated here (flag byte, output byte, input byte) is set 

when the FB BUB-11SU block detects a parameter error. 

Kind of parameter/Type: Output / BY 

Possible range: EB 0 ... EB 127 
AB 0 ... AB 127 
NB 0 ... ?!B 255 

Admissible range: EB 0 ... EB 127 (if available) for the 
CPU942/943 

AB 0 ... AB 127 (if available) for the 
CPU942 / 943 

EB 0 ... EB 63 (if available) for the CPU941 

AB 0 ... AB 63 (if available) for the CPU941 

YB 0 ... M0 255 

Structure of the PAFE byte: 

7 6 5 4 3 2 1 0  Bit No. 

J - I  I I l l l L - -1 
J Error = 1 

I I NO error = o 
I I 
1 I is always cleared 

I when writing the PAFE byte 

I 
I 
] Error number 

Fig. 8: Structure of the PAFE byte 

SIMATIC SS 



SIEMENS 

The following error numbers may occur in the PAFE byte: 

0 = NO error 

1 to 4 Erroneous source/destination parameters 

1 = Wrong ORG format 

2 = range doesn't exist (DB doesn't exist) 

3 = Range too small 

4 = Timeout 

5 = Erroneous condition code word 

6 P NO sourceldestination parameters for SEND/RECEIVE-ALL 

7 = Interface does not exist 

8 ' Interface not ready 

9 = Interface overloaded 

AH = Free 

BH = Request number is not permitted 

CH = Interface not acknowledge3 or enabled 
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4 The SEND Function Block 

I SEND I 
l I 
I I 

( 1 ) ---- I SSNR 1 
(2)----l A-NR l 
3 -  BNZW I 
4 QTYP I 
5 -  DBNR 1 
( 6 I---- 1 QANF 1 
( 7 ) ---- 1 QLAE I 

I PAFE !----(l41 

I I 

Figure 9: Function block FB SEND 

4.1 Functional Description 

The SEND function block is responsible for initiating a request on 

an interface (bubble memory). 

In addition to the SSNR, A-NR, ANZW and PAFE parameters, the block 

requires the QTYP parameter. 
. A  
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4.2 Parameters 

SSIJR 

A-NR 

AN2 W 

DBNR 

PAFE 

Interface number 

Request of the interface 

Address of the condition code word indicating 

the processing of the initiated request 

Type of data source from which data is transferred 

Data block number 

"relative starting address" of the data source 

Number of source data (in bytes or words) 

Error flag in case of parameter error 

4.3 Parameter Description 

*) SSNR: Interface nuinber 

Number of the interface for accessing the bubble memory. 

Kind of parameterlType Data / KY 

. 
Possible range: 0,O ... 255; 255 

Admissible range: 0 , O  ... 0,7 

High byte = 0: Direct parameter assignment3-t; 

Low byte = SSNR 

High byte # 0: Indirect parameter assignment;- 

Low byte = pointer to parameter field; 

The parameters SSNR, ANR and MZW are located in 

the data block opened prior to the call of FB SEND, 

according to the following order and format: 
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DW n+l KY: I 0 ,  A-NR i 
I 

* A-NR: Request number 

Number of the request for the interface addressed (bubble memory 

module) : 

Xind of parameter/Type: Data / KY 

Possible range: 0,O .. . 0, 255 
Admissible range: 0,lO 

The request number "10" performs the special function "Setting of the 
I 

AG 115U" in case one programming device is connected to the bubble 

memory module. 

* AWZW: Condition code word (double word) 

Address of the condition code word containing the processing of the 

request specified under A-NR. - -  - 

Kind of parameter/Type: Input/W 

Possible range: DW 0 ... DW 255 

M 0 ... MW 254 
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Admissible range : DW 0 ... DW 254 Flag word i s  i n  a  d a t a  block 

MW 0 ... MW 252 Flag word is i n  t he  f l a g  a rea  

DW is  r e l a t e d  t o  t h e  d a t a  block opened before t h e  SEND block has  been 

ca l led .  

Note: The s p e c i f i e d  word and the following one a r e  used (DW n and 

DW n+l  o r  MW n and MW n+ l ) .  

Request s e r v i c i n g  is shown i n  t lW n o r  MW n. 

The SEND block  e n t e r s  t he  number of da t a  t r a n s f e r r e d  i n  t h e  word 

following t h e  f l a g  word ("length wordn). 

S t ruc tu re  of t h e  f l a g  word. 

15 14 13 12 11 10 9 8 7 6 5  4 3 2 1 0 B i t  No. 
1 1 1 1 1 1 I I I  * I* I* I* I I I I* I  -- 
Free 

1 1 ' -  Request is  i n  progress  

I Request ended 
I wi thout  e r r o r  

Request ended i n  
e r r o r  

1 Er ro r  p u b e r  

Figure 10: S t r u c t u r e  of  t he  f l a g  word 

*) These b i t s  a r e  i r r e l e v a n t  i n  t h e  case of this-SEND reques t .  

The f l a g  word is d iv ided  i n t o  four  te t rads :  - .,. . 

Tetrad 1, b i t s  0  t o  3, s t a t u s  f lag :  

The codes i n d i c a t e  i f  a  reques t  has  been s t a r t e d ,  i f  e r r o r s  have 

occurred o r  i f  t h e  r eques t  is  a l ready  f in i shed .  
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Tetrad 2 ,  b i t s  4 t o  7 ,  da ta  management: 

I r r e  levant  

Tetrad 3, b i t s  8 t o  11, is ava i l ab le  for  e r r o r  f l ags :  

The e r r o r  f l a g s  of the request  a r e  disp1ayed:These e r r o r  f l a g s  

a r e  only v a l i d  when b i t  "request ended i n  er ror"  is s e t  i n  the 

s t a t u s  t e t rad .  

The following f l a g  may occur: 

0:  30 e r r o r  

I f  the b i t  "Request ended i n  er ror"  is  s t i l l  set ,  it means t h a t  

the i n t e r f a c e  has res t ruc tu red  the request  a f t e r  a  cold s t a r t  

or  a  r e s t a r t .  

3: Area i n  PC too small o r  does not  e x i s t  

Tetrad 4, b i t s  12 t o  15, not used a t  present.  

* QTYP: Type of d a t a  source 

Default type of the  da ta  source 

Kind of parameter/Type: Data / KC 

Possible range: A l l  ASCII characters  

Admissible range: NN 

The parameter QTYP "NN" indica tes  tha t  no fu r the r  parameter is 

ava i l ab le ;  the  parameters a r e  ava i l ab le  on the  bubble memory module. 

* DBNR: Data block number 

I r re levan t  
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* QANF: Starting address of the source data block 

Irrelevant 

* QLAE: Length of the source data block 

Irrelevant 

* PAFE: Parameter error byte 

The byte indicated here (flag byte, output byte, input byte) is set 

when the block detects a parameter error. 

Kind of parameter/Type: Output / BY 

Possible range: EB 0 ... EB 127 
AB 0 ... AB 127 
MB 0 ... MB 255 

Admissible range: EB 0 ... EB 127 (if available) for the 
CPU942/943 

AB 0 ... AB 127 (if available) for the 
CPU942/943 

EB 0 ... EB 63 (if available) for the 

CPU941 

AB 0 ... AB 63 (if available) for the - 

CPU94 1 

MB 0 ... MB 255 

For the structure of the PAFE byte, refer to Section 3.3 
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The status flags of tetrad 1 perform the following functions: 

Bit 1: Request is being processed 

Set: By the SEND handling block when the corresponding 

request has been made. 

Clear: By the SEND handling block when the appropriate 

request has been processed or interrupted. 

Bit 2: Request ended without error 

Set: By the SEND handling block when the request has been 

ended without error. 

Clear: By the SEND handling block when the request is 

initiated again. 

Bit 3: Request ended in error 

Set: By the SEND handling block when the request has been 

interrupted due to an erros. 

Clear: By the SEND handling block when the request has been 

initiated again. 
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5 Software 

Software required for a maximum of 8 bubble memory modules in the 

AG 115U: 

- OB 2 1 ,  OB 22 cold start, restart parametrized for 8 interfaces 

with the FB 249 SYNCHRON and the system specific SEND request 

- FB 244 SEND 

- FB. 245 RECEIVE 

- FB 246 FETCH 

- FB 247 CONTROL 

- DB 255 Data buffer 
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6 Technical Data 

Block number: 

Block name-: 

Library number: 

Block length: 

Call length: 

Processing time: Typ. 24 ms to 66 ms CPU 941 

Typ. 15 ms to 60 ms CPU 942 

Typ. 8 ms to 50 ms CPU 943 

Function blocks called: FB 244 SEND 

F8 245 RECEIVE 

FB 246 FETCH 

FB 247 CONTROL 

Data blocks called: 

Flag area allocated: 

(scratchpad area) 
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DB ''PAW" (indirect parameter assignment) 
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Process Control Keyboard (PBT 982) 

Process Control Keyboard (PBT 982) 

with additional kyrillic layout 

Operating Manual Order numbers: E89100-A503-Ull-B 
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1 T e c h n i c a l  D e s c r i p t i o n  

1.1 Field of Application 

The PBT process control keyboard was designed for the control 

and observation of processes in a rough industrial environ- 

ment. 

The characteristics of the keyboard are as follows: 

* High degree of protection, strong housing 

* Keyboard layout with the most essential functions 

The process control keyboard shall be used in conjunction 

with the CP 525 and CP 526 communications processors. 

Configurations: 

Operation at the CP 526 ( 1 )  

In this case the CP 526 is connected to the keyboard inter- 

face. 

Operation at the CP 525 ( 2 )  

In this case the PBT is connected to the 3975 data display 

unit instead of the standard keyboard. The data display 

unit is connected to the CP 525 processor. 

Operating modes switchover is performed automatically. 

1.2 Design 

The process control keyboard is provided with the following 

function units (see Figure 1 . 2 ) :  

- DC/DC converter 

- TTY and RS422 serial interface 

- Matrix and DIL switch logic 

- Digisound logic 

- Microprocessor with EPROM and RAM. 
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The connection to the 3975 display unit is established by 

the keyboard cable; a connection cable is required for con- 

necting the CP 526. 
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Figure 1.2 Block diagram 
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1.3. Theory of Operation 

1.3.1 After Switch On 

Immediately after the unit has been switched on, still 

before entering the initial state, the whole device 

executes a self-diagnostic routine. Therefore it is neces- 

sary to connect the keyboard to the DS 075 display unit or 

to the CP 526 communications processor, so that the supply 

voltage is applied; set keyswitch to position "Keyboard 

ON" (hardware restart ) . 

The self-diagnostic routine comprises a BUS test, an 

EPROM and a RAM test; the runout of the keys is tested 

(short-circuit). This test program is part of the device 

firmware. 

The execution time amounts to approx. 1.5 sec. No cha- 

racter can be received by the keyboard during this period 

of time; the self-diagnostic routine cannot be interrupted. 

If defaults occur during this test, the red LED lights up 

with approx. 2Hz and keyboard operations are rejected. 

If the self-diagnostic routine is performed successfully, 

the accoustic signal sounds shortly and the PBT process 

control keyboard enters the following iktial state: 

- Green LED lights up (power supply O.K.) 

- International assignment 

- Capital letters in UNSHIFT level 

- Sound signal can be activated via the microprocessor 

by means of the BEL control character (sound signal 

has the maximum volume). The sound signal is twice as 

long as the acknowledge signal (approx. 300 ms). 

- Acknowledge sound signal on (duration approx. 150 ms). 

(Normal sound volume of the acknowledge sound signal.) 

- Brightness control (only in the case of CP 525) divided 

into 16 levels; can be adjusted for foreground and 

background via CTRL with the keys cursor control 

(brightness control on medium). 
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1.3.2 Matrix Processing 

The 16 function keys, the alphanumeric keys, the digital 

keys and the operator keys are arranged according to the 

matrix layout ( 6  columns, 24 lines). 

There are three other columns for the status lines (SHIFT, 

LOCK CTRL). 

They are scanned cyclically by the processor, timer con- 

trolled. Therefore the column lines are set to "0" one 

after the other.If, during this process, a key is pressed, 

the corresponding line is also set to "0". 

The hardware coordinates are obtained from these informations 

and the debouncing logic is started. 

During the next two scan cycles further key depressions of the 

keyboard are checked. If no key is identified, this means that 

there is only one key actuation. 

- Keyboard scan operation, 2 key lockout 

However, if a further switch is identified as closed, 

none of both keys can be interpreted in order to prevent 

multiactuation. This mode applies to all keys, except 

when coordinating with the CTRL, SHIFT and SHIFT-lock 

status lines. 

- FIFO memory 

If a keystroke is found "all right", the key position to- 

gether with the state of the status lines can be entered 

into a FIFD memory.for a maximum of 8 characters. The 

key actuati-on is acknowledged by means of a sound signal 

(duration approx. 150 ms). If the FIFO memory is full, 

the key signal is no longer input and an error flag is 

set. 
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- Repetitive keys 

By means of the software parameter assignment of the keys 

stored in EPKOM, check is made as to whether the key may 

be repeated. If this is the case, the firmware supplies 

the desired repeat frequency. 

Repeat generator: 

Key shortly depressed - repeat generator off (single 
function 

Key = depressed for 1 sec. - after 1 sec. the key code 
is transmitted with a 15 Hz 

repeat frequency (see Key 

~ssi~nment ) 

1.3.3 Interface Processing 

- Automatic initialization of the interfaces 

The power supply determines which of the 2 interfaces 

(cP 525 via DS075 display unit) is to be operated. 

Interface for CP 525: 

Transmission speed : 2400 baud 

Mode of transmission : X.27 (asynchronous, serial) 

Character frame : 1 start bit, 7-bit ASCII code, 

1 parity bit (even), 

2 stop bits 

Power supply : +5V via VDU 3975 

Interface for CP 526: 

Transmission speed : 2400 baud 

Mode of transmission : TTY passive (asynchronous, 

serial) 

Character frame : 1 start bit, 8-bit code, 1 parity 

bit (even), 2 stop bits 

Power supply : +24 V via CP 526 
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If the interface shall be changed, only the appropriate 

plug connection has to be established. The firmware auto- 

matically generates the new values specific to the inter- 

faces after the unit has run through the above-mentioned 

self-diagnostic routine without error. 

- Manual initialization of the interfaces 

If transmission speeds and character frames, other than 

those automatically set are required, this can be achieved 

manually by means of two DIL switches after the present 

interface has been removed and the keyswitch is on position 

"Keyboard OFF". 

- Information transmission 

A code assigned to the key is transmitted via the TxD line 

drivers of the serial interface. The keyboard can receive 

data via the RxD line receiver of the serial interface (the 

format of the transmitted and received data is basically 

the same). 

If during the transmit routine a receive interrupt occurs, 

it cannot be taken into consideration. 
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1.4 Technical Data 

Order numbers: 

- Process control keyboard 982 6ES5982-2AAll 

- Process control keyboard 982 
with additional kyrillic layout 

- Connecting cable for 
the connection to the CP526 6ES5727-2...0 

I 
length code 

Dimensions (in mm): 

Weight : 

Supply voltage : 

- Connection to 3975: 
- Connection to CP526: 

Power consumption: 

Degree of protection: 

Environmental temperature: 

- during operation 

- during storage and 
transport 

height X width X depth 

48/23,5 X 490 X 234 

(desk form) 

approx. 1.5 kg 
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O p e r a t o r  I n p u t  

I 

Figure 2.1 Keyboard layout (standard version) 
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Figure 2.la Keyboard layout with kyrillic characters 

(in upper left corner of each key) 
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The keyboard is structured as follows: 

A 16 function keys 

B Alphanumeric keys 

C Keys for cursor control and input 

D Digital keys 

E Keyswitches 

F Optical displays (ready-to-operate, input lockout) 

A: The 16 function keys are arranged in 2 rows of 8 below 

each other. 

B: Alphanumeric keys (can be switched off, see Chapter 4 ) .  

For international layout resp. kyrillic layout see 

following page 
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i )  I n t e r n a t i o n a l  l ayout  

Defaul t  a f t e r  switching on: Cap i t a l  l e t t e r s  

"Shift-Lock" - key 

a lpha  c h a r a c t e r s :  c a p i t a l  l e t t e r s  <---> smal l  l e t t e r s  

s p e c i a l  c h a r a c t e r s ,  number row: always t h e  lower layout  

"Sh i f t  "-key 

a lpha  c h a r a c t e r s :  c a p i t a l  l e t t e r s  <---> smal l  l e t t e r s  

s p e c i a l  c h a r a c t e r s ,  number row: always t h e  upper layout  

i i )  Addi t iona l  k y r i l l i c  l ayout  

Defaul t  a f t e r  switching-on: c a p i t a l  l e t t e r s .  

When us ing  t h e  keyboard ve r s ion  with a d d i t i o n a l  k y r i l l i c  

l ayout  t he  same ASCII codes a r e  genera ted  a s  f o r  t he  . 

i n t e r n a t i o n a l  l ayou t .  Yet t he  r e a c t i o n  t o  "Sh i f t "  and 

" S h i f t  Lock" i s  d i f f e r e n t :  

The "Shi f t "  and t h e  "Shift-Lock" key each s h i f t  t he  

complete alphanumeric block.  

a lpha  c h a r a c t e r s :  c a p i t a l  l e t t e r s  <---> smal l  l e t t e r s  

s p e c i a l  c h a r a c t e r s ,  number row: lower <---> upper layout  
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C: Keys for cursor control and input 

Cursor control (cursor movement from input 

field to input field) 

C 3 Cursor control within an input field 

Cursor positioning to the first input field 

a)For operation at the DS075: 

initiation of a data input 

b)For operation at the CP 5 2 6 :  

cursor positioning in the command line 

Data trans £er 

Abort 

D: The digital keys comprise the digits 0.,.9 as well as 

a decimal point and a minus sign. 

2.2 Keyswitches ,J.LEDs 

Position keyswitch Meaning 

vertical input lockout 

horizontal . keyboard release 

The ready_"s&aeus is. displayed by :the green LED. The green 

LED genef$TIy l-ights up when the power supply is on. 

The red LED displays errors occuring during a self-diagnostic 

routine (blinking). 

Keyboard operation is specified in the CP 5251526 operating 

manual S. 



3 P u t t i n g  I n t o  O p e r a t i o n  

3.1 Connection to the DS 075 Display Unit 

The keyboard cable is directly connected to the keyboard 

connection of the DS 075. 

3.2 Connection to the CP 526 Communications Processor 

The connection cable of the keyboard must - not be used 

for direct connection to the CP 526. The-nnection has 

to be performed via the 6ES5727-24...0 con7nection cable. 

This cable can be delivered with a length of up to 200m. 
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3.3 Switch On 

After the supply voltage has been switched to the DS 075 

resp.CP 526 the keyboard is supplied with voltage via the 

connection cable. 

The transmission speed and the character frame are selected 

according to the supply voltage. 

The keyboard runs a self-diagnostic routine and is ready- 

to-operate approx. 1.5 second after successful completion. 

The ready status is displayed by means of a sound signal 

as well as by the lighting of the green LED. 

If the red LED also lights up (steady light, input lockout), 

the keyswitch has to be actuated in order to release the 

keyboard. 

If an internal error is detected during the self-diagnostic 

routine, the red LED blinks with a frequency of approx. 2Hz; 

in this state operations cannot be performed. 
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M a i n t e n a n c e  

4.1 Connector Assignment 

not used 

RS422 Receiver B 

TTY Transmitter - 

RS422 Transmitter B 

not used 

not used 

TTY Receiver + 

Ground 5V 

1 

9 RS422 Receiver A 

PBT 982-CP526 Connection Cable 

2 

10 Ground 24 V 

3 

11 RS422 Transmitter A 

4 

12 TTY Receiver - 
5 

13 TTY Transmitter + 

6 

14 +24V 

7 

15 +5V 

8 



4.3 Switches and Jumpers 

4..3.1 State of Delivery 

- S1 DIL switch 

4 3 2 1  

0 0 0 0 automatic Baud rate setting 

- S2 DIL switch 

0 0 0 0 0 0 0 0  - 
I I I 
I I j Automatic character frame 

1 I setting 

I I Xot used 

Alphanumeric keys active 

- Jumper S 

: = jumper removed, I = jumper inserted 

~um~erl~tate of delivery ( Meaning 
A-B 1 I I Test jumper 

C-D I I I No galvanic isolation 
E-F I : 1 M not linked to screen 
G-H I I : I Test jumper 
H-I I I Test jumper 
K-L I I EPROM selection 

L-M I I L I EPROM selection - 

N-0 I I EPROM selection 

0-P 1 I i, 1 EPROM selection:-. :. 

Baud rate and character*h-ames can be modifled and the 

alphanumeric keys be switched off for other applications. 

Arrangement of switches and jumpers, see Figure 4.3.1. 
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Bild 4.3.1 Arrangement of switches and jumpers 
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4.3.2 S e l e c t a b l e  Transmision Speeds 

S 1  DIL swi tch  - Func t ion  

4 3 2 1  

0 0 0 0  - Manual Baud r a t e  s e l e c t i o n  i n a c t i v e  

0 0 0 1  - 19200 baud 

0 0 1 0  - 9600 baud 

0 0 1 1  - 4800 baud 

0 1 0 0  - 2 4 0 0 b a u d  

0 1 0 1  - 1200 baud 

0 1 1 0  - 600 baud 

0 1 1 1  - 300 baud 

1 0 0 0  - 150 baud 

1 0 0 1  - 110 baud 

- Not used 

1 1 1 1  - S p e c i a l  a p p l i c a t i o n :  manufactur ing t e s t  I 

( s e e  4 .5)  

4.3.3 S e l e c t a b l e  Charac te r  Frames 

S2 DIL s w i t c h  - Func t ion  

Manual c h a r a c t e r  frame s e l e c t i o n  i n a c t i v e  

7 b i t s  + even p a r i t y  + 2  s t o p  b i t s  

7 b i t s  + odd p a r i t y  + 2 s t o p  b i t s - 7 r  

7 b i t s  + even p a r i t y  + 1 s t o p  b i t  I * ; .  

7 b i t s  + odd p a r i t y  + 1 s t o p  b i t  . 

7 b i t s  + 2  s t o p  b i t s  

8 b i t s  + 2  s t o p  b i t s  

8  b i t s  + even p a r i t y  + 1 s t o p  b i t  2 2 ~  

8  b i t s  + odd p a r i t y  + 1  s t o p  b i t  =- *  

8 b i t s  + even p a r i t y  + 2  s t o p  b i t s " ~  

8  b i t s  + odd p a r i t y  + 2  s t o p  b i t s  - -  

Not used 

S p e c i a l  a p p l i c a t i o n :  manufac tu r ing  t e s t  I1 

( s e e  4 .6 )  

The s w i t c h e s  5 ,  6  and 7 a t  t h e  S2 DIL s w i t c h  a r e  n o t  used.  
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4.3.4 Switch Off of the Alphanumeric Keys 

The alphanumeric keys of the keyboard can be switched to 

inactive via the switch 8 of the S2 DIL switch. 

S2 DIL switch 

Switch 8 

0 

1 

Alphanumeric keys active 

Alphanumeric keys inactive 

4.4 Keyboard Coding 

- For connection to the DS 075 see Figure 4.4.a 

- Fcr connection to the CP 526 see Figure 4.4.b 
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4.5 Receive Signals of the Keyboard (only for CP 525) 

The receive signals of the keyboard comprise parameter 

assignment messages and control characters. 

- Parameter assignment messages 

Parameter assignment of the acknowledge signal and 

sound volume 

Acknowledge signal loud : 'SUB' D a 'EM' 

Acknowledge signal normal : 'SUB' D b 'EM' 

Acknowledge signal low : 'SUB' D c 'EM' 

Acknowledge signal off : 'SUB' D d 'EM' 

Parameter assignment capital-small letters 

Capital letters in Unshift : 'SUB' D e 'EM' 

Small letters in Unshift : 'SUB' D f 'EM' 

Parameter assignment of the repeat frequency 

Repeat frequency fl=20 Hz : 'SUB' D g 'EM' 

Repeat frequency £2315 Hz : 'SUB' D h 'EM' 

Repeat frequency f3=10 Hz : 'SUB' D i 'EM' 

No key repetition : 'SUB' D j 'EM' 

Keyboard lockout/release 

Keyboard lockout , : 'SUB' D p 'EM' 

Keyboard release - : 'SUB' D q 'EM' 
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- Control characters 

Unlike the parameter assignment messages the control 

characters to the keyboard are not acknowledged. 

Triggering of the alarm signal 

The alarm signal is triggered with the character 

"BEL" . 

Transmission inhibit 

Character transmission can be inhibited from the key- 

board by means of the "DC3" character. If the FIFO me- 

mory is full, inputs to the keyboard are also inhibited. 

Transmission release 

The transmision can be released by using the "DC4" 

character. 

Acknowledgement signals 

Parameter assignment messages to the keyboard are 

acknowledged by it with: 

Message understood : 'DEL' Q + 'EM' 

Message not understood : 'DEL' Q - 'EM' 

- Brightness control (only for CP 5 2 5 )  

The brightness control is performed with the CRTL key . 

as well as with the cursor control keys, according 

to the 3975 VDU specification. 

The brightness is adjustable in sixteen levels, separately 

for foreground and background. 
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4.6 Test Possibilities 

For maintenance and manufacturing purposes there are 

provided two separate test possibilities which can 

be started independently, in addition to the self- 

diagnostic routine. 

- Manufacturing test I (DIL switch test) 

The interface to the CP 526 communications processor or 

to the DS 075 display unit has to be removed, i.e. the 

supply voltage is turned off. 

Set the keyswitch to position "Keyboard OFF". 

The DIL switch 1 is to be set as follows: 

S1 DIL switch Function 

1 1 1 1  Manufacturing test 1 

Establish connection to DS 075. 

Set keyswitch to position "Keyboard OM". Now the unit 

runs the self-diagnostic routine, then records the 

DIL switch setting "Manufacturing test I" and acknow- 

ledges it with a single sound signal (approx. 500 ms). 

Transmission speed; mode of!,transmission and character 

frame are adjusted to the DS 075 interface. 

Now all DIL switches 1oose:~heir original meaning; 

so their electromechanicalr~~nction can be checked 

by chosen test settings. Each .setting is displayed 

in binary form on the .IhS.0.7ht:display unit: and can 

only be checked visually. 
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Examp l e 

DIL switch 1 DIL switch 2 

1 2 3 4  1 2 3 4 5 6 7 8  

0 1 0 0  1 1 1 0 1 0 0 1  

If the manufacturing test I is to be concluded, the 

interface to DS 075 has to be removed (the supply 

voltage is turned off). 

Set keyswitch to position "Keyboard OFF". 

Then all DIL switches are to be set again to position 

"0" (OPEN) . 
Automatic setting of the transmission speed or a manual 

Baud rate setting is to be performed according to Section 

4.3. 

Now the manufacturing test I1 or the normal operation 

can be started. 

- Manufacturing test I1 (interface test) 

The interface to the CP 526 communications processor or 

to the DS 075 display unit has to be removed (the supply 

voltage is turned off). 

Set keyswitch to position "Keyboard OFF". 

The DIL switch 2 is set as follows: 

S2 DIL switch Function 

4 3 2 1  

1 1 1 1  Manufucturing test I1 

One of both short-circuit connectors can be connected 

to the interface optionally. 

Set keysw'i.t"c to position "Keyboard OX". 

The unit r ~ n s ~ t h e  self-diagnostic routine, then records 

the DIL switch- setting "Manufacturing test 11" and 

acknowledges it with a two time sound signal (approx. 

300 ms.) 
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Transmission speed, mode of transmission and character 

frame are set automatically to the selected interface. 

At the actuation of a key the corresponding code is 

transmitted and reflected to the unit by the short- 

circuit connector. The processor checks if the two 

messages are equal. If the transmitted and received 

messages are identical, this is acknowledged by a 

sound signal (duration approx. 150 ms). 

A negative acknowledgement is performed in case of an 

error, i.e. the red LED remains blinking until the key 

is depressed. 

In order to test the other interface, only the short- 

circuit connector has to be changed. 

To conclude the manufacturing test 11, the short-circuit 

connector has to be removed. 

Set keyswitch to position "OFF". Then all DIL switches 

are to be set to position "0" (OPEN). Automatic setting 

of the transmission speed or a manual setting of the 

character frame is to be performed according to Section 

4.3. 
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- Short-circuit connector for manufacturing test I1 

PBT 982 - Test RS422 interface (DS 075) 

PBT 982 - Test TTY interface (CP526) 
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SIMATIC S5 

1.. .' 
Process Communication Keyboard 982/2 

982/3 

.................................................................. 
Instruction i4anua l Order number: E89100-A611-Ull-A 
.................................................................. 

Contents 

1 T e c h n i c a l  D e s c r i p t i o n  

1.1 Scope of Application 

1.2 Design 

1.3 Method of Operation 

1.3.1 State after Power-up 

1.3.2 Matrix Processing 

1.3.3 Interface Processing 

1.4 Technical Data 

2 O p e r a t i n g  

2.1 Keyboard Layout 

2.2 Keylock Switch, LEDs 

3 I n s t a l l a t i o n  

3.1 Connection to CP526 

3.2 Power-up 

3.3 982/3 Desk Type 

M a i n t e n a n c e  

Pin Assignments 

PBT 982 - CP526 Adapter Cable 
Switches and Jumpers 

State of Delivery 

Selec table Bit Rates 

Selectable Character Frames 

Input Lockout 

Keyboard Codes 

Test Possibilities 

SIMATIC S5 



1 T e c h n i c a l  S p e c i f i c a t i o n s  

The 982/2 process communication keyboard was designed for 

controlling and monitoring processes in a rugged industrial 

environment. The keyboard thus has following inherent 

features: 

* a high degree of protection and a robust casing 

* a keyboard layout that is restricted to essentials. 

The process communication keyboard is designed for use on 

the CP 526 communications processor. 

The keyboard is connected to the keyboard interface on the 

CP 526 via an adapter cable. 

1 . 2  Design 

The process communication keyboard contains the following 

functional units (see Fig. 1 . 2 ) :  

- DC/DC converter 

- serial TTY interface 

- matrix and DIL switch logic 

- buzzer logic 
- microprocessor with EPROM and RAM 

The keyboard must be interfaced to the CP 526 via adapter 

cable 6353727-2...0. 
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Fig. 1.2 Block diagram 
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1.3 M e t h o d o f o p e r a t i o n  

1.3.1 S t a t e  a f t e r  Power-up 

Immediately a f t e r  power-up, s t i l l  before e n t e r i n g  the  i n i t i a l  

s t a t e ,  t he  e n t i r e  u n i t  i s  subjected t o  a s e l f  check. Prere-  

q u i s i t e  i s  t h a t  t h e  keyboard be connected t o  t he  CP 526, so  

t h a t  ope ra t ing  v o l t a g e  is  on. Se t  keylock switch t o  t he  

"Keyboard ON" p o s i t i o n .  

The s e l f  check comprises a bus t e s t ,  an EPROM t e s t  and a W4 

t e s t ;  t he  keys a r e  t e s t e d  f o r  unwanted r e p e a t s  ( s h o r t  c i r c u i t ) .  

The s e l f  check r o u t i n e  i s  i n t eg ra t ed  i n  t h e  device firmware, 

and r e q u i r e s  approximately 1.5 seconds t o  execute.  

During t h i s  i n t e r v a l ,  no cha rac t e r s  w i l l  be accepted from 

the  keyboard; t h e  s e l f  check cannot be i n t e r r u p t e d .  

I f  d e f e c t s  a r e  de t ec t ed ,  the red LED f l a s h e s  with approximately 

2Hz and any at tempted keyboard e n t r i e s  a r e  r e j e c t e d .  

I f  the s e l f  check i s  0.k. t he  acous t ic  s i g n a l  sounds b r i e f l y  

and t h e  PBT e n t e r s  t h e  i n i t i a l  s t a t e .  

1.3.2 Matrix Process ing  

The 16 func t ion  keys,  t he  numeric keypad, and the  ope ra to r  con- 

t r o l  keys a r e  arranged a s  mat r ix  (8 columns, 6 l i n e s ) .  

The mat r ix  i s  scanned cyc%ica l ly  by the  processor  t imer- 

con t ro l l ed .  Herefore the,ieolurnn l i n e s  a r e  connected con- 

s e c u t i v e l y  t o  "0". I f  during t h a t  i n t e r v a l  a key i s  pressed ,  

t he  corresponding l i n e  is;aLso,brought t o  "O!!. 

SZMATIC S5 



The hardware coordtnates are set up from this information and 

the anti-bounce logic started. 

The keyboard is checked for other pressed keys during the next 

two scan cycles. If none are determined, this indicates that 

only a single key was pressed. 

- Keyboard scanning mode, 2-key lockout 

If another closed switch is detected, however, neither of the 

two keys can be evaluated in order to exclude the possibility 

of multiple actuation. 

- FIFO buffer 

If the keystroke is regarded as being ''all right", the key 

position, together with the state of the status lines, can 

be entered in a FIFO buffer for up to 8 characters. The 

keystroke is acknowledged by an acoustic signal (lasting 

approximately 150 ms). If the FIFO buffer was already full, 

the keyborad signal is not input any more and an error flag 

set. 

- Repetitive keys 

Based on the keys' software parameterization in the EPROM, 

the key is checked as to whether or not it may perform 

repetition (see key layout). If it may, the firmware pro- C + . $  . 

vides the required repetition rate. 
- - 
L - 

Repeat generator: 3 ,rs 

Key depressed briefly - Repetition generator off (single 
function 

Key depressed for 1 S - The key code is transmitted with 
15Hz repetition frequency after 

1 second. 
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1.3.3 Interface Processing 

- State of Delivery 

Transmission rate 

Transmission Mode 

Character Frame 

2400 Baud 

TTY ~assive (asynchronous serial) 

1 start bit, 8-bit code, 

1 parity bit (even) 

2 stop bits 

Power supply +24V via the CP526 

- Manual interface initialization 

The default transmission rate and character frame may be 

changed, i.e. set manually via 2 DIL switches after the 

existing interface has been disconnected and the key- 

lock switch set to "Keyboard OFF" (see 4.3). 

- Information transfer 

Via the serial interface's TXD line driver, a code allo- 

cated to a key is transferred. 

The keyboard can accept data via the serial interface's RXD 

receiver (the format of transmit and receive data is ptiinci- 

pally the same). 

If a receiver interrupt occurs during the transmit routine, 

it cannot be taken into account. 
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1.4 Technical Data 

Order numbers 

- Process communication 6ES5982-3AAll 

keyboard . 

- Adapter cable for connection 

to the CP526 6ES5727-2...0 

Dimensions 

Weight 

Supply voltage 

Current input 

Degree of protection 

Height X width X depth 

42/20 X 328 X 210 

(desk-type) 

Approx. 1.5 kg 

+24V DC, +25 O/~/-lOo/o 

Environmental temperature 

- During operation 0 to 400C 

- During transport and -400~ to 700C 

S torage 
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2 O p e r a t i n g  

2.1 Keyboard layout 

F i g .  2 .1  Keyboard layout 
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The keyboard is  subdivided i n t o  the  fol lowing keypads: 

A 16 func t ion  keys 

B Numeric keypad 

C Keypad £or c u r s o r  c o n t r o l  and input  

D Keylock swi tch  

E I n d i c a t o r s  ( r ead ines s  f o r  opera t ion ,  i npu t  lockout )  

Concerning A: The 16 func t ion  keys a r e  arranged i n  two rows 

of  8 keys each, one row below the  o the r .  

Concerning B: The numeric keypad conta ins  t h e  d i g i t s  0...9, 

a decimal po in t  and a  minus s ign .  



Concerning C: Keypad f o r  c u r s o r  con t ro l  and input  

Cursor c o n t r o l  ( t o  move cursor  from inpu t  f i e l d  

t o  i npu t  f i e l d )  

Moves cu r so r  w i th in  an input  f i e l d  

P o s i t i o n s  cu r so r  t o  f i r s t  input  f i e l d  

P o s i t i o n s  c u r s o r  t o  command l i n e  

Data accept ion  

Abort 

2.2 Keylock Switch, LEDs 

Pos i t i on  of keylock switch Meaning 

V e r t i c a l  Input  lockout 

Hor izonta l  Keyboard enable  

The green LED i n d i c a t e s  t h e  ready s t a t u s .  The green LED 

is always on when t h e  vo l t age  supply i s  on. 

The red LED f l a s h e s  t o  i n d i c a t e  e r r o r s  de tec ted  dur ing  t h e  

s e l f  check. The red  LED l i g h t s  cons tan t ly  when the  keylock 

switch i s  i n  t h e  "Input loclcout" pos i t ion .  

D e t a i l s  on keyb0ar.d-aperating can be found i n  the  CP526 

I n s t r u c t i o n  Manual.."' 
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3 I n s t a l l a t i o n  

3.1 Connection to CP526 

The keyboard's connecting cable must not be used to connect - 
the keyboard directly to the CP526. The keyboard must be 

connected to the CP526 via the adapter cable 6385727-2...0. 

This cable is available in lengths of up to 200 m. 

S5-Steuerung 
Monitor S5-Control 

Adeptionskabei/Adap:er 
6ES5723-2 .... 0 

cable  

Fig. 3.1 Connection to CP526 

3.2 Power up 

After the supply voltage fo~-"~*e CP526 is switched on, the 

keyboard receives its supply-=voltage via the conneceing cable. 
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The transmission rate and the character frame are preset 

(see 1 . 3 . 3 ) .  

The keyboard executes self check, and after successful com- 

pletion is ready for operation within approximately 1.5 

seconds. The ready state is indicated by an acoustic signal 

and lighting of the green LED. 

If the red LED also lights (continuous lighting, input lock- 

out), the keylock switch must be set to enable the keyboard. 

If an internal error was detected during the self check, 

the red LED flashes with a frequency of approximately 2Hz. 

Any attempted keyboard entries are rejected in this state. 

3 .3  98213 Desk Type ' 

The process communication keyboard is also available as 

desk type 98213. This type is electrically identical to 

the 98212 keyboard. The mechanical construction of the 

desk type is shown in figure 3 .2 . '  
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Fig. 3.2 Process communication keyboard, desk type 982/3 
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4 M a i n t e n a n c e  

4.1 Pin Assignments 

1 

9 

2 

10 Ground 24V 

TTY transmitter - 3 

11 

4 

12 TTYreceiver- 

5 

13 TTY transmitter + 

6 

14 +24V 

TTY receiver + 7 

15 

8 

Adapter Cable PC1 E12 

l 
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4.3 Switches and Jumpers 

4.3.1 S t a t e  of De l ive ry  

- DIL switch S1 

4 3 2 1  

0 0 0 0 P r e s e t  Baud r a t e :  2400 Baud 

- DIL switch S2 
8 7 6 5 4 3 2 1  
0 1 0 0 0 0 0 0  

T T T T  P r e s e t  charac te r  frame: 

l /  l 1 s t a r t  b i t ,  8-bi t  code, 
1 p a r i t y  b i t  (even) ,  
2 s t o p  b i t s  

I I I-------------- f r e e  
I------------------ Input  lockout f o r  a l l  keys ..................... f r e e  

- Jumpers 

: = jumper removed, I = jumper i n se r t ed  

Jumper I Standard v e r s i o n  I Meaning 

A-B I I I Test  jumper 

C-D 1 ) Galvanic I s o l a t i o n  

E -F I I H not  connected t o  s h i e l d  

G-H I I I Test  jumper 

H- I I I Test  jumper 

K-L I I EPROM s e l e c t  

L-M I I I EPROM s e l e c t  

N-O I I EPROM s e l e c t  

0-P I I / EPROM s e l e c t  

Baud r a t e  and c h a r a c t e r  frame can be changed, and t h e  a lpha  

keypad shu t  down, f o r  o t h e r  appl ica t ions .  

For l o c a t i o n s  o f  t h e  swi tches  and jumpers see Fig .  4.3.1. 
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Fig. 4.3.1 Locations of switches and jumpers 



4.3.2 Selectable Bit Rates 

DIL switch S1 - Function 
4 3 2 1  
0 0 0 0  - Manual baud rate setting inactive 
0 0 0 1  - 1 9 200 baud 
0 0 1 0  - 9600 baud 
0 0 1 1  - 4800 baud 
0 1 0 0  - 2400 baud 
0 1 0 1  - 1200 baud 
0 1 1 0  - 600 baud 
0 1 1 1  - 300 baud 
1 0 0 0  - 150 baud 
1 0 0 1  - 110 baud - free 

1 1  1 1  - Special application: Production 
test I 
(see 4.5) 

4.3.3 Selectable Character Frames 

DIL switch S2 - Function 
4 3 2 1  
0 0 0 0  - Manual character frame setting 

inac t ive 
0 0 0 1  - 7 bits + even parity + 2 stop bits 
0 0 1 0  - 7 bits + odd parity + 2 stop bits 
0 0 1 1  - 7 bits + even parity + 1 stop bit 
0 1 0 0  - 7 bits + odd parity + 1 stop bit 
0 1 0 1  - 7 bits + 2 stop bits 
0 1 1 0  - 8 bits + 2 stop bits 
0 1 1 1  - 8 bits + even parity + 1 stop bit 
1 0 0 0  - 8 bits + odd parity + l stop bit r 
1 0 0 1  - 8 bits + even parity + 2 stop bits 
1 0 1 0  - 8 bits + odd parity + 2 stop bits - free 

- 
1 1 1 1  - Special application: Production 

test 11 ! 

(see 4.5) I \ I 

I 
i 

Switches 5,6 and 8 on DIL switch S2 are not in use. 
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4.3 .4  Input ~ o c k o u t  

Via switch 7 on DIL switch S2 the function of the input 

lockout can be s e t  as  follows: 

DIL switch S2 

Switch 7 

0 Input lockout does not apply for function keys 

1 Input lockout applies for a l l  keys (hardware 

r e s e t )  

4 .4 ~eyboard Codes 

See Fig. 4.4  
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---- 
I + !  

repetitive! I 

Fig. 4 . 4  Keyboard codes 
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4.5 Test Possibilities 

In addition to the self check, the device firmware provides 

two separate test features for maintenance and production. 

Each of these tests can be started independently of the - J- . .  
other. _ - - -  

- Production test I (DIL switch test) 

For this test the keyboard must first be disconnected from 

the CP526, i,.e. the operating voltage is switched off. 

Set the keylock switch to the "Keyboard'OFF1' position. 

Set the. following on DIL switch 1:' 

DIL switch S1 Function 

1 1 1 1  Production test I -. 

Establish a connection to a terminal with a TTY interface 

(terminal active 1. Supply the keyboard with 24V: 

Set the keylock switch to "Keyboard ON". 

The keyboard first runs the self check. It then registers 

the DIL switch setting "Production test I" and acknowledges 

with a single acoustic signal (approx. 500 ms). . . . 

Transmission rate, transmission mode and character frame 

are preset. 

A 1 1 DIL switches now loose their inherent significance and 

can be adjusted arbitrarily in order to test their zekc tro- : s z s  

mechanical functions . 
Each setting is displayed in binary at the terminal,-and call = -A  

now be checked visually. 
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Example : 

DIL switch 1 DIL switch 2 

l C 
To terminate-production- test'1, the interface to the terminal 

L M 

and the 24V voltage supplyAmult l% hisconnected. Set the key- 
:.qs, 2 ;" - 

L .- {lock switch tp "Keyboard UPFI*. 
.f-:>" A 

All DIL switches must now be returned to position "0" (OPEN). 

Refer to 4.3 for manual or automatic setting of the baud 
c - .  

rate. It iseno~,goss~iRe to proceea to koduction test 11 

or to return to normal operation. 
I - 

- Production Wst "I1 (interface test) 
, . . -  - 4 - 

The keyboar&.must. first-be disconnected from the CP526 corn- 

munications processor (operating voltage is switched off). 

Keylock switch: S set -to "Keyboard TIFF". 

Set the following on DIL switch 2: 
... r: 

DIL switch S2 Function 

4 3 2 1  

1 1 1 1  Production test I1 

The short-circ~it'~p1ug (TTY) can now-be connected to the 
- 

, ". -" . . inter face. * - . 
... 

Set the keylock switch to "Keyboard ON". 

The keyboard runs the self check, registers that the DIL 

switch is set to "Production test 11" and acknowledges with 

a dual acoustic signal (approx. 300ms). 
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Transmission rate, transmission mode and character frame 

are preset automatically. 

When a key is pressed, the corresponding code is transmitted 

and echoed back into the device via the short-circuit plug. 

There the processgr chec$s.the two,codes to their equality. - 
. . I  . 

If the code trapsmitf~d and the code,received are identical, 
,,, P 

this is acknowledged by .a(n acoustic signal (approximately 

150ms durati~n)~. c , - - - 
5-7 

. ? ' I  " 1 - 
The short-circuit, plug must bq. rem~ve-d~to termint 'le production 

7 { ' r  .' 
test 11. , r 3 . "  

Set the keylock switch to "OFF". 

All DIL switches must then be.returned -ta the "0" position -. 
(OPEN). Refer to section 4.3 for automatic setting of the 

transmission rate or man~al~character frame setting. 
. . 

. - - I' 

- Short-circuit plug for producg-ion test IZ:: 
,, ?' 2 , 

- 
PBT982 TTY test interface (CP526) 
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