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FCC (USA)

Information to user (FCC section 15.105)

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to Part 15 of the FCC rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses and can radiate radio frequency energy and, if not used in accordance with the installation manual,
may cause harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference, in which case you will be required to correct the interference
at your own expense.

Information to user (FCC section 15.21)

The user is cautioned that any changes or modifications not expressly approved by Renishaw plc or
authorised representative could void the user’s authority to operate the equipment.

Special accessories (FCC section 15.27)

The user is also cautioned that any peripheral device installed with this equipment such as a computer,
must be connected with a high-quality shielded cable to insure compliance with FCC limits.



Care of probing system

Renishaw probing systems are precision tools used to obtain precise measurements and should therefore
be treated with care.

Changes to equipment
Renishaw reserves the right to change specifications without notice.

Renishaw reserves the right to improve, change or modify its hardware or software without incurring any
obligations to make changes to Renishaw equipment previously supplied.

Warranty

Renishaw plc warrants its equipment provided that it is installed exactly as defined in associated
Renishaw documentation.

Consent must be obtained from Renishaw if non-Renishaw equipment (eg interfaces and/or cabling) is to
be used or substituted. Failure to comply with this will invalidate the Renishaw warranty.

Claims made under warranty must be made from authorised service centres only, which may be advised
by the supplier or distributor.

Patents

Features of Renishaw’s PHS1 servo positioning head system, associated and similar equipment are the
subjects of the patents and patent applications listed below:

EP 0142373 JP 2098080 US 4651405
EP 0293036 JP 12,662/1998
EP 0816014

EP 0836377
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GB - Warnings

NOTE: The PHS1 servo positioning head contains pre-loaded spring elements which can be dangerous
if any attempt is made to disassemble the head.

Pinch hazards exist between moving parts and between moving and static parts. Do not hold the probe
head during movements, or when manually changing a probe.

Beware of unexpected movement. The user should remain outside the full working envelope of probe
head / extension / probe combinations.

In all applications involving the use of machine tools or CMMs, eye protection is recommended.

There are external air pipes on certain installations. Care should be taken to ensure that the pipes are
securely fastened to the barbed air fittings.

There are normally no user-serviceable parts inside Renishaw mains-powered units. Return defective
units to an authorised Renishaw Customer Service Centre.

For instructions regarding the safe cleaning of Renishaw products, refer to the maintenance information in
the relevant product documentation.

Remove power before performing any maintenance operations.

Refer to the machine supplier’s operating instructions.
NOTE: There are no mains powered units in the PHS1 system.

It is the machine supplier’s responsibility to ensure that the user is made aware of any hazards involved in
operation, including those mentioned in Renishaw product documentation, and to ensure that adequate
guards and safety interlocks are provided.

Under certain circumstances the probe signal may falsely indicate a probe-seated condition. Do not rely
on probe signals to stop machine movement.

The expected method of providing an emergency stop for Renishaw products is to remove power.
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International safety instructions

EN

Ccz

DA

DE

EL

ES

ET

Fl

FR

HU

LT

Lv

MT

NL

WARNING: Please turn to appendix 2 and read the safety instructions in your own language
before unpacking and installing this product.

UPOZORNENI: Pred rozbalenim a instalaci tohoto vyrobku &téte bezpeénostni pokyny uvedené v
Priloze 2.

ADVARSLER: Lees sikkerhedsinstrukserne i Appendix 2 FOR udpakning og installation af dette
produkt!

VORSICHT: Lesen Sie die Sicherheitsanweisungen in lhrer Sprache im Anhang 2 vor dem
Auspacken und Installieren des Produktes.

MPOEIAOMNOIHZEIZ: TMpétrel Twpa va yupioete oto Ke@dAaio 2 kal va diaBdoeTte TIg odnyieg
ac@aAgiag otn Ik 0ag YAWOooa TTPOTOU AvoigeTe AUTO TO TTPOIGV VIO VA TO EYKOATOOTHOETE.

ADVERTANCIAS: Debe volver al Apéndice 2y leer las instrucciones de seguridad en su propio
idioma antes de abrir e instalar este producto.

HOIATUSED: Nuid peate vaatama 2. lisa ja enne selle toote lahtipakkimist ja paigaldamist lugema
I&bi ohutusjuhendi oma keeles.

VAROITUKSET: Ennen tdmén tuotteen pakkauksen avaamista ja asentamista lue liitteessé 2
olevat omalla kielellasi kirjoitetut turvaohjeet.

AVERTISSEMENTS: Vous devez a présent consulter 'annexe 2 et les instructions de sécurité
dans votre propre langue avant de déballer et d’installer ce produit.

FIGYELMEZTETESEK: Lapozzon a 2. fliggelékhez és olvassa el a biztonsagi el6irasokat az On
sajat nyelvén mielStt kicsomagolna és belizemelné a terméket.

AVVERTENZE: Prima di aprire ed installare questo prodotto dovete leggere le istruzioni di
sicurezza nella Vostra Lingua riportate nell’Appendice 2.

JSPEJIMALI: Prie$ idpakuojant ir jdiegiant produktg jums reikia grjzti prie 2 priedo ir perskaityti
nurodymus dél saugos savo kalba.

BRIDINAJUMI: Pirms $i izstradajuma izsaino$anas un uzstadidanas jums jaiepazistas ar 2.
pielikuma droS8ibas instrukcijam sava valoda.

TWISSUIET: Issa ghandek tmur fappendici 2 sabiex taqra I-istruzzjonijiet tas-sigurta fil-lingwa
tieghek gabel ma tispakkja u tinstalla dan il-prodott.

WAARSCHUWING: Ga nu naar Appendix 2 en lees de veiligheidsinstructies, in uw eigen taal,
voordat u dit product uitpakt en installeert.
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PL OSTRZEZENIA: Przed rozpakowaniem i instalacja produktu nalezy przeczytac zalacznik nr 2 i
zapoznac sie z zasadami bezpieczenstwa w jezyku uzytkownika.

PT AVISOS: Vocé deve retornar ao Apéndice 2 e ler as instrugdes de seguranga em seu idioma antes
de desembalar e instalar este produto.

SK VYSTRAHY: Pred rozbalenim a intalaciou tohto produktu si musite pozriet prilohu 2 a preéitat
bezpecnostné pokyny vo vasom jazyku.

SL  OPOZORILA: Sedaj morate v prilogi 2 prebrati varnostne napotke v svojem jeziku, preden
odpakirate in namestite produkt.

SV VARNING: Du méste nu ga till bilaga 2 och lasa sékerhetsinstruktionerna pa ditt eget sprak innan

du packar upp och installerar denna produkt.



Environmental requirements / Spécifications relatives a I'environnement

Environmental requirements

The following environmental conditions comply with (or exceed) BS EN 61010-1:1993.

Indoor use

Altitude

Operating temperature
Storage temperature

Relative humidity

Transient overvoltages

Pollution degree

IP30 (no protection against water)
Up to 2000 m

+10 °C to +40 °C

-10°C to +70 °C

80% maximum for temperatures up to +31 °C
Linear decrease to 50% at +40 °C

Installation category |

1

Spécifications relatives a I’environnement

Les conditions d’environnement sont en accord avec la norme BS EN 61010-1:1993 ou ultérieure.

Utilisation uniquement a I’'intérieur
Altitude

Température de fonctionnement
Température de stockage

Humidité relative

Surtensions transitoires

Degré de pollution

IP30 (aucune protection contre I'eau)

Jusqu’a 2000 m

+10°C a+40°C

-10°Ca+70°C

80% maximum pour des températures jusqu’a

+31°C
avec diminution linéaire jusqu’a 50% a +40 °C

Installation classée en 2éme catégorie

1



8 Umgebungsbedingungen / Specifiche ambientali operative

Umgebungsbedingungen

Die Forderungen der Richtlinie BS EN 61010-1:1993 sind erfullt.

Inneneinsatz

Héhe
Betriebstemperatur
Lagertemperatur

Relative Luftfeuchtigkeit

Kurzzeitige Uberspannungen

Verschmutzungsgrad

Specifiche ambientali operative

Le seguenti specifiche ambientali di lavoro sono conformi, o eccedono, la norma BS EN 61010-1:1993.

Uso interno

Altitudine

Temperatura di lavoro
Temperatura di immagazzinamento

Umidita relativa

Sovraccarichi di tensione (transienti)

Grado di inquinamento

IP30 (kein Schutz gegen Wasser)
bis zu 2000 m

+10 °C bis +40 °C

-10 °C bis +70 °C

maximal 80% flir Temperaturen bis +31 °C,
linearer Anstieg bis 50% bei +40 °C

Installationsklasse |l

1

IP30 (senza protezione contro I'acqua)
Fino a 2000 m

da +10 °C a +40 °C
da-10°Ca+70°C

Massimo 80% per temperatura fina a +31 °C
riduzione lineare al 50% a +40 °C

Categoria d’installazione Il

1



Contents 9

Contents
[0l £e o (8 Ted 1o o PP PO RPN PP PRPP 11
)Y G e (ST or ] o i o] o H PP OUPRUPRRTIN 12
2.1 CommMUNICAIONS INK ... e e 12
2.2 SYSIEM MOAUIES. ... ettt ettt ettt e e et e e e be e e e seeesbeeeaaneeeaanseaeanneaans 12
2.3 POSIHION FEQISTEIS ...t e e e e 12
P2 0o 4 (o] N o] 1 S 13
2.5  CommS MESSAGE tIMING......uuiiiiiiiiiiii ettt sb e st e e sbe e e sbeeesneeeeanneeens 13
2.6 WaLChAOG HIMEIS ... e e e e e e e e e e e s s ereeeaeeas 13
2.7  AXis direCtion defleCtion ........ .o 14
(0= 1o 7= U o J RSP SRUPRRIN 15
G T I VO B o 1 =T o 3 4o T [PPSR 15
3.2 SWItCH SUMMIAIY ...ciiiiiiiiiie ettt ettt e e et e e e e e st e e e e e s annnaeeaeaan 16
1Aentifying the CArd ..ot 17
YY1 (=T 0 01 T o L= PP PRRPTPTRRPN 18
5.1 System mode deSCrIPHONS .....couuiiiiii ittt st e e b e e s nee e e sneeeeas 18
5.2  System mode Change rEOUEST ........uuiiiiiiiiiie ettt e e s sb e e e e s snneeeeeens 19
5.3  System mode change VErifiCation ...........cooiuiiiiiiiiiii e 19
5.4  Current system mode identifiCation............ocoiiiiii i 19
StArtiNg the NEAMA...... et e e b e s e s enre e e anneeea 20
6.1 Head SErvo POWET CONTIOl .....ccii it e e e e e e e e e e e e e e e e e e s nnnreneneeeaeaeeas 20
6.2 AXIiS SEIVO POWET CONTIOL ...itiiiiiiiiiti ettt e et e st e e e s b e e e s snreeeeeeaas 20
Downlink (card t0 head) COMMEAaNGAS.........oiiiiiiiiiie ettt e e s e e ae e e e enee e e eneeas 21
7.1 Downlink command @ddrESSES .........ceciiiiuiiiieiiirieiee e e e e e 21
4~ € 1 o] o T I oo 1 01 =T T < 21
7.3 LOCAI COMMEANGS ...ttt ettt e e e e e e e e sb e e e e e aar e e e e e annreneeenaas 24
4 S /=1 o Yo7 1 Ve 1= 0 =T T 25

7.5  DOWNINK DUSY FEOISTEN ....eiiiitiiiee ettt e e e eb e e e s snre e e e e e 25



10 Contents

8 Reading aXiS POSITIONS ........cuiiiiiiiiiii i s e e e s e e s e e 26
8.1  PoSItion register [atCheS .........eeii e 26
8.2 POSITION TATA.......eeeeeiiiee e e e 27
8.3  POSItION data rEQISTEIS....eii i e e 28
8.4  Freezing and reading axiS POSItIONS........cuuuiiiiiiiiiiee ittt e e e e 29
9 Setting @XiS ZEI0 POSIIONS. ... .ueiiiiiie ettt ettt et e e et e e e enbe e e s nee e e abeeeeneeeeneeaeanneaans 30
9.1  Reference mark direction iNdICAtOrS. .........cocuiiiiiiii e 30
9.2 Setting axisS Zero POSITIONS .......ueiiiiiie e 31
10 Temperature MEASUIEMIENT .......oci ittt ettt et e e s s st e e e e s sbbe e e e e saabeeeeessnbeeeeeeaas 32
11 Probe @rm SIGNAIS ......cooueiiiiie e 33
12 MoNItoring SYSTEM STAIUS.......eeiiiie e 34
12.1 System status SUMMArY rEQISTEr........oi it 34
12.2  Additional status iNfOrmation ...........ceei i 36
12.3  AUXIIAIY FEQISTEIS ...t e e e s abn e e e e e aannnee s 36
13 Appendix 1 - PHS1 PC card addreSS MaP ....cccccueeeeiueeeiieeeanieeariieeeeeeeessaeeeseeeeseeeessneeeaseeesanseeesneens 37
13.1  Head CONTIOl FEGISTEI ... . e s s e s s e as 37
13.2  POSItION regiSter atCNES .....ocoiiiiiiee e e 38
13.3 Downlink cOmMMaNd AAIESSES ......ccuuuiiiiiiiiiiiee ettt e s e s annnee s 39
13.4  System STAtUS rEQISTEIS ....eiiiiiiiie e e e as 40
13.5 PC card reCogNitioN rEQISTEIS ... ..cui it 42
RS T G = (=TT A = To 1] (= SRR SPTPRPPSTI 43
13.7 PC card transfer mode identification ... 43
13.8 Comms Module address DIOCK..........ei i 43
13.9 D axis module address DIOCK ...........cueiiiiiiiiiiieiie e 44
13.10 D axis module addreSs DIOCK .........oouuiiiiiiiiiiee e 45

Appendix 2 - International safety statements ... 46



Introduction 11

1 Introduction

This document presents the essential information for programmers writing software to control the PHS1
servo positioning head.

The PHS1 servo positioning head has two rotational axes, referred to throughout as D and E.
° The D axis is nearest the mounting for the head.

° The E axis carries a detachable lightweight arm and probe.

Each axis is functionally identical and consists of:

° A velocity control loop, which keeps the axis angular velocity constant at the commanded value
regardless of load.

° A high accuracy, high resolution (0.2 arc seconds) position measuring sub-system, which can be
latched by external events for synchronisation.

° A reference mark which allows the axis positions to be related to a known mechanical position on
power up.

NOTE: The head only accepts velocity commands - closing the position loop must be done externally to
the PHS1 system.

Communications within the system are by high speed serial links and are transparent to the user.

The head is controlled by a PC interface card. All functions are accessed by reading and writing to the
appropriate register addresses as described in this document.

An address map can be found in appendix 1.

External TTL 24V servo power 4 way Molex,

latch inputs Pin1&2(0V),3&4 (24 V) 24V servo power

LI (. ° g e

3 way molex

— PHS1 HEAD

SW3— =5 a3 BB 15way HDD
S SL.EEEE. - OF
, Els I — PROBE
Switch left = = : 'Sa0(] m  TRIGGER INPUT
010 [l 9 way D

Switch right

Figure 1 - PHS PC interface card
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2 System description

This section contains brief descriptions and definitions of the PHS1 system and of the terminology used in
this guide and the general construction of the address map of the PC card.

2.1 Communications link

Table 1 - Communications link definitions

Uplink

From the head to the card

Downlink

From the card to the head

2.2 System modules

The PHS1 head contains three discrete electronic modules. Each module uses a block of addresses on

the PC card.

Table 2 - PHS1 electronic modules

Uplink address

Modul Description
odule escriptio block
Comms module This module acts as a communications interface between the 82 — 9A
head axes and the PC card. It assembles information from the
D and E axis modules, combines it with its own information and
then transmits it back to the PC card (UPLINK).
D axis module Controls motion of the D axis (nearest the CMM quill). AO - BA
E axis module Controls motion of the E axis. C0-DA

2.3 Position registers

Each axis in the PHS1 system (D axis and E axis) has a set of three position registers. Each register is
designed to be used for a different purpose:

Table 3 - Position registers

Servo register

be read by the servo system.

latch signal.

This register is intended to be used for servo update information and should

It can be frozen by either internal IRQ (real or simulated) or an external TTL

Measurement
register

This register is designed for measurement purposes.

signal or external probe trigger input line.

It can be frozen by either internal IRQ (real or simulated), external TTL latch

Spare register

The third position register is spare for future expansion.

latch signal.

It can be frozen by either internal IRQ (real or simulated) or an external TTL
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2.4 Control bits

All control bits in registers must be reset before they are set again. Each reset/set operation is a single
instruction to the system logic.

Table 4 - Bit definitions

Set 1

Reset 0

2.5 Comms message timing
The uplink (head to card) sends a message every 35 us (microseconds).

The downlink (card to head) message transmission time is 20 ps.

2.5.1 Command response latency

From writing a command to the card for the head a typical reply time to the command from the head to
the card will be 200 ps, max 500 ps.

2.6 Watchdog timers

Each axis of the head has a watchdog timer to monitor receipt of servo control commands from the
control program. The timer measures the interval between receipt of velocity demands and will shut down
the head if commands are not received for a certain period of time, set to 2.048 ms (milliseconds) default
and selectable between 1 ps and 16.384 ms (see section 7.3.1).

Each timer starts when the enable servo command is sent to its axis (see sections 6.2 and 7.3) and is
reset when a servo velocity demand is received by that axis.
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2.7 AXxis direction deflection

2.7.1 D axis direction deflection

Green LED

+E , ~ ,
i N 1
! ~ !
/ ~ /
. / N J
+ve rotation /| y
i K
I /
1 /
1 ,
' /
\ ’
1 4
\ 7
\\\ -ve °
' //
\ -
AN +ve L~
SO ‘¢/

Figure 2 - PHS PC interface card

2.7.2 E axis direction deflection

Figure 3 - E axis direction deflection
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3 Card set-up

The card can be used in I/O mapped mode.

3.1 1/0 map mode
° Permanent 16 bit transfer mode is enabled when the card is set in I/O map mode

In 1/0 map mode the card address is decoded to a 256 I/O block using switches SW1-1 to SW3-2.

Table 5 - Card address
Address SW1-1 SW1-2 SwW1-3 Sw2-1
O0XXX LEFT LEFT LEFT LEFT
1XXX LEFT LEFT LEFT RIGHT
2XXX LEFT LEFT RIGHT LEFT
3XXX LEFT LEFT RIGHT RIGHT
4XXX LEFT RIGHT LEFT LEFT
5EXXX LEFT RIGHT LEFT RIGHT
BXXX LEFT RIGHT RIGHT LEFT
TXXX LEFT RIGHT RIGHT RIGHT
8XXX RIGHT LEFT LEFT LEFT
9XXX RIGHT LEFT LEFT RIGHT
AXXX RIGHT LEFT RIGHT LEFT
BXXX RIGHT LEFT RIGHT RIGHT
CXXX RIGHT RIGHT LEFT LEFT
DXXX RIGHT RIGHT LEFT RIGHT
EXXX RIGHT RIGHT RIGHT LEFT
FXXX RIGHT RIGHT RIGHT RIGHT
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Table 6 - Card address

Address Sw2-2 Sw2-3 SW3-1 SW3-2
XOXX LEFT LEFT LEFT LEFT
X1XX LEFT LEFT LEFT RIGHT
X2XX LEFT LEFT RIGHT LEFT
X3XX LEFT LEFT RIGHT RIGHT
X4XX LEFT RIGHT LEFT LEFT
X5XX LEFT RIGHT LEFT RIGHT
X6XX LEFT RIGHT RIGHT LEFT
X7XX LEFT RIGHT RIGHT RIGHT
X8XX RIGHT LEFT LEFT LEFT
X9XX RIGHT LEFT LEFT RIGHT
XAXX RIGHT LEFT RIGHT LEFT
XBXX RIGHT LEFT RIGHT RIGHT
XCXX RIGHT RIGHT LEFT LEFT
XDXX RIGHT RIGHT LEFT RIGHT
XEXX RIGHT RIGHT RIGHT LEFT
XFXX RIGHT RIGHT RIGHT RIGHT

3.2 Switch summary

Table 7 - PHS1 PC card switch summary

Switch Description Reference
Swi1 1 Card address selection 3.1 (I/O map mode)
2
3
sSw2 1
2
3
SwW3 1
2
3
sSw4 ] Sync edge select LEFT RIGHT
Rising edge Falling edge
2 Controller select * IBM-PC DELTA-TAU
3

See figure 1 for switch positions.

* Ensure switch is correct before powering the controller. Incorrect setting may cause damage to the
controller and erratic behaviour.
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4 Identifying the card

The card can be identified by reading the PC card recognition registers:
° 7A contains the ASCII code for “PH”

o 78 contains the ASCII code for “S1”

Identification mode (see section 5) can be used to read the serial number of the head and the
identification versions of the axis modules.



18 System modes

5 System modes

The PHS1 system has four modes of operation.

5.1 System mode descriptions
Table 8 - System modes
Registers
Mode Description Update information
Names Address
Normal This is the normal D axis servo A0, A2 Registers updated every
mode of operation for register 35 ps.
the PHS1.§ystem: All D axis A8, AA
three position registers measurement
(servo, measurement and register
spare) in each axis are :
updated every 35 ps.The | P axis spare BO, B2
data is stored in the first | register
two addresses in each E axis servo Co, C2
register. register
E axis Cs8, CA
measurement
register
E axis spare Do, D2
register
Diagnostic Reserved for Renishaw use only
Identification | In identification mode the | Head serial 82, 84, Registers updated
head returns its serial number 86 once only when mode
.numl?gr a.nd a module D axis module B8 entered. It is then
identification code for identification assumed that normal
each axis module (D and : or diagnostic mode will
E) E axis quule D8 be entered to continue
identification normal transmission of
information.
Auxiliary In this mode the auxiliary | D axis module BA Registers updated
register registers in each head auxiliary register once only when mode
module (tl:omms, D axis E axis module DA entered. It is then
and E axis) are read back auxiliary register assumed that normal
and stored. This saves or diagnostic mode will
the control program from be entered to continue
keeping an image of normal transmission of
these registers. information.
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5.2 System mode change request

System modes changes are requested by setting 2 command bits in address 40 (the comms module
downlink address). See section 7.2.1 for details of the system mode change request command.

NOTE: Identification and auxiliary register modes can only be entered if the system is in either normal or
diagnostic mode. It is not possible to enter auxiliary register mode directly from identification mode or vice
versa.

Table 9 - Example of changing from identification mode to auxilliary register mode
Current mode Command Notes
Identification
Request change to Normal mode is an interim step in changing from
normal mode identification mode to auxiliary register mode.
Normal
Request change to Auxiliary register mode can only be entered from
auxiliary register mode normal or diagnostic mode.
Auxiliary register

5.3 System mode change verification

Once a mode change has been requested, bit 7 of address 60 changes to 1 to indicate that the system is
awaiting a mode change. This bit can be monitored until it resets to 0 to confirm that the mode requested
has been selected.

NOTE: The control program may not see the change of state of this bit as the transmission time for mode
change requests to take effect is typically 200 ps, max 500 ps.

Table 10 - System mode change verification

Bit 7 of address 60 Description
1 Awaiting mode change.
0 Last mode change requested has been selected.

5.4 Current system mode identification

Bits 5 and 6 of address 64 give the current mode the system is in.

Table 11 - Current mode identification

Mode Bit 6 of address 64 Bit 5 of address 64
Normal 0 0
Diagnostic 0 1
Identification 1 0
Auxiliary register 1 1
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6 Starting the head

There are two levels of control of transmission of servo power to the head:
o Overall servo power (see section 6.1)

o Motor power for each individual axis (see section 6.2)

6.1 Head servo power control

Address 02 is the head control register (see appendix A1).

Bit O controls servo power transmission to the head.

NOTE: This power supply is for the head servo motors only, power for the head electronics is available

at all times. Position and reference information will be retained at all times whatever the status of the 24 V
servo power supply unless the head is completely disconnected.

Setting bit 0 to 1 connects 24 V servo power to the head provided:

° There is no STOP condition (bit 5)

° Air supply pressure is correct (bit 7)

° There are no comms link errors

Bit 3 will then be set by the card to indicate that the servo power relay on the card has been activated.

Bit 6 will then be set by the card to indicate that servo power has been supplied to the head (under normal
operation this bit will mirror bit 3).

If STOP is raised then bit 6 will be set to 0 and 24 V servo power will be removed from the head,
effectively shutting the head down. Bit 0 must then be set back to 0 and all STOP conditions must be
removed before restart (and by implication bit 5 will return to 0) before bit 0 can be set back to 1 to power
the head again.

6.2 Axis servo power control

After servo power has been transmitted to the head (see section 6.1) servo power to each axis must be
enabled separately by loading a servo enable command to the local command register for that axis (see
section 7.3). This allows each axis to be powered and controlled independently, for example during the
procedure for setting axis zero positions. If an axis shuts down for any reason, the error must be reset in
the head and the axis disabled before the axis will re-enable.

° Individual axis velocity demand is set to zero automatically on power up and when the servo motor
is disabled

° When the bit is clear the motor terminals for that axis are shorted, effectively braking it
NOTE: The axis watchdog timer begins immediately servo power is enabled to the axis. Regular

transmission of velocity demands to control position must therefore begin when servo power has been
enabled to the axis.



Downlink (card to head) commands 21

7 Downlink (card to head) commands

71 Downlink command addresses

Five 16 bit locations are available for sending information to the PHS1 head itself (downlink).

Table 12 - Command addresses

Module Address Description

COMMS module 40 Global command

D axis module 44 Local command to D axis only
46 Velocity demand

E axis module 48 Local command to E axis only
4A Velocity demand

Information is automatically transmitted to the head by the PC card (downlink) on writing to an address.

Transmissions occur in the order in which the addresses were loaded.

Commands can be cleared by setting bit 5 in address 7C (reset register).

7.2 Global commands

Commands sent to address 40 are global and affect the whole system, i.e. axis modules as well as the

comms modules.

Table 13 - Global commands
Address 40 Bit Type Description
0 rw 1 = LEDO(f. Turns all probe (red) LEDs off. Green power LED
will be unaffected.
1-10 rw Reserved for future use. Must be kept at 0.
11 rw 1 = Reset all error flags. Clears on rising edge. If any error
flags persist then those errors are still present.
12,13 rw System mode change request. See section 7.2.1.
14,15 rw Timebase operation control (please refer to ‘Up link time
base control’ on page 23).
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7.2.1 System mode change request

System mode changes are requested by setting 2 command bits in address 40. See section 5 for further
information on system modes.

Table 14 - System mode change request

Address 40 Mode Bit 13 Bit 12
Normal 0 0
Diagnostic 0 1
Identification 1 0
Auxiliary register 1 1

NOTE: Identification and auxiliary register modes can only be entered if the system is in either normal or
diagnostic mode. It is not possible to enter auxiliary register mode directly from identification mode and
vice versa.

7.2.2 Data link error reset operations

Reset the ISA card

The register at address 7C HEX contains bits that, when set, can be used to reset the ISA card FPGA
logic. It has no effect in the head logic.

Bit 0 is used to reset the up link decoder logic on the card. Whilst set, the card up link decoder is stopped.

But 5 is used to reset all down link requests that may be pending. All down link channels will be cleared
of data and set to ‘not busy’. If this is done while a down link is transmitting, then the data word will be
shortened and the next up link message will report it as a down link error.

Reset the PHS head

To reset the head logic a message needs to be sent via the down link to the head global register located
at address 40 HEX in the card map.

Sending a global command with bit 11 set will clear all errors in the head including any up link error states
that have been temporarily latched in the head. If the head has a permanent error this will override the
‘clear’ function. Errors that persist will require the head to be serviced.
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Up link time base control

A command to the global head register at address 40 HEX can set the timing between up link messages.
This value is held by the card decoder logic and is then sent and stored in the head. This maintains card
and head synchronisation and avoids false timeouts. When bit 14 is set it defines bits 11 down to 0 as

a time base value. Resolution of the time base value is 100 nsec (nanoseconds). The power-on default
value provides a time base of 35 ps.

Note that when a time base change is commanded to the head, it can take two to three times the current
time base value before the head will be guaranteed to have changed to the new time base value. For
example, changinng from 35 ps to 400 ps can take up to 105 ps. Similarly, changing from 400 ps to 35 ps
can take 1.2 msec.

Care is needed to ensure that a time base value that is shorter than the message length and decode time
should never be sent. Generally, the only commands that need to be sent are:

415E HEX 25 ps Normal time for a 2 axis system.
41F4 HEX 50 ps Three axis system or two axis system with scanning probe.
4FAO0 HEX 400 ps Maximum value.

Used when re-synchronising the up link. refer to up link error
recovery work-around.
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7.3 Local commands

Local commands are sent to each axis module individually and affect only that axis module.

Table 15 - Local commands
Addresses 44 (D axis) and 48 (E axis)

Address 44 | Bit Type | Description

(D axis) 0 rw 1 = Inhibit axis error count.
Address 48
(E axis) IMPORTANT NOTE: This function is for development purposes only.

This bit must be set to 0 during normal use.

1 rw 1 = Inhibit axis watchdog timer.

IMPORTANT NOTE: This function is for development purposes only.
This bit must be set to 0 during normal use.

2-11 rw Reserved for future use. Must be kept at 0.
12 rw 1 = Enable reference mark zeroing (see section 9).
13 rw 1 = Enable axis servo power (see section 6.2).

Setting this bit connects power to the individual axis velocity servo. The
axis velocity demand is set to zero automatically when the servo enable
bit is raised. When clear, the motor is shunted, effectively braking it.

NOTE: If the head is disabled by shutting down or through an error or
through an overtorque then axis servo power must be disabled before
it can be re-enabled using these bits. If an error occurs, including an
overtorque this must be cleared before restart.

14, rw Timebase operation control (please refer to ‘Up link time base control’
15 on page 23).
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7.3.1 Watchdog timer timeout selection

The axis module command registers can also be used to select timeouts for the watchdog timers for each

axis. When bit 14 is set to 1, these registers can be loaded with a timeout value for the individual axis

watchdog timer (when bit 14 is reset to 0, local commands can again be loaded).

Table 16 - Watchdog timer timeout selection
Addresses 44 (D axis) and 48 (E axis)

Address 44
(D axis)

Address 48
(E axis)

Bit Type | Description

0-13 | rw Axis watchdog timer timeout value, set in 1 ps steps.
Default value is 2.048 ms.
Maximum value is 16.384 ms.

14 rw Must be set to 1.

15 rw Must be set to 0.

7.4 Velocity demand

Velocity demand is sent as a 16 bit, two’s complement integer.

Numbers in the range 1 to 7FFF (1 to 32767 decimal) result in positive rotation.

Table 17 - Velocity demand data

Item

Value

Tacho output

312 mV /rad/sec

Full speed

1.53 revs / sec

1 DAC bit

16.8 millidegrees / sec

1.01 minutes / sec

0.293 milliradians / sec

303 grating counts / sec

NOTE: It is recommended that speed should be 120 degrees / sec but should not exceed
150 degrees / sec.

7.5 Downlink busy register

Address 62 is the downlink busy register and should be monitored to confirm downlink command

transmission.

5 bits in address 62 represent the state of each downlink command address. When the bit for an address

is set to 1 then that command address cannot be reloaded until the message it contains has been sent

and that address is no longer busy.
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8 Reading axis positions

8.1 Position register latches

Each axis has three position registers (servo, measurement and spare), each holding the same position
information.

Each position register (servo, measurement and spare) can be latched in one of a number of ways:

8.1.1 IRQ

Addresses 04, 06 and 08 are the IRQ latch masks for the servo, measurement and spare registers
respectively.

8.1.2 Simulated IRQ

When bit 7 of address 0A is set, address OA can be used as a latch simulator. This address can be loaded
to simulate IRQs.

When using this function, a true IRQ pulse must be simulated by raising the simulated signal for a
minimum of 1 ps before lowering it. The position register latches on the rising edge of this pulse.

8.1.3 External TTL latch signal via connector PL4 on the PC card

Mounted at the top left of the PC card (when viewed from the component side) is a connector designated
PL4 which carries signals that can be used to freeze the head position values in the PC card registers
instead of using the IRQ signals. The probe trigger input on the rear panel connector remains active.

Connector pin details

The input signals are TTL compatible and are all fitted with a 10KQ pullup resistor to the PC +5V DC
supply. The resistors provide a termination which, when no connections are made to this connector, will
result in a default disabled state. Recommended drive circuit is an open collector driver to 0 V capable of
sinking 1 mA.

Pin 1 LATCH 1 signal (latches the servo register).

Pin 2 LATCH 2 signal (latches the measurement register).
Pin 3 LATCH 3 signal (latches the spare register).

Pin 4 EXTLATCH signal (set to 0 V to enable latch signals).

Pin 5 isthe PCO V.

NOTE: Pin 1 is on the right when viewed from the component side.



Reading axis positions 27

External connector signals operation

Latching of the head positions using the external latch signals can be enabled by setting a logic 1 in bit
6 of address OA or by connecting the EXTLATCH signal on pin 4 to the PC 0V at pin 5 (this will also be
indicated by bit 6).

When the external latch signals are enabled, a rising edge on any of the signals will freeze the
corresponding registers.

Frozen data is released by pulsing the appropriate reset bit at address 7C as described in section 8.4.

8.1.4 Probe trigger input signal - measurement register only

When bit 1 of address 02 (head control register) is set, the latch source for the measurement register
only is connected to the probe trigger from the trigger input connection. The D and E axis measurement
registers are thus frozen when the probe is triggered, enabling the measurement registers to be used to
synchronise PHS1 head position with CMM position at the instant a probing point is taken.

The probe trigger input is similar to the Renishaw PICS (product interconnection system) standard. It
differs in that the PHS1 interface card registers a trigger on the rising edge of the signal, as opposed to
the PICS system which registers a trigger on the falling edge.

A standard Renishaw probe interface with PICS output (Pl 4-2 or PI200) and PICS cabling can be used
if the trigger output is inverted to give a rising edge when the probe is triggered. Please refer to the
integration documentation supplied with the specific interface for details of PICS signal inversion.

NOTE: The PC card does not generate IRQs, it only uses them.

8.2 Position data

Position data is read in as 32 bits in two’s complement - only 24 bits are used. Bit 23 is copied to bits 24
- 31 to preserve the correct two’s complement format.

ie 0 to 7FFFFF is 0 to 8388607, 800000 to FFFFFF is -8388608 to -1

One data count is approximately 0.2 arc seconds. There are 6,479,872 counts per revolution.
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8.3 Position data registers

Table 18 - Position data registers

Module Address Position register Description
D axis A0 Lower 16 bits of D axis position count.
Servo register
A2 Upper 16 bits of D axis position count.
A8 Lower 16 bits of D axis position count.
Measurement register
AA Upper 16 bits of D axis position count.
BO Lower 16 bits of D axis position count.
Spare register
B2 Upper 16 bits of D axis position count.
E axis Co Lower 16 bits of E axis position count.
Servo register
c2 Upper 16 bits of E axis position count.
Ccs8 Lower 16 bits of E axis position count.
Measurement register
CA Upper 16 bits of E axis position count.
Do Lower 16 bits of E axis position count.
Spare register
D2 Upper 16 bits of E axis position count.
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8.4 Freezing and reading axis positions

The following sequence should be used to freeze and read axis positions:

1. Ensure the position register latch masks have been set correcily.

2. Ensure address 7C = 00. 7C is the reset register and must be cleared before axis positions can be

read.

3.  Poll address 76 (position status register) until the appropriate bit indicates that a position register
has been latched and frozen (see section 8.1 for details on how the registers may be frozen).

Table 19 - Position status register

Address 76

Bit Description

2 1 when servo registers frozen.

3 1 when measurement registers frozen.
4 1 when spare registers frozen.

5 1 while position registers are updating.

4.  The appropriate data can now be read.

NOTE: If the position register was frozen by a simulated IRQ, ensure that the IRQ simulation bit has now

been cleared.

5.  The appropriate reset bit should be pulsed (for a minimum of 1 ps) to unfreeze the position register.
The register unfreezes on the rising edge of this pulse.

Table 20 - Reset register

Address 7C

Bit Description

2 Pulse to unfreeze servo registers.

3 Pulse to unfreeze measurement registers.

4 Pulse to unfreeze spare register.

5 Pulse to reset downlink to head and clear all busy flags.

NOTE: This clears all pending flags.
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9 Setting axis zero positions

Each axis has a reference mark to enable its zero position to be set. This zero position is nominally at the
mid-travel point of the axis (figures 2 and 3 show axis zero points).

If the PC card is powered down or if the head itself is unplugged, then counter position data will be lost
and each axis must have its zero position reset before the head is next used.

To set the zero point of each axis (each axis must be set individually), the axis must be driven past its
reference mark in a negative direction (see figures 2 and 3 for definitions of axis directions).

NOTE: It is recommended that while setting the axis zero positions under open loop velocity control, the
position should be continually read and differentiated so that the actual axis speed can be checked for an
unexpected stop (e.qg. if the axis reaches the end stop).

9.1 Reference mark direction indicators

Bits 6 and 10 of head status register 2 (address 6A) indicate which side of the reference mark the axes
are for D and E respectively.

Table 21 - Reference mark direction indicators (address 6A)

Address 6A Bit Type Description

6 ro D axis reference mark direction.

1 = D axis position is more negative than reference mark
position. D axis must be moved in the positive direction until this
bit clears.

10 ro E axis reference mark direction.

1 = E axis position is more negative than reference mark
position. E axis must be moved in the positive direction until this
bit clears.
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9.2 Setting axis zero positions

1. Read the reference mark direction indicator to see which side of the reference mark the axis is (see
table 21 above).

1a If the direction bit is 1 then the axis must be driven under open loop velocity control in the
positive direction until the bit clears.

1b If the direction bit is 0 then the axis is the correct side of the reference mark and the
procedure can continue.

2. Setbit 13 of the axis’s local command register to 1. The system will now set the axis position
registers to zero when the reference mark is passed in the negative direction.

NOTE: This bit must be set back to 0 when the axis position has been set or the axis position registers
will continue to be set to zero every time the reference mark is passed. This bit should not be set when
operating the axis in a closed position control loop.

3. Drive the axis under open loop velocity control at a constant speed of 5 degrees per second in the
negative direction until it passes the reference mark. Bits 5 and 9 of head status register 2 (address
6A) indicate that the zero position has been set for axes D and E respectively.

4.  Stop axis motion.

5.  Set bit 13 of the axis’s local command register to 0. The axis will now ignore the reference mark
each time it passes it.
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10 Temperature measurement

The value indicating temperature can be found at address EO on the PC card. The following algorithms
can be used to determine the head core temperature from the 9 bit sign extended to sixteen bit word in

EO.

Temperature (°C)

Temperature (°F)

235 -

455 —

200
1+ (E0)/ 1024

360

1+ (EO) /1024

Table 22 - Temperature measurement specification for PHS

Parameter range Conditions Value Units
Resolution At 75 0.16 °C

At 35 0.2 °C

At -31 0.35 °C
Quantisation error At 70 0.20 max. °C

At-10 0.39 max. °C
Offset -31to +75 4 max °C
Linearity At -31to +75 0.5 °C

NOTE: The offset can be removed by allowing the PHS to stabilise unpowered at an ambient
temperature, recording the ambient externally and then powering the PHS and measuring its internal
temperature before it warms up. Offsets should be subtracted from the 235 or 455 values in the algorithm.
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11 Probe arm signals

CAUTION: Certain probe arm signals do not automatically shut down servo power to the head.
Control software intervention will therefore be required to make a decision on further operation of
the head. These instances are outlined in this section.

Table 22 - Probe arm signals

Address | Bit | Description Notes

60 System status summary register
This register provides a simple summary of system status and is derived from the contents
of the other status registers.

5 1 = Arm change state | Set whenever bits 0 or 1 in head status register 2 change
(see below).
6 1 = Axis enable error Set whenever D or E axis axis enable error bits are set in

head status register 2 (see below).

6A Head status register 2

0 1 = Arm present If arm present is ever set without arm locked also set,
this indicates that the arm is not firmly attached to the
head. The control software must decide whether further
operation of the head is safe.

1 1 = Arm locked

2 1 = Arm fail Set to 1 if one of the arm safety sensors fails. A permanent
arm failure is extremely unlikely, however this bit will be set
during an arm change as a result of transient conditions
which trigger the fault detection. It should therefore be
ignored during (but only during) arm changes.

7 1 = D axis unexpected | Unexpected axis disable represents a possible unsafe
axis disable condition (eg a probe arm has collided with an obstacle or
an axis fault). Normally overtorque but can be a read head
or other fault. A decision must be made by the control
software on further operation of the head.

11 1 = E axis unexpected
axis disable

Overtorque will not shut down the head but will disable the
relevant drive.

NOTE: Head overtorque will not necessarily identify a
probe arm collision condition. The axis clutches may slip
before an overtorque error occurs. Therefore a timeout
should be included in the control program to detect if
the head fails to find position correctly, indicating that a
collision has occurred.




34 Monitoring system status

12 Monitoring system status

12.1 System status summary register

Address 60 contains a read only summary of system status to enable simple checking of the general
condition of the head and the uplink (head to card) and downlink (card to head) transmission links. Its
contents are derived from the other status registers, for example the axis error bit will be set if either the D
axis or E axis axis error bits are set in head status register 2.

Control software should monitor this register during normal operation. If a bit is set in this address then
the relevant address reference given in the table below should be checked for more details.

All Os in this register mean that there are no head or comms link faults and that there are no messages
queuing for the downlink.
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Table 23 - System status summary register
Address | Address | Bit Description Notes Ref
60 ref
62 0 1 = Downlink Summarises the status of the downlink busy | 7.5
busy register (62).
1 1 = Downlink Indicates head has received a corrupt
failure transmission. Mirrors bit 3 in head status
register 2.
This is not necessarily a fatal error. The
control software should decide whether to
attempt to repeat message transmission or
not.
64 2 1 = Uplink Summarises the status of the uplink status
failure register (64). Head will shut down if the uplink
fails.
3 1 = Head error Fatal head error. Head will shut down.
4 1 = Internal This is not necessarily a fatal error. The
head comms control software should decide whether to
error attempt to repeat message transmission or
not.
6A 5 1 = Arm change | Summarises probe arm information from 10
of state head status register 2 (6A).
6A 6 1 = Axis enable | Summarises D and E axis axis error bits in
error head status register (6A).
Drive will be disabled..
64 7 1 = Awaiting Indicates status of system mode change 5
system mode requests. Uplink status register carries an
change identification code of the current mode the
system is in.
0 = Last system
mode change
requested has
been selected
8 - Not used

15
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12.2 Additional status information

More detailed status information for diagnostic purposes is available in several other addresses. These
addresses should not need to be read during normal operation of the head, however they should be able
to be read to assist in fault diagnosis during development and operation of the system.

Table 24 - Additional status information

Address Description Notes

62 Downlink busy register | Details on which specific downlink (card to head)
command addresses are busy.

64 Uplink status register Detailed information on uplink (head to card) errors. Also
contains system mode identification bits.

66 Uplink error count Indicates how frequent uplink error messages are. An
overflow on this error count will lead to a head shutdown
and the transmission loss bit being set in the uplink status

register.
68 Head status register 1 | Comms and axis module errors.
6A Head status register 2 | Probe arm condition and axis status information.
76 Position status register | Probe trigger input signal status and position register

update status.

12.3 Auxiliary registers

Each axis module has an auxiliary register which contains an image of the watchdog timer timeout setting
for that axis. This saves the control program from having to keep an image of these settings itself.

The auxiliary registers can only be accessed in auxiliary register mode (see section 5). The PC card
registers are updated once only when auxiliary register mode is entered with the head axis register data.

Table 25 - Auxiliary registers

Address Bit Type Description

BA 0-13 ro D axis watchdog timer timeout setting
14 ro Always 1
15 ro Always 0

DA 0-13 ro E axis watchdog timer timeout setting
14 ro Always 1
15 ro Always 0

NOTE: Unless the watchdog timer is set by the control program itself (see section 7.3.1) the system will
use the default value of 2.048 ms for both axes and the auxiliary registers will contain zero.

These auxiliary registers are expandable for use on future PHS systems.
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13 Appendix 1 - PHS1 PC card address map
Bit types
° rw indicates that a bit is read / write
° ro indicates that a bit is read only
Not used
° Where a bit is labelled not used it is undefined and may be either 1 or 0
13.1 Head control register
Table 26 - Head control register
Address Bit Type Description Ref
02 0 rw Set to 1 to start head (supply 24 V servo power). 6.1
Set to 0 to stop head (remove servo power).
1 rw Measurement register latch source selection. 8.1.4
Set to 1 for probe trigger input line (probe).
Set to 0 for IRQ.
2 Not used.
3 ro 1 =24V head power relay on card powered. 6.1
4 ro 1 =24V power present at PC card.
5 ro 1 =S8TOP is set.
Head will shut down.
6 ro 1 = 24V power supplied to head (mirrors bit 3 under 6.1
normal operation).
7 ro 1 = air pressure correct.

0 = low air pressure.

Head will shut down.

8-15 Not used.
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13.2 Position register latches

Table 27 - Servo register latch mask

0

rw

IRQ5

1

rw

IRQ7

rw

IRQ10

rw

IRQ11

rw

IRQ12

2
3
4
5

rw

IRQ15

6-15

Not used

Address Bit Type Description Ref
04 Set the appropriate bit to 1 to use that IRQ as the servo register latch. 8.1
0 rw IRQ5
1 rw IRQ7
2 rw IRQ10
3 rw IRQ11
4 rw IRQ12
5 rw IRQ15
6-15 Not used
Table 28 - Measurement register latch mask
Address Bit Type Description Ref
06 Set the appropriate bit to 1 to use that IRQ as the measurement register 8.1
latch. This register is only active if bit 1 of the head control register (02) has
been set to 0.
0 rw IRQ5
1 rw IRQ7
2 rw IRQ10
3 rw IRQ11
4 rw IRQ12
5 rw IRQ15
6-15 Not used
Table 29 - Spare register latch mask
Address Bit Type Description Ref
08 Set the appropriate bit to 1 to use that IRQ as the spare register latch. 8.1
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Table 30 - Latch simulator
Address Bit Type Description Ref
0A 0 rw IRQ5. Set to 1 to simulate IRQ5. Pulse for minimum 1 ps. | 8.1.2
Latches on rising edge.
1 rw IRQ7
2 rw IRQ10
3 rw IRQ11
4 rw IRQ12
5 rw IRQ15
6 rw Set to 1 to use external TTL level latch signals via PL4
connector on PC card.
7 rw Set to 1 to use simulated latches from this address. Set to
0 to use true internal IRQ latches.
8-15 Not used
13.3 Downlink command addresses
Table 31 - Downlink command addresses
Address Bit Type Description Ref
Comms module downlink
40 rw Global command. 7.2
D axis module downlink
44 rw Local command to D axis only. 7.3
46 rw Velocity data. 7.4
E axis module downlink
48 rw Local command to E axis only. 7.3
4A rw Velocity data. 7.4
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13.4 System status registers

Table 32 - System status summary register

Head shuts down.

56 ro System mode identification.

7-15 Not used.

Address Bit Type Description Ref
60 0 ro 1 = Downlink busy 11
1 ro 1 = Downlink failure.
2 ro 1 = Uplink failure.
Head shuts down.
3 ro 1 = Head error.
Head shuts down.
4 ro 1 = Internal head comms error.
5 ro 1 = Arm change of state. This bit latches when set.
6 ro 1 = Axis enable error.
7 ro 1 = Awaiting system mode change.
0 = Last system mode change request has been selected.
8-15 Not used.
Table 33 - Downlink busy register
Address Bit Type Description Ref
62 0 ro Comms module command downlink busy. 7.5
1 ro Not used.
2 ro D axis module command downlink busy.
3 ro D axis module velocity demand downlink busy.
4 ro E axis module command downlink busy.
5 ro E axis module velocity demand downlink busy.
6-15 Not used.
Table 34 - Uplink status register
Address Bit Type Description Ref
64 0 ro 1 = Uplink CRC error. 11
1 ro 1 = Uplink sync error.
2 ro 1 = Uplink word count error.
3 ro 1 = Uplink timebase error.
4 ro 1 = Uplink transmission loss.
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Table 35 - Uplink error count

Address Bit Type Description Ref
66 0-4 ro Uplink error count. 11
5-15 Not used.
Table 36 - Head status register 1
Address Bit Type Description Ref
68 0 ro 1 = Comms module error. 7.5
Head shuts down.
1 ro 1 = D axis module error.
Head shuts down.
2 ro 1 = E axis module error.
Head shuts down.
3-7 Not used.
8 ro 1 = Comms module internal comms error — IGNORE,
RENISHAW USE ONLY.
9 ro 1 = D axis module internal comms error — IGNORE,
RENISHAW USE ONLY.
10 ro 1 = E axis module internal comms error — IGNORE,

RENISHAW USE ONLY.

11-15

Not used.
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Table 37 - Head status register 2

Address Bit Type Description Ref
6A 0 ro 1 = Arm present. Probe arm is engaged with drive 11
mechanism.
1 ro 1 = Arm locked. Probe arm is locked correctly and is safe
to drive.
2 ro 1 = Arm fail. Probe arm location sensor failure
3 ro 1 = Downlink fail.
4 ro 1 = D axis drive enabled. 6.2
5 ro 1 = D axis position zero. Position counter has been reset 9
by reference mark.
6 ro 1 = D axis reference mark direction indicator. 9.1
7 ro 1 =D axis enable error. Motor current limit has been
exceeded on or after startup. Drive will be disabled.
8 ro 1 = E axis drive enabled. 6.2
9 ro 1 = E axis position zero. Position counter has been reset 9
by reference mark.
10 ro 1 = E axis reference mark direction indicator. 9.1
11 ro 1 = E axis enable error. Motor current limit has been
exceeded on or after startup. Drive will be disabled.
12-15 Not used.
Table 38 - Position status register
Address Bit Type Description Ref
76 0 ro 0 = Probe trigger input low.
1 ro 0 = Probe trigger LEDOFF input low.
2 ro 1 = Servo registers frozen. 8.4
3 ro 1 = Measurement registers frozen.
4 ro 1 = Spare registers frozen.
5 ro 1 = Position registers are updating.
6-15 Not used.
13.5 PC card recognition registers
Table 39 - PC card recognition registers
Address Bit Type Description Ref
78 0-7 ro ASCII “1” 4
8-15 |ro ASCII “S”
7A 0-7 ro ASCII “H”
8-15 |ro ASCII “P”
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13.6 Reset register

Table 40 - Rester register

Address Bit Type Description Ref
7C 0 rw Set to 1 to reset comms uplink and busy bits. Setting this
bit clears the comms link when an error has occurred. It
should be clear during normal operation.
Pulse for minimum 1 ps. Clears on rising edge.
1 rw Set to 1 to reset arm change of state bit in system status
register (bit 5, address 60).
Pulse for minimum 1 ps. Clears on rising edge.
2 rw Set to 1 to unfreeze servo registers. 8.4
Pulse for minimum 1 ps. Clears on rising edge.
3 rw Set to 1 to unfreeze measurement registers.
Pulse for minimum 1 ps. Clears on rising edge.
4 rw Set to 1 to unfreeze spare registers.
Pulse for minimum 1 ps. Clears on rising edge.
5 rw Set to 1 to reset downlink and clear all busy flags
(including pending flags).
Set to 0 to allow downlink transmission.
6-15 Not used.
NOTE: The reset register should be reset to 0 after use.
13.7 PC card transfer mode identification
Table 41 - PC card transfer mode identification
Address Bit Type Description Ref
7E 0 ro 1 =16 bit mode. 2
This bit is always 1 when 1/0O map mode is selected.
1-15 Not used.
13.8 Comms module address block
Table 42 - Head serial number (identification mode only)
Address Bit Type Description Ref
82 ro Lowest 2 characters (ASCII). 5
84 ro Middle 2 characters (ASCII).
86 ro Highest 2 characters (ASCII).
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13.9 D axis module address block

13.9.1 D axis module servo register

Table 43 - D axis module servo register (normal mode only)

Address Bit Type Description Ref
AO ro Lower 16 bits of D axis position count. 8.2
A2 ro Upper 16 bits of D axis position count.

13.9.2 D axis module measurement register
Table 44 - D axis module measurement register (normal mode only)
Address Bit Type Description Ref
A8 ro Lower 16 bits of D axis position count. 8.2
AA ro Upper 16 bits of D axis position count.

13.9.3 D axis module spare register
Table 45 - D axis module spare register (hormal mode only)
Address Bit Type Description Ref
BO ro Lower 16 bits of D axis position count. 8.2
B2 ro Upper 16 bits of D axis position count.

13.9.4 D axis module auxiliary register
Table 46 - D axis module auxiliary register
Address Bit Type Description Ref
D axis electronics module identifier
(identification mode only)
B8 0-7 D axis electronics module identifier. 4,5

8-10 D axis electronics module qualifier.
11-15 Not used.

D axis module auxiliary register
(Auxiliary register mode only)

BA 0-13 D axis watchdog timer timeout setting.

14 Always 1.

15 Always 0.

11
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13.10 D axis module address block

13.10.1 E axis module servo register

Table 47 - E axis module servo register (normal mode only)

Address Bit Type Description Ref
Co ro Lower 16 bits of E axis position count. 8.2
c2 ro Upper 16 bits of E axis position count.

13.10.2 E axis module measurement register
Table 48 - E axis module measurement register (hormal mode only)
Address Bit Type Description Ref
(O] ro Lower 16 bits of D axis position count. 8.2
CA ro Upper 16 bits of D axis position count.

13.10.3 E axis module spare register
Table 49 - E axis module spare register (normal mode only)
Address Bit Type | Description Ref
DO ro Lower 16 bits of D axis position count. 8.2
D2 ro Upper 16 bits of D axis position count.

13.10.4 E axis module auxiliary register
Table 50 - E axis module auxiliary register
Address Bit Type Description Ref
E axis electronics module identifier
(identification mode only)
D8 0-7 E axis electronics module identifier. 4,5

8-10 E axis electronics module qualifier.

11-15

Not used.

E axis module auxiliary register
(Auxiliary register mode only)

DA

0-13 E axis watchdog timer timeout setting.
14 Always 1.
15 Always 0.

11
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CZ - UPOZORNENI

POZNAMKA: Servo polohovaci hlava PHS obsahuje pfedpjaté pruZinové prvky, které mohou byt
nebezpecné, pokud bude ucinén pokus hlavu rozmontovat.

Mezi pohyblivymi sou€astmi a mezi pohyblivymi a statickymi sou¢astmi hrozi nebezpedi pfiskfipnuti. Pfi
pfesunovani nebo ru¢nim nastavovani sondy nedrzte snimaci hlavici.

Dejte pozor na ne¢ekany pohyb stroje. Uzivatel by mél setrvavat mimo pracovni rozsah stroje, zejména
mimo mista pohybu snimaci hlavice, prodlouzeni a sondy.

P¥i jakékoli praci s obrabécimi stroji nebo soufadnicovymi méficimi stroji (CMM) je doporuceno pouzivat
ochranu o¢i.

Jisté instalace obsahuji externi vzduchové potrubi. Je tfeba vénovat pozornost bezpeénému uchyceni
potrubi k vzduchovym fitinktim.

Sitové napajené produkty Renishaw obvykle neobsahuji zadné ¢asti opravitelné uzivatelem. Vadné
jednotky zaSlete do centra autorizovaného servisu spole¢nosti Renishaw.

Pokyny tykajici se bezpeéného ¢&isténi produktl spole¢nosti Renishaw naleznete v ¢asti vénované
informacim o udrzbé v pfislusné dokumentaci k produktu.

Pred zapocetim jakékoliv udrzby zafizeni odpojte napajeni.

Prectéte si provozni pokyny dodavatele pfislusného stroje.
POZNAMKA: Systém PHS1 neobsahuje elektfinou napajené jednotky.

Povinnosti dodavatele stroje je informovat uzivatele o nebezpecich spojenych s provozem i o
nebezpecich zmifiovanych v dokumentaci k produktim spole¢nosti Renishaw a zajistit dostatecné
ochranné a bezpec€nostni systémy.

Za urcitych okolnosti mGze signal sondy nespravné oznacovat klidovy stav sondy. Nevyuzivejte signaly
sondy jako hlavni impuls pro zastavovani stroje.

Pfedpokladanym zpisobem nouzového zastaveni produkt( spole¢nosti Renishaw je odpojeni napajeni.
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DA - ADVARSLER

SIKKERHEDSBEMAERKNING: PHS1-servopositioneringshovedet indeholder forbelastede
fiederelementer, som kan veere farlige, hvis man forsgget at skille hovedet ad.

Der er risiko for at blive klemt mellem beveegelige dele og mellem beveegelige og statiske dele. Hold ikke
i probehovedet under bevaegelse eller under manuelle probeskift.

Pas pa uventede beveegelser. Brugeren bar holde sig uden for hele probehovedets/forleengerens/probens
arbejdsomrade.

| alle tilfeelde, hvor der anvendes veerktgjs- og koordinatmalemaskiner, anbefales det at bzere
gjenbeskyttelse.

Visse installationer omfatter udvendige ror. Man skal vaere omhyggelig med at sikre, at rarene fastgeres
forsvarligt til alle luftfittings med modhager.

Der er ingen dele inde i Renishaw-enhederne, som sluttes til lysnettet, der kan efterses eller repareres af
brugeren. Send alle defekte enheder til Renishaws kundeservicecenter.

Se afsnittet VEDLIGEHOLDELSE (MAINTENANCE) i produktdokumentationen for at fa instruktioner til
sikker rengering af Renishaw-produkter.

Afbryd stramforsyningen, for der foretages vedligeholdelse.

Se maskinleverandgrens brugervejledning.

BEMAERKNING: PHS1-systemet indeholder ingen netstramsdrevne enheder.

Det er maskinleverandgrens ansvar at sikre, at brugeren er bekendt med eventuelle risici i forbindelse
med driften, herunder de risici, som er naevnt i Renishaws produktdokumentation, og at sikre, at der er
tilstreekkelig afskeermning af sikkerhedsblokeringer.

Under visse omsteendigheder kan sondesignalet ved en fejl angive, at sonden star stille Stol ikke pa, at
sondesignaler stopper maskinens bevaegelse.

Den forventede metode til ngdstop af Renishaw-produkter er afbrydelse stramforsyningen
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DE - VORSICHT

SICHERHEITSHINWEIS: Der Servopositionierkopf PHS1 enthélt vorgespannte Federelemente, die
geféhrlich sein kdnnen, wenn versucht wird, den Kopf auseinanderzunehmen.

Zwischen beweglichen und zwischen beweglichen und statischen Teilen besteht Einklemmgefahr. Den
Messtasterkopf nicht anfassen, wenn er sich bewegt oder wenn ein manueller Messtasterwechsel
durchgefihrt wird.

Auf unerwartete Bewegungen achten Der Anwender sollte sich méglichst nur auBerhalb des Messtaster-
Arbeitsbereiches aufhalten.

Bei Arbeiten an Werkzeugmaschinen oder Koordinatenmessgeraten wird Augenschutz empfohlen.

Bestimmte Installationen haben externe Luftleitungen. Es sollte Vorsicht walten gelassen werden, um
sicherzustellen, daB3 die Leitungen sicher an allen Druckluftfittings mit Widerhaken befestigt sind.

Die betriebenen Renishaw-Einheiten enthalten keine Teile, die vom Anwender gewartet werden kénnen.
Senden Sie mangelhafte Geréte an lhren Renishaw Kundendienst zurtick.

Anleitungen Uber die sichere Reinigung von Renishaw-Produkten finden Sie im Kapitel WARTUNG in der
Produktdokumentation.

Vor Wartungsarbeiten muss die Stromversorgung getrennt werden.

Beziehen Sie sich auf die Wartungsanleitungen des Lieferanten.

HINWEIS: Das PHS1-System hat keine netzbetriebenen Einheiten.

Es obliegt dem Maschinenlieferanten, den Anwender Uber alle Gefahren, die sich aus dem Betrieb der
Ausrlstung, einschlieBlich der, die in der Renishaw Produktdokumentation erwahnt sind, zu unterrichten
und zu versichern, dass ausreichende Sicherheitsvorrichtungen und Verriegelungen eingebaut sind.

Unter gewissen Umsténden kdnnte das Messtaster Fehlsignale melden (Ausgelenkt). Verlassen sie sich
nicht auf das Messtastersignal um die Maschine zu stoppen.

Renishaw-Produkte sollen im Notfall durch Trennen der Stromversorgung gestoppt werden.



Appendix 2 - International safety statements 49

EL - MPOEIAOIMNOIHZEIX

ZHMEIQZH AZ®QAAEIAZ: H kepahry PHS1 pye ouotnua utroornong TTepIEXEl TTPO-Tavuopéva eAaTrpia
TTOU €ival duvaTo va atrofouv eTTIKivouva av eTTIXEIPnOei N atmroouvappoAdynon TG KEPAANG.

YTrdpxel KivOuvog TagigaTog JETAgU TwV KIVOUUEVWY PEPWVY OTTWG KAl ETAEU TwV KIVOUPEVWY KAl
OTOTIKWV PHEPWV AgV TTPETTEI VO KPATATE TNV KEQAAN TOU QVIXVEUTA KATA TNV Kivnon ouTe KaTd Tn dIdpKeIa
XEIPOKIVNTWY aAAQYWY TOU QVIXVEUTN

Mpoooxn - Kivduvog atmpocdOkNTwV KIVAGEWV. O XproTng TTPETTEI VA TTAPAUEVEL EKTOG TOU XWPEOU TToU
emmnpeadetal atrd 6Aoug Toug GuVOUAOHOUG AEIToUpYiag TNG KEQAANG Tou aiobnTrpa, TNG TTPOEKTACNG KAl
TOU aI06NTAPQ.

>€ OAEG TIG EQAPUOYEG TTOU CUVETTAYOVTAI TN XPAON EPYOAEIOUNXAVWY KOl UNXAVWY TTPOadIopIGHoU
CUVTETAYUEVWY, CUVIOTATAI VO XPNOIUOTTOIEITAI TTPOCTACIA HATIWV.

2 € OPIOPEVEG EYKATAOTACEIG, UTTAPYXOUV £CWTEPIKOI CWARveS agpa. MNpétel va 600¢i n atrapaitntn
TTPOCOXA YIO va SIaa@AANICTEN OTI Ol CWANVEG gival yepd OTEPEWNEVOI G€ OAA Ta aKIOWTA £EapTruaTa
ouvdeong agpa.

270 E0WTEPIKO povAdwv TNG Renishaw Tou guvd£ovTal P TO KEVTPIKO NAEKTPIKO pEUPA OEV UTTAPXOUV
€€QPTAMATA TTOU UTTOPOUV VA ETTIOKEUACTOUV OTTO TO XPNOoTn. EMOTpEWTE TIG EAATTWHATIKEG JOVADEG OF
€€0UOI000TNPEVO KEVTPO €EUTTNPETNONG TTEAATWY TNG Renishaw.

Ma odnyieg axeTIKA PE TOV A0PAA KaBapIoUo Twv TTPoidvTwy Renishaw, avatpéfte oTnv evoTnTa
2YNTHPHZH Tou évTutrou ouvodeuTIKoU UAIKOU TOU avTIOTOIXOU TTPOIOVTOG.

ATTOOUVOEDTE TO PNXAVNPA ATTO TO NAEKTPIKO PEUMA TTPOTOU ETTIXEIPACETE TUXOV EPYQTIEC OUVTHPNONG.

AvaTpéETe OTIG 00nYieg AsiIToupyiag Tou TTPOPNBEUTH) TOU PINXOVAUATOG.

ZHMEIQZH: X710 oUoTnua PHS1 dev trepiAauBdvovTal Jovadeg TTou Tpo@odoTouvTal e peUpua SIKTUOU.

ATroTeAEl uBUVN TOU TTPOPNBEUTA TOU UNXAVHHOTOG Va Eac@alioel OTI 0 XpHOoTNG ival EVAPEPOG

TUXOV KIVOUVWY TTOU CUVETTAYETAI N AEITOUPYia, CUUTTEPIAGUBAVONEVWY GOWY avaPEPOVTAl OTO EVTUTTO
OUVOOEUTIKO UAIKO TwV TTPoiovTwy TnNG Renishaw. Eival etriong euBuvn Tou va eEac@alioel 0TI UTTApXOUV
TA ATTAITOUMYEVA TTPOCTATEUTIKA KAAUMMATA KAl JOVOAAWOEIG AOQAAEING.

>€ OPIOPEVEG TTEPITITWOEIG TO GAMA AVIXVEUTH PTTOPEI va Ogigel A\avBaouéva OTI O AVIXVEUTAG EXEl
ToTr00TNO¢l. MN BaoifeoTe OTA OARUATA AVIXVEUTH yia B€0N TNG Kivnong TOU PNXaviPoTog eKTOG
AgiToupyiag.

H avapevopevn péBodog SIoKOTTAG EKTAKTNG avAyKNng yia Ta TTpoidvTa Renishaw gival n atroouvdeor Toug
aTTé 7O NAEKTPIKO pEUNQ.
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ES - ADVERTANCIAS

OBSERVACION DE SEGURIDAD: El cabezal de servo colocacién PHS1 contiene elementos de resorte
pre-cargados que pueden ser peligrosos si se hace algun intento de desmontar el cabezal.

Existe el peligro de atraparse los dedos entre las distintas partes moéviles y entre partes moviles e
inmoviles. No sujetar la cabeza de la sonda mientras se mueve, ni durante los cambios manuales de la
sonda.

Tener cuidado con los movimientos inesperados. El usuario debe quedarse fuera del grupo operativo
completo compuesto por la cabeza de sonda/extensién/sonda o cualquier combinacion de las mismas.

Se recomienda usar proteccion para los ojos en todas las aplicaciones que implican el uso de maquinas
herramientas y maquinas de medicion de coordenadas.

Existen tuberias exteriores de aire en ciertas instalaciones. Debe tenerse cuidado en asegurarse de que
las tuberias estan sujetas de forma segura a todas las piezas de aire con salientes.

Dentro de las unidades Renishaw que se enchufan a la red, no existen piezas que puedan ser
mantenidas por el usuario. Las unidades defectuosas deben ser devueltas a un Centro de Servicio al
Cliente Renishaw.

Para instrucciones sobre seguridad a la hora de limpiar los productos Renishaw, remitirse a la seccion
titulada MANTENIMIENTO (MAINTENANCE) en la documentacién sobre el producto.

Quitar la corriente antes de emprender cualquier operacion de mantenimiento.

Remitirse a las instrucciones de manejo del proveedor de la maquina.
OBSERVACION: No hay unidades con alimentacion de la red en el sistema PHS1.

Es responsabilidad del proveedor de la maquina asegurar que el usuario sea informado sobre los
peligros relacionados con el funcionamiento, incluidos los peligros mencionados en la documentacion
de los productos Renishaw, y asegurar que se suministran los dispositivos de proteccién y seguridad
adecuados.

Bajo determinadas circunstancias la sefal de la sonda puede indicar erréneamente que la sonda esta
asentada. No fiarse de las sefales de la sonda para parar el movimiento de la maquina.

El método previsto para efectuar una parada de emergencia de los productos Renishaw es el de quitar la
corriente.
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ET - HOIATUSED

MARKUS: PHS-servopaigutuspea sisaldab eelpingestatud vedrusid, mis vdivad pea lahtivétmisel olla
ohtlikud

Masina liikuvad osad v&ivad pdhjustada muljumisohtu. Arge hoidke masina likumise ajal vi sondi
vahetamise ajal kinni sondipeast.

Arvestage masina ootamatu likumisega. Kasutaja peab jddma valjapoole sondipea ja sondipikendi
téoulatust.

Masina ja materjalidega td6tamisel on alati soovitav kanda silmade kaitset.

Teatavatel paigaldistel on vélised ohutorud. Hoolitsege selle eest, et torud oleksid dhusisteemi seadiste
kuljes kindlalt kinni.

Vooluvdrgus tdéétavates Renishaw masinates ei ole reeglina selliseid detaile, mida kasutaja peaks ise
hooldama. Tagastage vigased seadmed volitatud Renishaw klienditeeninduskeskusse.

Tapsemad juhised Renishaw toodete ohutuks puhastamiseks leiate vastava toote dokumentide
hooldusjuhiste alaosast.

Enne hooldustoimingute teostamist tihendage seade alati vooluvdrgust lahti.

Tapsemad juhised leiate masina tarnija poolt antud kasutusjuhendist.
MARKUS: PHS1-siisteemis puuduvad vérgutoitega iiksused.

Masina tarnija vastutuseks on tagada, et kasutajat teavitatakse masina t66ga kaasnevatest ohtudest,
kaasa arvatud need ohud, mida on mainitud Renishaw toote dokumentides, ning samuti tagada, et
masinaga oleks kaasas korrektsed kaitsepiirded ja turvalukud.

Teatud tingimustel véib sondi signaal ekslikult ndidata, nagu oleks sond paigale asetunud. Arge lahtuge
masina liikumise peatamisel sondi signaalidest.

Esmaseks masina hadaseiskamise meetodiks Renishaw toodete puhul on elektritoite katkestamine.
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Fl - VAROITUKSET

TURVALLISUUSTTA KOSKEVA HUOMAUTUS: PHS1-servo-asetuspaa sisaltda ennalta kuormitettuja
jousielementtejé, jotka voivat osoittautua vaarallisiksi, jos p&éaté yritetdén purkaa.

Liikkuvien osien seka liikkuvien ja staattisten osien valilld on olemassa puristusvaara. Alé pidéa kiinni
mittapéasta koneen liikkeiden aikana tai manuaalisen mitta-anturinvaihdon aikana.

Varo odottamatonta liikettd. Kayttajan tulee pysytelld mittapaé/jatke/anturi yhdistelmén toiminta-alueen
ulkopuolella.

Kaikkia tydstékoneita ja koordinaattimittakoneita (CMM) kéytettdessa suositamme silmésuojuksia.

Tietyilld asennuksilla on ulkopuolisia ilmaputkia. On noudatettava varovaisuutta sen varmistamiseksi, etta
putket on kiinitetty kunnolla kaikkiin vakailmavarustuksiin.

Sahkoverkkoon kytkettavat Renishaw-tuotteet eivat sisalla kayttajan huollettavia osia. Vialliset osat tulee
palauttaa valtuutetulle Renishaw-asiakaspalvelukeskukselle.

Renishaw-tuotteiden turvalliset puhdistusohjeet 16ytyvét tuoteselosteen HUOLTOA (MAINTENANCE)
koskevasta osasta.

Kytke syéttdjannite pois ennen huoltotoimenpiteita.

Katso koneen toimittajan kayttdohjeita.
HUOMAUTUS: PHS1-jarjestelméassa ei ole virtaverkkokytkenteisia yksikkdja.

Koneen toimittajan vastuulla on etta kayttaja on saanut tiedon mahdollisista kayttéon liittyvisté vaaroista,
mukaan lukien Renishaw’n tuoteselosteessa mainitut vaarat. Konetoimittajan tulee myds varmistaa, ettéa
suojukset ja turvalukitukset ovat riittavat.

Tietyissé olosuhteissa anturilta tuleva signaali saattaa virheellisesti osoittaa ettd mitta-anturi on
lepotilassa (=ei-kosketuksessa). Ala pysayta koneen liikettd mittapaan signaalien perusteella.

Renishaw-tuotteiden hatapysaytys tehdaén tavallisesti kytkeméalla virta pois paalta.
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FR - AVERTISSEMENTS

NOTE DE SECURITE: La téte de servopositionnement PHS1 contient des éléments a ressort
accumulateur qui peuvent étre dangereux si 'on essaie de la démonter.

Leffet de pincement dii au mouvement des piéces mobiles entre elles ou avec des pieces fixes présente
des dangers. Ne pas tenir la téte lorsqu’elle se déplace ou que le palpeur est changé a la main.

Attention aux mouvements brusques. Lutilisateur doit toujours rester en dehors de la zone de sécurité
des installations multiples téte/rallonge/palpeur.

Le port de lunettes de protection est recommandé pour toute application sur machine-outil et MMT.

Des tuyaux d’air externes sont présents sur certaines installations. Veiller a ce que les tuyaux soient bien
fixés a tous les raccords cannelés.

Aucune piece des produits Renishaw alimentées sur secteur ne peut étre réparée par I'utilisateur.
Renvoyer toute matériel défectueux & un Centre Aprés Vente Renishaw agréé.

Les conseils de nettoyage en toute sécurité des produits Renishaw figurent dans la section
MAINTENANCE de votre documentation.

Mettre la machine hors tension avant d’entreprendre toute opération de maintenance.

Consulter le mode d’emploi du fournisseur de la machine.

NOTE: Le systéme PHS1 ne posséde aucun dispositif alimenté par le secteur.

Il incombe au fournisseur de la machine d’assurer que I'utilisateur prenne connaissance des dangers
d’exploitation, y compris ceux décrits dans la documentation du produit Renishaw, et d’assurer que des
protections et verrouillages de slreté adéquats soient prévus.

Dans certains cas, il est possible que le signal issu du capteur indique a tort que celui-ci est hors matiere.
Ne pas se fier aux signaux du capteur qui ne garantissent pas toujours I'arrét de la machine.

La procédure habituelle d’arrét d’'urgence des produits Renishaw est la mise hors tension.
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HU - FIGYELMEZTETESEK

MEGJEGYZES: A PHS szervohelyzet-allito fej el6terhelt rugdelemeket tartalmaz, amelyek veszélyt
jelenthetnek, ha megkisérlik szétszerelni a fejet.

Fennall a veszélye, hogy a keze beszorulhat mozgdé alkatrészek valamint mozgd és allé alkatrészek kdzé.
Mozgas kdzben, vagy a mérbtapintd kézi cserélésekor ne fogja meg a tapintéfejet.

Vigyazat! A gép varatlanul elindulhat! Tartézkodjon a tapintéfej/hosszabbité/mérétapint6 egylttes
mozgaskorzetén kivil!

Szerszamgépek és KMG-ek hasznélata soran ajanlatos szemvédét viselni.

Egyes berendezések kilsején levegécsdvek vannak. Gondoskodni kell réla, hogy a csdvek biztonsagosan
ra legyenek erésitve a leveglszerelvényekre.

A Renishaw halézati egységeiben altalaban nincsenek a felhasznalo altal javithato alkatrészek. A
meghibasodott egységeket juttassa el valamelyik hivatalos Renishaw Vevészolgalati Kézponthoz.

A Renishaw termékek bizonsagos tisztitasaval kapcsolatos utmutatasok az illet6 termék

Miel6tt barmilyen karbantartasi mivelet végezne, kapcsolja ki a berendezést.

Olvassa el a gép szdllitoja altal adott haszndlati utasitas ide vonatkozo részét.
MEGJEGYZES: A PHS1 rendszerben nicsenek halézatrol miikédé egységek.

A gép szallitdja felel8s azért, hogy felhivja a felhasznald figyelmét az izemeltetéssel kapcsolatos

gondoskodjon a megfelelé védéburkolatok és biztonsagi reteszelések meglétérdl.

Bizonyos korltlmények k6z6tt a mérbtapintd azt jelezheti, hogy a mérétapinto felfekiidt a mérendd
objektumon, noha ez nincs igy. Ezért a gép mozgasanak ledllitdsakor nem szabad a mérétapinto jeleire
hagyatkozni.

A Renishaw termékek vészleallitasanak elvart médszere a berendezés kikapcsolasa.
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IT - AVVERTENZE

AVVERTENZE DI SICUREZZA: Nella testina a posizionamento servo-assistito del sistema PHS1 sono
montati componenti precaricati a molla che in caso di un tentativo di smontaggio non autorizzato della
testina potrebbero scattare ed essere molto pericolosi.

Esiste pericolo di danno da schiacciamento tra le parti in moto o tra le parti in moto e quelle ferme. Non
afferrare alcun componente del sistema quando & in moto o durante il cambio sonda manuale.

Fare attenzione ai movimenti improvvisi e tenersi fuori dal campo operativo delle combinazioni testa/
prolunga e barra/sonda. Siraccomanda all’'utente di tenersi al di fuori dal campo di lavoro della testa,
includendo le varie possibili combinazioni di sonde e prolunghe.

Si raccomanda di indossare occhiali di protezione in qualsiasi applicazione che comporti 'uso di
macchine utensili e macchine di misura a coordinate.

Alcuni modelli richiedono 'alimentazione d’aria compressa e sono dotati di flessibili montati
esternamente. E essenziale controllare che il collegamento ai raccordi sia effettuato correttamente.

Gli apparecchi Renishaw alimentati da rete elettrica non contengono componenti su cui si possano
eseguire interventi di manutenzione da parte dell’utente. In caso di guasto, rendere I'apparecchio a uno
dei Centri di Assistenza Renishaw

Per le istruzioni relative alla pulizia dei prodotti Renishaw, fare riferimento alla sezione MANUTENZIONE
(MAINTENANCE) della documentazione dello specifico prodotto. (questa sezione deve essere stampata
solo nella prima sezione del manuale/guida dell’utente).

Prima di effettuare qualsiasi intervento di manutenzione, isolare dall’alimentazione di rete.

Consultare le istruzioni d’'uso fornite dal fabbricante della macchina.
NOTA: Il sistema PHS1 non contiene componenti azionati dall’alimentazione di rete.

Il fornitore della macchina ha la responsabilita di avvertire I'utente dei pericoli inerenti al funzionamento
della stessa, compresi quelli riportati nelle istruzioni della Renishaw, e di mettere a disposizione i ripari di
sicurezza e gli interruttori di esclusione.

E possibile, in certe situazioni, che la sonda emetta erroneamente un segnale di sonda a riposo. Non fare
affidamento sugli impulsi trasmessi dalla sonda per arrestare la macchina.

Il metodo corretto di eseguire un’arresto di emergenza per i prodotti Renishaw & I'interruzione
dell’alimentazione elettrica.



56 Appendix 2 - International safety statements

LT - JSPEJIMAI

PASTABA: PHS pagalbinéje nustatymo galvutéje yra jtempti spyruokliniai elementai, kurie gali buti
pavojingi, jei bandysite iSmontuoti galvute.

Tarp judandiy detaliy bei tarp judanciy ir statiSky detaliy pakliuve daiktai gali buti suspausti. Nelaikykite
zondo galvutés veikiant jrenginiui ar keisdami zondg rankiniu badu.

Saugokités netikéty judesiy. Naudotojui nerekomenduojama atidaryti veikiancios zondo galvutés /
ilgintuvo / zondy junginio gaubto.

apsauginius akinius.

Atskiruose modeliuose yra iSoriniai oro vamzdziai. Pasirtpinkite, kad vamzdziai bty tinkamai pritvirtinti
prie oro jungciy.

Paprastai Renishaw prietaisuose, maitinamuose i elektros tinklo, néra detaliy, kurias galéty remontuoti
pats naudotojas. Grazinkite sugedusius prietaisus Renishaw klienty aptarnavimo centrui.

Nurodymy dél saugaus Renishaw prietaisy valymo ieSkokite atitinkamo prietaiso techninéje
dokumentacijoje apie prieziurg.

Pries$ atlikdami technine prieZiura, iSjunkite elektros srovés tiekima.

Laikykités jrenginio tiekéjo naudojimo nurodymy.
PASTABA: PHS1 sistemoje néra mazgy, maitinamy i$ maitinimo tinklo.

Jrenginio tiekéjas atsako uz tai, kad naudotojas buty jspétas apie pavojus, susijusius su jrenginio
naudojimu, taip pat pavojus, minimus Renishaw prietaiso techninéje dokumentacijoje, ir kad buty
sumontuoti atitinkami apsauginiai jrenginiai bei blokatoriai.

Susiklosc€ius tam tikroms aplinkybéms, zondo signalas gali neteisingai informuoti, kad jo reikSmes
nustatytos j prading buseng. Nepasikliaukite zondo signalais ir i$ karto nestabdykite jrenginio.

Tinkamiausias budas sustabdyti Renishaw prietaisg yra nutraukti elektros sroves tiekima.
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LV - BRIDINAJUMI

PIEZIME: PHS servo pozicioné$anas galvina ietver iepriek$ nospriegotas atsperes elementus, kas
varétu blt bistami, ja mégina izjaukt galvinu

Starp kustigajam dalam, ka ari kustigajam un nekustigajam dalam iesp&jams saspieSanas risks.
Nepieskarieties ar rokam tausta uzgalim kustibas laika vai mainot taustu.

Uzmanieties no negaiditas kustibas.Lietotajam japaliek arpus tausta/uzgala/kontaktmérgalvinas pilna
darbibas radiusa.

Pie visiem darbiem, kuros tiek izmantotas darba iekartas vai koordinatu mériSanas ierices, ieteicams
aizsargat acis.

Dazas iekartas ir uzstaditas aréjas gaisa caurules. Japarliecinas, ka caurules ir dro8i piestiprinatas pie
gaisa stiprinajumiem.

Parasti Renishaw stravai pievienotajas iericés nav dalu, kuras apkalpo lietotajs.Nosutiet bojatas ierices
atpakal uz pilnvarotu Renishaw klientu apkalpo$anas centru.

Instrukcijas droSai Renishaw izstradajumu tirisanai ir ieklautas apkalpoSanas informacija atbilsto$a
izstradajuma dokumentacija.

Atvienojiet no stravas pirms jebkuru apkalpoSanas darbu veikSanas.

Skatiet iekartas piegadataja ekspluatacijas instrukcijas.
PIEZIME: PHS1 sistéma nav elekiroiericu.

lekartas piegadatajs atbild par to, lai lietotajs butu iepazistinats ar jebkuriem draudiem, kas saistiti ar
tas darbibu (ieskaitot tos, kas minéti Renishaw izstradajuma dokumentacija), un lai butu nodroSinatas
atbilstoSas aizsargierices un aizsargblokétaji.

Noteiktos apstakl|os tausta signals var nepareizi noradit tausta stavokli.Nepalaujieties uz tausta signalu,
lai apturétu iekartas kustibu.

Tiek pienemts, ka Renishaw izstradajumu avarijas apturéSanai lietotajs to atvienos no stravas.
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MT - TWISSIJIET

NOTA: Ir-ras tal-pozizzjonament tas-servo tal-PHS ghandha elementi ta’ molol mghobbija minn gabel li
jistghu jkunu perikoluzi jekk xi hadd jipprova jzarma r-ras.

Hemm il-periklu li wiehed jingaras bejn bi¢ciet li jiccaqilqu u bejn bicciet i jiccaqilqu u bicciet statici.
Izzommx ir-ras tas-sonda waqt movimenti, jew meta tkun gieghed/geghda tbiddel sonda.

Oqghod attent(a) ghal moviment mhux mistenni. L-utent ghandu jibga’ barra I-envelopp ta’ thaddim shih
tal-kombinazzjonijiet tar-ras tas-sonda/estensjoni/sonda.

Fl-applikazzjonijiet kollha li jinvolvu I-uzu ta’ ghodda tal-makni jew CMMs, il-protezzjoni ta’ I-ghajnejn hija
rrakkommandata.

F'¢erti installazzjonijiet hemm pajpijiet ta’ I-arja li jghaddu minn barra. Ghandha tinghata attenzjoni sabiex
jigi zgurat li I-pajpijiet huma mgabbdin sew ma’ [-apparat ta’ |-arja.

Normalment ma hemm ebda bi¢ciet li jistghu jigu moghtija servis mill-utent gewwa Il-unitajiet mhaddma
bl-elettriku ta’ Renishaw. Irritorna unitajiet difettuzi lil Centru Li Jaqdi I-Htigijiet tal-Klijenti ta’ Renishaw
awtorizzat.

Ghal struzzjonijiet dwar it-tindif bla periklu tal-prodotti ta’ Renishaw, irreferi ghall-informazzjoni tal-
manutenzjoni fid-dokumentazzjoni tal-prodott relevanti.

Itfi d-dawl gabel tibda taghmel xi xoghol ta’ manutenzjoni.

Irreferi ghall-istruzzjonijiet ta’ thaddim tal-fornitur tal-makna.

NOTA: M’hemmx taghmir imhaddem bil-provvista ta’ I-elettriku fis-sistema PHS1.

Hija r-responsabbilta tal-fornitur tal-makna li jizgura li I-utent ikun maghmul konxju ta’ kwalunkwe perikli
involuti fit-thaddim, inkluzi dawk imsemmija fid-dokumentazzjoni tal-prodott ta’ Renishaw, u li jizgura li
hemm provdut I-ilqugh u I-interlocks ta’ sigurta adegwati.

Taht certi ¢irkostanzi s-sinjal tas-sonda jista’ b’'mod falz jindika kundizzjoni ta’ sonda mhux attiva.
Tiddependix fuq sinjali tas-sonda sabiex twaggaf il-moviment tal-makna.

Il-metodu mistenni ta’ li jigi provdut wagfien ta’ emergenza ghal prodotti ta’ Renishaw huwa li jintefa’ d-
dawl.
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NL - WAARSCHUWING

VEILIGHEIDSMELDING: De PHS1 servo-positioneerkop bevat veerbelaste onderdelen die gevaarlijk
kunnen zijn als men probeert de kop te demonteren.

Er is risico op inklemming tussen de bewegende onderdelen onderling en tussen bewegende en niet
bewegende onderdelen. De tasterkop tijdens beweging of tijdens manuele sondeveranderingen niet
vasthouden.

Oppassen voor onverwachte beweging. De gebruiker dient buiten het werkende signaalveld van de
Tasterkop/Extensie/Taster combinaties te blijven.

Het dragen van oogbescherming wordt tijdens gebruik van Bewerkingsmachines en CMM’s aanbevolen.

Bepaalde installaties zijn voorzien van externe luchtleidingen. Men moet ervoor zorgen dat de
luchtleidingen stevig zijn aangesloten.

De onderdelen van Renishaw units die op het net worden aangesloten kunnen niet door de gebruiker
onderhouden of gerepareerd worden. U kunt defecte units naar een erkend Renishaw Klantenservice
Centrum brengen of toezenden.

Voor het veilig reinigen van Renishaw produkten wordt verwezen naar het hoofdstuk ONDERHOUD
(MAINTENANCE) in de produktendocumentatie.

Voordat u enig onderhoud verricht dient u de stroom uit te schakelen.

Raadpleeg de bedieningsinstructies van de machineleverancier.

N.B.: Het PHS1 systeem bevat geen onderdelen die via het lichtnet zijn gevoed.

De leverancier van de machine is ervoor verantwoordelijk dat de gebruiker op de hoogte wordt gesteld
van de risico’s die verbonden zijn aan bediening, waaronder de risico’s die vermeld worden in de
produktendocumentatie van Renishaw. De leverancier dient er tevens voor te zorgen dat de machine is
voorzien van voldoende beveiligingen en veiligheidsgrendelinrichtingen.

Onder bepaalde omstandigheden kan het tastersignaal een onjuiste tastertoestand aangeven. Vertrouw
niet op de tastersignalen voor het stoppen van de machinebeweging.

In geval van nood wordt er verwacht dat het Renishaw product wordt stopgezet door de stroom uit te
schakelen.
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PL - OSTRZEZENIA

UWAGA: Gtowica PHS z napedem zawiera wstepnie obcigzone elementy sprezyste, ktére moga
stanowi¢ zagrozenie w przypadku jakiejkolwiek préby roztozenia gfowicy na czesci.

Wystepuje niebezpieczenstwo zakleszczenia pomiedzy czesciami ruchomymi oraz czesciami ruchomymi
i nieruchomymi. Nie wolno trzymaé gtowicy sondy podczas wykonywania przemieszczen ani podczas
recznej zmiany sondy.

Nalezy wystrzegac¢ sie nieskoordynowanych ruchéw. Uzytkownik powinien pozostawaé poza petnym
zasiegiem roboczym zespotfu gtowica sondy/tgcznik przedtuzajgcy/sonda.

Podczas obstugi obrabiarek lub maszyn wspdtrzednosciowych zaleca sie uzywanie oston na oczy.

W pewnych instalacjach wystepujg zewnetrzne przewody rurowe powietrza. Nalezy zadbag, aby te
przewody rurowe byty pewnie zamocowane do kroécow powietrza.

Zazwyczaj wewnatrz zespotéw Renishaw zasilanych z sieci elektrycznej nie ma czes$ci podlegajgcych
obstudze wykonywanej przez uzytkownika. Niesprawne zespoty nalezy przekazywac¢ do autoryzowanego
centrum serwisowego firmy Renishaw.

Aby uzyskac instrukcje dotyczgce bezpiecznego wykonywania czyszczenia produkiéw Renishaw, nalezy
zapoznac sie z informacjami dotyczgcemi konserwacji w dokumentacji odpowiedniego produktu.

Przed przystgpieniem do jakichkolwiek czynnosci konserwacyjnych nalezy odtgczy¢ zasilanie energig
elektryczna.

Zapoznac sie z instrukcjami obstugi dostarczonymi przez dostawce urzgdzen.
UWAGA: System PHS1 nie zawiera zadnych zespotdéw o zasilaniu sieciowym.

Na dostawcy obrabiarki spoczywa odpowiedzialno$¢ za uprzedzenie uzytkownika o wszelkich
zagrozeniach zwigzanych z eksploatacjg tacznie z tymi, o jakich wspomina sie w dokumentacji produktu
Renishaw oraz za zapewnienie stosownych oston i blokad zabezpieczajgcych.

W okreslonych warunkach sygnat sondy moze fatszywie wskazywac stan gotowosci sondy. Nie nalezy
zatrzymywac pracy maszyny tylko z powodu fatszywego sygnatu sondy.

Zalecang metodg zapewnienia awaryjnego zatrzymania dziatania produktow firmy Renishaw jest
odtgczenie zasilania energig elektryczna.
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PT - AVISOS

NOTA DE SEGURANCA: A cabeca de posicionamento do servo da PHS1 contém elementos de mola
pré-carregada que podem ser perigosos se for feita qualquer tentativa para desmontar a cabeca.

Existe perigo de esmagamento entre as pecas mdveis/estaticas do equipamento. Nao segure o
apalpador nem o cabegote quando a maquina estiver em funcionamento.

Tome cuidado com movimentos inesperados O usuario deve permanecer fora da area de trabalho das
combinagdes do cabecote/extensao/apalpador.

Em todas as aplicacdes que envolvam a utilizacdo de Maquinas Operatrizes e Tridimensionais,
recomenda-se utilizar protecéo para os olhos.

Em certas instalacdes existem tubos de ar exteriores. Deve ser tomado cuidado para assegurar que 0s
tubos sdo bem apertados a todas as adaptacdes de ar de enroscar.

Nao existem partes que possam ser reparadas pelo usuario dentro dos equipamentos Renishaw.
Retorne as unidades com defeito a um Centro Autorizado de Atendimento a Clientes Renishaw.

Para instrucdes relativas a limpeza segura dos produtos Renishaw, consultar a segdo MANUTENCAO
(MAINTENANCE) na documentacgéo do produto.

Desligar a alimentacao de energia antes de efetuar qualquer operacéo de manutencao.

Consultar as instrugdes de funcionamento do fornecedor da maquina
NOTA: Nao ha nenhumas unidades accionadas do sector no sistema PHS1.

E da responsabilidade do fornecedor da maquina garantir que o operador esteja consciente dos perigos
envolvidos na operacao, incluindo os mencionados na documentacao dos produtos da Renishaw, e
garantir o fornecimento de bloqueios de seguranca e protecoes adequadas.

Em determinadas circunstancias, o sinal do apalpador pode indicar incorretamente uma condicao de
toque. Nao confie nos sinais do apalpador para parar o movimento da maquina.

O método sugerido para uma parada de emergéncia de produtos Renishaw é desligar a alimentagao de
energia.
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SK - VYSTRAHY

POZNAMKA: Hlavica systému PHS s polohovacim servopohonom obsahuje predpété pruzinové prvky,
ktoré mézu byt nebezpecné v pripade pokusu o demontaz hlavice.

Medzi pohyblivymi astami a medzi pohyblivymi a statickymi €astami vznika riziko pomliazdenia.
Snimaciu hlavicu po¢as pohybu alebo pri ru¢nej vymene sondy nechytajte.

Davaijte si pozor na neoCakavany pohyb. Pouzivatel by mal zostat mimo celej pracovnej drahy zostavy
snimacej hlavice, ramena a sondy.

Vo vSetkych aplikaciach zahfhajucich pouzivanie obrdbacich strojov alebo suradnicovych meracich
pristrojov sa odporuca ochrana oci.

Niektoré inStalacie obsahuju externé vzduchové potrubia. Treba davat pozor, aby sa zarucilo bezpecné
pripevnenie potrubi k vzduchovym armaturam.

Vo vnutri zariadeni Renishaw napdjanych zo siete nie st zvy&ajne ziadne sucasti, ktoré by mohol opravit
pouzivatel. Vadné zariadenia vratte do autorizovaného strediska sluzieb zakaznickom spolo¢nosti
Renishaw.

Pokyny tykajuce sa bezpecného Cistenia produktov spolo¢nosti Renishaw ziskate v informaciach o udrzbe
uvedenych v dokumentacii k prisluSnému produktu.

Pred kazdym vykonavanim udrzby odpojte napajanie.

Pozrite si prevadzkové pokyny dodavatela stroja.
POZNAMKA: V systéme PHS1 sa nenachadzaju Ziadne jednotky napajané zo siete.

Zodpovednostou dodavatela stroja je zaruc€it oboznamenie pouzivatela so vdetkymi rizikami suvisiacimi
s prevadzkou, vratane tych, ktoré su uvedené v dokumentacii k produktu spolo¢nosti Renishaw, a zarucit
poskytnutie adekvatnych zabran a bezpec€nostnych blokovani.

Signal sondy méze za urcitych okolnosti nespravne indikovat parkovaciu polohu sondy. Pri zastavovani
pohybov stroja sa nespoliehajte na signaly sondy.

Predpokladany spdsob nudzového zastavenia zariadeni spolo¢nosti Renishaw spociva v odpojeni
napajania.
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SL - OPOZORILA

OPOMBA: V servo merilni glavi PHS se nahajajo vnaprej napeti vzmetni elementi, ki so lahko pri
kakrSnemkoli poskusu odpiranja glave nevarni.

Pazite, da se ne uscipnete med gibajocimi deli ter med gibajocimi in staticnimi deli. Ne drzite glave sonde
med premiki ali med rocno zamenjavo sonde.

Bodite pozorni na nepricakovane premike. Uporabnik naj se zadrzuje zunaj delovnega obmocja
kombinacij glava sonde/podaljsek/sonda.

Pri vseh vrstah uporabe strojnih orodij ali KMM se priporoca uporaba zascite za oci.

Nekatere instalacije imajo zunanje cevi. Paziti je potrebno, da so cevi varno namesc¢ene na prikljucke za
zrak.

Navadno v Renishaw-ovih enotah, napajanih iz omrezja, ni delov, ki bi jih lahko uporabnik servisiral sam.
Okvarjene enote vrnite v pooblascen Renishaw-ov servisni center.

Za navodila glede varnega ciscenja Renishaw-ovih izdelkov glejte informacije o vzdrzevanju v ustrezni
produktni dokumentaciji.

Pred kakrsnimkoli vzdrzevanjem odklopite napajanje.

Glejte navodila za upravljanje dobavitelja stroja.

OPOMBA: Nobeden izmed delov sistema PHS1 ni namenjen napajanju iz elektri¢nega omrezja.

Odgovornost dobavitelja stroja je, da uporabnika opozori na vse nevarnosti, ki nastopajo med delovanjem,
vkljucno s tistimi, ki so omenjene v Renishaw-ovi produktni dokumentaciji, in da zagotovi, da so
dobavljene vse potrebne zascite in varnostne zapore.

Pod dolocenimi pogoji lahko signal sonde napacno nakazuje, da je sonda v lezecem polozaju. Ne
zanasajte se na signale sonde za ustavitev premikanja stroja.

Pricakovana metoda za zaustavitev v sili za Renishaw-ove izdelke je odvzem napajanja.
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SV - VARNING

SAKERHETSANVISNING: Servoinstaliningshuvud PHS1 innehaller férspanda fiaderelement, som kan
utgoéra en fara vid forsok att ta isar huvudet.

Risk for klamning existerar mellan rérliga delar och mellan rérliga och stillastadende delar. Hall ej i
sondens huvud under rérelse eller under manuella sondbyten.

Se upp for plotsliga rorelser. Anvandaren bor befinna sig utanfér arbetsomradet f6r sondhuvudet/
férlangningen/sond-kombinationerna.

Ogonskydd rekommenderas fér alla tillampningar som involverar bruket av maskinverktyg och CMM.

Vissa installationer har utanpaliggande luftroér. Var noga med att kontrollera att réren ar ordentligt anslutna
till samtliga hullingluftférbindningar.

Det finns inga delar som anvandaren kan utféra underhéll pa inuti Renishaws néatstrémsdrivna enheter.
Returnera defekta delar till ett auktoriserat Renishaw kundcentra.

For instruktioner angéende séker rengéring av Renishaws produkter, se avsnittet UNDERHALL
(MAINTENANCE) i produktdokumentationen.

Koppla bort strdmmen innan underhall utférs.

Se maskintillverkarens bruksanvisning.
OBS: PHS1-systemet innefattar inga enheter som drivs med natstrém.

Maskinleverantdren ansvarar for att anvédndaren informeras om de risker som drift innebar, inklusive de
som nédmns i Renishaws produktdokumentation, samt att tillrackligt goda skydd och sé&kerhetsférreglingar
tillhandahalls.

Under vissa omstandigheter kan sondens signal falskt ange att en sond &r monterad. Lita ej pa
sondsignaler for att stoppa maskinens rorelse.

Metoden f6r nddstopp fér Renishaws produkter férutsatter att strommen kopplas bort.
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