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Precision in the Extreme

1. T3KEL3D CAD IGES ({4
2. i R B AR I TR (ACD
3. B R #Aimm - A% 92 H i) 2241
4. b Eve-2
5. WZ: -0 /N = £0.5
1 /NEhr = 20.2
2 /NEhE = 0.1
2 HOLES DIAM 3.20+0.05 ZERO POS'N

THRO' ON DIAM. B
(ROTOR & STATOR)

AIR GAP 1.10 £0.35 —»| |€—

STATOR\ ROTOR
=

-

N HOLES DIAM 2.80+0.05
THRO’ EQUISPACED ON

DIAM. B

(ROTOR & STATOR)

C (ROTOR)+10.8

«—— C (ROTOR)

CONNECTOR

0.30x45° TYP.

J D (STATOR) R R0.2 MAX. —> l¢— 250
< 5 > IN 2 PLACES
< > —> 560
. D (STATOR)+10.0 R 4 MAX —>| |4
< " > ' SECTION ON
< > CENTRE LINE
< e 4.80—P| €
VIEW ON EXTERIOR FACE OF STATOR 080 —p| e
< > (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

JUTA - &7/ F5Me 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 30000  [mm
JIB - FiR B 3050 4550 55,50 80.50 105.50 130.50 155.50 180.50 205.50 25550  [mm
e - H#F s 25.00 40.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 25000 [mm
JUHD - SEF R 25.80 4080 50.80 75.80 100.80 125.80 150.80 175.80 200.80 25080  [mm
RSHE-T.D.C.IRE A 30 30 30 30 30 30 30 30 20 20 degrees
N i e 4 4 4 4 6 6 6 6 8 8

BRI i % 0.25 m

58 TR 1 M2.5 55 Sk B AT FIM SR
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Precision in the Extreme
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Precision in the Extreme

I
1. TTFREL3D CAD IGESICHF
2. A RITA AR I SR IT RN
3. Z: 9. 3% T il il e A
4. P A RF B mm - AR 3% SLBR H 122 il
5. ek A
6. NZE -0 /N = £0.5
1 /NEAL = +0.2
2 /NEUL = 20.1
AIR GAP 1.10 £0.35 —»| |[¢— ROTOR
0.3x45° TYP.
|
STATOR \ n
! [~ A
CONNECTOR r'y
S
7Y
} | e
22 MAX. - . e N -+ 5 o B
2| o
? o
' v
|
’ 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 —» I« ECTION ON
VIEW ON EXTERIOR FACE OF STATOR %
< pi(21.6)  <ENIRELINE
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 /875 75.00 90.00 100.00 125.00 15000 175.00 200.00 225,00 250,00 30000  |mm
RFC - 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
KRR AwE 025 m
TE T AN E A B e IBAT [ e 5 7 (CURAY), AR R (LR F) 3k 3 ML 4% [ e e 7
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Precision in the Extreme

1. T 3REL3D CAD IGES3C
2. Z: JL9.3FE I A ] iR &
3. i Al 1) T AR I PR T R R
4. BT R ~F A mm - R3Sz PR LA 22 )
5. B
6. N -0 /ML = £0.5
1 /NEhr = +0.2
2 /INEUL = +0.1
AIR GAP 1.10 £0.35 ——p| [ 4¢——
ROTOR
. STATOR C/FR 0.3 x45° TYP.
' /
[
CONNECTOR ’ N
- ‘f
v . z
o)
2mvax. -H-bb---ooee i) - S T OO N T 5 <
x
? - 3
— J!
6 [~
+ ﬁ_ [ {V
1 r i RO.2 MAX.
' IN 2
PLACES
D (STATOR) SECTION ON
< > 1.50 - CENTRE LINE
i A | -
< > 8.30 > -
B A +3.00 R
< > —» [«—— 560
4 MAX. —>| |&—
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- R 30.00 45.00 55.00 80.00 105.00 130.00 155.00 180.00 205.00 25500 [mm
RD - B F WG 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 21080 26080  |mm
RARRRE 025 m
SEFRIEEF R e 1 FHEEREET, ARER L) RENEEEEE T
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fiil iR e 5 5 1 An2ti-F-# 1 slIncOders i LR I 2 F 7 S0 236 . N I B o 1 LRI 1o 223 2 N 22
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e B o
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v
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) R

|
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|
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r Z %
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e e \

7

)

e T/ TRAALIE 0.25mm
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l #/N0.75mm

MR f

\

FHUE 2247 S W AR
]
— /TR AAROE 0.25mm
fAl i B
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- [ T I < | - / 1) l % /M0.75mm
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Precision in the Extreme

A3REL3D CAD IGES 4
il ) R 1 L R
FTAE RH B fimm - R sz B 51 21
AR
ANZE: -0 /ML = £0.5
1 /N7 = 0.2
2 /NIfT = £0.1

S"P.‘-”!".“E

2 HOLES DIAM 3.20+0.05

5.4 XU
FEERIET INC-10

THRO’ ON DIAM. B ZERO POS'N
(ROTOF@TOR) 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 <
ON STATOR (2.5 DEEP _._._i 3 _
ON ROTOR) EQUISPACED
ON DIAM. B
] [ -
A
:xl U .\'\,
| - x
o
22 MAX _4‘ .................... —_——— - — . - = O <
x
f \ N 3
. v
. i —
%S INNER|DEVICE 6/
e N <
e LHE-
|
qureepevce ] N|& v
o |:>' RO.2 MAX. STATOR SECTION
6 Typ__r € IN 2 SHOWN OUT OF
PLACES POS'N FOR CLARITY
11— 2 | D (STATOR) > — [ 560
P A o oamax. — e
SECTION ON ‘XX’
VIEW ON EXTERIOR FACE OF STATOR 9.80 —» &
< > (16.5)

ML A IncOdersS& BT 4 : /N MAZ g IncOders B 3 7E—#2 - % —MEANE, $E oA
TEW . RPN 25mEL R 4G, fm Rt (ACL) SBERLE (AFL1-5)%iH.
e MEMERESE RS T M AMA 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 nfa nfa nfa 125.00 150.00 175.00 200.00 225.00 250.00 30000 (mm
RAFB - WEEZ nla nla nla 80.50 10550 13050 15550 18050 205.50 2550  |mm
R~FC - 7Rz 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 4 nfa nfa nfa 4 6 6 6 6 8 8
SN TR nfa nla nfa 0.25 mn
ET AT EM nla nfa nla M2, 58051 K B R T R 5
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UL A1 IncOders T LUR A % Fh 7 a2t R MR EIRAR T ILRIT . 2230 %
N LA BB G 0 Bl (D RN [ o A 2 VB Y, A (AR A i ORI EE

:4_ /B FRKAFGE 0.25mm
[
I

——

i Hhr a5 k1.45mm
i l #%/1N0.75mm

v
\\i\\\w r

|
i
i
i
|
i
|
|
i
i jj i //\\\\\\Eﬁm@
: H5E T
| 1
i

N
.

.
D)

.

\\

N

i"_ Hp/EFRRARRGE 0.25mm
[

) I i I

i

i

i Hhr i fk1.45mm

i%%%%%ﬁﬁ Aéf l §/70.75mm

L r

7 \

HERE I
— i T

\—/o

5.4.1 St IncOders#4-4% 5
XU AxIncOders(INC-10)ER A A& P BBl AN 71 ] 1 15 4% A8 TR) A ) P S 3

— XA IncOders il LA & A LRI A Rl 1 e 2 B AN IR B <2
FE—LER A IR, .

= T OB R 0 4 6] 2l R 2 A0 P T R LIRS N Bl D 6 o
= N T REGE AR, AR AR AN R R s
U SRR BN F R R T, T R SR8 b i L T e A Bl g % 0T B

RN B i A s i — AN B S TR, 9l in:  INC-10-250-141001-SSI1-
AC1-12-AN%4MEF1141001-SSI3-AC1-24 M.

THER, SRR I TERER U0 [ 4 SCAME RS 9 IncOder ik, {ELA Bl ik 4
P RERS S5 /N B B PR REAR ] -
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5.5 418l 223k e FAEAT T
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Precision in the Extreme

-
1. H[3KEL3D CAD IGESI 4
2. A A E R AR AT RN
3. BT RF B rmm - R3Sz bR L1 2 )
4. BRI
5. FRAERE U, A%
0 /NS = +0.5 &
1 /NEURE = +0.2 Y incOder
2 /NEURT = 0.1 \
2 HOLES DIAM 3.20+0.05 N HOLES DIAM M4 CLEARANCE THRO'
THRO' ONP.CDN [€]0.10]& C/BORE 9.0 X 4.50 DP. THRO’ ON P.C.D. N
‘[¢]o.10 .C.D.
2 HOLES DIAM 3.20+0.05 N HOLES M4 THRO' [#]0.10] 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 ON P.C.D. N
THRO' !
EQUISPACED i 2
ONP.CD.M STATOR
A
ROTOR
A
k ﬂ‘
;
i 2 m| u| <«
—— - Lt —F-H-d- ] s s
i. 2| 2| 5| =
| a) [a) (=)
. <
\ a
\
v
— v
) Y
10'0\2 —f ) 4 uj
© g
A — vV Vv
—>| € 4 MAX.
2.50
5.60
—> [« AIR GAP 1.1+0.35
—p €~ 9.80
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 - & TAME 100.00 115.00 125.00 150.00 175.00 200.00 225.00 250.00 275.00 325.00 mm
JSFB - E TR 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 210.80 260.80 mm
JSFF - #14ME 75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm
FAN - & TS i 45.0 45.0 45.0 45.0 30.0 30.0 30.0 30.0 22.5 22.5 degrees
N - &7 FAL (4E) Hue: 4 4 4 4 6 6 6 6 8 8
JUEN - 2 F B ER 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
Al 0.25 mm
TR 4 4 4 4 6 6 6 6 8 8
RAM - Ee7 EATIR E AR 30.5 455 55.5 80.5 105.5 130.5 155.5 180.5 205.5 255.5 mm
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Precision in the Extreme

123 :NIncOders il ISR Al 2 Fls 2023, T i i 5 B g 1 J LR
B 2RI 222 0 72 I B T PSR 3k AR il e 1] D ) o P2 24 22 90
W, BLRECRIEREAHLE RS -

i<_ ¥F /) FRORAFGE 0.25mm
[
q—\l

FEmiETT INC-13

TR A oR1.45mm
l #%/N0.75mm

i L

o

\—Jo I

i
7 i R
(9 5545 P 1)

AT FLI (R —— T/ TRARRALE 0.25mm
(19,6 %45 i 1)
|

T

JR 7R K7 ity el 1 S 42
Bedmft (ACD

BB B oR1.45mm
l #%/N0.75mm

AT ALIE R A
(W96 & P F)

T

JEZR I SR R R A
i (AFL1)

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

T

JERI 77 e A% ] FL A
FEEAGHAE (RFC2)
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00 zettlex) 5.6 # T EFREAS

Precision in the Extreme

AFEHUIE A E 7 M7 CHEIRS R W UMEE A A
A JE R ITE

INC-3 MB4T 3w TR BT
INC-4 fAlfRFE e FMIMLE e F
INC-6 fAIfiRE & FHA-Fi T

INC-7 MRAT 23 e F TR B e ¥ T

INC-8 R4 &% F AL P+

INC-9 fAIfiR & & FRIRET R T

INC-10 XUTRHH & FRNTTRHHEF

INC-13 5P| 2235 e FABET it T

INC-14 #hE &% e FRa P+

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

5.7 LR 1 %€ 17 i

U SRARHE = S ASBETE R BT TR R, IR A T RETR 2 E g HI A . Zettlex ] DAE IR
ZAHh5e, WARME>1003/4, ER MR ARHE L. — S SLhl s T

IncOder

= @7 ce€
W eni

RNTHEIMLERR, & FMEEFRIMERAZAL IR B4 br i R
37,58,75,90, 100, 125245 MMM INIE. XTT75mmATLL |, & TR 1) R ~F R %A
INFTFEFTR:

2SI 1.100.35 —_—

»
>

ﬂ
RS
V. /1 *

(OD-40)

Hursk SN U Y Y

=<

ID

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

200, 225, 250 OR 300mm

oD

RN
VA

>

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

XtF 754 300mm X sf HIncOder>k it
B LAFhZ [ H G T AT IR %

" IncOder

5.8 12 EEE
7 H%ETHRFC1 - RFC14

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

RFC2 - &Mk, #MM4EETHZ, 12mmEREE.
RFC12 — IRRFC2—#¥f, (HBEEME 5 MIAH & .

RFC3 — &k, #iEM-FATFHZk, 100mmEa& .
RFC13 — [RRFC3—FE, {HIZHHLETT A .

RFC4 — 12 HZk, M- FHEZ, 12mmizmK e,
RFC14 — ERRFCA—#F, (HEAEMJ7 A

RFC5 — # & imfLIg s, ARIBEEME, 100mmiz R K.
BPH O

RFC6 — il fLIR AL, AR, 12mmizfK .
T TR

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



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

RFCTHIRFC10M 4% ] EH R R O FE — 2K M. XSl 08 e A RS A 45 iy e 42 31
Ferrf . HIE I R e R SO TR AR R AR LA Fa B (ML RASE5.97) Y ILAR AN
. Rk ORI -

RFC7 — 2m 1] ' { HL 45 F112mmAz [ K B

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

RFC9 — 2mK: [f] T HL 45 A1100mmA% ] K i

RFC10 — 2ma]_F K H 45 A1100mmAE [7] K 5
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00 zettlex) 5.8 R[N
Precision in the Extreme }ﬁ:r%jiIﬁRFC‘l - RFC1 4

FoEHEZ
/NS 220

ek =
100+50R12+3

CONNECTOR

RFC1-4 ffids

Y E_ =

RFC11-14 A EM AL

ROTOR

—— 6
0.6
5

<..)

RFC1, 2, 11 & 12 RFC3 & 4 RFC13 & 14
)R KEOO T RS OO 0%

— fis =|
_ .

Sl 00, fecoo0)
3 “DOEED” 06660}
&
o

) W |

]
)

AL DL LI RS BRI LEURET . WURFEBRIRET, IR
HEARATIEE A A, SN G

E R SR 2 B W E 17

TR GRS =AU RIZSEBRIL B2, B R Aimm,
FRAERFRIBE, — B A Z=£1mm.

FEFTERIESLY, ETRICE RS ER G sdRsl AR E) #
%R A BRN 7T, A2 FAERFCIERHEL L.

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

Precision in the Extreme

B 25
BNTHE 20 K=
1055+50R17.5+3
Q
A y —T]
Sh T T
v 4 10
ACH i P
TR (RIETT N IA)

M2 $8 £}

—» «—0.8
0.6
1
—_—

BEHed (AT B0A)

F T F RS = A BT RALSEBRLEIZeh], A RS AL mm,
BRARREAIN, — B 2 2= & Lo,

fEFrE RGO, MR E RSN ERE (il sdkash TP AR BE
HONLIZ R TR A7, AN AF RIERFCHE SR HEZL .

n n I%:
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5.8.2 12N &R
Ozettlex) F= BYTERFCT - 10

Precision in the Extreme

R
BN 20 K =
100+50R12+3
AP

&

A

\ 4
AC1 i
FEBEBE (R IH)

»
»

40 (EXTENT OF HEATSHRINK)

<« 15
—»| «—— 0.6

TP (I A)

i

. LA R LIS AN 1215 IL5. 9711 KA.

. Fm e F RS A B . RAZSEBREEI 22, A RO AL mm.
. BRAFREAIET, — B A Z=£1mm.

FEFA RGO, ETRECE RS E R (M adRsh T AR R 15 41
%R R BRR 77, AN 2 AE FIERFCE L L.
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@Z | > 5.9 —{K= 3 ] FB 4R
alils 7= G THAFLA - 52

Precision in the Extreme

B 3 1 R 2R 3 P I B R 2 ) e /R BABE . ERR AR AR

2
s RIS 26 .20 5 5 IncOdert: S i 3 B B LAY . . &

AFL1 BB gy IPE7R 1750 (/N AIKED o 2miK 248 ® w
1045, 24 AWGE AL, FHFRPVCAGAIM L, WALk, = ¥
DR, P, EAET7.3mm. /NS kA = 76mm, B _ . :
20mmif IR ES 42 (Bl « mITIRIREE: -30%85°C.

AFL2 Bk s, HHOBETRMET  1P6SHiT 4% (100mKk \\‘_/

H) . HBIFEAFLT.

AFL3 BiABRIRERMEBRL  IP6TRI Y (/NS FImKE) « EEEES M G5MARD . IGUS
CF11.02.05.02/H.45, 2m&, TPESMFE, Bfilli, M&KL. 24 AWGE K4, PVCAZF L X L. Pk
fidd, W5, LRAMEAPIE. H429.0mm. /N EE45mm (EHE) Metmm (B o TAEEE: -35%
+85°C (i) 2k -40%E+85°C ([&5E) , ML TLARIREIRKZIncOder, A& 5.

AFL32EBAHmEREBES, FHEFHET IPeSEHIZ4 (100mKiE) . HLIFRIAFLS.,

AFLABEiRH M e s, A IP67R3P454% (/MR ATImAKIR) o 0.6mEHIZE, Fifi#Rex SPC00443A00x
PTFESM&E, 24 AWGE AN, WALk, #54BS 3G 210858, LhmsisMrE. R mAaNR, HiE
SELCIEI . YRS B B ) R EL A AF LR T B . e/ NS il E = 20mm, B 10mmft— ik ST
R (Flnzeds) o HAETEIRIE 23S Fl B I N RE G Shim) g (FeoK0.5kg) BB . ETAE WOH &
M ARSI AE B R RN ). TAEIRE: -60%E+85°C (IR #IZIncOder, A2 .

AFLA2E kB g, A, FHETFMEF PESHHEH (100m/Kix) . HEIFAFLA..

AFL5% k%M, PTFE /MILBIASEEE (TP6THi & (/NN ANmAKER) o 1. 1mEHZE, fiiERex
SPC00443A00x PTFEAMNSR)ZE, 24 AWGZ I Hilia 2k, WLiZk, #74BS 3G 2108yi. Raychem RAY101-3.0%
25t Pro-Power STFE4-6.4-1.2MNAT PTFEANERE . XA AE S BR B8 my5, MR, R DA 55
M. B/ icEig= 76mm, EABA8mmE— MY S A (Flinwds) o T/ERE: -605+85°C (IR i /&
IncOder, ARZHL)

AFL52%{k%h M, PTFE / MILBUAGHLE, FaPEFRET PSPy 24 (100mKE) . HIIFAFLS.
75Z300mmJAFLR ~}

—
SCRAP VIEW ON OUTER FACE SECTION ON
OF STATOR CENTRE LINE
FULL RAD. g— -E
INTEGRAL
AXIAL
CABLE

v

|
: i

AFL1,2,3,32,5 & 52 = 3_2J _ ' B R
AFL 4 & 42 =22 I :

?

COINCIDENT WITH
AXIAL CONNECTION

BLOCK, AFL1,2,3,32,5 & 52/& FAM 4L
AFL1238&5 =12 844, AFL 42 ABS 5K}

AFL4=8 3| |e—

;‘

AFL1,23 &5 =17
—» ¢ aAFL4=4

7+
. R A . RIgsEbRte2d], Bra RS A mm.
. BRARdE i, B A Z=tmm; HARATE R S 235 A S H LR R4t
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Precision in the Extreme

5.9 — &3 ) 2R
PE R 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 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 Vsupp\y 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 BB KE 7= Mk
AFL1, AFL2, AFL3FIAFL32FRE LS K FE f-2m. AFLARIAFLA2 45 bRifE B /20.6m.  AFL5FIAFL52FR1fE

A K21 Am. WERTEAFKE RS, Nk esd oS . FlInAFLIE Sy AFL1.5.0 , &R

5.0mH 45,

REEAR B G LS R AE AT RES A MRS . IS I R Zet t lex sl 5 3 M ARRE R
R JRE 1 2 2 T8 2 £ 50mm

AFLFN VFLZE#8E 7= ik I
ZettlexZ: W B R 235 A HER S, 151 4n1D-38999%: F 2 T al 4

BHERA . R, THKRZettlexsl & Mt i HL R, U AT
i BRSO (el SRS 9T R IR I bk 3 « MBI E

ANERLER LA,
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@Zettle@ 5.10 § fEr= mh o Bl & TR

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 I 2 erROHS BLAE 5 kMG e LB . 7 SEUERTF ey, BB 281172 i, A0S S
L. ZEhREE B S ARG <P .

T RRRBLATERIZMN, - TR i "B’

bifEIncOders /e 3L # BRI M A (Ul 4 MR fESEALRIF] b, TR BEY RIGRL ik (216D A
B AU, fE—EORRR Y, FELERE A E RIS, ERAIRANTTRET0 °C, 24/)it#
R EEE LALBURALEL . fERRHEF S 1O K RHE 5 “B”

BRI EME - 3B MIET G

FrifEIncOders A & & AR P AT 1T, RS, 8, EHESPEE SR HE— KR
8] R bl (155009 for 11ms) A E RSN (351009 for 10-2000Hz) FR3E T, RidE5E JEH & b di fi
PREN P kT, RN A (B2 RS RS, MBI SRS LT E8W. Hkming i
T IncOders ]f #AFBEASE D, HEET 58AHE88 (AFLL, 2, 3868 —fiH. “G” k%X
HLA 0 R SRR . ANEHURAR S OANAE . fERTE A i s RS IR A R, 06 250 ] 5 47 H 208 5V ok
N STe {ERMEERE S5 IR E “6” .

HEZIH - ¥R i 3 E
FRMEINCOdersE T 1 F RS & RIR LA U1 5 . (E LU, RIUVFA AR, BT S A A 21
HE 2B AN SEAD R A SRUFFIS . FERREF M 5 IO KRR E “B”

SurTec 650K H A - ¥ BF= ik 'S'

SurTec6504&37mmAl58mm IncOdersHIbnvERTACEE,  MidifIMaxi &% IncOder 4R & &4 5% B A Y ik il
JR P EAL I R AN T AR S ok, SN Y4F, A7 nZiSmE ENL . SurTec650
ChromitAL® TCP/2 —Fia] itk B S R AL FE T2, FRE S & 0. EAEE AN, FFEREACH
bR, B AP gs . 0 e B it MIL-DTL-81706B FIMIL-DTL-5541F4%#. (336h in
NSS per ASTM B-117, respectively, DIN EN ISO 9227) . {45 KB B (<5000% RRH6EF- 5 5,
ZHMIL-DTL-81706B) . fEbnifEr=idm = K ERE “S” .

fRRIE - 5 B = Mg mi'12CT'8i'24CT
FriEIncOders TAEIRE FREN-45°C.  UISRAE<-45°C [ BE R K [A] B S/, )87 328 i R0 43 ()
12CTE24CTH B F= Mk Tide IR IR IR A (RIR-60°C) . WERTAEEEC60C, H%#Zettlex.

o | & Y/ W
b L5 4 B
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(@Zettlex) 5.10 ¥ Br= e BliE I

Precision in the Extreme

EIRIEI - 7 BT kT 5HT

FrifEIncOders ) TAERJE R M+ 85C.  WIRTE> 85 C AR NS [ B &, IRy {5 i ¢F-5- 1) FeL IR
TR EBHTY BIETE A& A (R TAERE A+ 105C) o {UEHTSSI1-9, SPI, ASI1-2F1BiSS-C
HE . m CVRR TR AER GEN L. lW, WIRERIRHEZINC-CAB3-2HT (& L49.1717) =k
AFL5 / ALF52F& KA. bR TAEREE> 105 C | &% ifiZettlexo

KRR, HFSREEEE - ¥ B g e

WRAEWNE, A EhZ &M NEN R M@ /R, brifEincOderst4 il $Eis T IXLEAMEIRRAT Y
TMEZK - BT AT B AERE . W R IncOder K [T Bk R EEK , IRAKH, #EE TR E P fE
PRI A BRDRR T S48, IR S R J = i I C. LI T FH P9I R R T 42 )2 A IncOder o 74 86 a2 (AL 4
AMREST. IR AT P, MIRTREMGET. W RIERE B HUR B RS ARh 1A) B2, MIASTRELIZE T (RN
COLHFEAEN) , Pl AFL2, AFL32, AFL42E{AFL52. FEFREr=ihdms 1K BIgE“C.

i I - 3R g v

WHERTEEAE SR N EE (B, RN PP iR s) , MUY B E = ik @i
KTAEHET1794,000psisk280Bar. B ) TAEE NTRER T BATIR. VIR i & B R R £ T
2, TR NS, TERRIE a5 R B IEE“V .

=
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00 zettlex) 5.11 WEFHSSHK

Precision in the Extreme

Hr@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 BB FLAXME, O AT 2B
3% (101001 ) 10bits ~ 1,024counts per rev 1265.6arc-secs 6144micro-rads
Sy (121001) 12bits  4,096counts per rev 316.4arc-secs 1536micro-rads
S HER (141001 ) 14bits  16,384counts per rev 79.1arc-secs 384micro-rads
Sy ¥ (161001) 16bits  65,536c0unts per rev 19.77arc-secs ~ 96micro-rads
S (181001 18bits 262,144counts per rev 4.94arc-secs 24micro-rads
3R (191001 ) 19bits  524,288counts per rev 2.4Tarc-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
EERE +-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 milisecond
RS 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.
Hfin i RS422 e, FpSSI (R ATHE), mPH4T#H10 SPI 5iBiSS-C
3t H LR 5VDC(4.5-32VDC) or 12VDC (4.5-32VDC) or 24VDC (4.5-32VDC) VDC
i <100 (@ <75 ¢ HABE A s i R i 2 5 AR 1) millAmp
AR SR AE LR B 5 oK LU R VDC
. e 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 1 L B Y R A U W Zet £ ex
IEACERE S (AC1 & RFCX) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
TR JEIDERSHBERBY - SRR EMEA S EMER
b R R ) <100 milisecond

A/BIZ kb2 — P2 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 Wi 2% iRl, SERCIALE R ] i
3% (101001 ) 10bits ~ 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
4393 (141001) 14bits  16,384counts per rev 79.1arc-seconds 384micro-radians  4,096pulses per rev
SM¥EE (161001) 16bits 65,536counts per rev 19.77arc-seconds 96micro-radians  16,384pulses per rev
SrHE (181001 ) 18bits 262,144counts per rev 4.94arc-seconds 24micro-radians 65,536pulses per rev
S5 (191001) 19bits  524,288counts perrev  2.47arc-seconds  12micro-radians 131,072pulses per rev
BTG +/-1 count
Eyoyiid <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 AL <1 ppm/K Full-Scale
K 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.
Aot ABIkMrtZk it 2% 7 A B nllid E Ay R . Z kST IR
e H L35 5VDC+10% or 12VDC (8-32VDC) or 24VDC (8-32VDC) VDC
ke <150 AN B L H L s 1 2 35 A0 AL miliAmp
SR SO (AP 3 i R R Y FEL P VDC
. o 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 AC1 & RFCO B 5 1 P 7 PR Bt W 5 et Lex
ML E 4 (ACT & RFCx) Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternatve M80-461-10-05)
TRYEE T PR AT AR RS - 20U SRR BN AL TR B
I P N <120 millisecond
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00 zettlex) 5.11 BRI BESSH

Precision in the Extreme

R 2 - 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 5% %-0360) 360° F4 U} T 77 1
BRIAKE, BREfRE WIARZR AT AL )TN - 55 I (CIG T Hset / reset 75 2 I 13 B HR
LR (7P S IET5-3601) 360° 438k BN 1 1) ) A
R (77 £ 15-0270) 270° $5 MBS 7 ]l =
HAE (7 i T5-2701) 270° 4230 I 5 1) )
BFR (7 hi%15-0180) 180° F& IR £ rg il &
HRE (77 8 5-1801) 180° F i I 40 rg il
TR (77 hi£15-0090) 90° H MFTERF %477 1) U 2
T2 (7 % 551-0901) 900 $% 30 B 7 1) PN 1
SRS (74 ik T141001) <0.0061% of Span (in Spans of 45 to 360°) >16384steps over Span (in Spans of45 to 360°)
ARG <0.0061% of Span (in Spans of45 to 360°) +1step over Span (in Spans of 45 to 360°)
Lebrs | <005 | <005 [ <005 | <005 | <005 | <005 | <005 | <005 | <005 [%oftov
A7 B 5 3 <1.0 millisecond
R R <70 ppm/K full-scale
SRR 10,000 r.p.m.
s 05t45VDC  05t%50vDC  0.5109.5VDC 0.5t 10.0VDC
it R 5kOhm min.
RN 115t 32 VDC
i <100 (t# 2 75 FOft L AR R E AR L) miliAmp
R SR AR 3] B K e U L VDC
HEE RS (7 S TH AC1 & RFCX) Harwin Data Mate Vertical Plug jio?%%gﬁéiﬁckﬁg(ﬁw Sj%c;eﬁaT EI%\/I;(; 5%(3%26)4L2LII\A£(0 -510-10-42 or M80-540-10-42.
TS AR Harwin Data Mate Vertical Socket Type M80-461-10-42 (alternative M80-461-10-05)
Fhir, TR R E HILE AT RS - S A KRB E MBI RS S
[ e 2 YN A ) <100 milisecond
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@Zettle@

Precision in the Extreme

SRR - A 7 T

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

TRt fi-45 to +85 Celsius
TR 12VCT & 24VCT 3433i- 60 to +85. 5HT 345757 -45 to +105
7 HH T BT (s P I P ATt
-60FE G LA R BE 1058 LA el 155k R Zettlexal 24 Hift 3
A7 - 55 to +125 ( 24CT J&X4- 60 to +125) Celsius
TR et MIL-STD-810G, Method 503.5, Procedure I-B (T1=-40 °C, T2=55°C.)
) ] IP67 <6053 #IFHIKIRE (LRI EHEAT BUAFLT . AFL3. AFLAERAFLSS™ i)
IP 54 - %63 AE T IP68 100K IR (LA HUMARAP T eSS BRAFL2 . AFL32. AFLAZERAFL52)™ i)
T >100KIEEERR A, B e T el 1 o e TR o4 o
P52 - AR IP50 (AC1 or RFC1-4 & RFCT7-14 J* il e i), AFLx HYIPA2¢ I #755.9
B FREERUAARH 0-99% « 454 R BRAICHIIE 24 1R, 15 Bk B R B T )3
. (LR ZARAP A 1 AT T R ARl 1) rﬂé“*) 75 #:DEF STAN 00-35 Pt. 3 Iss. 4, #riifE
;% CN2 i3I 2Tt SR T Vs BBl ST C R 4 Y Ve e | O JH T3 7 THh RO BR 8T
ey = " 11k 1 N (=R
. (ZEEEAT 2 AR FL L A A AT (] 3 Wﬁﬁaﬁﬁ) H4i) 54 00-35 Pt 4 1ss. 4 45117
PRI | s e Sk 2l s o
ULt b IKO7- &5 - 3@ FH /N T-200g 51 S5/ N TR B AU o
IEC 60068-2-27 100g for 11ms - 4lilAIRIFZ: 1) - & A TR LM, 5 LRI H 445
s MIL-STD-810G, Method 516.6, Procedure I-Functional Shock - fli[a {217 - 40 g 11 ms, H& A
R EE AR Il AT R by, SRR E Y R IR IG, T SR I e PR R A ] FE ™
IEC 60068-2-6 20g for 10-2000Hz - 4 [ FIAZ 1] - & ] T K 2 AR AR S FIA L B3
R MIL-STD-810G, Method 514.6, Procedure | - Sh IR A4 1R - Category 20, FH T HF = 44
T EE R e I R RSN, Y RS ARG, T SR I AR P AR A T FRE S
R85 770 0 2 7 (RIELZS207). 35 2 By i)™ i VU el s FE RS0 ARAS 8 o ) AR HE ) Bar
I K FOVEE 1B 3 1 Bar/second
EMC Hi e 75 1 (T%&4L) FFEIEC 61000-6-207 1 - & FH T-7% 45 HIEMCIRSR
EMC i i %E 5 (T %%%) FFEIEC 61000-6-4 - 1 T HE R TR AURR A8 BT Al 5 1
AL - BT 77 i I
BRI - ﬁrﬁr“ﬂ:- BRI, PHARSAAL 5 £ (8061-T6 or 6084-T6). fEJkHRARINT : FRAZLERSAMIG
77 AT A B8 S:- Alocrom B, SurTec650 <A b (6061-T6 or 6084-T6). {4 /&t #TA : FRAZLIAAM NI
R (B - ACIFE TR PPS¥EL, SRAIARFINIZZZE G, SsBh<iER:
B (21 - RFCxF= k™) PPS¥EKL, SR NERINIRZZ [E B, el 3% He R SRIED e e MLk
TR (BRHIAHLR) .455.9%
HAth - A fnd T
JRE-SRTRER F(max) | 50 60 70 90 110 130 150 170 192 235 |grams
SRR-TZEEF (max)| 75 9 105 135 165 195 225 255 287 350  |grams
JRE-LEFHF(max.)| 45 55 63 81 99 117 135 153 172 215 |grams
JRE-SEATREEET (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 B F (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-LFH T (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 YRR AE 1005 /NI |, EETMIL-HBK-217 +77 33, T 20428 FCJ85 I b T 2 P 264
PHA e e ] B e ] 0.35 R BEEF10007 /N, FEFMIL-HBK-217 +77 45, 33548 [Q T - # %2
BEYR BRI - A SRS i, 4 RoHS, FR1SRoHSIES, REACHA .
i vy =t A NASAFIRHE S HEAR . HEPEASTM E-595-90, 7E125 C Fll24/ NI EL 44544, TML<1%, CVCM<0.1%
ITARZ}E Az [ B it B 5 A B R L. YR ITARZL A
AE AAPESEZRULAV-0, FRIEFS N - 44 A RoHSHRME - A2 HROHSIAIIE, REACH® .
iR ZettlexfJLogo~ CEANULOAV-OFIMIAERE THIE TR b ¥R E T-/h5e i sME b
PR WO IE-TEE RN I AR LA 7 515 R A5
P e
H A% EAZ/NT1000mm i 7 SR T L AT

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com




@Zettle@ 6. HEiREEO

Precision in the Extreme

IncOder 2 ¥ #2 L6 Ffr A [7] 1) 38 TR [ -

= [FERPHRATEN - EZ 645 (7L ISSI1-9)
SOPHEATEN - ES WAE6.5E T (P AL ASI1 & ASI2)
BATAMEEED - ESIEE6.6 3T (7 fhikTiSPIT)
B HEE S - 152 WAE6.8% 11 (7 Mk V0360, W3601, X0270 %%)
ABIZJik — 12 WL 556.95 45 (77 i B THABZ A 45)
BiSS-C - % #6.10% 7 (P~ fhikTiBIS1)

A B BSOS/ EARS4224RE . 1578, AT v VB0 AT b N BRI P B 2R IC e FE R

6.1 F i R
TncOder ST R 5E  H0 4 0 5 et .
NI ST E BT BT W -~ B LS

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 Fltn

17 Bits 171001 P123,456

6.2 % B

IncOderd i ais BRI HL U Hh A L1l A7 R 2 el i, TR I AR Zettlex sl i 243t ) A
o IncOderffft 1 il 12 2IncOder i kit SR B v etk .y 1 i Pl Hofm AN 22K,
i LA FH S T BT R LR -

6.3 HIFMBMEMBREMNEL
P2 &R - SSI1-9, SPI1, ASI1-2, BIS1

Rotor moves

C|ockwise 0D g;”fji%w!”%%EEq%YE)ﬁo ﬁ}_‘ﬁtj" InCOder%ﬁI}_‘?{;{j&Eo Xj‘:J:
(output _\ VEAT 22 BRI LA b, BEAA T 1258 B TME TV ER
increments) S ier +/-5EVEEAN GEIEEIRIF “IncOder” 0" ) o A LAE HIncOderH,

R LRI AL B A ZORE AL, A EAS T A
IncOder iz BB E NEAL (W W RIFEMHA ) « FAENAE
4. 900 . SREMEERDVH) WE (WS RIS T o AR,
FSGERNAE R ER R A (<0.5V) KT 1, (HAEEAT )
AEE (IR .

2700 -

View on Stator Sensing Face

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



6.4 [ BT8O (SSI)
(zettlex) 7= H % THSSH - SSI9

Precision in the Extreme

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

SSIE AN B AL A At 2 2 () ) V2 A B AT O . B R TRS-4221 4H b, SZEL T DATAR) %
S AICLOCKI Z 0B N . GBI R, DATA%H H FMCLOCK I NE &G N B MR IVLEC R . D

[ SSHH IR F 4 il 4% I B 45 5 R R sl iR s O AL B 8l AR fay (— MR D, £
SSIEHUAIZE R Ja» AT CAE SR B AL B 8t (L ER S5 N AL B S Fms %)
THS N I P

1 Trc 3 Timg

ws Tyt oy —

SO W £ 3 B O 00 £ % % B 0 (N 7

T: AR (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. BEIIAIZ 5, DATAZNA s fF, FoRmILL
JeS B SO 1

Timg: et it ) (I BRI ) o A28 >Tmu 75 W47 B a4 2 ANl 2 1
n: HAREmIAEC (A dEEror Flag) «
HERIRE T, CLOCKFDATA K& HF .

T

T Tmu ZJE IS —AN T BRI TR 46 B A S 4 4

2. JCLOCKHEEAS _ETHETT U4 K %DATAR) T — Mz, HiDn-1JF44.

3. EREFESINRE A BTG, B AT RE (R WE,
JIEHTmu — 0.5xT

4. ETmuZ G, HeH e BB B T DAE N — MR EUR W AT A S
fr B AR, S E5E
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Precision in the Extreme

SSTR] VASCHF SR, HRAESS T o i) LR A% Fan Al -
FEVT VIS A AT O 17 Wl B TRk FE S TR B0 . (S ILER9TT) o

6.4.2 SSI-hHilEX
e IETSSI - SSI9

IncOder A AR LA R AR B - R FF
G AR R B A T B

W, TEE M Zettlex B LA EERT .

Most POpular
choice

SSI1 (n = 24)
b23 PV | pm s, SOBA R, TR N0 (Error FlaghyfEI%D .
D22 ZPD EMENE. HFESLATH)BAER A1, B~
D21-DO PD[21:0] | —#ERIAI EHIG . MBERERoFTRRNT2200, MiZFB &AL (MSB) #ikE N
0, ZFBWEAL (LSB) f7T-DO0.
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,
LR AR, e X PD[21:0){E .
D1 P FHRRE AT
OFRIREHE 1 A2 8% (D23-D2)
1R EE PSR TR
DO A WENL - ORRIEFIBIT, 1R IRRE.
SSI3 (n = 16)
D15-D0 PD[15:0] | —jtifr BHdE. 4ERROR FLAGN1N, K XPD[15:0){H.

T SST3FRE TIN50 #% 25 IR A 4 e K 16460

SSl4 (n = 32)
D31 PV . et s s
LB AR &, BEA R N1, TR N0 (Brror FlaghBI%0 .
D30 ZPD EMENE. BELSLATHBNER AL, TN,
D29-D11 PD[18:0] | —#k#ifr B . WRBEARI PR NT190, WZTFBR &S (MSB) #iiE N
0, ZFEMMLAL (LSB) frFD11,
PV RO, HKE XPD[18:0]E.
D10-DO TS[10:0]
AR BRSO . A B, ARG AIE . BRI & .
B TRV T 2088 2 — MBS I T 4088, YUY 0. 00msZ20. 47ms  (SLHET B
0. 00msEHAZ)  EHAFZRN0us, FEEETI% (ETRFEEGID .

VE: SSIANE AN IR FIZER A 196

SSI5 (n = 16)

D15-D0

PD[15:0]

RSN B HdE . 24ERROR FLAGH1BY, AR XPD[15:0]14.

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

Precision in the

Extreme

6.4.2 SSI-HilENX
Mk IRSSIT - SSI9

SSI6 (n = 32)
D31- CRC[7:0] | &M ILAKKCRC-8: Wik ek, & IHBIKH240ICRC, Frfs2MICRC
D24 Nz 5B FCRCTFBARIA
PL N &% % X CRC-8:
Z i,  0x97
YILEEHE 0x00
MSBIL S (ANi%%) 3 S AXORTFE (F a5
D23 PV PLEA IR E . BdEA R N1, TR N0 (Error Flagi8I1E0 .
D22 ZPD ENLBRIME . HZ AT BRIAER N, BR0.
D21-DO PD[21:0] | —itwifr BEEE. W& PR/ T2200, MWHZFBImr (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 AR I AL
0RANEHE 1A B A (D23-D2)
1R BE PR 4
DO A RN - ORRIEHIBIT, IRREIRE,
SSI8 (n = 18)
D17-D0 PD[17:0] | #EAYAz B $#E. 24ERROR FLAGNI1I, & X PD[17:01{H.

V= SSTSHIALE AR I 73 H% < R 1l £ B K 184

SSI9 (n =32)
D31 PV B BATRRE . BRI 1, TR0 (Brror FlaghfifEi%0 .
D30 ZPD FEAENE. BEAATH BRAAER AL, BA.
D29-D11 | PD[18:0] | — A EHIE. WFIRLHPER/INTA190L, NHZFEATERL (MSB) #ii%
BHAHO, ZFBMMESL (LSB) i TD11.
MPVINORT, A X PD[18:01{H.
D10-DO TS[10:0] | mfimEEE. LA BN, MGG, IR LA .
A TR BT s A — N SR (T ES, YU 0. 00ms %20, 47Tms  (BEAT LA
0. 00msEHEE) - B HERNI0us, FENT1% CGETRGERE -

VE: SSTOMHE FH I 2 43 W 2 BR 1l 7 e 1907
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6.5 7 HETHEO
@)zettlex) Rz B 15 ASH & ASI2

Precision in the Extreme

AT i P8 FHASIBLASI2 525 8 AT X T IncOders i 5 32 1. 4 i IncOder LA 1)
gL . i 2 A8 B AL k. A8 EIE Y (HFH) HiN-8-1 (
TR, SAEUEST, 15 1E467) MARTEUART &% . ASI 4% 4230400, ASI2f
B N921600. BEAMEHEHE OB A UL T SC. il LL1OKHZBR AR AL 50 (5 350
P B SR A D .

Start | po | p1 | p2 | D3 | b4 | D5 | pe | D7 | Stop
Bit Bit
PR 28 FHASIMBLASI2 ik I de 2 10 550 AT ER Uil BN SOReAS 7T,
B g =oE Lnr
AT Gtk -
D7 D6 D5 D4 D3 D2 D1 DO
—> | 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 BTEOREdEE L
PV WEAHIRE. SURARINA, TR A0
ZPD  FEAEOME. SR STHBMAER A1, ANH0,
PD[21:0] ‘RiGasfi . WA AT/ NT 2200, WiZ BT R (MSB) BE%E A0
HPYO0RT, AR PD[21:0]f.
CRC[15:0] CRC-16: JiFf&tii, it E A48 2R AICRC, 1HCRC[15:01% & A0,
A 16 LCRCE SN S5 A B 1 CRCHIFI[15:0]
LA FCRC-1624L:
E2EN 0x8005
MlAR 0x0000
MSBfJE (ARiikE)
BERAXORIS (REITH)
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6.6 ER TSN
00 zettlex) Pk SPI1

Precision in the Extreme

AEHNPEHSPIN (BATAMERE D) BT IncOdersi@ g% 1. SPIE M
ACFRES /P g AANE 2 T T iz R SR AT 0 . SPUE SR E 32 3L & i 4 51
FKeiztilincOder I F s 4. iy SPIEHE 2 L1 IncOders & RS4 221 {1 Fil v .

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

LR #8735 3L 345 B

IncOder VUL E BN Heda i th6 7 1 B 4Lk (A8, mit4sf) , fd
FrE, WRSIREMCRC (W T IHINFFED .

SE X SPI iR, ECLOCKZ AR J i i1, I 5E AR Bl AR Az, DLEAE

CLOCKI R B3k 8idls, JFECLOCKI LT AR B . 138 H ity
CPOL=1, CPHA=0 (th#fifiZx UCCKPL=1, UCCKPH=1) .

IS4 451 22 9 100kHZz & 5MHz

IncOder SPIHMYFIEEE © X :
D47-D33 SBZ XA IR N0,
D32 ZPD FEMBONE. BEF AT HT BOAMER A1, BCA0.
D31 PV NEARR S BHEAR A1, TR R0,
D30 PS P EFDhrE . 87— ASPfit & A7 Bl & 91, 24P s

il s Ar BRI D90 LR TURITESD o A AR 5 AT R IncOder
CU AL B I B AR 2D ISP (R, W RID .

D29-D8 PD[21:0]  —jbilfr B . R B & /N F22407, Wz B i
A R E N0, 1% BILSBAL T-D0. HPVAOR, KiE
X PD[21:0]{# .

D7 SD IR bR . B DTEREA B AR — AT N . A B R
CART ARALIERS, BB N0, i FH b b R A I ] Bef 5 1l ()
(ZH2, LTI .

D6-DO CRC[6:0]  7EMILARMY. 7THCRC:

% 15058,

WIHEEHE 0x0000,

MSBflse (AN igi%)

WA RAXORU A (FEITHED)

7t - CRCMID7#ID32/4 i [ —A32f0 5 (HRAFT) |
EIE DT N AR A 2 A6 5 i 2 b MR 7 B A0 R 5
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Precision in the Extreme

SPI Timing information

6.6 1T O
FEET SPIM

Case 1:

Frame Repeat time >
Measurement time

Tm

Frame, ‘ Frame, Frame, ‘ Frame,

(See note 1 below)

HT,;»\ 777777777777777777777777777777

Case 2:

e

Frame Repeat time <
Measurement time

Frame; Frame,

(See note 2 below)

_—

mto mto ——>*—— T mto——> Tinto—>
Po
— m"‘ LN R—— Tm > m > T —
cases: | '
Frame Repeat time >
Measurement time-out Frame1 Fram62 ‘ Frame3 ‘ Al
(See note 3below) | =
Tr »| \

SCL
(Clock)

(Data)——xb

= i —
=} o o o a o o

HH 45 1) 25 o2 1 7 (SPI Master):
To  WHBHERI(/T = 100kHZzZE5MHzZ).

Toq  WBHESPRI IR, CLOCK 2% P i) I 1] Tow SN <Tekimax = 10U

T Tt 2 55 S A4
HilncOder (SPI Slave)i& X 5
T,  ACCENEIGG B EAMRE Qe b AL St 18] .
90us < Tm < 95ps

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

1. L ENLEBNHISPIMIES, IncOderkif 4 22 il A HT AL M & . 24
TRTF Tt HANT Tl AR LRI E L -

2. WRBENUSSIHSPIMIN C 2l VAL ENE, AN S EOR il AR A B
WE. HT/ATTn

3. AR SR WAL BT — WA I 8] Tt A VA 3 BIBT RO SPIMT CE TR T T FRI R L
), WIncOderks H shfi AT A AL BN

4 FEFTAEIT, IncOderk kL e s M B B ALRE (WFR) .

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

itk (k=S A ekl ekl

(fi52e1) (f5152) (5 13)
Wi 1 P(n-1) P(n-1) P(n—1)
i 2 P Pty Pe
Wi 3 ) Pt Pi1)
i 4 P Pnes)
Wi 5 Py
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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° 4 X (114.5, 5.0, 9.5F110.0V[F) 5 R HL R, ASER i
BT B R B T . AL, 5 S A W AR, EFRPC. BLF
Ay BT RR T AR SR U g

6.7.1 BlHEZ O EMNAENEE

TR E AR . IncOders BAT ) LB E . X IR 228 fh,
e RE T NAE12 5 8 (FEIL'OAEENRRIA “IncOder” st ) , FALLE
+/-5ZTE N . AT LUME A IncOderid # a3 sl 45 E I F A2 e F AL - S
72809 F T FALRESS S A0 0 IncOder iy B B OVF . (5 LR
FREAFfEAR ) o WORBLE T /MBI, W BB K7 HAES R
ENREAL LLERGET I T AL, B RO B IIRE, ORISR NAE b RN R 2
R TR - ZW7.2800. 157, (HAEIEH BT HE, 22 IR R
NER: CRIJFE .

OO

i \ Clockwise
View on Stator incQder displacement of
Sensing Face Rotor
2700 --- - 90°
Output 1800 Output
\") \")
A A
VMax VMax
0.50
<025 |- 0.50 |
0.00 ‘ j <0.25
i f > 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 Y : 4.5, 5.0, 9.58410.0V. X EEFEH
IR, R 7 AT WIS B A DG 1 7 R T T e e -

Part number INC-X-XXX-XX1001-VXXXX-XXX-XX-XX

T
For V.« =10.0V, V=V
ForV .= 4.5V,V=W
ForV .= 50V,Vv=X
ForV .= 9.5V,V=Y
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6.7 B B ER D
@ 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 RE, kiRl B ER, N
TR FE LA SRR R 7 1] . IXAENE 300/ 560 A i % 5.
B, IncOderstR¥EH = fiE sttt | 7w E, M7 misERE %Y
HI B IncOder iy B ¥ B A Z A IS B 2 18] 1) J5 ) 0 5 o, IR i IncOder .
BT MR (R ) o S BAFERET, (BB AE TN
IS EERI50% 2 8] . EAFE A SLIIRE, MR NAE - i 2 A Hh
(<0.5V) EDAMED - iES WHET.2009.15= Y. AW IsiT R, %M
R¥EANER: (RIJFES) o« HE— NS EgWE, EhMEEZ G, FA0
IS AR N R A B . Sl B AR e A 7, 7 s B )
BB AT, W AT BRI . 27 - B

6.7.4 BLLLHL R B DS LA L E

5 A B A LI A B OANFALIF AR o IncOderstR ¥ it i 15 ik
AT R, BlnVC360 9T £1 75 171360 90.5-10V, WA270 y#5i
BT 71270 80.5-4.5V . AR 5E IR, 1S WH8ET . FRIEM
KRR TR, BRYME NN F SIS £ 7 171360 AL I &

5 PV EAE SR T K IncOder L B W B VIS (FHIRFFENFTH) o
M IEThAE, MHOGER: (WEE7.2809.15 1) M7 b g HE 25 de < et
(<0.5V) Z/DARbE, fEIFIBATHIN, ZLNARFFAESR (BIJTED . W
RAX B BEEEE, WEALAT AR R ) .

IR 2R EL360 L 1S Vi [, NI RALE S (S W56.8.4% 1) , A5
REMWE, RARTRRE (HARERE) o RGNS EEE, 7§
TER R OR DT R B T AL ANES #1150 %6 2 18] o

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

6.7.5 H{HEZEOKEN

S5 (35 545 747 5L 5 B BRIA O 360°N £ 1AL (HLIT L, C3607% 8,
I o BEFIMGE T, HGHER: (LEE7. 208915 WE LR
S (<0.5V) EAEE. (EIRIETMI, AR ERE (R

B .

6.7.6 ML SR LRI E R E

IncOders?E & i fi 0.5V, TEES B i K LR Vmax. a0 3 30 # iz ek
Wk, IncOderfii i <[4 %2 <0.25V., lHh, WiiREs A Z360/, IncOder
WA AMEEEALE, Wi FRFEE<0.25V. Ak, HHRE S DoaE
HYEHEl. %1360 IncOders, fE360/% {7 & %5 #: MVmaxF]0.5V.

6.7.7 AU R A% 1Y LU

0L EE R 32 T HE IncOders 1 LLEE 32 11,58 32VDCHM T A B F k.« [A
AT BAFESEVA2, V24, V121 BRV24L B 17 ik I (ANBESZREV)
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| 6.8 A/B/Z BkihiEO
@ zettlex) = T ABZ - 6

Precision in the Extreme

HAABIZk I IncOdersit # F A i 5 s TC i AL Bt i & . AIB/ZIK b
IncOderst 2 it a5 e e i 2 BLogFad o kot e DLARAZ IE 5207 (A B 07
AT . AREE— R ZZ 50 RG] Bkt 64 ki

P L TTABZA - RS42245901% %25 %
Pk ABZ2 - RS422 Hi180/% 525

A |
Clockwise rotation of rotor — ARERTB I TR £ i e A
when looking at Stator A | {j-ﬂ 90/ 1S )
sensing face _ Xﬁ/’“\‘@; :X1 8(?&‘"3 e
8 | R BKPPAR: 1MHz
_ — FHPES: >2.5V
B T2 <0.5V
I ROk 5. 30mA
Z —> |¢—900 El7~ N90J% 5525 % (ABZ1)
Z
FEmIEIMABZS - ##H A (TTL) # 90F H715%
P ERIETABZA - #H R (TTL) 180 E25%
P IETABZS - it (HTL)H 90 % Z25%
PRI TABZ6 - W (HTL) #180F 75%
e S T LLis A7 8 s soiial. (i B PR Bissmisial (v R)
Clockwise rotation of rotor
when looking at Stator AGBRTB ML T 4T e it
sensing face A | KA. QOFEHL/S
SRR 180 HK
B | | somesE
HHCTPE S >Vsupply — 2V (HTL) 5k >4.5V (TTL)
Z —> 90° KB TES: <0.2V
< BOCH A 30mA
9‘ 75 ]9 180J 525 % (ABZ4 or 6)
<— 1800

E: ANIAG = ADHEEANM L. KA TR SRR S E N AX T R N A

ZZ%NE: B WEZZEN B TE 128580 (FEIRER % “IncOder”
HI“O”4b) fr+/-5)% b, BT LASE H IncOderd S 3% 11 Rz B 8z 5 i £k
KEKZSEAME (S WHT.389.2%71) .

WHZZHENE: ZREFESHAMERENZZHENE . AR5
o ZENESRHZSHMERAON) WE WA EA ST o 2

F s FHOR S MR I S (<O, 5V) fi%ﬂ?%&'\l%'%ﬁlﬁ {EAE IEH A
WRAER: (HJTED , ZH7.3809.2%

FAR(E S IncOdersi#i T & F B . AR R, NI RES 7 4E,
ﬁﬁﬁ%tﬂ%ﬁﬁﬁ‘yﬁ HPES (BREESmE) .

L (CPR) F&4 Mkt (PPR) : CPRWJ LLI&F% ik 1907 AT Ao B 5 v 4] 1 2467
(4096CPR) . PPRA]LLIEHE1X131,072. A =W W45 ik #CPREPPR, HS W
F8EAT . FEFME TR, ARFE K AT TH ) REP RN IE R
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6.9 BiSS-C &
(D zettlex) 7= H % TR BIS

BiSS-C/2 1% il g FlAr B A4 e 2 (A7 WWHIE 592 0 - IncOder BiSS-CH% /2Ky, {#iIRS422 (SSI) %
RO B B985 . IncOder BiSS-CH2 M & AU il B (HA BN MRS AN
A BISS-CHAINEESR . fEMECE T, IncOder/& 3 Fulh (ENEHI RS MME— Mk

Precision in the Extreme

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

EHEIMAZHAG I P S E ML, SLACKH &R KUl B M Slave fZik [FIMaster. %45 0 U7 P 4
224 (I NIncOder it ASLIZK AGERREN0) « A M ERlEEI S FRR. XS ER] LIRS Gl
HgRAR, HEIEIDEEERS I, ST

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.

¥ IncOderstBl k& diitm it . BE X E IR BRI E (FRES) ok HBT—BiSSWifil & H3E%L, #i
PR S FIGA SPHIMUNA I ESR (2 46.61)
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@Zettle@

Precision in the Extreme

71 FPERET ACT* + HE
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
b

= K thad A 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#rH
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 G RIOLAE T, REORFFIT
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@Zettle@

Precision in the Extreme

8. =il ¥

INC - X]—2XXX] XXX XXXX]—(XXXX]—(X]—(XX]

.
( - A ]
L AN RS
BT E T N
& MR LT - 3 LR L
HT Bk, (1
AR T 5 T e
& TALHERT - 4 12 e
J
IR B E T
8 U TR T ~6 4 A )
AT 2 T AC1 #hi ﬁﬂiﬁé%?%?ﬂﬁﬁ
& T 7 — 7 RFCA fRIHIZ, BEffFRiTHEL, 100mmiii K s
RFC2 1R, BHRtEETHL, 12mmAmK)E
BEAT 2ok 5 T RFC3 {2, Hldf-T17 THEZ, 100mmizm K&
& M TH 8 RFC4 (2L, BEffFFAITHELE, 12mmei
RFC5 Jfl, AFEHAGIT, 100mmiziE
IRk EE T RFC6 J7#, RIEBM, 12mmzm K&
& MEATIHERET — 9 RFC7 2mi [\ N LRI 2mmiz A
RFC8 2mi[f]_EB4ifI1 2mmiz i K &
ST At T RFCO  2mi< [ ¥ HIAEH1100mm 2 i 1 B
& WAt e 10 RFCA0 2mif]_ K- HIZ5f1100mm {2 ] K iF
RFC11 HRFCA—Hf, HAedm M5 17 AH K
SN 2 T RFC12 IRRFC2—#¥, 4ﬁ%ﬁ{&rﬁ@$ﬁfio
& B T 13 RFC13 JRRFC3—HF, (LI 7 1R -
RFC14 EERFC%:J? {E A TT A
SN 2 T AFL1  #fRahm gy 1P67
P @&W%?E_ 14 AFL2 (i g 1P68
AFL3 BEfAlha s etk i gi- Iz Sl 1P67
S L EF AFL32 Behhn & etk -2 i 1P6s
& T2 [E 2T - 15 AFL4  BEAENR BRSOk P67
\_ ) AFLA2 FEREN M- iEk  1P68
AFL5 B, PTFE / MIL#UAK Fi4E IP67
e AFL52 F&i4him, PTFE / MIL#UA Fi4E IP68
ARG \_ e ! )
075 150 225
090 175 250 ( HF L )
100 200 ASI 5 BTl 51 V0360 0-10V Clockwise 360° (7L 2)
125 ASI2 A A Til(E2 V3601 0-10V C-clockwise 360° (i1 2)
- SSI1 SSI Type 1 V0270 0-10V Clockwise 270° (7L 2)
e SSI2 SSI Type 2 V2701 0-10V C-clockwise 270° (11 2)
SPER SSI3 SSI Type 3 (IF 7) V0180 0-10V Clockwise 180° (i} 2)
. . SSI4 SSI Type 4 (1 7) V1801 0-10V C-clockwise 180° (¥ 2)
10 Bits 101001 17 Bits 171001 SSI5 SSI Type 5 (i 7) V0090 0-10V Clockwise 90° (1 2)
11 Bits 111001 18Bits 181001 SSI6 SSI Type 6 V0901 0-10V C-clockwise 90° (7 2)
12 Bits 121001 19Bits 191001 SSI7 SSI Type 7 ABZ1 RS422 90° width Z (I 4)
13 Bits 131001 20Bits 201001 SSI8 SSI Type 8 (i1 7) ABZ2 RS422 180° width Z (11 4)
14Bits (¥ 3) 141001 21Bits 211001 SS19 SSI Type 9 (7T 7) ABZ3 Push-Pull TTL 90° width Z (7 4)
15 Bits 151001 22Bits (1 9) 221001 SPI1 Serial Peripheral |/face ABZ4 Push-Pull TTL 180° width Z (iF: 4)
16 Bits 161001 PPR (7% 10) PXXXXXX BIS1 BiSS-C right aligned ABZ5 Push-Pull HTL 90° width Z (i1 4)
L \_ ABZ6 Push-Pull HTL 180° width Z (7£ 4) )
Notes:
1. —> IncOderta & 1M E FFIA S FAEAESERE (FlafRRER)

2. R P 220r, 5 R T 16 AT e P B R s
MV = V; Vmax H4.5V, WV =W; 3 T5VEIVmaxlV = X; X T Vmax 49.5v, MV =y

Vmax 7 L IEUHEE -

FEADLFE AT 4 1462 HE R FI12, 24, 12CTE4CTHJE LT
ABZi H 1 = 0 R 1967
INC-10{Li& T 125mm A R R F g, I H HGEEFACIEAFLI 275 20
INC-10ZRIA 7 P BN 7 FEL EL A AR R 1 B A< - IR AR S, 153 1885417

AXRMENIESE, HS W83

220 A3 HEFRAGE FT150mm A LA B R <F

3

4

5

6.

7. A PR BRI R KA PR - 2 0L556.4.275
8

9

1

1

0. (LABZIkvidt - SRR RS, R E RO, Bk R131,072
1.

FEIRETGE A TSSI1-9  SPI ASIM-271BiSS-Cifif5 -
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@Zettle@ 8.1 FEfhiT - E

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 ¥ X, HAAR75mm, Z3r#i%18 fir, SSIPML, Hih
AT, 12V, WA R b .

INC — 4 — 90 — 191001 - ASI1 - RFC1 — 24 — AN =fil[RZEEH X, HE90mm |, 703819 7, ASHTML,
100mm7z (AL, 24V, fHFHAR 4L 210 Ab .

WA EARARAE ™ i, BAPEARR A SRS - AR BRI -

INC — ACME - 508 — 141002 — X3601 - AB — 12CT — SBP = ACME Efil 2L E =, B 14508mm, 7> ¥R 1447,
FADL B R Y, RS, 12VAIIR AR, SurTec650 K A, 24k, S 4R

8.2 P il W - ¥ R

1 sH LD

44 VA N e

BR, WRAR XL RO, G LAT P ki IRINER RS RORRE. TR e
YRR AR EER, WEREATY R VBB NSRRI A A, EARAE R E .

PN e (R Ik

TEE TR B2 Ry S RS (AR 5PRZ)
A 1 o A 4R Bl i

RS EEEL (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<nouveomm

X FARHRIETR (-600C HeI) I H IR HE BT HE 12CT or 24CT . XTIl ( 105°C VEIH) 5 4% H iR
HE R I 5HT .

PR B

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

Al 223, E12150mm, 73038519 7, ASIHML, 100mmiziHEZ, 12V (IR AR), SurTec650 FKIAALFT |
AN, w5 bRl
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@Zettle@ 9. FE

Precision in the Extreme

9.1 ArdErZE (845) Ml s (8i)

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

i L

P4 Ehi%T INC — CAB3 —2 (2mk)
PR % INC — CAB3 -5 (5mK)
PRI INC — CAB3 — 10 (10mK)

i L2«

FAEhi%ET INC — CAB3 — 2 — HT (2mK)
FAETR  INC — CAB3 — 5 — HT (5mK)
P2 & INC — CAB3 — 10 — HT (10mK)

e N o N
I 10 = e 0L
i 5 9 ’, ’/ Black (with Brown) é__
| 8 g Black (with Green)
S Q Green
[S) = 7
o o P Bare tinned ends
I 2 b o Blue
o o 8 | a .
s = @ ’——aCka"‘e)
| s 5] 6 ] ————
© 2 P
| & @ )
! P Orange
! 2 ' ®°
L. —/ _/
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 Vsunply Vsuvply Vsuvply
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:

P2 Harwin DataMate J-Tek 1007 24N S [E 1842, #4F 5 M80-461-10-42
TP S5 2= -30 5 +804% [ & ol = IR 10545 IR

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

25 B 2= 6mm

BN %= 76mm, B 20mmift— s kA (filhn et

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

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

Sfk= 24 AWGZ JIEARZE, )—G(Qx, LG BR, PR AL

SR L =FR R IR IR R lElaﬂZkzﬁ

o P TAERGHEI Y IR IAFL1-52) R, S N E5.95
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@Zettle@ 9. fi4

Precision in the Extreme

9.2 trifEr4E (10:8)

FC B s AL ) — B 2K
FT A/BIZIk i iE .

77T INC — CAB5 —2 (2mK:)
P2 i3T5 INC — CAB5 —5 (5mK:)
77T INC — CAB5 — 10 (10mK)

Co N ~
| 7 i een)
I 5 ; Green) <
I 5 L 6 Lo Black (with Blue)
43 o R Blue
| @ 3] 8
i g g P ) \ < Bare tinned ends
(&) Q 9 ’ w
O i i
I n_g:’ o 10 b | de) -
X i i
5 U8) 1 / Black (with Yellow)
S P Yell
| = 5 < (| elow
! 5 / Black (with White)
I White
4
|

v

. HAE100, 24 AWGZZE (7x32) T2k, YA PVCAMT ALY £, 5xMZ:,
BAKSE R (100% 7 #%) , 24 AWGK &5 M4k

B HA VG2 A5, MR ¥EBelden 9505,

JEE %S . Harwin DataMate J-Tek 10:857 24 K [E124T, #5445 M80-461-10-42.
%S = -308+805 [U)F . ULIREZEHB0HICE (UL AWMZI2464) .

. EHA=7.3mm

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

B /NS = 76mm, B 20mmi U AR (1)
ST B (2R IHAFL1-52) 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 4
5 White 4 Z complement
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@Zettle@ 9. 4

Precision in the Extreme

9.3 fililxJe B - &5 INC-CLAMP1

T e B RincOderiE 743 . XLk B RN “Jea” 8t “igze
Jer . ZettlexZEAER T 45 125mm BLAE M LA R B E 7 BAE &34 e A,
I3 A % EIncOder ) (A +8.00) [FRIEAE EM2.50E (150mnE 25
AR ARL, 175 UL AR E 6, RN A 3PIRET . O

20

a2
JA R i fimm

DIAM. 2.70 THRO' f
A%

WN =R

1 /NEUfE = £0.2
e 2 /N = £0.1
\ 4. HH=ELS
x b 5. R =EAFERHIL L
!
/ -
i IncOder |
| Stator ‘ °
I
!
‘ |
] ‘ !
1 [ N=]
i =
T -
P
40
(4‘00) (RECOMMENDED SCREW
: CAP HD. M2.5 x 10 LG. MIN

9.4 5 - #ES INC-SH-XX

H T AL 2N IncOdersE 1 M/si% 1, FHL R GiAm B A B 2l i) 8] FR
IncOderBR il BRI . AR A0 1mm/E IPolymexTME g . M 75%]250mm
HRE25mm—4 Z AT RN . B RERIRIME, BIIIINC-SH-75. —A LI
RVPHIM B ERZ N O, BN EE5H .

S INC = SH -75  Fr¥FRAME75.0mm

S INC — SH -100 FR#Fx4M%100.0mm
#AES INC = SH -125 Fr¥FkAME125.0mm
#15 INC — SH -150 FR#%4M%150.0mm
#AES INC = SH -175 Fr¥FRAME175.0mm
#145 INC — SH -200 FR#%4M%£200.0mm
S INC — SH -225 FrFr4M%225.0mm
S INC — SH -250 #n#74M%250.0mm

. Nom.O.D.-38.7 .

Nom. O.D.-0.5 >

A
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@Zettle@

Precision in the Extreme

9.5 FfHhJKIN - Hi44= INC-RSC-X

P IR TR 2L e s ke, XA T AR
HTEH BN T &Y. I SR E #7351 LA
T 2T XANAHERA RN H SR 224 X258

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

&
1. TE[3REL3D CAD IGES X(#F

2. B R~F R fimm — A% 52 PR E 1] 2 1)
3.

4

5

B AR
ME=EA4, WRE4
ANZE (RIS -

0 /M= +0.5

1 /MNfi= 0.2 SIDE ELEVATION SHOWING POSITION

2 /MU= +0.1 OF A SCREW MOUNT ROTOR & A STATOR

—> 2.0

SCREW M4 STEEL

N HOLES M2.5 THRO' CAPHD. ST.STEEL == (=~ )

ONNP.CD. ANGLEN

» i

i i

| i

. i

N P ;

[ R B BE. ! i

| : 1! :

| I

3 )

B e ey T T

| : 1! :

| S

| BRI

! 1 1T i ;

— -/} - i

i i !

1 H H I |

T

DIAM. A (H9 FIT) L R !

[N »
B
< > 10.00 —p —
ST WINTER B B2, EHNEETFLER ST £, FFEM4
Bl PR MRAT I 5 B L, SRJE B S 2 4 LR I [ 2AMBAT
A A ) ﬁ /X
A R GG T )
mm mm mm

- 32 ' 2R 75mm IncOder INC-RSC-75 24.000 44.00 30.50 45 4
1l 2 % 2£100mm IncOder INC-RSC-100 49.000 69.00 55.50 45 4
1l 2 "% £ 125mm IncOder INC-RSC-125 74.000 94.00 80.50 45 4
B 73l 2 % 3£ 150mm IncOder INC-RSC-150 99.000 119.00 105.50 30 6
B 1l 2 X PR 175mm IncOder INC-RSC-175 124.000 144.00 130.50 30 6
-l % £200mm IncOder INC-RSC-200 149.000 169.00 155.50 30 6
- 2 % 1 225mm IncOder INC-RSC-225 174.000 194.00 180.50 30 6
1 2 % £250mm IncOder INC-RSC-250 199.000 219.00 205.50 22.5 8
1 2 "% 2£300mm IncOder INC-RSC-300 249.000 269.00 255.50 22.5 8
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@Zettle@ 9. fiH4

Precision in the Extreme

9.6 @3 - #fF5 INC-RG-X

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

T $KEL33D CAD IGES {4
FAE R~FBAimm - A4 52 BR Lo 2
=AY
M=%, BRAS
NE ARSI EYD -
0 /NELfr = +0.5
1 /NEUE = 0.2
2 /N = 0.1

.U"PS*’!\’.—‘F:

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

N HOLES M4 CLEARANCE EQUISPACED ON P.C.D. N
N HOLES M4 THRO EQUISPACED ON P.C.D. N |

6.50 —p| —

R AR A RIB 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 38.4 4
[a] B ¥£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] [ 5 250mm IncOder INC-RG-250 275.00 252.00 262.50 15.9 8
[&8] B ¥£300mm IncOder INC-RG-300 325.00 302.00 312.50 15.9 8
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10.1. IncOders () T/EJR# 2

IncOder [P TAF JEEE -5 Jo kil Jie % A8 e #% Fl e 4% ] A8 AR T
#EMh. IncOder & FAHEZEHRBIE, JHEE 5%
T2 AR — MK TR AT G« % F G e 5 5
TR . A NZ R, DRI E R
e St M. SRS AR, IncOder K
2 R T A R L2 Bt . 1% LRI AR H /5 IncOder 45
:f’él’%fi%%\ HER, BHEE. HEs, B LHESRER
%%,

10.2. IncOders:} &6 X i H 15 2% > 1t il 5 2 B4 it i 2
fE. HYRE FHEFTERNEE L —800. LR EFEES.

Stator

10.3. AL RER Rl 7 0 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. ] DLERE 1) ARG FE V6 1 2 41 IncOders ?

TAEHLE B 12 B IncOder (1) B 3 A T AN 2 2E Al R ¥ . #rfEIncOders
TAETE-4550+854 [CHEAE TAERM T, ¥ IR FE4E-6048 [T 1K E ™~
AT G LI T 2VCTE(24VCT) B+10545% [ 1) I T (7 f 14 1
5HT) . £ kAl 5 IncOders il LLTE ] P BR 52 IV 2 AME ] . (R T 5k
g)?%ﬂ%?ﬁﬁﬁ@?ﬁlf}%ﬁi AR UCTE TAE AT ARHRF R YR BICAE A F R TR] (5159

10.5. 1 R e 1 BUE AR B RIE & R AT 42

MEPEREASZWIE, Wl 75, K4, b, REEb TR, g
IncOdersfE/K RN IR EEAIREIEH TAF . RAE i
PREGR AR B A IR, D A P R R TR D B Fl R PR 45

10.6. Wi/ #EIncOder?

BHESGE TR S ks N A, WR s, A7tk H IncOder [ 132
RS EHRFH W ERRF NS HRATHR. PR ERIGE BT
EE"J4523%‘@521‘?%4}%55&EI"JE@$YEE%T$o SRR EE AR
HEF IS

10.7. Hudli e I HCRs 3T AR A 2 AR R A2
fRfmpi B CREETKAD) |, HERR MBS . XA R B R 1B

REHBEGKE,
EAGIEL 2 Y Ea
HAKE (m) <30 <60 <120 <250
W <400 kHz <300 kHz <200kHz <100 kHz

10.8. IncOders 2 52k Mg 2
Ao WP B, i incOders i 22 it FLBE I 7E — AN 2 1 A
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10.9. IncOdersi&E H %55 1 G371 2

. W2 IncOderstE s K i FEL i A YR B A, e ple A K25 IncOderfI4a 47t
R RTW o 3 | = VR B VA oWy IR % 5 N R W P Sei 77 N s LAY N a4 = PR =1 35 B
JEHL

10.10. IncOders & 75 7= A5 Hi i i 2
EREHE/N, AR T IncOder 1 P 345 24 THT . IncOder#l 32 B 14 5558 38 » IncOdersilfi
AT RS (SRS L.

10.11. 41 R FRAT T ZHe i IncOders #h e g 2

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

F, ALY S VE ] (37 FN58mmbRifE = st 2 Surtec650 5 AR H AL ) R 2 &
PERMEALEE T2, fHltnAlocromaSurtec650.

10.12. 3572 15 ZHU U ?
AFE ., el A R e A B S %, DABE R T, IncOderit i IXFE I 2K

10.13.5% 1 2 B B2 75 s i U 1 R 2

Oy HEE, B MM E, HEEENE A ZE. ERHIZERIEE N, IncOder
HII & PR A E GV S R BRTE G . Wi [A] B 2 22 M +0.35mmi i £]+0.50mm, T £RAE 10
ARSI —f%. i, 5% 250mm IncOder ¥ Al B A 2 A+0.50mm (T A& 48 5 Bk
+0.35mm) , WULRIE 2R B I+~ A0 FAFD I N3 +/- 8OFFD . A5 FH Tl 22 [ 52 iy I X o
TRAE LR AZ, o3, LSRR R4S 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
REELEN, BEESRE, w05 e a8, EBEar, BiEkEEa, it B
I, 52/ R A S TN A7 B A7 e (AR 7

10.15. IncOders 2 &5 <7<, ?

IncOder4b e % F 5 BHAR B A AL FE,  SurtecE{Alocrom i AR AN = A i <. 28 B P A8 IR 3
A IR AN AR A BT S 25 B FEHUR ST BT R ARRHESM B 2028, TML<1%, CVM<O0. 1%, %
ASTM E-595-90, 7FEZ %A TFAE125°C 24/, 3F H IncOders BTN T Ut v
4, T IncOder H % A 5% B ¥ 2= 5o m B Sk .

10.16. A T[4 & — € il [ IncOder?s {4 ?

CLSEF A, PR 257 . RS bR iESME“A” <) (BP37, 58, 75,

;o%é 12%mm%) ML - WS A1 XAEFRATRENS (5 AL s 4 5 B AR
LRI 2.

10.17. {RATH] BLRE (122 K412 [ IncOder ?
Rt AME I K 595mm. 1 X F Zettlexal £ 2 b () A 2 75 LASRAS 58 KA R

10.18. IncOders & 15 75 Z H ¥ a]iE?

BEATE, IncOders i LG T 245 1E [ WK B 2 45 55428/20095 26451 (I8 3 0 B FH 34k i
B, A BEARKTEET1000mmEik B <1 AR 4 F5 2 H OVFTiE. BA i
i PRI/ PR il L
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10.19. Zettlex i & H LT o/ HI R 372

Zettlex B &K PN IREBCR AR P E AN R B E BEAR R —30 . — Bk, 8,4
B R 2 7 oot aTBAONEFoRIESR A, I HEARKA TN, 15
B oERFE BN T, WATEE 2®E, HeM (g nE) RESERER, &6/
e BT R,

10.20. IncOders ] LA A AE il R Bl 7K A i 2
to FTEZEEAT AT Y. BRI pn) AERmIDE A T/K T TIE. R SEEE
K, NENFREY RV Ok Iic. A LE, HikRZettlex T REZE R,

10.21. WMFAEHTEEZ /DN, IncOders HIHERPE 7543 2

o EEMAZEW, HIEE - HauEN, LEE - MEEENENTIES. X7EEs)
9 [l 52 2] PR ) S e 5 rh A R, 9 3 3 <Q0° [ 48 1) 25 B R (K TH B da ). TR
AN T B B T WA T AE LR, X 5| R B S

IncOder ok pE s By FAS R HAS K BE
Rt i F1360° iti [H190° 1t [160° 10 [130°
mm arc-seconds arc-seconds arc-seconds arc-seconds
75 125 95 65 50
90 98 86 61 50
100 80 70 50 50
125 65 65 50 30
150 50 40 40 30
175 50 40 40 30
200 50 40 30 20
225 45 40 30 20
250 40 40 30 20

FI S G FEE 5 i B ) e SRS T B I RV BRI 2R o JTRR S D R (4 L P R e (Y L
120°, A5 FHEHERBERIZ M “ 52 360°7 FITFah. K, alRERTEHR 245°, T
25 R HERA FERLZ A “ik60°” JTah. v TiERER I, Liki&H T FrfIncOders,
AN E ] 47 i KA /) o

10.22. 3841177 U F IncOder i i i1 5038 i 1 2

o BEFINE, BAENERORT N AR, PRI RN EEE. @, 0-10V
WSS AN EHFEE R, FOAEA TR (CEH T BEiT AR e e . 55—k
P2l FH A ABIZIK R I IncOder. 55 sk £ 42 45 H iy A A/BIZ Ik P9 350 R 2 5% £ 5 4h
HEPIRTTARIncOder (INC-10) o 5§ = Fuk 26 H B A 40 /i % %, WSPIEL
SSI, JE¥ SPIMELSSI4r= Sk s A E Fl . 5 = ANEBEM TVEE R — 0 O iEgnii e -
5% Zettlex IncOder FHZEC — HEEE . &ATLLEEIncOderili 2 #R BIX AN 48, 1Al
& 4 i) Zettlex AR LLIRHUZ RL o

10.23. FLILTF AR A 75 MO T LR L ?
T — BPUONIRAITEIncOdersE 1 4 J 2 A I 2=
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(@Zettlex) Addendum for High Accuracy Option

Precision in the Extreme

god—0boboooodd

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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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.
< 28.00 > 5.60 [¢—p| [¢——>+— 9.80
> - U/CUT 55.0 (EXTENDS 280°) o —b L 830
o N Ll
Z — 2.7
xQ ——>»| DIM.C |¢——— :
gd — 1.50
b =
x 9 A
o=
e
o
X Z2
<0
=0
/ A
" 83
v : 3l e<
-y = | PR — oo
A A A ! ® F T
\ n
v n
v
o
o
© ™
o [92)
<t
ROTOR STATOR
T A
v )
v == | CONNECTION |:> N 7 T <j CONNECTION
v AC2 : 0 AC1

20 CONNECTION CONNECTION
RC2 RC1

SCRAP VIEW SHOWING VFLx CONNECTION

42.0
36

i = )
& ] . CONNECTION

25 20 20

P »
<« L

A
A 4

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.
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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.
P 25.0 R 5.60 <«—»{9.80
8 —» DIM.C j¢— 8.30
=z
£ > < 2.7
i 1.50
}_ >-
nE
9 A
==
Q4
o
25
=0
A
23
Q S o
\ 4 | Ire) ) 9
B S W 1
n
Te)
A 4
o
o
© ™
o (40]
Q
STATOR
\ 4
Y CONNECTION ; -l <:| CONNECTION
v AC2 . i AC1
N S rL_ !
[
I
20 CONNECTIONﬁ CONNECTION
RC2 RC1

SCRAP VIEW SHOWING VFLx CONNECTION

36

Q _ | CONNECTION

«— 420
i

i

i

i -

>

m

C

x

25 20 20

A
A 4

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.
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NOTES

apwn e

R2.5

CONNECTION
AC2

CONNECTION
RC2

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

165
—> e 2.7
> < 1.50
> |—— 150

P
<«

\ 4

=

CONNECTION

9.925 +0.525

» 6.0 ¢—

_______________ +

R0.5 MAX.

;<:| CONNECTION
i
ﬁ ﬁ RC1

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:-

4.1 58mm Packaged Servo Clamp
Product Option INC-20

VIEWS SHOW RC2 RADIAL CONNECTION AND SOLID SHAFT

59.00

v

A

58.00

A

55 +0.000
-0.050

\ 4

A

/

—» DIAM. A

v

—— 0.35A

315

MAX 44.10

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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NOTES

apwn e

R2.5

CONNECTIO
AC2

CONNECTIONﬁ

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

L

RC2

4.2 58mm Packaged Screw Flange

165
——p [«——— 150
< »| 9.925 +0.525
» 6.0 [¢—

~ R0.5 MAX.

R3.5

4 x DIAM. 3.30 + 0.05
THROUGH

E <:| CONNECTION AC1

ﬁCONNECTION
RC1

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

59.00

\4

A

55 +0.000
-0.050

A

47.10

v

A

—>»DIAM. A ¢—

4 0.35A

\ 4

Product Option INC-21

MAX. 44.10

47.10

20.0

A

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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@Zettle@ 4.3 Hub Shaft Dimensions

Precision in the Extreme

11.925 +0.425

r—u;L
\

&i@/

B +10.0

A 4

[ —— 6.0

A
A

» |[«—3.0 DIAM. B X 9.0 DP. MIN.

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

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



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

~ 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 ¥ 7'y
|
580  4.20 | / 'L 8.00 =
l ;,E ROTOR i /% 3.50 v ,L u
: f :
N i ! F oG
\ STATOR | \ I Q )
| ~
o i k \ \ 4
|
| | t
RAD 0.20 MAX. 1.50
) / 850 MIN.
0.20 X 450 TYP. < > U/SIDE CONFORMALLY COATED
P 37 +0.05 R
< »”l

SUITABLE FOR SERVO CLAMP INC-CLAMP1

MAX. ROTOR/STATOR
NON-CONCENTRICITY—’} FROM INCODER ACCESSORIES RANGE < 42.1

0.20 !

A 4

37.8

A
A

O N
\J ﬂ;
.............. - ELECTRONICS = o ©
- MODULE = ol 3
o /f o ] Y
ELECTRONICS MODULE
<2mm MAX. HT. ELECTRONICS 5 40 TYP.
i EITHER SIDE OF 1.0THK. PCB.
! CONFORMALLY COATED
P 37.00 g 28 AWG STRANDED (7x36) TINNED COPPER
i ' 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.
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NOTES

arwdE

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

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

SECTION ON CENTRE LINE

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:-

> C »
RAD 0.20 MAX. IN 3 PLACES : 0.70 MAX.
i 0.30 MIN.
|
3.5 T
1 . Gz !
ROTOR /] i / 3.50 ~
l \ Z 2 i / A = \ AT
[l
\ AR i [ A *
0 o NGO T\ b &g
N ~ 2
RN I N\ \
i
1 F1
1.50 1.50
MIN.
RAD 0.20 MAX. —50
0.20 X 45° TYP 37 +0.05 U/SIDE CONFORMALLY COATED

]

3 HOLES 2.40 THRO'[¢-]0.10]

ON 42.00 P.C.D.

/ ROTOR

MAX. ROTOR/STATOR

A

FULL RAD 2.5 TYP.

RAD 3 TYP.

>

NON-CONCENTRICITY 0.20

42.1

A

37.8

\ 4

A

\ 4

IS 5 o] P—

-, \% = ELECTRONICS g: o 2
: MODULE : ol 4

~ o 4 of— |

/

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.

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



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

(PREFERABLY x3 - SEE ACCESSORIES
SECTION 9.3)

o

§ ROTOR

% AXIAL GAP 0.70mm MAX.

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

I AXIAL GAP 0.70mm MAX.
l 0.30mm MIN.

T

. SCREW STATOR & PLAIN
: ROTOR SHOWN

i
i
;
i
i
i
i
i
i
i

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 > |le—
2x DIAM 3.2 THRO’
58.0 .
A
A \v
o o ELECTRONICS — o)
™~ S MODULE -
\ 4
v O
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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 Vsupp\y Vsupply
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 Y4
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 Vsupp‘y 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

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.

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



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) milliAmp
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
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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 |P67 for <60 minutes & 1m depth (Installed with mechanically protected connector or AFL1-5 or VFL1-5 Product Options)
IP68 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/connectorlor any integral axilal cable) Complies witlh DEF STAN 0(.)-3.5 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 Section 11
(Hazards)
Induced Dust & Sand Complies with DEF STAN 00-35 Et3 Iss 4, TestCL25 (lTurbuIentD.ust) Cat 1 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 I-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 fracked 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 [EC 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 certiicate 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
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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 2.47arc-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) vDC
Current Consumption <100 (typically <75 and does not change significantly with voltage supply) milliAmp
Reverse Polarity PSU Reverse polarity protected to max. supply voltage VDC
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 Zetiex 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 Zeftflex, 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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@Zettle@

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.
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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:-

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

2 HOLES DIAM 3.20+0.05

THRO’ 0.10]ONP.C.D.E
#[0.10 2 HOLES DIAM 3.20+0.05

THRO’ ON DIAM. D
M HOLES DIAM M4 CLEARANCE THRO'

: N HOLES DIAM M4 CLEARANCE THRO'
& C/BORE 8.0 X 4.50 DP. THRO
D_ E [$]0.15]& C/BORE 8.0 X 4.50 DP. THRO' ON P.C.D. D

N HOLES M4 THRO’ ONP.C.D.D
M HOLES M4 THRO’ ONP.CD.E
N HOLES DIAM M4 CLEARANCE THRO'

M HOLES DIAM M4 CLEARANCE THRO' [¢-]0.15/& C/BORE ON U/SIDE 8.0 X 4.5 DP.THRO' ON P.C.D. D

& C/BORE ON U/SIDE 8.0 X 4.5 |
DP.THRO' ON P.C.D. E '

A
STATOR
A
A
A
~
Sl ol of <
L _H-]- ¢<f s| =| =
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2 [a) [a) [a)
[a]
\ 4
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A
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- v Vv
—> 4 4 MAX.
4.50
8.70
—> < AIR GAP 1.1+0.35
—b 4~ 12.70
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. 31250 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

Tel: +86 029-8110 4303 +86 150 2903 4437 E-mail:leader_control@163.com www.leader-control.com



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.

:4— MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm
i
I

—

i AXIAL GAP 1.45mm MAX.

i
| | l 0.75mm MIN.

\t\%\mf g ,\\ T

CONNECTOR
\—/‘o (PRODUCT OPTION AC1)

4—— MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

=
e e
< ; N

AXIAL GAP 1.45mm MAX.
l 0.75mm MIN.

N\

b\\\

. 7

SHOWN
WITH INTEGRAL CABLE

\_/lo (PRODUCT OPTION AFL1)

4 MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

|

i
U_\

AXIAL GAP 1.45mm MAX.
l 0.75mm MIN.

f\\\\\\\\\%ﬂ?

\\\

Ui

SHOWN WITH RADIAL CABLE
(PRODUCT OPTION RFC2)
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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 | ING-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  524,288counts perrev  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) 22hits 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 milliradians
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 Verical 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 Optons.
Operation outside limits to be qualified by user. Options available below minus 60 Celsius operation: contact Zetex 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 connector 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 rafing 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
(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
Salt Fog ) . i . L
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 Options
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 fracked 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 matl. with TML <1% & CVCM <0.1% at125C & 24hrs in vac to ASTM E-595-90

ITAR classification

NotITAR confrolled. No ITAR components

Approvals Flammability Raing 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
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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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