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TONIC™ enkoder sistemi

Renishaw’un TONIC serisi, yliksek-dinamige sahip ° ompaki okuyucu kafa
hassas lineer hareket sistemleri icin tasarlanmis (35x 13,5 x 10 mm)

olup, cok cesitli beklentileri yliksek endiistri * Magterl tarafindan secllebllir IN-TRAC
oto-faz optik referans isaretine (sifir

sektorlerine daha yliksek hassasiyet, hiz ve noktast) sahip cok sayida lineer, kismi yay
U ilirli 0 . ve dairesel cetvel ile uyumludur
tvenilirlik saglamaktadir. d I cetvel il lud

Okuyucu kafa ¢ift yonlii optik IN-TRAC™ referans isaretlerine sahip * Daha da diisiik giiriiltii (titresim) seviyesi

cok sayida lineer, kismi yay ve dairesel cetvel ile uyumludur. icin optimize edilmis filtreleme 6zellikli

TONIC okuyucu kafalar en (st seviyede glivenilirlik ve yiiksek kirlilik optikleri

dayaniklihdi i¢in, Renishaw’un pazarda kendini kanitlamis olan filtreleme « Dinamik sinyal isleme ézelligi genellikle

ozellikli optiklerini biinyelerinde barindirirlar. Bu okuyucu kafalari, daha da +30 nm seviyesinde ultra diisiik SDE

dlsUk glralta (titresme) seviyesi igin ayarlanmistir ve Otomatik Kazanim saglar

Kontroli (AGC) ve Otomatik Ofset Kontroli (AOC) dahil olmak tzere,
dinamik sinyal isleme 6zelligi ile daha da gelistirilmistir. Sonug, gelismis
tarama performansi ve artmig pozisyon kararlligi i¢in, daha kolay hiz
kontrolli saglayan ultra disiuk Alt Bélimleme Hatasi (SDE) degerleridir.

TONIC okuyucu kafalari ayrica okuyucu kafasindan 10 m'ye kadar uzaga ~ ° [<olay kurulum icin entegre ayar LED’I
yerlestirilebilen, dayanikli, uygun bir konektor seklinde monte edilebilir « 10 m/s’ye varan maksimum hiz

bir analog veya dijital araylize sahiptir. Arayiiz, endistri-standartlarindaki (0,1 pm ¢éziiniirliikte 3,24 m/s)
kontrolérlerde tim ¢ézunurllklerde optimize hiz performansi igin zamanli
cikislan ile, 1 nm ¢ézinirlige kadar yiksek-kaliteli dijital enterpolasyon
sunar.

e Otomatik Kazanim Kontrolii (AGC) uzun
vadeli gtivenilirlik icin stirekli sinyal
gliciini garanti eder

¢ 1 nm ¢oziiniirliige (0,00075 ark saniye)
varan entegre interpolasyon ile takilabilir
analog veya dijital konekt6r

¢ Tumlesik cift limit (sadece lineer)
e 70 °C’ye varan calisma sicakhgi

e Cift ¢oziiniirliik versiyonu mevcuttur
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Uyumlu cetveller

Lineer cetveller RTLC20-S

Kendinden yapiskanli
olarak monte edilen
paslanmaz celik serit cetvel

0,4 mm x 8 mm

S (73 &) yapiskan dahil
Hassasiyet +5 um/m
(Egim ve dogrusallik dahil) =H
Dogrusallik

(Iki noktal hata duzeltme ile +2,5 pm/m

elde edilebilecek rakamlar)

10 m* (> 10 m olanlar talep

Maksimum uzunluk - . S
Uizerinde temin edilebilir)

Termal genlesme katsayisi

(20 °C sicaklikta) 10,1 £0,2 ym/m/*C

RTLC20/FASTRACK™

Paslanmaz celik serit cetvel
ve kendinden yapigkanli olarak
monte edilen tasiyici

o4 /
5/\ /f
RTLC20 cetvel: 0,2 mm x 8 mm

FASTRACK taslyict: 0,4 mm x
18 mm yapigkan dahil

+5 pum/m

+2,5 um/m

10 m (> 10 m olanlar talep
Uizerinde temin edilebilir)

10,1 £0,2 pm/m/°C

*RTLC20-S eksen uzunluklar > 2 m oldugunda, RTLC20 ile FASTRACK onerilir.
TKismi yay uygulamalar icin uygundur. Daha fazla bilgi icin RKL cetvel kismi yay uygulamalari teknik bilgi dokiimanina bakin (Renishaw parca

no. L-9517-9897).

RSLM20

Kendinden yapiskanli
olarak veya klip/kelepge ile
monte edilen paslanmaz
celik gubuk cetvel

Bicim (Y x G) 1,5 mm x 14,9 mm
+4 uym (5 m uzunlugun

hlasSasivet tamami boyunca toplam

(Egim ve dogrusallik dahil)

hassasiyet)
Dogrusallik
(Iki noktal hata duizeltme ile Yok
elde edilebilecek rakamlar)
Maksimum uzunluk 5m

Termal genlesme katsayisi

(20 °C sicaklikta) 10,1£0,2 pm/m/°C

Dairesel cetveller RESM20

Paslanmaz ¢elik halka

Ve
(

+0.38 ark saniye (550 mm

Hassasiyet capli RESM20 halka igin
bélme hassasiyeti)
Halka caplari 52 mm’den 550 mm’e

Termal genlesme katsayisi

(20 °C sicaklikta) 15,5 20,5 um/m/°C

¥ ki okuyucu kafa ve ilave bir DSi arayiiz kullanirken.

RELM20

Kendinden yapiskanli olarak
veya klip/kelepce ile monte
edilen dusik genlesmeli
ZeroMet™ gubuk cetvel

1,6 mm x 14,9 mm

+1 um (1 m’'ye kadar toplam
hassasiyet)

Yok

1,5m

0,75 £0,35 um/m/°C

REXM20

Ultra yiiksek hassasiyetli
paslanmaz gelik halka

—
B N
)

+1 ark saniye*
(417 mm caph REXM20 halka
i¢in kurulum sonrasi toplam
hassasiyet)

52 mm’den 417 mm’e

15,5 +0,5 um/m/°C

apply innovation™

RKLC20-St

Kendinden yapigkanl olarak
monte edilen paslanmaz gelik
serit cetvel

2\

0,15 mm x 6 mm
yapiskan dahil

+5 um/m

+2,5 um/m

20 m (> 20 m olanlar talep
Gzerinde temin edilebilir)

Cetvel uclari epoksi
montajli u¢ aparatlari ile
sabitlendigi zaman tasima
malzemesininkine uyar

Cetveller hakkinda daha fazla
bilgi icin lutfen

adresinden
indirebileceginiz ilgili cetvel
teknik tanitim sayfasina
bakiniz


https://www.renishaw.com.tr/tr/tonic-downloads--37857
https://www.renishaw.com.tr/tr/tonic-downloads--37857

™

Boyutlar ve toleranslar mm cinsindendir
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(RTLC20-S cetvel lizer
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Ti/TD arayuziu boyut ¢izimi

@3

Boyutlar ve toleranslar mm cinsindendir

40

A —
1T6 ? A\\ﬂhs.o...oog\“ﬁ\\
i Wls.coconooﬂ,w

33,3
4-40 UNC x 2
gl 00000 @
\f RENISHAW.¢ | |
TONIC // ﬂ
INTERFACE y.
_ woEww <« Kapak plakas! k ‘
| ! /\
2 mm alyan —
anahtar
gerektirir @

/ﬁ

R > 20 Dinamik kivriima yaricapi
R > 10 Statik kivriima yarigapi

Teshis LED’i
(Ti0004-Ti20KD ve CAL/AGC basmali salter
TD4000-TD0040) erisim deligi @2,4
N

TD cift ¢ézinurltklh arayiiz

Cikisin iki ¢6zunurlik arasinda degistirilmesine imkan verir. Mevcut ¢ézinurliklerin detaylari igin TD araylzi parga numarasi
bélimune bakiniz.

NOTLAR:

Cozunarlikler degistiriimeden énce hareketin durdurulmasi tavsiye edilir.
Limit cikiglar yoktur.
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Genel ozellikler

Gii¢ kaynagi

Sicaklik(sistem)

Nem(sistem)

Sizdirmazlik (okuyucu kafa)
(arayuz)

ivme (okuyucu kafa)

Sok (sistem)

Titresim (sistem)

Kiitle

EMC uyumlulugu (sistem)

Okuyucu kafa kablosu

Tipik Alt-Béltiimleme Hatasi (SDE)

5V %10

Dalgalanma
Depolama

Calisma

Calisma
Calisma
Calisma
Okuma kafasi
Arayliz

Kablo

apply innovation™

Yalniz okuyucu kafa < 100 mA

T1xxx/T2xxx, Ti0000 < 100 mA ile

T1xxx/T2xxx, Ti0004 - Ti20KD veya TD4000 - TD0040 < 200 mA ile
NOT: Cekilen akim rakamlari sonlandinimamis sistemlere aittir.

120R ile sonlandirldigi zaman, dijital ¢iktilar i¢in kanal basina ilave
bir 25 mA akim (6rnegin, A+, A-) cekilecektir.

120R ile sonlandirldigi zaman, analog ¢iktilar icin toplamda ilave
bir 20 mA akim cekilecektir.

IEC 60950-1 standardinin SELV gereksinimleri ile uyumlu bir
5 Vdc gii¢ kaynagi.

200 mVpp maksimum, @ 500 kHz’a varan frekans
-20°C-+70°C

0°C-+70°C

%95 bagil nem (yogusmasiz) IEC 60068-2-78 standardina gére
IP40

IP20

500 m/s?, 3 eksen

500 m/s2, 11 ms, ¥2 sinis, 3 eksen

100 m/s? maksimum @ 55 Hz - 2000 Hz, 3 eksen

10g

100 g

26 g/m

IEC 61326-1

Cift zirhli, dis capi 4,25 +0,25 mm

20 mm kivrilma yarigapinda esnek kullanim émri > 20 x 10° déngu

UL agisindan taninan bilesen N

+30 nm
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Hiz
Zaman ayarli Maksimum hiz (m/s)
cikis secenedi | Tigo04 | Ti0020 | TiO040 | Ti0100 | Ti0200 | Ti0400 | Ti1000 | Ti2000 = Ti4000 & Ti1OKD | Ti20KD
(MHz) 5 um 1pm 0,5 pm 0,2 pm 0,1 pm 50 nm 20 nm 10 nm 5nm 2nm 1nm
50 10 10 10 6,48 3,240 1625 | 0648 | 0324 | 07162 | 0065 | 0,032
40 10 10 10 5,40 2,700 1,350 | 0540 | 0270 | 0,135 | 0,054 | 0,027
25 10 10 8,10 3,24 1620 | 0810 | 0324 | 07162 | 0,081 0,032 | 0,016
20 10 10 6,75 2,70 1,350 | 0670 | 0270 | 0,135 | 0068 | 0,027 | 0,013
12 10 9 4,50 1,80 0,900 | 0450 | 0,180 | 0,090 | 0,045 | 0,018 | 0,009
10 10 8,10 4,05 1,62 0,810 | 0400 | 0,162 | 0,081 0,041 0,016 | 0,0081
08 10 6,48 3,24 1,29 0648 | 0324 | 0130 | 0065 | 0032 | 0013 | 0,0065
06 10 4,50 2,25 0,90 0,450 | 0225 | 0,090 | 0,045 | 0,023 | 0,009 | 0,0045
04 10 3,37 1,68 0,67 0,338 | 0,69 | 0068 | 0034 | 0017 | 00068  0,0034
01 4,2 0,84 0,42 0,16 0,084 | 0042 | 0017 | 0008 | 0004 | 00017  0,0008
Analog cikis 10 (-3dB)

NOT: TD arayiizi maksimum hizlan yukarida tanimlandigi gibi ¢éztnurlige baghdir.

Acisal hiz halka ¢capina bagldir — devir/dakikaya ¢evirmek icin asagidaki denklemi kullanin.

V x 1000 x 60 ilde: V = i ;
Agisal hiz (devir/dakika) = Formilde; V = maksimum lineer hiz (m/s) ve

7D D = RESM20 veya REXM20 halkanin dis ¢capi (mm).
Cikis sinyalleri
Dijital cikiglar Arayiiz Analog cikislar Okuyucu kafa | Arayiiz
Ti0004 — | TD4000 — T1xxx/2xxx Ti0000
Ti20KD | TD0040 Fonksiyon Sinyal Renk Pin
Fonksiyon Sinyal Pin Pin Gi 5V Kahverengi 4,5
ue
Giic 5V 7,8 7,8 oV Beyaz 12,13
ov 2,9 29 S v + Kirmizi 9
14 14 osinlis
AT Y- Mavi 1
- 6 6 Artimsal
Artimsal . + Sari 10
+ 13 13 Sinls Vv,
B - Yesil 2
- 5 5
+ Eflatun 3
Referans o s 12 12 Referans isareti A -
isareti _ 4 4 - Gri 11
pt 11 _ —_— Vp Pembe 7
inirlar
Sinirlar o 10 ) v, Siyah 8
Ayarlama X 1 1 Ayarlama VX Seffaf
+ - 11 Uzaktan CAL CAL Turuncu 14
Alarm* E -
- 3 3 ic Yesil/San” -
sziniirlik Zirhh
Go“u u u¢ - - 10 Dis Dis ekran kapall
degistirme
ig _ _ * igteki zirh Ti/TD arayiiziiniin i kismindan 0 V’ye baglanir.
Zirhh
Dis kapali kapali

Ti segenekleri E, F, G ve H igin alarm (E+) olur.
¥ Alarm sinyali, line driver olarak sinyal ya da 3-durum output olabilir. 15-pin D tipi konektor
Lutfen siparis verme sirasinda tercih ettiginiz segenegi seginiz.

“TD arayiizlerinde daha diisiik géziinirliige degistirmek iin pin 10, 0 V'ye

baglanmalidir.
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Elektrik baglantilar

Topraklama ve zirhlama

Musteri
Okuyucu kafa ig zirh Ti/TD arayiizii elektronigi
5V
gy ,’:;T,;(,?\_ ,V,,\,;:':':;j'(,rh
> = i T e Cikis sinyalleri

,f,T,f,ﬂff__j N =t=]

+ oV

Dis zirh /L

L

ONEMLI: Dis zirh makinanin topraklamasina (Saha Topraklamasi) baglanmalidir. ic zirh sadece alic elektronikte 0 V'ye
baglanmalidir. I¢ ve dis zirhlarin birbirinden yalitilmis olmalarini saglamak icin 6zen gosterilmelidir. I¢ ve dis zirhlar birlikte
baglanirsa, bu 0 V ve topraklama arasinda, elektrik giriltist sorunlarina neden olabilecek bir kisa devreye yol agabilir.

Maksimum kablo uzunlugu

Okuyucu kafadan 10 m
araylze:
ArayUzden kontrolore: Zaman ayarl ¢ikis segenegine baglidir.

Detaylar icin asagidaki tabloya bakiniz.

Alici saat frekansi L ELTEIIT | F 0

uzunlugu
(MHz) (m) 9
40 - 50 25
<40 50
analog 50
Onerilen sinyal sonlandirma
Dijital cikiglar
! crKis Tek uclu alarm sinyali sonlandirma
(Ti segenekleri A, B, C, D)
oV
: : R ' 5V
Arayiiz | : -F_L Masteri ) ' Miisteri
ABZE+ | ' _l_ 220 pF elektronigi Arayiiz : 4k7 elektronigi
> — . > ; >
: Kablo Z = 120R : 120R : 1k8
: : £ X 100R
ABZE- ' ' __J£220 PF : @4k7 I100nF
I I oV
Standart RS422A hat alici devresi.
iyilestirilmis girilti bagisikiign icin kapasitérler énerilir.
Limit cikiglar (sadece Ti arayulzi) Analog cikiglar

5-24V VoV, V+
R 120R
Vp Vq PQ Vo V| V2_
*R degerini maks. akim 20 mA’y1 gegmeyecek bicimde segin.
Alternatif olarak uygun bir réle veya opto-yalitici kullanin.
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Cikis 6zellikleri

Dijital ¢cikis sinyalleri
Arayiiz modelleri Ti0004 - Ti20KD ve TD4000 - TD0040

apply innovation™

Bigim - EIA RS422A’ya uygun kare dalga diferansiyel line driver (P ve Q limitleri haric)

Artimsal* 2 kanal, A ve B dértli evrede
(90° fazi kaydirildr)

Sinyal periyodu P
Cozunurlik S

Referans*’
, T

Senkronize pals Z, ¢6zinUrlUk olarak sire
Cift yonlu olarak tekrarlanabilir

|
Genis referans”

Z—,—‘— Senkronize pals Z, sinyal periyodu olarak stire

Cift yonlu olarak tekrarlanabilir

Limitler Acik kolektor cikigl, es zamanli olmayan pals
Sadece dijital Ti arayuzleri

Aktif yiikselen veya Aktif disen
—=| |=— Tekrarlanabilirlik —=| |=— Tekrarlanabilirlik
< 0,1 mm ‘ < 0,1 mm
O] PQ T ;
PQ i R
~ Limit aktGatérin uzunlugu ~ Limit aktGatérin uzunlugu
Alarm*

Line driver’li (aAsenkron pals)

Asagidaki durumlarda alarm devreye girer:
— Sinyal genligi < %20 veya > %135
| — Okuyucu kafanin hizi givenilir galisma igin gok yiksek

E-

>15ms
Ters sinyal E+ sadece Ti segenekleri E, F, G ve H igin mevcuttur.
veya 3-durum alarmi

Dedilleri ile iletilen sinyaller, alarm kosullar gegerli oldugunda, > 15 ms icin devreyi acik tutarlar.

Ayarlama’*

|
|
X'de |
Voltaj }

|

0 |
0 Sinyal seviyesi %100

Ayarlamada kullanilan sinyal voltaji artimsal sinyal genligi ile orantilidir

*Sinyallerin degilleri net anlasilsin diye gdsterilmemistir.
TSadece kalibre edilmis referans isareti gift ydnli olarak tekrarlanabilirdir.
*Ayarlama sinyali kalibrasyon rutini sirasinda gosterildigi sekilde mevcut degildir.

9

Model | P (um) | S (um)

Tio004 20 5
Ti0020 4 1
Tioo40 2 0,5

Tio100 0,8 0,2
Tio200 0,4 0,1
Tio400 0,2 0,05
Ti1000 A 0,08 0,02
Ti2000 A 0,04 0,01
Ti4000 @ 0,02 | 0,005
Ti10KD | 0,008 | 0,002
Ti20KD | 0,004 | 0,001

NOT:

Kullanilan kontrolériin gerekliliklerini karsilamak
icin siparis verirken “standart” veya “genis”
referansi segin.

Genis referans isareti Ti0004'te mevcut degildir.

NOTLAR:
TD araytzleri Gzerinde herhangi bir limit yoktur.
Ti segenekleri E, F, G ve H igin P limiti E+ olur.
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Cikis 6zellikleri (devami)

Analog cikis sinyalleri
Arayiiz modeli Ti0000 ve tiim okuyucu kafalardan dogrudan cikis

Artimsal 2 kanal, V, ve V,, 1,65V merkezli dort evreli diferansiyel siniizoidler
(90 ° faz kaydirildi)

20 um

(V. 4= (V. 3 ‘ /\ ‘ 7{ 0,7 - 1,35 Vpp yesil LED gostergeli (okuyucu kafa)
)=V = ' !

ve 120R sonlandirmali.
| |
; | p I
(v, +) = (V,-) 1 %/\ i
|
|

NOT: Ti0O0O00AQ00V, 2,5 V merkezli

| i
i i
i i
i i
i i
.
Referans : :
i i
i i
i i
i i
i i

45°

; Cift yonll olarak tekrarlanabilir
N Diferansiyel atim V_, 45° merkezli

(Vo +) = (Ve-) 4 360° (nom) ‘I_ T v 0

Sl St

Limitler “Open Collector” giktisi, es zamanl olmayan atim

Sadece Ti0000 arayiizii Okuyucu kafadan direk cikti
Aktif yiikselen Aktif dii
v 1 dligen NOT: Ti0000 araylizii okuyucu kafanin “aktif
—— |=— Tekrarlanabilirlik —=| [=— Tekrarlanabilirlik dusen” sinyalini bir “aktif yiikselen” cikis
<0, mm <0,1 mm verecek sekilde tersine gevirmek icin bir
vV ] VoVq transistor igerir.
P q
] ]
~ Limit aktdatérin uzunlugu ~ Limit aktGatérin uzunlugu

Uzaktan CAL uygulamasi (sadece analog versiyonlar)

CAL Tum Ti ve TD araytizleri CAL/AGC 6zelliklerini etkinlestirmek amagch bir basmali buton salteri igerir.
! CAL/AGC’nin uzaktan uygulanmasi analog Ti0000 aray(zlerinin 14’Gncd pini araciligiyla mimkandur.
|_ Herhangi bir araytziin kullanilmadigi uygulamalar icin CAL/AGC’nin uzaktan uygulanmasi gereklidir.

oL

Ayarlama'
3,3V (nom) %50 ve %70 arasindaki sinyal seviyesinde, V, bir gérev dénglsudr.
V. 'de 3,3 V'de harcanan zaman artimsal sinyal seviyesi ile artar.
Voxnaj Sinyal seviyesinin > %70 oldugu durumlarda V, nominal 3,3 V'dir.
0

0 %50 Sinyal seviyesi %70 %100

*Sadece kalibre edilmis referans isareti ¢ift yonli olarak tekrarlanabilirdir.
t Ayarlama sinyali kalibrasyon rutini sirasinda gosterildigi sekilde mevcut degildir.
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Teknik bilgi dékiimani
TONIC enkoder sistemi

Lineer okuyucu kafa parca numaralari

Seriler
T - TONIC

Cetvel bicimi
1 - Lineer

Okuyucu kafa tiiri
0 - Standart

Cetvel tirii uyumlulugu
1 - RSLM20 / RELM20
3 - RTLC20 / RTLC20-S / RKLC20-S

Referans noktasi
0 - Musteri tarafindan segilebilir referans isareti
1 - Tum referans isaretleri giktidir*

Kablo uzunlugu
02-02m
05-0,5m
10-1m
15-15m
20-2m
30-3m
50-5m
60-6m
99-10m

Kablo sonlandirma

A -Ti/TD arayizu ile eslestirilecek standart mini konektor

*Sadece kalibre edilmis referans isareti cift yonli olarak tekrarlanabilirdir.

NOT: Tum kombinasyonlar gecerli degildir. Gecerli segenekleri gevrimigi olarak

11
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apply innovation™

03 0-15 A

adresinde kontrol edin.


https://www.renishaw.com.tr/epc/tr/encoder-product-configurator--6474

Teknik bilgi dékiimani
TONIC enkoder sistemi

Dairesel okuyucu kafa parca numaralari

Seriler
T - TONIC

Cetvel bigimi
2 - Dairesel

Okuyucu kafa tiri
0 - Standart

Cetvel tiirii uyumlulugu

0 - RESM20 / REXM20 > @135 mm

1 - RESM20 / REXM20 @60 mm - @135 mm
2 - RESM20 / REXM20 < @60 mm

Referans isareti
1 - Tum referans isaretleri ¢giktidir

Kablo uzunlugu
02-02m
05-0,5m
10-1m
15-15m
20-2m
30-3m
50-5m
60-6m
99-10m

Kablo sonlandirma
A -Ti/TD araylzu ile eslestirilecek standart mini konektor

NOT: Tum kombinasyonlar gegerli degildir. Gecerli segenekleri gevrimici olarak

12
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T 2 00 1-15 A

adresinde kontrol edin.


https://www.renishaw.com.tr/epc/tr/encoder-product-configurator--6474

Teknik bilgi dékiimani
TONIC enkoder sistemi

Kismi yay okuyucu kafa par¢ca numaralari

Seriler
T - TONIC

Cetvel bigimi
2 - Dairesel

Okuyucu kafa tiri
0 - Standart

Cetvel tiirii uyumlulugu
6 - RKLC20-S kismi yay yaricapi > 67,5 mm
7 - RKLC20-S kismi yay yaricapi 30 mm - 67,5 mm arasinda

Referans isareti
1 - Tim referans isaretleri ¢iktidir*

Kablo uzunlugu
02-02m
05-0.5m
10-1m
15-1.5m
20-2m
30-3m
50-5m
60-6m
99-10m

Kablo sonlandirma
A - Ti/TD araylzi ile eslestirilecek standart mini konektor

*Sadece kalibre edilmis referans isareti gift yonli olarak tekrarlanabilirdir.

apply innovation™

T 206 1-15 A

Daha fazla bilgi icin RKL cetvel kismi yay uygulamalar teknik bilgi dokiimanina bakin (Renishaw parca no. L-9517-9897).

NOT: Tum kombinasyonlar gecerli degildir. Gecerli segenekleri gevrimigi olarak
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adresinde kontrol edin.
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Teknik bilgi dékiimani
TONIC enkoder sistemi

Ti araylizii par¢ca numaralari
Tum TONIC okuyucu kafalari ile uyumludur

Analog:

Secenekler
A - cift aktif yikselen limitleri
V - 2V5 Vmid cift aktif ylkselen limitleri

Dijital:

Seriler
Ti - TONIC arayuzu

Enterpolasyon faktérii/gézunurliik*
0004 - 5 pm' 1000 - 20 nm

0020 - 1 pm 2000 - 10 nm

0040 - 0.5 pm 4000 - 5 nm

0100 - 0.2 pm 10KD - 2 nm

0200 - 0.1 um 20KD -1 nm

0400 - 50 nm

Alarm formati ve sartlan’?

A - Hatta dayal E cikisi; Tum alarmlar

B - Hatta dayall E ¢ikisi; Sadece dUsuk sinyal ve ylksek sinyal alarmlari
E - 3 durum; Tum alarmlar

F - 3 durum; Sadece dusuk sinyal ve ylksek sinyal alarmlari

Zaman ayarh cikis secenegi
50 - 50 MHz 10 - 10 MHz
40 - 40 MHz 08 - 8 MHz

25 - 25 MHz 06 - 6 MHz

20 - 20 MHz 04 - 4 MHz
12 - 12 MHz 01 -1 MHz

Options

A - P/Q limitleri — “aktif ylkselen”, standart referans noktasi
B - P/Q limitleri — “aktif disen”, standart referans noktasi

C - P/Q limitleri — “aktif yilkselen”, genis referans isareti*

D - P/Q limitleri — “aktif diigen”, genis referans isareti*

E - Sadece Q limit — “aktif yikselen”, diferansiyel alarm, standart referans isareti
F - Sadece Q limit — “aktif disen”, diferansiyel alarm, standart referans isareti

G - Sadece Q limit — “aktif ylikselen”, diferansiyel alarm, genis referans isareti*
H - Sadece Q limit — “aktif dusik”, diferansiyel alarm, genis referans isareti*

*llave enterpolasyon faktérleri mevcuttur. Daha fazla ayninti igin yerel Renishaw temsilciniz ile iletisime gegin.

apply innovation™

Ti

Ti

0000 A 00 A

0200 A 20 A

TArayL']z bir DSi ile kullanilirken, hatta dayali alarm ¢ikislan ve zaman ayarh ¢ikis 01, 04, 06, 08, 10, 12 veya 20 secgenekleri ile konfiglre edilmelidir.

*Genis referans isareti Ti0004 (5 pm) arayiizlerinde mevcut degildir.

NOT: Tum kombinasyonlar gegerli degildir. Gegerli secenekleri gevrimici olarak
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adresinde kontrol edin.


https://www.renishaw.com.tr/epc/tr/encoder-product-configurator--6474

Teknik bilgi dékiimani
TONIC enkoder sistemi

TD arayiizi parca numaralari
Tdm TONIC okuyucu kafalari ile uyumludur

Cift cézunirliik
Seriler
TD - TONIC cift ¢ézUnurlik

Enterpolasyon faktéri/cozinurliik®

Pin 10 acik Pin10-0V
4000 - 5 nm 10 nm

2000 - 10 nm 20 nm

1000 - 20 nm 40 nm

0400 - 50 nm 0,1 um
0200 - 0,1 pm 0,2 um
0040 - 0,5 pm 1 um

Alarm formati ve sartlan’®

A = “Line drive”l, diferansiyel ¢ikis; Tum alarmlar

B = “Line drive”li, diferansiyel ¢ikis; disen sinyal, ylkselen sinyal
E = 3 durum; Tum alarmlar

F = 3 durum; diisen sinyal, yUkselen sinyal

Zaman ayarl ¢ikis secenegit
50 - 50 MHz 10 - 10 MHz
40 - 40 MHz 08 - 8 MHz

25 - 25 MHz 06 - 6 MHz

20 - 20 MHz 04 - 4 MHz
12-12 MHz 01-1MHz

Secenekler
A - Standart referans isareti
B - Genis referans isareti

*ilave enterpolasyon faktdrleri mevcuttur. Daha fazla ayrinti igin yerel Renishaw temsilciniz ile iletisime gegin.

apply innovation™

TD 4000 A 20 A

TArayiiz bir DSi ile kullanilirken, hatta dayali alarm cikislan ve zaman ayarli gikis 01, 04, 06, 08, 10, 12 veya 20 segenekleri ile konfigiire

edilmelidir.

NOT: Tum kombinasyonlar gegerli degildir. Gegerli secenekleri gevrimici olarak
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adresinde kontrol edin.
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Renishaw Teknoloji Géziimleri Ltd. Sti. +90 216 380 92 40

Serifali Mah. Turgut Ozal Blv. +90 216 380 92 45
No:193 Umraniye 34775 istanbul turkey @renishaw.com
Turkiye

TONIC uyumlu uriinler

apply innovation™

RTLC20-S kendinden yapiskanl

serit cetvel

RTLC20 serit cetvel ve
FASTRACK tasiyici

7
v 4

RKLC20 kendinden yapiskanh
mastarlanmis serit cetvel

RELM20 kendinden yapiskanl olarak
veya klip/aparat ile monte edilen
ZeroMet cubuk cetvel

RSLM20 kendinden yapiskanl olarak

veya klip/aparat ile monte edilen
paslanmaz celik cubuk cetvel

TONiC serisi \\

RKLC20-S kendinden yapiskanh
. serit cetvel (kismi yay)

RESM20 paslanmaz celik halka

TONIC DOP Cift REXM20 yiiksek hassasiyetli

cikti arayiizi 7= paslanmaz celik halka

Cift okuyucu kafali dairesel

Diinya genelindeki iletigsim bilgileri icin web sitemizi ziyaret edin:

Renishaw plc. ingiltere ve Galler'de kaytli. Sirket no: 1106260. .

Registered office: New Mills, Wotton-under-Edge, Gloucestershire, GL12 8JR, Ingiltere.

© 2009-2021 Renishaw plc. Tum haklar saklidir.

Renishaw, ozellikler tizerinde énceden haber vermeksizin degisiklik yapma hakkina sahiptir. RENISHAW ismi ve RENISHAW logosunda kullanilan prob
amblemi, Renishaw plc'nin ingiltere ve diger ilkelerde ticari markalaridir. Renishaw’un diger driinlerinde ve teknolojilerinde kullanilan apply innovation
markasi ve isimler ve simgeler, Renishaw plc. ve subelerinin ticari markalaridir.

Bu belgede kullanilan tim diger marka ve Grtin isimleri s6z konusu marka veya driinlerin kendi sahiplerinin ticari isimleri, ticari markalar, veya miseccel
markalardir.

RENISHAW BU BELGENIN iCERIGININ YAYINLANDIGI TARIHTE DOGRULUGUNU SAGLAMAK ICIN GEREKLI CABAYI GOSTERMISTIR ANCAK
ICERIK ILE ILGILI HERHANGI BIR TAAHHUT VEYA BEYAN VERMEMEKTEDIR. RENISHAW, NASIL ORTAYA CIKARSA CIKSIN, BU BELGEDEKI
HERHANGI BIR YANLISLIK ICIN SORUMLULUK KABUL ETMEMEKTEDIR.

sistemler icin DSi

L-9517-9883-07

Parga no.: L-9517-9883-07-F
Yayn tarihi: 06.2021


http://www.renishaw.com.tr
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Data sheet
L-9517-9878-02-B

RENISHAW &
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TONIC™ Functional Safety
iIncremental encoder system

Renishaw’s TONiC Functional Safety (FS) is an
open optical encoder system certified to the
following international safety standards:

¢ 1SO 13849 Category 3 PLd
e |EC 61508 SIL2

e |EC 61800-5-2 SIL2

TONIC FS offers all the benefits of the established TONiIC
linear and angle encoder systems giving exceptional
metrology performance and ultimate reliability.

TONIC readheads incorporate Renishaw’s market-proven third-
generation filtering optics; this is further enhanced by dynamic
signal processing including Auto Gain Control (AGC) and Auto
Offset Control (AOC). The result is low sub-divisional error
(SDE) and even lower noise (jitter) giving smoother velocity
control for improved scanning performance and increased
positional stability.

TONIC FS is also available for use in UHV environments. It has
a clean residual gas analysis (RGA), low out-gassing and a
bake-out temperature of 120 °C.

Functional Safety certified
Ultra-high vacuum compatible variant

Detachable analogue (Ti) or dual output
(DOP) interface

Compatible with a wide range of linear and rotary
scales with customer-selectable IN-TRAC ™
auto-phase optical reference mark (datum)

Optimised filtering optics for even lower noise

Dynamic signal processing provides ultra-low
SDE of typically +30 nm

Auto Gain Control ensures consistent signal
strength for long-term reliability

Integral set-up LED for ease of installation

Maximum speed to 10 m/s
(3.24 m/s at 0.1 pm resolution)

www.renishaw.com/tonicdownloads


http://www.renishaw.com/tonicdownloads

Compatible linear scales

RTLC20-S

Self-adhesive mounted stainless
steel tape scale

apply innovation™

RTLC20 (with FASTRACK™ carrier)

Stainless steel tape scale and
self-adhesive mounted carrier

4 /
&/ /

Form (height x width)

0.4 mm x 8 mm including adhesive

RTLC20 scale: 0.2 mm x 8 mm
FASTRACK carrier: 0.4 mm x 18 mm
including adhesive

Accuracy

Maximum length

(> 10 m available on request)

(includes slope and linearity) +5 um/m %5 um/m
Linearity
(Figures achievable with +2.5 um/m +2.5 um/m
two-point error correction)

10m" RTLC20 lengths up to 10 m

(> 10 m available on request)
FASTRACK carrier lengths up to 25 m

Coefficient of thermal
expansion (at 20 °C)

10.1 £0.2 ym/m/°C

10.1 0.2 pm/m/°C

RELx20

Self-adhesive mounted low-expansion
ZeroMet™ spar scale >

Self-adhesive mounted stainless steel

spar scale 2

y
Y

Form (height x width)

1.5 mm x 14.9 mm

1.6 mm x 14.9 mm

Upto1m:x1.5pum

o Upto1m:+1pum 1mto2m:+2.25 um
Accuracy (at 20 °C) 1mto1.5m:+1 um/m 2mto 3 m:+3 um
3mto5m:+4 uym
Maximum length 2 1.5m 5m

Coefficient of thermal
expansion (at 20 °C)

0.75 +0.35 um/m/°C

10.1 £0.2 pm/m/°C

! For RTLC20-S axis lengths > 2 m, the FASTRACK carrier with RTLC20 is recommended.
Clip and clamp mounting is not Functional Safety approved. RELx20 and RSLx20 spar scales must be mounted with self-adhesive backing tape to

2

be Functional Safety approved. 5 m rolls of double-sided adhesive tape (A-9584-2111) are sold separately.

For more information about the linear scales refer to the relevant incremental scale data sheet which can be downloaded from

TONIC™ Functional Safety incremental encoder system
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Compatible rotary scale

RESM20
303/304 stainless steel ring

+1.9 arc second
Accuracy (at 20 °C) (Typical installed accuracy for a 550 mm
diameter ring) '

Ring diameters 52 mm to 550 mm

Coefficient of thermal

expansion (at 20 °C) UuE B e

! ‘Typical’ installations are a result of graduation and installation errors combining and, to some magnitude, cancelling.

For more information about the RESM20 ring, refer to RESM rotary scale data sheet (Renishaw part no. L-9517-9154) which can be downloaded
from .

3 TONIC™ Functional Safety incremental encoder system
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TONIC FS T4xxx readhead installation drawing

Dimensions and tolerances in mm
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I interface installation drawing

Dimensions and tolerances in mm
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DOP interface installation drawing

Dimensions and tolerances in mm
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General specifications

Power supply 5V +10% | Readhead only: < 100 mA

T3xxx/T4xxx with Ti0000 < 100 mA

T3xxx/T4xxx with DOP < 275 mA

Current consumption figures refer to unterminated systems.

For digital outputs, a further 25 mA per channel pair (eg A+, A-) will be
drawn when terminated with 120 R.

For analogue outputs, a further 20 mA in total will be drawn when
terminated with 120 R.

Power from a 5 Vdc supply complying with the requirements for PELV of
standard IEC 60950.

Ripple | 200 mVpp maximum @ frequency up to 500 kHz maximum

Temperature Storage | -20 °C to 70 °C
Operating | 0 °C to +70 °C
Bakeout (UHV readhead) | +120 °C
Humidity System | 95% relative humidity (non-condensing) to IEC 60068-2-78
Sealing Standard readhead | IP40
UHV readhead | IP20
Ti interface | IP20
DOP interface | IP30

Acceleration Operating (readhead) | 500 m/s?, 3 axes

Shock Operating (system) | 500 m/s?, 11 ms, %2 sine, 3 axes

Vibration Operating (system) | Sinusoidal 100 m/s?, 55 Hz to 2000 Hz, 3 axes
Shock Non-operating | 1000 m/s2, 6 ms, 2 sine, 3 axes

Mass Readhead | 10 g

Ti interface | 100 g
DOP interface | 205 g
Standard cable | 26 g/m
UHV cable | 14 g/m
EMC compliance IEC 61800-5-2 Annex E
Readhead cable Standard | Double-shielded, outside diameter 4.25 +0.25 mm

Flex life > 20 x 10° cycles at 20 mm bend radius

UL recognised component b5\
UHV | Tin coated braided single screen, FEP core insulation

Maximum cable length Readhead to interface | 10 m

Interface to controller | 25 m (with 40 MHz to 50 MHz clocked output interface)
50 m (with < 40 MHz clocked output interface)
50 m (with analogue interface)

Typical sub-divisional error (SDE) +30 nm

Functional Safety certification ' ISO 13849 Category 3 PLd
IEC 61508 SIL2

IEC 61800-5-2 SIL2

' The system must be installed and operated in accordance with the instructions defined in the relevant TONIC FS installation guide. Failure to follow

the correct use instructions and failure to heed the limitations may result in SIL2 and/or PLd not being achieved and will invalidate the Functional
Safety certification.

The TONIC FS installation guides can be downloaded from our website at
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Safety sub-functions

The TONIC Functional Safety (FS) encoder system provides safe position data that supports the following safety sub-functions
defined by IEC 61800-5-2:2016:

¢ Safe stop 1 (SS1) and Safe stop 2 (SS2)

* Safe operating stop (SOS)

¢ Safe limited acceleration (SLA) < 500 m/s?
* Safe acceleration range (SAR) < 500 m/s?
¢ Safe limited speed (SLS) < 10 m/s

* Safe speed range (SSR) < 10 m/s

* Safely limited position (SLP)

* Safely limited increment (SLI)

¢ Safe direction (SDI)

¢ Safe speed monitor (SSM) < 10 m/s

The system must be installed and operated in accordance with the instructions defined by the installation guide. Failure to follow the
correct use instructions and failure to heed the limitations may result in PLd and / or SIL2 not being achieved and will invalidate the
functional safety certification.
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Functional Safety data declaration

| Product identification

| TONIC™ Functional Safety (FS) encoder system

IEC 61508 safety data

TONIC FS readhead
and Ti interface

TONIC FS readhead

TONIC FS readhead
and DOP interface

Agp = 7.57 x 107
gy = 8.41 x 10°

App = 1.25 x 107
Apy = 1.38 x 10°

Safety Integrity Level 2
Random Hardware Failures (per hour) hg =177 x 107 hg =177 x 107 Ag=1.77 x 107
Lo =8.41x10% Ap = 1.38 x 107 Ap =414 x 107

App = 3.73 x 107
Mgy = 4.14 x 107

PFDWg Not available as this system does not support low demand mode
PFH (per hour) Apy = 841 x 107 Agy = 1.38 x 10° Ay = 4.14 x 107
Architectural Constraints Type B
HFT =0

SFF = 96%
Hardware safety integrity compliance Route 1H
Systematic safety integrity compliance Route 1S
Systematic capability SC2
Demand mode Continuous

ISO 13849 safety data

TONIC FS readhead
and Ti interface

TONIC FS readhead

TONIC FS readhead
and DOP interface

MTTF, (years) 1300 800 270
Diagnostic coverage Medium (90%)

Category 3

Performance level d

Lifetime/Replacement limits 20 years

10
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RGA results

Test schedule

A quadrupole mass spectrometer (AccuQuad 200 RGA), set to 200AMU scan range, was used to collect RGA (residual gas analysis)
data and to measure total chamber pressure. After initial conditioning of the system, a background spectrum was recorded together
with the total pressure in the test chamber.

The component was placed in the vacuum chamber (0.015 m?) and the system was then pumped using an KJL Lion 802 (800/s)
diode ion pump and a Divac diaphragm pump at ambient temperature for 24 hours, after which a background scan and the total
pressure in the test chamber were recorded again. If the system pressure was better than 5 x 10-° mbar, the test specimen was
baked at 120 °C for 48 hours. The system was then allowed to cool to ambient temperature before a final mass spectrum and the
total pressure in the test chamber were recorded. These final RGA scans are shown below.

TONIC readhead with 1.0 m cable after bake-out
(total pressure = 9.0 x 10-'° mbar)

1.00E-08 7=
g 1.00E-09 T
E
9_) — o
=]
a3 il
0 1.00E-10 -
[}
s _
é 1.00E-11 |
1.00E-12 L s B B s s Bt B B B O B B B B B B BB B S B S B S B
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Mass/AMU
RTLC20-S self-adhesive stainless steel linear tape scale after bake-out
(total pressure = 2.8 x 10-'° mbar)
1.00E-08
8 1.00E-09
£
8
=]
@
o 1.00E-10
[=}
s _
& 1.00E-11
1.00E-12 L s s s s s B s B B B B B B B B B B B B BB B S S B B B

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Mass/AMU
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1.00E-11 A

1.00E-12 -

RENISHAW/&)

apply innovation™

RELXx self-adhesive mounted linear spar scale after bake-out
(total pressure = 3.0 x 10-° mbar)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Mass/AMU

RESM20 ring (9115 mm) after bake-out
(total pressure = 7.76 x 10-'° mbar)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Mass/AMU
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Speed

Digital speeds

Maximum speed (m/s)

Clocked output

option (MHz) DOP0004 DOP0020 DOP0040 DOP0100 DOP0200 DOP0400
5um 1 pm 0.5 pm 0.2 pm 0.1 pm 50 nm
50 10 10 10 6.48 3.24 1.62
40 10 10 10 5.40 2.70 1.35
25 10 10 8.10 3.24 1.62 0.810
20 10 10 6.75 2.70 1.35 0.675
12 10 9 4.50 1.80 0.900 0.450
10 10 8.10 4.05 1.62 0.810 0.405
08 10 6.48 3.24 1.29 0.648 0.324
06 10 4.50 2.25 0.90 0.450 0.225
04 10 3.37 1.68 0.67 0.338 0.169
01 4.2 0.84 0.42 0.16 0.084 0.042

Maximum speed (m/s)

Clocked output

option (MHz) DOP1000 DOP2000 DOP4000 DOP10KD DOP20KD

20 nm 10 nm 5nm 2nm 1 nm
50 0.648 0.324 0.162 0.0654 0.032
40 0.540 0.270 0.135 0.054 0.027
25 0.324 0.162 0.081 0.032 0.016
20 0.270 0.135 0.068 0.027 0.013
12 0.180 0.090 0.045 0.018 0.009
10 0.162 0.081 0.041 0.016 0.0081
08 0.130 0.065 0.032 0.013 0.0065
06 0.090 0.045 0.023 0.009 0.0045
04 0.068 0.034 0.017 0.0068 0.0034
01 0.017 0.008 0.004 0.0017 0.0008

Analogue speeds
Analogue output (Ti0000 and DOP interfaces)

10 m/s (-3dB)

Angular speed
Linear to angular speed conversion.

Angular speed depends on ring diameter. Use the following equation to convert to rev/min:

V x 1000 x 60

Angular speed (rev/min) =
nD

Where V = maximum linear speed (m/s) and D = external diameter of RESM20 ring (mm).
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Output signals

NOTE: Only analogue sine and cosine outputs are functionally safe.

TONIC FS readhead output

Function Output type Signal Colour
5V Power Brown
Power =
0V Power White
) + Red
Cosine Vv,
- Blue
Incremental signals | Analogue
+ Yellow
Sine \'A
- Green
+ Violet
Reference mark Analogue V,
- Grey
Vv Pink
Limits Open collector L
Vq Black
Set-up = V, Clear
Calibrate - CAL Orange
- Inner shield ' Green/Yellow
Shield -
= Outer shield Outer screen

Ti0000 interface output

Function
5V Power 4
5V Sense 5
Power -
0V Power 12
0V Sense 13
+ 9
Cosine V, ]
Incremental signals | Analogue 1
+
Sine \'A
+ 3
Reference mark Analogue Vv, »
V 7
Limits Open collector 2
v, 8
Set-up > V, 6
Calibrate - CAL 14
- Inner shield Not connected
Shield
- Outer shield Case
15-way D-type plug

1
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Standard cable: The inner shield is connected to 0 V inside the Ti interface.
UHYV cable: There is no inner shield on UHV cables.

14 TONIC™ Functional Safety incremental encoder system



RENISHAW

apply innovation™

DOP interface output

Function ‘ Output type ‘ Signal ‘ Pin
5V Power 26
5V Sense 18
Power -
0V Power 9
0V Sense 8
+ 24
A
RS422A digital
+ 7
B
- 16
Incremental signals
+ 1
Cosine V,
- 19
Analogue
+ 2
Sine \'A
- 11
+ 15
RS422A digital Z
- 23
Reference mark
Anal v + 12
nalogue
9 o = 20
+ 25
Alarm RS422A digital E
- 17
P 4
Limits Open collector
Q 13
Readhead set-up - X 10
- Inner shield Not connected
Shield
- Outer shield Case

26-way high-density D-type plug
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Electrical connections

Grounding and shielding - standard TONiC FS system

Customer
Interface electronics
Readhead Inner shield °
N Extension cable_ b
N ———— ¥ 7~ FeT A —— — +-
: T‘.'7 e ! ‘\_:7\\' » Output

=
> B — o p OuRe
— — it —m—t signals
Iieinintelnbulubulnipininibn ot oy AU "\"‘:‘_“::‘_‘:‘_“‘T‘L_J J7
7 Lﬂ_l_l__r =
Quter shield /J7

IMPORTANT: The outer shield must be connected to the machine earth (Field Ground). The inner shield must be connected to 0 V at
receiving electronics only. Care should be taken to ensure that the inner and outer shields are insulated from each other. If the inner
and outer shields are connected together, this will cause a short between 0 V and earth, which could cause electrical noise issues.

Grounding and shielding - Ultra-high vacuum (UHV) TONiC FS system

Feedthrough

e
Vacuum chamber ]I connector Customer

Readhead | Interface Extension electronics

—I> 5V
cable
=Gt Bt o
— = U, [ YT s
| / ;|—7% < T — oV
|

Inner shield
Shield Outer shield
© I (if fitted) /J7 uter shie

IMPORTANT: The outer shield should be connected to the machine earth (Field Ground). The inner shield should be connected
to O V at receiving electronics only. Care should be taken to ensure that the inner and outer shields are insulated from each other.
If the inner and outer shields are connected together, this will cause a short between 0 V and earth, which could cause electrical
noise issues.

NOTE: For DOP interfaces the external earthing tag on the interface must be used when mounting the interface on a DIN rail.

Remote CAL operation

CAL
! The Ti and DOP interfaces include a push-button switch to enable CAL/AGC features.
I— Remote operation of the CAL/AGC is possible via pin 14 of Ti0000 interfaces.
i For applications where no interface is used, remote operation of CAL/AGC is essential.
oV
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Recommended signal terminations '

Analogue outputs

V,V, V,+
120R
V,V,V,~
Limit outputs
5t024V
R
Vp Vq PQ

NOTE: Select the resistor R so that the maximum current does not exceed 20 mA. Alternatively use a suitable relay or opto-isolator.

Digital outputs

oV
1 1
Readhead 1 ] 220 pF Customer
ABZE+ 1 1 T electronics
1 ]
> - —e— >
1 1
1 [ ]
. Cable Z, = 120R , 120R
1 1
1 1 _ ~
] "
ABZE- ' '
! ' 220 pF
1 1
1 1

Standard RS422A line receiver circuitry.

The capacitors are recommended for improved noise immunity.

! Only the analogue sine and cosine outputs are functionally safe.
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Output specifications

Analogue output signals ’

Incremental

2 channels V, and V, differential sinusoids in quadrature (90° phase shifted)

/\ / "1 0.7t01.35 Vpp with green
(v, +) - (V, -) } } : LED indication (readhead)
! \// | and 120R termination.
|

% i
(V2+)—(V2—)\ E M/\ E

Reference

(Vy 4) = (V) —— ; L

1 360° (nominal) . 4

0.8to 1.2 Vpp

The reference output is bi-directionally repeatable. ®

The differential pulse V is centred on 45°.

NOTE: The Ti0000 differential signals are centred on ~1.65 V and the DOP interface differential signals are centred on 2.5 V.

! Only the analogue sine and cosine outputs are functionally safe.

2 Only the calibrated reference mark is bi-directionally repeatable.
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Digital output signals (DOP interface only) '

Form — Square wave differential line driver to EIA RS422A (except limits P and Q)

Incremental 2

_ _ Model | P@m) | S(um)
2 channels A and B in quadrature (90° phase shifted)
DOP0004 20 5
DOP0020 4 1
Signal period (P) DOP0040 2 0.5
Resolution (S) DOP0100 0.8 0.2
DOP0200 0.4 0.1
DOP0400 0.2 0.05
- DOP1000 0.08 0.02
DOP2000 0.04 0.01
A ‘ : ! DOP4000 0.02 0.005
B—— : : : DOP10KD 0.008 0.002
i ‘ \ DOP20KD 0.004 0.001
A
Reference 2 : | :
{ {
z ; Bi-directionally repeatable pulse Z,

duration equal to the resolution

Wide reference 2

7— —— Bi-directionally repeatable pulse Z,
duration equal to the signal period

NOTE: Select ‘standard’ or ‘wide’ reference at time of ordering, to match the requirements of the controller being used. Wide
reference mark not available on DOP0004

! Only the analogue sine and cosine outputs are functionally safe.

For clarity, the inverse signals are not shown.
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Limits
Open collector output, asynchronous pulse
Active high

¢ Ti0O0O0O interface

* DOP interface (dependent on reference mark option selected; see page 24)

—| |~—Repeatability < 0.1 mm

vV, V,PQ

L@Em

Length of limit actuator

or active low
e TONIC FS readhead

* DOP interface (dependent on reference mark option selected; see page 24)

ﬁ [— Repeatability < 0.1 mm

Length of limit actuator

Alarm (DOP interface only)

Line driven ' (asynchronous pulse)

>15ms
~

[ 1

The line driven alarm is asserted when:
¢ The signal amplitude is < 20% or > 135%

* The readhead speed is too high for reliable operation

or 3-state alarm

Differentially transmitted signals are forced open circuit for > 15 ms when the alarm conditions are valid.

For clarity, the inverse signals are not shown.
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Set-up signal '

Ti0000 interface

A

3.3 (nom) — n N MmN MAEEr

Voltage at V,,

0 50% 70%
Signal level

Between 50% and 70% the signal level V, is a duty cycle.
Time spent at 3.3 V increases with incremental signal level.

At > 70% the signal level V, is nominal 3.3 V.

DOP interface

\
\
\
Voltage at X ‘
\
\

Signal level

The set-up signal voltage is proportional to the incremental signal amplitude.

' The set-up signals as shown are not present during the calibration routine.
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T3xxx linear readhead part numbers

Compatible with RTLC20-S, RTLC20/FASTRACK, RSLx20, or RELx20 scale

T3030-15A

Series
T3 =TONIC FS linear readhead

Readhead type
0 = Standard (select ‘cable termination’ A)

6 = Ultra-high vacuum (select ‘cable termination’ M)

Scale type compatibility
1 = RSLx20 / RELx20
3 = RTLC20-S / RTLC20

Reference mark

0 = Customer selectable reference mark

1 = All reference marks are output '

Cable length
02 = 0.2 metres (standard ‘readhead type’ only)
05 = 0.5 metres (standard ‘readhead type’ only)
10 = 1.0 metres

15 = 1.5 metres

20 = 2.0 metres (standard ‘readhead type’ only)
30 = 3.0 metres

50 = 5.0 metres

60 = 6.0 metres

99 = 10.0 metres

Cable termination
A = Standard mini connector to mate with Ti or DOP interfaces

M = Vacuum cable with mini connector to mate with Ti or DOP interfaces

Valid system configurations can be checked at

! Only the calibrated reference mark is bi-directionally repeatable.
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T4xxx rotary readhead part numbers

Compatible with RESM20 rings

T4001-15A

Series
T4 = TONIC FS rotary readhead

Readhead type
0 = Standard (select ‘cable termination’ A)

6 = Ultra-high vacuum (select ‘cable termination’ M)

Ring diameter
0 = RESM20 > @135 mm

1 = RESM20 @60 mm to @135 mm
2 = RESM20 < @60 mm

Reference mark

1 = All reference marks are output

Cable length
02 = 0.2 metres (standard ‘readhead type’ only)
05 = 0.5 metres (standard ‘readhead type’ only)
10 = 1.0 metres

15 = 1.5 metres

20 = 2.0 metres (standard ‘readhead type’ only)
30 = 3.0 metres

50 = 5.0 metres

60 = 6.0 metres

99 = 10.0 metres

Cable termination
A = Standard mini connector to mate with Ti or DOP interfaces

M = Vacuum cable with mini connector to mate with Ti or DOP interfaces

Valid system configurations can be checked at
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Ti interface part number
Compatible with all TONiIC FS readheads

TiO0O00A00A

DOP interface part numbers

Compatible with all TONIC FS readheads

DOP 0200 A 20 A

Series
DOP = TONiIC dual output interface

Interpolation factor / resolution !

0004 =5 pum 0200 = 0.1 um 4000 =5 nm
0020 =1 um 0400 =50 nm 10KD =2 nm
0040 = 0.5 um 1000 = 20 nm 20KD =1 nm
0100 =0.2 um 2000 =10 nm

Alarm format and conditions

A = Line driven E output; all alarms
B = Line driven E output; low signal and high signal alarms only
E = 3 state; all alarms

F = 3 state; low signal and high signal alarms only

Clock frequency

50 = 50 MHz 12=12 MHz 04 =4 MHz
40 = 40 MHz 10 =10 MHz 01=1MHz
25 =25 MHz 08 = 8 MHz
20 =20 MHz 06 = 6 MHz

Reference mark

A =P /Q limits - ‘Active high’, standard reference mark
B =P /Q limits - ‘Active low’, standard reference mark
C =P/ Qlimits - ‘Active high’, wide reference mark ®

D = P/ Q limits - ‘Active low’, wide reference mark 2

NOTE: For TONIC FS UHV systems, only the readhead is UHV compatible. The Ti and DOP interfaces must be kept outside of the
vacuum chamber.

Valid system configurations can be checked at

Contact Renishaw for other interpolation factors.

2 A wide reference mark is not available with DOP0004 (5 pm) interfaces.
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TONiC FS compatible products

RTLC20-S
tape scale

RSLM20 s
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apply innovation™

self-adhesive

— | RTLC20 tape scale
- ¢ | and FASTRACK carrier

RELM self-adhesive mounted
ZeroMet™ spar scale

elf-adhesive

mounted stainless steel

spar scale
TONIC DOP analogue
TONICFS series and digital output interface
— T3XXX —
TONIiC TiO0O00A00A
— T4xxx — N analogue interface
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