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1. T3KEL3D CAD IGES ({4
2. i R B AR I TR (ACD
3. B R #Amm - 4% 52 H i) 241
4. b Ee-2
5. WZ: -0 /N = £0.5
1 Nk = 20.2
2 /NEUhE = £0.1
2 HOLES DIAM 3.20+0.05 ZERO POS'N

THRO' ON DIAM. B |

(ROTOR & STATOR) \ A/E_*{A /
| / AIR GAP 1.10 £0.35 —P| |€4—
STATOR
N HOLES DIAM 2.80+0.05 \ / \ ROTOR
THRO’ EQUISPACED ON : ! —1

DIAM. B

(ROTOR & STATOR)

[ce]
v gz ¢
- 4 E
°©
22 MAX. - -—- -+t-1H-4+-- &5 ©
m |_
| o @)
? ) x
l o
CONNECTOR L _E
6
1M1 —p
0.30x45° TYP.
P D (STATOR) _ R0.2 MAX. —» e—— 250
D B g IN 2 PLACES
< > —p 4— 5.60
P D (STATOR)+10.0 _ 4 MAX —p| €=
« A » ' SECTION ON
< . CENTRE LINE
~ i 480—P| |[€— -
VIEW ON EXTERIOR FACE OF STATOR 9.80 —p «—
< > (16.5)
INC-3-75 INC-3-90  INC-3-100 INC-3-125  INC-3-150 INC-3-175 INC-3-200 INC-3-225 INC-3-250 INC-3-300
JUEA - 58T/ 5T AR 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225,00 250,00 30000  [mm
RFB - iE H e 30.50 4550 55.50 80.50 10550 130.50 155.50 180.50 205.50 25550 [mm
e - H#F it 25.00 40.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 25000 [mm
JUSD - i TR 25.80 40.80 50.80 75.80 100.80 125.80 150.80 175.80 200.80 25080 [mm
RSFE-T.D.C.ARE M 30 30 30 30 30 30 30 30 20 20 degrees
N AR ALAE 4 4 4 4 6 6 6 6 8 8
N LN TP 0.25 mn
ST R T [E ¢ M2, 54 5 KB B2 ] FIM 3
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5.2 Al F e T TR L B e ¥ 1

FEIEDT INC-4
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1. TTFREL3D CAD IGESICHF
2. A ) YRR 1 BT RN
3. 2 1.9 3F A itk A
4. P RSF BT mm - A4 SE bR e A1 22161
5. B
6. NFE -0 /N = +0.5
1 /N = 0.2
2 /N = +0.1
AIR GAP 1.10 £0.35 —»| |[¢—— ROTOR
0.3x45° TYP.
|
STATOR \ n
; [~ A
CONNECTOR r'y
-
7y
} | 2
2 MAX. -} o 1--H--—-1- 5§ o B
n | o
? o
| \ 4
v
1
11
R0O.2 MAX. SET SCREW
IN 2 ST. STEEL
PLACES M3 x 10 LG.
< D (STATOR) > EQUISPACED
A 1.50 | N OFF
A +3.00 8.30
N " < 5.70
4 MAX. —P| |~
—» |«— 50
9.80 —» &= ECTION ON
VIEW ON EXTERIOR FACE OF STATOR CSE,\?TR%E
< > (21.6) LENInE LINE
INC-4-75 INC-4-90  INC-4-100 INC-4-125 INC-4-150 INC-4-175 INC-4-200 INC-4-225 INC-4-250 INC-4-300
RoFA -2 7 /875 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225,00 250,00 30000  |mm
RtC - BT 35,00 50.00 60.00 85.00 11000 135.00 160.00 185.00 210.00 26000 |mm
RAD- & 7R 35.80 50.80 60.80 85.80 11080 135.80 16080 185.80 210.80 26080  |mm
N & e 8 e 50 3 3 3 3 3 4 4 6 6 8
N E 025 mm

SE T AT IR ENT

TR ERAT IR T (CR0D, FBCRR QL) SRS & e 2 7
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1. T 3REL3D CAD IGES3C
2. Z: JL9.3FE I A K] iR &
3. il 1) T AR I R T R R
4. BT R ~F A mm - RS2 bR L] 22 )
5. B
6. N -0 /ML = £0.5
1 N = +0.2
2 /INEUL = +0.1
AIR GAP 1.10 20.35 ——| (¢——
ROTOR
. STATOR C/FR 0.3 x45° TYP.
/
I \F‘ ‘P
|
CONNECTOR N
- ‘f
v . a3
o)
22 MAX. _{ - A 51 «
x
? - 3
— J!
6 [~
- < v
11 T | R0.2 MAX.
' IN 2
PLACES
D (STATOR) SECTION ON
< > 1.50 - CENTRE LINE
i A | -
< > 8.30 <
J A +3.00 R
< > —» [«—— 560
4 MAX. —p| [¢—
9.80 —p»| |€¢—
VIEW ON EXTERIOR FACE OF STATOR
< »| (16.5)
INC-6-75 INC-6-90 INC-6-100  INC-6-125 INC-6-150  INC-6-175 INC-6-200 INC-6-225 INC-6-250 INC-6-300
JUTA - EFIEFhME 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 30000 [mm
JGIC- ek 30.00 45.00 55.00 80.00 105.00 130.00 155.00 180.00 205.00 25500 [mm
RD - B FHEB 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 21080 26080  |mm
RARRRE 025 m
SEF RIS F R e 1 FHEEREET, ARER L) RENEEEEE T
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A3REL3D CAD IGES 4
il ) R 1 L R
FTAE RF B mm - R Sz Ee A5l 21
AR
ANZE: -0 /ML = £0.5
1 /NUfr = 0.2
2 /N = £0.1

S"P.‘-”!".“E

2 HOLES DIAM 3.20+0.05

THRO’ ON DIAM. B ZERO POS'N

(ROTOR & STATOR) AIR GAP 1.10 +0.35 ——p| [ ¢—
ROTOR
STATOR CIFR 0.3 x45° TYP.
N HOLES DIAM 2.70+0.05
THRO’ = 7y
& C/BORE 5.30 x 4.8 DEEP N
ON STATOR (2.5 DEEP __H1 ;E .
ON ROTOR) EQUISPACED
ON DIAM. B
] [ -
A
X’ Z}\\\
v —~ x
o
22 MAX. e B I R B e e TS B -— -AH--H-1--- o]l <«
x
f \ N 3
v
\\’\ | y T >
iy INNERIDEVICE ___~
N \\\\ | //\O/\
N o- NEI=N
Sgurebevice ] s|= '
o RO.2 MAX. STATOR SECTION
6 TYP. € X E>' IN 2 SHOWN OUT OF
PLACES POS'N FOR CLARITY
11— 2 | D (STATOR) > — [ 560
. A | aMAX. — > &
SECTION ON ‘XX’
VIEW ON EXTERIOR FACE OF STATOR 9.80 —» &
< »| (16.5)

5.4 XUTREH
FEEIET INC-10

ML A IncOdersS& BT 4 : AL IncOders B 3 7E—#2 - % —MEANE, -4
EWN. EPTLEIL25mEL R 4G, Rt (ACL) SBERLE (AFL1-5)%iH.
e MEMERESE RS T M ANA gD 8% .

INC-10-75 INC-10-90  INC-10-100 [INC-10-125 INC-10-150 INC-10-175 INC-10-200 [INC-10-225 INC-10-250 INC-10-300
ROFA - /87 hMe nla nfa nfa 125.00 150.00 175.00 200.00 22500 250.00 30000 (mm
RAFB - WEEZ nla nla nla 80.50 10550 13050 15550 18050 205.50 2550  |mm
R~FC - 7R nfa nfa nfa 35.80 60.80 85.80 110.80 135.80 16080 21080 |mm
R~ID - &7t nla nfa nfa 35.80 60.80 85.80 110.80 135.80 16080 21080 |mm
R~TE - T.D.C.Im# £ nla nla nla 30 30 K] Kl K] 2 2 degrees
N ] B L 3 nfa nfa nfa 4 6 6 6 6 8 8
SoNEAE TR nfa nla nfa 0.25 mn
ST AT EM nla nfa nfa M2, 58051 K B R T R B




5.4 L& EIH
@ zettlex) R INC-10

Precision in the Extreme

BOTAH H IncOders AT LUK 2 f 0y Qa8 . R 105 B R 1 LRI 2o 222
0872 R AR BAR B 1] [E) BEEAN ) o B A ZEVE I A, L RE DRALERE AL E FRIRS 2 o

— T/ ETFRAARFEOE 0.25mm

Q—\I

S B ok 1.45mm
l %/N0.75mm

I BT r

N

NN
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| I 5EF

N
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DM RN 1
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! l %/0.75mm
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HERE I
— i T

—

5.4.1 L4 IncOders#4-4% 5
XU AxIncOders(INC-10)ER A A& P BBl AN 41 ] 1 15 4% A8 TR A ) P S 3 L

— XA IncOders il LA & A LA A1 Rl e 2 B AN IR B A<

FE—SEN AT XA R, B

= T OB R 0 4 6] 2l R s A0 P T LIRSl N Bl ) JD i 6 o

= N T REGE AR, A PR AN R R s

U SRR BN E R R T, T SR8 b i L T e A Bl g % 0T B

RN B i A s i — AN B S TR, Bl in:  INC-10-250-141001-SSI1-
AC1-12-AN%4MEF1141001-SSI3-AC1-24 M.

TR, AhER R AR W R 4 SCOME RSE B IncOder g, LA [ 0 45
P RERS S5 RN B B I PEREAR ] -
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1. F3REX3D CAD IGESI f:
2. fiigimpuss s AR ST LN
3. FTA T Hhimm - R4 2B L 22 il
4. HEAAMBOY
5. BRAESH U, A%
0 /Nhz = 0.5
1 /MR = £0.2 F IncOder
2 /N = +0.1
"
2 HOLES DIAM 3.20+0.05 N HOLES DIAM M4 CLEARANCE THRO’

THRO' ONP.C.D.N [¢]0.10]& C/BORE 9.0 X 4.50 DP. THRO’ ON P.C.D. N

2 HOLES DIAM 3.20+0.05 N HOLES M4 THRO ONP.CD.N

THRO' [¢]0.10] ONP.C.D. M
N HOLES DIAM M4 CLEARANCE THRO'
[¢-[0.10]& C/BORE ON U/SIDE 9.0 X 4.5 DP.
M HOLES DIAM 2.80+0.05 ! THRO'ONP.C.D.N
THRO’ |
EQUISPACED 7 ¥
ONP.CD.M STATOR
A
ROTOR
A
ﬂk
/
! —~
] o
| °| of v <
-t - -4 o s| s s
! s| 2| £ 2
| <
\ il e e
\ [m)]
\
A\ 4
—Y
A
10.
0 0\2 —f v L,j
© &
w \ A 4
—> 4 4 MAX.
2.50
5.60
—> |« AIR GAP 1.1+0.35
—» e 9380
INC-13-75 INC-13-90 INC-13-100 INC-13-125 INC-13-150 INC-13-175 INC-13-200 INC-13-225 INC-13-250 INC-13-300
RFA - 5E TAME 100.00 115.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 325.00 mm
RSFB - & T R AT 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 210.80 260.80 mm
JRFF - #phhie 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm
4N - = T 450 45.0 45.0 45.0 30.0 30.0 30.0 30.0 225 225 degrees
N - &7 AL (R) #o 4 4 4 4 6 6 6 6 8 8
RPN - 58 F R E AR 87.50 102.50 112.50 137.50 162.50 187.50 212,50 237.50 262.50 312,50 mm
1 M - 5 mfs 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 20.00 20.00 degrees
Rk 0.25 mm
A LB 4 4 4 4 6 6 6 6 8 8
JGIM - B EATIR EAR 30.5 45.5 55.5 80.5 105.5 130.5 155.5 180.5 205.5 255.5 mm
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1 El %3 :UIncOders il ISR A 2 Al 2023k 1 i & B feos 1 LRk
P15 B2 2228 0 72 I B TS P i Ak )l e ] D [+ FEE 24 2290
W, BLRECRIEREASHLE FIRS I

— T/ ETFRAARELE 0.25mm

|
Q:f—\l
|
| i WA B Bk 1.45mm
. ' l #%/M0.75mm

e R

7 % T ////% R 7 3

HeAifF (ACD

— i

I
7 i R
(9 5545 P 1)

AL PRI IR e HT/SETRAAFLE 0.25mm
(9.6 FTTHIFNF) l

BB B oK 1.45mm
- l #%/N0.75mm

T

JEZR I SR R R A
i (AFL1)

FTESLI (R 3 BT/ ETRARFLE 0.25mm
(9.6H A ) |

AR oK 1.45mm
l #%/N0.75mm

T

JERI 77 e A% ] FL A
FEEAGHAE (RFC2)
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AFEHUIE A E 7 M7 CHEIRS R W UMEE A A
A JE R ITE

INC-3 MB4T &3 THIRST REHT
INC-4 fAlfRFE e FMIMLE 2% F
INC-6 fAIfiE & FHA-F T

INC-7 MRAT 23 e F TR B e # T

INC-8 R4 &% & F AL P+

INC-9 fAIfR & & FRIRET R T

INC-10 XUTRHH & FRNTTRIHEF

INC-13 5P 2235 e FABET it T

INC-14 A} &% e FRa P+

INC-15 4| &3k e F AT B e i F

5.7 HUBEE 1 S 7= i

U SRARHE P S ASBETE R BT TR R, IR A T RERR 2 H E g HI A . Zettlex ] DAE IR
ZAHh5e, WARME>1003/4, ER MR ARHEabr i, — & SLhl s T

IncOder

RNTHEIMLER, & FMEEFRIMERAZAL IR B4 br i R~
37,58,75,90, 100, 125245 MMM IANIE. XTT75mmAILL |, & TR 71 R ~F R %A
INFTFEFTR:

2SI 1.100.35 —_—

?

»
>

ﬂ
RN
V.

(OD-40)

Hursk SN N N I

=<

ID

>75, 90, 100, 125, 150, 175,

200, 225, 250 OR 300mm

oD

RN
VA

>
l

t L— >5.60
>9.80 —»
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Precision in the Extreme

XtF 754 300mm X sf HIncOder>k it

A LARPAZ [ i HE R T AT LG 9%

" IncOder

5.8 2[R EEE
7 H%ETHRFC1 - RFC14

RFC1 —f2ff 2k, #dfFEE THEZ, 100mmiz K.
RFC11 — fRRFC1— 1, (HESEH M7 FAH I -

RFC2 - &Mk, #MM4EETHZ, 12mmEREE.
RFC12 — IRRFC2—#¥f, (HBEM 7 MIAH & o

RFC3 — &k, M7 FHZk, 100mmEa& .
RFC13 — [RRFC3—FE, {HIZHHLETT A .

RFC4 — 12 HZk, M- FHEZ, 12mmizmK e,
RFC14 — ERRFCA—#FF, (HEAEMJ7 MIAH X

RFC5 — # & imfLIE s, RIEEME, 100mmiz R K.
BPH O 7.

RFC6 — il fLIR AL, ARBEEHMF, 12mmizfiK .
T TR



00 zettlex) 5.8 2[R
Precision in the Extreme FtﬁjiﬁIﬁRFc'l - RFC1 4

RFCTHIRFC10M4% ] EH R R A FE — 2K Ha i . XSl b8 e A RS i 45 iy e 42 31
ferr . FIAE I R e R SO T R AR R AR LA ra 8 (ML RASE5.979) YIS A
AR Rk ORI -

RFC7 — 2m 1] ' { HL 48 F1 1 2mmAZ [ K B

RFC8 — 2m¥K: [\ _F B 45 F112mmAz [m] K

RFC9 — 2mK: [f] T HL 45 A11100mmA% ] K i

RFC10 — 2ma]_F K HE 45 A1100mmAE [q] 1K B




0D zettlex) 5.8 2R

Precision in the Extreme }ﬁ: [IIIZIIIIiJH_a,IJﬁRFC‘I = RFC1 4
SR
SN 520 e
100+50R12+3
CONNECTOR
&

I ; 3 l
\ 4 [}

RFC1-4 ffids
ROTOR
|
|
© |
© +
b3 '
0 !
|
T T T C..J |
I
RFC11-14 JERAEM AL
RFC1, 2, 11 & 12 RFC3 & 4 RFC13 & 14
SR SO0 IERE A SEOONT s
I
(————) [ Egj\
© .

@@@@@ OO,
00@@@ @@@@@

—

POE®E
OEOE

)
(AT i A B AT SRS ARET, i
SR EERE LA, BB G .
VE
. TR E] A 4 B iE T,
. LT EER B =M A R . R EBRIbEI2®], FrE R~ BALmm.
" FRAESRF AU, — A AZE=+1Tmm.

FEFERIESL Y, TR E RS ER O sdRsl M AR RE) #
RZ R A BRI 7T, A2 AERFCIERHEL L.



e 5.8. 112 A&
@ ett e@ 7= H%RFC5 & 6

Precision in the Extreme

T
B/ NE 1220 e
1055+50R17.5+3
&
A ; (T
o Y -1 r{tttrr+t-t--———5"""""") """ -
\ 4 A o WY
AC1 & e
TR (RIETU T R)

M2 $8 £}

t ) / | - I
|
M2x4MM -3 125 T \ AC fr'H

BEHed (AU B

—>| [«—038
0.6
1
die-<—

. E T F RS = A BT . RALSEBRLEIZe ], T RS L mm,

- BrRARREAILN, — B2 2= Lo,

- fEFrE RO, MR E RSN ERE (il sdkah TP AR B
HONLIZ R BRI ER . A7, AN AF FIERFCIE SR HEZL .



5.8.2 f2[MEE
Ozettlex) F= BYTERFCT - 10

Precision in the Extreme

T
/NS 220

Kt =
100+50R12+3

PRAPEIIAAR

AC1 i E
B (AT A)

»
»

40 (EXTENT OF HEATSHRINK)

<« 15
—»| | «— 0.6

TP (REIUTA)

VE:

. FHL 208 H R A AP 3R 15 5.9 T R A

. TSR EGE S A A BT . RAGSEPRILBIZ S|, BT A RS R4 mm.
. BRAERER B, — A Z=£1mm.

FEFA RGO, ETRECE RS E R (M sdRsh T A R 15 41
%R R BRR 7T, AN AE FIERFCE L L.



@Z | > 5.9 —{K= 3 ] FB 4R
alils 7= G TAFLA - 52

Precision in the Extreme

R AU 10 FL 0 W B R AR o o/ R A BT . SRR IR

=
YIS 25 FL45 35 IncOderis: Sk 1 25 5 Hejr B4 ‘ -

AFL1 BB gy IPE7R 1750 (/N AIKED o 2miK 248 ® w
1045, 24 AWGE AL, FHFPVCAGAIM E, WALk, = ¥
DR, WML, ERT7.3mm. NGk = 76mm, B _ . :
20mmif— RS 42 (Bl « LI TIRIREE: -30%85°C.

AFL2 Bk s, FHETMET  1P6sHiT 4% (100mKk \\‘_/

w) . HEEFAFL,

AFL3 BiAB R FRMEBRLE  IP6TR S (/NS FImKE) « EEEESH G5MARD . IGUS
CF11.02.05.02/.45, 2mK, TPESMFE, Bfill, M&KL. 24 AWGZ K4, PVCAZF LK L. Pk
fidd, W5, LRAMEAPIE. H29.0mm. /N EE45mm (EHE) Metmm (B o TAEEE: -35%
+85°C (i) 2 -40%E+85°C ([&5E) , ML TARIREIRK|ZIncOder, A& H2%.

« AFL32#fAHMERMEBEE, FHEFHET PSS (100mKiE) . HLIFRIAFLI.

AFLABRH A e, A IP67R#P454% (/MR ATImAKIR) o 0.6mEHIZE, FifiRex SPC00443A00x
PTFESM&E, 24 AWGE AN, WALk, #54BS 3G 21058, LhmsisMrE. R AaHR, HiE
SESCIEI . LIRS B B 1 K B EE A AF LR B4 . e/ NS il 1E = 20mm, B 10mmift— ik ST
R (Flnzeds) o HAETEIRE 228 Fl B I N Re G Sl ff (FeoK0.5kg) BB . ETAE WH &
M BRI R AR B R RN ). TAEIRE: -60%E+85°C (IR HZIncOder, A2 .

AFLA2E kB s, A, FHETFMEF PESHiHEH (100m/KEX) . HEIFAFLL..

« AFL5%{k#im, PTFE/ MILFEAE B 1TP6TH P44 (/MR ANImAER) o 1.1mKHZE, SiffRex
SPC00443A00x PTFEAMNSR)Z, 24 AWGZ I Hilita 2k, WLiZk, #74BS 3G 210yi. Raychem RAY101-3.0%
25t Pro-Power STFE4-6.4-1.2MNAT PTFEANEE . X AE S BR B8 my5, TR, R DA 55
M. B/ fiEsg= 76mm, BAA8mmE— ST S E (Flineds) o T/ERE: -60%+85°C (LR fi /&
IncOder, ARZHL)

« AFL52%{k#h, PTFE / MILMUAE L, FHEFHETF PoSPiH S (100m/KiEx) . HIEFAFL5.,
75Z300mmJAFLR ~}

—
SCRAP VIEW ON OUTER FACE SECTION ON
OF STATOR CENTRE LINE
FULL RAD. g— -E
INTEGRAL
AXIAL
CABLE
J .
I
AFL123325852 =32 | @l | i U I N
AFL 4 & 42 =22 I
f | |
COINCIDENT WITH _E
AXIAL CONNECTION i
BLOCK, AFL1,2,3,32,5 & 52/& FAM 4L
AFL1.238&5 =12 fRE4r, AFL 4/ ABS
AFL4=8 [EEE—Y l— e L
AFL1,2,38&5 =17
—> 4— AFL4=4

7+
. RS A . RIgsEbRtu2d], Bra RS AL mm.
. BARdS i, B A Z=ttmm; HARATE R~ 235 A S LR R4t
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Precision in the Extreme

5.9 — &3 ) 2R
P2 TRAFLY - 52

FA - S ELAFL1, AFL2, AFL4, AFL42, AFL5, AFL52 (& RFC6-10)

Pair No. | Colour | Connector Pin Signal Signal Signal Signal
(For Info. Only) | (SSI1-9 & SPI & BISS-C) (ASI1 & ASI2) (0-10V) (A/B pulses & Z Ref.)

1 Bla 7 Data B Data B Ref. Voltage A complement

1 Green 5 Data A Data A Signal A

2 Bla 6 Clk B Not used - do not connect Direction Set B complement

2 8 Clk A Not used - do not connect Span Set B

3 Bla 9 oV oV oV ov

3 10 Vsupply Vsupply Vsupply Vsupply

4 Bla 1 Zero Set Zero Set Zero Set Z Ref Set

4 Yellow 2 Zero Reset Zero Reset Zero Reset Z Ref. Reset

5 Bla 3 Not used - do not connect | Not used - do not connect | Not used - do not connect Z

5 White 4 Not used - do not connect | Not used - do not connect | Not used - do not connect Z complement
B - B4k AFL3, AFL32
Pair No. | Colour Connector Pin Signal Signal Signal Signal

(For Info. Only) | (SSI1-9 & SPI & BISS-C) (ASI1 & ASI2) (0-10V) (A/B pulses & Z Ref.)

1 Grey 7 Data B Data B Ref. Voltage A complement

1 Pink 5 Data A Data A Signal A

2 Yellow 6 Clk B Not used - do not connect Direction Set B complement

2 Green 8 Clk A Not used - do not connect Span Set B

3 9 oV ov ov ov

3 10 Vsupply Vsupply Vsupply Vsupply

4 1 Zero Set Zero Set Zero Set Z Ref Set

4 2 Zero Reset Zero Reset Zero Reset Z Ref. Reset

5 3 Not used - do not connect | Not used - do not connect | Not used - do not connect Z

5 White 4 Not used - do not connect | Not used - do not connect | Not used - do not connect Z complement
AFLE S HBKE 7= Mk
AFL1, AFL2, AFL3FIAFL32FRE LS K fE f:2m. AFLARIAFLA2 45 bRt B /20.6m.  AFL5FIAFL52F51E

AT 1. 1m. WHR T EOR R B f 2,
5.0mH H45,

REEAR B G LS PR AE AT RES A ML B . ISR Zet t lex sl 5 3t M ARRE R

P JRE 1 2 72 T8 2 £ 50mm.

AFLFI VFLZE#3 7= ik I

ZettlexZe W i H R 2 R el W IE S, a1 D-38999 4 F R A Bl & 5

BHERA . R, THKRZettlexsl & M 1 HLRE, U AT
i BRSO (el SRS 9T R IR I i b ik 3« I E

AERER LA,

HERIPAE S TS . BIAFL1E SN AFL1.5.0 , #oR
B WG AFL32TE 5 NAFL32.0.9, BlEH—20.9mi B g, X T B MBS EmEER, W




@Zettle@ 5.10 § fEr= mh o Bl & IR

Precision in the Extreme

X RIS R RUE, IFASTE ZY ™ T JR1, AERCLEIEOUN, Bl s iR A Tk
TGRS N, AT RE T R I R BT BN A RS A A, R A A
A NARGE o

P B AL - 37 T P
FREInCOders il 2 erROHS BLcE 5 kMG e LB . 6 SEUERT T ey, BB 281172 i, A0S 4 S
L. 2ERREE P I S ARG <P .

T RRRBLATRIZMN, - TR i ‘B’

BRifEIncOders /e 3L # BRI M A (U 4 MR fESELERIF] b, TR LY RIGRL ik (216D A
B MU, fE—EORRR Y, FELERE A E RIS, RSN ET0 °C, 24/)it#
R EEE LA BURALEL . fERRHEF S 1O K RHE 5 “B”

BRI EME - 3B A% G

FrifEIncOders A & & AR F AT 1T, RS, 8, EHESPEE SR HE—EKH
8] R bl (155009 for 11ms) AL E RSN (351009 for 10-2000Hz) FR3E T, RitE5E JEH b fi
PRENPZ kT, RN A (B2 RS RS, MBS RS EW. Hkmin] i
T IncOders R~f #AFBEASE N, HiT 58AHE88 (AFLL, 2, 3868 —dfiH. “G” kU
HLA 0 PR . ANERHUART S OANAE . fERTE A i s RS I R A R, 06 250 ] 5 47 H 208 5V Bk
N ST TEAREER fhdn 5 MR EIRE “G”

HEZIH - ¥ i 3 E
FRMEINCOdersE T 1 F RS & R IRA LA U1 5 . (E LRI, RIUVFA AR, BT S A A 21
HE 2B AN SRS R A SRUFFIS . FERRHEF S 5 IO KRR E “B”

SurTec 650K H AL - ¥ BF= ik 'S

SurTec650&37mmAl58mm IncOdersHIbnHERTACEE,  MidifIMaxi &% IncOder 4R & &4 5% B A Y ik il
FR I EAL I R AN T AR S oM. E—SNHYSF, AR nZi3mE ENL . SurTec650
ChromitAL® TCP/2 —Fial itk B S R ALFE T2, FRE A& 0. EAEE AN, FFEREACH
bR, B H AP gs . e B it MIL-DTL-81706B FIMIL-DTL-5541F4%#. (336h in
NSS per ASTM B-117, respectively, DIN EN ISO 9227) . {45 K HLBHERE (<5000% RR 6515 55,
ZHMIL-DTL-81706B) . fEbnfEr=idm = MK ERE “S” .

fRRIE - 5 B = Mg 12CT'8'24CT
FruEIncOders TAEIRE FRRN-45°C.  UISAE<-45°C [ BE R K [A] B S/, )87 326 Y FR s 380 45 )
12CTE24CTH B F= Mk Tie IR IR IRA (RIR-60°C) . WRTAEEEC60C, H%HZettlex.
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Precision in the Extreme

EIRIEI - 7 BT kT 5HT

FrifEIncOdersi ) TAERE IR b+ 85C.  WIRTE> 85 C WA R [ el S s, IR {5 FH 45 f Fe IR
TR EBHTY BIETE A& iR (R TAERE A+ 105C) o {UEHTSSI1-9, SPI, ASI1-2F1BiSS-C
HE. A CVRR TR AER GEW L. W, WIRERIRHESINC-CAB3-2HT (& L49.1717) =k
AFL5 / ALF52F& K4 . AR TAEREE> 105 C | &% ifiZettlexo

KRR, HFSREEEE - ¥ B g e

WRAEWNE, ZAsEhE &M NEN R M@ /R, brifEincOderst4 il $Eis T IXEEAMEIHRRAT Y
MEZK T - BT A B AERE . AR IncOder K [T Bk R EEK , IRAKH, #EE TR ZE g
PRI A BADRRTIT 24, IR LA R J = i I C. LIS {5 FH P9I R PRI 42 )2 A IncOder 9 74 B¢ a2 (AL 4
AMREIT. IFRAT P, MIRTREMGET. W RIEPE B MOR F RS 1A B2, MIASTRELIZ0E T (Fh
COLHFEAEN) , Flin AFL2, AFL32, AFL42E{AFL52. FEFREr=ihdms 1K BIgE“C.

i I - 3R g v

WPRTEFEAE R N EAE (B, R AR ), MR RS e, IR
KTAEHTI94,000psisk280Bar. S TARE AR SR A BT, VIS s 2l PR g B4 T
Z, MERBCH N AR i S R HEE V.




00 zettlex) 5.11 WEFHSSHK

Precision in the Extreme

Br@ingEn - P2 aikn SsI1-9, SPI, ASIM, ASI2 & BiSS-C

INC-x-75 INC-x-90 [INC-x-100 INC-x-125 INC-x-150 INC-x-175 INC-x-200 INC-x-225 INC-x-250 INC-x-300

R B FLAXME, AR AT B
3% (101001 ) 10bits ~ 1,024counts per rev 1265.6arc-secs 6144micro-rads
Sy (121001) 12bits  4,096counts per rev 316.4arc-secs 1536micro-rads
SrHER (141001 ) 14bits  16,384counts per rev 79.1arc-secs 384micro-rads
Jr#E# (161001 ) 16bits 65,536counts per rev 19.77arc-secs 96micro-rads
Iy HER (181001 ) 18bits 262,144counts per rev 4.94arc-secs 24micro-rads
SrHEE (191001 19bits  524,288counts per rev 2.47arc-secs 12micro-rads
Sr¥E% (201001) 20bits 1,048,576counts per rev 1.24arc-secs 6micro-rads
GrHEE (211001) 21bits 2,097,152counts perrev  0.62arc-secs  3micro-rads
HEE (221001) n/a | n/a | n/a | n/a | 22bits  4,194,304counts per rev  0.31arc-secs  1.5micro-rads
BRI +-1 count
PRSI <125 <98 <80 <65 <50 <50 <50 <45 <40 <38 |arc-seconds
Y7ot W JiE <0.61 <0.48 <0.39 <0.32 <0.24 <0.24 <0.24 <0.22 <0.20 <0.19 [miliradians
PR Ao 2 TR <0.1 millisecond
SR R A <0.50 ppm/K Full-Scale
B TARSE 9000 | 7200 | 7200 | 5760 | 4965 [ 4500 | 4500 | 450 | 4500 | 4500 [rpm
TR PG 10,000 r.p.m.
M RS422 e, #pSSI (R AT Hk1Id), mPH47H1] SPI uiBiSS-C
3t H LR 5VDC(4.5-32VDC) or 12VDC (4.5-32VDC) or 24VDC (4.5-32VDC) VDC
i <100 (@ <75 J¢ HABE A s i i 2 5 A8 1D millAmp
AR SR A LRAP B 5 oK B U R VDC
. . Harwin Data Mate Vertical Plug 10 Way with 2 Jack Screws Type M80-500-10-42 or M80-510-10-42 or M80-540-10-42
HEBAR( BT ACT & RFCX) BRI B A B P F A B Y R A U W Zet £ ex
EACERE S (AC1 & RFCX) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
FRRE JEIDERRABERBS - SR EMEA S IEMER
b R R ) <100 milisecond

A/BIZ kb2 — F= L% T ABZ1-6

INC-x-75 INC-x-90 INC-x-100 INC-x-125 INC-x-150 INC-x-175 INC-x-200 INC-x-225 INC-x-250 INC-x-300

R Wit 2% R0, SERICIALE R A R
3% (101001 ) 10bis  1,024counts per rev 1265.6arc-seconds 6144micro-radians 256pulses per rev
S3¥EE (121001) 12bits  4,096counts per rev 316.4arc-seconds 1536micro-radians 1024pulses per rev
4395 (141001) 14bits  16,384counts per rev 79.1arc-seconds 384micro-radians  4,096pulses per rev
SY¥EE (161001) 16bits 65,536counts per rev 19.77arc-seconds 96micro-radians  16,384pulses per rev
SrHEE (181001 ) 18bits 262,144counts per rev 4. 94arc-seconds 24micro-radians 65,536pulses per rev
S (191001) 19bits  524,288counts perrev  2.47arc-seconds  12micro-radians 131,072pulses per rev
=80 +/-1 count
Eoyiid <125 <98 <80 <65 <50 <50 <50 <45 <40 <38 [|arc-seconds
SRR <0.61 <0.48 <0.39 <0.32 <0.24 <0.24 <0.24 <0.22 <0.20 <0.19 [miliradians
P AR T <0.1 milisecond
LIRS R <1 ppm/K Full-Scale
K T AR 8 10, 12 or 14bits =6,000r.p.m.  16bits =3,600r.p.m.  18bits =900r.p.m.  19bits = 450r.p.m.
KPR 10,000 r.p.m.
Hot ABIkMrt Zk it 2% 7 A B anli e Ry R . Z kST iR
A H Y 5VDC+10% or 12VDC (8-32VDC) or 24VDC (8-32VDC) VDC
ke <150 AN B ft H L s 1 2 35 A0 miliAmp
SR RS aE b NG RN VDC
. N Harwin Data Mate Vertical Plug 10 Way, Jack Screw Sockets Type M80-500-10-42 or M80-510-10-42 or M80-540-10-42
FERB(RILT ACI & RFCO B 5 1 P 7 PR Bt W 5 et Lex
ML B4 (ACT & RFCx) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternatve M80-461-10-05)
TRYEE T PR AT AR RS - S 0 SRR BN AL TR B
I P 2 N <120 millisecond




00 zettlex) 5.11 BRI BESSH

Precision in the Extreme

R R 1 - P2 i T V0360, W3601 45

INC-x-75 INC-x-90 INC-x-100 INC-x-125 INC-x-150 INC-x-175 INC-x-200 INC-x-225 INC-x-250 INC-x-300

B (7 15-0360) 360° F2 T £ 77 1 )
BROIAKE, BRAEfRE WIARZRATTEIEAAE )TN - S5 I A CIS T (6 Hset / reset 75 2 I 13 TR
B (7 i 51-3601) 360° 423U 15 [ )
R (7 i 51-0270) 2700 BN 7 0
HRE (7 £ T-2701) 270° $ 35 I 7 1) 5
HFE (7 ihik15-0180) 180° $22 I} 41 77 1) =
B (75 % T-1801) 180° FZ WAy 1 U
R (75 5-0090) 90° 2B 177 1va) ) 2
T (7 & £ 151-0901) 90° F Wi I 177 1) U
SRS (74 ik T141001) <0.0061% of Span (in Spans of45 to 360°) >16384steps over Span (in Spans of45 to 360°)
ARG <0.0061% of Span (in Spans of 45 to 360°) +1step over Span (in Spans of 45 to 360°)
Letrs | <005 | <005 [ <005 | <005 | <005 | <005 | <005 | <005 | <005 [%oftov
A7 B 5 3 <1.0 millisecond
VRS R <70 ppm/K full-scale
SRR 10,000 r.p.m.
s 05t45VDC  05050VDC  051095VDC 0.5t 10.0VDC
it R 5kOhm min.
RN 115t 32 VDC
i <100 (t# 2 75 FOft o ARV R AR L) miliAmp
R SO (R ) B K FL U LR VDC
HEE RS (7 S TH AC1 & RFCX) Harwin Data Mate Vertical Plug Jio?ﬁﬁgﬁéa%ckﬁjszﬁw Sﬂgc;;eﬁaT gy&%& 5%(3%12;& 1l\/elfio -510-10-42 or M80-540-10-42.
TE B AR Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
Fh, MBS E I R AT BRI RS - S WA RBE A VRS B
[ e 2 Y A ) <100 milisecond

~

Tl 43¢ 022-3110 42C3 &5 150 2903 4437 E-mait!sader - aontm @183 .com weawweadst-car fral com
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Precision in the Extreme

I E - A 77 dh I I

5.12 A FERHESE

INC-x-75 INC-x-90 [INC-x-100 INC-x-125 INC-x-150 INC-x-175 INC-x-200 INC-x-225 INC-x-250 INC-x-300

BRI 5 -45 to +85 Celsius
TR 12VCT & 24VCT #:J5i- 60 to +85. 5HT 345757 -45 to +105
o HH TV T B A i P AT
B0 [CJE LA N 51058 LAk anl, 1515k R Zettlexal 24 Huft 3 .
A7 iR E - 55 to +125 ( 24CT J&XH- 60 to +125) Celsius
T MIL-STD-810G, Method 503.5, Procedure I-B (T1=-40 °C, T2=55°C.)
] ; IP67 <603 #hFHKIRSY  (LEEA IR IERERFTRAFLY . AFL3. AFLATKAFLS™ i lil)
IP =54 - #63AE T IP68 100K TR (L AT HUMARAP P 3SBAFL2 . AFL32. AFLAZERAFL52)™ st 1)
FTF> 100K R, B T i o e TAs 1 o
IPEEZR - AR IP50 (AC1 or RFC1-4 & RFCT7-14 i), AFLx HYIPA52¢ I #755.9
R FREERUAARH 0-99% « 454 RV RATICHIIE 24 19T, 15 Sk B Rl T )3
. (LR AR AN 1 AT T Rl 1) rﬂf"*) 75 #DEF STAN 00-35 Pt. 3 Iss. 4, #rHfE
;% CN2 25 2Tt SR T Vs BBl ST C R 4 Y Ve e | O JH T30 THh RO BRaE
gl A S7 1 1% 115 Hy
. (ZEEEAT 2RI FL L A A AT (] 3 Wﬁﬁg H40) 54 00-35 Pt 4 Iss. 4 45117
PRI | s e Sk 2l s Ao
FUBR Lt b IKO7- £22%& 5 - 3@ FH /N 2009 51 S5/ N TR A U o
IEC 60068-2-27 100g for 11ms - 4liIAIRIFZ: 1) - & A TR LM, ¥ LRI H 445
i MIL-STD-810G, Method 516.6, Procedure |-Functional Shock - 4l [A] FlI{217] - 40 g 11 ms, 4B A%
AT B AR I el AT R ohty, SRR Y R IR IG, T R I e PR R Al ] FE 7
IEC 60068-2-6 20g for 10-2000Hz - 4 [l FIAZ 1] - & ] T K 2 AR AR S FIA L # B3
R MIL-STD-810G, Method 514.6, Procedure | - SH IR A4 1) - Category 20, FH T H = 44
ot T AR St el I AL R B , TS R A TG, HH R 2B Ao 3 A ARl ) L 7™ i
E28 VAW | 0 2| 7 (RVELZS£7). IS P4 ™ i YU Bl 8 e T LASRAS B8 i3 19 AR Bar
I KOV R 1B 3 1 Bar/second
EMC Hi e 75 1 (T%&4e) FFEIEC 61000-6-207 1 - & FH T-7% 45 HIEMCIRSR
EMC i i %E 5 (T %%%) FFEIEC 61000-6-4 - 1 T HERE TR AURR A8 B Al 5 1
PAEL - BT 7 B 0
BRI - ﬁiﬁr‘“ﬁ:- BRI, PHARCAALH & 42 (B061-T6 or 6084-T6). &I kI : FRAZINI M
77 AT A B8 S:- Alocrom B, SurTec650 < TfiZbHE (6061-T6 or 6084-T6). {4 /&t #Th : FRAZLINAM I
R (B - ACIFE TR PPS¥EL, SRAIARFINIZLZE G, SuBhiER:
B (21 - RFCxF= k™) PPSHUEL, SRS IR L2 [ 1, Aol v A=0% 12 A SRR AID e e v Hle
TR (BRHIAHLR) 555,97
HAtb - A fd i
JRE-SRETRER F(max) | 50 60 70 90 110 130 150 170 192 235 |grams
SRR-TZEE¥F (max)| 75 20 105 135 165 195 225 255 287 350  |grams
JRE-LEFHF(max.)| 45 55 63 81 99 117 135 153 172 215 |grams
JRE-SEATREEETF (AC1)| 83 108 117 150 184 217 250 284 319 390 |grams
REAMRREET (AC1)| 79 103 111 143 174 206 238 270 303 360 |grams
BEABET 2T (max.)| 4.8E-05 | 1.0E-04 | 1.3E-04 | 25E-04 | 44E-04 | 75E-04 | 1.2E-03 | 1.8E-03 | 25E-03 | 4.5E-03 |Kgn?
BT B EHF (max)| 7.2E-05 | 14E-04 | 19E-04 | 3.7E-04 | 6.6E-04 | 1.1E-03 | 1.8E-03 | 2.7E-03 | 3.8E-03 | 6.7E-03 |Kgn?
BR-LFHT (max.) | 4.3E-05 | 9.0E-05 | 12E-04 | 2.2E-04 | 3.9E-04 | 6.8E-04 | 1.1E-03 | 16E-03 | 2.3E-03 | 44E-03 |Kgn?
P34 5 e g e 0.22 YRHBEAE 1005 /NI, BETMIL-HBK-217 +77 33, T 20428 FCJ85 I b T 2 P 2640
PPHAy g e ] B e ] 0.35 R BEEF1000T /N, FEFMIL-HBK-217 +77 45, 33548 [Q T - # %2
BEYR BRI - A SRS i, 4 RoHS, FR1SRoHSIES, REACHA .
TSR A NASAFIRHE S AR . MR PHASTM E-595-90, 7E125 C Fll24/ NI EL A 4544, TML<1%, CVCM<0.1%
ITARZ}E Az [ B il B 5 A B R L. YR ITARZL A
AE ARPEEZRULIAV-0, FRIESS N - 44 S RoHSHRE - A2 HEROHSIAIIE, REACH® .
iR ZettlexfJLogo~ CEANULOAV-OFIIFERE THIGE TR MM b JFHI S RN E T-/h5e oM b
PR W IE-TEE TR T AR LA 7 515 R A5
P L
H A% EAR/NT1000mm i 7 SR T L ERT




@Zettle@ 6. HEiREEO

Precision in the Extreme

IncOder??’J&sﬁtGﬁFT Eliapikz ik m R

FGEATE O - S IEE6.4% T (P ML TSSI1-9)

ST - S 6.5 AT(E ML ASI1 & ASI2)
$ﬁ9hﬁ¢%u - 1% WE6.6% 15 (7 ik IISPIT)

B HEE S - 152 WAE6.8% 11 (7 Mk V0360, W3601, X0270 %%)
AIB/ZJikpf - mi%;ﬁes QE I (77 ihIEINABZ1 55)

BiSS-C - % W.256.10% 14 (m%if'_a,rﬁBlsn

A BB O /EGRS4224RE . 1575, AT M AR VB0 AT b N RIS P B 2R IC e FE R

6.1 % 0 PR

IncOder 5 51125 it 4% 214 2 Fivfi th 2odie 7 R ke 4%
R (AR R e Wi 58 P B 7 h R — 28T

INC - X — XXX = XXXXXX — XXXX — XXXX — X — XXX

A
Iy R LLbit g BT . 18 Bits 181001

10 Bits 101001 19 Bits 191001

11 Bits 111001 20 Bits 201001

12 Bits 121001 21 Bits 211001

13 Bits 131001 22 Bits (XX~} >150mm) 221001
14 Bits (T 0-5 5% 10V #£7) 141001

15 Bits 151001 A, X TAB/ZEK T, TR e R

16 Bits 161001 kv, Hk{E N131,072 Filtn

17 Bits 171001 P123,456

6.2 % EEHE

IncOderZmfi 25 HIBR I\ LR B i A2 B fEl . B R Z BBl %, 1H Bk R Zettlexsl & 2ith f4XEE
o IncOderf2fit 7B & tIncOder R -k i+ S B B m REtE . v T Al B B A & 2%,
e LA FH AN ) By B EL R

6.3 HIFMBMEMREMEL
P2 &S - SSI1-9, SPI1, ASI1-2, BIS1

Rotor moves

C|ockwise 00 %‘:ﬁ'fji%m”%ﬁgaq%‘{ﬁ)ﬁo ﬁ}_‘ﬁtj" InCOder%ﬁI}_‘i‘;{j&Eo Xj‘:J:
(output _\ WRET L2 L FIRUTUARTE i, B AL T-12 p B B 16 7 RO 85 5T A B )
increments) _gmmiwm +/-5EJEE N CGETENRIE “IncOder” 170" ) o A LMEH IncOdert,

RN LR M AL A EOR E ST AL, F A EAE T A
IncOder iz BB E NEAL (W RIS « FAENA(E
4. 900 . SREMEEREDVH) WE (WM R T) o AR,
FTGERL AR R ER R A (<0.5V) KT 1, (HAEZAT )
AEE (I .

2700 -

View on Stator Sensing Face



00 zettlex) 6.4 A 4780 (SSI)

Precision in the Extreme

FEEETRSSI - SSI9

6.4 [FIBEBATEO(SSI) - =M% TH SSI1-SSI9
6.4.1 BN E X - F=RAED SSI1-SSI9

SSIEAN B AL A A 2 22 (8] ) V2 A B AT O . B R TRS-4221 H b, SZEL T DATAR) %
I AICLOCKI Z 0 N . GBI R, DATA%H HH FCLOCK i NE G N B MR IVLEC R . D

[ SSHH IR B 4 il 4% (I B 45 5 Rk R sl iR s O AL B Bl AR fy (— MR D, £
SSIEHUAIFE R Jm, AT L& S EoRT B AL B 8l (ILER 55717 N AL B S Fms %)
THS N I P

CLOCK

1

Trc 3 Timg

R HT}TI_I//H_I_T_TW: gipiainl/pinlinen

2 T G £ (29 3 £ 0 £ G 0 | E3 £ 4

T: AP EF A (1/T = 100 kHz to 2 MHz)

Tre: BREJHWIRTE, & NN xT) + (0.5 T)

Tru: {5 SEEFT (], A 0 5 5 — AT BRI B0 R 1h % 1A A R I 1)
Tmu = 20us +/- 1 us. BEIf[AIZ 5, DATAZNAS s fsF, FoRmILL
Je B SO 1

Timg: HcH it ) (I BRI 1) o A28 >Tmu 75 W47 B a4 2 NIl 2 1
n: HAREmIAEC (A dEEror Flag) «
HEARIRE T, CLOCKFDATAY K& HAF .

Tmu 25 B S — N BRI TR U6 2 S A B AL

MCLOCK A E T T 4A & IEDATAR F— s A7, HDn—17F45.
TR F P B G — A B2 5, BURL bR E (R WHE,
JE I Tmu — 0.5xT

FETmuZ 5, Fofit AL EBAR B T DAL R — U8 W AT ok
LB, HSHESE .



6.4.2 SSI-HilEX
(Ozettlex) 7= HUEIASSH - SSI9

Precision in the Extreme

SSTR] VASCHE SR, HRAESS TR A 2R AL kidii . IncOder AT LLBRAE LU R ARfT B — H 75
FEVT I A TR DR 17 Wl B U F S TR B0 e (S ILS97) o WURILAR R 75 2 1)
W, T E W Zett lexBUE R ARBERT .

Most
SSI1 (n = 24) @

b23 PV | memgahis. et 91, Fosis A0 (Brror Flaghfsi%n .
D22 ZPD | TR, M AT RIER T, A0,

D21-D0 PD[21:0] | gl BEdE. WR&NaHRNF2200, WiZTBIEA (MSB) #iikE N
0, ZFBMIEAL (LSB) £2FDO.
PV YOI, PD[21:0){E K E Lo

SSI2 (n = 24)

D23-D2 PD[21:0] | —#tAr B . B RS oFERANT2200, MHZFERIEM (MSB) #i#E N
0, ZFEBIMEAL (LSB) 7T D2,
MIREALANF, K XPD[21:01{H .

D1 P SER AL
O HR M MU B4 (D23-D2)
AFRHR P AR 74
DO A AL - 0F R IERIET, 1FRHRRE .
SSI3 (n = 16)

D15-D0 PD[15:0] | —jtifr BHdE. 4ERROR FLAGN1N, K XPD[15:0){H.
VE: SST3MFIHE PRI & 43 3% PR 1) 7E fe K 16432

SSl4 (n = 32)
D31 PV e L KA s s
NEEYIRE. BHA R N, TR A0 (Error Flagf®%0 .
D30 ZPD EMBGME. ST BRIER SN, BN,

D29-D11 PD[18:0] | —#k#ifr B . WRBEARI PR NT190, WZTFBR &S (MSB) #iiE N
0, ZFEMMLAL (LSB) frFD11,
PV RO, KE XPD[18:0]E.-

D10-DO TS[10:0]
B IVBREE . A B, B IR BRI . BRI 4 3

A (A ER B3R 2 — NS TR, YERDN: 0. 00msZE20. 47ms  (JLET LA
0.00msEHE3N) o BRI 10us, KERT1Y ETRAREGH) .

VE: SSIANE AN IRFIZER A 196

SSI5 (n = 16)
D15-D0 PD[15:0] | #sEA3fr BE#E. 4ERROR FLAGHLR, i XPD[15:014H.

VE: SSTHIE Il 2 43 P 2R BR 1l 7 e 16407



@Zettle@

Precision in the

Extreme

6.4.2 SSI-HilENX
Mk IRSSIT - SSI9

SSI6 (n = 32)
D31- CRC[7:0] | @M ILAKRKCRC-8: Wik ek, & IHBIKH240ICRC, FrfF2HICRC
D24 Nz 5B FCRC T BRI
PL N &4 ¢ X CRC-8:
ZmiA,  0x97
YILEEHE 0x00
MSBILSE (ANi%%) 3 H B AXORTE (Fakit5HD
D23 PV P EA bR E . BdEA R N1, R N0 (Error FlagfB1E0 .
D22 ZPD EALBRIME . S ST BRIAER N, BR0.
D21-DO PD[21:0] | —itwif BEE. W& PR T2200, MHZFBImAL (MSB) i E
N0, ZFBHIRAL (LSB) £7FDO0.
MPVNORS, FxE XPD[21:01{H.
SSI7 (n = 30)
D29-D24 - AR M0,
D23-D2 PD[21:0] | it BEHE. WREEMaHERNT2200, WiZFBEAL (MSB) #igE AN
0, ZFBAHMKAL (LSB) fiZTD2.
MREALAE, KE LPD[21:01{H .
D1 P AL
0RANEHE 1A B A (D23-D2)
1R BE PR 2
DO A RN - ORRIEFIBIT, IRREIRE,
SSI8 (n = 18)
D17-D0 PD[17:0] | #EAYAz B $#E. 24ERROR FLAGNI1I, & X PD[17:01{H.

VE: SSISHIE ¥l =

I3 R BRI E i K184

SSI9 (n =32)
D31 PV BT . BRI 1, TR0 (Brror FlaghfifEi%0 .
D30 ZPD FEAENE. BEAATH BRGAER AL, BA.
D29-D11 | PD[18:0] | — A EHIE. WFIRLHPER/NT190L, NHZFEATERL (MSB) #ii%
BHAHO, ZFBMMESL (LSB) 2 TD11.
MPVINORT, FxE X PD[18:01{H.
D10-DO TS[10:0] | e EEE. LA BN, NREGT S E. IR LA .
A TR BT s A — N SR IE (THEES, YU 0. 00ms %20, 47Tms  (BEAT LA
0. 00msEHEE) - B HERNI0us, FEMNT1% CGETRERE -

VE: SSTOMHE A I 2 43 W 2 BR 1l 7 e 1907




6.5 AP HEITEO
@)zettlex) Rz B 15 ASH & ASI2

Precision in the Extreme

AT i P8 FHASIBLASI2 525 B AT X T IncOders i 5 32 1. ¥ i IncOder LA 1)
WL, i 2 A8 B AL k. FASMEE Y (HFH) iFN-8-1 (
TR, SAMEUEST, 15 1R MARTEUART &% . ASI 4% 4230400, ASI2f
PR N921600. BEAMEHEHE B A UL T SC. il LL1OKHZPR AR AL 50 (5 350
P B SR AR D .

Start | po | p1 | b2 | p3 | b4 | b5 | pe | pr | Stor
Bit Bit

LLR A2 A FHASI BRASI2™ fh i T4 € (14 57 20 B AT Bt il o RN WUE SR8 7715,
K it 20E T
BT Gt -

D7 D6 D5 D4 D3 D2 D1 DO
-1 | 1 | PV ZPD 0 0 PD[21:19] |
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | PD[18:12] |
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | PD[11:5] |
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | PD[4:0] CRC[15:14] |
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | CRC[13:7] |
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | CRC[6:0] |
S BfEOREdEE L
PV [rEAGRE. SURARNAT, TRUARO
ZPD  FEOME. UFSETHEOMER 1, B0,
PD21:0] #wASEHArER . AR AR/ N T226:, MZFBAEA (MSB) #iXENO
SPVIOHY, g PDI21:0]{H.
CRC[15:0] CRC-16: JiEf&Hi, it H A48 AR AICRC, 1HCRC[15:01% & A0.
P 16ACRCEE R 5l B I CRCAEIFI[15:0]
i LA FCRC-1624L:
EAUE 0x8005
WMIEEAR 0x0000
MSBIf4t (1)
BAERAXORITE (RuitH)




6.6 ER TSN
00 zettlex) PR SPI1

Precision in the Extreme

AEHNPEHSPI (BATHMERED) BT IncOdersi@ g% 1. SPIE M
ACFRES /P ) g AANE 2 T8 T vz R S AT 0 . SPUE SR B 32 B4 i g 51
FKdztilincOder I a4 . iy SPIEHE 2 L1 IncOders - RS4 22 {1 Fil v .

THVER, DATA% H FANCLOCK I N AR M B A 2R VT AT AL FH. .

LR #8735 3L 1 345 B

IncOder VUL E B4 Heda i the 7 1 B Lk (REAv8fz, m3t4sf) , fd
FrE, RSIREMCRC (W T IHINFFED .

SE XSPIR Bk, AECLOCKZ AR M i1, I AR Bl AR Az, LLEAE

CLOCKI R B3k 8idls, JFECLOCKI LR B . 138 W ety
CPOL=1, CPHA=0 (th#ifizx’ JUCCKPL=1, UCCKPH=1) .

I 4 4 % 4 100kHZz 22 5MHz

IncOder SPIFHBFIHHE & X :
D47-D33  SBZ IXEALRF IR N0
D32 ZPD FALERME . ST ATl BOER 91, B0,
D31 PV PCEARRE. HARAIN, TTR RO,
D30 PS AL B[P bRE . HT—ASSPUTl A A BB Y1, P

il s Ar BRI D90 (LR TURIVESD o A AR 5 AT R IncOder
CUKs 7 B B AE R0 BISPIWT (=H11, WLFTD .

D29-D8 PD[21:0] kA7 B EE . RS HER/ N T2200, M%7 B
A A E N0 %R IILSBAI TD0. 4PV AOR, KiE
X PD[21:0]{% .

D7 SD AR bR S B RIE A B R — T O . S E B
PARTARAZIENS, BB N0, i IR 25 SRAS I ] I 5 BT A
(Fp12, WFI .

D6-DO CRC[6:0]  7EM LAY . 7HCRC:

% T 0x58B,

WIHEEHE 0x0000,

MSBfltse (AN igid)

WA RAXORU A (FEITHE)

7E - CRCMID7#ID324 i [ —A32f0 5 (HRAFT) |
I D7 NI AR R ANG 5 A R AR 75 22 R B N0 Rt 5.



6.6 BTN
Q0zettiex PRIETT SPIA

Precision in the Extreme

SPI Timing information

P P Pz
Case 1 5 T “‘ Tn “‘ ) To -
ase 1. S
o etsnine| Frame; Frame, Frame; Frame,
(Seenote 1below) | ————
L —
Pul [Pes)

Case 2: k To 5‘ T

Frame Repeat time <
Measurement time
(See note 2 below)

-

Frame; Frame,

_—

mto mto —>*—— T mto——> Tinto—>
Po
T, —»‘ T, — - T —» m—> m—

cases3: o\ '
Frame Repeat time > ]

Mosmumament tme-out Frame, Frame, ‘ Frame, ‘ Frame, ‘ Frame
(See note 3below) |

Tr »| \

SCL
(Clock)

MISO
e 1 IR

o == o o (=)= a a a a a

FH 42 il 2% ¥ 22 (18] 7 (SPI Master):
Too  WERE(1/T = 100kHz £ 5MHz).
Toq IR, CLOCK ZE )45 Z AN Al Toq NA<Tekimax = 10MS
T MEEEAM
HilncOder (SPI Slave)i& X 5
T, ACLEE G BIAL EADRES TR A5 e e .
90us < Tm < 95ps

Trto A7 BRGNS o fi R A7 B W55 IncOderts H 3hfid R 9 (1 5 (1 7] o
135us < Tmto <145ps.

1. LR BNHISPIMIES, IncOderkih 4 22 il A HT AL B M & . 24
TRTF T HANT Tl AR LRI E L -

2. R ENUSSIHSPIMIN C 2k 7 AL ENE, AN S EOR il AR A B
WE. ST/ T Tn

3. U SR M LAE FT— WA 8] Tt A VA 3 BB RO SPIMT CET R T T FRI R L
), WIncOderks H shfi A A AL BN

4 FEFTATELT, IncOderk kL e s M BB ALRE (WFR) .

5- %CLOCK?%@Q[\TCkimaXHTJ‘, |nCOder SPl T%EP{%/E{%/O ?‘FTckimaxZE’
CLOCK & — A N R I U6 M i — B Mt A 2R SPIENLA ML
(IncOder) Z &Mt/ Ti[FD (HIEACRCKME]D , XKAEHAH .

itk (k=S A ekl ekl

(fi52e1) (f5152) (5 153)
Wi 1 P(n-1) P(n-1) P(n—1)
i 2 P Pty P
Wi 3 ) Pt) Pis1)
i 4 P Pnes)
Wi 5 Py




6.7 Sl B A0
@ zettlex) V, W, X & Y0360

Precision in the Extreme

IncOder FIBLHLHL 42 M AR IE T FrAMidi (7522300mm) IncOders, fE
90°, 180°, 270°F1360° % E (114.5, 5.0, 9.55110.0V (15 R HL R, ASER I
BT B R B T . AL, 5 S A W AR, EFHPC. BLF
Ty BT RER T AR SR U g

6.7.1 Bl HEZE O EMNAEAEE

TR E AR . IncOders BAT ) LB E . X T IRAT 2287
e RE T NAE12 5 8 (FEIL'OALENRIA “IncOder” st 7)) , FALLE
+/-5ZYE N . LM A IncOderid # a3 sl 48 E i F A2 e F AL - S
72809 F T BB A A0 0 IncOderfy B B OVF M. (e LR
FREAFAEAR ) o WORBLE T /ML, W BB K7 HAES R
RSN LLERGET I T AL . BRI B IIRE, AHOCIERENAE b RN R
MR TR - ZW7.2800. 157, (HAEIEHIZATHE, 22 IR R
NER: CRIJFE .

OO

| \ Clockwise
Incdder displacement of

View on Stator

Sensing Face Rotor
2700 --- - 90°
Output 1800 Output
v \%
A A
VMax VMax 77777777777
0.50
<025 |- 0.50 |
0.00 : ‘ : <0.25
; ﬂ ‘ > 0.00 ‘ >
0 Zero Direction Span 360 0 Zero Direction Span 360
Point . Angle Point Angle
Output vs. Angle (Clockwise arrangement) Output vs. Angle (Counter-Clockwise arrangement)

6.7.2 HELALLH 4 11 (1 5 K HE s B e 4

IncOdersf 4Fh AN A B K B R4 : 4.5, 5.0, 9.58410.0V. XEEFEH
IR, R 7 AT T B A DG 1 7 R T T e e - Bl

Part number INC-X-XXX-XX1001 -_l\[XXXX-XXX-XX-XX

For V.« =10.0V, V=V
ForV .= 45V,V=W
ForV .= 50V,Vv=X
ForV .= 9.5V,V=Y




6.7 B B ERO
@ zettlex) V, W, X & Y0360%

Precision in the Extreme

6.7.3 BLLLHL R L7 A R

IncOders I\ —/NIEHE p s B AR & A FE, Bkl B AR, W
AR FE LA AR TE R 7 1] . IXAEDIE 300/ 560 A i % 5.
BN, IncOderstRHEH 7~ fiE st | 7w E, M5 ERE %Y
HI B IncOder iy B ¥ B A Z A NS 5 2 18] 1) J5 ) 0 5 o, DR i IncOder .
BT MR (R e ) o S BAFERET, (BB FEEAL
FIEEEERI50% 2 8] . BEAFEASLIIRE, MR NAE - i 8 2 A Heth
(<0.5V) EDAFED - iES WHET7.20809. 152 Y. AW isiT ], %M
R¥EANER: (RIJFES) o« HE— NS EgWE, EhMEEZ G, FA0
RIS AR R e B . Sl B A e A A7, 7 s B
BB AT A, WA AT SR ARG . Z -7 -5

6.7.4 BLLLHL R B LS LA L E

5 A B A IR A B B OANFALIF AR o IncOderstR ¥ it i 15 i3k
AT RCE, BlinVC360 9T £1 75 171360 90.5-10V, WA270 551
BT 12702 80.5-4.5V . A IR 5E 8K, 1S WH8ET . FRIEM
R RDIETHERE , BRYME N NF SIS £ 7 171360 AL &

5 LV B AR S5 T K IncOder L B B B VIS (FHIRFFENFFTH) o
MFHIEThAE, MHOGER: (WEE7.2809.15 1) W7 b % HE 5 de < et
(<0.5V) Z/DARbE, fEIFIBATHIN, ZLNRFFAESR (BIJTED . W
RAX B BESE, WEALAT AR R ) .

IR 2R EL360 L 1S V[, WINAE I RALE S (S WAH6.8.4% 1) , 5
REMWE, RARTRRE (HARERE) o RGNS EEE, 1§
TER IR DT R B T AL ANES #1950 %6 2 18] o

R NE S VA S T EERE F11916,38425 (1447) , FULESEER/N, 43
ERAT, SEbr b EE LT . F8E I RS BN B R VA5 S

6.7.5 H{HEZOKEN

S5 (35 45 747 5L 5 B BRIA O 360°MR £ H7IAL (HLIT L, C3607% 8,
I o BEFIMGE S, MR (LEE7 208915 WE Eb R
S (<0.5V) EAEE. (EIRIETMI, AR (R

B .

6.7.6 LA SR LR E R E

IncOders?E &4 0.5V, TEES B i K LR Vmax. a0 5 30 # iz ek
ek, IncOderfii i 2[4 %42 <0.25V., lHh, WiiREs A Z3608, IncOder
W T AMEEEALE, Wi FREE<0.25V. AR, HHRE S DR
HIEHEl. %1360 IncOders, fE360/% {7 & %5 #: M\VmaxF]0.5V.

6.7.7 B R LA HLJR
EA0L R R 32 TV H IncOders 1 LLEE 32 11,58 32VDCHM T B L [k« [A
AT BAEE SEVA2, V24, V121 BRV24L B 17 ik I (ANBESZREV) &



| 6.8 A/B/Z BkihiEO
@ zettlex) = 5 T ABZ - 6

Precision in the Extreme

HAABIZIk ] IncOdersi ¥ F {F 4 fZ s el R AL S B dm i 25 . A/BIZRK I
IncOders 7t gt % e e i S AL IR d H o ke e DAARAZIERS 5 XA B T
R, Bk ZSHFE “CRE]7 kil 64T ik

P2 mIETHABZ - RS422490% 5253
FE L TABZ2 - RS422 #1808 525 %

A |
Clockwise rotation of rotor  — ARERTB I TR £ i e A
when looking at Stator A | Nt s >
sensing face fiz: 90MEHLT
B = SRR 180 HLS,
[ Rk . 1MHz
_ —_ FHTES: >2.5V
B AT <05V
I BRHH AR 30mA
Z —>f |l€—gre Kl7= MO0 5525 2% (ABZ1)
Z
7= G ABZ3 - #E#R(TTL) # 90/E H15:%
FEIRIETABZA - W (TTL) #180EF E725%
PR IABZS - HE# K (HTL)TF90E % 25%
P i ABZ6 - #EHEU(HTL) H180/F % 25%
R 2R & T LU AT R S il Cln B AR sl (v AR .
Clockwise rotation of rotor
when looking at Stator A FTB N TR & e s
sensing face A | HIfr: QOJE i/
HIFRME: 180 LA
B | | msorsik. o
i HCTPE S >Vsupply — 2V (HTL) 5k >4.5V (TTL)
Z 90° {KHEPES: <0.2V
i B 513 30mA
9‘ 75 4180 %22 % (ABZ4 or 6)
<— 180°

e 1MNUG = AMHEEAAN L B4 T SR N B A R N AR

ZZ%NE: B WEZSEN B TE 1208580 (FEEERZ“IncOder”
HI“O”4b) fr+/-5)% b BT LA H IncOderd S 3% 11 R Z% B 8z 5 i £k
KREKZSHEAME (S WHT.389.2%71)

WHZZHENE: ZREFESHAMMERENZZHENE . WA R 5
o ZENESHZSHMER AN WE AR EA ST o 2l

F, AR NSRBI S (<O, 5V) EL%H}“%Q‘\UF'@F {EAE IEH A
WRAER: (HIJTED , ZH7.3809.2%

RS S IncOdersBHAT &R E K. W BAGI RN, W BUERE 5re4E.
Fﬁﬁiﬁkﬂ%ﬁiﬁ?‘\ﬂﬁ&ﬁﬂ? =Y (BREESWE .

B (CPR) F&E Mkt (PPR) : CPRWJ LLIEHE ik 1907 AT Ao B K v 4] 1 2467
(4096CPR) . PPRA]LLIEHE1X131,072. A =Wl N E4-5 ik CPREEPPR, HS M
8T, FEFME TR, ARFE K AT TH ) REPR R IE R



6.9 BiSS-C &
(D zettlex) 7= H % TR BIS

BiSS-C/2& 1% il g FAr B A4 Jias 2 (A7 WWHIE 592 0 - IncOder BiSS-CH% L /2Ky, {#iIRS422 (SSI) %
TR B B985 . IncOder BiSS-CHE M & AU il B (KA BRSNS
A BISS-CHAINEESR . fEMECE T, IncOder/& 3 Ful (ENEHI RS MME— Mk

Precision in the Extreme

V+
MA+
Clock MA.-
SL+
Data SL-
V-
Master Device 1 (single slave sensor)

FEWEIMAZHAG I P S EI ML, SLACKH &R KU B M Slave fZik [FIMaster. 1245 0 U7 P 4
274 (A NIncOder it ASLIZK AGERREN0) « A M EalE IS FRR. XS ER] LIRS Gl
HigRAR, HAEITIDEEIERS I, ST A

BiSS-C i fF &%

Symbol Parameter Min. Max. Unit
1/ Tia Clock Frequency 600 2000 kHz
Teiss-TIMEOUT BiSS Timeout 15 20 micro-seconds

BiSS-C Data Channel Parameters

Number of Bits (SCD length) 31
Processing Time 12 Clock Cycles (12 x Tya micro-seconds)
Data Area Length & Alignment 25Bits, Right Aligned
Width: 6Bits
CRC Polynomial: 0x43
Initial Value: 0x00
Output Inverted

Data Area Definition

MSB LSB
F2 F1 FO [ D21 | D20 | D19 | D18 | .... D3 | D2 | D1 | DO
F2: ‘1’ = valid (the position reading is valid)
F1: ‘1’ = zero position default (the zero position is set to the factory default value)

FO: ‘1’ = sync (position data reading was synchronised to previous BiSS frame)
D21:  Most significant bit of the position data (if IncOder resolution is <22Bits the MSBs are set to ‘0’)
DO: Least significant bit of the position data.

¥ IncOderscBl k& ditmt . BdE X E IR EIAALE (FRES) ok HBT—BiSSWifil & H3E%L, #i
PR S FIGE SPUILUINA I ESR (2 46.61)
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Precision in the Extreme

71 FPERET ACT* + HEi
SSI1-9, ASI1-2, SPI1, BIS1

Stator Outer
Diameter
Zero Set Zero Reset
Reserved -NC Reserved —-NC
DATA_A CLK_B (Not used ASI1 or 2)
DATA_B CLK_A (Not used ASI1 or 2)
ov Supply
W

K thad TR AR R R I R R

7. ERERE

7.2 PEIETRACT* + 44 B R H
V0360, X3601 etc.

Stator Outer
Diameter
Zero Set Reset
Reserved —NC Reserved —-NC
Signal Direction Set
Ref. Voltage (QV) Span Set
ov

Supply

7.3 FEEETACT* + AIBIZ fkrb#r
ABZ1 -6

Stator Outer
Diameter
Z Ref. Set Z Ref. Reset
z Z
A B
A B
ov Supply

. 27KER EAC B, EHTEARE, EERE, TRE, FARMMEAREA

. OREH GO, R ORFFIT
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Precision in the Extreme

8. =TIy

INC - X = XXX = XXXXXX = XXXX] = XXXX|—[X]—(XX]- K L

-

PR

BRETLEE T
& IRETLAHE T -3

AR S5 T
& LR ERE T - 4

fRIIRR S5 5E T
& HiVHer -6

BRET L E T
& AR ERT -7

WRETLAE T
& HiFHy -8

AT
& BETZHEHET — 9

BT E T

& MU 7 - 10

~

M2 T
& RET LT - 13

HNE LR E T
& 4V - 14

SN % E T
& AR ERT - 15
J

~N

G e

075
090
100
125

150
175
200

225
250

TP

10 Bits 101001
11 Bits 111001
12 Bits 121001
13 Bits 131001

14Bits (¥ 3) 141001
15 Bits 151001
16 Bits 161001

17 Bits 171001
18Bits 181001
19Bits 191001
20Bits 201001
21Bits 211001

22Bits (1% 9) 221001

PPR (i 10) PXXXXXX

HEA )
AN BHFE AL

LR HL R
5 SHT &l (11 11)
12 12CT 1A,
24 24CT {RIRIR.

AC1

RFC1
RFC2
RFC3
RFC4
RFC5
RFC6
RFC7
RFC8
RFC9

IR e e 1
Ik,
I,
I,
Ik,

B T HE
B T HE
PR TAT T HEE,
PR TAT T HEE,
PR, ARBEEEEME, 100mmARTH K
JRES, AREBEEEME, 12mmiRlaKE
2mAK T R Y A1 2mmAR T &
2mi< i) _EHGERI1 2mmiz [
2miI< 1A LRI 100mmiz [
RFC10 2mif b4 FE48H11100mmAz ] K

HETTR

100mm7Z (A
12mmAZ A K
100mmiz [ &
12mmAZ[a K

RFC11 RRFC1—Ff, HEAFGM T MAHR
RFC12 JRRFC2—Ff, HEAFM T MAHR
RFC13 JRRFC3—Ff, HEAdM T MAHR
RFC14 JRRFC4—Ff, HEATGM T MAHK
AFL1 Rk gl 1P67

AFL2 F(RkBm s 1P68

AFL3 Rl ) 2 vk fa - IR 2 s il 1P67
AFL32 R ) = 2 vk - 2 251 1P68
AFL4 FEURGhImEE-fa Essk P67
AFLA42 G- B iEssk  1P6es
AFL5 #&{K#[A, PTFE / MILEUE H125 1P67
AFL52 #{K5 7, PTFE / MILEUE H125 1P68

NS

-

ASI 525 FRATIE E
ASI2 525 T E2
SSI1 SSI Type 1

SSI2 SSI Type 2

SSI3 SSI Type 3 (i 7)
SSl4 SSI Type 4 (11 7)
SSI5 SSI Type 5 (11 7)
SS16 SSI Type 6

SSI7 SSI Type 7

SSI8 SSI Type 8 (1 7)
SSI9 SSI Type 9 (11 7)
SPI1 Serial Peripheral l/face
BIS1 BiSS-C right aligned

-

WYL

J
S

V0360 0-10V Clockwise 3600 (i 2)
V3601 0-10V C-clockwise 360° ({1 2)
V0270 0-10V Clockwise 2700 (f 2)
V2701 0-10V C-clockwise 270° ({1 2)
V0180 0-10V Clockwise 180° (i 2)
V1801 0-10V C-clockwise 180° (iF 2)
V0090 0-10V Clockwise 90° (i 2)
V0901 0-10V C-clockwise 90° ({F 2)
ABZ1 RS422 90° width Z (¥ 4)

ABZ2 RS422 180° width Z (i 4)

ABZ3 Push-Pull TTL 90° width Z (7 4)
ABZ4 Push-Pull TTL 180° width Z (3F 4)
ABZ5 Push-Pull HTL 90° width Z (3 4)
ABZ6 Push-Pull HTL 180° width Z (i 4) W,

g J

Notes:

1. —> IncOdert 45 A8 TR i TARAVELHERTF (FlavRREE)

2. TR 2, B R T I AT REAR A S 3B B o Vimax B IR TIHE €« X F 10V Vmax

MV = V; Vmax H4.5V, WV =W; X T5VEIVmaxlV = X; X T Vmax 49.5v, Wv =y

3 FEADLFE BT 4 o 1462 B R F112, 24, 12CTE4CTHJE LT

4 ABZi tH 1 55 5 43 FEE 19

5 INC-10{i& FF125mm A A R T gmfd ey, I H BB ACIBEAFLIHZ 7 =

6. INC-102R I\ A P BB FN S0 Pl 2L A AR R 1 F A< - I BRI B <, 162 088541715
7. HE RIS RA N PEE - 2 0056.4.27

8. BHRHHERERE, 205837

9. 22051 3 RALE FF150mm A LA _E R

10.  {NABZRKIHHIH - WA ESR I R IEHNE, T5TEE AUk, k131,072

1. EEET{UEHTSSIM-9 SPI ASI1-2/1BiSS-Cilif5
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Precision in the Extreme

A AR R AT Bk R ZettlexBRAK [ 1 HIARSE .
XA R S ] T

INC - 3 — 075 — 181001 - SSI1 - AC1 - 12 — AN =i24T 24 ¥, HAER75mm, 73 #i%18 fir, SSIPML, Hih
RS, 12V, WA R b .

INC — 4 — 90 — 191001 - ASI1 - RFC1 — 24 — AN =fil[RZEEH X, HE90mm |, 703819 7, ASHTML,
100mm7z (AL, 24V, T FHAR S AL Z 10 Ab 7.

WA EARSRHAE ™ i, BA AR A SRS - AR BIRR: -

INC — ACME - 508 — 141002 — X3601 - AB — 12CT — SBP = ACME Efil 23 E =, B 14508mm, 7> #1447,
MLl B R Y, B RS, 12VAIIR AR, SurTec650 K A HE 24k, S 4TERL

8.2 PP il W - R

5 sH LD

44 VA N e

BR, WRAR BN RO, IR LAT 7R i BB R RS AR, TR e
AYRRFE A ETER, WY R VBB S NN AR RIS A A, E AR B RRRE .

PN e (AL Ik
TEETREE 7 B2 Ry S RS (AR S5PR)
A 1 o A 4R Bl i

RS ERRL (MRS RoHSPRHERT IR
SurTec650-F AR AIAL B (Tl ot FHAR S A SR i Ab 2

& T m TAEE 73500

=R TR AR R

O<noueomm

X FARHRIETR (-600C 3eI) T4 B IR H BRI HF 12CT or 24CT . XTIl ( 105°C BEIH) e 4% B I
HLFEE I 5HT .

P RER S B )

INC — 4 — 150 — 191001 - ASI1 - RFC1 — 12CT - SBG

Al 223, E12150mm, 3038519 7, ASIHML, 100mmiziHEZ, 12V ((IEAR), SurTec650 FKIAALFT |
AN, w5 bRl
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Precision in the Extreme

9.1 ArdErZE (84%) Ml s (8i)

BLEIERL RN ) — I e
H18SI1-9, SPI1, ASI1-2, 0-10V & BiSS-Cili ifl.

i L

P4 Hhi%T INC — CAB3 —2 (2mK)
P7 % INC — CAB3 -5 (5mkK)
PR T INC — CAB3 — 10 (10mK)

i L2

FAEhiET INC — CAB3 — 2 — HT (2mK)
FAETR  INC — CAB3 — 5 — HT (5mK)
P2 & INC — CAB3 — 10 — HT (10mK)

|- [—]. .. a oo )
i 10 = e 0L
i § 9 - Black (with Brown) é -
;8 g ) Black (with Green)
! é é’ 7 Green
I 5 <} Do Bare tinned ends
= 9 8 ) Blue
I o g . é D Black (with Blue)
i S 8 ’ ’, F__
3 (%] ' ' )
! ® ! b Orange
i 2 Y ®°
A1 —/ —/
Pair Colour Connector Pin Signal Signal Signal
No. (For Info. Only) | (SSI1-8 & SPI & BiSS-C) (ASI1) (0-5V, 0-10V etc)
1 Bro 10 Vsupply Vsupply VSUPP'Y
1 B 9 oV (0% (0%
2 B 5 Data A Data A Signal
2 7 Data B Data B Signal Ref.
3 8 Clock A Not Used Span Set
3 B 6 Clock B Not Used Direction Set
4 B 1 Zero Set Zero Set Zero Set
4 2 Zero Reset Zero Reset Reset
VE:

2. Harwin DataMate J-Tek 100724 S [E 184, #4F 5 M80-461-10-42
TP S5 2= -30 5 +804% [ & ol = 1510545 IR

UL B 25 27 8045 [ (UL AWMZ2464) 55 5 15 10545 [

25 B 2= 6mm

BN %= 76mm, B 20mmifl— s A (Bl

H i K= 2, 58(10m , ##7%5+/- 0,1m

A BRI E= ﬁ{ﬁﬁﬁ PVCHI = i b 5K VU 36 2.0

Sfk= 24 AWGZ JIEARZE, 5(5(&, LG BR . PR A

SR L =FRWER LR IR R lElaﬂZkzﬁ

o P TAERGHEI L IR IAFL1-52) R, S N E5.95
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Precision in the Extreme

9.2 frifEr4E (10:8)

PO s Al ) — I B 2K
FT A/BIZIk i iE

77 ihi%T INC — CAB5 —2 (2mK:)
723k INC — CAB5 —5 (5mK:)
P2 ih%T INC — CAB5 — 10 (10mK)

I |- - - | M) ) 7
i 7 een)
i 5 i Green) <
i 5 = 6 f Black (with Blue)
] o ro Blue
. Q [5) 8
[ g g - _ \ < Bare tinned ends
: L Black (with Red
1S |8 @ < ' Red)
3 D 10 — =
| & 3 T
i § c?) 1 o Black (with Yellow)
8 C Yellow
| w 2 < " ! <
i o Black (with White)
3 ——
i 4 White

v

. HZE100, 24 AWGZZE (7x32) T2k, FAHPVCAMT ALY £, 5xWZ:,
BAKSE R (100% 7 #%) , 24 AWGK &5 M4k

B HA VG2 A5, MR ¥EBelden 9505,

JEE % . Harwin DataMate J-Tek 10:857 24 S [EH24T, #5445 M80-461-10-42.
%S = -302+804% [ )% . ULIREZEHB0HICE (UL AWMZI2464) .
EHA=7.3mm

K = 2m/5m/10m 22 5+/-100mm

B /NS AR = 76mm, B 20mmi U AR (1)

ST AHE s (P2 R THAFL1-52) i8R, SN H5.95

Pair No. | Colour Connector Pin Signal
(For Info. Only) | (A/B pulses & Z Ref.)

1 Bla 7 A complement
1 5 A
2 Bla 6 B complement
2 8 B
3 Bla 9 ov
3 10 Vsupply
4 Bla 1 Z Ref Set
4 Yellow 2 Z Ref. Reset
5 Bla 3 z
5 White 4 Z complement




( Zettleb 9. 4

Precision in the Extreme

9.3 fililxJe B - &5 INC-CLAMP1

T e B RIncOderiE 7423 . X ek B R AN “Jeaf” st “igze
Je . ZettlexEAER T 45 125mm B4R M LA R B E 7 B AE I ZE /D34 e A,
I3 A % EIncOder )X~} (A +8.00) T RIER EM2.507 8 (150mmEFE
AR ARL, 175 UL R E 6, RN A 3PIRET . O

2.0

.
~. 1 =AM
DIAM. 2.70 THRO' 2. i R
3. A%
1 /N = £0.2
iy 2 /Mg = 101
4. ME=EEE
| o= 5. FRMTR=HFEL TR
! |

/
i IncOder l -
; Stator T «
: |
! I
S L i

! 28

[ N =

i S -

P40

(4.00) (RECOMMENDED SCREW
: CAP HD. M2.5 x 10 LG. MIN

9.4 #HF - #ES INC-SH-XX

T AL 2N IncOdersE ¥ M/Ei% 1, FHL R GiAm B A 5w 2 il i) 8] R
IncOderBR il BRI . A A0 1mm/E IPolymexTME . M 75%]250mm
HRE25mm— 4 Z AN AT RN B RERFRIME, BIIIINC-SH-75. —A LI
VPRI B ERZ N O, B NEEEE5H .

B34S INC — SH =75 Fp#k4M275.0mm

S INC — SH -100 FR#F%4M%100.0mm
#AES INC = SH -125 Fr¥FRAME125.0mm
#15 INC — SH -150 #R#%4M%£150.0mm
#AES INC = SH -175 Fr¥FRAME175.0mm
145 INC — SH -200 FR#%4M%£200.0mm
S INC — SH -225 FR¥r4M%225.0mm
S INC — SH -250 #3F74M%250.0mm

. Nom.O.D.-38.7 .

Nom. O.D.-0.5

A
\ 4
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Precision in the Extreme

9.5 FfHhJKIN - Hi44= INC-RSC-X

P IR TR e e s e, XA T AR
RTEH BN T &Y. i SR EE#7 N 3 r FL A
T 1o XANAHERA RN A SR 224 X358

Bho B S EAE H T 754 300mm IncOders ) & Fh R

s

1. TJ$REL3D CAD IGES X4

2. FTA R Bfmm — At Sfr Hegl 2
3. B AR

4. MR=aE4E, WRE4E

5. A (BRAEBSEBD -

0 /M= +0.5

1 /Nifir= +0.2
2 /MU= £0.1

SIDE ELEVATION SHOWING POSITION
OF A SCREW MOUNT ROTOR & A STATOR

— 2.0

SCREW M4 STEEL
CAP HD. ST. STEEL

———— _——

N HOLES M2.5 THRO’

ONNP.C.D.

ANGLE N

I
!
|
I~ =1
I
!
| !
I I
| | !
| | :
Lo
| by
_______’__'__:_|_____L_
| | | |
| | | |
| | | |
| | | |
4 __ 41 | | |
| | | |
— ! !
| | | |
- |
| |
by I
T
! |
DIAM. A (H9 FIT) L,
[ Ll
B
< > 10.00 —p —
FFMIEER S B, {8 NWSAT FLIERR# T F. 7 EM4
B B IRET R B, ARSI R I AR T R 24 RAT o
%B’ﬁ:jﬁj& %B/fb':—%‘ RTJ‘A Rﬂ- B _'—I_—!" E’/fé N ﬁ }L
mm mm mm
ep- i 32 ' IR 75mm IncOder INC-RSC-75 24.000 44.00 30.50 45 4
1k 2 % 3A£100mm IncOder INC-RSC-100 49.000 69.00 55.50 45 4
e FHh 32 5534 125mm IncOder INC-RSC-125 74.000 94.00 80.50 45 4
314 32 X £ 150mm IncOder INC-RSC-150 99.000 119.00 105.50 30 6
T 92 5 3A175mm IncOder INC-RSC-175 124.000 144.00 130.50 30 6
T 5l 92 534 200mm IncOder INC-RSC-200 149.000 169.00 155.50 30 6
e -F5h ke B34 225mm IncOder INC-RSC-225 174.000 194.00 180.50 30 6
15l 32 534 250mm IncOder INC-RSC-250 199.000 219.00 205.50 22.5 8
e -F5h 32 B 3A300mm IncOder INC-RSC-300 249.000 269.00 255.50 22.5 8
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Precision in the Extreme

9.6 @3 - #fF5 INC-RG-X

Rl TN 23 7, W TR 75 BB R IT,
FEONHE T PO PR 25 ) XA B3 T s (LB oy 2 35
e BUE TR T I3 6

T 3KE33D CAD IGES {4
FAE T BAimm - A4 92 BR LA 2
=AY
M=%, BRAS
NE AR EYD -
0 /NEAL = +0.5
1 /NEIfE = +0.2
2 /NEURL = 0.1

.U"PS*’!\’.—‘F:

N HOLES M4 CLEARANCE & C/BORE EQUISPACED ON P.C.D. N

N HOLES M4 CLEARANCE EQUISPACED ONP.C.D. N
N HOLES M4 THRO’ EQUISPACED ON P.C.D. N

6.50 —p| —

< DIAM. B >
«— DIAM. A >
WA AR JHA R~IB N 5 E EAA N N 7L
mm mm mm
] % ¥4 75mm IncOder INC-RG-75 100.00 77.00 87.50 384 4
[a] k& ¥£100mm IncOder INC-RG-100 125.00 102.00 112.50 384 4
[a] k@ 3£ 125mm IncOder INC-RG-125 150.00 127.00 137.50 384 4
5] [ ¥5150mm IncOder INC-RG-150 175.00 152.00 162.50 23.4 6
5] % 4175mm IncOder INC-RG-175 200.00 177.00 187.50 23.4 6
5] b5 34200mm IncOder INC-RG-200 225.00 202.00 212.50 234 6
5] B5 34 225mm IncOder INC-RG-225 250.00 227.00 237.50 23.4 6
&) [ 5 250mm IncOder INC-RG-250 275.00 252.00 262.50 15.9 8
5] B ¥£300mm IncOder INC-RG-300 325.00 302.00 312.50 15.9 8
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Precision in the Extreme

10.1. IncOders () T/EJR# 2

IncOder [P A JE 2R -5 Jo Rl Jig % A8 e #% Fl e 4% ] A8 AR T
#EMh. IncOder & FHHEZEHMBIE, JHEE 5%
T2 AR — MK TR AT )« % F R e 5 5
FHIFEEAA . 2 T AEINNZ B, T DI E %
e S M. SRS AR, IncOder K
FHZM R T A RS2 it . 1% LRI AR F /5 IncOder 45
:f’él’%fi%%\ HER, BHEE. HEEs, BLHESRER
%%,

10.2. IncOder s} &6 X i H 15 2% > 1t il 5 72 B4 i) i 2
fE. HYRE FHEFTERNEE L 8. LR EFEES.

Stator

10.3. AL RER Rl 70 BE AL T AR 112

U SR EG 7 Rl BEAERRE ARV TR A, U . SRR AR L (ZRiE) #34%
BERE . AATTATRE A Ao FE 2 KORBEARRE B2, (ELZ it {3 FH F) 2 4
AE T4, BIHIRER PSSR RITBERARN .. X5 HMmMEESREOR
OCHAE B R E A1) A, 52 RTERER R T A% 42 H 1 F L .

10.4. ] DLZERE 1) AR IR FE Y6 1 2 M IncOders ?

TAEWLE B 12 B IncOder (1) B 73 A4 T AN 2 2E Al R ¥ o #rifEIncOders
TAETE-4550+854% [CEAE TAEZRM T, ¥ IR T2 4E-6048 [T 1K E ™~
AT G LI T 2VCTE(24VCT) B+10545% [ (14w g T (7 i 146 10
5HT) . £ H kAT 5 IncOders il LLTE I P BR 52 VG 2 AME ] . (R4 5k
g)?%ﬂ%?ﬁﬁﬁ@?ﬁlf}%ﬁi FEAE T AE A PR3 FE YR Bl SE KA H B[] (14

10.5. 11 R e 1 BlUE AR B SR IE & R AT 42

MEPEREASZWIE, Wk, 15, K4, W, REEb TR, g
IncOdersfE/K RN ImfR FEIBEIEH AR SRS Hefh i
PREGR AR B AR, D R S R R TR D B pl L S PR 1 46 o

10.6. W7 #EIncOder?

BHESGE TR m ks N A, Wk OIS . A7tk H IncOder [ 132
RS EHLRFF W ERRF NS HRATHR. XA ERIE BT
EE"J4523%‘@521‘?%4}%55&EI"JE@$YEE%T$o SRR EE AR
HEF IS

10.7. Hudli e I HOCRs 3T AR A 2 AR R A2
fRfmpi B (G |, HERR MBS R XA R BT 1B

FEHRGEKE.
BARAL P R R
HAKE (m) <30 <60 <120 <250
WK <400 kHz <300 kHz <200kHz <100 kHz

10.8. IncOders 2 52k Mg 2
Ao WA BT, i incOders i 22 it FLBE I 7E — AN 2 1 =i
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Precision in the Extreme

10.9. IncOdersi&E H %55 1 G371 2

. W2 IncOderstE i K i FEL i A YR B A, e K25 IncOderfI4a 477t
B HL T IO A B P AR AR R G S, R BT AR 133 1 3a AR S Re 8 H shiE R el
JEHL

10.10. IncOders /& 75 7= AE HL fli 4 5 2
SR/, AR T IncOder i N E4E XSS T . IncOdersh it B AR E % XM . IncOdersi@
T HURB S (SRR S L.

10.11. 40 R FRAT T ZHe i IncOders #h e g 2

— LG 1 S AN KL B Incoderdi . —t8IncOder4h 5 i T e 1 5t FH AR S AL ), A
SH. AT DA A ] g 3 P AR SR 3 T R A RE R B e o R AT I . B, R TR
PRI 42 b s BT 1) BE A SR AL 2R T Gl s 5 e — e iR 22 L) B . R

F, ALY S VE ] (37 FN58mmbRE = st 2 i Surtec650 5 HA R H AL HE) R 2 &
PERMEALFE T2, fHltnAlocromaiSurtec650.

10.12. 3672 5 5 EHU U ?
AFE . el A G e A i S i HE %, DABE R T, IncOderdt A iX FE I 2K

10.13. 5% 1 B & 7[R B2 5 w2 U 2 1 R

YRR, B MMM e, HEEENEEAZ. TERHIZRIEE N, IncOder
HII & PR A E VS A BRTE G . Wi [A] B2 22 M +0.35mmit i £]+0.50mm, I £RAE 10
ARSI —f%. i, f5%250mm IncOder(r) Al B A 2 A+0.50mm (I A& 35 5 Bk
[+0.35mm) , WULRIE (2R B I+~ A0 FFD I N3 +/- 8OFFD . A% FH Tl 22 [ 52 iy I B
TRAE LR AZ, o3, LSRR R4 TR R -2 I 289.4 575,

10.14. IncOders e 54T AN BN (BIT) ?

o WMEBITE /RN R, WS EA4NRES . BITRINESM/BiR, B TREGFE, #T
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(@ZEWEX) Addendum for High Accuracy Option

Precision in the Extreme
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This addendum provides preliminary data on a future, high accuracy option of the
IncOder product range. Please note the data must be considered preliminary and will

only be confirmed at formal launch.

1. Part numbering : standard part numbering but with an additional H:
example INC-3H-175-201001-SSI1-AC1-12-S-X

Surface finish: Alocrom or Surtec650 only

Size options: 75, 90, 100, 125, 150, 175, 200, 225, 250 & 300mm

Mechanical format options: Screw mount stator & screw mount rotor INC-3

Connection options: all

Voltage supply options: all

Extended range options: all

Communication options: SSI, ASI, SPI & A/B pulse outputs

Accuracy improvement: >50%

© © N o g b~ 0 DN PRE

Air gap tolerance: +0.1mm

10. Concentricity installation tolerance: +0.1mm
11.Rotor O.D. tolerance: ISO tolerance h7

12. Stator O.D. tolerance: ISO tolerance h7

Notes : Please consult local technical support for high precision products
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附件—高精度编码器选型


58mm Servo Clamp Stator
& Plain Rotor - Product Option INC-6

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm — DO NOT SCALE

3. 3RD ANGLE PROJECTION

4. AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.50g9/m?
5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES =+0.5
1 DECIMAL PLACES =+0.2
2 DECIMAL PLACES =+0.1

_ (REF.16.5) _

PLAN VIEW SHOWING AC2 CONNECTION
—p < GAP 1.2 MAX./0.8 MIN.
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SCRAP VIEW SHOWING VFLx CONNECTION
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OPTIONS FOR DIM C =6.00, 10.00, 12.00 & 12.70 ALL WITH H7 TOLERANCE.
OPTIONS FOR CONNECTOR = AC1, AC2, RC1, RC2, AFL1 TO 5, VFL1 TO 5 - SEE SECTION 8 ON HOW TO SELECT BY PART NUMBER.




58mm Servo Clamp Stator & Shaft
Clamp Rotor - Product Option INC-11

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm — DO NOT SCALE

3. 3RD ANGLE PROJECTION

4. AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.50g9/m?
5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES =+0.5
1 DECIMAL PLACES =+0.2
2 DECIMAL PLACES =+0.1

PLAN VIEW SHOWING AC2 CONNECTION

SCREW x2 < 58.00 > e (REF. 22.5)
M3 CAP HD.
ST. STEEL < U/CUT 55.0 (EXTENDS 280°) > —> [« GAP 1.2 MAX./0.8 MIN.
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OPTIONS FOR DIM C =6.00, 10.00, 12.00 & 12.70 ALL WITH H7 TOLERANCE.
OPTIONS FOR CONNECTOR = AC1, AC2, RC1, RC2, AFL1 TO 5, VFL1TO 5 SEE SECTION 8 ON HOW TO SELECT BY PART NUMBER.




@Zettleb 4.1 58mm Packaged Servo Clamp
Product Option INC-20

Precision in the Extreme

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm — DO NOT SCALE

3. 3RD ANGLE PROJECTION

4. AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.50g9/m?
5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES = +0.5
1 DECIMAL PLACES =+0.2
2 DECIMAL PLACES = +0.1

VIEWS SHOW RC2 RADIAL CONNECTION AND SOLID SHAFT
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AC2 i AC1 5

| |

|

|

CONNECTION ﬁ CONNECTION
RC2 RC1

20.0

v

OPTIONS FOR DIM A = 3.00, 3.175, 6.00, 6.35, 9.525 & 10.00 ALL WITH h7 TOLERANCE.
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Precision

NOTES

apwnE

R2.5

CONNECTIO
AC2

CONNECTIONﬁ

RC2

in the Extreme
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ES=+0.5
ES=+0.2
ES=+0.1

A
v

—— 1.50

P
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» 6.0 ¢—
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R3.5

3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM
ALL DIMS IN mm — DO NOT SCALE
3RD ANGLE PROJECTION

AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.50g9/m?
UNLESS STATED, TOLERANCES:-

VIEWS SHOW RC2 RADIAL CONNECTION AND SOLID SHAFT

9.925 +0.525

4 x DIAM. 3.30 + 0.05
THROUGH

|

: <j CONNECTION AC1

|

ﬁCONNECTION
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\4
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55 +0.000
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—»DIAM. A

—— 0.35 A

4.2 58mm Packaged Screw Flange
Product Option INC-21

MAX. 44.10

A

20.0

v

47.10

OPTIONS FOR DIM A =3.00, 3.175, 6.00, 6.35, 9.525 & 10.00 ALL WITH h7 TOLERANCE.




@Zettle@ 4.3 Hub Shaft Dimensions

Precision in the Extreme

11.925 +0.425

B +10.0
> [—— 6.0 < »
» |¢———3.0 > < DIAM. B X 9.0 DP. MIN.
|
|
|
—1 NI
L—] —
P
I /
\[*
A — @_

M3 x 0.5 IN 2 PLACES

OPTIONS FOR DIM B = 3.00, 3.175, 6.00 & 6.35 ALL WITH H7 TOLERANCE.

4.4 Mechanical Installation

58mm Shaft IncOders can be installed in various ways. The following sketches show some examples.

OPTIONAL SERVO CLAMPS x3
- SEE ACCESSORIES SECTION 9.3

! SCREW 3 x M2.5

! SCREW 4 x M3




37mm Servo Clamp Stator & Set
Screw Rotor - Product Option INC-4

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm — DO NOT SCALE

3. 3RP ANGLE PROJECTION

4. AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.509/m?
5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES =+0.5
1 DECIMAL PLACES =+0.2
2 DECIMAL PLACES = +0.1

J 21.00
2X SET-SCREW M3 c SECTION ON CENTRE LINE
6LG. ST. STEEL 0.70 MAX.
0.30 MIN.
RAD. 0.5 MAX.
|
7 A
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‘.\\\\\\\\‘Q ! I ? TS
\ STATOR | \ I Q )
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3 I k \ \ 4
T ' i
I
RAD 0.20 MAX. 1.50
) / 850 MIN.
0.20 x 45° TYP. < > U/SIDE CONFORMALLY COATED
P 37 +0.05 ~
< Ll

SUITABLE FOR SERVO CLAMP INC-CLAMP1

MAX. ROTOR/STATOR — FROM INCODER ACCESSORIES RANGE 421
|

NON-CONCENTRICITY
0.20

P
<«

A 4

37.8

A
A

O N
\J ﬂ;
- ELECTRONICS = ol 2
- MODULE = ol 3
®) /f o ] Y
ELECTRONICS MODULE
<2mm MAX. HT. ELECTRONICS 5 40 TYP.
EITHER SIDE OF 1.0THK. PCB.
CONFORMALLY COATED
P 37.00 g 28 AWG STRANDED (7x36) TINNED COPPER
il v CONDUCTORS, PTFE OUTER, TINNED COPPER BRAID
P 40.00 _ SHIELD (93% COVERAGE), POLYOLEFIN JACKET, 250+/-
i 5 LONG (5.0 DIAM.). FOR ALTERNATE CABLE LENGTHS
CONTACT ZETTLEX.

OPTIONS FOR DIM C = 5.00; 6.00; 6.35 AND 8.00 ALL WITH H7 TOLERANCE - SEE SECTION 8 ON HOW TO SELECT BY PART NUMBER.




37/mm Screw Mount Stator &
Plain Rotor - Product Option INC-8

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm — DO NOT SCALE

3. 3RD ANGLE PROJECTION

4. AL. ALLOY HOUSINGS SURTEC650 SURFACE PROTECTION 0.11-0.50g9/m?
5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES =+0.5
1 DECIMAL PLACES =+0.2
2 DECIMAL PLACES =+0.1

SECTION ON CENTRE LINE
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ELECTRONICS MODULE
<2mm MAX. HT. ELECTRONICS
EITHER SIDE OF 1.0THK. PCB.
CONFORMALLY COATED

240 TYP.

28 AWG STRANDED (7x36) TINNED COPPER
CONDUCTORS, PTFE OUTER,TINNED COPPER BRAID
SHIELD (93% COVERAGE), POLYOLEFIN JACKET, 250+/-
5 LONG (5.0 DIAM.). FOR ALTERNATE CABLE LENGTHS
CONTACT ZETTLEX.

OPTIONS FOR DIM C = 5.00; 6.00; 6.35 AND 8.00 ALL WITH H7 TOLERANCE - SEE SECTION 8 ON HOW TO SELECT BY PART NUMBER.




37mm IncOder Installation

37mm IncOders can be installed in various ways. The following sketches show some examples. Provided
axial gap and concentricity tolerances are maintained, the stated measurement performance will be met.

OPTIONAL SERVO CLAMPS x2 MIN.
(PREFERABLY x3 - SEE ACCESSORIES

|

SECTION 9.3) i
- i ? AXIAL GAP %73%mm |\'<|/|/le2]<
o olmm .

?. ROTOR é m l
|
|
| ou

|

|

|

|

|

<4—— MAX. ROTOR/STATOR NON-CONCENTRICITY 0.20mm

T

:: SERVO CLAMP STATOR & SET-
= SCREW ROTOR SHOWN

STATOR

AXIAL GAP 0.70mm MAX.
l 0.30mm MIN.

T

. SCREW STATOR & PLAIN
: ROTOR SHOWN

DIAM. 8.40
MAX

4.6 37mm Electronics Module Housing
Product Option RC373 & RC374

37mm IncOder Electronics Modules are available with a protective, mechanical housing as shown below
(Product Option RC373 with 250+250mm cable lengths or RC374 with 250+2000mm cable lengths). The
Housing is aluminium alloy and Surtec protected. Weight of Housing (excluding cables but including
Electronics Module) is 25grams. Housing lid is removable for access to Zero Set/Reset function.

- 70.0 - ,10.0
64.0
< —p 33 > |l
2x DIAM 3.2 THRO’
58.0 .
A
A \v
o o ELECTRONICS — o)
™~ S MODULE -
\ 4
v O




Integral Axial Cable (58mm only)
Product Options AFL1-52 & VFL1-52

Integral Axial Cables are for wet and/or severe shock/vibration environments for all sizes other than 37mm. The
connector is replaced by an integral cable and a block which covers the cable to IncOder joint.

= AFL1 or VFL1 Integral Axial Cable. IP67 for 1 hour & 1m depth. 2m long cable, 10-way, 24 AWG multi-
strand copper wire, semi-rigid PVC insulation & outer jacket, twisted pairs, overall foil shield, tinned copper
drain wire. Diam. 7.3mm. Min. flexing rad. = 76mm with 1-off bend rad. (e.g. on installation) of 20mm.
Operating temp.: -30 to 85°C.

= AFL2 or VFL2 Integral Axial Cable, Sealed Rotor & Stator. IP68 to 100m depth. Cable as per AFL1.

= AFL3 or VFL3 Integral Axial, High Flex Cable. IP67 for 1 hour & 1m depth and suitable for repeat bending
(>5M cycles). IGUS CF11.02.05.02 cable, 2m long, TPE outer jacket, shielded, twisted pairs, 24AWG multi-
strand, copper wire, PVC & halogen free. Hydrolysis, oil, UV & microbe resistant. Diam. 9.0mm. Min. radius
45mm (fixed) & 61mm (flexing). Operating temp.: -35 to +85°C (flexing) or -40 to +85 °C (fixed). Operating
temps. limited by IncOder, not cable.

= AFL32 or VFL32 Integral Axial, Hi-Flex Cable, Sealed Rotor & Stator. IP68 to 100m. Cable as AFL3.

= AFL5 or VFL5 Integral Axial, PTFE/MIL-Spec Cable. IP67 for 1 hour & 1m depth. 1.1m cable with
individual Brand-Rex SPC00443A00x PTFE coated 24AWG multi-strand, copper wire, twisted pairs, to BS
3G 210, in overall Raychem RAY101-3.0 braided screen. Pro-Power STFE4-6.4-1.2MNAT PTFE outer
sleeve. This non-flammable cable is resistant to oils, lubricants, fuels and is flexible. Min. flex rad.= 76mm
with 1 off bend rad. (e.g. on installation) of 8mm. Op. temp.=-60 to +105°C (limited by IncOder, not cable).

AFL52 Integral Axial, PTFE/MIL-Spec Cable, Sealed Rotor & Stator. IP68 to 100m. Cable as per AFL5.

Table A - Connections for AFL1, VFL1, AFL2, VFL2, AFL5, VFL5, AFL52, VFL52

Pair No. | Colour Connector Pin Signal Signal Signal Signal
(For Info. Only) | (SSI1-9 & SPI & BISS-C) (ASI1 & ASI2) (0-10V) (A/B pulses & Z Ref.)
1 Bla 7 Data B Data B Ref. Voltage A complement
1 Green 5 Data A Data A Signal A
2 B 6 Clk B Not used - do not connect Direction Set B complement
2 8 Clk A Not used - do not connect Span Set B
3 B 9 ov ov ov oV
3 10 Vsupply Vsupply Vsupply Vsupp\y
4 B 1 Zero Set Zero Set Zero Set Z Ref Set
4 Yellow 2 Zero Reset Zero Reset Zero Reset Z Ref. Reset
5 Bla 3 Not used - do not connect | Not used - do not connect | Not used - do not connect Z
5 White 4 Not used - do not connect [ Not used - do not connect | Not used - do not connect Z complement
Table B - Wiring connections for AFL3, AFL32, VFL3 & VFL32
Pair No. | Colour Connector Pin Signal Signal Signal Signal
(For Info. Only) | (SSI1-9 & SPI & BISS-C) (ASI1 & ASI2) (0-10V) (A/B pulses & Z Ref.)
1 Grey 7 Data B Data B Ref. Voltage A complement
1 Pink 5 Data A Data A Signal A
2 Yellow 6 Clk B Not used - do not connect Direction Set B complement
2 Green 8 Clk A Not used - do not connect Span Set B
3 9 oV ov ov oV
3 10 Vsupply Vsupply Vsupply Vsupp‘y
4 1 Zero Set Zero Set Zero Set Z Ref Set
4 2 Zero Reset Zero Reset Zero Reset Z Ref. Reset
5 3 Not used - do not connect | Not used - do not connect [ Not used - do not connect z
5 White 4 Not used - do not connect [ Not used - do not connect | Not used - do not connect Z complement

Cable Lengths for AFL & VFL Product Options. If a non-standard cable length is required, simply change
the part number from, for example, AFL1 to AFL1.5.0 for a 5.0m cable or from AFL32 to a AFL32.0.9 for a
0.9m cable. For shorter cables there is no price difference. There may be a price variation for integral cables
longer than standard — contact Zettlex or your local rep. General tolerance on cable lengths is +50mm.

Connectors for AFL & VFL Product Options. Fitting connectors such as D-38999 military type or
hermetically sealed connectors is a frequent requirement. Please contact Zettlex or your local representative,
stating cable type (preferably chosen from list above), cable length & connector type.



Measurement & Electrical Data

(58mm)

Measurement & Elec. Data for Digital Comms Interfaces - Product Options SSI1-9, SPI, ASI1, ASI2 & BiSS-C

INC-x-58

Measurement

Absolute over 360°. Note this is true absolute - no mofion required at startup

Resolution (121001 Product Option) 12bits  4,096counts per rev 316.4arc-secs 1536micro-rads
Resolution (141001 Product Option) 14bits  16,384counts per rev 79.1arc-secs  384micro-rads
Resolution (161001 Product Option) 16bits 65,536counts per rev 19.77arc-secs 96micro-rads
Resolution (171001 Product Option) 17bits 131,072counts per rev 9.89arc-secs 12micro-rads
Repeatability +-1 count
Static Accuracy over 360° <150arc-seconds or 0.73miliradians
Internal Position Update Period <0.1 millisecond
Thermal Drift Coefficient <0.50 ppm/K Full-Scale
Max. Speed for Angle Measurement 10,000 r.p.m.
Data Outputs RS422 Compatible, supports SSI (Serial Synchronous Interface), asynchronous serial interface, SPI or BiSS-C
Power Supply 5VDC(4.5-32VDC) or 12VDC (4.5-32VDC) or 24VDC (4.5-32VDC) VDC
Current Consumption <100 (typically <75 and does not change significantly with voltage supply) miliAmp
Reverse Polarity PSU Reverse polarity protected to max. supply voltage VDC
Connector (ACx & RCx Product Options) Harwin Data Mate Vertical Plug 10 Way with 2 Jack Screws Type M80-500-10-42 or M80-510-10-42 or M80-540-10-42
Mating Connector (ACx & RFCx) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
Zero Setting| Via Connector Pin or Integral Cable - see details for setand resetin relevant Section for Connector, Cable or Comms Interface
Power Up Time To 1st Measurement <100 millisecond
Measurement & Electrical Data for A/B/Z Pulses Comms Interfaces - Product Option ABZ1-6
INC-x-58
Measurement Incremental with reference mark. Position of reference mark programmable by user.
Resolution As above - resolution defined as one edge of A/B pulse train
Repeatability +-1 count
Static Accuracy over 360° <150arc-seconds or 0.73milliradians
Internal Position Update Period <0.1 millisecond
Thermal Drift Coefficient <1 ppm/K Full-Scale

Max. Speed for Angle Measurement

10, 12 or 14bits =6,000r.p.m.  16bits = 3,600r.p.m.  17bits = 1800r.p.m.

Data Outputs| A/B pulses with Z pulse ref. Z position setiable from connector/cable. Z pulse width selectable by Product Option/ Part Number.

Power Supply 5VDC+10% or 12VDC (8-32VDC) or 24VDC (8-32VDC) vDC

Current Consumption <150 (does notvary significantly with supply voltage) millAmp
Reverse Polarity PSU Reverse polarity protected to max. supply voltage VDC
Connector (ACx & RFCx Product Options) As above - resolution defined as one edge of A/B pulse train
Mating Connector (ACx & RFCx) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
Z Position Setting| Via Connector Pin or Integral Cable - see details for setand resetin relevant Section for Connector, Cable or Comms Interface
Power Up Time To 1st Measurement <120 millisecond




Environmental & Further Data

Environmental Data

(58mm)

INC-x-58
Operating Temp. Minus 45 to +85 Celsius
Minus 60 to +85Celsius for 12VCT & 24VCT Product Option.  Minus45 to +105Celsius max. for 5HT Product Option
Operation outside limits to be qualified by user. For operations below minus 60 Celsius: contact Zetflex or local representative.
Storage Temp. Minus 55 to +125 (Minus 60 to +125 for 24CT Product Option) Celsius
Temperature Shock MIL-STD-810G, Method 503.5, Procedure I-B (T1=-40 °C, T2=55°C.)
IP Rating - Rotor & Stator IP67 for <60 minutes & 1m depth (Installed with mechanically protected connector or AFL1-5 or VFL1-5 Product Options)
|P68 100m depth (Installed with mechanically protected connector or AFL2-52 or VFL2-52 Product Option)
For immersion at depths of >100m select Extended Range High Pressure Option
IP Rating - Connector IPS0 (ACx or RCx Product Option). See Section 4.7 for IP rating of AFLx & VFLx Product Option
Humidity | RH 0-99% standard. Select Extended Range Option C & appropriate connector for condensing humidity or long term immersion
Salt Fog (Instlalled with protected cable/connedorlor any integral axilal cable) Complies witﬁ DEF STAN 09-3? Pt 3 Iss. 4, Test CN2 Salt
Mist Test Select Extended Range Option C and appropriate connector for environments with significant exposure to salt fog
Bio Hazards (Installed with protected cable/connector or any integral axial cable) Complies with DEF-STAN 00-35 Pt 4 Iss. 4 Secfion 11
(Hazards)
Induced Dust & Sand Complies with DEF STAN 00-35 E’t3 Iss 4, TestCL25 (.TurbulentD.ust) Catj. Select Extended Range Option C and
appropriate connector for environments with abrasive dustor sand.
Mechanical Impact Resistance IKO7 - when installed - suitable for mechanical impacts from objects of >200grams from 1m height
Shock IEC 60068-2-27 100g for 11ms - axial & radial - suitable for most airborne, marine & armoured vehicles
MIL-STD-810G, Method 516.6, Procedure |-Functional Shock - axial and radial - 40 g 11 ms, sawtooth waveform
For more extreme or prolonged conditons specify Extended Product Option G & preferably Integral Axial Cable
Vibration IEC 60068-2-6 20g for 10-2000Hz - axial and radial - suitable for most high vibration & airborne environments
MIL-STD-810G, Method 514.6, Procedure | - axial and radial - Category 20, for tracked vehicles
For more extreme or prolonged conditons specify Extended Product Option G and preferably Integral Axial Cable
Environmental pressure range 0107 (i.e. vacuum to 7). See Extended Product Range High Pressure Option for higher operating pressures Bar
Max. permissible press. change rate 1 Bar/second
EMC Radiated Susceptibility (Installed) Complies with IEC 61000-6-2 - suitable for fitment in harsh EMC environments
EMC Radiated Emissions (Installed) Complies with IEC 61000-6-4 - suitable for fitment adjacent to EMI sensitive devices
Materials - all Product Options
Rotor & Stator Housings Standard range:- Al. alloy (6061-T6 or 6084-T6) with SurTec650. Sensor surfaces: FR4 grade epoxy
Product Option A or S:- Alocrom finish al. alloy (6061-T6 or 6084-T6). Sensor surfaces: FR4 grade epoxy
Connector (ACx or RCx Product Option) PPS with Stainless Steel Screw Fixings and Gold & Tin Electrical Connections
Miscellaneous - all Product Options
Mass Shaft Clamp Rotor (max.) 43 grams
Mass Plain Rotor (max.) 32 grams
Mass Servo Clamp Stator (AC1) 43 grams
Mom. of Inertia Shaft Clamp Rotor (max.) 2.0E-05 Kgn
Mom. of Inertia Plain Rotor (max.) 1.8E-05 Kgn
MTBF 0.22 failures per 1M hours based on MIL-HBK-217+ method for ground military vehicles at 20Celsius average
MTBF 0.35 failures per 1M hours based on MIL-HBK-217+ method for naval sheltered at 35Celsius average

Hazardous materials

Standard range - Hazardous materials not used. RoHS compliant. RoHS certificate available. REACH statement available.

Outgassing materials

Complies with NASA class'n as low outgas mat. with TML <1% & CVCM <0.1% at125C & 24hrs vacuum to ASTM E-595-90

ITAR classification

NotITAR controlled. No ITAR components

Approvals| Flammability Ratng UL94V-0. Standard range - RoHS compliant- RoHS certificate available. REACH statement available.
Marking Zetflex, logo, CE & UL94V-0 printed on Rotor & Stator faces; Serial No. labelled on exterior diameter of Stator housing
Extended Product Range Option E - engraved serial number and part number on exterior faces of Stator & Rotor
Country of Manufacture UK

Export Licence Requirements

Not required for products of <1000mm diameter




Measurement, Electrical &
Environmental Data (37mm)

Measurement, Electrical, Environmental & Material Data for 37mm IncOder

Measurement

Measurement Absolute over 360°. Note this is rue absolute - no motion required at start up
Resolution (101001 Product Option) 10bits ~ 1,024counts per rev 1265.6arc-secs 6144micro-rads
Resolution (121001 Product Option) 12bits  4,096counts per rev 316.4arc-secs 1536micro-rads
Resolution (141001 Product Option) 14bits  16,384counts per rev 79.1arc-secs  384micro-rads
Resolution (161001 Product Option) 16bits 65,536counts per rev 19.77arc-secs 96micro-rads
Resolution (171001 Product Option) 17bits 131,072counts per rev 2.4Tarc-secs 12micro-rads
Repeatability +-1 count
Static Accuracy over 360° <0.098 degrees or <1.71milliradians
Internal Position Update Period <0.1 millisecond
Thermal Drift Coefficient <1.0 ppm/K Full-Scale
Max. Speed for Angle Measurement 6,000 r.p.m.
Max. Physical Speed 10,000 r.p.m.
Electrical
Data Outputs RS422 Compatible, supports SSI (Serial Synchronous Interface), asynchronous serial interface (ASI), SPI or BiSS-C.
Power Supply 5VDC (4.5-8VDC) or 12VDC (4.5-14VDC) VvDC
Current Consumption <100 (typically <75 and does not change significantly with voltage supply) milliAmp
Reverse Polarity PSU Reverse polarity protected to max. supply voltage VvDC
Zero Setting Zero Setor Reset to factory value via Electronics Module - Section 7.1
Power Up Time To 1st Measurement <75 millisecond
Environment
Operating Temp. Minus 45 to +85 (+65 at>8VDC power supply) Celsius
Operation outside limits to be qualified by user. Attemperatures >85Celsius, duration should be minimized.
Options available below minus 60 Celsius operation: contact Zetflex or local representative for details
Storage Temp. Minus 55 to +125 Celsius
Temperature Shock MIL-STD-810G, Method 503.5, Procedure I-B (T1=-40 °C, T2=55°C.)
IP Rating - Rotor & Stator IP67 for <60 minutes & 1m depth
Humidity RH 0-99% non-condensing - but unaffected by occasional condensation
Salt Fog Complies with DEF STAN 00-35 Pt 3 Iss. 4, Test CN2 Salt Mist Test
Bio Hazards Complies with DEF-STAN 00-35 Pt 4 Iss. 4 Section 11 (Hazards)
Induced Dust & Sand Complies with DEF STAN 00-35 Part 3 Issue 4, Test CL25 (TurbulentDusf) Cat 1
Shock IEC 60068-2-27 100g for 11ms - axial & radial - suitable for most airborne, marine & armoured vehicles
MIL-STD-810G, Method 516.6, Procedure I-Functional Shock - axial and radial - 40 g 11 ms, sawtooth waveform
Vibration IEC 60068-2-6 20g for 10-2000Hz - axial and radial - suitable for most high vibration & airborne environments
MIL-STD-810G, Method 514.6, Procedure | - axial and radial - Category 20, for tracked vehicles
Environmental pressure range 0 to 4 (in other words vacuum to 4) Bar
Max. permissible press. change rate 1 Bar/second
EMC Radiated Susceptibility (Installed) Complies with IEC 61000-6-2 - suitable for fitment in harsh EMC environments
EMC Radiated Emissions (Installed) Complies with IEC 61000-6-4 - suitable for fitment adjacent to EMI sensitive devices
Miscellaneous
Mass Set-Screw Rotor (max.) 10 (for 8mm bore) grams
Mass Plain Rotor (max.) 7 (for 8mm bore) grams
Mass Screw Mount Stator (max.) 20 (for 8mm bore) grams
Mass E-Module in Housing 25 grams
MTBF 0.22 failures per 1M hours based on MIL-HBK-217+ method for ground military vehicles at 20Celsius average
MTBF 0.35 failures per 1M hours based on MIL-HBK-217+ method for naval sheltered at 35Celsius average
Hazardous materials| Standard range - Hazardous materials not used. RoHS compliant RoHS certiicate available. REACH statement available.
Outgassing materials | Complies with NASA class'n as low outgas mat. with TML <1% & CVCM <0.1% at125C & 24hrs in vacuum to ASTM E-595-90
ITAR classification Not ITAR controlled. No ITAR components.
Approvals| Flammability Rating UL94V-0. Standard range - RoHS compliant- RoHS certificate available. REACH statement available.
Marking Zeftex, logo, CE & UL94V-0 printed on Rotor & Stator faces; Serial Number label.
Extended Product Range Option E - engraved serial number and part number on exterior faces of Stator & Rotor
Country of Manufacture UK
Export Licence Requirements Not required for products of <1000mm diameter
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Precision in the Extreme

IncOder37- 58 FAQs

10.19. How does Zettlex manage the obsolescence of electronic components?

Zettlex has detailed obsolescence policies and procedures as part of our Quality Management System.
Generally, our policy is only to use electronic components which are widely used; available from a variety of
sources and have low likelihood of obsolescence. In the event of an electronic component becoming obsolete
we typically select, specify and, if necessary, qualify a suitable form, fit & functional alternative.

10.20. Can IncOders be used submerged in oil or water?

Yes. All units can be used in mineral oil. Use integral axial cable connections (58mm only) for submersion in
water together with Extended Range Product Option C. If submersion is at depth then also specify Extended
Range Product Option C (58mm only). If necessary, contact Zettlex for further information.

10.21. Does the accuracy of IncOders improve if the range is reduced?

Yes. Repeatability is unaffected but accuracy — in other words, linearity - improves as the range reduces. This
can be advantageous in some applications where the range of motion is restricted, such as elevation controls
in pointing devices which are often <90°. The following table shows the effect on quoted accuracy as scale
reduces for all devices with a digital output:-

IncOder Size (mm)

Static accuracy.
Ranges up to 360°

arc-seconds

Static accuracy.
Ranges up to 90°

arc-seconds

Static accuracy.
Ranges up to 60°

arc-seconds

Static accuracy.
Ranges up to 30°

arc-seconds

37

353

268

184

141

132

93

77

58 150

The rate of improvement of static accuracy vs. range is not a simple linear function. This means that if your
application’s range is say 120° the quoted accuracy should be taken from the column ‘up to 360°. Similarly if
your range is 45° the quoted accuracy should be taken from the column ‘up to 60°. For clarity, the above
applies to all IncOders not just customised products with reduced scale.

10.22. Can we accurately calculate speed using an IncOder?

Yes. There are various approaches and the optimal approach depends on the nature of your application and
how accurately speed is to be measured. Generally, 0-10V output IncOders are not suitable for speed
calculation because they are typically only suitable for <1 revolution operation rather than continuous rotation.
The first option is to use an IncOder with A/B pulses. The second option is to use a Duplex IncOder (INC-10)
with an A/B pulse inner and an absolute angle outer. The third option is to use a device with an absolute angle
output such as SPI or SSI, and where SPI1 or SSI4 product options are particularly advantageous. The
approach for this third option is detailed in a separate document - please refer to Zettlex IncOder App Note —
Calculating Speed. You can find this in the IncOder section of our web-site (www.zettlex.com) or ask your
local Zettlex representative for a copy.

10.23. Does current consumption depend on supply voltage?
No - because we use linear voltage regulators in the IncOder stator.



IncOder325-595 Main Dimensions — External Mount Stator
& Screw Mount Rotor — product Option INC-13

A

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM
2. ALL DIMS IN mm — DO NOT SCALE

3. 3RP ANGLE PROJECTION

4. VIEW SHOWN WITH AXIAL CONNECTOR (AC1)

5. UNLESS STATED, TOLERANCES:-
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INC-13-325 INC-13-379 INC-13-429 INC-13-595
Diam. A : Stator O.D. 325.00 379.00 429.00 595.00 mm
Diam. B : Rotor O.D. 304.10 358.10 408.10 574.10 mm
Diam. C : Stator I.D. 256.70 310.70 360.70 526.50 mm
Diam. D : Stator P.C.D. 312.50 366.50 416.50 582.50 mm
Diam. E : Rotor P.C.D. 248.70 302.70 352.70 518.70 mm
Angle J : Rotor Offset Angle 22.5 18 18 15 degrees
Angle K : Stator Offset Angle 22.5 18 18 15 degrees
N : Holes in Stator 8 10 10 12
M : Holes in Rotor 8 10 10 12
Max. Radial Misalignment 0.25 mm




External Mount Stator & Screw Mount
Rotor — Installation Guide

External Mount Format IncOders can be installed in various ways and the following sketches show a few
examples. Provided the axial gap and concentricity tolerances are maintained, then the stated measurement
performance will be met.
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Measurement, Electrical &
Environmental Data

Measurement, Electrical, Environmental & Other Data for IncOder Maxi Range

INC-13-325 | INC-13-379 | INC-13-429 | INC-13-595
Measurement Absolute over 360°. Note this is true absolute - no motion required at startup
Resolution (181001 Product Option) 18bifs  262,144countsperrev  4.94arc-secs  24micro-rads
Resolution (191001 Product Option) 19bifs  524,288countsperrev  2.47arc-secs  12micro-rads
Resolution (201001 Product Option) 20bis  1,048,576countsperrev 1.24arc-secs  6Bmicro-rads
Resolution (211001 Product Option) 21bits 2,097,152counts perrev  0.62arc-secs  3micro-rads
Resolution (221001 Product Option) 22his 4,194,304counts per rev  0.31arc-secs  1.5micro-rads
Repeatability -1 LSB
Static Accuracy over 3600 <38 <40 <45 <60 arc-seconds
Static Accuracy over 36[]0 <0.19 <0.20 <0.22 <0.29 millradians
Internal Position Update Period <0.1 millisecond
Thermal Drift Coefficient <0.50 ppm/K Full-Scale
Max. Speed for Angle Measurement 4,500 rp.m
Max. Physical Speed 10,000 r.p.m
Data Qutputs RS422 Compatible, supports SSI (Serial Synchronous Interface), asynchronous serial interface, SPI or BiSS-C
Power Supply 5VDC(4.5-32VDC) or 12VDC (4.5-32VDC) or 24VDC (4.5-32VDC) VDC
Current Consumption <100 (typically <75 and does not change significantly with voltage supply) miliAmp
Reverse Polarity PSU Reverse polarfty protected to max. supply voltage VDC
Connector (AC1 & RFCx Product Option) Harwin Data Mate Vertical Plug 10 Way with 2 Jack Screws Type M80-500-10-42 or M80-510-10-42 or M80-540-10-42
For alternative connectors such as military shell type contact Zetfex
Mating Connector (AC1 & RFCx) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
Zero Setting Via Connectoror integral cable (AFLx) - see defails for setand resetin relevant Section
Power Up Time To 1st Measurement <100 milisecond
Environmental
Operating Temperature Minus 45 to +85 Celsius
Minus 60 to +85Celsius for 12VCT & 24VCT Extended Range Product Options. ~ Minus 45 to 105Celsisus for 5SHT Extended Range Product Options.
Operation outside limits to be qualified by user. Options available below minus 60 Celsius operation: contact Zetfex or local representative
Storage Temperature Minus 55 to +125 (Minus60 to +125 for 24CT Product Option) Celsius
Temperature Shock MIL-STD-810G, Method 503.5, Procedure I-B (T1=-40 °C, T2=55°C.)
IP Rating - Rotor & Stator IP67 for <60 minutes & 1m depth (Installed with mechanically protected connecor or AFL1, 3, 4, 5 & VFL Product Options)
IP68 100m depth (Installed with mechanically protected connector or AFL2 Product Option)
For immersion at depths of >100m select Extended Range Option 'V'
IP Rating - Connector IP50 (AC1 or RFC1-4 & RFCT7-14 Product Option). See Section 3.4 for IP rating of Integral Cable Product Option
Humidity RH 0-99% as standard. Select Extended Range Option C and appropriate integral cable for condensing humidity or long term immersion
Salt Fog (Installed with protected cable/connector or any integral axial cable) Complies with DEF STAN 00-35 Pt 3 Iss. 4, Test CN2 Salt Mist Test Select Extended Range
Option C and appropriate connector for environments with prolonged or significant exposure to salt fog
Bio Hazards (Installed with protected cable/connector or any AFL connection) Complies with DEF-STAN 00-35 Pt 4 Iss. 4 Section 11 (Hazards)
Standard units comply with DEF STAN 00-35 Pt 3 Iss 4, Test CL25 (Turbulent Dusf) Cat1.
Induced Dust & Sand ) ) . . ) .
Select Extended Range Option C and appropriate connector for environments with extreme levels or particularly abrasive dustor sand.
Mechanical Impact Resistance IKO7 - when installed - suitable for mechanical impacts from objects of >200grams from 1m height
Shock IEC 60068-2-27 100g for 11ms - axial & radial - suitable for most airborne, marine & armoured vehicles
MIL-STD-810G, Method 516.6, Procedure I-Functional Shock - axial and radial - 40 g 11 ms, sawtooth waveform
For more extreme or prolonged conditions specify Extended Product Option G and preferably Integral Axial Cable Product Opions
Vibration |EC 60068-2-6 20g for 10-2000Hz - axial and radial - suitable for most high vibration & airborne environments
MIL-STD-810G, Method 514.6, Procedure | - axial and radial - Category 20, for tracked vehicles
For more extreme or prolonged conditions specify Extended Product Option G and preferably Integral Axial Cable Product Options
Environmental pressure range 010 7 (in other words vacuum to 7). See Extended Product Range High Pressure Option for higher operating pressures Bar
Max. permissible press. change rate 1 Bar/second

EMC Radiation Susceptibility

(Installed) Complies with [EC 61000-6-2 - suitable for fitment in harsh EMC environments

EMC Radiated Emissions

(Installed) Complies with [EC 61000-6-4 - suitable for fitment adjacent to EMI sensitive devices

Materials

Rotor & Stator Housings

Standard range:- Housings in aluminium alloy (6061-T6 or 6084-T6) with clear, hard-anodised surface finish. Alternate (conductive) surface finishes in Extended
Product Option A: Alocrom or S: SurTec650. Sensor surfaces: FR4 grade epoxy.

Connector (AC1 or RFCx Product Option)

PPS with Stainless Steel Screw Fixings and Gold & Tin Electrical Connections

Miscellaneous

MTBF

0.22 failures per 1M hours based on MIL-HBK-217+ method for ground military vehicles at 20Celsius average

MTBF

0.35 failures per 1M hours based on MIL-HBK-217+ method for naval sheltered at 35Celsius average

Hazardous materials

Standard range - Hazardous materials not used. RoHS compliant. RoHS certiicate available. REACH statement available.

Outgassing materials

Complies with NASA classification as low outgas mafl. with TML <1% & CVCM <0.1% at125C & 24hrs in vac to ASTM E-595-90

ITAR classification

NotITAR confrolled. No ITAR components

Approvals Flammability Rating UL94V-0. Standard range - RoHS compliant- RoHS cerfficate available. REACH statement available.
Marking Zetiex, logo, CE & UL94V-0 printed on Rotor & Stator faces; Serial No. labelled on exterior diameter of Stator housing
Country of Manufacture UK

Export Licence Requirements

Not required for products of <1000mm diameter




IncOder325-595 FAQs

10.19. How does Zettlex manage the obsolescence of electronic components?

Zettlex has detailed obsolescence policies and procedures as part of our Quality Management System.
Generally, our policy is only to use electronic components which are widely used; available from a variety of
sources and have low likelihood of obsolescence. In the event of an electronic component becoming obsolete
we typically select, specify and, if necessary, qualify a suitable form, fit & functional alternative.

10.20. Can IncOders be used submerged in oil or water?
Yes. All units can be used in mineral oil. Use integral axial cable connections for submersion in water together
with Extended Range Product Option C. If submersion is at depth then also specify Extended Range Product
Option C. If necessary, contact Zettlex for further information.

10.21. Does the accuracy of IncOders improve if the range is reduced?

Yes. Repeatability is unaffected but accuracy — in other words, linearity - improves as the range reduces. This
can be advantageous in some applications where the range of motion is restricted, such as elevation controls
in pointing devices which are often <90°. The following table shows the effect on quoted accuracy as scale
reduces for all devices with a digital output:-

IncOder Size Static accuracy. Static accuracy. Static accuracy. Static accuracy.
mm Ranges up to 360° Ranges up to 90° Ranges up to 60° Ranges up to 30°
arc-seconds arc-seconds arc-seconds arc-seconds
325 38 36 28 19
379 40 38 30 20
430 45 43 34 23
595 60 57 45 30

The rate of improvement of static accuracy vs. range is not a simple linear function. This means that if your
application’s range is say 120° the quoted accuracy should be taken from the column ‘up to 360°. Similarly if
your range is 45° the quoted accuracy should be taken from the column ‘up to 60°'.

10.22. Can we accurately calculate speed using an IncOder?

Yes. There are various approaches and the optimal approach depends on the nature of your application and
how accurately speed is to be measured. One option is to use a device with an absolute angle output such as
SPI or SSI, and where SPI1 or SSI4 product options are particularly advantageous. The approach is detailed in
a separate document - please refer to Zettlex IncOder App Note — Calculating Speed. You can find this in the
IncOder section of our web-site (www.zettlex.com) or ask your local Zettlex representative for a copy.

10.23. Does current consumption depend on supply voltage?
No - because we use linear voltage regulators in the IncOder stator.
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