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Copyright © 2019, Microchip Technology Inc. and its subsidiaries (“Microchip”)

All rights reserved.

This software is developed by Microchip Technology Inc. and its subsidiaries (“Microchip”).

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

¢ Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

¢ Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

e Microchip’s name may not be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY MICROCHIP “AS I1S” AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL MICROCHIP BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING BUT NOT LIMITED TO
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA OR
PROFITS; OR BUSINESS INTERRUPTION) HOWSOEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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NOTICE TO UNITED STATES GOVERNMENT CONTRACT AND PRIME CONTRACT CUSTOMERS

This software is commercial computer software that has been developed by Renishaw exclusively
at private expense. Notwithstanding any other lease or licence agreement that may pertain to,

or accompany the delivery of, this computer software, the rights of the United States Government
and/or its prime contractors regarding its use, reproduction and disclosure are as set forth in

the terms of the contract or subcontract between Renishaw and the United States Government,
civilian federal agency or prime contractor respectively. Please consult the applicable contract or
subcontract and the software licence incorporated therein, if applicable, to determine your exact
rights regarding use, reproduction and/or disclosure.
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mERE (m/s)

5 ARES 42 TS (MHZ) Ti0004 #n Ti0020 #n Ti0o040 #n Ti0o100 #n Ti0200 #n Ti0400 #n Ti1000 #n Ti2000 #n Ti4000 0 Ti10KD #n Ti20KD #n
DOP0004 DOP0020 DOP0040 DOP100 DOP0200 DOP0400 DOP1000 DOP2000 DOP4000 DOP10KD DOP20KD

5 pum 1um 0.5 um 0.2 pm 0.1 ym 50 nm 20 nm 10 nm 5 nm 2 nm 1nm

50 10 10 10 6.48 3.24 1.62 0.648 0.324 0.162 0.0654 0.032

40 10 10 10 5.40 2.70 1.35 0.540 0.270 0.135 0.054 0.027

25 10 10 8.10 3.24 1.62 0.810 0.324 0.162 0.081 0.032 0.016

20 10 10 6.75 2.70 1.35 0.675 0.270 0.135 0.068 0.027 0.013

12 10 9 4.50 1.80 0.900 0.450 0.180 0.090 0.045 0.018 0.009

10 10 8.10 4.05 1.62 0.810 0.405 0.162 0.081 0.041 0.016 0.0081

08 10 6.48 3.24 1.29 0.648 0.324 0.130 0.065 0.032 0.013 0.0065

06 10 4.50 2.25 0.90 0.450 0.225 0.090 0.045 0.023 0.009 0.0045

04 10 3.37 1.68 0.67 0.338 0.169 0.068 0.034 0.017 0.0068 0.0034

01 4.2 0.84 0.42 0.16 0.084 0.042 0.017 0.008 0.004 0.0017 0.0008

F8LtEH (Tio000) 10 (-3dB)

BfizE * TD NERESEEIURN DL ERVBRITE

34 TONIC™ RTLC20/FASTRACK £ iR IE R R



apply innovation™

P
B R R - 22 TONIC R
EEETHE
- A
B R -
L___XT____( ) EEm o
YN T T T T e AR NAS [Aw sl i EAYWAS T
D — 1: - o ry— 1: P > s
e ettt et g AN et lelalaivd s AN J7
|_ L . T __

—HH
=

EE JNEEREEEHSE (RISE) - REEEEEEERNETFREN OV - B/IVWHREANIMEERERK - MRAINEERE—IE - BISER 0V EiEthr BEE -
b AT REEEAE B S AT R o

GEE
- HERNEZRERRR LA 10m -

© ERSRE REURNEREE ISR RASARS © FIUE 1 Renishaw KRIHELIME SE -
*  {%F DOP YRS » EHENTIREA DIN B8 » AILAEFIN A LRI ILH -

www.renishaw.com 35


http://www.renishaw.com

o e | mEEEms
| EFETRE
L | NE
5V
— - —— —— S 1_ HEEAR T
[ SN — — ey e e .
—r— T o - NI
— ] = - L L~ >_I$ > B AT
_ N W— _T__'_'——.: oV EiF —’—: Y T\ -
/ % \ | ov
- A BE# N
/J7 S | ot ) /J7 EET

BE [ MEERERSHSEET (RGEE) - NEEEEERERNSTFEEN OV - B/IVDRERNINEEMEE B - MRAINERRE—IE » EHSFEIN 0V it R5EEE »

I Rl HEEE A R A AN R o

BfiEE -
e ERENHZEEHRRELRA10mM-

*  ERIFRE FREUVAMNEIRIAE  ERERRE REIGRE - 555 E 1 Renishaw (CREHHELIBARE ZEH -

* {#F DOP 7\ HERF » BN EZ AL DIN B - B VAFERTE_ EAVIMNBEI Y -

36 TONIC™ RTLC20/FASTRACK £ iR IE R R



RENISHAW <

apply innovation™

BBV SumEn

4k7 100nF

ABZE-

<+

{2PR Ti 8/ « TD & DOP /i Bt T
oV
I I | ' 5V
- I I AE '
I : woer ' 4k7
ABZE+ ' . T p EEETRE I I
> : : —t > l =
l l 1k8
: %48 Z, = 120R : 120R .
I . E-— —

1R RS422A {RERIRIN R B ©
EEANEANMAENNER

A TMIE,ECFCGEHM T BNE (EHTEWE) - #26) TONC™ XBRAFIMSERR (Renishaw THFHE L-9517-9337) thiy "Ti NETHETER, -
> M TWE,ASBCHDMTIBUNE (BREHEE) - H26 TONC™ XBRRMAUEENE (Renishaw STEHRSE L-0517-0337) ity " Ti NETHITER,

www.renishaw.com 37


http://www.renishaw.com

FELEE iEim CAL #21E ({EFELERRA)

V,V, V,+ CAL
1 FrE Ti ~ TD & DOP N EISEC iR ERRERALLRIA CAL/AGC IfRE ©
120R I— {BFIEBEALL TI0000 N EMINT 14 EikiE(E CALAGC o
I EREAEANENER » LRRARIKZE CAUAGC -
ov
Vo V1 V2_
BRAZESE ' TD 7 EfETE
5F 24V
RIfz10 —l
R I— ASRIML 10 E#EE OV » BIRIEDIRBERAFTE o
Vp Vq PQ oV

BfiEE : EEELE R v ERATRATEE 20 mA o 5 2 HFH & BAVE T R LhRRESS -

' TD NERERLAL ©

38 TONIC™ RTLC20/FASTRACK £ iR IE R R



apply innovation™

Erfaapazt id
EagivE TR

{EBR Ti E{  TD & DOP 4 E
B~ FTRE B ISEREI3E EIA RS422A (BRML P 71 Q BR4H)

e’
FIiAE A Bd B IE3Z (90° 48%%)

HsEEg P N EEEE | P (um) | S (um)
RS S Ti0004 1 DOP0004 20 5
Ti0020 - TD0040 1 DOP0020 4 1
Ti0040 « TD0040 §1 DOP0040 2 05
Ti0100  TD0200 1 DOP0100 0.8 0.2
Ti0200 + TD0200 - TD0400 1 DOP0200 0.4 0.1
[ Ti0400 - TD0400 1 DOP0400 0.2 0.05
TD1000 0.16 0.04
A . : . Ti1000 « TD1000  TD2000 1 DOP1000 0.08 0.02
! | | Ti2000 + TD2000 + TD4000 1 DOP2000 0.04 0.01
B— ! f ! Ti4000 - TD4000 51 DOP4000 0.02 0.005
! | ! Ti10KD 1 DOP10KD 0.008 0.002
, | Ti20KD F1 DOP20KD 0.004 0.001
L i
gz’ o |
i i
i i
z - , RIS ARE Z » $5HERSRIRBRATE - o
i i gmi*ﬁ 02 Bﬁﬁ; -
HEEEY' i i - ATHREE R B TH L 2EEE MHARARHIBOER -
: : A2 TONIC™ B RRAH AL ERF (Renishaw 4R L-9517-9337 )
RS TTi TEZHETER, o
L — —— RISIRE Z - $FiEERRENE - o Ti0004 FLIEE R EEELEIE o

iDL

' OBRERER - TRERRAESE o
? AARENSEFRHATENERE o

www.renishaw.com 39


http://www.renishaw.com

PR 2R’

FRUEME L - IFRISARE RIREEES JFRFKE)
E e
ﬁ ~— FE#M <0.1 mm E-
T .
>15ms
RRIVEENRNORE BIBER -

o ETERIRNE < 20% By > 135%

BrEspviiaiv o GEIEEES  LERNEERISEEE
%‘ ~—E®&%E <01 mm BfiEE : SABERSR E+ 2@ A5 DOP Buati R TI#IEEF-GMH-
PQ i

L] SE 3 g

BRIGHRES » ZENERENRAHEFRE > 15ms -

BB R EE
B
Mg - |
o TD AEFER - e ‘
o WRTIAEZEEE -F-GRH P RAIGHA Er o }
X (BEE |
|
|
0 | -
0 gl 100%

AR B AR B B AR SRR L

' REBER ) THETRRAEHERE o
® HEFTURROBERSE R EITRERAER

40 TONIC™ RTLC20/FASTRACK £ iR IE R R



RENISHAW &

apply innovation™

e TR
Ti #ELt (Ti0000) - DOP ({E#ELLEAL ) R FE AR
HEX

BB V, BV, ZE)IFHKRIES (90° 1818)

20 pm

/‘\ / T ] 07Z1.35Vpp- # LED #5n (FE3E) & 120R dff o
1 1 I EOR 1 V o
(Vb = (V) \// e

i '— PBff5% : TIOOOOAOOV Ed DOP E>p 2.5V
\ i
(V) = (V,-) '

0.8 Z1.2Vpp

ARgnEEt’
ZEARE V, DK 45°

(V0+) - (Vo_)
; 360° ({ZFE{H) |

' ABRENSERMAGTEREEN o

www.renishaw.com 41


http://www.renishaw.com

PRI
FRUEE L - IERIPARE

Ti0000 AME (BHWELL)

ﬂ ~—E%M <0.1 mm
Bﬁﬁ’éﬁl%%%l?’ﬂéfﬁ

EREREE (FWE)

ﬂ rg?@l‘i <0.1 mm
Bﬁ'ﬁ’éﬂ%%ﬁ@éfﬁ

CEX

 TiO000 FME=EARE » AAMSERA T BRURAL

° HFADOP NN -

o

1

AERRAEER T RAMEALL Wl

s2FE 10 B T8,

MEFTRAIRRERN SR » RAEREFETTRFILRAAR ©

EA—|

ax A&

A
3.3 (1Z7H{E) — T A A

v, 7%

4

0
0 ¥ 50% ) 70%
SHBRALZE

50% B2 70% FRERfIAEZ M » V, B IIFEH -
3.3V FEEMEFFEE 1 8 CAN R AL EM -

£ > 70% FHSRAIAERT - V, BIFFE 3.3V o

BizE - BRI DOP H » A2FE 40 B "Bulat | &P

42 TONIC™ RTLC20/FASTRACK £ iR IE R R



— R R

RENISHAW/

apply innovation™

5V +£10%

R

{£ TONIC Z&EE < 100 mA

B fig TiO000 A TONIC &8 < 100 mA

BCfis Ti s EE; TD /M E#RY TONIC F858 < 200 mA

B fis DOP 4 HEHAY TONIC £EBF < 275 mA
HRTAVFEE B I F RIERIRIERI R

EH Uiz 120R » BESEERE (40 A+~ A-) #§%2R/MNEER 25 mA -
INFEFALLEH - Uh$E 120R AF - #BILIRER 20 mA o

KRB 5V dc BFEES » & IEC 60950-1 iE#RY PELV EK o
KRR EE 500 kHz BF » ;KA 200 mVpp

= (R#E)
BIE (R#R)
KikE (UHV B8R )

-20°C £ +70 °C
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RTLC20 st 2 RA1%

I (BE x EE) 0.2 mm x 8 mm

N 20 um

¥EE (20°C ) - SRIRBEMHE +5 um/m (RZERE M E BIRFIEAE )
RRIEE +2.5 pm/m (ATFI B B ER IS IESEAK )
HERE ' 20mm Z 10 m (> 10 m A{KERIEMH )
#El FE AR b B[] A R IR O BY s SR 4R
g8 12.2 g/m

EARIRE (20 °C BF) 10.1 £0.2 um/m/°C

RIORE +10°C Z 35 °C

EEEE Loctite® 435™ B ttms F (A-9589-0077)

FASTRACK 7 &) R iR AR4%

I (BE x BE) 0.4mmx 18 mm (S&2)
BEENRIRE 100 mm

HERE 100 mm Z 25 m

#E O L EL AN R IR AV T F BT 4R
BHE 24 g/m

AR E (20 °C BF) 10.1 £0.2 um/m/°C

RIRE +10°C Z 35 °C

] BEER
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