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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 “ASIS" 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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XERHRAS

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.

ERBRZA PO (EULA)

BRAKMHERBEERETF TR BF T, HIHBIEHE
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MSSEFMN, MRERES > 70%, HEFEIF.
HEITIE O LEDRBHETAT,

REEORE, REMEERA= SR RRLEEHE-FSHR.
. MEBERE AT, RRBDRE.

.« RETESHMAEHR BRROEMASE,

.« —ETEOTRHBERE.

BREARE, 1§55 (TONIC" ARG IAE T M) (BRAXIEES: L-9517-9473) a9/ man MM, XL FR T NIHAIAIM3h
RERI,

TH, RSN ERALS
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RGBS

RAREEEXE RATTR T HEECHRE, MEEENBRITAFTORECHEE
ESMSERAESHT TIMALE.

RGBUER:
1. WIRIBRMEESHAFEOEE (SETUARGSLETRL SRS ETMBA) .
2. MBEHRLE, BRI HBINLE (FSRB27THY ),

3. FHARCER, BR "BaiifamiEd]” EXM (HEK EMCAL LEDIERTAR) (FEN
B2 )

4. MRESBEABNMHITE DX B RERT, BECLLEDIE R B R &R,

o ARVEIER BREARFEZI00 mm/sEIRECLHN &S AVFRE (RE T E&RNEE
.

o TDEATAFE—DHETHITRA.
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BEESHRE
/2 mmPAA BIRTFHA T RE FHRTHE OAHAICALIEE (< 28) .
Tis{ TD#EDO

1.

DOP#0O

& BUACALITXXTE2.5 N8I/, g KISk A4RATT XK.

CAL LEDIEAT=REHAM BN, RH TEEFSRERR.

SEBAANEE

1.

T ENSERMATEREEEEEL, EEICAL LEDISRTZLENIRIFRIFIR IR,
R, Z2EFNEHEH.

#: REERERFFEATNEESETMA EFRIEZERM.
ARG AT MCALIEFF, AR ETIUTLE,
1

WMRBFHEL LRI R EN S EZALT, CAL LEDISRATAREEA, MR A R NE

SEEAL

s WECERTEWMIRECARE. RECKTREERSETA, AERRBHREN
SEFMEFRUBEENSETM, XBURTITER EFAIED,

s RESEZTMNERRUAEAEN T RECLTRLRELHNONVE (BSN
15T ).

RAERRF — FahRH

2. SEEFENIEECL, BIRCAL LEDIS AT FHAWASE, XA it RS 2T,
RRFEERA B ST TG B hED, 1. BEEENERHEATRER. B —TCALIZA (< 27)) . CALIRGE I 1.
RIS, TUHTSETARMITE, R ETIEPHLEDIERITRRE

3. NTRESETRMALG, BHEERRE (B8N BaRF — FHMEH ). CAL LEDIS:R4T | BiEE

4. MBRGREEHHENSEBAARIBENE (CAL LEDISTFAIRANA) , RS =9 e
ESREC LM, QA e

BXR (BEh5ER) HEMSETAL
o BEERBRLERE (> 100 mm/ssiBi S EE B A EE) ek,
o BERERR, FREHTRINGE (BSNETH ).
o BEFHAREBINRGS TSN, AEEERERRE.
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RE W FINRE

EWNRARRECL. ENTERGRREFERMA, BARE ] BINRE.

FEE L ERINE, M-

RIAFRGE,

RECALIZH, RIEFFBRSE. 55k EMCAL LEDIE R BIRGE TR, RREREH BIARE.
AFFCALIZRAA.

S B HE2OTTHY  REEFRAERSG (BSRE25IM )

& MEL BRIANREBERDAEFTRAERS,

Fri2e < ifl B s i (AGC)

B AT RS KAAGC.,
RO ECALIZH > 37, FIESRITIAGC. BAGCTT/ERT, #4k ERCAL LEDIE AT R =.
iE: FRAGCZRID AT AGRALR (BSNHE2501H )

==
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e
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_ 7 » A 1 ~ ]
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s il v, s . o v ‘
v %
3 B S
R MR v, sxB . v, * =
E% - Vx # Vv 7
BoAE - CAL & BR{L SR TTES V"
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7 e e =% : v, 6
- i, i Bk - CAL 14
R g
- R
R Hk
154 DRAEL
' UHVERZERE NFEK.
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>t

EO%E (H5Ti0004ZETi20KDFITD4000ETD0040)

Ti0004 - Ti20KD

R
+ 14 14
A
- 6 6
e RS422A%5F
+ 13 13
B
- 5 5
2 12 12
SET RS422A%15 z . 4
p' 11 -
BR{iL SR FES
Q 10 -
R RS422A%5 X 1 1
+ 11
RE? - E
- 3 3
SUEY)R ° - - - 10
Rk
- SNFERR FEiE R
155t DEY /A RSk

' OXWTFTHEME. F. G, H, W& AIRE (E+).
? REESUYRGHALMRNESH=F. BEIT R ERAFNE.
¢ ETDEML, SO EREO VIMDIR AR FE,
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SET{
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SEEBIRTFER
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B 3% TR (MHz2) Tio004%0 Ti0020%0 Tio040%0 Tio100%0 Ti0o200%1 Tio400%0 Ti1000%0 Ti2000%0 Ti4000%0 Ti10KD# Ti20KD#0
DOP0004 DOP0020 DOP0040 DOP100 DOP0200 DOP0400 DOP1000 DOP2000 DOP4000 DOP10KD DOP20KD
5 pym 1um 0.5 um 0.2 uym 0.1 uym 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
E 5t (Tio000) 10 (-3dB)

#: TDEROMNERSERESAHERMR, MEREX.
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e ettt et g AN et lelalaivd s AN J7
|_ L - L

—HH
=

» »

EERR: INEROMERER&MS (M#EL)  ARRNRAEREESXEEFTRFMN0O VI, T8 SABERAFRMIMNFRIFILSES, WRAFRMINFRIEEE—E,
BEMO VEH T 2 > B %2R, M SR FFLlEE,

iE:

o BRESHNEOZEARAELEIKE A0 m,

o RAEKBEHGKEBURTHARR SBHCEGKEMMHREE. FHERALHNERAL S %,

* XTDOP#DO, #DINFEIESH LR FEOMN, A5EMEA_LASMBIEHIRIC,
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Enf R — 85HES (UHV) TONICRS
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o — o 0 VEgJE . . 4

| 7 —( B e e W

! o I + SN

| ,L = ' (fE S ﬁL &

|
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o
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EERT: SNFRQ SRR E L () . ARRN AEREFSRERTRGEMN0 VL TR BRFBRAFRAMINFRIEL LS, MRAFRAIMNFREED—E, &
SR 2 > (842 RE, M SEER T,

i

o EESMEOZERAREKEAI0Om,

o RAEKBHKEBUATHIHRE BHCLERHKEMMHRE. FHEBRALGHNERALSHE.

o XTDOP#M, ZEDINHERESH L& O/, HUE AN LASMNPEHARIC,
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BiHES%iR

{XTi#ys. TDFIDOP#ELO TifFRIRIREES KRR
oV
1 1 1 5 V
o I I = 0 ' i
' ' 220 pF ; 4k7 .
ABZE+ ° ' ‘l’ HFRE ! HPEE
> — L o4 > : >
! ' ' 1k8
: 457 = 120R " [ [12or .
' ' , 100R
. . E- ; 1T l
' v J_ ' 4k7 100nF
ABZE- 1 ' .
. ' Izzo pF ' I
oV

FROERS422A L IE NS EL B,
W ERBEARRUIRS IR,

TOMEET R E. FGERHMTIEFED (Z0REET) . 520 (TONIC" MR SR FMY (BRBXHER S L-9517-9473) iy "TiEOIT
2 BFET WA, B CSHDMTI#FEA (RimiREET) . iH56 (TONIC" MR GHE FMY (BRABXHEHS: 1-9517-9473) iy "TiEAIT R

”1”=

-
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L Th IEECALIRME (NPREMES)
V, V, V+ CAL
1 FrETi. TDFIDOP#E A9 B — ol I B HCAL/AGCTIREAY IR X
120R I— R, BITAEIITIO0003E O RIS I14 T BUZ 2R 1ECAL/AGC, TR E
I BEOMR RS E, mREBECAL/AGCIEEXH,
oV
V, V, V,-
PROIHAH | TD#DO 7 Yk
5F24V
%Jrﬁiﬂm—l
R I— B RI0IEREEI0 VEM I DR BIRAR T HHE
V. V,PQ ov

& EFBMER, ERABRABIIE20 mA, HFE, FEHGENRERICBIRER.

' TD#ERA L ERAL
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i tH HL A
HFmiiES

NTi#=. TDFIDOPEDO
ok — FEES S M IRFIR T SEIA RS422A1RE (FRAIPFIQESN

e
ATIBIUBIE X T77K (90°48 %)

s EmP HORS | P (um) | S (um)
Ti000471DOP0004 20 5
DPES Ti0020, TD0040F1DOP0020 4 1
Ti0040. TD00401DOP0040 2 0.5
Ti0100. TD0200F1DOP0100 0.8 0.2
Ti0200. TD0200. TD040051DOP0200 0.4 0.1
— Ti0400. TD0400§1DOP0400 0.2 0.05
TD1000 0.16 0.04
A—— , ! Ti1000. TD1000, TD2000¥1DOP1000 0.08 0.02
! | ! Ti2000, TD2000, TD4000F1DOP2000 0.04 0.01
B— | : ! Ti4000. TD40001DOP4000 0.02 0.005
| | | Ti10KDFIDOP10KD 0.008 0.002
— - Ti20KDFIDOP20KD 0.004 0.001
L i
SEBH L i
i i
i i
z : ; FDRORZ, FERRT B R 2 PEK
| | RETEL. * &
BEETM’ ! ! o BEIVIGMIERE A S R SERM, MWHFEARHSRNER.
ES (TONIC" MR GHR T (BRBILSRS: -9517-9473) Hf
e
z———  ESHONZ, SRS B, THERITERS

DETEER. ® *  TiO004RKHF S EBALILTN,

VO OAERREE RETHERES.
2 RAEZEIRANSEZRMTRETESR,
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PR iz
SEERFFER AL, TRkl
SHREEFY
W ~—EEEE <01 mm
PQ .
FRALRE DA &
HRBFEF
W ~—E8EE <01 mm
PQ
FRACRE DA B
pef

o TD#EALXFRAL

o WFTiHEMEINE. F. GFIH, PFRALEE HE+,

U OAfERREBRE RETHRES.
2 ERARFTEHEMRNREES
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SR (7RO

|<—>|
>15ms

RES| K &M
o {ZS1B{E < 20%5% > 135%
o FEHAHEIEIT TEUFEIET

#: HRESEHERTDOPHEFZHEMTIEIE. F. GFIH,

HEEHRE
HIREZMHRN, Z0FRESEFITTE > 15 ms,

\
\
|
XA A9 E \
\
\

E51RE

REESHESHEESEERELL. ®
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BilmtiEsS

TitE#] (Ti0000). DOP ({RiEHH) FIFFBEEELAEEHTH
e
FBIEV FIV, EZEHELH (90°4BAIZ) |

20 pm

/‘\ / T 1 0.7%1.35Vpp, KELEDIERAT (F#k) F120R% i,
| 1 ! M1.65 VAl
(Vi) - (V) _/ A1 85 VARG

i '— . TiOO00AOOVFIDOPIM2.5 VA Huls
\ i
(Va4) = (V,-) I

SET
0.8%1.2 Vpp
45°
| RETER
(V4 = (Vo) I ZRHORV 45 R

| 360° (4RERME)

T RESERENSEFML RETEL,
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PR AL
EHRFTERL, FShoh
Tioo00#EOD (SEEHT)

ﬁ ~—FEHEE <01 mm

RR LR ) (4K

B ERERE (KEFFH)

ﬁ rgga{%g <01 mm

FRARERN AR E

iE:

o Ti0000EMABE—NRAE, THIRESH MEFTHN FSHAA SETHEN Ht.
* HXDOPEMNMIEER. RSN HE 7T BT HH B Y

' ERERFHLUERTHNREES
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A
3.3 (fR#RME) — I G PR S

V, b R

A, - = = -
0 50% B 70%
FSIRE

BESHINF50%E70% 28, V A=t
3.3 VI EREE (E S B ramiEgK.
LESHEF > 70%H, V,A9RFREH3.3 V.

#: AXDOPENMIER, SN E /TR HF R ARD P HY
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& AR

iR 5V £10% | {XTONICi%i3k < 100 mA

TONICi%£zLE2 FATI0000 < 100 mA

TONICHEELEE ATiEFE N TDEA < 200 mA
TONICiE#LEEFADOP#O < 275 mA

B ERESTRNR T RmEENR S,

ST Tl H5120REZR, SXEE (WA+, A-) EFEFE25 mA,
SR, 4 5120REER, EEIEFE20 mA,

5 VERHEE, A1 EIEC 60950-1 PELVAIER,

UK | $REIR500 kHzRY, A 4200 mVpp

7% (R4) | -20CZE+70C
TIE (R%) | 0CE+70C
Wk (UHVIEEGL) | +120°C

i
it

R A% | 95%MENIRE (T4EFE)  FFEIEC 60068-2-7817 4

IPBhiF %4 FRERECK | IP40
UHVELRESK | 1P20

Ti/TD#EA | IP20

DOP#H | IP30

IEE T1E (%K) | 500 m/s?, 3%

i T1E (R%) | 500 m/s?, 11 ms, 1E3%, 3%

#=zh TE (R%) | E3%100 m/s?, 55 HzZE2,000 Hz, 3%

b Bk (109
Ti/TD#MH | 100 g
DOP#M | 205 g
s | 26 g/m
UHVE4E | 14 g/m

IEE L g FRAEEHCK | WERR, 5ME4.25 £0.25 mm

LT F1E 520 mmid, FEhFE® > 20 x 100K FEIR
uLikiEze A

UHVEIRECEK | BERALERFK, FEPSZLES

RXBEYGKE BEHLEEAD [10m

BEOZEEHIEE | 25 m (ALA40 MHZZE50 MHzR g &5 0)
50 m (ECF < 40 MHzR $hi i 3 01)
50 m (ECAEED)

D BRBIMARFHIRITFF SHEXMNEMCHR A, EXRERWEN, UFSEMCIRE, BIHEIRFRTE.
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R+t (& x &) 0.4 mm x 8 mm (BARTFAH)
HheE 20 ym
¥ (20°CHY) +5 pum/m (BAE TR = EFRAR )
LHEE +2.5 pym/m (S @3 H mIRZEEE L)
HERE 20 mmZE10 m (FTRBERRAEI0 md FKE)
LZESS ZTEAFENENIRATEN, EEEHATRS
RE 12.9 g/m
gk R (20CHY) 10.1 0.2 um/m/°C
RRRE +15CE+35C
EEETE Loctite® 435™ |} A-9585-0028 5 A3 &
SEE
e i) EFEZFNIN-TRACSEEAL, EiFmAIIGERDEF,
WA BEER M.,
IR IRIEE R B WEIA (A-9653-0143) IR BENS TR BB
L <100 mm | RO ENSETAL
L> 100 mm | ZEZAIA9E)FE 550 mm (F— NS E AR R %3850 mm)
EERE EENZGIMEREMRETEN, EEREA— MRS PR (WE)
PR ALFF <
e A, A MMEBACE A& QRRAL, R MRS AR A PBRAL ((ES M 1STA RTLC20-SHl/ w7 )
fill & = BN, BRI S (B AT RATRA A A BT A, A5k R PRAT4 1B SERR7E# T 1230 RT3 mm Ak BB ol fih &
Ea HEFBTERMNE
BEERE <01 mm

TOMRKE > 2m, EFEBEAFASTRACKHRTLC20, 5505 (TONIC™ T1x3x RTLC20/FASTRACKIZ £ B 4 MR S £451) (FRBXALR S M-9589-9007) ,
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