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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.

¢ 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 IS” 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.

77 AV HERERFTEX
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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Safe stop 1 (SS1) KU Safe stop 2 (SS2)
Safe operating stop (SOS)

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

Safe speed range (SSR) < 10m/s

Safely limited position (SLP)

Safely limited increment (SLI)

Safe direction (SDI)

Safe speed monitor (SSM) < 10m/s
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JE XN Xk 71 Vv 4

U2 =AY RDRZET > ROBLUBUTIIEEZERD D 355 25 DHM 5L IREE
[CLTHENTLEEL,
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o UVIDSRETAIVLEIEHLTHS — RAY REEFIFEE 1L TLZEL,

o U—RAYRERT—IVEY)—Z2 7T BRI BRI ZE DI T ERLVBRICTR
LIZILIEOEDICLTLIREL,

FLOEfHFETICEY M BITEGEDAR—=T DI — RNy ROATFHILE > Z2—DTF
IZEBE5 Y LT Y 7Y TFIET LED BNEEBIICEBN TERLSICLET, U—FAY R
Dty b7y T LED AR THREICET (E58E>70%) §5K5)— Ay RERAELET,
DOP A VB2 —TJ71—A{EAEE. A2 —T1—AD LED AEBICETT5EICLET,

FE: ) —RAYRIEA— 71> a> bE—)b (AGC) % OFF [T LToIRBE (CAL LED AYEAT) THUY
ety b7y TEITOIREABIE T, U— Ry RERUG T A S TIESIE HERREICR
LTHSFoTLIEET L (48 R—=TUD 2),

BEIER % ALY 7 | HTO NiC s aurer
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y—FAy Dty 7y 7 LED A7—42X

@ @ @ S U— RAw REA 2 A—TT— 20 LED D4
INZ— DEEBIC DN TE 46 R—ID

ZBRBLTIEEL,

wl’ 34—

\
Yy 0°x0.4°
\

FRDAX—H a—Jb
Sy 0°+0.5°
0°:1°///////, / QZ;\ ‘\
(/’% FTF AN B—FA

BTIEE
2.1+0.15mm

DOP A/ Z2—7x—ADt Y7y 7 LED RT7—2 R

O O O QO .
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i2BRr LED

T4axx1 J—FKAv K@D LED

DOP /12— x1—ADtyk7v7 LED

RITINZ—>

b5 BEOLY N7 YT AEEEEST0% s BEOLY N7V T EEHRE L
g =oerE £ 0o o 2 - 110%~135% ¢
LB IE) FLoY ES5RE 50%~70%
E2mEH £ = R S = REEty YT EERE +
o Ejﬁgﬁf;b &9 <G S CEDFIED = 90%~110% L
FELCEL A ES50E<50% — —
b7y 7 B (2R | BEOMmELAIL # BEOLy b7 FEERE B
JE—— ALY (m) | FREEDOAAEL NV =y yer——— oy
J - - L © ~, - N
FETEAAEL ANV BEITIECT . . Ty ———
W) | RToLEIU—ZILT AIIHAYEI - e o Ll -
BFErUTL—vavLET ERmES0%
=T =7 1>3>kO—)UH ON == PR ——
@J'T/EB% FRECH {E?§§§<20 Yoo ¥ AT AT '
SEAT F— 54>~ FO—IU OFF TR, TS ARELTNET oY
NN AVTIAVZIVEBD = e F—IN—RE—R, VAT LI
CAL | +pyTL—oa BRRR | #rugLosae A IS—HRELTVET 2
—/3’ — S 3 —
3 F=3e 3= VIT7LYAR—=TD 58 3 1§%§§§73‘§§3—:§$3—0 VAT L 0
2118 /) :‘:_vujl/_:/a\/qj o / LCI?-b\%ELTL\ij
" '?E?./J? ON E%'le}‘i& S NS - ,~ —_ NN |)77L/\/X7_7ﬁtﬂ -
I)ﬂ/'\ (<2$) Hﬂﬁﬁa&i@@m U7/ [//17 7 Eﬁ/ﬁ)\]— (100mm/s %ﬁ@i&%@@a) 7‘:3~L/
i
o TI—LORAERIES A RT— I TA YV RIANEFEBC A VEZ—TI—ADBRICKIBREVET  £fec A—/\—AE— R Z—LHALGWKSICEBR TEL T,
AVZ—T T —ADIEEDEFFMMICDONTIZ. TONIC™" FS 7—42¥—b (L=3—/3—Y No. L-9517-9878) Z BB L TIEELY,
o IS—JREENEKTT DRID. —BRRIRRED I,
o TI—LHARETEHEEHOMUBRENRETSAREEI I DYE T, RAMBEBRELTHSEEERE L TLIEEL,
U AU AVRIEBDBERESTO%IC L THLE N TFL VAR —ZBBE D SEADD YR T EYET,
2 pem e E S I Y M7y T LED AMEAT L TWEFNIEEYE A, 14 R—ID EBRBLTEEL,
b MEEReMEELTICE LY YT LED BNE B ERIEFRETLTWEIFNIEEYEB A, 14 X—ID wHBRLTIEEL,
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~ — N ~ ~
IRATLDFY)TL—3y

Fo)TL—avld U—RAY ROty Py TERT 552 CRARGIELTT,

Fo T =3V T BTETAVIIAVRIMERE) T7L Y AR —IEEDREEREN
=AY FOFREBREATIREINET,

AT LF YT L—avomEiciTice

1. AT—IVE)—=RN\Y RDFTF ATV RO FRLET (V77 AR—IRHEILE
NDH5E VT7L VAR —VESDAAEL NIVHRRICE SR REMD B ET),

2. BfFI B LB BREEREICRLET (48 X—TJD BH),
3. FrUTL—avERRY AR A — A >ay hO—)b% OFF

(V=R R®D CAL LED ASHIT) ICLTHEET

(48 R—=TYD BH),

4. FESRENHOEB IO TRERRICESDEIITLET (U—FAY FD LED HHE=4T
TBEILEY),

F: FrUTL—3avE 100mm/s K fcld)— FAY FRERERBDESSHME
WESTITVET,

ATV A2IVESDFYITL—3Y

1. 2mm ASALYFHET AVE—TT—AHRERD CAL K2 & <2 L THRLET,

BE: CAL REVIE 25N LIFONTHRLTILEEV HENTBED L AA Y FEIEBIE
TBIEDHBVET,

DOP f/Z—7x—2R

TiA2—7x—R

apply innovation™

. CALLED MMERTRMT DL A VI IAVZIMEBDF v TL—Y3vE—F

lcizEofel&ZmLET,

VI77L VAR =% BEBWESISERELE NS, CAL LED Bl iR LR 2 E T
V=AY FZUVTEY TN LE T BRRRIE A7 A V2 VESD
FrUTL—2aVBE T LFHLLRED— FAY FOAE VTN ENcZEERLTE T,

V7720 AR =7 DURRBOERN T TY.

VI 7LV AR =05 LDV AT LDFZEIE 48 X—ID
E2BLTIEL,

YRT LTV AR =Y DAEREICESHEWNMEE (CAL LED AEEUAELEVSE).
AVIIAVRIVESDF v )T L—2aVBRBLTOE T KBDRERLNA —/N—AE—F
THWTEERRL O S Fr T L—2ava k7 L MRS EEETLET (18 R—Y
D BH), TDE. ) — FAY FOERIPIRELE Y AT LOVY ) — VIR
fenTWa LR L BEF v TL—YaveRTLET,
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77U YA — I DA H B EDIETT

1. CAL LED DREHAHEA CEITLERICGAE T U T7L VAR =7 L TU— Ay R ZRTR J— RAY REBEMBAHETIEED. VR T LEBIRU T T84 ks T L—ay
IEBBEELT. INTIT7 LY AR =) OUAEEEN T T TAELIS—HRET DR HHEREICRT XELBIET.
2. FrUTL—vavhiEEKT LOBEEL CEHREICHEYET, = — s
HET R EDE TS E:
3. REWEEEENICTBILE. I—F—AITHEBT AN EITOREDNHVET,
R—ID EBRBLTEEL, 1. YATLOER%E OFF [TLET.
4. UTIFLYRT— FEAEEEBBIEETE CAL LED S SR L-FEDEa 4. 2. CAL REVERLEHS VAT LOERE ON ICLET, U—FAvFD CAL LED AL
UT7L YA = MR ENTOE R A B — KAy REERT 5L LTREL, SHLE T COSAD HRRREIC RS e T EARLE T,
E: AYR—TI—AD LED I3, V77U Y AR —I AR ENTEE (>100mm/s D) 3. CALAZVZERLET.
C—BHHEY JT7L - EZRY T T AMEDIREIR T o X N _
IC—BEEIILE T VT7L VAR — VDB EZRT T CAMEDORERIRLEEA " RIS A RS R LA
FrUTL—2avLET (47 R—ID L),
yIL—33
FrUTL—2avOFHET i WEHREICRUIRIE, V2T OB+ T~ 3 BT REN BT,
1. FHUTL—YaVId CAL REVEWTTETLDTERT TEET,
CAL LED DU EAE T
gy 2 ~ —
2 REWEAENICTBIE 1— Y — AT R M TS LEABYET, F—k514>a>rO—Ib (AGC) DBEZNESHIEZ

N=JD ESRBLTIEEL,
AGC [, A2 —71—XT ON/OFF Z{IWEZSNET,

Fv¥)JL—<3/tho) CAL LED DEITINE— {VB—TT—2D CAL REVEESL (>3 B) T & T ONIOFF BEIUEDYET,
AGC B ON DEE N —RAY KD CALLED B/ JLE T,

CAL LED | RELIRE
(EE =L, &ﬁ%ﬁ&“it:;}?b\elﬁr%#v')7‘I/—~‘/3‘/ F: AGC EBEMCT BNV AT LEZF V) T L—3 0 20BHHIET
T2 CLIEEL, (47 R=ID B8,
IR AT ARV DIA
JHIT (BEh5ET) AVGIVAVBIVELOC) T7L VAR —Y
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E: TRV DYAUESEIT A UEE DI EERE T,

apply innovation”

J—FAyRFHAH Ti0000 1/ 2—7x—ADHH
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oV ER =| o 5V Y 5
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JESA S F—FaLv% 2 = N .
Yy Y77LYRR—Y Viea=C) v,
Ty b7y 7 V, beisiil] - 11
Fr)IL—2av CAL FLs yswh L5 7
— R —IVR s h ) 8
91‘%'3:/—“/ K 91‘%'317')_7 vy 7y T « 6
FrUIL—2ary CAL 14
. . REB—IV R RIERT
¥—IVE = :
AEB—IVR
TR —IL RIEBYE A
3 Taxxt ) —ZDY—RAY RITIEGRIESOBEREAD P 8LU Q UIY MRS v FE VT —HDEHINTVET, Ti0000
TDEIY —(FBE. EREAE TENET. AV B—=TI—AD
307\’7'35: D#%7 15
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AEUBRAERDYIY PRV FITDOVWTURRFIDL Z¥3—F T AETHBVEDELLEL,
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DOP 4 2—7x—ADH A

5V ER 26
. Y24 18
TR - =
oV ER
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+ 24
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s - 6
RS422A 721
+ 7
B
~ - 16
AVIIVAVZIVES ]
+
Cos V,
. - 19
7oy
+ 2
Sin \'A
- 1
. + 15
RS422A 72 Z o
VI77LVAR—Y
. + 12
7+ay A
- 20
ey + 25
75—L RS422A 7)1 E p
; P 4
YIvh F—7>aALU3Z
Q 13
=Ry DLy 7Y T - X 10
. . - AEB—IVF FREET
=LK — -
- A& —IV R =73

DOP A > Z—J1—AD
OxU2:ZZ DY 26

E>AXI % (FR)

i Taxxt ) —=RDY—RAY RIZIFCAIEBORBREAD P LU Q
VY bRy FEH—DBEEINTOE T, SOV —I3BE EFEE CREVNET,

ZOPBLT QUIYPRAYFLI T —I3HEMBRAE (RESM) ITIFBLEE A,
AETR BETEBELLC VIV IRy FESOFHZRLTVET,
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apply innovation™

R (m/s)

oy KN RIRE
(MHz) DOP0004 DOP0020 DOP0040 DOP0100 DOP0200 DOP0400 DOP1000 DOP2000 DOP4000 DOP10KD DOP20KD
5um 1pym 0.5um 0.2um 0.1um 50nm 20nm 10nm 5nm 2nm 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
= 5
(Tiloz-oll:)wtﬂlggP) =2

AEANEROREIL > TERICE O TREVE T, revimin [TIE U TOHEHOSHBELTIZEL,

V x 1000 x 60

AEAERE (rev/min) = S
T

SESDEMK:V = BiFEORSEE (m/s).D = RESM20 1) > DME (mm)
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WEBY — IV RENEBY — IV R ERER T HE 0V &7 —AD Y a— L BR/ A XDOBEHNRET BI5EDHVET,

E:

U—RAY REAYE—T7 1~ RBIDBAYS — 7 IVEI 10m TF,

HERT—TIVDRARIE T—TIVEAT =Ny EDTr—T7 VR /Oy REIKFELE T FHBIC OV UI L =3 —F 7 XETERLahELEEL,

DOP « >#Z—71—RX% DIN L—)VICEW I BB EIE AV EZ—T 11— ADNET7—R 27 & ERLTLEEL,
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7 —A&E—]IVF - UHV 5D TONIC AT L

apply innovation'’
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: N
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WEBY — IV RENEBY — IV R ERERT T HE. 0V &7 —AD Y a— L BT/ A ADBEHNRET BI5EDHVET,

i
o =RV REAMVEZ—TI—RBDEKRT—TIVEIE 10m TT,
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7O hh
V,V, V4
120R
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] ] OV
Y—pFAyr ' 'L—_|_
' ' 220pF
ABZE+ ' T T
> — o >
" y—7z=120r . |[|120R
1 1 o o N
ABZE- ' J_
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1Z#E RS422A T4 > L —/\EER,

/A RTMB DTNV T 1,

1

TFAT DY A UNESEAT A EB DI EERLTT,

IJE—F CAL #E

ICTBIDDIRLRE VA FHBHIET HH Fr)TL—3V/AGC

CAL
1 I— Ti $KU DOP 442 —Tx—XIlF. CAL LU AGC #REE BN
I DY E—MEFEIX. 77787 Ti000 1 Z2—TT—ADE 14 THRIRETT,
ov
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Ti 12— 1— A0 KNt
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AVTIVARIV

EBYAVIR2 Fr oIV, EV,HDE 1.65V (90°DAIEE)

20um
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U 7FOS DA UERL T A EEDH MEERETT,
2 EROby v IESIE YT L—YarvdiEEhThESA.

RENISHAW/

apply innovation™

b7y T2

A
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ES58E
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ESRED 70%EBAZHAV, TR 3.3V TT,
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DOP A/ /2 —71—ADH L%

7FO5ES FURIES!
L) AVEIY FZIK — RS422A (CEML AR EENZ AV KA\
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2 Fv )b AL B (90°DfIHEE)
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5B
/\ T HREE
‘ | | LED $&=UT (V—FAYER) &
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i 0° | | -
| | |
(Vz +) - (V2 -) \v ; v A
| | | l ' |
i SENN R
| | | | | |
| ) | — ‘
Y77LYR | T | I |
7 | | ! ! ! !
I [ ! 1 yd Dy 2 | | | ‘
C | 08~12vpp VITVYR ; ;
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| \ 4§ \ Z ‘ ‘ WAEICE)RUIBEEERL
y y I L ; | ZIVA B3 HRIEERL
(Vo +) = (Vo) sty LT TARYTPLYRR—Y? | i
z——— —— WHEMEIHRRUEEZERERL
V77l Y AR =7 EREEICEBRENBYET, ZINVARERESABLAC
ZE/NIVAV,HI 45° o . _ N
EATEYTFLVAR—IDTAR) T LY AR =N ERT A FO—SDZ—XIcE
HEGEELTZEL,
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apply innovation™

75—L

SAVEFSA N GERHE/ NILR)

>15ms

[ 1

SAVRIANT = LBENENDRAZTT:

E

o ESIRIE <20%FTld >135%DiFE

o U—RAYFOREHNERY ETRIFDEBEERRECETRVEE
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75— LIRREICIE S EENHFMES DN 15ms DL E5&HIBICRRIEEEYE T,

DOP Dty 7y 7!

ESEE
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B 5V+10%

w7

)—RA\w RDd+: <100mA

T4xx1 & Ti0000: <100mA

T4xx1 & DOP: <275mA

BIHEEIX. VAT ADKKIBDIZEDETT,

TIRIVHEAIE 120R TRIBETBE F IV 14 (A+& A-) I2DE 25mA EIILE T,
7F 07 HFIE 120R TR I 5L 20mA EIMLE T,

IEC 60950-1 D PELV EfF|c#EHLL fz DC5V HSERAEMMELTIIEELY,

A 200mVpp @ S AJE K EK 500kHz

E RER (VAT L)
BERF (AT L)
N—=J7 7k (UHV JE2A 71— R)

-20°C~+70°C
0°C~+70°C
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nE AT L

HERERE 95% (FEFTEE =T &) IEC 60068-2-78
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UHV SIS A 71— RAw R
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hnEE BIERF (U—RAYE)
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&HE BER (VAT L)

500m/s2 11ms. ¥ sine. 3 &

=8 BER: (VAT L)

A2/ 100m/s2@55Hz~2000Hz. 3 &

= J—RAwY R
TiAV2—T71—X

DOP />R —T71—X

ZEs—T)I

BEEZTRT—7IU

109
1009
205¢g
26g/m
14g/m

U—FAyF7—71b EE)—FAYR

UHV /G2 A 71— KA K

A7) — )V R HMZE 4.25+0.25 mm
JEHREAD: #FH1ZE 20mm T>20x10° Y1271
UL EmayR—z >~ A

A Y FEVEBY —)U R T v R Eis R TR

BXT—7I1VE =Ry R~V Z2—T1—2X
AVBZA—T1—ZA~d>tO—>

10m
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50m (- > 2—7T—ADT7 V7 EFREH <40MHz DIHE)

50m (77 O7 1> R2—T71—ADHE)

FE: L ZY3—-DIVI—H VAT LG H% EMC (BHIRIEES ) REICES T 2L ORETENTOEIHLEMC ICTEHT B3 ELWVEN T ZETOREDNSVE T, ¥ —ILFICEE T 5FRE

DWW CEELTKIEE W BB EZR T — 7LD T2 H, IEC 61800-5-2: fiiEE E 5 2 F@IRIED EM B A#Tc 3 & H#ESRL TR EL,
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RENISHAW&

apply innovation™
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