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works an an upscounter/downscountet ancd
dor Hacause of the phase oftset of the two
If thir counter reachos a
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SHO0LISH-anL : _u ~___Function Motiule

Cannaot the subs-D interface feomale connector o an ingramental position encodor that has 1o doliver
e following signals,

* Two counting pulses oftaet by 90 dagraos

* Arlarance pulse

i pulses can Be suppliod as 6.V dittarantinl sigoals according o BS 422 (up 1o 500 kKiHz) or as
2V DG manals,

Connuect o awitah to the snabla input,  Thig switah must deliver o 24.V aignal, In the game way, tha
reforance pulse hns to daliver a 24-V signal 1o the referance input

Poultion Resolution

*  Countor capacity _ _ _ SRS A0787
The 16:bit up-down sounter parmits a rsclution of 66 536 units between 32768 and + 3276
The travoraing rangs depends on the resolution of the position ancodars.

-

Fulbe avalunation . n .
The counting pulsss, which are offast by 90 degroes, oan be subjectod to single, t _nu e, Of
quadrupla evaluation. The necessary seiting 18 made on the oparating mode switch (seo
saction 16.6)

The accuracy of the tavarging path increnses accordingly it double or guadruple pulse avaluation 18
used. Howover, the taversiog range then available s reduced by the factor 2 or 4.

Table 1683, Pulse Evaluation

Single | Double | Ouadruple
:  Evaluation

Evaluation

o | = LT | T L T

Gounting | __m | all 1 T RN T A
pulse 3 : ; ] B
Count u 1 | 0 o .. 01234
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Example;

A rotary iner

ary incremental |
< Position encoder produces 1000 pulses per revolution.
The spindle has

a
for Pitch of 50 mmyrey /olution.

a trav ersing path of 50mm (1 rev
The resolution of the

The position encoder therefore produces 1000 pulses
olution).

D

encoder |s therefore 50 mm 1000 pulses.

The counter can han

: ale up to 655
fanges are obtained:

36 pulses. With the above resolution, the following traversing

: Table 16-4. Example for a Traversing Range
& ulse evaly:at:an Single Double Quadruple
| Traversing range (325 m (10.7 f ) 1,625 m (5.3 1) 0.81 m (2.7 ft.)

e S —

DIF?AI'ICF‘ “E‘ﬂ.#t?“{é{jﬁ
pulse o0 I 50 um 50 pim

Loading Setpoints

:r'l the '*wTEF‘ S program, two setpoints can be transferred ta the module. These setpoints must lie
-32768 and + 32767.

|.Il I'I_‘-'*'-I t—iri

I'ne acceptance of the seipoints by the meodule depends on whether the "setpoint 1 /(setpoint 2)
reached” bit has been set in the diagnostic byts

It the bit Is not set, which means the existing selpont 1s not reached or not exceeded, the new
etpoint 1s immediately accepted and is immediately valid.

I the bit is set, which means the existing selpoint is reached or exceeded, the new setpoint is not
alid until a posifive edge occurs at the enable nput

i you do not specify a setpoint, a setpoint of "0" applies
Synchronization of the Actual Value Detection (Reference Point Approach)

'he synchronization of the actual value detection is necessary after "power-up™ and after a.counter

Wertiow.

nchronization performs the tollowing functions

e The count (actual value) is set to "0 and
e The SYNC bit (bit 0 in the dlagﬂu!}tlt bit) 15 set after "power-up”
Or

s The overflow bit (bit 3 in the diagnostic byte) 15 reset after an overliow

S5-901/55-951) Function Modules

Prerequisites for a Synchronization

* The reference signal
The sensgor for the reference signal is connected to terminals 7 and 8 of the tarminal block,
Syrmhrr}m?almn 15 enabled with the leading edge (0 to 1) at terminal 8. It the signal was
already on "1" when the module was switched on, then the rafarenca signal must be turned off
0 restart Hfm synchronization,
It the reference signal lies in the normal traversing range, the actual value will be constantly
rasynchromized by the refarence signal, To prevent the unwanted rasynchronizing, you have to
mask aut the referance signal after the lirst rafaerence point approach,

® Traversing path after a positive edge of the reference signal
After the reference signal has been reached, the module has to recognize a positive traversing
path (up-counting) while the raeference signal is still active (1), This means, yvou have to input
the reference signal with increasing actual value to synchronize the module.

® Ralerence pulse
The refarence pulse is ganeratad by the position encoder at least once per revolution.
The first reference pulse that the module recognizes after a leading edge of the reference
signal synchronizes the module. This is also valid if, alter the first positiva traversing path, the
direction 15 changed and a referance pulse (s encountered (see Figure 16-20). If, during post
synchronization, the reference point 15 again passed, then you have to mask out the reference
signal after the synchronization refarence point approach to avoid resynchronizing the module.

The following three figures llusirate ditferant possibilities for a reference traversing path:

—'_'_—' Fositivae direction of (ravarsa

Realarence
sighal

Reterance pulss o
ol the mnsgr_—__ﬂ______ﬂ______ﬂ_

-

Syne
bit

Figure mm MHI'I of the Reference Point (SYNC Bit=1) within the
 Reference Signal Range

Mm«ﬂm:hhnnm Signal

I_.Ill:.l II
n ol
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- I_‘
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# 1M
Signal I /
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————
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Figure 16-20. Position of the Reference Point (SYNC Bit= 1) during a Reversal of Direction
before Reaching the Reference Pulse in a Positive Direction

Example:

[lfll.fl'-';;-.rﬂlfil"] obects from l-”_»’”.*t A 10 pont B on ac

onvavar bell.
rotary position encoder 18 used, togetner with 2 BERD proximily switch as reference transmier
Ihe conveyor belt 18 marked at a

1 dehinite point, A8 500N as this mark Ccomes within the fangg of the
HERO, the BERO produces a refarence sianal

-15"?u'4'lfif_',i' the ralarance [,Jfrlr'lt Fi[}prf.rf-_ﬁ.h, the anank Ul 1S 61 via a8 dtf,]ﬂﬂl DUlpU1 mUdUIﬁ-

Holary ponion Operation range ol Conveyor bell

ey rileiraryre |

h 28 CPU
!

Countingup

direction
_—_—-———*

L‘:I . 7 =

U

] - i
| : : 1) ;rl'nﬂrjrlr‘. i :
I .
b 4 I : _- : :
v/ L BEROas cefor- 1 |
: : - . -‘i pnoa tranamitter :
= N ]
j. ‘ : : Ira "m*nl'm,uﬂ'i ' :
' i g — ol - . : _F :
E nablae input : :
)
t 1
o Trawaren range e
Refarance input . — N 1ange

s i ————

Figure 16-21.

gchematic of a Reference Paint Approach Operation
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Starting the Counter

2 Bt i the diz atice byte dunng the reference
Th@ counter 15 ragel HI'IU f_;jlar[gr], h\’r ?;c_:g-”[ﬂl] e 1:.:1 ' I'rf ot ine 1 lf‘]flrl 5[ h{ ) i.} nej ' P  the
point approach apearaton. The active pulses are counted according to the rotation direction of ihe

T e 0 i 1 & ] - - Ve I'n ' C If':if_,!‘lr}_rl_ Fﬂf'ld ‘j"':f,f‘ffr!firl'
posihon encoder. Tha count Jalue 18 incremented during a posiive © yunt d

ted during a negative count direction.
Enabling the Qutpuls - Reaching the Setpoints - Resetting the Outpuls
The two outputs are enabled tor switching by a positive pulse adge at the enable input

An output and the associated diagnosiic bit “saetpom! reactied™ are set if all of the following
slaternents ara rue

¢ The position decoder was synchronized (SYNC bit=1 and m_erf'tr_;w bit =0).
e The enable signal (terminal 3 6N the terminal block) is set to 17 signal
. (\ e The actual valug corresponds to the salectad setpoint.

B

- - The satpaint can be raached in the up-count or down-count direction,
|
. A Down-count Girection
g | | R
| ot [ g WF IS
| | Countee statug o 1 = % &4 % 6 7 8 @ 10 W 4 # 7 @& 5 4. 3 2 I~. o
' i ' ' ' + 1 : ' ,
SYNC i j ; : , : ! : : : ,
(indiagnosie ' : : -_ : ! : : '
bwﬂ] : ¥ ] i ': ’ 'I :
: : T r—— ——-t l =S t
Enab"] T. : ' a L] : : |' L l*
mplll : : : ‘ : i [ L] :
1 : S, : : | ‘.
?u:m\n?? ." '. - - '* : '.
isached) ! u e 4 | e : :
: i T Sy el : '.
. L] i 3 i i
W}i - — — ' v i i 0 '

M Measured counting puiso ) Counter is st disabled

Flgure 16-22, Enabling the Outputs - Reaching the Setpoints - Resetting the Outputs

mﬁﬂmw@m "@J'iﬁit: output @ 0 is energized and the status bit S 1 is set. After reaching
. ) ;ﬂf\élf 15 ener izad and status bil S 218 sek

e R ,;[ﬂ._!,___h.m,:—it.i,.E:_. stive, the outputs are switchable through the madule. Y L s
AS NG A8 A e avm cwitehiad off and the diagnostic bits are reset. The current
is cancelled, the outputs are switched off and the diagnos

aing measured and incremented or decremented depending on the direction of
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read the current count

mber in ftwo's COmplem n the STEP 5 program. The actual value is displayed as a signed

ent and lies in the range - 32768 to + 32767
gI= e ’ L4 Example 2: Approaching a Setpoint in Down-Count Direction

!!()t(g Enabla |
LRTALF] 0 : ) Faverse

agfore | +____-_ irechion o ravers s I

: Ou en; - : D : Wan |

I ! nable the Outputs to be switched on by setting the enable input o [ D“mm'.. — :
Make sure the following conditic - ‘ : SIEGPOBE L —_— e e —
1 i < - IR QOns exist salpoimi ! | 1
| Both setpoints were ransferred reachod : Selpoint '
2. The overflow bit= 0 : : ‘
3 The Sv Exampla ol 1000 2000 1000 4000 5000 6000 7000 {

: e NC bit=1. actual value : 4 - | + i = /

I you i 3 T aEGE e
youignore these prerequisites. the outputs are switched on directly when the actual

value =0, Figure 16-24. Approaching a Setpoint in Down-Count Direction

7000, the enable input 15 set 1o "17. _ |
3000, the setpoint is reached, the output and the diagnostic bit ~setpoint

e With actual value

® With actual value
reached"” are set,

e With actual value
reset.

If the actual
The diagnos
Q 1 are also

value =0, the Outputs are turnad on

tic bit and the Output are reset with the "0" signal at the enable input. Outputs Q 0 and

reset when the programmable controller qoes from RUN to STOP. 1000, the enable input is set to "0, the output and the diagnostic bit are

!

Th‘g I L - = : .

,h;”,:gt;}wﬁ;!g ?;Tf’"‘p'es show the switching on of the output at the selected setpoint. Following are
LAk 22 DOSSIDItes.

Example 3:Reversal of Direction after Approaching a Setpoint

& Rez . - | .
eaching the setpoint in the direction of a rising actual vaiue .. - R e 5
® Reaching the setpoint in the direction of a falling actual value | | mf;i?lﬁ h
. r =, " 1 : | . : .
Refﬂchmg the setpoint in the direction of a rising actual value. then a reversal of direction and a | | : el DirgCUION OF lraverse
reapproaching of the setpoint in the opposite direction : .
: Output, M |
Example 1:Approaching a Setpoint in Up-Count Direction diagnostic bit/ Setpt Change of directon
1 == _
i [ S=Sym=tsry
J_':-'.':j:i'i-!E- ' — - —— . — | |
Eltiﬂ.lf e . F 7
| _..__D LHreCuon ol saverse i ' 5‘::0& GG';ED U}W {
L i

4'_-.-5_11!_l1 I, I — |
| EIH"-,H ICSUC ol : I -i——

satooint : | )
reached ] Erl:"i[.rfm‘il : I -
_ : ] A . 1 f "
Example of 1000 2000 3000 4000 5000 6000 7000 L I st
iCtual valve \ —4 - + 4 — } $— .: : 24 _ LR s
= | .._ e input is setto "17. . e
- | = (s SRS e ey A o Ebania ed. the outout and the diagnostic bit "setpoint
Figure 16-23. Approaching a Setpoint in Up-Count Direction l' }l ® With actual value = 3000, !ﬂﬂ-‘ Setpoin .,ﬂm S B it e didgAostG DIt 5eip
'if:{""' ':_;l:;_ ' - o _ . &
| . *‘@E ach ::_ » = 4500, the traversing path is reversed. _ - V-
o itk ardnal galia=4000 the anabla inoiil ic set ta "0". the output the diagnostic bit are
e With actual value = 1000, the enable input is set to "1, L ..’ﬂ'.n;‘--'.-'l'..’..'.-lJ*.L"..e.-;:.l;:t:. =100! ' e input is set to 0", the output and the diag 2
With actual value = 3000, the setpoint is reached, output and diagnostic bit “setpaint reached” . reset. , ol _
are set. | - - - E e =

With actual value = 6000, the enable input is set to "0", output and diagnostic bit are reset,
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(=
erformance during Overflow

it the
2 COounte leay es the L-.:}unhna ran
L Bit 3

. 2 dlagno h
® The outputs of gnostic b

ge of -32768 to + 32767, then the following occur.

. yie iIs setto "1”
1€ Counter module are disahied
The enabile

- Ehadie input (termin f H
ol inal 4 of the terminal biock) must be set to "0", in order 10 switch oft actuve

=13 N ertlow
‘erfiow, a new reference point apc

Ot the actual value dei point approach operation has to be executed for SY”CWG”'EE“D“
AL lC Wl =Tele . g -
Sathn S s th? deiechon. -3.!"{9[ reaching the synchromization. bit 3 in the diaC}ﬂDS“C byte IS agalﬁ
- e € L ® e~ = - - by s —
L f\.. ;IL“U ‘\ :.” [‘P 'i."l- ’r| r‘l‘ = -5'1:.L ._..__, “__:'P-_.,:'_'i:;!‘: .-L- :_j'T _._ar-\l :":‘ turﬂed Gn

Note

- @il Dveritow, active outputs are not switched off, and the SYNC bit (bit 0 i the

Nagnosnc ovie) 18 not racot

« ~ b 4 e Ll

la m .._-, ';t;" "

S5-90U/85-95U

Function Modules

16.6.5 Entering New Setpoints for the Counter and Position Decoder

Entermg new setpoints is always possible via the PIQ. However, a sefpomt IS only valid if the

respective output is not switched on. The status of the outputs is displayed with diagnoshic bits S 1
and S 2.

Diagnastic bit S 1 (bit 1 in the diagnostic byte) =1: setpoint 115 reached and output 1 1S swilched

on.
Diagnostic bit S 2 (bit 2 in the diagnostic byte) =1t seipaint 2 is reached and output 2 is swilched /

Vi
on.

Table 16-5. Reaction of the Counter Module during Transfer of the Setpoints

Diag. Bit Response

S1=0 New setpoint 1 15 ransferred and 5 vaiic 1rrr"7:fj'dtr: y 1|
S2=0 New setpoint 2 is transferred and Is yaio 4 immedia l
S1 =1 New setpoint 1 only becomes aclive s if 2 positive edge Nas appeare ad & the enzbl "
i mnput, \

S2 =1 New setpoint 2 only becomes active il a posiive eoge has appeared a the enadie
ncut |

Example:

You warit to control a drive by using the outpuls of the counter module. After 2 run of possioning,
both setpoints are reached and Doth oulputs are ssmed on.  You can enter the new Setpoints oy
using the following sequance.

Erabie

Dutput @ 0

Diag. bt S 1 2 2
: ;

Ouput Q 1) s ' :

mmsz_i____g___:———— e
_‘_ ' "t ] _"
S taa $24:09 S Tnew = Soew

@ Transfer the new setponis to the module. ﬁwﬂmdﬁgrmmss 1 and S2 are set ©
"17, the actual values are not yet acce;

—a o

@ mmmmmﬂmww With the faling edge, the oulputs are Swilches

nﬂmuqmm 16

‘r] _T_ "
I— _ Al -
1 [ .

1 | =
- I
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Examples for Data Exchange between the Programmable Controller and the Counter Module

1) The counter module is plugged mnto siot 4. I you now wish to check whether your system for

posihon decoding has been synchromzed by a reference point approach, you must scan the
sync bit in the diagnostic byte (bit 0). If this bit 1s sel, a branch is to be made to FB20. The

position decoding operation 18 started in FE20

STL _ Description
I 5 I 87,0 Head in bit O of the diagnostic byte (sync bit).
7 JC FBZ0 If this bit 12 set. 2 branch 13 made o FB20.

if the Dit is nol set, program scanning s continued
with the statement following the block call.

2) Transferring the setpoints stored in flag words 0 and 2 to the counter module inserted  into slot
7 (0 10 5 for S5-90U). The module has only 0 accept the setpoints when the old setpoints have
been reached or exceaded.

AR

STL [ Description

r»

-
=
e
i
—

it selpoint 1 has not yet been reached (bit 1=0), a

JC= Lao1 branch is made to label 1.
L Fu Head in setpoint 1
T oW and transfer it to the counter module.
LOOY AN 1 if setpomnt 2 has not yet been reached (bit 2=0), a
JC= La92 Granch 18 made to label 2.
L FW 2 Head in setpoint 2
‘oot 2 ! T 122 and transter it to the counter module.

o “ £ LO02 BE Block end
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Controller

Towal cyele ime
(Bquals scan lime)

1 Resolution of the
open-loop conlroller

STATUS
O

B

PR ' Analog Inputs
; : ! 1:..,,?-...._

Number of inputs

D000 O0 686

Additional input far
reference temperalure

Galvanic isalaton

DGR =a

Betwesn npuls
Between inpuls and
cenlral ground point

Digital representation
of thenput signal

Current input
Input sgnal range

CLOSED LOOP
CONTROLLER
GESS 262-8BMA12

112]13|4] 5] 8

| T e il T g T
M s s 17} L0
‘ginary inputs

oy Ta iy PR T
'1I."l'i:'u]i'.if.".."'.r.”ll:Ji.f.i'ii -

Technical Specifications

Permissible voltage difference

160 o 200 ms

2 s al 50 Hz
4.2 msal 60 Hz

4 (suited for
current, thermo-
couple, or resist-
ance hermomeler)
Vaoltage with
exlernal switehing

1 {resistance
thermometer)

o

-V 1lc #1V

=1V +F1V
11 huis-'#-ﬂgkn'-

010 20 mA or
4020 m&
2430+#01%

Number of analog outputs of the constant

controlier (6ESS 262-8MA11)
Number of outputs

Galvanic solation

Oulput signal range

Maximum permissitle lnad

No load voltage

Binary oulpuls for the apen-loap controller

(6ES5 262-8MB11)

Number of cutputs

Galvanic isolafign

Signal state 70°

Sgnal state "1

Maximum load current

Winng method

Pragrammer (PG)

Operator panel (OP)
SINEC-L1 network connection

Conneciable are

Andleg and binary nputs

Analog and bwnary outputs
Gereral data

3
no

G o 20 mA or
4 1o 20 mA

600 Q

(L+)-2V

8

no

<15V
(L+)-38V

100 mA shont-crcuit
proof

front side via
15-pin submyniature
D conneclor

PG B80S, PG 615, PG
635,PG 675, PG &8s,
PG 695, PG 730,
PG 750, OP 383,
QP 3396, QP 395

front side via
25-pin submiriatyre D
connector

via terminal block af the
Bus unit

2avoe
181034V DC

181027V 0OC
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The closed-loop contr

Programmable controllers

ol m i}
Dlmilf P 262 can be used with any of the S5-90U, S5-95U, and S5-100U
t ¢an be used withouyl COM software.

The mod -
ule relieves the
* " - 2l R .
WOrks with its own power . Ggrammab!9 controller from closed-loop control tasks. The IP 262 aiso
without a programmab HSUpDIy N a stand-alone operation. The module can function independently
' = controller and can handle up to four closed-oop control circuits.
T\ﬁ!!‘. ”_I.i. _
- LAn %:?C:b . 'GCB?EG ol th@ h{}nt ;:’aﬂ"f.’i of the moaule
erface : A _
SINEC L1 M for the connection of a programmer (PG) or an operator panel (OP) or the
A A . I etwork fUﬂﬂEf dE‘VEFmeentf
N interface for the connection of analog and binary inputs
In aciﬁm-aﬁ, the following items are available
© j._.'-. e ; s _\ ]
e A ?_;icjﬂiggltch for each channel for current and voltage {thermocouples or PT 100)
 Siatus LED for RUN (a continuously lit green light), transducer malfunction (blinking light}, and
module malfunction (off) |

The - e t - ~
h_[-i;_i T-;Dllee IS "’C:H'SUItEd o takE‘ aver r_‘ﬂﬁ?hj'-':‘u:r[:p fazks in the area G‘f industnal prucesg[ng
o AMDOaY. f_”r example, temperature control. pressure and flow control, continuous injection
'unctions, and non-time-critical closed-loop speed conirols.

Modules

There are two IP 262 modules.

© ... -8MA 12 with 3 analog outputs for continuous controllers with analog output signals

¢ ... - BMB12 with 8 binary outputs for continuous controllers with pulse time interval signals tor
step-action conftrollers

Additionally, the module offers the following inputs.
® 4 analog inputs for direct feed of setpoint and actual values

® 4 binary inputs for control variables ,

installation

® The closed-loop control module is plugged into a bus unit like any other input or output ﬁ. , B

{(see section 3.2.1).
The module can only be plugged into slots O through 7. o

terminal block of the bus unit. _ T
The analog and binary inputs are connected to the module qﬁm a 25-pin st

connector. .

e The connections for power supply and the analog and binary autput signals are located on the.

Function Modules

Addressing

The module is addressed like a four-channel analog module.

Operating Modes

Since transducers and sensors are directly wired 1o the module. the module can work independantly

from a programmable controller in stand-slong operation. prowded that the setpoints and the 24-V

power supply voltage are fed directly to the 1P 2682, This means that the module executes the contro
dnd the output of the control value and can work alone or be controlled via the SINEC L1 by a

master urit.

Besides this, the IP 282 has its own back-up, which means that the madule can continue to work
alone in the event the master CPU (e.g., S5-135U with RB4) fails. It uses the last setpoint received
from the CPU ar the predefined back-up setpoint. Two operating modes are possible.

® DDC-Operation (Direct Digital Control): |
The control is executed entirely from the CPU and the IP enly cutputs the manipulated variable.
If the CPU fails, the module ¢can continue to control independently with a predefined back-up

setpoint.

® SPC-Operation (Setpoint Control):
The module recaives only the seipoint from the CPL: the control is camed out independently ot

the CPU. If the CPU fails, the IP continues to control using the last setpoint recewved from the
CPL. It is also possible to use a predefined back-up setpoint here.
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(BES5 266-8MA11)

POSITIONING
PMODAILE IF
EESS J6E-AMA 1

CONT

i
¢ B

Technical Specifications

A ._'rﬂlvl:’q E:.’U'ﬂ'u'

LIULE | A r=i e

MiAN

0

put Frequency and
-able Length

g,

ors (5 V) max
Max.

max

Mmax

srrTwasibie zero sgrial
srent at "0” sgnal

Tyn, inpul current a1 24

Digital Outputs

Output vallags range

Galvanic sotation

Max oo currert 41
- s d

:| 'j"T"..n'jn

Short-cwc proteclor

(. able length gngided riax,

Supply Vohage

Loge voltage Irom 24-V
el supply proguced

wilh swilched -rnocia
poOwer supoly

Current congumplion from
24V supphy withoul out-
puts and 24-V sensor typ.

+10V
13 bits plus sqgn

analog ground of the
power SeCton

~ -

3zZm (105 )
incremeantal

+32767.989 mnv
0.1 inch/degree

5 VRS 422
24 V/typ. 7.3 mA

5 V350 mA
24 /350 mA

500 kHz,
A0 m (98 1) shielded
cable length

100 kHz for
25 mig2 h—] cable
length shielded

25 kHz for 100 m
(330 fr) cable length
shelded

2 pulse series 90
degrees out of phase
i zero pulse

+30V

o

-30V 1o +5V
13Vio3d0V

1.5 mA
7.2 mA

20Vwaov
o

100 mA
short-Circunt proof
oulput

100 m (330 f)

47VIL55Y

180 mA

)
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______Function Modules

Bf—"f,ﬂi_“—‘,ﬂ 051 ins l_)erfr}rrnanr,e rjap;-jblhw and the rf“,l’jmplﬂ'n!'; of 11s rleqcnptmn, the |P 266 has its own
manual, The order number 15. 6ESS 998-58C21. The positoning control module IP 266 expands the
field of application for "positioning operations” of the $5-90/950)

As an “intelligent VO module™, it allows you 1o use open-loop as well as ctosed-loop control
POSOnNING

he posiioning operations are processed independently of the execution times of the user programs
In the programmable controller, Thus the CPU is not burdened with posittioning jobs constantly being
processed, You can plug the IP 266 into slots 0 through 7 on the S5-901)/S5-951). The IP 266 is
dssigned addresses in the analog address area of the prograrnmable controller.

Operation Principle of the IP 266

The IP 266 enables you to control the posioning operation of your dnve exactly. The module
delivers a voltage setpoint in the range of £10 V via an andlog output for the control of a power
section for servo molors,

The IP 286 needs exact data abiowut your drive system in order to calculate speed, acceleration, or
traverse residual distances, This data can be stored in an EEPROM that is permanently installed in
the programmable controller. By using its own slart-up routine, this data can be accessed
iImmediately alter you switch on the programmable controfler and can be processed directly

The IP 266 allows you to select batween a linear axis and a circular axis. You can also select the
unit of measurement for processing the data; either [mm], [in.] or |deqg].

)

Lingar Axin Circular Axig

Bagmnng/and of traversing range

T

3

Rotary 1able

Continuous
Gt

Can De inualized m |mm], (geg). pin] Can be intalized in (deg); [mm], fin:)

Figure 16-27. Processed Units of Measurement for Clrcular Axis and Linear Axis
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; Olhe
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Operating modas allow offset generation ol axi

vslem., In adadition, the IP 266 offers aperating maodes to
alue O\

-filhl“ i “H‘

' POSIONIng ACtual o

fasidual traversing distances
III 1|!|I'-_|

O use tha [ >l
NG aAappli ahons

= (raavi FSING PO

Uverview of the QOperation Modes

raver: BN an

Illr

automat, Hanuiactuning procoss, it is possibla to combing Individuat
POSIHONING :

fable 16-8, Deslgnation of the Operating Modes
COrMaohione offsets or dwall times in A traversing Prograt ‘ - 4 N e A A =uN —t 3

ams can | Dasaription l
i1, f ol h 1) \ GO O } 0}
eally o SEMi-aut Hied VR via two speoial oparating modes and proces ad aut SRR L R el + e S DU R L
Ll LI a -|“.|. 1 |
Iy 3 ALITOMATIC SINGLE it DY K VEGRMNODOWILEDGE ERBOEB
SUCh a tray ; 0G 2 TEAGH IN ON DRIFT COMPENSATION ON ‘
' SVEISING proara; . HONT R i ENGA -
: S Can \ N L ¥ VONTROLLED JOG TEACKHAIN O MIFT COMPENESATION O |
PRSI ARLIATS "f'f"h‘ ations [l ' 6 Cre ated IH- usIng the ln-.HHH'nl { .l|‘i.'l|1|f‘ faach-in maode Lol FOLLOW UP MO ERO OFFSET ARSOLUTH HAM « FEFPROM !
. : Sintormatio . , , \ - - - 1 (G .
(] il Rlal ~i'|”“_”! In | 1 I\ ”[ Iy M1 .I||r”.- i"-hlel-'ll'IH'Iq' -lE}I]'“'L ;l"n"“" Can i“‘ #1[{"{”' -I[ ”1'“' t :”l] BT | MENCE POUNT FERO OFFESET REL ATV AEAD ACTUAL ORUTION
. Y program INCREMENTAL ABSOLUTI CLEAR 2ERO OFFSE | READ FOLLOWING FRROR '
P e INC RS MENTAL RELATIVE TOOUL QFFSET ON HEAD DISTANCE T OO l
k'“xlf't"illl‘! 1 - 5 " " . |
. AUTOMATII TOOL OFFSET GF YNUOHROMNIZE (P |
O H 0 _ :
i iui _I“ulj”Ihi 181" .
1 'd ¥ : .
r I i !" 1, 4 | f Ilil'i. 'fh" ,I i r?- | IJ: llr,lli oy i|i| '_1I![1|1H.‘,r f:i.”;l 1'1'-" l'ft'!f“til‘li t-.-l‘”L' litltu‘ I“lHi
J | ‘ 0 Conunction with the nir IrAMMmod wamchine data. The actual value follows the - , he VOM 266 soltware packaqge offurs user riendaiy opearation and parametes etnngs. 'the 1P 288
18410 mlnlET 4 r{]{ I.--‘tl _ ! | VIEN '] [ 1 Ll : i L [ Q b _ - J :
WEVIATION (K Y i’ axchanges | At f y programmabie controller via o senal ntertace A ASKS writle Y H-Oyte
Lt - s : Hollowing error) which o CUrs reaches a constant value after the short ” 4 I cata with the pre QL) v Luinrone ' \ Wt Il ta AL L
HEHESE and 'must reach "aro at : . ) MBssages ara sent o the 1P 266 durng tha program oyelo via the Rrocass oulput imags (P1Q). The
. Ll qi 1 1 i |'|! 1 Eirl j"-'..11‘i' "tt.l:“ll_ |"‘Ii"|’![|l‘|1 ‘ |

I 266 transmits feadback me SAges cychcally via the process image nput (HFi), These messaae

LA |.'lt‘ anout the tual valua POSIHTON, ramainmng ravae 1lgl% distance

or following ercor as well as a
status byte, error byte, the current oparaton mode, and special data from the (ravearsing program
o]
I | Satpaint functon Installation
| A Actunl valig Tunction
} .

Ao = Folowmi oo

P Flug the 1P 266 into a bus unit ke any othar 1O module
[ ' m s b Insert tho IP 266 only into slats 0 throuah 7
| o Y

¥ Connect the axtarmal switches to the digial inputs of tha 1P 266 via the terminal block. These
‘ switches are used to limit the traversing range, They al

S0 allow you o intarvens at any time into
the procossing ol the module

et
L
- —-—_—o

b he 1P 266 can Dypass the STEP 5 OB cvele, via thrao cdigital outputs, and send

".1L]T|.‘.i'| 1,1”1.‘. E
v 1o extaronl 1Os

e controller must, however, be enablad tunchon signal anable controlles
FUM) and must ba connectad to the powar section of the drive

Foll f 1T Hositioni 0 ation P Connect the servo motar's pOWaE S8cuon 1o e Somn subminiture D famale conneactor
i 11{s] fal IV CIUrir i HFOSs 1 ')
i ng OSSO r]g pL.r ! b L_:Ul'lllt’ﬁi.‘l 1hi incrameaental sensor o tha et 15 Y Subimini@iure L) lemale  connecton
"ENCODER®
b You can connect a pragrammar with scraen 1o the 15-pin subminiature connactor on the ngnt
Q "y "I\- 5:;"]“ LR H;’Irlldh.'l thn ”\ :‘hﬁ vide the 1,"5..1"?\/1 sOllware
1
.b-lt
1‘"1
#
5
|
-

EWA ANEB 812 6065000
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: €pper
Per Motor Control Module IP 267 (6ESS SEF-aMAT)
Because of its performance capability and the complexity of its description, the IP 267 has its own
T Manual. The order number is: 6ESS 998-55D21. The IP 267 Stepper Motor Control Module expands
the field of application as an intelligent 'O module (IP) of the S5-100U and S5-85U programmable
Technical Specifications Controllers for “closed-loop control positioning”, The P 267 controls Qt’JSlIIOFI"IIﬂQ processes
Independently of the run time of user programs n the programmable controller. The CPU is not
=upply voltage (BUS) 9% loaded with processing positioning job operations. You can plug the IP 267 into siots 0 through 7 in
Current consumptio aporox. 150 MA the programmable controller. It then Qccuples addresses in the analog address area of the
' I
Special voltage Vi 5\ 1030V programmable controller.
- . Digitail Inputs Principle of Operation
Uz ‘; 4 npul voltane 24V ol =
. ﬁ 5V fj The IP 267 generates pulses for the stepper motor power section. The number of output pulses
SR Galvanic isalaton No determines the lenath of the traversing path and the pulse frequency is a measure of the valocity.
\J ACT TR e | Each pulse causes the stepper motor shaft to turn through a certain angle. In the case of nigh-speed
Ik | O ROy || " signal é‘%‘{_j‘%é’ﬁ | pulse trains, this step movement becomes a canstant rotational movement. Stepper motors can
- R e * SR S reproduce all movement sequences only as long as no steps are lost. Step losses can be caused
i | q y 9 2 P |
l e : urrent typ 8.5 mA | ‘-\ when load variations occur or when the programmed pulse trains exceed motar-specific values.
| e |
P e : 4 Supoly voltane for .
|i rogd | {_,f fWO-Wire ggﬁ.;js 22V 1o 30V | To enable the IP 267 to generate these pulse frains, the user must enter the following data.
| e :" Rinaubminaarestecos ® Configuration data: This data describes the individual stepper motors and the technical charac-
.' i | . oltage | tenstics of the drive system.
: i pamar g I i _‘I”-L'-""'* L ® Positioning data: This data describes the individual traverse [0bS and indicates the velocities,
| : e ) SIgna . " . - .
| J ] ] " signal min. 45V directions, and lengths of the configured paths.
| ] 3 =LA |
} f e I 1 i A The IP exchanges data with the programmable controller via the senal interface. Ouring the program
| | i | V1o 30 V) 7 scans, all necessary infarmation is sent from the process image oufput table (PIQ) to the IP 267 in
| * } Jii g ]“ mf,’f 3':, 0.4V 4-byte messages. The P 287 cyclically transmits feedback signals on the remaining distance to go
| W - and various status bits to the process image input table (PIl).
| b “ T Outpul cument 20 mA - -

STEPPER MOTOR SR short-circurt proof) : _ ) ‘ P _ - . 1
| MODUL IP 267 ey { ; Using the configuration and pasitioning data seftings, the IP 267 generates a symmetrical traverse
| SE35267SMAT s .;.-/ Jutput frequancy max. 204 kHz 1 profile consisting of an acceleration ramp, a canstant velocity range and a deceleration ramp.

| [1]2]3]a]s[e - T :
{ i Hncrament Ny 1 !
f St20s max. 220 - 1 pulses/ II |
: order J |
| | [ | Xt ' | Jermissible cable length. max. 50 m (165 f.) at “«
| [ S N 50kHz O “ @
e — | (twisted pair cable) & -'
I [ | |} 3
9\ | % " ?{ 1\“\
SV | G | —————
' ?i__l_ Jr.—.—ll.f | | = 3. Decelera- 1
_— ' prodomy ot — 3. Decelara- 2
] ; = ,"f ; i} i | ._,J .;};_E 0en ramp =
‘ AN == ) p— Eﬁm . | RN g (700 e L T e —
| | i | 5y " [ X - I ! SRR i t!_
| | l | .:Ci [ - "= . _Iss = SMM _:=m_'-1!_'f'_-sm_;';;';'.m. e
’ | | ASIC | Figure 16-29. Velocity Profile of the IP 267
| - : 1 . |
1 | | 1
. |




: Galvariic isolatian ITY signals are
|"i. - i‘—“-, = = — II]JL‘:‘LJ "ll"*lT-[’-l Tli_“.%ll r'ih"“ -'I""‘"| 1) 1t Y { % 'ISEJlal'Efj
1€ I 2867 18 confim wm . SRV N HOITIianorn
=824 Configured
FPulse outor its o Jures RDY Memaory submodule EPROM/EEPROM
A OUlputs nf;Ur'lf"H_'-] d DOSItioning PR N
|r'_:¢.-,=--r|_“-a. Hon of the Sl e g operation AT Senal interface V.24
. s = !_MJ‘_:‘.-IH{”J“]Q ;:_-'II‘:“:':.F;.:”'“._.I“ g:'".i_: ]. ‘RS‘ESE'C”TT?.
passive
“'-E =T Tl= "y N Sy
| f‘ | I Uit k',t-”'_'r,ﬂill_‘.--] rTlli'l-'Ii;:'H RE—B;‘“‘TIE' clock
e STOP ' - ACCuracy + 2 siday
® START EADY - varnalion due to
START FORWARDS - . temperature change t
® START RACKWADRMG ‘-\ 4 oaveee ambient lemperature )"n n?C) -35x (Tg-15)
> | ART BACKWARDS Iy ms/day
@ NEUTRAL satrery 4 .00 - 2.4. Wlerance at 40° C +25-35x%
OFFILOVY § gy nah (104° C) (40-15)2 ms/day
. & I approx. 0 10 - 4 s/day
installation .
Transmission mede asynechronous
7-bit mode =
> he IP PR7 int 10:-bit character
. e 1y 2070 1IN0 a ["'.':1 LN r]i N\ : il o rame
; iInsert the IP 267 module onlv inta alnte 0 ¢ . ' o 2 11-bit character
: -I |[ =07 module only into slots @ through S 3 frame
I I-.-_"|!|1'_:_‘-___T i _“-.* ':‘:':T'-‘,.'.'i.rl';‘_” -:_;r“'llrli::‘-.-.E-JT:.L:u I-I. . :i"...- :i"l}_ ' #he I}: '-L.I,I :‘ ia = = ! & y
: e e = I 267 via the terminal block. o Baud rate 110 to 9600 Bd
‘= siepper motor s power section to the S-pin subminiature D female connector. o' 3 Parmiss. length of cabl
: e 0 5 grmiss. length of cable
T e o o @ - TTY (PT 88) 30 m (984 ft.)
AULTEsSsIng : - - \/.24 (RS-232-C) 15 m (49.2 fi)
A &
. = ; ‘ ,[ o Battery low LED
ne I 267 1S addressed like an analog module I @ iR =
= |
f Back-up battery
| Lithium $AA 3.4 V/850 mAh
i Life expectancy 1 year minjmum
| Cp-521
o i PRINTER-INTERFACE Degree ol pratection P20
: GESS 521-BMAL1
7 ] 1]2|3]4]5]8] Permiss. ambient
3 / _ ' lemperature
= - honzontal arrangement 0 to 60° C
= (32 10 140° F)
- vertical arrangement Qw40 C
. (3210 104° F)
Relative humidity 15% t0/95%
| Current consumption
| from+3 V (CPL) typ: 140 mA
Power loss of the

$5-90U/55-95U

Lleine '
JSING a limit sSwitch o

the ‘raversing mover
Stop causes g

T o

JE INnstalled at

N the digital nputs, |IP 267
'ent when the per

Calculated deceleratin
Put “IS" (pulse iINnhit

can monitor the limits of a traversing range and stop
missible range limit is exceeded. The activated input "external
g of the traversing movement, An emergency limit switch can

|If”-'FE-_“,'I':j_IE”’|.:.'_-|\!, 13”'!_ "1'”1.”“:_-_]-! H!!} f'%'..'-,"ﬁlf.'h r‘.""':i.ﬂlijfnjg_ “,.h.h [_"iUI‘SE' nutp“t IS |ﬂf£—}frUpIE‘(i

Eny - g =

CUN 4 relerenca Do -

| = - et N | il Il-]t i g [.‘i = C AND - |
lesg within the ?r:umr.-.,;i ?L:r”"wh cperation. an aaditional switch can he 'J-""-”“J"-I"Te’d at |H[}Ui EF Ak
: L F W LS 1 I!:_ f“rf“'l{:.} .+1 e P - | q
switch. J Z0ne. The reference point ipproach operation is also possible without this

21dlUs LEDs provide

S5-90U/S5-95U

16.10 Communications Modules

16.10.1 Printer Communications Module CP 521

(6ESS 521-8MA11)

Function Modules

Technical Specifications

approx.  S00.g (1 b, 1.5 oz}

only possible to run the CP 521 with the interrupt |
ssing of the CPU 103 if the interrupts are disabied

of the OB 1 «
g of the OB 1 cycle

cycle and enabled again at the:
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S5-90U565-96L)

50 Q0L S5 -051 runchion Maodulas

| " 8 Module cp 221 BASIC (BESS 521-8BMB11)
teahnlonl Speciticstions Vha € 501 BASIC 18 a poweriul panpheral module that can be usad with (Hie SIMATIC ',-;'_,Irjrr.-, 5
I FTY mignaly ara 40L), 85 J0L) and the S6-1001) it has a8 own central processor (Ccannot be used with the (P1L 160
LORIVE ) 1icH st s Mgt . L
C2 : wolated BESH 100AMAGT)
Sonnl s V.24 (RB-232 & o
Ll IR T i CVTTY I/ Sanarate rrvanual fes i F”’J"”*J“‘ i availlable . This afctonr rillll'i't.!“r 13 BFESE 5919 HIE2T
“;”.l_'r‘r{l '.“ h".””
Moy Wi / Briel cver ftaw Gl e tunchons of this modole fellows
el Gl CPROMEEPROM/A
AM
. . - .
.l-..l Naiis Heval Ui i L F" l ur“:li“"n
Iu -I ’ TR TRLTE T /e “"l"”'ll“ Al 2h - G
'Ky I ! ' 7 « P =
L I H40 ma) FANANON oo (0 T alur -_!!unllltlr_i mr‘*; 060+ G This module comes with a special COM soltware package that s required for generaling and storing
& F (32 10 140+ F) l HASIC, programs (on a floppy disk or an EPROM submaodule;,
oA r__ Lamino et tewnperature TV in i) iato-11n >
. i -"T: - "_‘ pocording 10 data 1 | : J
[ > [ [ & 1i shoes| l Since the CF 821 includes a basgic nterpratar, you can create and run BASIC programs  inal
r igl" Achion g . 1 axchange data with a CPU and a connaeted paapheral device, Use a programrnar ar a PC terminal
. L 4 I FERLTTN M1 NcKIn ARy i \ i
r o — . e ’ VO It cHiraoter ( and the COM software 1o program the BASIC interprater
frovenee 741 bt
T ac ' f A . s G . U 2 (Tl 4
ALyl ! fou can slore the BASIC programs in the module’s own battery backed-up RAM or on a memory
~ B (ate 110 W H600 B Submodule that can be plugged in.
P
11_, . % - Spnd dats ' Connact programmers or PO tarminals o the CF 521 via a senal nterface, You can choose (Dy
4 rfflij 9 HAY ::"”'i"""’ ”_""':” selling parameters) batween a passive TTY current-loop interface or a AS.282 C V.24 interdace 1o
& i {1 Ry 10 B , - | _ . el k'
h/‘il ‘ ) 5 ' Iy I.lax!mir’y low sigaal connect a programmer or terminal. Connect a printer 1o the unidirgctional V.24 nerface of the
| \ (0) , (yellow LED) module to print listings or messages.
y J Formismbio oabig lengths . , o . _ - .
7 I'TY, dapandont on Change parameter seftings for the penpheral intarface by using a BASIC command or by using the
s ! .' i .fl‘-.-“- Arog on thits + line: _ T N .
'.!Hu-fliﬂ':fili :«lr‘r e inCal lor resceivios 1.5V 4 Bﬂ.‘:ﬂﬁ Rragram
GESH 521 BB JIal Tor sandar 09V _
[V]z]al4]s [ / 24 16 m (80 loot) The CP 521 has an integral real-time clock that can be backed up Dy a battery, You can use the
{ | ' v Back-up batlery clock dats in unidirectional data traffic o log procass statuses or process malfunctions.
UM VUD DRy
* LitMiem 172 AL 3.4 VB0 mAh | i
, Lifs axpoctancy 1 yanr (ninimiem "
’ i Instaltation
Lingrea of protection IP Ifﬂ L
- - e p— - - 1 " iy : . 1 ! ' 1 ‘Tir
| , T Pormingible amblent (embaeraiure | ol | b Install the communications module on the bus moduli like any other 110 module (see section
( ! GiNL : haorizonial grrangament 0 WB0«C (32 1o . ﬂLl @ 3.2.1)
| Dats \ 140s | - o _ = T ,
et #h - '*'{:'-: — i varical arrangamen 0 1o EE} v (32 1o o » PIUB lhimnduh Qﬂl&‘ nto .k’t. O‘hfﬂl.lﬂh ?' . .
J | 104+ F) ! -|| - The module has no connaction to the terminal block.
BASI : N - Connect the: printer  module via a 25.pin sub-D female connectar.
faed s ( l\ ) , | / Ir:' Retative Humidity 16% Lo 8% L »  Connect the printer to the module via a 25 pin sy
: I I' ] Lottt oonsumplion B .
oy frarrt & 9V (C Uj {y{ 180 mA ' b —I
1 v i'd . . 1 - . |
1 imatiula j : i . - | . B ' Iﬁj I - i I [
s Powed loss of e module typ.  18W ' | S
Walght Approx, 800 g (11b 8 oz.) |
NOTE 11ia onily possitle 10 rn ths CP 821 wilh the

ntarrupt processing e intarrups are dissbled s G
ungd of the OB cycle and an 10l again ﬂ‘.ﬁl?’
Laginning of the OBY cynly, —
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Al Operations List A
A.1.1  Basic Operaton . . —_— R T T . A-1
A12 Supplementary Operations and Systemn Operations A-8
A.13 System Operations ! A-13
A14 Eya uaion of CC 1 and CC o A-14
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. Uperatong Ligt, Machine Caode and |ist of Abbireviations

A Operations List, Machine Code and Abbreviations

A1 Operations List

A.1.1  Basic Operations

M for Orparizanan ooks (8 [’;J for funetion bilceks 1)
H I program blocks (P8) H 0f sagqumncl Blceks (%E3)
- - —_ — — — — - — r- e e e e . et s T N e i —— i e e e

Qpor- | Parmissible RLOY 56600 G6-951) Funetion
atlon Opearandy Execution Time in us | Execution Time in Ak
] 1 ———————— v
(8TL) 1] 2 Ia Onboard I_ Ext O | Onboard ]_ Ext. /O
Boolean Logle Operations
s — . — SR— —
. . 2 I, Q NIYIN 12 J3s tio 2 305 26an operand for 1" and
[ S 528 - | | il ' ; v— = = combne with RLO weough
f L A dws S w5 Yiowic AND
| | NlY N 6o 10 & o 10
| G NIlYIN 06 J06 —l
AN . G NIY IN 2 IS 2 315 Sean opecand lor “0* and
. . - comipne with BLO through
1 NlY |N B 10 g o 10
* NlY N 3106 Jwa
H 4 | -
0 |, & MiY | N 12 308 1 102 1 d08 Scan gperard lor "1 and
| - 1 - _ | comiting with RLO through
F e o ‘H ¥ N_,.._ 2165 3ws | togie: oR.
| ! { NLY N 6 I 10 l 8 i 10
| C Ny ]|N b | 306
| [, . '
1 N|Y n | . Sean optrand lor "0% and
l m v u TR e ' T IR cormbing with BLO through
e AND gperafions
hrough fogic OR,
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ST, Machine Code and (st of Abbreviations $5-90U/S5-95U

Operations List, Machine Code and List of Abbreviations

S5-90U/55-95U

Opgr. pEI'ITli "
g ‘
ation Opmai‘gf Ha S5-30U $5-95U Funetion
(STL) EXecution Time in HS | Execution Time in ps
11213 Onboar Oper- | P i ; $5-95U Function
o . per armissible RLO* $5-90U
Set / Reset ODE‘ratiOns (cont ) =SE N Onboard Ext. V0 atlon | Operands Execution Time in ps | Execution Time in us
R [ e . (STL) 1| 2|3 | Onboard Ext. 1O Onboard Ext. /O
"; Vi NTY 2 5 to 8 2 5 to 8 Reset oparand to "0 Load Operations (cont.)
YIN| Y T
1 1 2108 St 8 L DR NINI|IN 35 35 Load a data word (nght-hand
, Q NI N| vV 3 4167 - 410 7 Assign value of RLO to yte) of the cyrrent data block
F N | N = - aperand into ACCU 1
Y 4 | ¥ i Al T e i
Load ) = L DW NIN|N 35 35 Load a data word of the cur-
0peratmn5 rent data block into ACCU 1 &
L & byte n—+=ACCU 1 (bis 8-15);
L= NINI|N 5 - - 14 Load an input byte from the Pl byte n+1-+ACCU 1 (bits 0-7).
- U1
into ACC L KB NINI|IN 5 - Load a constant (1-byte
L QB NN | N “ . - e Load an output byte from the number) into ACCU 1.
U 1. .
PIQ into ACCU 6 L KS NN [N 5 5 Load a constan! (2 characters
[' IV N|IN|N 5 |5 : 15 Load an input word from the ‘— in ASCII format) into ACCU 1,
| Rl aella L B L KF NN N 5 5 Load a constant (fixed-point
byte n+=ACCU 1 (bi ! number) inta ACCU 1.
. byten+ 1 »>ACCU 1 (bits 0-7)
: L KH NP NG N 5 5 Load a constant (hexadecimal
L Qw NN | N 5 1 5 15 Load an output word from the code) into ACCU 1.
PIQ into ACCU 1:
byte n=ACCU 1 (bits 8-13); L KM NN LM 5 5 Ldad a constant (bit pattern)
byte n+ 1 =ACCU 1 (bits 0-7) | intc ACCU 1.
| .'
L PY0 to 31 NIN|N - | g Permissible only in 0B13, L KY NN N = S Load aconstant (2-byte
| PYS64 10127 |N [N | N | Load an input byte of the number) into ACCU 1.
t from the | -
| Ir G*Q"a'-’a”i’ﬁ@ ':p:‘é C"E : L KT NN 5 5 Load a constant {time in BCD)
| | Sl R : into ACCU 1.
::..-,1 ;:;_'- 33 NN |N 8/11 [ 40 to 48 Load an input wqrd of the digi- L KO NN N 5 ' 5 Load a eanstant (count in
PY34/35 N|N|N o 1 40 to 48 tal/analog inputs into ACCU 1. | BCD) inta ACCU 1.
PY36 to 3¢ N|IN|N — : 45 10 60 4 | ' : +
PY40 ic 55 NININ _ { 105 | L | & NINI|IN| 14 14 Load a time or count (in binary
i | code) into ACCU 1,
L PWO to 30 N |N|N = 42 Permissible only in OB13. | P o) | . : s '
PWB2 10126 [ N [ N | N Load an input word of the LD T INEIN NG & 58 - S8 Load umes or counts (in BCD)
digital/analog inputs from the - & ¢ Inlnn 59 T 59 into ACCU 7.
interrupt Pll into ACCU 1. . = @ DR R = o T e '
| | 3 Transfer Operations
Pw3az2 NININ 50 to 67 Load an input word of the digi- i ;_s_;:i:: . — : T R e e = S —
PW3 35 |N|N|N 50 to 67 tal/analog inputs into ACCU 1. t ;:*ét T B | N : NIN 2 | 5 e 5 Tmnsfer the contents of
PW36 w33 |N|N|[N 55 o 80 E 2 | E (| | | el ACCU 1 to aninput byte (into
PWdaD 045 [N | N |N — : {5 f iy =t b e IS L7 B M SR m%aff'lll»:: . : l
| T aB NININ]L 2 | s | 2 | ‘Transfer the contents of |
! Y N | A 1 11 Load a flag byte into ACCU 1. 4 { I S A | ,
L E H J 0 BQ Yf Inio | II | .J. i' ] _| - 1 - I Amu.lwanmulm{inm
i - [ —— hePO)
L FW N[N [N 15 15 Load a flag word nto ACCU 1: '5 | I l[ IS | Hml | r:fm the contents of
byte n+ACCU 1 (bits 8-15); | | B | . 'ﬁeﬂu 1 to/an mput ward (into
byten +1-+ACCU 1 (bits 0-7). i : | | I he Rﬂ);: |
E | 1 (bis8:15)bytlen; |
. oL NI NN 3 33 Load a data _word (left-hand | .-'. | '*{hiﬂl Q.:ﬂ-qm ngL
byte) of the current data block = —
Inte ACCU 1.
ALO dependent ? 2 BLO affecled 7 3 RLO reloaded ?

EWA 4NEB 812 B065-02a




o.M lIS5-950)
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2 500 151 Operations Lgt, Maching Code arnd Ligl of Abbreviations
[ = —— e
Oper- e ———
3:’:- Permissinle ,| RI Oy === — r e ——
- e ..-l - o . — T - — 1 =
il Gpﬁ_"'ﬂh!’}’?, | ¢ >5-30U | S5-950 ' Function
L _ EXeculion ' s
I‘STL_} J — X - __U__i _].I'_T_”-j'r._ i iJ'. | T_—»l-'-._f‘r:'jﬁ rlha{! In us
e, 1 - 3 | One ' e ' r ' 1 r | 1 \ | F H =
B . 1 T L) 4 { * ‘Brimiinns sl s " il 4 L= P " = Y
: TraﬂSfp; G . S . J__ 1 __H_I arag [ Ext | L) Onboard Ext VO e .J:J: r. I‘| f !:,!T..h‘! MLy ‘ s - 0010 5901} | Funciion |
- Deia“ﬁf\‘; (Cont I — P 3 i T = e —— ntirn {pmr ancein 1 Erecution Time in i Execiution Timoa in 11 J
— , S Talal PSRRI S
| .' | S\ S . . { {STL) | | 2 [ 3 Ithi’mr:rf‘J | En VO l Onboard | Ex. VO l
'J - s —— - = - i i = L . - i _ _ —
| | |
| | Himer Operations (cont.)
| | ’ | T I 1 f
¥ | i ‘ L ] # [ iy I [ l p I
| i J | vl |] | . ; ] i
| | | | v y : l ¢
e — - i | - | F '
—— TSy p— | e fad |L | } g
| | ] = - | ) ]
! | LM 1 ‘ | 1 | L -]
: +— 4 ! - .- 5. —
¥ 0 .,' "“-} !-: i | i I i } - | - |
= - | ‘ . ' i s =il) | | ] | ]' ; ‘159
- i L e M [l | ) ' J
. - o e - —
| | | [ 4 !a. ! r i i L 4 |
| i { will : I i i BT
| - 1 = |
e — - i l\ ‘} '
— —ih | 1. i 1 — . I '
| _|womrgovaro___ . oy (RTUSVE %) % S SR L N
: I, g OBld ‘ b ' IN Y B | A ' Wi o g f
| i ' {axii | - '| ] |. ! - -y - } £ |
f | | ' ! J." ?::'l__.J I ! i | & j
g of the P10 oy e i T T e e ey
— — = i 1 = ) ( |N|Y ; [ 3 l;.-,,.. T
— = F NEE i e W ST R S FEEN WS . S . R — ——— = ] _——esieeea
L ok g g 9 |
| ler the conte Counter Operations
: ol 3 I ._|' 1 1 ':-'-1- 'y .:;r J' ;4".1 —— —_— - — T— —_— - - — T — — e —— e . e i —
N _ _ | ! 2 ] I PIG fi'} ( | f M1 Y 1 ¥ l / - o (It oy 1 |
» ____ ____ | i e i ] P i -':l
———— SELD DD T ER— LTI
- l |
= A o i !, { NLY 3 4 I Aty S e 1 |
= ‘i_ e i ! i NN j of e HLO |
| Franster the conlerds O — —i-— —— —-r—-r —_— = ——— - _— T - _—— 1
ACCU 1 1o 2 fiag byle 3 ' 'y fN|Y i ) ot counter # RLO '
3 . . | e R e o 1 - - -
: ' A ( T f NLY 17 1 Tt oo jotesr of RS | '
Transter the contenls ol == [T f s : l | Sewcm . s R ]
B 9 B T = e r ' 1N |
| ACCU 1 12 2 flag word (o the Arithmetic Operations |
If ACCHL 1 (bits 8-15)=>Dyle n; +F M N 1 M 19 15§ AL B0 Toeesdd posrt N riteses I
| ACCH 1 (bits O-7)=Dyie s 1 ’ ACCAU 1+ ACCA) 2 I
_— — o - p— LN : % -
. _ | COCVICC 0/ 0OV are allacied. |
| Transfer fhe contenis of - r . ‘
i~ :.fr.ru 11030338 WOrg | F i N M 22 iz Sulbtradt one treed Qo
(left-nand byte) . ‘n ‘f‘ FauTiles Tronn anothes
e M R B _ : _ -~ ] & ! ALCCU 2 < AL
| :'.‘ i .,r-.-- ,..i"H = ;,‘"-'
f | . ; Irz r-TE!"::r {re z'a‘f'..lfll\‘:l"l‘t.ﬁ f)’ A u 1 ',-"rr-‘ i pl o {} J J Arey arecied
| ACCU 1 10 3 data wored tnq’nt- . Co'.npad .
| e + . son Operations
| . nand yie) l
. I L : ——— i "
L - — Comliene twdr froad - GOt
| ACCU 1 %0 3 dala word ACOL 2= ACCU 1, the RLD
— - _ —_— R — e 2 — o - — 1i ";1 -
' i -~ - W L]
i Jperauons CC Vv CC O e altecied
— = — SR } M
- - ! T T
i r A vl F4 54 Stan a bmer (siorsd in Comnpars b fnsd-point
| . | ACCU Y asa A - MAMDeS oy “Nol coual 'ﬂm It
| | I . " T L
| conlractng puise on the h :t.’il;':?z ACCU 1, the RLD
'. ! eacing eoge of ihe RLO. '

CC 1/ CC 0 ara affected.
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P

i | Permissivie | g o R . |
‘ auon Operandgs | i S5-90y | S5-95U PRG0N
(STL) L | , : E'l'fﬂ:lfhﬂf:l THne in us | Execution Time in ps : ' : : :
! | 2 | 2 | Onboarg | ¢ 1S a1 1| Oper- | Permussibie ALOr ‘{ 55"300 | E‘m ( Funcuon J
| Comﬁarison e i | =M VO |Onboard | Ext VO | aton | Operands | Execution Thme In ps | Execution Tme mps | _L
lon ' - E | | |
. > ] : - 1'
fl B | "] | | are two o Return Operations (cont) |
| | et '-} 2 = ] o BEU " f;._ s 37 =5 Biock o unconditonal BEU |
| ' | ALO « ~1°. CC 1/CCoae | 1 rareot be usSd o organzaton |
=3 Ll Lt W &N » el |
II_ - J F ! -1y l 3 "ﬂ - {
’ LR . . O B "No” Operations |
| : L, A e =
= i akttr TR [ Ri= = s 4 Al s s= El
: || g b e NOP 0 NININ 6 L - P ODIEFRSRONE (3R eSS rSSeT 1
. | sgual o™ W ACCU £ 2 : _ i i
| | { ACCU Y, he RLO 8 1" ' NOP 1 NENIN| 0 2 PR SPCRRITE i DY S 1
- — ' | O 1/ CC 0 zra attected
r - i [ : il s W n g R o s =2 . ' Stop Operation
i . | i Caomoarg two fixp- pove 1 ]
| || | i et ‘ §TP NNN t : Swogs scarmeng & 9 compie- |
| | | | BEYS 30 16 e | | too beforz @ son. Err I |
' ' | ' it ACCU 2 < ACCU 1, ¥he ‘ "STS™ s st il 5 ISTACK.
| | | | RLO = "1*. CC1/0C0 are ¢ | :
et 18 JI N aflerted Display Generation Operations
< = . k . g ; » T
|- | ey e 2z Compare two fixed-pont 1D Nimnln 0 0 Ti}atay. generation operaton
|| sumbers for Tless than or equal 190 | for e programyRer Camage
| | | ] o™ It ACCU 2 < ACCU 1, the l , retmn gererates Dienk ine.
| J RLOws ™1, CC1/CCOare | h A, Y |- _ A
. | ’ j aftecied. { BLD ININ N G 0 Disciay genaralion operaion
Block Cs : C — 131 for P programmer Swikch o |
| Block Call Operations | & wiatement st (STL).
i I T S e— — : = T - B [ . .
| e [N [Ny Jump unconditionally to 2 BLD | NN B . SRR, FIEARRSRON (TCESIoN
1 program Dock. i32 o the programimes Swich 1o
- :' s - : __ ! _ ieommi sysem Sowcharl (CSF)L
FB ININ]Y 65 | 7% Jumgp unconditionaity 10 2 e ™ 1 i Orspiay gecerabon coaratan
R . { ! l funclion block { for the programmes: swich
. , | l - ey lacder diagram (LAD).
>B NINTY - 8 Jump uncondionally 1o a - —
) - ; ————t—y . . ot the programmer:
s FE A R AL I ’ b4 | 83 Jump condmionally 1o a2 | Brmnats a segment l
| | s 5 program Dock. i
{ IC == ¢ 1] v | £ 65 Jump conditonally o a
| function block: |
T -
o = ¢ v v . | &3 Jummp conditionally 1o a
C DB N|IN|N 30 30 WCan a3 dala block.
QG DB NIN]Y — Y09
block,
- .
{ Return Operations ' : )
1
BE NN Y 37 ag - S
biock)
- T I
BEC Y |¥Y"Y 38 40 Block end, co
Zz RLO alfectad ? 3 RLO reigaded ? '

1 RLO dependent 7
iy RLOssetio "1 u
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S5-901/S5-951) Operations List, Machine Code and List of Abbreviationis
A12 g
Upplem .
PP entary Operations and System Operations
— S NI ks (08 E : i Oper- | Permissible RLC* S&-80U S5-95U Function
= ram Blorke 1ok = FD ation Operands Execution Time in us Execution Time in us
| ¢ = : - T . v
;EE; J Efrm F_:-S!tie o = — | Er— (STL) 112 |3 | Onboard Ext. VO Onboard Ext. VO
Operangs | Execution Time i = | Exestt o & e J Bit Operations (cont)
= (1123 | Onboard Ext. VO | Onbaoard Ext. VO : bl 2 ol A A , o =2 TEE'! = SOV S GRS o
Boolean Logic Operations ' for “0
.. 1 X Cn TBN RS N|YIN — 5 Test a bit of a data word in the
A= | 2 = - | AND operabon: scan forma system dala area for ~0"
| = I o [ 1 - 4
‘ D F T r | | ! (Data tvpe: B1) SuU | Nl o- NINLY — o Set a bit of a tmer or counter
| | ' . doim wWore unconditicnally.
AN= | Forma - n | AND operation: scan formal
{ i ‘—‘ | PN r . | —— 44 o 65 b Log ‘—‘--"‘_'L‘""_'__ DeX] = Su O NINILY —- 34 Set a bit of a data word un-
| oera | onerand for 70 conditionally
| LO.F > | {Data type: Bl)
B | t RU T,E NIN]Y — 8 Res=t a tit of 2 timer or
- = ' K , - $3 to 54 1{;;,:: neraton: scan formal Countes word unconditionally
=188 | : : St SN U" "1 '.
BB E et RU D NIN|Y — 34 Resal a:bit of a data word
| |, C ot | {Dala '-‘,f"-‘ | + unconditionaity
T —————— _ e |
= Forma N Y |N| D 34 10 65 OR operation: scan forma) Set / Reset Operations
| Y E T C (Data type: Bl S = Formal YIN|Y — 63 o 78 Sel a formal operand
_ . : ~ operand (whan RLO =1},
&) ' ‘BE s | 1 £ 1 Combme contents of ACCU 2 LQ F (Data type: Bi)
| | " : : S } 1 through logic ] '
, . and ACCU1 8 r:i S RB= Formal Y INLY — 70 10 81 Resel a tormal operand
. | AND (word opsration). operand (when ALO =1).
| B Result is stored i ACCU 1 et | (Data fype: BI)
CC 1/ CC 0 are affecied. — .
: —e & ACCLD RD= Formal Y [N]|Y =5 56 (o 60 Reset a formal operand
YW | L og L oa Do .-_. 16 Combine contents of ACCU operand (dgital) (when RLO =1),
: | and ACCU 1 through logic OR _ I c |
| d operation). — = _
‘H":;“ - s; od oy ACCU . L Formal - &7 to 78 Assign the value of the RLO o
.' | | | CC 1 1 CC 0 are affected. ) operand the status of the formal
|l { | i = l Q‘ F \mm-
| (2. ' o . | 1& Combme contents of ACCU 2 i (Data type: BI)
I i ] i I "t =
| and ACCU 1 through logic
| [ 5 EXCLUSIVE OR (word oper- 4 _'Hme: and Coumer apemunm
' . o). | : ' = $' | & - _ Enable a timer/counter for cold
: el i 1 Resuil is stored In ACCU 1. E- B - FR W = castan a" ALO="1"
~ (s | | CC 3 1 CC O are affected. = - "FR T" restaris the tmer
| | - ' .__. 16 < "FR C" sets, decrements, or
— —= | Incréments the counter.
| Bit Operations : — - S b
f ~ : | T_ == { 5 Test a ot of 2 tiener or counler: — 57 Enable foxrel cperand (Smer!
T8 T.C N | word Sor "1%. i i enunter}hrmldr&stmiiof
| | | | ! | detailed description, see "FR"
: ~ Tr- | ! n | 32 Teﬂalauﬂl.adata,wd : | | | mahmj
18 | D ' * for 17 e
| _ iLias | Sim‘.a m[m operand)
— ST . 5 T&mahﬁaﬂﬁamﬂmm mmmmmmﬁmmd
_% 'J:l e . Wlmmw 1! o - I_-l'_ - -._::_ : I _;II- : - = = '.. "___ .-‘_ - - - - . e ——— l_h L = -
1 —f_ _ _ . - E‘ } 1. S , e '-.:'._ 3 - - - % ‘, 7 k | . e - ?
Y | N —- E : T&EI&MG'HWWW' f' -_ = . N - O ey e | el LA fploaded
s T.C N YR wioed lor 'U' - ' ! _

3 HLO reicades 7
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Uperangs S5-30U ' S5.95U Function

STL) | |\‘~J—ELW Tima in us |

Timer 3;\,6}% [ U | Onboard | Ext 1O |

D 1 '
ounter Operations {Cont.)

Execution Time in us

Oper- | Permissible RLO* 55-90U $5-95U Function .
ation Operands Execution Time in us Execution Time in pus

—

i
(STL) 112 1] 3 | Onboard Ext VO {}nbnarﬂ| Ext 'O

{ | 'hu .
- ¥ " T [ Fi ) ]II
S - =~ t BN teday Rt - = :
- e e value Stored Conversion Operations
e — | ' O y
2 \'\‘\‘\_‘_ E VAL CFW NININ 4 ] 4 Form the one s complemsant of |
: - 3 St ormal aperand) | | ACCU 1 11
' | 1S @0 axtended puise waih IS - . '.
\r\ . .‘ 5 Shore -‘j-'...:\l.:L' 5 . :_'\f CS\I'* "ll N f"l ‘:_-I !:_' LRI 1 A S T T =1 1l l
. ( - —a LS el ol IR 2 ™ 1 =and |
; 0 | & caunter (formal cperand) i S : e |
—. rad 4 o W a0 =heasin
- F" the Nnex i vasue l —_— :
1 k1] :
- 103 | Slart a3 siored on-0esay MTr SEW Paramaer NININ 12+n -« 8 12 = 5 Sk the conteris of ACCH 1
| (formal operand) with the n=010135 0 he jef by he valkue lt
o B | - " | value stored i ACCU Y, O spacied » he parameter |
== "3 f sCroment 3 counter (formal ‘ Urassgned poshons ars
i g g P} . =N o
——— _ Oerand| | fatdad w P =
. : . ] | ' CC 11 &C § are afeced
" = 1 ﬂ = 4 = nffietay timar (o 1
e Boabtisktis: A '! 4 SHRW Paramelte NIN|N 124n - 8 12+n - 8 Shift the contents of ACCU |
= _-— | cparand) with the value Stored " | 2
G =0 015 10 e noit Dy the value
- o . T 'I : -
h = ; PUAZS T, SIS S speched i ha paramete
wonter (formal operand)
=l Counier (fonma Opera ! Unassigned positons =re |
— ]
Dad and Tranefa ~ patidad wiin Zeros
L.......‘j_ ,__-lt:l —:'I-r"b'tr OEEFEUC‘F‘S ﬁ:. == e e el
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aperand min ACCU ¥ ) 5
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— | OL. DR, DW ol i
% 1 JC= Symhaic | Y [YI Y 7 T UMD Sonditonaly 10 the
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: ACCU 1. 4 chagacirs =nd CC D=0 The RLO s n
] o " s m I LT l 1 ..:“?...1@'3
- < Load a formal oparand b = — = 7
paiemn o ACCU 1 ‘ —gl ‘T JN= Symboec N N 12 12 Jump # the rexlt = not 2=
Datayoee D = SO0Gress max. ' The jump = made oniy &
| Perametss ype: ' | < characters | . : CC1=CC0. T RLD s not
KC. KF, KH, KM, KS, KT, KY = | | | changed
- - 4 1064 Transisr the confents of | JP= Symbaic -N N ] = Jamp 4 e resuil s greaer
| ACCU 1 o the formal operand, N BO0reSs max. man 0. The jang s made oy
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S$5-95U
EH'E‘CU“UI"I Time in TE

Execution Time in pus

Function

(STL) 1‘L2 :

Other Operations

Onboard Ext, 'O

=Xt 1O | Onboard

1A — =

Disable interrupt.  Inputy
oulpit terrupt or men 08

(rOCessIng” 1§ disabled.

F{.’j‘. —_—

19

Enable mtemup
This OpEt anon l'ﬁt'lfl,"'ﬁ the
oftect of 1A

e e e —

>
|
:

N 4\ N

Decrement the low byte (bils O
0 7) of ACCU 1 by the
value n (n=0 to 259).

N|IN|N 5 | :

Incrament the low byte (bits 0
o 7) of ACCU 1 by the
value n (n=0 1o 255).

D0 = Formal N | N

operand

—_——— = S ——

Process a block,

(Onty C DB, JU OB, J U PB,

JU FB, JU SB can be
ubstitutea.)

Actual operands: C DB,

JUOB. JU PB, JU FB, JU 5B

T SHEE———

DO DW= NININ y—

Process data word. The next
operation 1s combined with the
parameter specified m the oala
word (OR operation) and then
camed oul.™

-
.

F VW N N N - J 134

—

Procass flag word. The next
operation 15 combined wilh the
parameter specified in the flag
word (OR operabon) and then
camied out.™

i RLO dependent ? 2 RLO affected ? 1 KLO reloaded 7
Timer OB processing applies o the S5-95U
Fermissible operations:

LFY, TFY, LFW, TFW,LIB, TIB, L QBT QB

LIW TIW,LOW,. TOW,LDL,. TDL,LDR. T DR,

AF,SF.RF, = F, 88T,
SET,RT,AT,ANT,
SLW, SRW
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A 1.3 System Operations

Operations List, Machine Code and List of Abbreviations

Opor- | Permissibile RLO* §6-90U S5-950U |
L Function
ation Qperands Execution Time in ps Execution Time in ps
(STL) 3 1123 | Onboard Ext. VO | Onboard | Ext, VO
Sel Operations
By RS W N|Y — 6 Set bit in system data area
unconcionally
|‘- [
Ry HES NMINI]Y -— 6 Rasat bit in system data area
unconditionally
Load and Transfer Operations
LIR MININ —— 50 Load the contents of a menory
ward (addressed by ACCU 1)
indirectly inlo the register
G‘ | (0: ACCU 1 2: ACCU 2},
| TIR NINN —— S0 Transler the reqister conterits
(0: ACCU 1, 2: ACCU 2)
ndirectly inte the memaonry
| word (addressed by ACCU 1),
TNB Pa:la:nq_t‘ur NININ Sehdi- 16 52+n - 16 Transfer a ield hyte by hyte
n 0 2585 | (Aumber of bytes 0 o 255)
i | r_
T RS NN | N i 12 Transter a word 10 the system
: data area.
* 1 RLO dependent 2 2 RALO alectes ? 3 RLO mloaded 7
J
|
| .
' 1l -
e o= |
1 P BT ]
=} | | I = | ||_ 11
- - - 1 I
'.'le 0 i . i
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Operations List, Machine Code and List of Abbreviations

Machine Code Listing

Oper. P -
er
(STL) Execution Time in ps Execution Time in ps
112
Block Call o Onboard | Ext. 10 OnhoardJ Ext. 10
g Perations and Return Operations
JU OB
L h
™ 51 Call an organizabon HRCK
v uncandihonally
i
SN OB ryd
' " B3 Call an L-,n‘]aﬁﬁ‘fﬂtlﬂﬁ block

conditonally

Arithmetic Operations

ADD =
o ACCU L.
ADD =
KF NIN|N - ‘0 Add foxed-pornt constant
(word) 1o ACCU 1.
Other Operations
STS |
= NIN|N . - Stop operation. Program pro-
cessing is interrupted imme-
diately after this operaton.
LAY NININ -~ 6 Swap the contents of ACCU 1
and ACCU 2.
RLO dependant 7 2 RLO affecteq -
1) RLOD s salto "1
A.1.4 Evaluation of CC 1 and CC 0
CG3 @ Arnthmetc EﬁrnJJ[:_-.' Sruft Conversion
Cperatinns LOGIC Uperato Operalions Operations
0 Rasull Resul WO 2 shied —
=0 = ot =0
- |
0 Result == ACCU 2 - Result
<0 < ACCU 9 <0 !
1 0 Result Result [ shified Result
>0 £ 0 bt = 1 | >0
|

":_.'"‘ .
Iﬁjruu& |0 'Z?G

Machine Code Machine Code
T - Oper- | Oper- Oper- | Oper-
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4
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BO | | | | Machine Code
| | | | |
| | | | and . Bo | BI B2 [ B3 ation | and Machine Code Machine Code
: — 1 . ) Oper- | Oper-
I = = Oper Oper
: I[ : - : 8 : B1 B B3 ation and B0 B1 =2 EE ation and
] | S
- - { : s RILIR|IL]JR]JLIR LiIRIL | RILIR L
I - <H
- | : !L l : ? (1 a, L PRAPY H F {i 0 |
L5} el ! - 1 {0, | o, ! PBRY cl0,]0,|0, A ‘
= I " ! | : ’I - — 5 | 0, | O Ju PB C 16| 8510 A Q
: | e _I_ ] J ! b 6 0. 0 D) = C B8y | O, | O, 0 ;
|31 F lao | —t — el 5 1 | |' 8E glols|oalololoelG DB C |8 |8, |0, O Q
R ] " - = 2 ; | BEL 9 0 0 +F D ':]'r- 'j: n1 S l
| i A Ii | | = 7 | Alo, | o, L PW D | 05| 8 1|0, S G
— = J e e er— 1 I' i -
= : : J { SAW 7 | B |0, |0, 1 W D 18,1040, 5 |
4 : |J - | ,' CU C . 7 | C o, |0 2 C D |8, | 8|0, = Q
o = 1 = |T Ju OB 7 D 0, Q; JuU 58 € Oy | O3 Q, AN 1
- = 3 | —_— — 3 5
i | 5 - | B DW 8 |0y |0, |0, A : E|og |8, |0, AN Q
— : | " S T STS 8 | 8 |0, |0, 0 F E 18 |0 |09, Lo SR L
slelojc | | - 1 =1 | = 9 |0 |0, |0, 5 F € {818 |0 S g L
- / e,
= | ‘ i = |T 3 | ) ) 9 |8 |0, |0, - £ F O | O, | O, R I
3 ) T — = L. i v 1) D'L‘." STP
4 - : C | | Alo,|o, | e, AN B F 10,18, 0, R Q
) | s |8 |00, |0, |78 C ' . .
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s {o, {o, |0, ]0.]0, |0, |ic pE | s | 7| o b + + refative jump agddress
~ ——— ; : T | —t ' i - Yo 0‘5 Uq SU RS c + f'"-l :#:'-:;h: ad Iress -
| 8 | € ] | ADD | KF | | 0|5 |7 d e ¥ AROEK 1ol b b
-. - — | . | | RU [ms a  *u + | acement (16 bits)
] < EiE IRE f o+ B
— g 3 [ - ‘
i
1 L3 l I I A 4=
| - I H u I I:I-I : *lyﬁz:

EWA SNEB 812 6065025



A.3

|
|

= FECRRLA EL’IETIO”S

o 10 A it

List of Abbreviations

;\*\\\_\

Permissible Operand Value Range for

AbDbreviati
viation Explanatiun
$5-90U S5:au
J IS | B3
£ e
(- 127 1o +127)
(010 7) (O'to ?l
| | r = (8 1o 31) (8 !0121’-'
i II - 0 = [D 1o 14??,
| | - To Bit T S (0.0 to 127.15)
| anN _T._F, = . B
DB Aramete ier A itve 3
. St £ 4ITied 1 'a ine
-~ ;_'— | e : I I———:'———-—-—
it \I 'T II i =0 .
| €
1 | il
. C II —= : —
| §
2 :
r [ d ’E 37 & n
r | DB ta locat
IC,; : ¥ ; =
: o
| (0.0 1o 255.15)
| L 3 (2 to 63) (2 lo 255)
| = =
| C = (0 1o 255) (0 to 255)
I Da g 1 3 (0 1o 255) (0 to 255)
- (0 to 255) (010 255)
|lT DE1 paramele IE
| Flag éﬂg 10 83.7) (0.0 10 63.7)
e (64.0 t0 127.
> | B 0127.7) (64.0 10 255.7)
|I =1 (0 1063 )

{0 o 255)
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Operations List, Machine Code and List of Abbrewviations

Permissible Operand Value Range for
Abbreviation Explanation
S5-90U S$5-95U
FB/FY Flag byte - refentive (0'ta 63) (0 to 63)
- non-retenhive (64 10 127) (64 o 255)
Formal operand Expression with & maximum of 4 characters. The first
characler must be a letter of the dlphatiet
FW Flag word - retentive (0 o 62) (010 62)
non«retentive (64 10 126) (64 to 254)
| Input (0.0 10 127.7) (0.0 10 127.7)
I8 Input byte (0 10 127) (0 1o 127)
IN DB1 parameter: activate interaupt on neqative edge
INP DB1 parameter; activate interrupt an negative and
positive edge
IP DB1 paramelsr: activale interrupt an positive edge
IPN DB1 parameler: achivate Intermupt on positive and
negatve adge
W Input word (0 to 128) {0 1o 126)
KB Constant (1 byie) (0 1o 255) (0 10 255)
KBE DB1 parameter: SINEC L1, position of the
"Recaive" coordination oyte
KBS 0BT parameler: SINEC L1, pasition of the "Send”
cacrdination byte
Constant (count) 10 1o 999) (0 o 9299)
KF Constant (fixed-point number) -{1.- 32768 w *'32_]?6?}- {- 32768 o +32767)
KH Constant (hexadecimal code] | (uwrrR (0 1o FFFE)
KM | Constant (2:byte bit pattem) | arbirary bit patiern: | arbitrary bit pattern;
. (16 I;til'.]_| (16 hit}
KS Constant (2 characters) (any two alnhanummc fany two alphanumeric |
B  Characters) | ¢haracters)
KT Gun.sta_mt (hme). | { (0.0 to 989.3) (0t 589.3) 1
B ) . Constant (2 bytes) 55 | (9t0.255 per byts)
I_AI' i .. ~ ¢ , e e—" —
JTNT
|oB (0 1o 255)
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Figures .
B Dimension Drawings
B-1 oA e AN s —— s
S - |
B-2 D e S'.C?L“Dns of Stal‘ldard Mmmhr}g Hails -] B-1 Dimensions are indicated in milimeters. The approximale equivalent Inincnes s indicated 1 parenthgses. (1 mm=0.033n.
a é = mension Drawmg of the 483-mm (19-in ) St.aﬁd‘ ‘d1 M | ‘ﬂ'n.g' Rall - B-1 roundad off to the nearest lanth ar hundredih of an nch)
== Limension Drawing -n, ard Mounting Rail . ... - -
5-4  Dimension Drawir:g J: the 530-mm (20.9-in.) Standard Mounting Rail . . . - - B-2
B8-5 Dimension D g of the 830-mm (32,7-in.) Standard Mounting Rail . . . - - B-2 J ‘5
3 | rawing ot the 2-m (6.6-ft.) St - | B-2 — e e
B-6 Dimension D : 5.B-1t.) Standard Mounting Rail .« -« <« - - -—
B-7 D s fawing of the S5-90U Rl . - a B-3 —o|lle— _Deburred _4..1|_._— ?eburred
é; ! DirTIF:nEiH—Jn Dranﬂq Of the 55‘?51_} -------- B-4 Plé + ,,-""j
imension Drz : T 25 (0.1) 2501 712 (0.05)
with fawing of the Bus Unit (Crimp Snap-in Connections) o 12009 y =
8.9 I 'O r\ﬂ@dl,”ﬁ' R T = e B-5 '}J y
J -:* Dlmp T-‘ - ) E L . - " = : = ¥ E a - = - . . = » - ] - @ B " - - - . Ll - & a - b — ——= ?.—
| *Nsion Drawing of the Bus Unit (SIGUT Screw-type Terminals) t = t Z
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; Figure B-1, Cross Sections of Standard Mounting Rails
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S5-90U/55-95U Active and Passive Faults in Automation Equipment

G Active and Passive Faults in Automation
Equipment

Depending on the particular 1ask for which the electronmic automation equiprnent is used, both active
as well as passive faulls can result in a2 dangerous sifuation. For example, n drive control, an
active fault is generally dangercus because it can result i an unauthonized startup of the dnve. On
the cother hand, a passive faull n a signaling funclion can resull in a dangerous operating state not

Deing reported o the operator
The differentiation of the possible faults and thew ciassification into dangerous and non-dangerous /
faults, depending on the particular task, is important for all safety considerations in respect to the

product supplied.

& Warning

‘ = in 3l cases where a faull 0 autornation eguipment can result in severe personal injury or
‘ substantial property damage, 1.e., where a dangerous fault can occur, additional extemnal
measures, addiional extermal measures must be taken or equipment provided to ensure
or force safe operating conditions even i the event of a fauit (eg., by means of
| ndependent limil monitors, mechamcal intedocks, etc.).

Procedures for Maintenance and Repair
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55-90L156-951) Infarmation for Orderng Accessories

D Information for Ordering Accessories

Order Numbers

Standard 35 mm Mounting Rail

lar 19an. cabinets, length 483 mm 6ESS 710-BMA1Y

iy lor 600 mm cabinets, length 530 mim 6ESS 710-8MA21

~ tor 900 mm cabinets, length B30 mm 6ESS 710-8MA3T

. Length 2000 mim, without holes BESS 710-8MA41

Power Supply Modules /

Fower supply module PS 941
1156 /230 V AC, 24 VDC:. 2 A BESS 931-8MD 11
(with electronic protection)

| Load power supply 6EW1 (under deveiopment)
| 116230 V AC ; 24 VDC, 2 A BEW1 380-0AA
‘ | 119230 VAC, 24V DC; 4 A BEW1 380-1AA
3 116230 V AC; 24 V DC: 8 A BEW1 380-4AA
! Bus Uniis
u Bus unit with SIGUT screw-lype terminals BESS 700-8MA11
i Bus unil with crmp Snap-in connections B6ESS 700-8MA21
Accessories
Exiracting tool
lor crirmnp Snap-in conneclons 6ES5 497-8MA11
Crimp snap-in contacts. 260 pleces EXX3070
Crimnping ool
for attaching the crimp contacts BXX3071

Interface Modules

| | IM 315 interface module
| IM 316 interface module ”

| - Cable connectors (0.6 m 1.6 ) 1 : i e
- Cable connectors (2.5 nv/8.2 ft.} ‘
- Cable connectors (5.0 m/16.5 ft.)

|
| | - Cable connectors (10 m/33 f.) =
| | | : - iy I I||| ||-II I;l 1
I v - Ffogrammnhln co . m o“al- ‘ 35-9( - oF ey ” :”| |-|- oL - il < I
@ | | O S550U  (ihou user's gude) |
RISy 590U (with user's guide) -
. - g M . N lT b

L

_— R
SRR A il )
=

EWA SNEB 817 6065024




~ §5-90U/85-95U
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QOrder Numbers

S$5-900)/55-95U

Y ... A&TER T

Information for Ordering Accessories

Order Numbers

35:95U (wWithout user’s quide) 6ESS 095-8MAD1
9-95U  (with user's qui 095-8MA11
g guide) German BESS MA21 CP 521 BASIC Communications Module Manual
" English 6ESS 0956 German 6ESS5 998-0UW11
French 6ESS5 095-8MAI English BESS 998-0UW21
Spanish 6ESS 095-8MA41 French 6ESE 998-0UW31
Italian 6ESS 095-8MAS1 (under development)
- IP 262 Closed-Loop Control Module Manual
S5-95U Ar;_:lcessories German BESS 9_93-52(311
emory submodule (EP 375-0LA15 English 6ES5 998-55G21
Memory submodule [Epggm} ; Egytes gggg 375-0LA21 talian BES5 998-55G51
Memory submodule (EPROM) ]32 Kbvizi 6ES5 375-0LA41
Memory submodule (EEPROM) "o Kby 6ES5 375-0LC11 IP 266 Positioning Module Manual
Memory submodule (EEPROM) e 6ES5 375-0LC21 German BESS 998-55C11
Memory submodule (EEPROM) g ﬁg‘;’,{ﬁi 6ES5 375-0LC31 English BES5 998-55C21
Memory subm : -0LC41
. BOUIGAEERROM) 16 Kbytes 6ESS5 375 IP 267 Stepper Motor Module Manual
Front connector: German BESS 998-55D11
Crimp snap-in connections, 40 pin 6ESS5 490-8MA12 English BESS5 998-55021
Screw-type connections, 40 pin 6ES5 490-8MB11 French 6ESS5 998-55031
Spanish BESS5 998-5SD41
D-type female connector, 9 pin’,
fi;ﬁ:'fs e FPHGR-2A sl -Ing S Mcziu\lregc lated 6ES5 433-8MA11
‘ : X 5..24 VDG 1s0la | 33+
connector FO9P 4 %24V DC giégﬁ 120'—3_:;6121;
N B ; 8x24VDC ES5 421-8MA1
D r%" pe fE}maIe C‘.Di"if'lEx_,TOI’, 15 pin’, 8 x24VDC isolated 5ES5 431-8MA11
such as is sold by FCT 4 x 24,60V DC isolated 6ES5 430-8MB11
housing FPHGR-2A 4% 115V AC isolated 6ESS 430-8MC11
connector F15P 8x 115 VAC isolated 6ES5 431-BMC11
" You can use any standard D-type A & @ﬁvﬁc 'samm _ ,3555 43_ﬂ-ﬁMD:.11
temale connector of this type. 8x 230V AC isolated GESS401-8MD11
System Manual S5-90U/S5-285U, order separately | Rigra agr‘fg:mufa isolated 6ES5 453-8MA11
. German GESS 998'8MA11 D & . ;“ 3 :'“ ¥l _ 3 r-'l,-; " " i "I"' - BESE MQ;BMA“"
English BES5 998-8MA21 | o Ax24VDC/2A '. 6ESS5 440-8MA21
French 6ES5 998-8MA31 H e 3 x 24 VDC /0.5 A B6ES5 441-8MA11
Spanish BESS5 998-8MA41 | 8 ﬁ}?.{;f;i}"_ﬁi;fji C/05A ' BESS 451-8MA11T
ltalian 6ESS 998-8MA51 P . % 24.60 VDC/05A 6ESS 450-8MB11
. W SRS SRR R e T L L ol BES5 450-8MD11
Accessories for the $5-90U and the S5-95U , - 6ESS 451-8MD11
PC cable with TTY / V.24 conversion 6ESS5 734-1BD20 6ES5 452-8MR11
PC software package "STEP 5 LAD 907 L BESS 451-8MR12
for $5-90U English 6ES5 866-0MA23 o

Back-up battery, lithium 4 AA; 3.4 V/850 mAn BES5 980-0MB11

UV eraser S 3 igital Input/Output Module .
for 230 V AC / 50 Hz BESB gﬁﬁirt L1 24 V DC 16 inputs/16 outputs 6ESS 4
for 115 V AC / 60 Rz 6ES5 985-1BA21 - MRy . -
Programming pad (STL 50 sheets) EB0850-C254-XA1 finsl CoesAaIes: . FEEGE »

cP 521 Printer Qutput Module Manual
German

English
French
Spanish
italian
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information for Qrdenng ACCesSones

N for Order
NG Arcac :
Q@ Accessorres $5-90U/S3-

L S$5-900L/55-95U

Order Numbers

Analog INnput Modules
Order Numbers

s'l‘_\g + SN 3
4x + gl:, ™ ISolated 6ESS 464-8MA11
-i X + ‘1‘ va |50fat.:;:j BESS .154*5“.155\21
= isol SESS 464-8MB11 PG 635 Programmaer
4x + 10V Solatea 25 p4-8MC11 it | and
P olate 2S5 464-5 with manual an -
Sl Solated SESa 464-8MD!1 S5 standard system program i
3] =S Te 0 3
P pTJ__--.-:O mA isolated 6ESS 46,;1-8th11
5 BT ;g? £ 500 mV solated sES5 464-8MF11 PG 685 Programmer ]
e 4 )10 + B \ S TN, ~ »,
4x + 0 I;o v SHVTON 'Soiated 5E€3§ iggﬁﬁgﬂ zlsthbgﬁg:?cli ?s:-':tem program
- enlate t"l.:" - » ol . - . -\.‘ : i
oalel 9= and MEP adapter BESS 685-0UB1S

Analog Output Modules

PG 695 Programmer

J

2x + 10V _ . -0.8MA12 QR
- solated S5 470-8MA 1< | _ 6ESS 638-0UB12
2x + 20 mA "_:L‘f"fj EESR 470-8MB12 with PC 16-20

-:- X + ¢ - 1 ialic | ~ S

S lsrnig ‘f'fﬂ [0E salatec 6ESS 410'3“"0‘2 OP 393 Operator Panel

. DV ISolate BESS 47 0-8MD12 with connecting cable 6ESS 393-0UA13

Function Modules (cannot be used with the S5-30U)

IP 262 Ciaocad
202 Llosed-loop control module

OP 393-11 Qperator Guide BESS 998-0UQ22

with 3 analog outputs 5ESS 262-8MA11

‘*"~"=?’: 8 Dinary outputs SES5 262-8MB11 OP 396 Operator Panel

I; 266 Positioning module 6ESS 266-8MA1T with connacting cable 3 m (3.8 it.) SESS 396-0UA1
IP 267 Stepper motor control module BESS 267-8MA11 |
Diagnostic module 330 . 6ESS 330-8MAT1 OP 336 Cperator Guide 6ESS 998-0UK11

SBR: BESS5 380-8MA11

Timer module 380 2 x 0.3...300 s -
Lounter module 2 x 0...500 Hz | 6ESS 385-8MA11 OP 336 Operating System Submodule 6ESS 816-0AA1T
Counter module 385B 1 x 25 / 500 KH: 6ESS5 385-8MB11

OP 396 Adaptar with Power Supply Unit

Comparator module 461 5ESS5 461-8MA11 BESS 984-2UA11

Z A 1., Il

CP 521 Printer output module SRS EES5 521-8MA11 for 230 V AC = -
CP 521 BASIC communications module fESS 521-8MB11 for 115 V AC 6ES5 984-2UB11
Simulator 788 (digital input/output sianals) -8MA11

o 'figlial DUUOUIDUT Signe 8ESS 788 728 Cable Corninector

Oper - j cling the OP 336 or PG 615 to the CPU
Operator Panels and Programmers | or connebm}, ‘:9 ?33 ;‘tg*}j of SESS 728-08800
6ESS 728-08CO0

T _ - 6.6 f1,
PG 605U Programmer (cannot be used with the 55-90U) 8ESS 605-0UB11 A f: 113_1 r:,} RESS 728-0BEQQ
5 m (16.4 f.) RESS 728-08F00
PG 605U Operator Guide 6ESS5 998-0UP21 10 m (328 ft) BESS 728-0C800
PG 615 Programmer with connecting cable BESS5 615-0UA11 . 2 ) ;g - %gg 2]; 2555 *23'00‘100
: Y m ; 728-
e e . 2 ESS 728-0DBQ0
PG 615 Operator Guide BESS5 998-0UR1T1 :j_ ;gg :: ggg E{ 25832 728.0DC00
{.,\ | i 200 m (1320 ft) SES5 728-0DEQD
PG 615 Operating System Submodules ST=F ¢ = 800 m (2640 ft.) 6ESS 728-0D0J00
German BESS 815-0UA12 ﬁ 1000 m (3300 i) 6ESS 728-0EBQO
English BESS 815-0UB12 3
French BESS 815-0UC12
PG 615 Adapter with Power Supply Unit
220/240 V AC BESS 984-2UA11
110/120 V AC BESS 984-2UB11 l
PG 615 Carrying Case 6ESS 986-0MA11 | . I

D-4 EWA 4NEB 812 6065028
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In 0N | ’
formation for Ordering Accessories

S5.-90U!S5'95U

Program Packages
Basiq F_ungtions Program Package
description in German, English, and French

for the §5-DOS operatin
g system
for the MS-DOS, S5-DOS/MT operating system

Float?ng Point Arithmetic Program Package
description in German. English, and French

tor the S5-DOS operating system

for the MS-DOS. S5-DOS/MT operating system

GRAPH 5 Program Package

description in German. English, and French
for the S5-DOS operating system
lor the MS-DOS, S5-DOS/MT operating system

S5-100U Program Package
description in

D-6 '

German
English
(talian

6ESS 848-BAA0T
6ESS 848-7AAD!

6ES5 845-8GPO!
6ESS 845-7GPO1

6ESS 845-7DA01

6ES5 840-4BC11
BES5 840-4BC21
6ES5 840-4BCS5T




85-90U/85-951) Reference Materials

E Reference Materials

* Programming Primer for the SIMATIC® S5-100U
Practical Exercises with the PG 615 Programmer _
Siemens AG, Berlin and Munich, 1989 (Order No.: ISBN 3-8009-1528-6)

* Automating with the SIMATIC® §5-115U
Programmable Controllers
Hans Berger
Siemens AG, Berlin and Munich, 1989 {2nd Edition)
(Order No.: ISBN 3-8009-1530-8)

®* Programmable Controllers
Basic Concepts | Tl
Siemens AG, 1989 (Order No.: ISBN 3-8009-8032-0)
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S5-90U/S5-95U SIEMENS Addresses Worldwide

F Siemens Addresses Worldwide

European Companies and Representatives

Austria : Federal Republic ireland
= Siemens AG Osterreich of Germany (continued) Siemens Lid.
’ Vienna Hanover Dublin ‘
| e Bregenz Leipzig /
. Graz Mannheim italy S
| Innsbruck Munich Siemens S, p. A. -
Klagenfurt Nuremberg Milan
Linz Saarbrucken Barl
Salzburg Stuttgan Bologna
Brescia
Belgium Finland Casoria
’ Siemens S.A. Siemens Osakeyhtid Florence
. Brussels Helsinki Genoa
. Liege Macomer
Siamens N.V. France Padua
Brussels Siemens S.A. Rome
Antwerp Paris, Saint-Denis Turin
Gent Lyon, Caluire-et-Cuire
Bulgaria Metz | - Siemens S.A.
RUEN office of the Seclin (Lille) Luxembourg
INTERPRED corporafion, Strasbourg '

agency of the g s Maita _
Siemens AG Safia sreat By J.R. Darmanin & Co., Ltd.
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Namibia
Samens Resoent
Engenaar
windhoek

Nigena :
Slectro TechnOioges
Nagena Lid. (EReC)

Lagos

Rwanda |
Crabkssament Rwandais
Kigali

Simbabwe

Siecto Technologess
Coeporation (Pvt) Lig.
Harare

South Africa
Semens L.

Johannesburg
Cape Town

Illdt'llehmg

Pretoria

|

[

|

PR T

S5-90U) S5-95U _

Sudan
National Electncal §
Commercial Company
(NECC)
Khartoum

Swaziland
Sramens (Pty.) Lid
Mbabane

Tanzania
Tanzania Electrical
Sernceaes Lid
Dar-as-Salaam

Tunesia
Sitalec S.A
Tunis

Zaire
SOFAMATEL SP.R.L,

Kinshasa

Zambia _
Blecincal Mamtenanca
Lusaka Lta,

Lusaka

Mining peojects:
Genearal Mg
Industres L.
Kitwe

Brazil
Siamens S A,
Sao Paulo
Belém
Belo Horironte
Brasiiia
Campinas
Curitiba
Flerianopolis
Fortaleza
Porto Alegre
Recile
Rio de Janeiro
Salvador de Baha
Vitoria

Canada

Siamens Electne Lid.

Toronto, Ontano

Chile
NGELSAC

Santiago de Chile

Siamaas SA.

A S

SIEMENS Addresses Wordwide

Honduras
Representaciones Electro-

industriales S. da R.L.
Tegucigalpa

Mexico
Sigmens S.A.
Mexico, D.F.
Culiacan
Gomez Palacio
Guadalajara
Leon
Maonterrey
Pueblia

Nicaragua
Siemens SA.
Managqua

Paraguay
thder & Cia.. SACL
Asuncion

Peru
Lima




SIEMENS Addresses Worldwide

Asia

Bahrain
Transitec Guilf
Manama
or

Siemens Resident Enginee
Abu Dhabi . r

Bangladesh

Siemens Bangladesh Ltd.
Dhaka

Hong Kong
Jebsen & Co., Ltd.
Hong Kong

india

Siemens India Ltd.
SBombay
Ahmedabad
Bangalore
Calcutta

Madras

New Dehli
Secundarabad

indonesia

. 1.Siemens Indonesia
Jakarta

P.T. Dian-Graha Elektrika
Jakarta

Bandung

Medan

Surabaya

iran

Siemens oherkate
Sahami Knass

Teheran

raq

Samhiry Bros. Co. (W.L.L)
Baghdad

Siemens AG Hraq Branch)
Baghdad

Jordan
Siemens AG (Jordan
Branch)
Amman
or
A.R. Kevorkian Co
Amman

Korea (Republic)
Siemens Electrical
Engineering Co., Ltd.
Seoul
Pusan

Kuwait
National & German
Electrical and Electronic
Service Co. (INGEECO)
Kuwait, Arabiz

Lebanon
Ets. F.A. Kettaneh S.A.
Beirut

Malaysia
Siemens AG

“l*"{.l = -5 F r‘- ‘--\.;_
Vigigysidan oSranddi

Kuala Lumpur

Fakistan
Siemens Pakistan
Engineering Co., Ltd.
Karachi
lslamabad
Lahore
Peshawer
Quetia
Rawalpindi

People’s Republic of China
Siemens Represen-
tative Office
Beijing
Guangzhou
Shanghal

Philippine Islands
Mgschmen & Technik Inc.

(MATEC)
Manila

Qatar
Trags Electrical

and
Air Conditioning Co-

Doha

or :
Siemens Resident ENgINEET

Abu Dhabi

Engineeriﬂg

Saudi Arabia .
Arabia Electrc Ltd.

(Equipment)
Jeddah
Damman
Riyadh

Sri Lanka
Dimo Limited
Colombo

Syria
Siemens AG
(Damascus Branch)
Damascus

Taiwan
Siemens Liaison Office
Taipei
TAl Engineering Co., Ltd.
Taipei

Thailand i
B. Grimm & Co., R.O.P.
Bangkok

United Arab Emirates
Electro Mechanical Co.
Abu Dhabi
or

Siemens Resident Engineer

Abu Dhabi
Scientechnic
Dubai

or

Siemens Resident Engineer

Dubai

$5-90U/S5-95U

S§5-90U/55-95U

Asia (continued)

Yemen (Arab Republic)
Tihama Tractors &
Engineering Co.o., Ltd.
Sanaa
or
Siemens Resident Engineer

Sanaa

Australia

Australia
Siemens Ltd.
Melbourne
Brisbane
Perth
Sydney

New Zealand
Siemens Ligison Office
Auckiand

SIEMENS Addresses Worldwide
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