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= ABOUT US

Precizika Metrology has a long history of
old traditions in the leadership of design and
production of metrological equipment - rota-
ry, angle, linear encoders and optical encoder
gratings. The Lithuanian company has been
in the industry for over 50 years and with this
heritage comes both pride and great respon-
sibility to continuously move forward, improve
and evolve in order to satisfy the ever-changing
industry needs. A huge part of time spent in the
industry was dedicated to working with top-
of-the-line original equipment manufacturing
(OEM) companies, listening to their feedback
and providing innovative solutions to a variety
of diverse conundrums.

Consistent supply of high quality products
and services that match or exceed the quality
standards our customers expect and deserve
is the main goal that drives us forward, con-
stantly investing in new projects, future proof
equipment and bright minds,. The ability to
take advantage of accumulated know-how and
to channel the experience provides us with a
unique perspective and position in the market
that opens new ways to innovate and provide
industry defining product solutions.
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VALUE
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Communication
with potential
customers and
partners that is

sincere, open and
honest.

Reliability and high
quality standards of

every single manufactured

product without
any exceptions.

Partnerships
that are strong,
unwavering,
inspired by mutual
understanding
and goals.
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Timeliness in
providing high
quality products
and services
the customer
expects.

/ i o
Passion for
innovating, developing
new technological

advancements
and upgrades.
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Flexibility
towards customer
demands
for adjustments
and incremental
updates.




HOW OUR ENCODERS OPERATE

Encoders are used to convert angular or linear displace-
ment into electric signals containing information about the
magnitude and direction of movement. After further signal
processing by the numeric control devices (processor com-
plexes, digital readout devices), this information is used to
control moving parts of the equipment.

Encoders manufactured by Precizika Metrology take ad-
vantage of photoelectric technology operating on the prin-
ciple of light modulation or magnetic technology using a
combination of permanent magnets and magnetic sensors
to detect movement and position.

Absolute encoder is a device that provides true (absolute)
positional information, as it generates a unique code for

PHOTOELECTRIC
ROTARY ENCODERS

PHOTOTELECTRIC
LINEAR ENCODERS

SIGNALS

each position. The resolution is equal to 2n (n=number
of bit), encoder uses gray or binary coding, which can be
translated into different protocols. This encoder type is
normally used to monitor object position during power up
and power down. Unlike incremental encoders, the encod-
ed output provides the ability to read the object position
without moving the encoder. Singleturn absolute encoder
delivers a single data item in the form of a “word” in parallel
or serial mode for each position of the object, which can be
read directly and quickly by control systems, whereas mul-
titurn absolute encoder can perform a greater number of
turns and delivers, in addition to the position of the object
in the turn, the number of turns performed in relation to a
reference mark.
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MAGNETIC ENCODERS

SINE-WAVE CURRENT SIGNAL, VERSION A (~ 11 uAJ; U = +5V+5%

I 12 lags 11 for clockwise rotation
L N (viewed from shaft side) o f Rarvaionr ozt
4 - ] =i,
/ \ Output signals 11, 12 amplitude at load 1kQ: 'l::_ m':- o
ly 7..16 yA h+ - Us
- | AF >
90° el. Value of reference signal 10 at load TkQ: g = R e
135° o, 2...8 YA (useful part) I i —
o . . -
360°el. Phase difference between signals 11 and 12: 900+100 i

RECOMMENDED CONNECTION DIAGRAM

ety 1 g by e parslae by charwd |0

Phase difference between signals 11 and 10:1350+600

SINE-WAVE VOLTAGE SIGNAL, VERSION AV (~ 1VPPJ; U = +6V=5%

+A B lags A for clockwise rotation (viewed from shaft side)

—

Output signals A, B amplitude at load 120Q: 0.6...1.2 V

Bl AN

+R/ \

90° el.
135° el.

Value of reference signal at load 120Q: 0.2...0.8 V
(useful part)

Phase difference between signals A and B: 90°+10°

360° el. Phase difference between signals A and R: 135°+60°

TTL (1) SQUARE-WAVE SIGNAL, VERSION F; U = +5V+5%

U2 lags U1 for clockwise rotation
(viewed from shaft side)

a=0.25T+0.125T
T

r
ajalaa
Output signals level at current load 20mA:

LTV log “1” = 2.4V; log “0" < 0.5V
1]%;21 8; Maximum rise and fall time: 0.1...0.2 ms
:TL_FT (VA Reference signal delay is no bigger than 0.1 s

uo

uo

a

HTL () SQUARE-WAVE SIGNAL, VERSIONF; U = +(10..30V)+5%

T U2 lags U1 with clockwise rotation
aaaa (viewed from shaft side)
U1
Jlrjlf%[ _ Output signals level at current load 20 mA:
L u1 log "1” = (U -2.0)V; log “0" < 0.5V
TRV
T 02 Maximum rise and fall time: 0.3 ms
% Reference signal delay is no bigger than 0.1 ps
uo
a
Interface SSI Binary - Gray
Clock Signals level EIA RS 485
Diata Cleek 160 Hz + 4 MHz
b frequency
Ciock £ 4 Mhz 15u8 5 1. 5 258 n Position bit
TTD 328ms +1,2ns

BISS C

Deata 1] [T DATA DATA =T
el Celas - e =
L]

RECOMMENDED CONNECTION DIAGRAM

Frezoces Ry
T [=r
. — e | L
L T A 1 R2 '—EI—}
{ m— - .—-_m BRI
A_[} Cim= 7 s .A

— - *.F v a1 * --.,: - - m
Ric<51ohn  Ci<d7 pr CI= 100 pF
RI=10 women  C2=37 ¢
2 - Cable impedance = 130 Obwm
Chtrak B ard B are sirder i chirsel &
RECOMMENDED CONNECTION DIAGRAM
Encoder Recsiver
vt
- Ui
i
Lo 1)
rass | . Type AM28LSI2

RECOMMENDED CONNECTION SCHEME

(=

n

+ Cablley smypsdaencas = 120 Ohin
Chiaraiphi U2 i LI d sirillar by chissnal L1

Viox

P 100ns 2 x timeout,
ns

tSH 50ns timeout, ns

tSL 50ns

tSD 10ns 50ns

ttimeout 3,28 ms + 100 ns




LINEAR ACCESSORIES
ENCODERS SR —

1001 NK connection

701 L18 82| 1021 CS 3000 1071 Cable lenghts
7zl LiEs 841 1031  CS 5500

741 L18T 86 |

761 L23 88 |

781 LK24 94|

801 L35

ROTARY
ENCODERS

121 A24HME1 301 A58

141 A28 341 AKS58 ANGI—E

161 A36 40| AKS58HE1

181 A36HME1 421 APS8 ENCODERS
201 AK36 44| AS8HE
22| AK36HME1 46| A58HME

561 A90H 621 A170
241 A42M 48| AS58HE1

581 A110 641 A170H
261 A75M 501 A102H

601 A110H 661 A200H

281 AK50 521 AM




A28

A36

(including HME1)

AK36

(including HME1)

ROTARY
ENCODERS

NUMBER OF LINES*

CROSS SECTION / RESOLUTION

20
< 1E
A24HME1 N == 250
Q
14
38 25
© 60 —2.500
I L |
I @
3B _ o4
e}
2 | 100 - 3.600
™
Q
30..60 o4
o Up to 217k7)7\7t”simg|eturn
© _
8 Up to 40 bit multiturn
30
1.000; 2.500

A42M

A7T5M

_ 252
X
o, o
@42

512; 2.048; 5.000

@75
|
|

@ 64

|
|

ACCURACY
(ARC. SEC)

+ 260

+0.1T

+ 01T

+0.1T

+ 01T

Hollow shaft

Solid shaft

Solid / hollow
shaft

Solid /hollow
shaft

Hollow shaft

Hollow shaft

OUTPUT
SIGNALS

o 1Vpp
MUTTL HTL

MTTL

o 11 uApp
o 1 Vpp
MUTTL HTL

SSI
BiSS C

o 11 uApp
o 1Vpp
T

o 1 Vpp
T

NUMBER OF LINES*

CROSS SECTION

/ RESOLUTION
61 a6
AK5U g — o Up to 8 bit
41..54 76
(including HE, ga_ - 100 - 10.800
HME, HE1)

Up to 21 bit singleturn

AK58 .

(including HME1)  SGII

Up to 40 bit multiturn

41 26
P58l | (! et
A 1 02H 5.000; 9.000

2102

41..54

“ 16— 1.024 for HTL / Up
AM - A to 12 bit for SSI

258
[
[

*others only on request. Possible interpolation factor up to x10. **depending on the model

ACCURACY
(ARC. SEC)

+ 120

+ 01T

+0.05T

+ 1.080

Solid shaft

Solid/hollow/
blind shaft**

Solid / hollow
shaft

Solid / hollow
shaft

Hollow shaft

Solid shaft

OUTPUT
SIGNALS

MUTTL, HTL

o 11 uApp
o 1 Vpp
MUTTL HTL

SSI
BiSS C

MU TTL, HTL

o 11 uApp
o 1 Vpp
T

MU TTL, HTL
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ELECTRICAL DATA

PHOTOELECTRIC ROTARY ENCODER @

A24HME1 © °

Supply voltage +5V + 5% +5V +5%; +(10to 30) V
Max. supply current (without 120 mA 120 mA
load)
Anal tput
nasifnZE - Light source LED LED
Incremental signals Differential sine +A/-A and +B/-B Differential square-wave U1/UT and U2/U2.
Amplitude at 120 Q load: Signal levels at 20 mA load current:
-A=0.6-1.2V - low (logic “0") < 0.5V at U,=+5V
-B=06-12V - low (logic “0” <15VatU—10to30\/
Photoelectric rotary encoder A24HME1 is the smallest diameter depending on customer requirements and produces up to 250.000 _ hlgh(ugglc "1 ?') > 24V at U —15V
encoder in our product range. It can have a @2-6mm hollow shaft output pulses per shaft revolution. - high (logic "1") > (U,-2) V at U.=10t0 30V
Reference signal One quasi-triangular +R and its complemen- One differential square-wave U0/UO per revolution. Signal
tary -R per revolution. Signals magnitude at levels at 20 mA load current:
120W load - low (logic “0") < 0.5V at U,=+5V
-R=0.2-0.8 V (usable component) - low (logic “0") < 1.5V atU —10 to 30V
20 - high (logic “1") >24VatU =+5V
) 24 022 (<3) - high (logic “1") > (U.-2) V at U,=10to 30V
Shaft locking 9
screw ML6 | = Spring Maximum operating frequency (-3 dB) > 180 kHz (160 x k) kHz, k-interpolation factor
coupling
@ N Direction of signals +B lags +A for clockwise rotation (viewed from U2 lags U1 with clockwise rotation (viewed from shaft side)
Q shaft side)
N —
Maximum rise and fall time - <05 ps E
=
- B - Standard cable length 1 m, without connector 1 m, without connector ~
[ @ &2 T —— =
S g & - Maximum cable length 25m 25m !
(@) ignal %
utput signals A a=0.25T+0.125T =
iy T CZ‘)
r +B ajajaja ()
— i LT v =
9229
. w7 LWL LT or =
LTV o
Max 14 90° el. [T o2 e=
. 135° el. uo
Ribbon cable U0
MOUNTING REQUIREMENTS a
M2 (x3) Note:
A 1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
Ao
E 2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?
i i
0.05]A
= Ao.0s[A [ AJo.05]A
A <
¢ 1 X
S
;B ,f ; ACCESSORIES
: S
C12 D9
4g7 ot el merels Aol s 12-pin round connector 9-pin flat connector
g
Min. 5 3
Min. 5
Max. 11
b 11 ORDER FORM

A24HME1 - X1 - X2 - X3 - X4 - X5/X6

MECHANIBAL DATA Output signal Pulse number Supply
4 ‘ . Version (X1): Per revolution (X2): Hellons e elameiar () Voltage (X4): Celalo g P9 Connector type (X6):

Line number on disc (z) 250 Starting torque at 20°C < 0.005 Nm
AV 250 2-@2mm 05V - +5V . 0,5-05m - without connector

250, 500, 1000,1250, Rotor moment of inertia <1 gcm? F 550000 igimm 30V - 10 to 30V 8; - ; m g;z ﬂ;(:lugiig pins

2500, 5000, 6250, . ) , 5-@5mm *only for A24HME1-F with
Pulse number per shaft revolution 10000, 12500, 25000, Protection (IEC 529) IP54 >°2%|g Ffj;%“j‘ version for 6-©6mm HTL output signals

31250, 50000, 62500, Maxi iaht without cabl 0,04 k

aximum weignt without cable E g ORDER EXAMPLES: 1) A24HME1-F-2500-05V-01/W
125000, 250000 23 A24HME1-F-10000-30V-02/C12
1 O
s shel saees 10000 rpm Operating temperature -40...+85°C
Maximum shaft load: SN Storage temperature -40...+85°C
i ?:;Ll (at shaft end) 10N Maximum humidity (non-condensing) 98 %
Permissible vibration (55 to 2000 Hz) < 100 m/s?

el +260 arc. sec
(T ,-period of lines on disc in arc. sec) Permissible shock (11 ms) <300 m/s?

12 13



PHOTOELECTRIC ROTARY ENCODER
ELECTRICAL DATA

S

Small
SrirZ VERSION A28-FILITTL Maximum operating (160 x k) kHz , k-interpolation factor
frequency
Supply voltage +5V + 5%
Direction of signals U2 lags U1 for clockwise rotation
Max. supply current 120 mA (viewed from shaft side)
(without load)
Maximum rise and fall time <0.5ps
Light source LED
. Standard cable length 0.5 m; without connector
Incremental signals Differential square - wave U1/U1
and U2/U2. Maximum cable length 25m
Signal levels at 20 mA load current:
- low (logic "0”) < 0.5V Output signals
- high (logic “1") > 2.4V a=9.25TiO.125T
Photoelectric rotary encoder A28 is a small 28mm diameter incre- lution. Small size is its primary feature that enables the customer to _ r
mental encoder that can have up to 25.000 output pulses per revo- fit it in tight places without any hassle. Reference signal One differential square-wave U0/U0 a4a4
per revolution. L u1
Signal levels at 20 mA load current : _
- low (logic “0") < 0.5V 1LLITLLIT U
~high (logic "1") > 2.4V ATLTL2
L L 2
uo
uo
a
36
34
Q
| )
I
o)
] L A |3 ACCESSORIES o
S =
e ‘ yany S B12 C12 D9 D15 RS10 ONC S
Z_ CONNECTORS FOR CABLE 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round =
™~ connector connector connector connector connector connector =
A ag
53 2 =
| es 23 o1 p =
To) e DIGITAL READOUT
S DEVICES CS3000 CS5500
40
38
COUPLING SC30
N Notes:
4__'_ 4 SR . 0
Q 1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
L ~ * 2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?
J

ORDER FORM
MECHANICAL DATA B F - XUX2 - XoXa

60; 100; 200; 250; Protection (IEC 529) ) ) (Optional) line number on disc (z) ' .
Line rumser en dlise &) 360: 500; 1000; 1024: - for axial cable outlet P54 Pulse number Per revolution (X1): (X2): Cable length and outlet (X3): Connector type (X4):
1500; 2000; 2500 P64
( ) w

- for radial cable outlet

60 60 RO1 - 1m (R-radial outlet - without connector

. . . RO2 - 2 B12 - d, 12 pi
Number of output pulses per revolution Egkégzegeg 10 Maximum weight without cable 0.045 kg 25000 2500 " c12- [Eﬂﬁd 12 S:EZ
Uit hhg ﬁg;—;m (A-axial outlet) gzs— ﬂ?lt,‘?%ms_
-2m - flat, 15 pins

Maximum shaft speed 6000 rpm Operating temperature -10...+70°C gﬂg: IESS? 118 SCQE
Maximum shaft load: ORDER EXAMPLES: 1) A28-F-2500-R01/W
_ axial 5N Storage temperature -30...+80 °C 2) A28-F-2500/250-R01/W
- radial (at shaft end) 10N
Accuracy Maximum humidity (non-condensing) 98 %
(T,-period of lines on disc in arc. sec) +0.1T, arc. sec

Permissible vibration (55 to 2000 Hz) < 100 m/s?
Starting torque at 20°C <0.015Nm
Rotor moment of inertia <2 gcm? Permissible shock (11 ms) <300 m/s?

14 15



PHOTOELECTRIC ROTARY ENCODER

Photoelectric rotary encoder A36 is an incremental encoder that is
available in digital or analog output signal versions depending on
customer preferences. It can have up to 36.000 output pulses per

Small
szie

Analog output
signals

revolution and, because of its quite small diameter, can be fitted in

narrow areas.

12,5+ 35+1
33.5+1
O|¢o-2 24 2
\
|
8] [7
= C
(32} L
(a2}
Q _N 3 o
Oi 1] ,
) J w
e —

3.3

MECHANICAL DATA

Line number on disc (z)

Number of output pulses per revolution

Maximum shaft speed
Maximum shaft load:

- axial
- radial (at shaft end)

Accuracy
(T ,-period of lines on disc in arc. sec)

Starting torque at 20°C

16

C

For IP54 (standard)

100; 200; 250; 360;

500; 1000; 1024;
1500; 2000; 2500;
3600

Z x k, where
k=1,2,3,4,58,10

10000 rpm

5N
10N

+0.1T, arc. sec

<0.002 Nm

a5

For IP64 (on option)

Rotor moment of inertia

Protection (IEC 529)

- for axial cable outlet

- for radial cable outlet

Maximum weight without cable
Operating temperature

Storage temperature

Maximum humidity (non-condensing)

Permissible vibration (55 to 2000 Hz)

Permissible shock (11 ms)

<2 gem?
IP54

IP64

0.07 kg
-10...470°C
-30...4+80 °C
98 %

< 100 m/s?

< 300 m/s?

ELECTRICAL DATA

Supply voltage

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Maximum operating
frequency

Direction of signals

Maximum rise and fall
time

Standard cable length

+5V + 5%
80 mA

LED

Two sinusoidal |, and I,
Amplitude at 1 kQ load:
11 =7-16 pA
S12=7-16 pA

One quasi-triangular |, peak per revolution.
Signal magnitude at 1 kW load:
- ;= 2-8 pA (usable component)

(-3 dB) > 160 kHz

I, lags I, for clockwise rotation (viewed from
shaft side)

1 m, without connector

+5V + 5%
120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-1.2V

-B=06-1.2V

One quasi-triangular +R and its
complementary -R per revolution.
Signals magnitude at 120W load
-R=0.2-0.8V (usable component)

(-3 dB) > 160 kHz

+B lags +A for clockwise rotation
(viewed from shaft side)

1 m, without connector

+5V + 5%; +(10to 30) V
120 mA

LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic “0") < 0.5V at U,=+5V

-low (logic "0") < 1.5V at U,=10to 30V

- high (logic "1") > 2.4V at U,=+5V

- high (logic "1") > (U,-2) V at U,=10 to 30 V

One differential square-wave U0/UO per rev-
olution. Signal levels at 20 mA load current:
- low (logic “0") <0.5Vat U,=+5V

- low (logic “0") < 1.5V at U,=10to 30 V

- high (logic “1") > 2.4V at U =+5V

- high (logic “1") > (U,-2) V at U,=10to 30 V

(160 x k) kHz, k-interpolation factor

U2 lags U1 with clockwise rotation (viewed
from shaft side)

<0.5ps

1 m, without connector

Maximum cable length  5m 25m 25m
Output signals
a=0.25T+0.125T
T
b +A lalafala]
R M ilspllsgs
B! +B ut
| AT TS e // ™ LT e
2 +R N 02
90°el. P uo
135 el. = 3 uo
135 el.
360° el. .
360° el.
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?
B12 Cc9 C12 D9 D15 RS10 ONC
(o{o]\'|\[Teqfol it o XX\ IN M 12-pinround  12-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC30
EXTERNAL INTERPOLATOR NK
A36 - X1 X2/X3 - X4 - X5/X6
Output signal Pulse number (Optional) line Supply Cable length and
Version (X1): Per revolution (X2): Number on disc (z) (X3): Voltage (X4): outlet (X5): Connector type (X6):
A 100 100 05V - +5V AO01 - 1m (A-axial) - without connector
AV 30V - 10 to 30V* A02 - 2m B1Z round, 12 pins
F 36000* 3600 C9 -round, 9 pins

*only F sw?ha\ version for *only for A36-F

>3600 pulses

ORDER EXAMPLES: 1) A36-F-2500-05V-A01/W-0
2) A36-F-36000/3600-05V-A02/C12

*only for A36-F with HTL
output signals

RO1 - 1m (R-radial)
RO2 - 2m D9 - flat, 9 pins

C12 - round, 12 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

17
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PHOTOELECTRIC ROTARY ENCODER

A36HME 1

A36HMET is a photoelectric rotary encoder that produces up to 36.000

Analog output

output pulses per revolution. It has a blind hollow shaft and is available

Small Hollow Shaft
size

signals

in three signal options: 11 uApp, 1 Vpp and TTL or HTL.

ELECTRICAL DATA

VERSION A36HME1-A ™\~ 11 pApp A36HME1-AV ™\ 1 Vpp A36HME1-F ML TTL; ML HTL

Supply voltage

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

+5V + 5%
80 mA

LED

Two sinusoidal |, and I,
Amplitude at 1 kQ load:
S =7-16 pA
S12=7-16 yA

One quasi-triangular |, peak per revolution.
Signal magnitude at 1 kQ load:
- ;= 2-8 pA (usable component)

+5V * 5%
120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its
complementary -R per revolution.
Signals magnitude at 120W load
-R =0.2-0.8 V (usable component)

+5V + 5%; +(10 to 30) V

120 mA

LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic “0") <0.5Vat U,=+5V

- low (logic "0") < 1.5V at U,=10 to 30 V

- high (logic "1") > 2.4V at U =+5V

- high (logic "1”) > (U,-2) V at U,=10to 30 V

One differential square-wave U0/UO per rev-
olution. Signal levels at 20 mA load current:
-low (logic "0”) < 0.5V at U,=+5V

- low (logic “0") < 1.5V at U,=10to 30 V

- high (logic “17) > 2.4V at U,=+5V

5 - high (logic "1") > (U,-2) V at U,=10to 30 V
©47.6%0.3 —— ?:':;‘J’Zgg operating 3 4g) > 160 kHz (:3dB) > 160 kHz (160 x k) kHz, k-interpolation factor
~
33 A = = Direction of signals I, lags I, for clockwise rotation (viewed from  +B lags +A for clockwise rotation U2 lags U1 with clockwise rotation (viewed
- 1 shaft side) (viewed from shaft side) from shaft side)
Maximum rise and fall ) ) <05pus
time
«@ s \ %) . ) . —
2| & ! i - ! S Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector N
é o } Q @ . =
Q - = S > Maximum cable length  5m 25m 25m =
= o™
| lﬁx H Output signals =
| I \F ! M= I, A 2=0.25T+0.125T |
! - T
942+0.5 \. ® || 7 %)
= o _I L | N +B agys ut £1
o , ZERN BN M =
37.5 - o6 — T b =" LT LT of S
M2 ! wa ST =
45.3 ——— ° el. —— 02
a15 135° 6. == uo &=
135° el. =
360° el. a60°el uo =
. a =
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
MUUNTING REuUIHEMENTS MUUNTING ACCESSURIES [PLATES] 2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?
o
oA 1.5x45° (x2) 32 3
042:02 ) ACCESSORIES
//
oo | oa02 ] 1 B12 9 C12 D9 D15 RS10 ONC
06 ) " } o I (olo] \\\[Jeqfo ;i Jo i YoV .N-1R- ] 12-pinround  12-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
405 ’i = _ 042402 ‘ - — connector connector connector connector connector connector connector
I g . ~ '\\\/
2 1.5%4 DIGITAL READOUT DEVICES CS3000 CS5500
1 max. S T ]
6 min. ... 21 max| 7 COUPLING SC30
EXTERNAL INTERPOLATOR NK
14 min
Mounting Plate URDER FURM
MECHANIBAL DATA A36HME1 - X1 - X2 - X3 X4/X5
Li b e ;88’ %88’02?8’226?500 Rotor moment of inertia <2gem? Output Signal Version (X1): | Pulse number per revolution (X2): | Supply Voltage (X3): (>:<a4b|e Iongitn e et Connector type (X5):
ine number on disc (z A , ,
2000, 2500, 3600 Protection (IEC 529) P64 100 05V - +5V A01 - 1m (A-axial) wrthoué connector
AV 30V - 10 to 30V* A02 - 2 B12 - round, 12 pins
= i i I F 36000* C9 - d, 9pi
Pulse number per shaft revolution Zxk where k=1,2,3, Maximum weight without cable 007kg *only for A36HME1-F with HTL RO - 1m (R-radial) €12 - round, 12 pins
4,5,8,10 X *only F signal version for >3600 pulses  output signals RO2 - 2m D9 - flat, 9 pins
Operating temperature -10...+70°C D15 - flat, Wilpins
Maximum shaft speed 10000 rpm RS10 - round, 10 pins
P P Storage temperature -30...+80°C ONC - round, 10 pins
Permissible motion of shaft: +0.5 mm ) o ) ORDER EXAMPLES: 1) A36HME1-A-2500-05V-A01/W.
- axial _OA03 Maximum humidity (non-condensing) 98 % 2) A36HME1-F-36000-30V-A02/C12
+
- radial (at shaft end) FPsmm L . .
Permissible vibration (55 to 2000 Hz) < 100 m/s?
Accuracy (T,-period of lines on disc) +0.1T arc. sec o
Permissible shock (11 ms) < 300 m/s?

Starting torque at 20°C <0.002 Nm
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PHOTOELECTRIC ROTARY ENCODER
ELECTRICAL DATA

Absol .
S8t protocol EnzZ;: Resolution: Supply voltage +5V £ 5%
Singleturn version:
4\ - with interface BiSS C 9...21 bit Light source LED
( \ - with interface SSI 9..21 bit
\ " 4 Multiturn version: Maximum operating frequency:
~— - single turn resolution with BiSS C 9..21 bit - with interface BiSS C 10 MHz
High Multiturn - multiturn resolution with BiSS C 12/16/20/24 bit - with interface SSI 4 MHz
Resolutions Encoder - single turn resolution with SSI 9..21bit
= - multiturn resolution with SSI 9 ... 40 bit Cable length (standard) Tm
BISS ) ,
, Output code Gray, binary Standard cable length 1 m, without connector
BiSS protocol Data interface SSI, BiSS C Maximum cable length m
Accuracy + 30 arc sec
Absolute rotary encoder AK36 uses photoelectric technology and is al interface, it can reach up to 21 bit singleturn and 40 bit multiturn
available in singleturn and multiturn versions. Using SSI or BiSS seri- resolutions per revolution.
BiSS C serial interface
!
12.5+1 L1£1.0 Pecsgllux: "85 ack  [san\ Tingloon deta
©) 2.4 2
For mubtiturn:
0 H = ) SLO Ack Start | 07 Multizurn data ]li Singleturn data §
B [~ 0 =
~ |
3 = 8§ -.C e
: - . "
©| @ 551 serial interface e E— e
3l & o =]
g 3 | Jj KA :E E E I T v 1.2 s - 26 s %
g o | T Clock frequency| 62,5 ki - 10 MHz >
=
=
(am)
o

s | s I T -

T 1,2 s - 26 ps

Far mubtiiurn:
C C 5LO ‘{ Multitum data K Singleturm daty @@

For IP54 (standard) For IP65 (on option)

Clock frequency | 62,5 kHz - 4 MH:

Note:
1. Error and parity bits should be determinated during order.

Cable outlet:
Version A

Cable outlet:

vereon A% ACCESSORIES
. Cable
Cable Cable axial . .
axial - radial c9 C12 D9
outlet ver. A
; J (ver. AR) SIS SUe 1 R 9-pin round connector 12-pin round connector 9-pin flat connector
Singletun L1 39 39
Muttiturm ] 55 60 COUPLING SC30
AK36 - X1 - X2 - X3/X4 - X5 - X6/X7
Maximum shaft speed 10000 rpm o ting t .
perating temperature: ] ] ]
Maximum shaft load: - 5'”9'?““'” version -20..+80°C Versions (X1): |OUtF:(m swgnatlsl <): Smgftfnx%t_ Multguriw E(IZ Output code (X5): Cable length (X6): Connector type (X7):
_ axial 5N - multiturn version -10..+70°C nterface (serial) (X2): number* (X3): il
- radial (at shaft end) 10N ST - singleturn S - SSI B9 -9 MO - 0 (for singleturn B - Binary A01 - Tm (A-axial cable) - without connector
MT - multiturn B -BiSSC B10-10 version) G - Gray A02 -2m 29 -round, d‘? plns.
Storage temperature: B11-11 Me-¢o -l ) 12 - round, 12 pins
Starting torque at 20°C <0.002 Nm - singleturn version -30...+90 °C 812 12 m:? :1101 éﬁ; thrl?et()ARrumversa‘ 3313”%35&"?0 pins
- multiturn version -20...+80°C B20 -20 M12-12 AR02 - 2m ONC - round, 10 pi
Rotor moment of inertia <2 gem? B21-21 Wisa 0 ARO3 - 3m
Protection (IEC 529) P54 Maximum humidity (non-condensing) 98 % * See electrical data for possible bit
- Stahdard P64 selection with specific interface
- Optional Permissible vibration (55 to 2000 Hz) < 100 m/s?
ORDER EXAMPLES: 1) AK36-ST-S-B9/M0-B-AR02/W
Maximum weight without cable 0.1kg Permissible shock (11 ms) <300 m/s? &) SRRV UG S
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PHOTOELECTRIC ROTARY ENCODER

AK36HME 1

SSI protocol Absolute
Encoder

High Multiturn
Resolutions Encoder

\ /4

BiSS protocol Hollow Shaft

ELECTRICAL DATA

Resolution:

Singleturn version:

- with interface BiSS C

- with interface SSI

Multiturn version:

- single turn resolution with BiSS C
- multiturn resolution with BiSS C

- single turn resolution with SSI

- multiturn resolution with SSI

Output code

Data interface

9..21bit
9..21bit

9..21 bit
12/16/20/24 bit
9...21 bit
9 ... 40 bit

Gray, binary
SSI, BiSS C

Accuracy

Supply voltage

Light source

Maximum operating frequency:

- with interface BiSS C
- with interface SSI

Cable length (standard)

Maximum cable length

+ 30 arc sec

+5V + 5%

LED

10 MHz
4 MHz

Tm

25m

AK36HMET1 is a photoelectric absolute encoder that is available in
singleturn and multiturn (battery buffered) versions. The encoder has
up to 21 bit resolution in singleturn option and up to 40 bit resolution

when using the multiturn version. It outputs the signal through BiSS C
or SSl interface and has a blind hollow shaft.

BiSS C serial interface
377

24 044 @3.5 (3x120°) I, f J
ML6 L1 ”*lllllb”lllllll;? |EE||
wingl x =
e 5Lo Ack Swart § 07 Simgleturn dain

. H (M) : —
—n q Far maltiturn: —
N N £ SLO Ack Start | "07 Multisurn data ]li Singleturn data =
oo T h=—R———{-H <
g © =
. I
L—) SS1 serial interface Imberfiece BISSC o
N ]
i ey e =
(din]
Clack Frequency| 62,5 kHe - 10 Mz =
(2.87) Dimension L1 Fow siagleturn) @@ =
MAX 14.5 R s1o "{ Singleturn duta _ =
* Singleturn 32.5 H Interface ) 2

1,2 s - 26 ps

Multiturn 48 T

Far mubtiiurn:
5LO ‘{ Multitum data K Singleturm daty @@

Clock frequency | 62,5 kHz - 4 MH:

Note:

1.

MOUNTING REQUIREMENTS

M3 (3%) Error and parity bits should be determinated during order.

¥ Zo.05A B12 C9 C12 D9 RS10 ONC
B —— R . CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con- 10-pin round 10-pin round
= o4g7 connector connector connector nector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
f ) COUPLING SC30
i\ j EXTERNAL INTERPOLATOR NK
Min. @16... Max. @38 Min. 5

o ORDER FORM

AK36HME1 - X1 - X2 - X3/X4 - X5 - X6/X7

Singleturn bit Multiturn bit num- | Output code ) _
number* (X3): ber* (X4): X5): Cable length (X6): onnector type (X7):

MECHANICAL DATA

Maximum shaft speed

10000 rpm

Operating temperature

- ; : . Output signals
- singleturn version -20...+80°C Versions (X1): ) .
- multiturn version -10...+70°C Interface (serial) (X2):

Permissible motion of shaft: C
- axial +0.5mm
- radial (at shaft end) +0.03 mm ST - singleturn S -SSI B9-9 MO - O (for singleturn B - Binary AO01 - Tm (A-axial cable) W - without connector
MT -multiturn B-BiSS C B10-10 version) G - Gray A02 - 2m B12 - round, 12 pins
B11-11 M9 -9 C9 -round, 9 pins
) Storage temperature: B12-12 M10-10 ARO1 - Tm (AR-universal C12 - round, 12 pins
Starting torque at 20°C <0.002 Nm - singleturn version -30..+90 °C M11-11 cable outlet) D9 - flat, 9 pins
- multiturn version -20...+80 °C BgO —220 M12-12 ARO2 - 2m CR)S1g - rounccii, 18 pins
. . 2 B21-21 e - NC - round, 10 pi
Rotor moment of inertia <2gcm M40 -40
Protection (IEC 529) P54 Maximum humidity (non-condensing) 98 % * See electrical data for possible bit selection
- Standard P64 with specific interface
- Optional Permissible vibration (55 to 2000 Hz) < 100 m/s?
ORDER EXAMPLES: 1) AK36HME1-ST-S-B9/M0-B-AR02/W
. . . L 2) AK36HME1-MT-B-B20/M12-G-AR01/C12
Maximum weight without cable 0.1kg Permissible shock (11 ms) < 300 m/s?
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PHOTOELECTRIC ROTARY ENCODER

A42M

Photoelectric modular rotary encoder A42M is of incremental type
and provides up to 25.000 output pulses per revolution. The ab-

® 6

Analog output Modular

signals

ELECTRICAL DATA

VERSION A42M-A N\~ 11 pApp A42M-AV ™o 1Vpp A42M-F U TTL

Power supply
Light source

Incremental signals

+5V + 5%/ <80 mA
LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:

+5V = 5%/ < 120 mA
LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:

+5V £ 5%/ <120 mA
LED

Differential square-wave U1/U1 and U2/
U2. Signal levels at 20 mA load current:

is required.

sence of bearings and lubricants makes the encoder suitable for

3.994 M3x5

352

MECHANICAL DATA

Line number on disc (z)

Number of output pulses per revolution for
A42M-F

Max. permissible mechanical rotation speed
Accuracy (T1-period of lines on disc in arc. sec.)
Permissible axial shaft run out

Hub inside diameter

Rotor moment of inertia

ACCESSORIES

B12
12-pin round
connector

CONNECTORS FOR CABLE

CONNECTOR FOR PCB

DIGITAL READOUT DEVICES

EXTERNAL INTERPOLATOR

24

1000, 2500 (others
on request)

Z x k, where k=1,2
4,5,8,10

20000 rpm
+0.1T1 arc. sec.
0.05 mm

10, 8, 6 mm

<22 gcm2

Cc9
9-pin round
connector

CS3000

30 MAX
3 0.3
Y] Q| ;
s E
,T <
I
IS— d; —r g
| Ho
\ \\Connector S| M3
- |
\ N
= __:EI
5.5

use in vacuum environment or situations when zero starting torque

Protection (IEC 529)
Max. weight:
.3, - rotor assembly
- scanning unit
Operating temperature
Storage temperature
Maximum humidity (non-condensing)

Permissible vibration (55 to 2000 Hz)

Permissible shock (6 ms)

C12 D9 D15
12-pin round 9-pin flat 15-pin flat
connector connector connector

Adapter Cable dia. 6,2 mm with PCB connector

IPOO

0.022 kg
0.04 kg

-10..+70 OC
-30...+85 OC
98 %

<100 m/s2

< 1000 m/s2

RS10 ONC
10-pin round  10-pin round
connector connector

CS5500

NK

-1, =7-16 pA -A=06-12V - low (logic "0") < 0.5V
-1, =7-16 pA -B=06-1.2V - high (logic "1") > 2.4V

Reference signal One quasi-triangular |, peak per revolu-  One quasi-triangular +R and its com- One differential square-wave U0/UO per
tion. Signal magnitude 1 kQ load: plementary -R per revolution. Signals revolution. Signal levels at 20 mA load
-1, =2-8 uA (usable) magnitude at 120 Q load current:

-R=0.2-0.8V (usable) -low (logic "0") < 0.5V

- high (logic "1") > 2.4V

(-3dB) > 160 kHz (-3dB) > 180 kHz (160 x k) kHz, k-interpolation factor

+B lags +A for clockwise rotation (viewed U2 lags U1 with clockwise rotation (viewed
from shaft side) from shaft side)

Maximum operating frequency

I, lags I, for clockwise rotation (viewed
from shaft side)

Direction of signals

Maximum rise and fall time - - <0.5ps
Recommended max. ca_ble length 5m 25 m 25 m
to subsequent electronics
Output signals I, +A a=0.25T+0.125T
= — T
I, +B lalalalal
2 | TN B TN
Z 1S AT TN T v
ly +R |EEpEN U1
. - LT Y2
90° el. 90° el. 'TLJr—l 02
135° el. 135° el. uo
360° el. 360° el. uo
a

Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.

2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.

MOUNTING DIMENSIONS PCB CONNECTOR
- Mounting surface area AC

Centering collar .
Adapter Cable dia.
| [#]oos 6,2 mm with PCB connector
O|@0.02
A
2 o )—%:lé
-4 5 8
Q
o ‘ 1
I
2
16+ D, mm
@6h6
=ba|| bearing @8h6
210h6

ORDER FORM

A42M - X1 - X2/X3 - X4 - X5/X6

Output signal Pulse number (Optional) line number Hub inside

Aensereble BEk gg;gte;g;g,yg(exg

Version (X1): Per revolution (X2): on disc (z) (X3): Diameter (X4):
AV 1000 1000 06 - & 6mm W - without cable W - without connector
F 2500 08 - @ 8mm ACO01-1m B12 - round, 12 pins
25000* *only for A42M-F 10 - @ 10mm AC02 - 2m C9 -round, 9 pins
C12 - round, 12 pins

ACO03 - 3m
D9 - flat, 9 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

*only F signal version
for >2500 pulses

ORDER EXAMPLES: 1) A42M-AV-2500-10-ACO1/W
2) A42M-F-5000-06/-W/W
3) A42M-F-5000/1000-06-W/W

25
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PHOTOELECTRIC ROTARY ENCODER ELECTRICAL DATA

Analog output Modular VERSION A75M-AV U 1Vpp A75M-F MU TTL
signals
Power supply +5V = 5%/ <120 mA +5V + 5%/ <120 mA
Light source LED LED
Incremental signals Differential sine +A/-A and +B/-B Differential square-wave U1/U1 and U2/U2.
Amplitude at 120 Q load: Signal levels at 20 mA load current:
_ CA=0612V -low (logic 0" ) <05V
-B=06-12V - high (logic "1") > 2.4V
Reference signal One quasi-triangular +R and its complimentary One differential square-wave UO/Uioper revolu-
-R per revolution. Signal magnitude at 120 Q tion. Signal levels at 20 mA load current:
load: - low (logic "0") < 0.5V
-R=0.2..08V (usable) - high (logic "1") > 24V
Pho't0e‘|eCtriC modular rotary encoder A_75'M is a V\./idelt diame- Maximum operating frequency (-3 dB) > 180 kHz (160 x k) kHz, k - interpolation factor
ter incremental encoder than A42M, as it is the main difference
between these two open-type encoders. Direction of signals +B lags +A for clockwise rotation (viewed from U2 lags U1 for clockwise rotation (viewed from
shaft side) shaft side)
Maximum rise and fall time - <0.5ps
Recommended max. cable length to subsequent electronics 25m 25m
A B-B Output signals A a=0r.25T10.125T
A c A 24.6 2=0.15:0.04 T lalalalal
! +B] AN LT L vt
: w2 IS LU T or
o L e -
B 90° el. LT U2 Lo
LI | - uo =
135° el. -
uo |
. SNECN 1) ]
' =
s | =
| 4.6 \ S
| .3
\_|_/ 2 =
Connector for TTL* l >
AMP 32 Connector for 1Vpp* g
FRS (DF11-120P20S) C =
275 HIROSE =)
MECHANICAL DATA o AC
i Adapter Cable dia.
Line number on disc (2 512; 2048; 5000 Protection (IEC 529) IPOO 6,2 mm with PCB connector
(others -
on request) s
Max. weight 02kg I pol> ——
Number of output pulses per revolution Z xk, where k=1, 2,
for A75M-F 34,5810 Operating temperature 0...+85°C
A0.05]/A| | @D, mm
Max. permissible mechanical rotation speed 16000 rpm 26.3n6
Storage temperature -30...+85°C 3 SN 2106
2206
Accuracy +0.1T, arc. sec. @246
(T, period of lines on disc in arc. sec.) Maximum humidity (non-condensing) 98 % 230n6
iRl D e £0.05mm Permissible vibration (55 to 2000 Hz) <100 m/s?
Rotor moment of inertia: Permissible shock (6 ms) < 1000 m/s?
- with shaft @ 20 mm 26x10¢ kgm? =
- with shaft @ 30 mm 35x10¢ kgm? URDER FURM
A75M - X1 - X2/X3 - X4 - Xb5/X6
ACCESSURIES Output signal Pulse number (Optional) line number . . . . . Connector type for
Version (X1): Per revolution (X2): on disc (z) (X3): Hub inside diameter (X4): | Adapter cable (X5): adapter cable (X6):
B12 C12 D9 D15 RS10 ONC
AV 512 512 06 -9 6.3 W - with bl W - with:
CONNECTORS FOR CABLE 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round F 2048 106 Tomm Acov‘rt. 1Omut cave B1zv.wrtofﬁé,c1ozng?ncstor
connector connector connector connector connector connector 5000~ 5000 ';’g - g %gmm ﬁggg - %m g’g"_ -ﬂ;u"ji.i;s pins
;‘only F signall version 30 - @ 30mm D15 - flat, 1Zpins
5000 RS10 - 10 pi
CONNECTOR FOR PCB Adapter Cable dia. 6,2 mm with PCB connector or R pulses ONC - :gﬁgd 10 5.'25
ORDER EXAMPLES: 1) A75M-F-4096-24-AC01/W
2) A75M-F-4096/512-24-AC01/W
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
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PHOTOELECTRIC ROTARY ENCODER

AKS(0

Photoelectric absolute rotary encoder AK50 is manufactured con-
taining up to 8 bit resolution via Gray, binary or other custom code
output. It uses photoelectric technology and provides the user with

7Toos|Al 61

Absolute
Encoder

an ability to set arbitrary reference position accessible via switch of

up to 256 indexed positions.

\ 74

DIP-Switch 59
~10.03|A D
A
A AR R = g
SIESIRY Q
SPAN Ess ®
o o
2 o
5 o\ 5 )
LED T -
12 5
$0.08|B 13 3
2
5o 2 7
?/Ia)girgum shaft speed without counting loss 3000 rpm Operating temperature -20...+80 °C
or 8 bit
Maximum shaft load: Storage temperature -30...+90 °C
- axial 80N
- radial (at shaft end) 100N Maximum humidity (non-condensing) 98 %
3 O
Starting torque at 20 °C 3 Nem Permissible vibration (55 to 2000 Hz) <100 m/s?
Rotor moment of inertia 20 gem?
Permissible shock (11 ms) < 1000 m/s?
Protection (IEC 529):
- housing IP66
- shaft IP65
Maximum weight without cable 0.3 kg
B12 c9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE [EuPEeI{sNceI¥lle] 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector
COUPLING SC30
28

ELECTRICAL DATA

DiIP-gwilch

O™ OFF O
- .
Accuracy +120 arc. sec rd i ™, | -4 P4
A=Eal \
. " | { \
Resolution 28(256) f I i 4 | -3 p3
| |
| ==L
Code: Gray, Binary \ e 3_ f | -2 P2
\ R/
Output signals interface Parallel D4 A, =y | - 11 P
. ]|
Light source LED R
- 02 D2
Supply voltage: +24(8..25) V 5%
- standar +5V+ 5% P1, P2, P3, P4 - operating mode and first setting switches;
- optional D1 - green LED for indication of counting origin on code disc;
. D2 - yellow LED for indication of specified counting origin;
Eramu S el e S0mA D3 - red LED for indication of encoder failure:
-i t ly voltage,
Output signal levels TTW/HTL . Lch[Jo;{;cg ::E)F: yvoltage
} - LED failure;
Maximum cable length 25m D4 - green LED for indication of proper encoder operating
Switches position depending on tool
1 p P 9
Sois a | | } || 11 number in tool changer
188 i 11 I |
I Tool number Switch P1 Switch P2
28 %— I L1 in tool changer position position
]2 FH 1 N 8 0 0
4Bt ll!l | 1 12 0 1
- il 16 1 0
g1 24 1 1
Parity-Check— [1] 1 L N I — -

Encoder code full truth table (24 positions)

Strobe 1 1 1 1 1 1 1 1 1 1
1 Bit 1 0 1 0 1 0 1 0 1 0
2 Bit 0 1 1 0 0 1 1 0 0 1
3 Bit 0] 0 0 1 1 1 1 0 0 0
4 Bit Q 0 0 0 0 1 1 1
5 Bit Q 0 0 0 0 0 0

Parity-check 1 1 0 1 0 0 1 1 0 0

D4>

ORDER FORM

AKS50 - X1 - X2/X3 - X4 - X5 - X6/X7

—
—
=
-
—
N
-
—
—
—
=
—
—

0 1 0 1 0 1 0 1 0 1 0 1 0
0 0 1 1 0 0 1 1 0 0 1 1 0
1 1 1 1 0 0 0 0 1 1 1 1 0
1 1 1 1 0 0 0 0 0 0 0 0 1

Number of (Or) nummber of Output code Supply voltage
Configuration type (X1): e bite* (X5): Cable length (X6): Connector type (X7):

- POSITION NUMBER 2
B BIT NUMBER

[NP=Y

B bmary
256

®:

*only for AK50-P
*only for AK50-B

ORDER EXAMPLES: -P-8/12/16/24-G-24V-AROT/W
50 B-8-G-05V-AR02/W
-P-16/32-B-05V-AR12/C12
-B-

5/6/8-G-24V-AR06/W

05V - +5V ARO1 - - without connector
24V - +(8...25V ARO2 - 2m B12 round, 12 pins
ARO3 - 3m C9 -round, 9 pins

€12 - round, 12 pins
D9 -flat, 9 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

29
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PHOTOELECTRIC ROTARY ENCODER

A58

The A58 series is a photoelectric incremental encoder series that is
comprised of 6 iterations — A58M, A58B, A58C, A58C2, A58C3 and
A58D. These encoders share the same mechanical and electrical
characteristics but differ in mounting options. Encoders produce up

AS8M

Analog output

signals

High
Resolutions

to 108.000 output pulses per revolution and depending on custom-

er demands can have different
1Vpp, TTL or HTL.

L1+1.0
@ 0.08]A L1£1.0 1MAX
T -
Cable outlet
0.03|A
version A

[e] i T

D_ glz [ E ,
8| 8 HHIE- — —

N i) ,
-ig _I}

s Cable outlet
version R Connector outlet
I — H H version CA
+ U |
4 ~ Connector outlet
|[©]Bo.08]B 105#05 |, 3 - version CR ‘ 9
jﬁl |
a6 13
E

=

L1£1.0

versions of output signals: 11uApp,

Cable outlet
version AR

Other mounting versions can be found in the next pages

Connector type / cable outlet | ONC axial RS10 axial C12, C9 axial | ONC radial RS10 radial C12, C9 radial Cable axial (ver. A) Cable radial (ver. R) Cable axial-radial (ver. AR)
L1

41 mm 41 mm 41 mm 54 mm 53 mm 58 mm 41 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12mm
L3 M24 M14 M23 M24 M14 M23

MECHANICAL DATA

Line number on disc (z)

Pulse number per shaft revolution for A58-F

Maximum shaft speed

Maximum shaft load:
- axial
- radial (at shaft end)

Accuracy (T,-period of lines on disc in arc. sec)

30

100; 250; 500; 600;
800; 1000; 1024;
1125; 1250; 1500;
2000; 2048; 2500;
3000; 3600; 4000;
5000; 9000; 10800

Z x k, where
k=1,2,3,4,5,8,10

12000 rpm

40N
60 N

£0.1T, arc. sec

41 mm 43 mm

12mm

Starting torque at 20°C <0.01 Nm
Rotor moment of inertia <15 gem?
Protection (IEC 529) P64
Maximum weight without cable 0.25 kg
Operating temperature -10...+70°C
Storage temperature -30...+80 °C
Maximum humidity (non-condensing) 98 %
Permissible vibration (55 to 2000 Hz) < 100 m/s?
Permissible shock (11 ms) < 1000 m/s?

ACCESSORIES

CONNECTORS FOR CABLE

CONNECTORS ON HOUSING

DIGITAL READOUT DEVICES

COUPLING

EXTERNAL INTERPOLATOR

ELECTRICAL DATA

A58-A U 11 pApp A58-AV ™\ 1 Vpp A58-F 'L TTL; M HTL

Supply voltage (U,)
Max. supply current (without load)
Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Maximum rise and fall time

Standard cable length

CS3000

+5V £5%

80 mA

LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:

-1, =716 pA
-1, =7-16 pA

One quasi-triangular |, peak per revolu-
tion. Signal magnitude at 1 kQ load:
- 1, =2-8 A (usable component)

(-3dB) > 160 kHz

I, lags |, for clockwise rotation (viewed
from shaft side)

1 m, without connector

SC30

NK

+5V +£5%
120mA
LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2-0.8V (usable component)

(-3dB) > 180 kHz

+B lags +A for clockwise rotation
(viewed from shaft side)

1 m, without connector

B12 Cc9 C12 D9 D15 RS10 ONC
12-pin round 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector

=7 Ciz I 10- (i)nNrSund
9-pin round connector 12-pin round connector 10-pin round connector P
connector

CS5500

+5V £5%; +(10to 30) V
120mA
LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") < 0.5V at U,=+5V

- low (logic "0") < 1.5V at U,=10to 30V

- high (logic "1") > 24V at U ,=+5V

- high (logic "1") > (U,-2) V at U.=10 to
30V

One differential square-wave U0/UQ per rev-
olution. Signal levels at 20 mA load current:
- low (logic “0") <0.5Vat U,=+5V

- low (logic “0") < 1.5V at U,=10to 30V

- high (logic “1") > 24V atU,=+5V

- high (logic “1") > (U,-2) Vat U.=10 to
30V

(160 x k) kHz, k-interpolation factor

U2 lags U1 with clockwise rotation (viewed
from shaft side)

<05ps

1 m, without connector

Maximum cable length 5m 25m 25m
Output signals | A a=0.25T+0.125T
- — r
ajalala
L A ] +B] N T TR
VS w2 LIS LT LT ot
: T LY
90° el. 90° el. . 02
135° el. 135° el.
uo
360° el. 360°el. a
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
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Ab8B A58C3

Connector outlet 9301 L2
version CA 45002
| 7]o.08]A L1 L2 Cable outlet Cable outlet 47
H version AR Connector outlet 8.05
L wax version A 17 14__ 5. version CA 2001

- MAxs e 13,577
r ’ Cable outlet Cable outlet
| I 1.5%01 version A version AR
[ 7]o.03[A] 46+0.1 m 243:0.1 !

0.8
E -/ Ao |
~ o 4
o o 0! |
A —— —8 2 —
s 3 Y Is [
g¢g I Zl e ™ I }I‘L
<9 IS ®| S | Jre} —
8 1 g 8 RS F4 4
K =3 [H
— = o
Lo ‘ at
3 +—— -
25 ‘ Cable outlet —
10”4—4-7. ‘ Conr_‘ecmr outlet version R e Cable outlet
version CR version R
L3 @IS E L3 Connector outlet
: L1+1.0 _versonCR
Ci 1{ / cabl tlet | ONC axial RS10 axial ONC radial GIE C12, C9 radial Cabl ial . A Cabl CIE]] - R] Cabl ial-radial . AR
m Connector type / cable outlet | ONC axial | RS10 axial €12, C9 axi ONC radial RS10ra C12, C9 radial Cable axial (ver. A) Cable radial (ver. R) Cable axial-radial (ver. AR)
G Sl GRS Sl S el gl 46.6mm 50 mm 50 mm 50 mm 62 mm 62 mm 50 mm 50 mm 52 mm
L2 16 mm gmm 22 mm 16 mm 9 mm 22 mm 12 mm 12 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23
L3 M24 M14 M23 M24 M14 M23

A58C A58D

Connector outlet

version CA L1+1.0 L1+1.0
L L2 Cable outlet Cable outlet
i ion AR
1MAX version A version S
0.03[A
—_ I;-l Cable outlet
version A |
i (¢]
0.03[A b
L o 2
B A i — = B & i -
_ 8] [A] t-7 s 8 |
| 5| o © rrdi 58
528 & ; — 2
Ch :.I'[j') 4% g — Cable outlet —
2 } version R
e H
Q| |
Connector outlet
o N
19.5*1 _[_10 = version CR
1 | |
T T T ‘
= 26 L3
‘ C:rtgl_z:l;\’tlet Cable outlet
1 Connector outlet versi E version AR
3 version CR D L141.0 S
|
47 mm 47 mm 47 mm 60 mm 59 mm 59 mm 47 mm 47 mm 49 mm
L2 16 mm 9 mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 1 1 3
Q|
9301 L2 o5
4702
5 ion CA — 01| A
13.5% rerson 37.6mm 37.5mm 37.5mm 49.5mm 49.5 mm 37.6mm 37.6mm 39.5 mm
E — | |— | 2zl Max8 Cable outlet Cable outlet L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
version A version AR
1.5%01 L3 M24 M14 M23 M24 M14 M23
266+0.1
08 |
=
o 5 1) ol h A58 - X1 - X2 - X3/X4 - X5 - X6/X7
o ®f QO — 0| —1
8 g 8 B 8 i i
| or=2 L
. . . able length and outlet or
Output signals Pulse number per | Optional line num- Supply voltage wgl:an N soiet o cae euillt Connector or flange
3402 version (X2): revolution (X3): ber on disc (2) (X4): (X5): (Xé)g Socket type (X7):
Cable outlet M - A58M A 100 100 05V - +5V AO01 - 1m (A-axial cable) W - without connector
1 U version R B - A58B AV 30V - +(10 to 30)V* A02 - 2m D9 - flat, 9 pins
L3 Connector outlet C - A58C F 108000~ 10800 RO3 - 3m (R-radial cable) C9 - round, 9 pins
©O]go.1[8] [ AJo.03]A] L1+1.0 version CR C2 - A58C2 *only for A58-F with  ARO1 - 1 m (AR-universal cable €12 - round, 12 pins RS
A04]A C3 - A58C3 *only F signal HTL output signals outlet) RS10 - round, 10 pins ONC
- D - A58D version for >18000 CA - flange socket axial - round, 10 pins
pulses CR - flange socket radial
e e e ) e e e e G T T
44.5mm 44.5mm 44.5mm 56.5 mm 566.5mm 44.5mm 44.5 mm 46.5 mm ORDER EXAMPLES: 1) A58M-A-1024-05V-A01/W.
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm - 2) A588*F*§500*05V—AR01/W
" Y Y4 B Yo i VEE ) ) ) 3) A58B-F-2500/500-05V-AR01/W
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PHOTOELECTRIC ROTARY ENCODER

Absolute SS| protocol
Encoder
High Multiturn
Encoder

MECHANICAL DATA

Maximum shaft speed

Maximum shaft load:
- axial

- radial (at shaft end)

12000 rpm

10 N (40 N for AK58C2, AK58C3,
AK58D)

20 N (60 N for AK58C2, AK58C3,
AK58D)

Maximum weight without cable

Operating temperature
- singleturn version
- multiturn version

Storage temperature
- singleturn version
- multiturn version

0.35 kg

-20...+80 °C
-10...+70 °C

-30...+90 °C
-20...+80°C

\ Starting torque at 20°C <0.01 Nm Maximum humidity (non-condensing) 98 %
BiSS protocol
Rotor moment of inertia <15 gem2 Permissible vibration (55 to 2000 Hz) < 100 m/s?
Photoelectric absolute singleturn and multiturn rotary encoder se- output signal interfaces and output up to 24 bit singleturn and 40
ries AK58 is constituted of 6 different models - AK58M, AKS58B, bit multiturn resolutions through binary or Gray codes. Protection (IEC 529): P65 RPermissible shock (11 ms) < 1000 m/s?
AK58C, AK58C2, AK58C3 and AK58D. Encoders use SSI and BiSS
B12 c9 C12 D9 D15 RS10 ONC

CONNECTORS FOR CABLE [RVAellaNtellste] 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round

co
L1+1.0 Lo
E' A 11D TMAX connector connector connector connector connector connector connector E
T i el I
Cable outlet
i persion A o ci2 RS10 ONC =
E| CONNECTORS ON HOUSING . . . 10-pin round =]
L 9-pin round connector 12-pin round connector 10-pin round connector =
D Jln iy E connector =2
S| B A >
23 COUPLING SC30 =
S Cable outlet %
version R
1 Il ! Ul !
4 N Connector outlet
B| 10.5£0.5 3 Eﬁg - version CR ‘
+t3 |
6 L3
Cable outlet
D E rson AR ELECTRICAL DATA
I Resolution: Periods number of signals 1Vpp 4096
Singleturn version:
- with interface BiSS C 9...21bit
- with interface SSI 9..21bit
0
N Multiturn version: Accuracy + 30 arc sec
- single turn resolution with BiSS C 9..21bit
- multiturn resolution with BiSS C 12/16/20/24 bit
- single turn resolution with SSI 9..21bit .
L[ [ ) . - . . +5V £ 5%;
i multiturn resolution with SSI 9 ... 40 bit Supply voltage Oy
3085
OTHER MOUNTING VERSIONS CAN BE FOUND IN THE NEXT PAGES
Output code Gray, binary Light source LED

Maximum operating frequency

- S:I;Ze:l::'e:ype’ ONC axial |PC10axial | C12,C9axial [ ONCradial | PC10radial | C12, COradial | Cable axial (ver.A) | Cable radial (ver. R) | Cable axial-radial (ver. AR)
L1

Data interface SSI, BiSS C - with interface BiSS C up to 10 MHz
Singleturn 41 mm 41 mm 41 mm 63 mm 55 mm 58 mm 41 mm 41 mm 43 mm - with interface SSI up to 4 MHz
Multiturn L1 62 mm 62 mm 62 mm 63 mm 55 mm 58 mm 62 mm 53 mm 85 . . . -
Incremental signals sine wave (sin, cos) 1 Vpp
Singletum/multitum L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm (optlonal) . X Cable | th ( tand d) 1
*only for singleturn version aple length (standar m

Singleturn/multitum L3 M24 M14 M23 M24 M14 M23
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ELECTRICAL SIGNALS

BiSS C serial interface

s
W L { (
Tmo 1,2 us - 26 pys

For singleturm:
or singleturs: PR s Singleturn duta Clock frequency 62,5 kHz + 10 MHz
Far mubtiturn:
5LO Ack Start § 0" AMultisurn dat X Singleturn duta
SSI ks Inlerfaw it aue _
g
MA Tros 12 s - 36 s
S) L Too 1,2 us - 26 s
T ! Clock frequency| 62,5 ki - 10 MHz
e e Clock frequency 62,5 kHz + 4 MHz
© sLo F
- (o) —1
) — 1.2 ps - 26 ps
Fi biiinrm: -
o sLo \( Multiturn daty X Singleturn data mw Clock frequency | 625 kHz -4 MHs

| Lo

Note: Error and/or parity bits should be determinated during order

Sine wave 1 Vpp signals

—_ /" Complementary signals
ol are not shown
el
-
" ol
- =]
L1£1.0
] [Flowlz L1z A
Cable outlet
0.03|A
- version A
(¢]
D_ gk i E
— = 03 - |% — - Y —
S| g [ }J:
H
8
s:g;:gl et Connector outlet
H CE— ] H version CA
1 ! U
4 o Connector outlet
10.5+0.5 3 version CR ‘ 3
jl i
26 L3
Cable outlet
E version AR

235
g:;ze::z;:ype /| ONC axial | PC10axial | C12,Co axial | ONC radial | PC10radial | C12,C9radial | Cable axial (ver. A) | Cable radial (ver. R) | Cable axial-radial (ver. AR)
Singletum L1 41 mm 41 mm 41 mm 63 mm 55 mm 58 mm 41 mm 41 mm 43 mm
Muititurn L1 62 mm 62 mm 62 mm 63 mm 55 mm 58 mm 62 mm 53 mm 55
Singletum/multitum L2 16 mm 9 mm 22 mm 16 mm 9 mm 22 mm 12 mm 12 mm -
Singleturn/multitum L3 M24 M14 M23 M24 M14 M23 - - -
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AK58B

L1

Connector outlet
version CA
L2

[ 7]o.08]A

1MAX

[FTo.03]A]
El

T M4x5

246+0.1

=)
~

@56h7
252
|

001
002

@5

T
258

o

Connector type / ONC axial
cable outlet
L1

L3

Connector outlet
version CR

Singleturn 44.5 mm 44.5 mm
Multiturm L3 65,5 mm 65,5 mm
Singletum/multitum L2 16 mm 9 mm
Singletum/multitumn L3 M24 M14
A L1
o 1IMAX

[#]o03]A
(8]
E2g
g8
©!
£
S
1.

Singletumn

Muititurm L3

Singletum/multitum L2

Singleturn/multiturn - L3

47 mm

68 mm

16 mm

M24

47 mm

68 mm

9mm

M14

44.5 mm 66.5 mm 58.5 mm 61.5 mm
65,5 mm 66.5 mm 58,5 mm 61,5 mm
22 mm 16 mm 9mm 22 mm
M23 M24 M14 M23
Connector outlet
version CA
L2
-
.} /—
®
—} 9
Q
-
|
240+0.05
Connector outlet
version CR

47 mm 69 mm 61 mm 64 mm

68 mm 69 mm 61 mm 64 mm
22 mm 16 mm 9mm 22 mm
M23 M24 M14 M23

44.5 mm

65,5 mm

12mm

47 mm

68 mm

12 mm

90°+15'

Cable outlet
version A

Cable outlet
version R

46.5 mm

56,5 mm 58,6

12 mm

50 mm

59 mm

12mm

Cable outlet
version A

Cable outlet
version R

49 mm

Cable outlet
version AR

C12, C9 axial | ONC radial C12, C9 radial Cable axial (ver. A) Cable radial (ver. R) | Cable axial-radial (ver. AR)

47.5 mm

Cable outlet
version AR

- g:l;‘l’:::z:y"e’ ONC axial | PC10axial | C12, C9 axial | ONC radial | PC10radial | C12, C9radial | Cable axial (ver. A) | Cable radial (ver. R) | Cable axial-radial (ver. AR)
]




AK58C2

930 12
4702
02
43 Connector outlet
16 14 version CA
13.5%1
p | — 272h11
1.5%1
2660.1
0.8
=l
g8 8 2
S g § 8
3‘02
O][go.1[8] [ ~Jo.03[A] L3 Connector outlet
- = L1£1.0 version CR
A 01][A

- S:I;‘I:.e:t::et ONC axial | PC10 axial - 2, C9radial | Cable axial (ver. A) Cable radial (ver. R) | Cable axial-radial (ver. AR)

Cable outlet Cable outlet
version A version AR
1
L J‘[‘l |
Cable outlet
version R

Singletum 44.5 mm 44.5 mm 44.5 mm 61.5 mm 44.5 mm 47.5 mm 46.5 mm
Multiturm L3 65,5 mm 65,5 mm 65,5 mm no 58,5 mm 61,56 mm 65,5 mm 56,5 mm 58,6 mm
Singletum/multiturn L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
Singletum/multitumn L3 M24 M14 M23 M24 M14 M23
93.01 L2
4.5%02
+02
4 Connector outlet 8.05
17 14 version CA =200
13.5%
Cable outlet Cable outlet
1 g0 version A version AR
M1 ©43+0.1
0.8
Bl ] N
~| o =5 I —
R=] | 1, 8
vl Q ] T 8 —
Q| ® 3 Lo
~ h=a
%@ o
[SIES]
3°02
Cable outlet
— version R
L3 Connector outlet
L1+1.0 version CR

- S:';r;e;::tolre:ype/ ONC axial | PC10 axial ONC radial PC10 radial 12, C9 radial Cable axial (ver. A) Cable radial (ver. R) | Cable axial-radial (ver. AR)

Singleturn 44.5 mm 44.5 mm 44.5 mm 68.5mm 44.5 mm 47.5 mm

Multiturn L3 65.5 mm 65.5 mm 65.5mm no 58.5mm 61.5mm 65.5 mm 56.5mm 58.5 mm
Singleturn/multitum L2 16 mm 9 mm 22 mm 16 mm 9 mm 22 mm 12 mm 12 mm

Singleturn/multitum L3 M24 M14 M23 M24 M14 M23 - -
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L1£1.0

Cable outlet
version A

I

P4 E

rH

Cable outlet

version R

== 9

19.5+1 10

Connector outlet
version CR

Connector type /
- cable outlet one e

Singleturn

Multiturm L3
Singletum/multiturn L2

Singleturn/multiturn - L3

37.5 mm 37.5 mm 37.5 mm
58,5 mm 58,5 mm 58,5 mm
16 mm 9 mm 22 mm
M24 M14 M23

ORDER FORM

AK58 X1

- X2 - X3 - X4/X5 - X6 - X7 -

Output

signal Singleturn | Multiturn
Version (X2): 9 Numbe Number*
Interface (X4):
(X3): :
M - AK58M ST - singleturn S - SSI B9 -9 MO -0
B - AK58B MT - multiturn  B-BiSSC  B10-10 (for single
C - AK58C B11-11 turn version)
C2 - AK58C2 B12-12 M9 -9
C3-AK58C3 -l
D - AK58D BZO 21

ORDER EXAMPLES:

1) AK58M-ST-S-B9/M0-B-N-05V-ARO1/W

2) AK58D-MT-B-B20/M12-G-N-05V-ARO01/W

L1+1.0

L2

L3

3x

Cable outlet
version AR

C12, C9 axial | ONC radial C12, C9 radial Cable axial (ver. A) Cable radial (ver. R) | Cable axial-radial (ver. AR)

51.5mm 54.5 mm 37.5 mm 40.5 mm 389.5 mm
no 51,5mm 54,5 mm 58,56 mm 49,5 mm 51,6 mm
16 mm 9mm 22 mm 12 mm 12 mm
M24 M14 M23
X8 - X9/X10

Code
(X6):

B - Binary

G - Grey

Incremental Supply
Signals (X7): Voltage (X8):
V- 1Vpp* 05V - +5V

N - no incremental 30V - +(10 to
signal 30V)

*only for singleturn
version

Cable length and outlet

or flange socket on case Connector (X10,
outlet (X9):

A01 - 1m (A-axil cable) W - without connector
...... D9 - flat, 9 pins

AR01 - 1m (AR-universal cable
outlet)

CA - flange socket axial
CR - flange socket radial

C9 - round, 9 pins
C12 - round, 12 pins
RS10 - round, 10 pins
ONC - round, 10 pins
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PHOTOELECTRIC ROTARY ENCODER ELECTRICAL DATA

Absolute SSl protocol
Encoder Resolution: Supply voltage +5V + 5%; +(10...30)V
Py Singleturn version:
- with interface BiSS C 9...21 bit Light source LED
- with interface SSI 9...21 bit
Multiturn version: Maximum operating frequency:
High Multiturn - single turn resolution with BiSS C 9... 21 bit - with interface BiSS C 10 MHz
Resolutions Encoder - multiturn resolution with BiSS C 12/16/20/24 bit - with interface SSI 4 MHz
- single turn resolution with SSI 9 ... 21 bit
@ - multiturn resolution with SSI 9 ... 40 bit Cable length (standard) Tm
Output code Gray, binary Standard cable length 1 m, without connector
BiSS protocol Hollow Shaft Data interface 551, BiSS C Maximum cable length 25m
AK58HE1 is an absolute rotary encoder that comes in blind or through Accur £ 30ar
hollow shaft mechanical options. It has up to 40 bit multiturn resolu- couracy Fovarcsec
tion with SSl interface or up to 24 bit resolution using BiSS C output.
BiSS C serial interface
!
Connector outlet i 5Lo Ack Swart § 07 Simgleturn dain
Connector outlet 13
version CR
MAX 20 For mubtiturn:
S SLO Ack Start § 07 Multiturn data ]li Singleturn data
! 551 serial interface e E—

70

7 Clock frequency| 62,5 ke - 10 MHz

217
ODH7_,

—
Ll
=X
(==]
Lo
>
=T
|
w0
o
L
(=]
(]
O
=
Ll
>
oC
T
=
(e
o

M3 DIN912 T "{ Simgletam datn
Shaft mounting Irterface 1)
from flange side \{4;
screw N T 1,2 p& - 26 ps
i biiiurm:
15.5 L o 110.5 ] e e 5LO ‘{ Multiturm data K Singleturm data Clock frequency | 62,5 kHz -4 MHe
MAX 20
Note:
1. Error and parity bits should be deteminated during order
@6 28 @10 ©@12 ©14 @15
T E=] MOUNTING REQUIREMENTS
~| I
5|8 A}
M3(4x 0.3[A
Connector type | C12, C9 ::i::e radial ( ) -.
= radial y
(ver. AR) 263+0.2
Singletum 65 53 /d
Multiturn L 65 65 1 MAX
155 /
L
/ S
Maximum shaft speed 12000 rpm Operating temperature 8’
- singleturn -20...+80 °C CaRY Q
Permissible motion of shaft: - multiturn -10...+70°C .. 11 MIN
- axial +0.03 mm 20 MAX
- radial (at shaft end) +0.05 mm Storage temperature
- singleturn -30...+90°C
Starting torque at 20°C <0.002 Nm - multiturn -20..+80°C
Rotor moment of inertia <2gem? Maximum humidity (non-condensing) e URDER FURM
Protection (IEC 529) P64 Permissible vibration (55 to 2000 Hz) <100 m/s?
. AKS58HE1 - X1 - X2 - X3 - X4/X5 - X6 - X7/X8
Maximum weight without cable 0.35kg Permissible shock (5 ms) <1000 m/s?
. Output signal . e [ . .
AGCESSURIES Mechanical Verittom 6 || iniciees @il Singleturn bit [ Multiturn bit Code (X6): Cable outlet and length Comnesior O

Option (X1):

number* (X4): | number* (X5):

or connector outlet (X7):

(X3):
B12 c9 C12 D9 RS10 ONC
. . . K . X 1 - through hollow ST - singleturn S - SSI B9 -9 MO - 0 (for single B - Binary AR 01 - Tm (AR-universal cable outlet) W - without connector
CONNECTORS FOR CABLE 12-pin round 9-pin round 12-pin round 9-pin flat 10-pin round 10-pin round shat MT - multiturn B - BiSS C B10-10 turn version) G - Grey AR 02 - 2m (AR-universal cable outlet) D9 - flat, 9 pins
2 - blind hollow B11-11 M9 -9 e C9 - round, 9 pins
connector connector connector connector connector connector Shaft B12-12 M10- 10 R connector radial €12 - round, 12 pins
e M11-11 RS10 - round, 10 pins
DIGITAL READOUT DEVICES CS3000 CS5500 B21-21 Wido -0 ONC - round, 10 pins
ORDER EXAMPLES: 1) AKS8HE1-1-MT-B-B20/M12-G-AR01/C12
EXTERNAL INTERPOLATOR NK 2) AK58HE1-2-ST-S-B12/M0-B-ARO3/W
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PHOTOELECTRIC ROTARY ENCODER

APa8

High Programmable

High Level of Hollow Shaft

Protection

ELECTRICAL DATA

VERSION AP58-F LI TTL; FTLIHTL

Power supply +5V+5%; +(10to 30) V
- Max. supply current (without load) 120 mA
Light source LED

Incremental signals

Reference signal

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic “0") < 0.5V at U,=+5V

- low (logic “0") < 1.5V atU,=10to 30V

- high (logic “1") > 2.4V at U =+5V

- high (logic “1") > (UP-2) Vat U,=10to 30 V

One differential square-wave U0/UO per revolution.

- width T/4orT/2
- position any
The AP58 series is a set of programmable photoelectric rotary en- number per revolution from 1 to 65.536. Software is supplied free Maximum operating frequency <2MHz

coders that consists of AP58M, AP58B, AP58C, AP58C2, AP58C3,
AP58D, AP58HE1 depending on required mounting parameters.
Through the programming tool that constitutes of a USB cable and

of charge and can be found on the official website of Precizika Me-
trology. It can be installed on any PC running a Windows operating
system (Windows XP or later).

Direction of signals U2 lags U1 for clockwise rotation (viewed from shaft side)

Maximum rise and fall time <05ps

Windows compatible software, the user can set a desired pulse

Standard cable length

Maximum cable length

1m, without connector

25m
a=0.25T+0.125T

D Output signals
A H L
- a
A - ] ML ut
A 1 LT ot
u2
[e] ATEITL
L 02 (]
E o= o D uo a
— = 0 3 — — U O —-— =
[N Q 0
S l] uo |
59 a
< w
8 &5
%{5 MODIFICATION AP58HE1 S
L o
- (ai)
1 =
— 7 ]
10.5£0.5 >
$0.08]B 3] 250 M3 DIN912 2 o=
— BUHT chvkcaLnm =<
3| | 3x Bana 5
MOUNTING REQUIREMENTS (lgozsle] E =
= =
AP58M 41 mm See A58 series data sheet E ’Tgl == 'J;Z 'é < %
AP58B 45,5 mm See A58 series data sheet = g \ 26
AP58C 47 mm See A58 series data sheet
AP58C2 45,5 mm See A58 series data sheet \
AP58C3 45,5 mm See A58 series data sheet
AP58D 37,5mm See A58 series data sheet 5 55.140,5 15,5 12,8 Pasbém USB

MECHANICAL DATA

D, mm @6 @8 @10 @12 @14 @15

Pulse number per shaft revolution from 1 to 65536 Protection (IEC 529) P64
. A103|A
Maximum shaﬁt speed: 12000 rpm Maximum weight without cable 0.25 kg s
Maximum shaft load:
- axial 10 N (40 N for Aoos[a] B
AP58C2, AP58C3, Operating temperature -10...+70°C S
AP58D)
- radial (at shaft end) 20 N (60 N for 8 _— %
AP58C2, AP58C3, Storage temperature -30...+80 °C
AP58D) IMAX
Maximum humidity (non-condensing) 98 %
Accuracy + 60 arc. sec Min 11
in mm
) o Permissible vibration (55 to 2000 Hz) < 100 m/s?
Starting torque at 20~°C <0.01 Nm
Reier MemeEni 6f fards <15 gem? Permissible shock (11 ms) < 1000 m/s? URDEH FDRM
AP58X1 - X2 - X3 - X4/X5
AGCESSURIES Modification (X1): Shaft hole diameter* (X2): Supply voltage (X3): Cable length (X4): Connector type (X5):
- AP58M 6,8,10, 12, 14, 15 - diameter mm* 05V - +5V ARO1 - - without connector
B12 c12 D9 D15 RS10 ONC B APsan 30V - +(10 to 30) V* ARO2. 7 A ~flat, 9 pin
CONNECTORS FOR CABLE 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round C - AP58C *only for APS8HE1 version ) ARO3 - 3m €12 - round, 12 pin
connector connector connector connector connector connector g2 AFseca only for AP58 with HTL output g:\lsc_-ﬂfgdnsd%spins
D - AP58D RS10 - round, 10 pins
HE1 - AP58HE1 B12 -round, 12 pins
COUPLING SC30 ORDER EXAMPLES: 1) AP58M-05V-AR01/B12;

2) AP58E1-6-30V-ARO3/W
Default manufacturer parameter set: pulse number per revolution - 1000; reference signal width - 1/4T
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PHOTOELECTRIC ROTARY ENCODER

ELECTRICAL DATA

A58HE-A U 11 pApp A58HE-AV U 1 Vpp AS58HE-F 'Ll TTL; ML HTL
High Analog output
Resolutions signals Supply voltage (U,) +5V £ 5% +5V £ 5% +5V + 5%; +(10 to 30) V
Max. supply current 80 mA 120 mA 120 mA
(without load)
Hollow Shaft Light source LED LED LED

Photoelectric rotary encoder AS8HE can produce up to 108.000 output pulses per
revolution and has different signal options: 11 uApp, 1Vpp, TTL or HTL.

Encoder with adapter

Direction of signals I, lags |, for clockwise rotation +B lags +A for clockwise rotation U2 lags U1 with clockwise rotation
o
P Adapter . . dfall i
3 Protective cover M3 DIN913 Maximum rise and fall time - - <05ps
4xM3x6 DIN963 remove for sha 115 Objec shaft mounting from . . .
‘Adapter mounting longer than 56mm - case side screw (when @ Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector
to encoder screws — protective cover is removed) ) w
Maximum cable length 5m 25m 25m =
(==}
4 ‘ B
Output signals I, +A a=0.25T+0.125T |
— — T
FlS | o < alalala) 192)
@ 2| 9 o L] AN B /\\\ o
, g — =REEE ML v &
Encoder without adapter S NEEE L = Ny R AR 1/ For §
- u2
4xM3x5 DIN933 1 po poy Ay —=
Encoder mounting || || [ u2
screws 135 el. 135° el. uo =
o o uo
M3 DIN913 i 360° el. 360° el. a '<_E
Shaft mounting L g
from housing side 15 ©
screw 3:01] Q 4xM2 DIN84
5.5 46£0.5 ] 8 Protective cover Note:
61.540.5 K mounting screws . . . . . o . . . . .
25405 < 1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
530,
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?
D, mm = @6, @8, @10, @12, @14, @15
A-A

MECHANICAL DATA

Line number on disc (z)

4xM3x5 DIN933
Encoder mounting
to object screws

100; 250; 500; 600; 800;

Starting torque at 20°C

1000; 1024; 1125; 1250;

1500; 2000; 2048; 2500;

Rotor moment of inertia

3000; 3600; 4000; 5000;

<0.025Nm

< 1.5x10* kgm?

Incremental signals

Reference signal

Maximum operating frequency

11 min for one side fixation

56 min for both side fixation
L, mm

56 max for version with protective cover

11 min for version without protective cover

Two sinusoidal |, and |,
Amplitude at 1 kQ load:
-1 =7-16 pA
-12=7-16 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-l,=2-8 uA (usable component)

(-3dB) > 160 kHz

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2-0.8 V (usable component)

(-3dB) > 180 kHz

Differential square-wave U1/U1 and U2/U2. Signal
levels at 20 mA load current:

-low (logic "0") < 0.5Vat U,=+5V

-low (logic "0") < 1.5V at U,=10to 30V

- high (logic “1") > 24V at U,=+5V

- high (logic "1") > (U,-2) Vat U,=10to 30 V

One differential square-wave U0/UO per revolu-
tion. Signal levels at 20 mA load current:

-low (logic “0") < 0.5V at U,=+5V

- low (logic “0") < 1.5V at U,=10to 30V

- high (logic “1") > 24V at U,=+5V

- high (logic “1") > (U,-2) Vat U,=10to 30 V

(160 x k) kHz, k-interpolation factor

A 90°+15'(4x)
57 <

23.5(4x)

©49:0.1
40
@34H8/0.5x45°

/0.3x45°

258

©48:0.1

| ! @36H8

9000; 10800 Protection (housing) ( IEC 529) P64
Pulse number per shaft revolution for A58-F Z x k, where Protection (shaft side) ( IEC 529) P64 o
k=1,2,3,4,58,10 L H
(k - interpolation factor) Maximum weight without cable 0.35kg
HEFIID SE Epoe] 10000 rpm Operating temperature 0..+70°C
Permissible motion of shaft: +0.03 mm
- axial 0.05 mm Storage temperature -30...+80°C URDER FORM
- radial (at shaft end)
Maximum humidity (non-condensing) 98 % AS8HE - X1 X2/X3 - X4 - X5 - X6/X7 - X8
Accuracy (T -period of lines on disc in arc. sec) +0.1T, arc. sec
- on option for z < 5000 +0.05T, arc. sec Permissible vibration (55 to 2000 Hz) <100 m/s?
- on option for z > 5000 +12.0 arc. sec Output signal Pulse number per | Optional line num- | Shaft hole Supply Cable length | Connector type Adapter (X8):
Permissible shock (11 ms) <300 m/s? version (X1): Revolution (X2): ber on disc (z) (X3): | Diameter (X4): Voltage (X5): (X6): (X7): P ‘
6, 8,10, 12,14,15-mm 05V - +5V ARO1 - 1m W - without connector W - without adapter
30V - +(10to 30) V*  ARO2 -2m B12 - round, 12 pins S - with adapter
F 108000* 10800 ARO3 - 3m C9 -round, 9 pins
*only for AS8HE-F €12 - round, 12 pins
*only F signal version with HTL output D9 - flat, 9 pins
ACCESSURIES for >18000 pulses D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
B12 c9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round SRS S 3 ﬁ?gﬂE@ﬂ&gg%%g%ﬁggﬂé\{\évsv
connector connector connector connector connector connector connector 3) AS8HE-F-4000/500-8-30V-AR06/C12-S
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
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PHOTOELECTRIC ROTARY ENCODER

ELECTRICAL DATA

o
‘ \ A58HME-A ™\U 11 pApp A58HME-AV ™\ 1 Vpp AS58HME-F 'Ll TTL; M HTL
High Analog output &
Resolutions signals i . Supply voltage (U,) +5V +5% +5V + 5% +5V + 5%; +(10to 30) V
Max. supply current 80 mA 120 mA 120 mA
{ (without load)
Hollow Shaft Light source LED LED LED

Photoelectric encoder AS8HME can produce up to 108.000 output
pulses per revolution and is a very similar encoder to the A58HE

series. The main difference between the two is that AS8HME has a
6-15 mm diameter blind hollow shaft.

Incremental signals

Reference signal

Two sinusoidal |, and |,
Amplitude at 1 kQ load:
-1 =7-16 pA
-12=7-16 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-l,=2-8 uA (usable component)

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load

Differential square-wave U1/U1 and U2/U2. Signal
levels at 20 mA load current:

-low (logic "0") < 0.5Vat U,=+5V

-low (logic "0") < 1.5V at U,=10to 30V

- high (logic “1") > 24V at U,=+5V

- high (logic "1") > (U,-2) Vat U,=10to 30 V

One differential square-wave U0/UO per revolu-
tion. Signal levels at 20 mA load current:
- low (logic “0") < 0.5V at U,=+5V

MAX 20
M3x5 DIN33 (4x00°£15") -R=0.2-0.8V (usable component) -low (logic 0" <1.5VatU.=10to 30V
Adapter mounting fo 15 11.5 - high (logic “1”) > 2.4V at U =+5V
object screws T o = - high (logic “1") > (U,-2) Vat U,=10to 30 V
o ° o ° -
©49+0.1 = Maximum operating frequency (-3 dB) > 160 kHz (-3 dB) > 180 kHz (160 x k) kHz, k-interpolation factor
] Direction of signals I, lags |, for clockwise rotation +B lags +A for clockwise rotation U2 lags U1 with clockwise rotation
| % Nyl = Maximum rise and fall time - - <05ps
Ql Q
S Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector
M3 DIN912 . E
Shaft mounting 1 Maximum cable length 5m 25m 25m =
from flange side %
screw Output signals | A 2=0.25T+0.125T =
- = — T I
44105 Adapter Cable outlet < aaaa e
1 I +B
52+0.5 opnmr ) bl TN = TN oo
M3x6 DIN963 (4x90°15") version R LT u1 |
52.540.5 Adapter mounting to lo / \ +R / \\ LT o7 =
5440.5 encoder housing screws J_TE:J u2 (2"
@59 90° el. 90° el. L U2 [}
135 el. 135° el. uo =
360° el. 360°el. S uo =
==
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
28 210 012 ©14 15
5 A-A A 90°+15'(4x)
8 .
MECHANICAL DATA -
-
Line number on disc (z) 100; 250; 500; 600 800; Starting torque at 20°C <0.025 Nm _
1000; 1024; 1125; A g o
1250; 1500; 2000; Rotor moment of inertia < 1.5x10* kgm? 1 MAX 8| 8 §§ %g
2048; 2500; 3000; s g°
3600; 4000; 5000; 2000; Protection (housing) ( IEC 529) IP64 -
10800
Protecti haft side) ( IEC 529, P64 .
Number of output pulses per revolution for Z x k, where rotection (shaft sidle) ) E’ - 1
- = Q
ASBHME-F k=1,2,34,58,10 Maximum weight without cable 0.35kg 11 MIN g [T e
(k - interpolation factor) 20 MAX NP g
. : 8
Maximum shaft speed 10000 rpm Operating temperature 0..+70°C
Permissible motion of shaft: +0.03 mm Storage temperature -30..+80°C
- axial 0.05 mm
- radial (at shaft end) Maximum humidity (non-condensing) 98 %
Accuracy (T -period of lines on disc in arc. sec) £0.1T, arc. sec Permissible vibration (55 to 2000 Hz) < 100 m/s? URDER FORM
- on option for z < 5000 +0.05T, arc. sec
- on option for z > 5000 +12.0 arc. sec Permissible shock (11 ms) < 300 m/s? AS8HME - X1 - X2/X3 - X4 - X5 - X6 - X7 - X8

ACCESSORIES

Output signal

version (X1):

Pulse number per
Revolution (X2):

Optional line
number on disc

(2) 0<3): x4)

Shaft hole Diameter

Supply Voltage
(X5):

Cable length [ Connector type

Adapter (X8):

A 100 100 6, 8,10, 12,14,15 - mm 05V - +5V RO1-1m W - without connector W - without
C12 c9 AV 30V - +(10to 30) V*  RO2 - 2m C9 -round, 9 pins adapter
CONNECTORS FOR CABLE . . F 108000~ 10800 RO3 - 3m C12 - round, 12 pins S - with adapter
12-pin flange socket 9-pin flange socket *only for AS8HME-F ... D9 - flat, 9 pins
only F signal version with HTL output CR - flange

for <18000 pulses

DIGITAL READOUT DEVICES CS3000 CS5500
ORDER EXAMPLES: 1) AS8HME-AV-1024-6-05V-W;
2) A58HME-F-4000-8-30V-S;
EXTERNAL INTERPOLATOR NK 3) AS8HME-F-4000/500-8-30V-S
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PHOTOELECTRIC ROTARY ENCODER

High Analog output
Resolutions signals

Hollow Shaft

Photoelectric incremental hollow shaft encoder AS8HET has an exter-
nal flexible coupling and it is the main feature that differs it from other
similar encoders. It is able to produce up to 108.000 output pulses per

revolution and has different output signal versions available: 11 pApp,
1Vpp, TTL or HTL.

Protective cover
remove for long shafts

VERSION 1- THROUGH HOLLOW SHAFT

155 25° 2xM2 DIN84

Protective cover
mounting screws

| e T e e i N 0
S P |e
(23 ~ (=]
8| 1 8 88
S TTTIOEOEOEOEOEOOOESS L |®
i T =t D
M3 DIN912 _ M3 DIN912
Shaft mountlr_\g Objec shaft mounting from
from flange side 55 cover side screw (when
screw ‘ protective cover is removed)

63+0.5

Cable outlet
version R

20

MAX 20 25°

4
!
~| T 3| ol
5|8 gle
M3 DIN912
Shaft mounting
from flange side \f
57 screw
15.5 10.5
p 58 o -

D, mm @6 @8 @10 @12 @14 @15

MECHANICAL DATA

Line number on disc () 100; 250; 500; 600 800;
1000; 1024; 1125;

1250; 1500; 2000;

Rotor moment of inertia < 1.5x10* kgm?

2048, 2500, 3000, Protection (housing) ( IEC 529) P64

3600; 4000; 5000; 7000; Protection (shaft side) ( IEC 529) P64

10800
Number of output pulses per revolution for Z x k, where Maximurm weight without cable 03kg
AS58HE1-F k=1,2,3,4,58,10 . o

(k - interpolation factor) Operating temperature -10...+70°C
Maximum shaft speed 10000 rpm Storage temperature -30...+80 °C
Permissible motion of shaft: +0.03 mm Maximum humidity (non-condensing) 98 %
- axial 0.05 mm
- radial (at shaft end) Permissible vibration (55 to 2000 Hz) <100 m/s?
Accuracy (T -period of lines on disc in arc. sec) +0.1T, arc. sec Permissible shock (5 ms) <1000 m/s?

Starting torque at 20°C <0.025Nm

ACCESSORIES
C9, 9-pin round connector  C12, 12-pin round connector ~ C12, 12-pin flange socket

DIGITAL READOUT DEVICES

C9, 9-pin flange socket
CS3000 CS5500

EXTERNAL INTERPOLATOR NK
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ELECTRICAL DATA

A58HE1-A ™\~ 11 pApp A58HE1-AV ™\U 1 Vpp A58HE1-F LI TTL; ML HTL

+5V + 5%; +(10to 30) V

Supply voltage (U,)

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Maximum operating frequency
Direction of signals
Maximum rise and fall time

Standard cable length

+5V + 5%

80 mA

LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:
-1 =7-16 pA
-12=7-16 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-l,=2-8 uA (usable component)

(-3dB) > 160 kHz

I, lags |, for clockwise rotation

1 m, without connector

+5V £ 5%
120 mA 120 mA
LED LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

Differential square-wave U1/U1 and U2/U2. Signal
levels at 20 mA load current:
-low (logic "0") <0.5Vat U,=+5V

-low (logic "0") < 1.5V at U,=10to 30V

- high (logic “1") > 2.4V at U,=+5V
- high (logic "1") > (U,-2) Vat U,=10to 30 V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2-0.8 V (usable component)

One differential square-wave U0/UO per revolu-
tion. Signal levels at 20 mA load current:

-low (logic “0") < 0.5V at U,=+5V

- low (logic “0") < 1.5V at U,=10to 30V

- high (logic “1") > 24V at U,=+5V
- high (logic “1") > (U,-2) Vat U,=10to 30 V

(-3dB) > 180 kHz
+B lags +A for clockwise rotation
- <0.5ps

1 m, without connector

1 m, without connector

(160 x k) kHz, k-interpolation factor

U2 lags U1 with clockwise rotation

Maximum cable length 5m 25m 25m
Output signals I A 2=0.25T+0.125T
— — T
I +B <\ alajala
Zdh = Z LT v
LIS /72| LS WL Tor
LIy
90° el. 90° el. = | F W
|| Eh- |
135° el. 135° el. uo
360° el. 360° el. uo
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
VERSION 1 VERSION 2
M3(4x)
263:0.2 ATo0s] 5 10.05]A]
Q 1 MAX
£0.03 I B - %77
IMAX || ~
j=2)
&
11 MIN
L 20 MAX

ORDER FORM

11 min for one side fixation

56 min for both side fixation

L, mm

56 max for version with protective cover

11 min for version without protective cover

A58HE1 - X1 - X2 - X3/X4 - X5 - X6 - X7/X8

Mechanical Output signal

version (X2):

Version (X1):

1 - through hollow A

shaft AV
2 - blind hollow F
shaft

Pulse number per Cipiziemel line
Revolution (X3): ) (X4)-

100 100

108000+ 10800

*only F signal version
for >18000 pulses

ORDER EXAMPLES: 1) A58HE1-1-AV-5000-8-05V-01/C12;
2) A58HE1-2- F-10000/2500-10-30V-CR/C12

number on disc

Shaft hole Diameter | Supply Voltage
(X5): (X6):

6,8,10,12,14,15-mm 05V - +5V
30V - +(10 to 30)V*

*only for A58H-F
with HTL output

Cable length

ARO1 - 1m
ARO2 - 2m
ARO3 - 3m
RO1-1m

CR- flange
socket radial

Connector type
(X8):

W - without con-
nector

C9 -round, 9 pins
€12 - round, 12 pins
D9 - flat, 9 pins
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PHOTOELECTRIC ROTARY ENCODER

A102H

Photoelectric rotary encoder A102H contains 5.000 lines on disc in
a standard version, but other modifications are possible on request.
This wide diameter encoder has the biggest shaft available on our
rotary encoders product range.

TN
Es&a‘a

26

Analog output
signals

Hollow Shaft
60+0,5
52,5
45
7
h—
e —
=
@S 1S
—< J_ a
) é
[
-
6

M3 shaft clamping screw

MECHANICAL DATA

Line number on disc (z)

Number of output pulses per revolution for
A102H-F

Maximum shaft speed

Permissible motion of shaft:
- axial
- radial (at shaft end)

Accuracy (T -period of lines on disc in arc. sec)

Starting torque at 20°C

ACCESSORIES

CONNECTORS FOR CABLE

DIGITAL READOUT DEVICES
EXTERNAL INTERPOLATOR

50

5000; 9000 (others on
request)

Z x k, where
k=1,2,3,4,5,8,10, 20, 25,
50, 100 and others

(k - interpolation factor)
8000 rom

+1.0 mm

0.02 mm

+0.05T, arc. sec

<0.01 Nm

c9

9-pin round connector

CS3000

Rotor moment of inertia

Protection (housing) (IEC 529)
Maximum weight without cable
Operating temperature

Storage temperature

Maximum humidity (non-condensing)
Permissible vibration (55 to 2000 Hz)

Permissible shock (5 ms)

C12
12-pin round connector

NK

< 20x10* kgm?

P64

0.8 kg
-20...+70°C
-30...+85°C
98 %

<100 m/s?

< 300 m/s?

D9
9-pin flat connector

CS5500

ELECTRICAL DATA

A102H-A ™\~ 11 pApp A102H-AV ™\~ 1 Vpp A102H-F U TTL; ML HTL

Supply voltage (U)

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Maximum operating frequency
Direction of signals
Maximum rise and fall time

Standard cable length

+5V + 5%
100 mA

LED

Two sinusoidal |, and |

Amplitude at 1 KQ load:
-1 =7-16 pA

-12=7-16 uA

One quasi-triangular |, peak per revo-
lution. Signal magmtude at 1 kQ load:

-l,=2-8 YA (usable component)

(-3dB) = 160 kHz

I, lags |, for clockwise rotation

1 m, without connector

+5V + 5%
120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its com-

plementary -R per revolution. Signals
magmtude at 120Q load
=0.2-0.8 V (usable component)

(-30B) > 180 kHz

+B lags +A for clockwise rotation

1 m, without connector

+5V £ 5%; +(10to 30) V.
120 mA

LED

Differential square-wave U1/U1 and U2/U2. Signal
levels at 20 mA load current:

- low (logic "0") < 0.5 V at U,=+56V

- low (logic "0 ) <15VatU JOto 30V

- high (logic "1 )>24\/atu =+5V

-high (logic "1") > (U.-2) V at U =100 30V

One differential square-wave UO/UQ per revolu-
tion. Signal levels at 20 mA load current:

- low (logic “0") < 0.5 V at U,=+5 V

- low (logic “O’) <1.5VatU=10t0 30V

- high (logic “1") > 2.4 Vat U =+5 V

- high (logic “1") > (U,-2) V at U =100 30V
(160-1300 x K) kHz, k-interpolation factor

U2 lags U1 with clockwise rotation

<0.5us

1 m, without connector

Maximum cable length 5m 25m 25m
Output signals
l +A 2=0.25T+0.125T
= — T
I +B <\ alajaa
wZdh = Z LT v
7 Haiih WL o
LT U2
90°el. 90° el. A T
[———t i} 1
135° el. 135° el. uo
360° el. 360 el. uo
a,
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
MOUNTING DIMENSIONS
el &
Q
IMAX ||
60 MIN

ORDER FORM

A102H - X1 - X2

- X3/X4

Output signal version (X1): Pulse number per
Revolution (X2):

5000
9000

900000*

Cable length (X3): Connector type (X4):

ARO1 -
ARO2 - 2m
ARO3 - 3m

*only F signal version for >5000 pulses

ORDER EXAMPLES: 1) A102H-AV-500-AR01/C9;
2) A102H-F-10800-AR01/C12

- without connector
C9 -round, 9 pins
c12- round, 12 pins
D9 - flat, 9 pins
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MAGNETIC ROTARY ENCODER MECHANICAL DATA

@33h7

= AM58 AM36
Absolute SSI protocol
Encoder Maximum shaft speed 12000 rpm Maximum shaft speed 10000 rpm
Maximum shaft load: Maximum shaft load:
- axial 10N - axial 5N
- radial (at shaft end) 20N - radial (at shaft end) 10N
T‘Zﬂcﬁlﬁzy Starting torque at 20°C <0.01Nm Starting torque at 20°C <0.002 Nm
Rotor moment of inertia < 15gcm? Rotor moment of inertia <2 gem?
Protection ( IEC 529) up to IP67 Protection ( IEC 529) up to IP64
Maximum weight without cable 0.25 kg Maximum weight without cable 0.07 kg
AM36 and AMS58 series’ incremental/absolute encoders use mag- code. These encoders can have different signal modifications: incre- - - . P — - - . P —
netic technology and output up to 12 bit resolution through binary mental, serial interface, commutation. perating temperature e perating temperature e
Storage temperature -40...+125°C Storage temperature -40...+125°C
AM 3 6 Maximum humidity (non-condensing) 98 % Maximum humidity (non-condensing) 98 %
Permissible vibration (55 to 2000 Hz) <100 m/s? Permissible vibration (55 to 2000 Hz) <100 m/s?
12.5+1 35+1
‘ 33.5+1 C C Permissible shock (5 ms) < 300 m/s? Permissible shock (5 ms) < 300 m/s?
24 2 For IP54 (standard)  For IP64 (on option)
1 N
w ELECTRICAL DATA
Supply voltage
C - standard +5V+5%
i - optional +(10...30)V£5%
N = Light source LED <E:
Accuracy +0.3 arc. degree !
e J w Resolution 212 (4096) %
3.3 15° Code binary =
25 Output signals: %
0,1 - incremental TTL HTL -
- through synchronous serial interface SSI &
- commutation UVW (pole number 2,4, 6, 8,10, 12, 14, 16) =
Maximum operating frequency, kHz 300 ==
ENCODER MODIFICATION ~ OTHER MODIFICATIONS Standard cable length 1m, without connector
AM58M See Ab8 series data sheet Maximum cable |ength 25m
AM58B See A58 series data sheet
AM58C See A58 series data sheet
AMEBC2 See A58 series data sheet UUTPUT SIGNAI—S
AMEBC3 See A58 series data sheet L. .
L1£1.0 AMEED See A58 series data sheet TTL/HTL Ssi tlmlng dlagram uvw
[c] A L1410 1MAX a=0.25T+0.125T
T M T 1
] Cable outlet [ [ a a |5 T i |
0.03]A version A JTTLJT U1 U 1 ]
E' 1 4 o1 Clock — | |_:__-
D = ! M= i |
— 8 L v T S m -
&8 Ll u2 Dol —] :
< Uo '.'-"".“"“_‘_‘—[, -----------
e U . f Pr3 i p/3 | P/
1 I | 1 | a L Clock frequency - 20kHze4 MHz; T, - 25 nse15 ns p
4 o Connector outlet
0.08 B 10.5¢0.5 3 = version CR ‘
- 3

| | ACCESSORIES

26 L3
D E s:rzliz:l/f\tllst CONNECTORS FOR CABLE C9 9-pin round connector C12 12-pin round connector D9 9-pin flat connector
L1£1.0
— COUPLING SC30
—— —*§ AMX1 - X2 - X3 - X4 - X5 - X6/X7
Encoder Output signal Pole number for signal | Bit number (X4): | Voltage Cable length and Connector type
Modification (X1): version (X2): uvw (X3): Supply (X5): output (X6): (X7):
o — 36 - AM36 H1-TTL P2-2 B6 -6 05V - +5V AO01 - 1m (axial) W - without connector
BoE=2 58M -AM58M H2 - UvW P4 -4 B8 -8 30V - +(10to 30V A02 - 2m (axial) D9 - flat, 9 pin
58B - AM58B H3 - TTL-UVW P6 -6 B10- 10 RO3 - 3m (radial) C9 - round, 9pin
58C - AM58C H4 - TTL - SSI P8-8 B12-12 €12 - round, 12pin
58C2 - AM58C2 H5 - TTL - UVW - SSI P10-10 PC10 - round, 10 pin

C12,C9 Cable axial Cable radial Cable axial-radial 58C3 - AM58C3 Hé6 - HTL P12 -12
dial (ver. A) (ver. R) (ver. AR) 58D - AM8D H7- HTL - UvW P14-14
H8 - HTL - UVW - SSI P16 - 16

Connector type / | G ayial RS10 axial C12, C9 axial | ONC radial RS10 radial
cable outlet
L1

41 mm 41 mm 41 mm 54 mm 53 mm 53 mm 41 mm 41 mm 43 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm - OREER BAMIALES ;; ﬁmgg,\%ﬂiﬁg?éog\é\ﬁg%\ogg
L3 M24 M14 M23 M24 M14 M23 = =
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ANGLE
ENCODERS

NUMBER ACCURACY SHAFT OUTPUT

A90H

A110

A110H

54

10
220...22

290

92.5

__G}___ ) 18.000

18.000

110

@50

Voo

52.5

e ..
a2

Hollow shaft
+5 w/ integrated
stator coupling

+5 Solid shaft
Hollow shaft
+5 w/ integrated

stator coupling

o 11 uApp
o 1 Vpp
TTL

o 11 uApp
1 Vpp
7T

o 11 uApp
v 1 Vpp
mMTre

NUMBER | ACCURACY SHAFT OUTPUT

MODEL Lo R el OF LINES* | (ARC. SEC) SIGNALS
54 214
[ ]

A170

A170H

A200H

*possible interpolation factor up to x100.

170

18.000/
36.000

2170

18.000 /
36.000

2200

+25 Solid shaft
Hollow shaft
+25 w/ integrated

stator coupling

Hollow shaft
+2 w/ integrated
stator coupling

v 11 UApp
o 1 Vpp
M 7Tl

o 11 uApp
v 1 Vpp
TTL

v 11 UApp
"~ 1 Vpp
T
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PHOTOELECTRIC ANGLE ENCODER

Analog output High
signals Resolutions
Hollow Shaft Distance Coded
reference mark

High Precision

Photoelectric angle encoder A90H is a high end incremental en-
coder that produces up to 1.800.000 output pulses per revolution.
It has hollow shaft, integrated stator coupling and the accuracy of

up to =5 arc. sec. and is available in two different mounting types —
coupling via shaft collar or via central screw.

M3 (4590 14

«. ‘ —

e

3

Gompressed air nlet M5,

Compressed it niet 5,
Connector outlet: Version C

Removable cable with mini connector HR25.
Cable (PUR) @6mm (FFE 4x2x0.14)

Connector outlet: Version C
Removable cable with mini connector HR25.
Cable (PUR) @6mm (FFE 4x2x0.14)

MOUNTING TYPE H (SCREW] @ MOUNTING TYPE P (CLAMP)

22 22

For highest quality up-to-date drawings please refer to our website www.precizika.com

MECHANICAL DATA

Line number on disc () 18000 Permissible shaft run out:
) - axial 0.02 mm
Number of output pulses per revolution Zxk, wherek=1,23,4,5,8,  radial 0.02 mm

for A90H-F 10, 20, 25, 50, 100

) Rotor moment of inertia < 0.6x10* kgm?
Reference signal:
- standard (S) one per shaft revolution Protection (IEC 529) P64
- distance-coded (K) 36 per shaft revolution Maximum weight without cable 12kg
Permissible mech. speed <3000 rp Operating temperature 0..+70°C
Max. operating speed (depends on num- 600 to 1000 rpm Storage temperature -30...+85°C
ol 0. fauit oulbizs) Maximum humidity (non condensing) 98 %
Accuracy grades *5.0 arc. sec Permissible vibration (55 to 2000 Hz) <100 m/s?
H 10
Starting torque at 20°C <0.08\Nm Permissible shock (5 ms) <300 m/s?
B12 c9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pinround  9-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK

56

ELECTRICAL DATA

Version

Supply voltage (U,)

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Fault detection signal Us*
- no error occur
- error occur

Maximum operating fre-
quency

Direction of signals

Maximum rise and fall time

Standard cable length

+5V £ 5%

100 mA

LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:
-1,=7..16 pA

L =716 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-1, =2...8 pA (usable component)

(-3 dB) > 160 kHz

I, lags |, for clockwise rotation (viewed
rom encoder mounting side)

1 m, without connector

+5V £ 5%

120mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06..12V

-B=06..12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2..0.8V (usable component)

one square-wave pulse

high

low

(-3dB) > 180 kHz

+B lags +A for clockwise rotation (viewed

from encoder mounting side)

1 m, without connector

A90H-A ~_ 11 pApp A90H-AV ~_ 1 Vpp A9O0H-F LI TTL

+5V + 5%;

150 mA

LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") < 0.5V

- high (logic "1") > 24V

One differential square-wave U0/UO per revolu-
tion. Signal levels at 20 mA load current:

- low (logic “0") <0.5V

- high (logic “1") > 2.4V

one square-wave pulse
high

low

160-2000 kHz (depends on interpolation factor)

U2 lags U1 with clockwise rotation (viewed from
encoder mounting side)

<0.2ps

1 m, without connector

Maximum cable length 5m 25m 25m
Output signa\s X a:()r.25T +0.125T
-
L —~ alalala
| /N BN [7;4_1"2 u1
2 +R HEg. ut
Jalih = LT
: 135°} LL[TLLI o2
S ™ abea d uo
90° el. =
135° el. Us | I o
360° el. 1 Us
*not available for version with removable cable
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
9 P! prop 9 y P! gireq y P
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.

MOUNTING REQUIREMENTS

MOUNTING TYPE P (CLAMP)

M4x8 (4x90°+15")

ORDER FORM

A90H - X1 - X2 -

Output signal

version (X1):

A 18000
AV
F 1800000

Pulse number per
revolution (X2): (X3):

MOUNTING TYPE H (SCREW)

236 MAX

Gip

oDg7
©85H7
236 MAX

X3 - X4 - X5 - X6 - X7/X8

Reference signal

S - one per revolution 20 - 20mm P - clamp
K - 36 per revolution, 22 - 22mm H - screw

distance-coded

*only F signal version
for >18000 pulses

ORDER EXAMPLE: 1) A90H-A-18000-K-20-P-S-ARO1/W

Diameter of

85HT

%— %—
w0t | o N
56 MIN

S - version S
(cable outlet)
C-version C

(connector outlet)

Clamping nut :

a0 ®

Mounting | Cable or connector
shaft hole (X4): type (X5): | Outlet (X6):

Connector type (X8):

ARO1 - 1m W - without connector
ARO2 - 2m B12 - round, 12 pins
ARO3 - 3m C9 -round, 9 pins
€12 - round, 12 pins
D9 - flat, 9 pins
D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
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Photoelectric angle encoder A110 is a similar high end encoder to
A90H, but with a solid shaft. It is able to produce up to 1.800.000

MECHANICAL DATA

PHOTOELECTRIC ANGLE ENCODER

Analog output A110-A U 11 pApp A110-AV U 1 Vpp A110-FMU TTL
signals Resolutions
Supply voltage (U,) +5V +5% +5V + 5% +5V + 5%;
Max. supply current 80 mA 120 mA 120 mA
(without load)
High Distance Coded Light source LED LED LED
precision reference mark

output pulses per revolution and can have a modification with a
distance-coded reference mark.

Line number on disc ()

Removable cable with mini connector HR25.

Cable (PUR) @6mm (FFE 4

18000

x2x0.14)

Accuracy

+5.0 arc. sec

ELECTRICAL DATA

Incremental signals

Reference signal

ORDER FORM

A110 - X1 - X2 -

Output signal

Pulse number per

Two sinusoidal I, and |,
Amplitude at 1 kQ load:
-11=7-16 pA
-12=7-16 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
- I, = 2-8 uA (usable component)

X3 - X4 - X5/X6

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") < 0.5V

- high (logic "1") > 2.4V

One differential square-wave U0/UQ per revolu-
tion. Signal levels at 20 mA load current:

- low (logic “0") <0.5V

- high (logic “1") > 2.4V

445 C Fault detection signal Us* - one square-wave pulse one square-wave pulse
® 1. s - no error occur - high high
. - error occur - low low
Compressed air inlet M5
211005 Maximum operating fre- (-3dB) > 160 kHz (-3dB) > 180 kHz 160-2000 kHz (depends on interpolation factor)
2100202 quency
B8] [FT001[A] Direction of signals I, lags |, for clockwise rotation (viewed  +B lags +A for clockwise rotation (viewed U2 lags U1 with clockwise rotation (viewed from
from shaft side) from shaft side) shaft side)
g 1 | 5 & [
e 8 % L Maximum rise and fall time - - <0.5ps
% 20-1 Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector
Q
c N Maximum cable length 5m 25m 25m
ﬁ = V I Output signals a=$_.25T £0.125T
W\ — L A alalala
A I/F \ Compressed air inlet M5 First reference g | BTN T vt
mark position for 2] LN +R LT uT
K version | RS — LT Y2
Fo2lA] ﬂ e pullasfd
7To2[A ° o e
Cable outlet: Standart version S E‘Li 7 3—T z ] 0w
Cable (PUR) @6mm (FFE 4x2x0.14) L % I g 0
45 360° el. ‘ L Ys
48 - C
® 7 Compressed air inlet M5 /< _ *not available for version with removable cable
Compressed air inlet M5
Note:
2110-05 1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
@é 2100:0.2 2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
B|
A
N ] ACCESSORIES
8 [ S g B12 Cc9 C12 D9 D15 RS10 ONC
8 204 CONNECTORS FOR CABLE 12-pinround  9-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
8 connector connector connector connector connector connector connector
C DIGITAL READOUT DEVICES CS3000 CS5500
1 MAX COUPLING SC70
First refer_e‘nce
Kvoon EXTERNAL INTERPOLATOR NK
Connector outlet: Version C

ANGLE ENCODERS - A110

Reference signal (X3): gikillst(&z;?medor g%k;le Length Connector type (X6):
-1m w

Starting torque at 20°C < 0.01Nm version (X1): revolution (X2):
Number of output pulses per Zxk wherek=1,23,4,5,8, ) ) ,
revolution for A110-F 10, 20, 25, 50, 100. Rotor moment of inertia < 20x10¢ kgm A 18000 S - one per revolution S - version S ARO1 - without connector
. AV K - 36 per revolution, (cable outlet) ARO2 - 2m B12 - round, 12 pins
Reference signal: Protection (IEC 529) P64 F 1800000* distance-coded (C—version ¢ - ARO3 - 3m gzé round,d91p2ins
i connector outlet] . - round, ins
- standard (5) one per shaft revolution Maximum weight without cable 0.7 kg *only F signal version for ¢ D9 flat. 9 pins F
- distance-coded (K) 36 per shaft revolution o ) 0. +50°C >18000 pulses D15 - flat, Elpins
erating temperature boo i RS10 - , 10 pi
Maximum shaft speed 5000 rpm PSEENE el ONC - :gﬁrr:d, 10 5.'22
Storage temperature -30...+80°C
Maxi h i d . 98 % ORDER EXAMPLE: 1) A110-F-18000-K-S-AR02/C12
Maximum shaft load: aximum humidity (non condensing) b
- axial 10N Permissible vibration < 100 m/s?
- radial (at shaft end 10N
( ) Permissible shock (6 ms) < 300 m/s?
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PHOTOELECTRIC ANGLE ENCODER

A110H

A110H is a photoelectric hollow shaft angle encoder that produces
up to 1.800.000 output pulses per revolution and has the accuracy

of =5 arc. sec.

90°+15"

=

@

Analog output High
signals Resolutions
High Distance Coded
precision reference mark

L4

Hollow Shaft

First reference mark
position for K version

©100+0,1

M3 - shaft clamping screw

$110£0,5
@85f7

Aun

@4,2 (4 x 90°+15")

-
E Shaft collar

3+0,3

MOUNTING REQUIREMENTS

MECHANICAL DATA

Line number on disc (Z)

Number of output pulses
per revolution

Reference signal:
- standard (S)
- distance-coded (K)

Permissible mech. speed

Max. operating speed (depends on
number of output pulses)

Accuracy grades:

60

18000

Zxk, wherek=1,2,3,4,5,8,

45+0,1

Compressed air inlet M5

52,5

10, 20, 25, 50, 100 (k - interpola-

tion factor)

One per shaft revolution
36 per shaft revolution

< 3000 rom

600 to 1000 rpm

+5.0 arc. sec

52 min
30,1
(Ol 0,2]A] %
A
L
— x
N x ﬁk g
gl 8|\ 2
N i
V H—{ /10,02
L
6]
M4 (4 x 90°15") [Alo,01A
[&[0.35] e
>9
Permissible shaft runout:
- axial
- radial
Starting torque at 20°C
Rotor moment of inertia
Protection (IEC 529)
Maximum weight without cable
Operating temperature
Storage temperature

Maximum humidity (non condensing)
Permissible vibration

Permissible shock (6 ms)

{710,024

0.02 mm
0.05 mm

<0.08 Nm

< 0.6x10“ kgm?
P64

1.2 kg
0..+70°C
-30...+85°C

98 %

< 100 m/s?

< 300 m/s?

ELECTRICAL DATA

Supply voltage (U,)

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Fault detection signal Us
- no error occur
- error occur

Maximum operating fre-
quency

Direction of signals

Maximum rise and fall time

Standard cable length

+5V + 5%

100 mA

LED

Two sinusoidal I, and |,
Amplitude at 1 kQ load:
-11=7-16 pA
-12=7-16 pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
- I, =2-8 uA (usable component)

(-3dB) > 160 kHz

l,lags |, for clockwise rotation (viewed
from shaft side)

1 m, without connector

+5V + 5%

120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

one square-wave pulse
high
low

(-3dB) > 180 kHz

+B lags +A for clockwise rotation (viewed

from shaft side)

1 m, without connector

+5V + 5%;

120mA

LED

Differential square-wave U1/U1 and U2/U2.

Signal levels at 20 mA load current:
- low (logic "0") < 0.5V
- high (logic "1") > 2.4V

One differential square-wave U0/UQ per revolu-

tion. Signal levels at 20 mA load current:
- low (logic “0") <0.5V
- high (logic “1") > 2.4V

one square-wave pulse
high

low

160-2000 kHz (depends on interpolation factor)
U2 lags U1 with clockwise rotation (viewed from
shaft side)

<0.5ps

1 m, without connector

Maximum cable length 5m 25m 25m
Output signa\s a=0.25T £0.125T
I, +A T
— Y a,alala
+B
I, = Z LT vt
-] // \\ R LT ot
b 90°el r-lLQT-II: u2
sl LI 2
90°el. = e —
135° el. o :T L 0o
360°el. I | M 1| Us
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
B12 Cc9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pinround ~ 9-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC70
EXTERNAL INTERPOLATOR NK
A110H - X1 - X2 - X3 - X4/X5

Output signal version (X1):
A

AV
F

18000
1800000*

S - one per revolution
K - 36 per revolution, dis-
tance-coded

*only F signal version for >18000 pulses

ORDER EXAMPLE: 1) A110H-A-18000-K-AR01/W-0

Pulse number per revolution (X2): Reference signal (X3): Cable Length (X4): onnector type (X5):

C
ARO1 - Tm W - without connector
ARO2 - 2m
ARO3 - 3m

B12 - round, 12 pins
C9 -round, 9 pins
C12 - round, 12 pins
D9 - flat, 9 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
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PHOTOELECTRIC ANGLE ENCODER

A1/0

Phototelectric angle encoder A170 is a wide diameter solid shaft

Analog output High
signals Resolutions
Distance Coded High

reference mark

high end encoder that produces up to 3.600.000 output pulses per

—<€

/

Compressed air inlet M5

9

[

precision

/

26

Cable outlet: Standart version S

AN
/]

Cable (PUR) @6mm (FFE 4x2x0.14)

~_

Compressed air inlet M5

I\
y
y

Connector outlet: Version C

Removable cable with mini connector HR25.

Cable (PUR) @6mm (FFE 4x2x0.14)

MECHANICAL DATA

Line number on disc (2)

18000, 36000

Number of output pulses per revolution Z x k, wherek=1,2,3,4,5, 8,

for A170-F

Reference signal:

- standard (S)

- distance-coded (K) for z = 18000
- distance-coded (K) for z = 36000

Permissible mech. speed

Max. operating speed (depends on
number of output pulses)

Accuracy

62

10, 20, 25, 50, 100

One per shaft revolution
36 per shaft revolution
72 per shaft revolution

<1000 rom
300 to 500 rpm

+2.5

©160£0.1 . 6 Compressed air inlet M5
D- Ao05[Al— / /
\ < — &
S
/ S
™ [e]
=
gg | L 2
8§ — S
=
2
: I
/ [N
U
,_/ 9
| — T —
@5.5 (4x90°+15') _—_MZ
[O]@0.06[8}-— 21 50 First reference mark
position for K version
14,
S
©160+0.1 6
0.05|A
Compressed air inlet M5
|1
= _g
/ \ S
S
B
A
g f=]
&g | 3
a S
o
2
3
S
- 115
1
@5.5 (4x90°+15") = 42
OB -2 o4

Permissible shaft load:
- axial
- radial

Starting torque at 20°C

Rotor moment of inertia

Protection (IEC 529)

Maximum weight without cable
Operating temperature

Storage temperature

Maximum humidity (non condensing)
Permissible vibration

Permissible shock (6 ms)

<30N
<30N

<0.012Nm

< 3.7x10* kgm?
P64

3.5kg
0..+70°C
-30...+85°C

98 %

< 100 m/s?

< 300 m/s?

ELECTRICAL DATA

A170-A ™\~ 11 pApp A170-AV ™\_ 1 Vpp A170-F LI TTL

+5V + 5%; 150 mA max.

Supply voltage (U
Light source

Incremental signals

Reference signal

Maximum operating fre-
quency

Direction of signals

Maximum rise and fall time

Standard cable length

+5V + 5% 100 mA max.
LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:

“11=7..16pA
“12=7..16pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-l, = 2...8 pA (usable component)

(-3 dB cutoff) > 160 kHz

l,lags |, for clockwise rotation (viewed
from encoder mounting side)

1 m, without connector

+5V + 5% 120 mA max.
LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06..12V

-B=06..12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2..0.8V (usable component)

(-3 dB cutoff) > 180 kHz

+B lags +A for clockwise rotation (viewed

from encoder mounting side)

1 m, without connector

LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

-low (logic "0") < 0.5V

- high (logic "1") > 24V

One differential square-wave U0/UQ per revolu-

tion. Signal levels at 20 mA load current:
- low (logic “0") < 0.5V
- high (logic "1") > 2.4V

160-2000 kHz (depends on interpolation factor)

U2 lags U1 with clockwise rotation (viewed from

encoder mounting side)

<0.5ps

1 m, without connector

Maximum cable length 5m 25m 25m
Output signals I A a=0.25T+0.125T
— — T
| +B alalaa
24 T = T
T u1
ly Z 1 o +R Z 11 IS LT T o1
LT u2
90° el. 90° el. ixllinn W
1 [t =
135° el. 135 el. uo
360° el. 360 el. 5 uo
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
B12 c9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pinround  9-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
connector connector connector connector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC98-1 SC98-2
EXTERNAL INTERPOLATOR NK
A170 - X1 - X2/X3 - X4 - X5 - X6/X7
Output signal | Pulse number per Optional line Reference signal Cable or Cable Connector type (X7):
version (X1): revolution (X2): number on disc (z) (X3): (X4): Connector Outlet (X5): Length (X6):
A 18000 18000 S - one per revolution, S -version S ARO1 - - without connector
AV 36000 K - distance-coded (cable outlet) ARO2 - Zm B12 round, 12 pins
F 3600000* C - version C C9 -round, 9 pins

*only for F signal version
for >36000 pulses

ORDER EXAMPLES: 1) A170-F-360000/36000-K-C-AR01/C12
2) A170-F-360000-K-S-AR01/C12

(connector outlet)

ARO3 - 3m

C12- round, 12 pins
D9 - flat, 9 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
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PHOTOELECTRIC ANGLE ENCODER

A1/0H

Photoelectric angle encoder A170H is the high end encoder of the
product range. It has a hollow shaft and an integrated stator cou-

MOUNTING TYPE H (SCREW]

asdhoz

033 (@x00°)

For highest quality up-to-date drawings please refer to our website www.precizika.com

MECHANICAL DATA

Line number on disc (2)

Number of output pulses per revolu-

tion for A170-F

Reference signal:
- standard (S)

- distance coded (K) for z = 18000
- distance coded (K) for z = 36000

Permissible mech. speed

Max. operating speed (depends on

number of output pulses)

Permissible shaft load:
- axial
- radial

Accuracy

ACCESSORIES

CONNECTORS FOR CABLE

DIGITAL READOUT DEVICES

EXTERNAL INTERPOLATOR

64

18000, 36000
Zxk,wherek=1,2,3,4,5,8,
10, 20, 25, 50, 100

one per shaft revolution
36 per shaft revolution

Hollow Shaft

@

Analog output High

signals Resolutions

9 @

reference mark

@

High
precision

MOUNTING TYPE P (CLAMP)

Starting torque at 20°C
Rotor moment of inertia

Protection (IEC 529)

Distance Coded

62105

pling and is capable of producing up to 3.600.000 output pulses
per revolution with the accuracy that can reach up to +2.5 arc. sec.

¢

1006

Cable (PUR) 06 (FFE 4%

ns
20T

Maximum weight without cable

72 per shaft revolution Operating temperature
< 1000 rpm
Storage temperature
80010 500 rpm Maximum humidity (non condensing)
Permissible vibration
0,02 mm o
0,02 mm Permissible shock (6 ms)
+2.5 arc. sec
B12 C9 C12 D9 D15
12-pinround  9-pin round 12-pinround  9-pin flat 15-pin flat
connector connector connector connector connector
CS3000
NK

< 0.5Nm

< 09%x10° kgm
P64

41kg

0...+70 °C
-30...+85°C
98 %

< 100 m/s?

< 300 m/s?

RS10 ONC
10-pin round  10-pin round
connector connector

CS5500

ELECTRICAL DATA

A170H-A ~C 11 pApp A170H-AV ~\_ 1 Vpp A170H-F ML TTL

Supply voltage (U,)
Max. supply current (without load)
Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Maximum rise and fall time

Standard cable length

+5V +5%

100 mA

LED

Two sinusoidal |, and I,

Amplitude at 1 kQ load:

1 =716 pA

S2=7.16pA

One quasi-triangular |; peak per revo-
lution. Signal magnitude at 1 kQ load:
-l, = 2...8 pA (usable component)

(-3 dB cutoff) > 160 kHz

l,lags |, for clockwise rotation (viewed
from encoder mounting side)

1 m, without connector

+5V £ 5% +5V £ 5%;
120 mA 150 mA
LED LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") < 0.5V

- high (logic "1") > 2.4V

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06..12V

-B=06..12V

One differential square-wave U0/UQ per revo-
lution. Signal levels at 20 mA load current:

- low (logic “0") < 0.5V

- high (logic “1") > 2.4V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2..0.8 V (usable component)

(-3 dB cutoff) > 180 kHz 160-2000 kHz (depends on interpolation factor)

U2 lags U1 with clockwise rotation (viewed
from encoder mounting side)

+B lags +A for clockwise rotation
(viewed from encoder mounting side)

- <0.5ps

1 m, without connector 1 m, without connector

Maximum cable length 5m 25m 25m
Output signals I A 2=0.25T+0.125T
- — T
L 7N BTN Jl'illijli u
Bl RS LT LT or
=[BTk
90° el. |90 ol | 11| w2
135° el. 135° el. U
360°el. 360° el. uo
a
Note:
1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
{7]0]A]
MOUNTING REQUIREMENTS
[#]o02]8]
[B]
< =
N N ‘
~
g7 | L 1 R
g / g 23 g / 8|3
N £
= L [ FTooz[A]
MQ; [OJo1]A ‘
\% 3%0.1 [Ofo1[A
201 63 MIN
MOUNTING TYPE H (SCREW) MOUNTING TYPE P (CLAMP)
A170H - X1 - X2/X3 - X4 - X5 - X6 - X7/X8

Output signal

version (X1): revolution (X2):

Pulse number per

Optional line

Reference signal
Number on disc (z) (X3): (X4):

Cable or Connector type
Connector Outlet (X8):
(X6):

Mounting
Type (X5):

A 18000
AV
F 3600000*

18000 S - one per revolution P - clamp S - version S ARO1 - Tm W - without connector
36000 K - distance-coded H - srew (cable outlet) ARO2 - 2m B12 - round, 12 pins
C-version C ARO3 - 3m C9 -round, 9 pins

*only F signal version

for >36000 pulses

ORDER EXAMPLES: 1) A170H-F-360000/36000-K-P-S-AR01/C12
2) A170H-F-360000-K-H-C-AR01/C12

C12 - round, 12 pins
D9 - flat, 9 pins

D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

(connector outlet)
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PHOTOELECTRIC ANGLE ENCODER

A200H

Photoelectric angle encoder A200H is the most sophisticated
encoder in our product range. It is capable of producing up to
3.600.000 output pulses per revolution and has accuracy of up to

Analog output

Hollow Shaft

signals Resolutions

Distance Coded
reference mark

High
precision

+2.0 arc. sec. Also, it has a 60 mm shaft hole diameter, which sets it
apart from other encoders.

ELECTRICAL DATA

Supply voltage (U,)

Max. supply current
(without load)

Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

+5V +5%

100 mA

LED

Two sinusoidal |, and I,
Amplitude at 1 kQ load:
SM=7.16pA
S2=7.16pA

One quasi-triangular | peak per revo-
lution. Signal magnitude at 1 kQ load:
-l, = 2...8 pA (usable component)

(-3 dB cutoff) > 160 kHz

I, lags |, for clockwise rotation (viewed
from encoder mounting side)

+5V +5%

120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06..12V

-B=06..12V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals
magnitude at 120Q load
-R=0.2..0.8V (usable component)

(-3 dB cutoff) > 180 kHz

+B lags +A for clockwise rotation
(viewed from encoder mounting side)

+5V = 5%;

150 mA

LED

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") <05V

- high (logic "1") > 2.4V

One differential square-wave U0/UO per
revolution. Signal levels at 20 mA load current:
- low (logic "0") < 0.5V

- high (logic “1") > 2.4V

160-2000 kHz (depends on interpolation factor)

U2 lags U1 with clockwise rotation (viewed from
encoder mounting side)

Compressed air inlet M5 40
88 36505
9 Maximum rise and fall time - - <05ps
[BEER
o Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector
2, 4E90 g
| f_ Maximum cable length 5m 25m 25m
5.5 .
@6 \ / T Output signals I +A =0.25T+0.125T
N\ — — _’,
\ / ’ | +B alalaja
2.1 TN = LN
: M v
e R1.5xt ' WS Nl LT LT or
Nt \ o 312 LT e
%5 EE 90°el. 90° el. LT LT U2
\ SHEERLS 135° el 1356, uo
9 360° el. 360° el. = uo
1.7+0.05_|
G / \ © : Note:
/ \ 1. Maximum working rotation speed (with proper encoder counting) is limited by maximum operating frequency and maximum mechanical rotation speed.
‘ 2. If cable extension is used, power supply conductor cross-section should not be smaller than 0.5 mm?.
4x
M5/ 4x90°
MOUNTING REQUIREMENTS | [elzld
o]
g
MECHANICAL DATA -
. . . N X
Line number on disc (2) 36000 Starting torque at 20°C <0.5Nm
A ~
Number of output pulses per revolu-  Zxk, wherek=1,2,3,4,5,8, Retier Memams of insmi < 09%x103 kam 8 g ) 3 X 3z
tion for A200-F 10, 20, 25, 50, 100 J S8 g / 8 g3
Reference signal: Protection (IEC 529) P64 =
- standard (s) one per shaft revolution Maximum weight without cable 4.5kg
- distance coded (K) 72 per shaft revolution
Operating t t 0..470°C i
Permissible mech. speed <1000 rpm perating temperature
St t t -30...+85°C
Max. operating speed (depends on 300 to 500 rpm QIgSTEMPSTatais 4#
number of output pulses) Maximum humidity (non condensing) 98 % 3:0? 2 [Olo1[»
Permissible shaft load: - . ) 5
 axial 0,02 mm Permissible vibration <100 m/s URDER FURM
- radial 0,02 mm Permissible shock (6 ms) < 300 m/s?
Accuracy +2.0 arc. sec A200H - X1 - X2 - X3 - X4/X5
voelgoour: (s>i<g1;;a| Pulse number per revolution (X2): Reference signal (X3): Cable Length (X4): Connector type (X5):
ACCESSURIES A 36000 S - one per revolution, ARO1 - 1m W - without connector
AV K - distance-coded ARO2 - 2m B12 - round, 12 pins
F 3600000* ARO3 - 3m C9 -round, 9 pins
B12 c9 C12 D9 D15 RS10 ONC . . ) €12 - round, 12 pins
CONNECTORS FOR CABLE 12-pinround  9-pin round  12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round only F signal version for >36000 pulses 325 fl?‘gt?%'n;ms
connector connector connector connector connector connector connector RS10 - round, 10 pins
ONC - round, 10 pins
DIGITAL READOUT DEVICES CS3000 CS5500 ORDER EXAMPLES: 1) A200H-AV-36000-S-AR01/C12
2) A200H-F-360000-K-AR01/C12
EXTERNAL INTERPOLATOR NK
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LINEAR
ENCODERS

MEASURING | ACCURAC OUTPUT
CROSS SECTION /M)

ML+110 35
@ @ @ ||
— 2 A~ 11 UAPp
|_35 0 < 170-3240 +5+3 ~o 1 Vpp
il 7Tl
C® ®
80
MEASURING | ACCURACY | OUTPUT ML+150
MODEL SifeEtSzalel LENGTH (MM) |  (uM/M) SIGNALS T
‘ ML+105 | | "
\ | | = ~_ 11 UApp
|_35T = @ @ o 170-3240 £10;£5+3 o 1Vpp
N o 11 uApp mu
~ (@ 0 N | T
L18 © ® 70-2040 +10;£5;+£3 ~ 1 Vpp ® ®
¥ L
80 35
84 1
- ML+121
ML+100
7 = : = A~ 11 UA
@ [O) © UApPp
. ~ 11 UAPp L37 9 o 140-3240  +10:+5:+3  ~o1Vpp
L18B 3 ¥ 70-3240 +10;+5 ~ 1Vpp ruTTL
7L T 5 | v
80 35
84 18
= ML+285
ML+138
® ® ®
o 11 uApp
N ~ 11 UApp - s
L18T o (@ ® o 20-1940 L1065 ~C1Vop L50 2 2 3240-30.040 £10 N 1Vep
N 7L ~ =
84 1 86 35
ML+150 23 125 e
@ @ 38 =
=
2 © SR =
123 = [0 . & 250-20.000 +10;x5+8  TUTIL MT © ’: Up 0 50.000 P > 1 Vep o=
9 1 muTTL =
| | o =
B Q—_\- —_
77 20 |19
ML+138 24 ®
= 2 MK Ssl
sl Up to 50.000 35 .
2 = - ; BiSS C
LK24 3 Q 70-3240 +5 43 e i
84
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PHOTOELECTRIC LINEAR ENCODER
ELECTRICAL DATA

Photoelectric linear encoder L18 is an incremental linear displace-
ment measuring device that can have up to 2.040 mm measuring

Distance Coded
reference mark

Power supply +5V +5%/<90mA +5V + 5% < 120 mA +5V £5% /<120 mA
m____,.———-‘;‘" Light source LED LED LED
Analog output - Resolution Depends on external subdividing Depends on external subdividing 5;2.5;1;0.5;0.2; 0.1 um (after 4-fold dividing in

signals

length, grating period of £20 ym or £40 ym and accuracy that can

reach up to 3 pm.

17.5 7
/ 11 " / . Maximum operating fre- 50 kHz 50 kHz 50xk kHz, when interpolation factor is 1, 2, 5, 10
//1’ N /77 /77 /7' g - quency 1000 kHz when interpolation factor is 25, 50
o U
b i ®), /57/ @@ /55/ @@ /é/ @@ E ; WiTH Direction of signals I, lags |, at reading head displacement B+ lags A+at reading head displace- U2 lags U1 at reading head displacement from
4 " " "
Vi i / v W from left to right ment from left to right left to right
MOUNTING
(nx200)20.5 (nx200)20.5 10 SPAR Standard cable length 3 m, without connector 3 m, without connector 3 m, without connector
(ML/2+15)+0.5 (ML/2+15)+0.5 12 MOUNTING SPAR
(ML/2+52.5)£0.5 ML105
28 I n Maximum cable length 5m 25m 25m
| | | | — — 1] 70...520 0
‘ Output signals
7 B 570 .. 920 " putsig L A a=0.25T+0.125T
71 N 2 — 1
i I o of o)< 1020.... 1340 2 | " alalalal
p 5
7 ] N A5 1440 ... 1740 3 LB // \\ *B] //\\ Al o
a 7 f 1840 ... 2040 4 lo +R TR T ot
=@y [T [ /e HTH
= 90%el. 90%el. LT 0w
mLstos LZ1010F] i 1002 135% el. 135° el. uo
360°el. 360° el. uo
a
™) 8 0|
= | = . | :
o —:H— — Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.
A | 77
[RE=== y WITHOUT
! j M K 4.8
e L owm [ ] o MOUNTING
ML¢2105 | ML¢2105 ,‘ SPAR
For ML over 620mm housing should be affixed with epoxy
resin adhesive (e.g. UHU-plus). Ci ing gap MAX 0.2mm
| Positive displacement
I
o, ACCESSORIES
40£5 F 405 o PlP2
55 55
P1 " P2 | B12 Cc9 C12 D9 D15 RS10 ONC
o " o _ (olo] \[\\[{eq (o :{F Jo]: ¥ :IN 12-pinround  12-pinround  12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
© 2 0|
% ,17' J}— [l N ol = connector connector connector connector connector connector connector
5 A 3 9 @
§ P3 i <
T I a ) « \ﬂﬂ @ DIGITAL READOUT DEVICES CS3000 CS5500
— D — DY | DA 3
bl =<l '7|_|_| ] VN - [ o003
<l & 12 56 01|F Cable outlet: Standart version S 18+0.1
a4 | <17 g?zle (PUSI?()Lsgmm/(;FE AXZXO'.1|4) Zr armour
— i (SYLVYN 710) by specialorter || Comprassad ar it B o e EXTERNAL INTERPOLATOR NK
- + T left and right sides or on option)
Lio.2] J10.04] J10.06] J10.08] for distance-coded reference (15) ver.C o
) — ‘20' 1 ‘40' 1 ‘60' 1 marks RI (version K) F - Mashi " —
5 | Connector outlet: Version C ML - :/Iseal\girig:gl Iz::tﬁ |
Removable cable with mini connector HR25. ! .
Cable (PUR) @6mm (FFE 4x2x0.14) or armour |~ ©2uging points for alignment w
@10mm (SYLVYN 7/10) by special order E
[
MECHANICAL DATA ORDER FORM =
)
=
Measuring lengths (ML), mm 70, 120, 170, 220, 270, 320, Max. traversing speed: L2 g 2 02 Y28 2 g6 § Xy i 2E fa'ed
370, 420, 520, 620, 720, 820, -when interpolation factor is 1,2,5,10 1m/s E
920, 1020, 1140, 1240, 1340, 1440, -when interpolation factor is 25 0.5m/s Cabl %
1540, 1640, 1740, 1840, 1940, 2040 -when interpolation factor is 50 0.4 m/s Output signals Measuring RelEEnes mels BE) Accuracy Coannzg[ror Cable length | Connector type Mounting
(mounting spar optional up to ML ) . . o And resolution (X1): | length (X2): : (X4): , (X6): (X7): Spar (X8):
1240, mandatory from ML 1340 Required moving force with sealing lips <3N outlet (X5):
D20 Protection (IEC 529) A - Sinusoidal 0070 - 70 mm N - none RI 03 - £3pm S - version S 01-1m W - without connector M - with mounting spar
Accuracy grades to any metre within the ML~ £10; £5; +3 pym (optional) —Without compresse.d 2l . 175 IF\X{—S‘II'?LJLS%ﬁIE‘m ?on ~520mm :nlsé?/g?;g% mm (1’3 : z?ou?m ga,k?,‘grgléﬂeg gg : %m g;"’,,’oﬁ’,ﬁ‘d”% :)iz,fs"”s W - without mounting spar
(at 20°C) -with compressed air (optional) P64 FO2 - TTL 0.2um 2040 - 2040 mm K - distance coded (connector €12 - round, 12 pins
X FO5-TTL 0.5um Ln/XXX - n'Rl with 50-fold outlet) CPO1-1m D9 - flat, 9 pins
Grating period 20 pm; 40 um (optional) Weight 0.4 kg + 0.8 kg/m F10-TTL 1.0pm steps /XXX distance of the armoured D15 - flat, 15 pins
F25 - TTL 2.5um first Rl from the beginning CPO2 - 2m RS10 - round, 10 pins
Reference marks (RI): Operating temperature 0...450°C F50 - TTL 5.0um of ML, mm ?:rlr’v(v)%ur%(:n ONC - round, 10 pins
-standard for ML < 1020 mm 35mm from both ends of ML Stor temperatur 20..470°C armoured
-standard for ML > 1140 mm 45mm from both ends of ML orage temperature o
-optional one Rl at any location, or two Permissible vibration (40 to 2000 Hz) <30 m/s?
or more RI's separated by ORDER EXAMPLE: 1) L18-F10-0420-L1/100-05-5-03/W-W
distances of n x50 mm or Permissible shock (11 ms) <100 m/s?

70

distance-coded

Incremental signals

Reference signal

electronics

Two sinusoidal |, and I, Amplitude at

electronics
Differential sine +A/-A and +B/-B

subsequent electronics)
Differential square-wave U1/U1 and U2/U2.

1kQ load: Amplitude at 120 Q load: Signal levels at 20 mA load current:
-11=7-16pA -A=06-1.2V - low (logic "0") < 0.5V
-2=7-16pA -B=0612V -high (logic "1") > 2.4V

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
- I, = 2-8 pA (usable component)

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

One differential square-wave U0/UO per revolu-
tion. Signal levels at 20 mA load current:

- low (logic “0") < 0.5V

- high (logic "1") > 2.4V

n




PHOTOELECTRIC LINEAR ENCODER

L18B

Photoelectric linear encoder L18B is able to have the measuring
length of up to 3.240 mm, maximum accuracy of £5 pm to any me-

Distance Coded
reference mark

Analog output
signals

ter within the ML and grating periods of 20 pm, £40 pym.

"’l 78
n 1 11 n
e CHT et :
7] —— | i | 0
1 | 7L 7 ~
" ! 4.5
o || e, 7
\ Positive displacement
! ML+100 .
4045 //o1]F 405
:;_ 20 200+0.15 continued graduate 20
P1 " P2
7)) D— D
¥ Y/ 4
/1
I
/I
IIO) 1 =
/1
i
28] // 17|P4
| // il
1 177D (AR [ gt i
I 1 N [
1.l 2 o 7
< $ 12 56 //|0_1 | Fl Cable outlet: Standart version S |
Cable (PUR) @6mm (FFE 4x2x0.14) or armour
84 ! =17 @10mm (SYLVYN 7/10) by special order
ML | 90 |([6) verS|
10.02] J10.04] J10.06] J10.08] for distance-coded reference (10) ver.c
T o o oo marks RI (version K) .
5 ] Connector outlet: Version C

MECHANICAL DATA

Measuring lengths (ML), mm

Accuracy grades to any metre
within the ML (at 20°C):

- for ML 70 to 2040

- for ML 2040 to 3240

Grating period
Reference marks (RI):
-standard for ML < 1020 mm

-standard for ML > 1140 mm
-optional

12

Removable cable with mini connector HR25.
Cable (PUR) @6mm (FFE 4x2x0.14) or armour
@10mm (SYLVYN 7/10) by special order

70; 120; 170; 220; 270; 320; 370; 420;

470; 520; 620; 720; 820; 920; 1020; 1140;

1240; 1340; 1440; 1540; 1640; 1740;
1840; 1940; 2040; 2140; 2240; 2340;
2440; 2540; 2640, 2740, 2840; 2940;
3040; 3140; 3240

(other intermediate lengths on
request)

+10; £5 pm
+10 pm

20 pm; 40 pm (optional)

35mm from both ends of ML

45mm from both ends of ML

one Rl at any location, or two or more
Rl's separated by distances of n x 50
mm or distance-coded

Max. traversing speed:

-when interpolation factor is
1,2,5,10

-when interpolation factor is 25
-when interpolation factor is 50

Required moving force with
sealing lips

Protection (IEC 529)

-without compressed air

-with compressed air (optional)
Weight

Operating temperature

Storage temperature

Permissible vibration (40 to 2000
Hz)

Permissible shock (11 ms)

[
VA

0£0.3 \
18+0.1
Compressed air inlet M5 (on the
left and right sides or on option)

F - Mashine guideway
ML - Measuring length
P - Gauging points for alignment

Tm/s

0.5m/s
0.4 m/s

<3N

IP53
P64

0.4 kg + 1.0 kg/m
0...+50°C
-20...+70°C

<30m/s?

< 100 m/s?

ELECTRICAL DATA

L18B-A ~_ 11 pApp L18B-AV ~_ 1 Vpp L18B-F LI TTL

Power supply

Light source

Resolution

Incremental signals

Reference signal

Maximum operating fre-
quency

Direction of signals

Standard cable length

Maximum cable length

Qutput signals

+5V +5%/<90mA

LED

Depends on external subdividing
electronics

Two sinusoidal |, and |, Amplitude at
1kQ load:

-11=7-16 A

-12=7-16 pA

Quasi-triangular |,. Signal magnitude
at 1 kQ load:
-1,=2-8 A

50 kHz

I, lags |, at reading head displacement
from left to right

3 m, without connector

5m
l;
L | LT
. / \
90° el.
et
135° l.
360° el.

+5V 5% < 120 mA
LED

Depends on external subdividing
electronics

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:

-A=06-12V
-B=06-12V

Quasi-triangular +R and its complemen-

tary -R. Signals magnitude at 120Q load
-R=02-08V

50 kHz

B+ lags A+at reading head displace-
ment from left to right

3'm, without connector

25m

+A

—

+B] N
+R

g

A\

90° el.
—]

135° el.

360° el.

Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.

ACCESSORIES

128»12in < 12C»1 2in B DI
CONNECTORS FOR CABLE P 9-pin round P 9-pinflat  15-pin flat
round con- round con-
connector connector connector
nector nector
DIGITAL READOUT DEVICES CS3000
EXTERNAL INTERPOLATOR NK
L18B - X1 - X2 - X3 - X4 - X5 X6/X7
Output signals Measuring Reference marks (X3): Accuracy Cable or Connector
And resolution (X1): length (X2): (X4): Outlet (X5):
A - Sinusoidal 0070 - 70 mm N - none RI 05- +5pum S - version S
AV - Sinusoidal 0520 - 520 mm S - standard 10 - £10 pm (cable outlet)
FO1-TTL 0.1pm M - every 50 mm C - version C
FO2-TTL 0.2pm 3240 - 3240 mm K - distance coded (connector outlet)

FO5-TTL 0.5pm
F10-TTL 1.0pm
F25-TTL 2.5pm
F50 - TTL 5.0pm

ORDER EXAMPLE:

Ln/XXX - n'RI with 50-fold
steps /XXX distance of the

first Rl from the beginning of

ML, mm

1) L18B-F10-2440-S-05-C-CPO3/W

+5V +5%/<120mA

LED

5;1;,2.5;0.5;0.2; 0.1 um (after 4-fold dividing in
subsequent electronics)

Differential square-wave U1/U1 and U2/U2.

Signal levels at 20 mA load current:
- low (logic "0") < 0.5V
- high (logic "1") > 2.4V

One differential square-wave U0/UQ per revolu-

tion. Signal levels at 20 mA load current:
- low (logic “0") < 0.5V
- high (logic “1") > 2.4V

50xk kHz, when interpolation factoris 1, 2, 5, 10
1000 kHz when interpolation factor is 25, 50

U2 lags U1 at reading head displacement from
left to right

3'm, without connector
25m

a=0.25T+0.125T

:
ajajala
T LYt
LTI Tor
LTLTL V2
[T U2
uo
0o
a
RS10 ONC HR25
10-pin 10-pin 8-pins round
round con-  round con-  mini connec-
nector nector tor
CS5500

Cable length (X6): | Connector type (X7):

- without connector
B12 round, 12 pins
C9 -round, 9 pins
€12 - round, 12 pins
D9 - flat, 9 pins
D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

02 2m
03-3m

CPO1 - 1m armoured

CP02 - 2m armoured
CPO3 - 3m armoured
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PHOTOELECTRIC LINEAR ENCODER
ELECTRICAL DATA

reference mark \ b
| &
| |‘ g [
[ x i, Light source LED LED LED
|

Power supply +5V £5%/<90mA +5V +5% <120 mA +5V +5%/<120mA

Analog output L

g
signals - q m /

Resolution Depends on external subdividing

electronics

Depends on external subdividing
electronics

5;2.5;1;0.5;0.2; 0.1 um (after 4-fold dividing in
subsequent electronics)

Incremental signals Two sinusoidal |, and |, Amplitude at Differential sine +A/-A and +B/-B Differential square-wave U1/UT and U2/U2.

1kQ load: Amplitude at 120 Q load: Signal levels at 20 mA load current:
-1 =7-16 pA -A=06-12V -low (logic "0") < 0.5V
2= 716 A -B=0612V -high logic "1") > 24V

Reference signal One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:

- I, =2-8 A (usable component)

One quasi-triangular +R and its om-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

One differential square-wave U0/UQ per revolu-
tion. Signal levels at 20 mA load current:

- low (logic “0") < 0.5V

“high (logic “1") > 2.4V

Photoelectric linear encoder L18T does not vary much from L18
series and retains almost identical parameters. However, it has a

different housing fixation and more stable thermal behavior.

50xk kHz, when interpolation factoris 1, 2, 5, 10

Maximum operating fre-

50 kH: 50 kH
o Quency ? ? 1000 kHz when interpolation factor is 25, 50
é' “é m Direction of signals |, lags |, at reading head displacement B+ lags A+at reading head displace- U2 lags U1 at reading head displacement from
~ U —= from left to right ment from left to right left to right
~ 7
- 1 1 7 Standard cable length 3 m, without connector 3 m, without connector 3 m, without connector
© F /
S 4 Maximum cable length 5m 25m 25m
| Positive displacement )
Output signals I +A a=0.25T20.125T
ML+138 \ R = r
11.5, ML+115 115 18.4-02 I, =N +B =N a8
! 7 - LT u1
st /101]F 6515 | . Plp2 TS AT T =
22.5 P1 / P2 225 LTl
7/ 90° el. 90° el mENEE U2
e i 135 el 135° el N uo
™| i - . . e
" f i .. & =] 360° el. 360° el. uo
I &l [= a
7 A | sig e
7 minNEE
P3 /1 1LP4 l < Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.
p pply
17"
- AR -8 i = \edpd o
! 1 [N == N
2 « = \ ) N| [ o3 \
© . N 0.
<1l | 12 56 //ToA]F] gable outlet: Standart version S 1840 1 A[:[:ESSURIES
able (PUR) @6mm (FFE 4x2x0.14) or armour
16.5 84 |-=17 @10mm (SYLVYN 7/10) by special order Compressed air MetM {on The
38 .S
ML ! 90 !((32)) :’/:C left and right sides or on option) 12812 c9 1;:12 D9 D15 1%519 1OONC ;R,ZS
o2 |roos| Jroos| _1008| _ for cistance-coded reference CONNECTORS FOR CABLE o . 9-pinround i 9-pinflat  15-pin flat ki) ki) i
s 0 20 20 50 marks RI (version K) F - Mashine guideway roundcon- T . roundcon- - T o e roun roun round mini
Connector outlet: Version C ML - Measuring length nector nector connector connector connector
Removable cable with mini connector HR25. P - Gauging points for alignment
Cable (PUR) @6mm (FFE 4x2x0.14) or armour
@10mm (SYLVYN 7/10) by special order DIGITAL READOUT DEVICES CS3000 CS5500
MECHANIBAL DATA EXTERNAL INTERPOLATOR NK
Measuring lengths (ML), mm 70; 120; 170; 220; 270; 320; 370; 420; Required moving force with sealing <3N
470; 520; 620; 720; 820; 920; 1020; lips —]
1140; 1240; (other intermediate !
lengths on request) Protection (IEC 529) URDER FURM %)
-without compressed air IP53 e
Accuracy grades to any metre within -~ £10; +5; =3 pm (optional) -with compressed air (optional) IP64 . . . . . . )
the ML (at 20°C): L18T X1 X2 X3 X4 X5 X6/X7 =
Weight 0.4 kg + 0.8 kg/m =
cc
Grating period 20 pm; 40 pm (optional) Operating temperature 0...+50°C Output signals Measuring Cable or Connector <<
p 9 p And resolution (X1): length (X2): Reference marks (X3): Accuracy (X4): Outlet (X5): Cable length (X6): | Connector type (X7): 2
Reference marks (RI): R O —
-standard for ML(< 1)020 mm 35mm from both ends of ML Storage temperature 20.+70°C ﬁv Sig_usoio!zl\ | gg;g éfz)omm 2' “O”de Ré 10 10 25 gfrs‘on‘ S) 02 2 B1 zw'thouéc%‘”ecm’
N - t + tlet
-standard for ML > 1140 mm 45mm from both ends of ML Permissible vibration (40 to 2000 Hz) < 30 m/s? FO1 - +nTuLS%.1|aJm m M -Seavr;ryago mm “m éa- v:rsignec 03 3m c9- réﬂﬂg 9 pirf)sms

-optional

one Rl at any location, or two or
more RlI's separated by distances
of n x 50 mm or distance-coded

Permissible shock (11 ms)

< 100 m/s?

FO2-TTL 0.2pm
FO5-TTL 0.5pm
F10-TTL 1.0pm

1240 - 1240 mm K - distance coded
Ln/XXX - n'RI with 50-fold

steps /XXX distance of the

(connector outlet)

CPO1 - 1m armoured
CP02 - 2m armoured

€12 - round, 12 pins
D9 - flat, 9 pins
D15 - flat, 15 pins

F25-TTL 2.5pm
F50 - TTL 5.0pm

first Rl from the beginning

CPO03 - 3m armoured
of ML, mm

RS10 - round, 10 pins
ONC - round, 10 pins
Max. traversing speed:

-when interpolation factoris 1,2,5,10 1 m/s
-when interpolation factor is 25
-when interpolation factor is 50

ORDER EXAMPLE: 1) L18T-A-1240-K-05-C-03/C9

0.5m/s
0.4 m/s
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PHOTOELECTRIC LINEAR ENCODER
ELECTRICAL DATA

+5V£5%/ 140 mA;
+(10...28V)=5%

®

Distance Coded
reference mark

Supply voltage (U,)

Light source LED

Modular Resolution 100, 50; 10; 5; 1; 0.5 um (after 4-fold in subsequent electronics)

Incremental signals Differential square-wave U1/U1 and U2/U2

Reference signal Differential square-wave U0/UO

Signal levels at load current 20 mA: - low (logic "0") < 0.5V at Up=+5V

~high (logic “1") > 2.4V at Up=+5V

- low (logic "0") < 1.5V at Up=+12V (HTL)

. . - high (logic “1")>(Up-2) V at Up=+12V (HTL)
Photoelectric modular linear encoder L23 can have up to 20.000 gnies P P
mm measuring length or even more on special order and is able

reach up to +5 um accuracy.

Direction of signals U2 lags U1 (displacement from left to right and head position down)

Standard cable length 4 m armoured, without connector

ML+150
ML+120

1&1 55 67.5 .,

Maximum cable length 100 m

39
[V

|
;i ¥ 9 ﬂ}j[ _ Output signals a=0.25T+0.125T
SE == 0
15 M4 (3x) i “ alajala
2

Compressed qir inlet M5 (on_ the Positive displacement J[__]L_J[_ E
left and right sides or on option) s e - w0n LT U1
u2
0 . 40 o ALY
2o 1 % e (6,—1% LT U2
2 Q) Q) — é 8 v
E 7 uo

43

&
-

Note: If cable extension is used the power supply conductor section should not be smaller than 0.35 mm?.

. 20
6617(;.15 255 (2x) 21.5

3+0.5

N
n
>[7.75+0.5 -
rst
D)
A4

"

MOUNTING REQUIREMENTS

F - Mashine guideway
ML - Measuring length

Distance between fixing holes 400mm + 0.2mm

ACCESSORIES

B12 c9 C12 D9 D15 RS10 ONC
_ _ _ 400£0.2 _ M 400£0.2 400£0.2 400£0.2 M CONNECTORS FOR CABLE [RPEelisN(eIVsle] 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round
2“ g“ Q“ g“ connector connector connector connector connector connector connector
—— —1— DIGITAL READOUT
i —_ o — it CS3000 CS5500
ML = 650 mm Distance between mounting holes for ML lengths from Distance between mounting holes for ML lengths exceeded 1160 mm.
650 mm up to 1160 mm When X > 175 mm add two holes at 40 mm from both ends
Measuring lengths (ML), mm 250, 300, 350, 400, 450, Protection (IEC 529) URDER FURM
500...20000 (in modular version -without compressed air P54 o
for ML over 6500 mm or for -with compressed air P64 L23 SX1 - X2 - X3 - X4 - X5 X6/X7 o
lower ML on request) |
. Weight 0.4 kg + 1.3 kg/m %)
Accuracy grades to any metre within +5 S o
o . . . . . upply Compressed | Cable (armoured) . o
the ML (at 20°C) Operating temperature 0...450°C Resolution (X1): Measuring length (X2): Reference marks (X3): Voltage (X4): air (X5): length (X6): Connector type (X7): =
]
=
i o t t t -20...+70° FO1-TTLO.1Tum 0250 - 250mm N - none RI 05V - +5V 0 - withoutcom-  01-1m W - without connector Ll
Max. traversing speed: ) Storage temperature +7o°C FO2 - TTL 0.2pm 0500 - 500mm M - every 30mm 28V - +(10..28)V  pressed air 02 - 2m B12 - round, 12 pins
- when resolution is 100, 50, 10, 5, 2, 120 m/min . N 5 FO5 - TTL 0.5um P - RI number and place on 1 - with com- 03 -3m €9 -round, 9 pins =
1 pm Permissible vibration (10...2000 Hz) <100 m/s F10- TTL 1um 20000 - 20000mm option pressed air 04 - 4m (standard) €12 - round, 12 pins i,
- when resolution is 0.2 im 60 m/min . ) E290 11T i - {on request) B35 et B =
- when resolution is 0.1 um 30 m/min Permissible shock (11 ms) <150 m/s F500 - TTL SOEm RS10 - ro[md,p10 pins
. . F1000 - TTL 100pm ONC - round, 10 pins
Reference marks (RI): Coefficient of thermal expansion 10.6x10°¢ °C
. . ORDER EXAMPLE: 1) L23-F100-16000-N-05V-0-04/C12
-N without reference mark;
M every 30 mm; Max. acceleration 30 m/s?
-P Rl number and place on option

Coefficient of thermal expansion

Required moving force

76

10.6x10°¢ °C

<4 N

Relative humidity

20...80% (not condensed)
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PHOTOELECTRIC LINEAR ENCODER

LK24

Photoelectric absolute linear encoder LK24 has measuring length of
up to 3.240 mm depending on customer demand, uses SSI or BiSS

Absolute
Encoder

SSlI protocol

()

BiSS protocol

Analog output
signals

serial interface and produces up to #3 pm accuracy. The encoder
can have an additional 1Vpp incremental track.

ML+138

(Lo .

ML+120

COMPRESED AIR INLET

40 )

40

®

= N T A
7 v4 ] | Homee=o I 7
\V%) ! 6 :
3405 67 L TO BE REMOVED
105 84 F - Mashine guideway 105 —~ AFTER MOUNTING
ML - Measuring length SAFETY MARGIN
(/To] 110.5 MAX
18 ML 84 1
o] ) *
400 X N 400 400 N 400 N X
E o 1k m 4040:&:& Ew
ML<650mm 650mm<ML<1160mm ML21160mm

(*) Add holes at 40mm from cut ends, when the first hole at constant step is at a distance X>175mm.

MECHANICAL DATA

Measuring lengths (ML), mm

Incremental signal

Resolution 1Vpp

Serial interface
Resolution absolute measure

Accuracy grades to any metre within
the ML (at 20°C)

Grating period (T)
Max. traversing speed:
Max. acceleration
Required moving force

Power supply

78

70, 120, 170, 220, 270, 320, 370,
420, 470, 520, 570, 620, 720, 770,
820, 920, 1020, 1140, 1240, 1340,
1440, 1540, 1640, 1740, 1840,
2040, 2240, 2440, 2640, 2840,
3040, 3240

sine wave 1 Vpp (optional)

up to 0.7um (depending on
CNC division factor)

SSl or BiSS

1Tpm, 0.1 pm

+3pm
20 um
2m/s

30 m/s
<2.5N

+5V + 5%

Current consumption with load
Protection (EN 60529)

-without compressed air
-with compressed air

Operating temperature

Storage temperature

Permissible humidity (non condensed)

Permissible vibration (55...2000 Hz)
Permissible shock (11 ms)
Weight

Standard cable length/max. cable
length

Electrical protections

max 340 mA (with R=120Q)

IP54
IP64

0...+50°C
-20...+70°C
20...80 %

<100 m/s?

< 150 m/s?

0.44 kg +1,3kg/m

2.0/20.0 (50 m if power supply
is min. 5V)

from inversion of power supply
polarity; from short circuit on
output port

OUTPUT SIGNALS

SSI VERSION

-

LTy LTy

Interface
Signals level
Clock frequency

n

Te

CABLE

SERIAL OUTPUT

= <-4
o 1

SSI Binary — Gray

EIA RS 485
0.1-1.2MHz
Position bit

10-20ps

BISS C VERSION

Interface
Signals level
Clock frequency

n

Te

U UULLU U U U

Paaition 260 :ll.rmr:lwm‘cm:rnn'l‘hhn ,I'I

Tacn e

Ak lllln-t.

BiSS C unidirectional
EIA RS 485

0.1-4 MHz

26+ 2 + 6 bit

12-20ps

ANALOG OUTPUT + SERIAL OUTPUT

.; = J]‘;[::\ -

ERe, <1 « =z T
D « < i<t =
| o L ‘___'r’_.- [>»

Encoder is supplied with flexible cable, which is consisted of shielded twisted pairs of wires (for informational signals SSI-BiSS).

Cable for serial output:

In case of cable extension, it is necessary to guarantee:

. 6-wire shielded cable, @=7 mm, PVC external sheath, with low .
friction coefficient, oil-resistant, suitable for continuous move-

ments

e conductors section: power supply 0.25 mm2, signals 0.25

mm2

e cable’s bending radius should not be lower than 35 mm.

ACCESSORIES

B12 c9
CONNECTORS FOR CABLE 12-pin round 9-pin round

connector connector
- X3 - X4 - X5/X6

ORDER FORM

LK24 - X

electrical connection between the body of the connectors and
the cables shield;

minimum power supply voltage of 5 V to the head.

Cable for analog output + serial output:

10-wire shielded cable, @=7.1 mm, PUR external sheath.

conductors section: power supply 0.35 mm2, signals 0.10
mm?2

cable’s bending radius should not be lower than 45 mm.

C12 D9 D15
12-pin round 9-pin flat 15-pin flat
connector connector connector

Resolution (X1): Measuring length (X2): | Output signals (X3): Incremental signals (X4): | Cable length (X5): | Connector type (X6):

FO1-0.1 ym
F10-10pm

0070 - 70 mm
0520 - 520 mm

3240 - 3240 mm

ORDER EXAMPLE: 1) LK24-F01-0070-S1-W-01/W

- SSl binary

- SSI bmary+even parity sngnals
- SSI binary+odd parity

- SSl binary+error

- SSI binary+even+parity+error
- SSI binary+odd parity+error

- SSI Gray

- BiSS binary

V- 1Vpp

- without incremental 01-1m - without connector
02-2m B12 round, 12 pins
C12 - round, 12 pins

C9 - round, 9 pins
D9 - flat, 9 pins
D15 - flat, 15 pins
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PHOTOELECTRIC LINEAR ENCODER

Photoelectric linear encoder L35 is an incremental linear displace-
ment measuring device that has up to 3.240 mm measuring length,
up to £3 um accuracy grades to any meter within the ML depending

Distance Coded
reference mark

& g
Analog output o c‘t ?:*
signals ’
- Bl
7 N

High vibration
resistance

on measuring length demanded. L35 series is more vibration resis-
tant than L18 series of encoders.

ML+110
]
M5x10(2x) ~] 210
X
)| L
N
(RIS = A0 T b
| 40£0.2 | 5.6 Compressed air inlet
//o1|F
4045 4045
35 20010.15 continued graduate | . 35
2 P1 2
y e e
e E
E i
[/1oA]F] ) i
a 0.1|F
> M8 (2x) L) |
!
| 15, 20 40£0.2 7 7
80 Connector outlet: Version C
ML Removable cable with mini connector HR10A.
- _,T _______ ; _——— \ Cable (PUR) @6mm (FFE 6x2x0.14) or armour
1 G A 1 @8mm (CU) by special order
| J{‘?&‘__ _L\k}?‘ ! Cable outlet: Standart version S (CU) by sp F - Mashine guideway
: : Cable (PUR) @6mm (FFE 6x2x0.14) or armour ML - Measuring length
FZZZZIZZZZZZZZZZZ:i @10mm (SYLVYN 7/10) by special order P - Gauging points for alignment
5
RENERE
2 2 2 2 for distance-coded reference marks RI
ks = p X zx (version K)
N < © «©

MECHANICAL DATA

Measuring lengths (ML), mm 170; 220; 270; 320; 370; 420; 470;
520; 620; 720; 820; 920; 1020;
1140; 1240, 1340; 1440; 1540;
1640; 1740, 1840; 1940; 2040;
2140; 2240, 2340; 2440; 2540;
2640; 2740; 2840; 2940; 3040,

3140; 3240
(other intermediate lengths on
request)

Accuracy grades to any metre within the

ML (at 20°C):

- for ML from 170 up to 2040 mm +5; +3

- for ML from 2040 up to 3240 mm +10 pm

Grating period 20 ym; 40 pm

Reference marks (Rl):
-standard for ML < 1020 mm
-standard for ML > 1140 mm
-optional

35mm from both ends of ML
45mm from both ends of ML
one Rl at any location, two or
more Rl's separated by distanc-
es of (n x50 mm)

80

- distance-coded
- selection by magnets

see drawing
standard - one magnet (RI) in
ML middle

Max. traversing speed:

-when interpolation factor is 1,2,5,10 1 m/s (shortly 2 m/s)
-when interpolation factor is 25 0.5 m/s

-when interpolation factor is 50 0.4m/s

Required moving force with sealing lips ~ <5N

Protection (IEC 529):

-without compressed air IP54

-with compressed air (optional) P64

Weight 0.4 kg + 2.8 kg/m
Operating temperature 0...+50°C
Storage temperature -20...+70°C
Permissible vibration (40 to 2000 Hz) < 150 m/s?
Permissible shock (11 ms) <300 m/s?

ELECTRICAL DATA

L35TA ~\_ 11 pApp L35-AV ~_ 1 Vpp L35-F ML TTL; ML HTL

Power supply +5V +5%/<90mA +5V + 5% <90 mA
Light source LED LED
Resolution

Depends on external subdividing
electronics

Depends on external subdividing
electronics

Incremental signals Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

Two sinusoidal 11 and 12
Amplitude at 1 kQ load:
-11=7-16 yA
-12=7-16 pA

Reference signal One quasi-triangular +R and its com-

plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

One quasi-triangular |. Signal magni-
tude at 1 kQ load:
- I, = 2-8 uA (usable component)

50 kHz (v=1 m/s)
100 kHz (v=2 m/s shortly)

50 kHz (v=1 m/s)

Maximum operating fre- 100 kHz (v=2 m/s shortly)

quency

Direction of signals l,lags |,
(displacement from left to
right)

B+ lags A+

3 m, without connector 3 m, without connector

Standard cable length

Maximum cable length 5m 25m 25m
Output signals I +A 2=0.25T+0.125T
— — T
| 77 +B ajalala
2 T = LN
I g N
LS RS LT T o
LT Y2
90° el. 90° el. A Lo
135° el. 135° el. uo
360° el. 360° el. uo
a
Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.
B12 c9 C12 D9 D15 RS10 ONC HR10A
(o{o] \]\'| g fo): 19 Jo HI.\:{HH 12-pin round 9-pinround 12-pinround  9-pin flat 15-pin flat ~ 10-pin round 10-pin round 12-pins round
connector connector connector connector connector connector connector  mini connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
L35 - X1 - X2 - X3 - X4 - X5 - X6/X7
Output signals Measuring length | Reference Accuracy (X4): Cable or Connector Cable length | Connector type
And resolution (X1): (X2): Marks (X3): y € Outlet (X5): (X6): (X7):

A - Sinusoidal 0070 - 70 mm N - none RI -+10 pm S - version S
AV - Sinusoidal 0520 - 520 mm S - standard 05 -5 pm* (cable outlet)
FO1-TTL/HTLO.1um M - every 50mm 03 - £3 pm*

K - distance-coded

Ln/XXX - n'Rl with 50-fold
F10 - TTL/ HTL 1.0pm steps /XXX distance of the
F25-TTL/HTL 2.5um first Rl from the beginning of
F50 - TTL/HTL 5.0um ML, mm

O - selection by magnets
(standard - one magnet (R) in
ML middle)

FO2 - TTL / HTL 0.2um 3240 - 3240 mm

FO5 - TTL/HTL 0.5um

(optional) outlet)

*depends on length

ORDER EXAMPLE: 1) L35-F05-2040-O-10-C-CP03/C12

C - version C (connector 03-3m

+5V + 5%/ < 120 mA;+12V+£5%/ < 130mA
LED

5;,25;1;0.5;0.2; 0.1 um (after 4-fold
dividing in subsequent electronics)

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0") < 0,5V at Up=+5V

- high (logic "1") > 24V at Up=+5V

- low (logic "0") < 1,5V at Up=+12V (HTL)

- high (logic "1")>(Up-2) V at Up=+12V (HTL)

One differential square-wave U0/UQ per revolu-
tion. Signal levels at 20 mA load current:

-low (logic "0") < 0.5V at Up=+5V

- high (logic "1") > 2.4V at Up=+5V

-low (logic "0") < 1,5V at Up=+12V (HTL)

- high (logic "1")>(Up-2)V at Up=+12V(HTL)

(50 x k) kHz for k =1, 2, 5, 10
1000 kHz for k = 25, 50,
where k- interpolation factor

U, lags U,

3 m, without connector

- without connector
02 2m B12 round, 12 pins
C9 -round, 9 pins
€12 - round, 12 pins

CPO1- 1m D9 - flat, 9 pins
armoured D15 - flat, 15 pins
CP02 - 2m RS10 - round, 10 pins
armoured ONC - round, 10 pins
CP03 - 3m

armoured
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PHOTOELECTRIC LINEAR ENCODER

-
Distance Coded |
reference mark Q
Analog output Q ,

signals

High vibration
resistance

Photoelectric linear encoder L35T is very similar encoder to L35 se- 3.240 mm measuring length and is more vibration resistant than

ries, but has different mounting parameters. It can also have up to L18 series.
ML+150
M5x10(2x) N ,\l
e | i
L= - + .\ 224
N : : : I :
i Compressed air inlet

T 20 4002
26.5 N

40+0.5 - 405
0.1)F
60

Mounting bracket 45

01]F B Iy 2
rim [Ph (ampE" . 1
: lP1 ™~ m | P2 . s

2:0.3

20

ELECTRICAL DATA

L35T-A ~_ 11 pApp L35T-AV ~_ 1 Vpp L35T-F MU TTL; ML HTL

Power supply +5V £5% /<90 mA
Light source LED
Resolution

Depends on external subdividing
electronics

Incremental signals Two sinusoidal 11 and 12
Amplitude at 1 kQ load:
-11=7-16 pA
S12=7-16pA

Reference signal One quasi-triangular | . Signal magni-
tude at 1 kQ load:

- I, =2-8 A (usable component)

50 kHz (v=1 m/s)

Maximum operating fre- 100 kHz (v=2 m/s shortly)

quency

Direction of signals I lags |,
(displacement from left to
right)

Standard cable length 3 m, without connector
Maximum cable length 5m

Output signals

S

\

90° el
S

135° el.

360° el.

+5V 5% <90 mA
LED

Depends on external subdividing
electronics

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

50 kHz (v=1m/s)
100 kHz (v=2 m/s shortly)

B+ lags A+

3 m, without connector

25m

+A

—

Bl AN

w2

90° el.
—~——

135° el.

360° el.

Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.
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.
1 A
= E ) = 3 3
N ﬁ—_:ll 7 =;, # '"}_’3 -J'“f =
o
g B =] 17T A i R Rs .25 4x) :;4 O"‘
- " R55(4x) Y 11
2 3 = m
2 1722 ’ VE .
o M8(2x) . _E
20 4050.2 Cable outlet: Standart version S Number and locations of 7 7
T1E) Cable (PUR) @6mm (FFE 6x2x0.14) or armour )
35 80 ; mounting brackets le—35 |
™ @10mm (SYLVYN 7/1 OI) by special order
eSS e Connector outlet: Version C
: ($'| — ! Removable cable with mini connector HRT0A. 170 - 520 mm
' AL 14 O ) Cable (PUR) @6mm (FFE 6x2x0.14) or armour I = 1 = 1
S, J @8mm (CU) by special order I Tl
e a . X L=}
5 F - Mashine guideway 620 - 1020 mm (1x)
~ < © © ML - Measuring length - - -
2 = 2 2 P - Gauging points for alignment [ = =y |
‘_ = F . for distance-coded reference marks R I —T I
s g g g & (version K) 1140 - 2040 M (2x)

MECHANICAL DATA

Measuring lengths (ML), mm 170; 220; 270; 320; 370; 420; 470;
520; 620, 720; 820; 920; 1020;
1140; 1240; 1340; 1440; 1540;
1640; 1740; 1840; 1940; 2040;
2140; 2240; 2340; 2440; 2540;

2640; 2740; 2840; 2940; 3040;

3140; 3240
(other intermediate lengths on
request)

Accuracy grades to any metre within

the ML (at 20°C):

- for ML from 170 up to 2040 mm +5; +3

- or ML from 2040 up to 3240 mm +10 pm

Grating period 20 pm; 40 um

Reference marks (RI):

- standard for ML < 1020 mm
- standard for ML > 1140 mm
- optional

35mm from both ends of ML
45mm from both ends of ML
one Rl at any location, two or
more Rl's separated by distanc-
es of (n x50 mm)
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2240 - 3240 mm (3x)

- distance-coded
- selection by magnets

Max. traversing speed:

- when interpolation factor is 1,2,5,10

- when interpolation factor is 25

- when interpolation factor is 50
Required moving force with sealing lips

Protection (IEC 529):

- without compressed air

- with compressed air (optional)
Weight

Operating temperature
Storage temperature

Permissible vibration (40 to 2000 Hz)

Permissible shock (11 ms)

see drawing
standard - one magnet (Rl) in
ML middle

1 m/s (shortly 2 m/s)
0.5m/s

0.4 m/s

<5N

P54

P64

0.4 kg + 2.8 kg/m
0...+50°C
-20...+70°C

< 150 m/s?

< 300 m/s?

ACCESSORIES

B12 c9 C12 D9 D15
(o{o] \]\'| g fo): 19 Jo HI.\:{HH 12-pin round 9-pinround 12-pinround  9-pin flat
connector connector connector connector connector
DIGITAL READOUT DEVICES CS3000
EXTERNAL INTERPOLATOR NK

ORDER FORM

L35T - X1

Output signals
And resolution (X1):

A - Sinusoidal

AV - Sinusoidal
FO1-TTL/HTLO.1lpm
FO2 - TTL/HTL0.2um
FO5 - TTL/HTL 0.5pm
F10 - TTL/HTL 1.0pm
F25 - TTL/HTL 2.5pm
F50 - TTL/ HTL 5.0pm

X2 - X3 - X4 - X5 - X6/X7

Reference
Measuring length (X2): Marks (X3):

0070 - 70 mm
0520 - 520 mm

N - none RI
S - standard
M - every 50mm

3240 - 3240 mm K - distance-coded

+5V + 5%/ < 120 mA;+12V+5%/ < 130mA
LED

5;2.5;1;0.5;0.2; 0.1 um (after 4-fold
dividing in subsequent electronics)

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0”) < 0,5V at Up=+5V

- high (logic "1") > 2,4V at Up=+5V

- low (logic "0") < 1,5V at Up=+12V (HTL)

- high (logic "1")>(Up-2) V at Up=+12V (HTL)

One differential square-wave U0/UO per revolu-

tion. Signal levels at 20 mA load current:

- low (logic “0”) < 0.5V at Up=+5V

- high (logic "1") > 2.4V at Up=+5V

-low (logic "0") < 1,5V at Up=+12V (HTL)
- high (logic “1")>(Up-2)V at Up=+12V(HTL)

(50 x k) kHz for k =1, 2, 5, 10
1000 kHz for k = 25, 50,
where k- interpolation factor

U, lags U,

3 m, without connector
25m

a=0.25T+0.125T

—

u1
U1
u2

u2
uo

uo

] I Y
LT Tl

ala
=
L]
1

| |

RS10 ONC HR10A

15-pin flat ~ 10-pin round 10-pin round 12-pins round

connector connector  mini connector

CS5500

Cable or Connector Cable length
Accuracy (X4): Outlet (X5): Connector type (X7):

-+10 pm S - version S
05 - +5pm* (cable outlet)
03 - +3pum* C - version C
(optional) (connector outlet)

Ln/XXX - n'Rl with 50-fold
steps /XXX distance of the *depends on length
first Rl from the beginning

of ML, mm

O - selection by magnets
(standard - one magnet (R)

in ML middle)

ORDER EXAMPLE: 1) L35T-A-0820-S-05-S-03/C9

- without connector

02 2m C9 -round, 9 pins
03-3m c12- round, 12 pins
D9 -flat, 9 pins
CPO1-1m D15 - flat, 15 pins
armoured

CP02 - 2m

armoured

CPO3 - 3m

armoured
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PHOTOELECTRIC LINEAR ENCODER

Photoelectric linear encoder L37 is an incremental encoder that fea-
tures reproducible thermal behavior and has a reversible reading

g L!»J (‘!EH

Distance Coded Reproducible
reference mark  thermal behavior

=

Analog output Reversible
signals reading head

- 1

High vibration
resistance

head. It can have up to 3.240 mm measuring length and accuracy
grades to any meter within the ML of up to #3 pm.

ML+121
. 7 P1-P2 A
ﬂ—‘@* & | zl i2
| = 1= [fry o o| &l 125
LR R ==y l.ZXﬂSK v 122
oY | =
g
S ===\
3 Fi
5 M5x10 (x2) /o1l '@_@
20 40£0.2 Compressed air inlet
405 To2F 4045
((N-1) x 100) + 0.15 continued graduate | ‘:E
!
ML/2+65 =
L | = 724
35 100+0.15 100+0.15 1B S| o
5 Mechanical fixed point — 7
P1 | P2 i(
AT @ 0= 1 H
B " 7 7
3 = 7 o 2+0.3
A k] B © 35
-4 b -
— | _‘C_ _:-_\’ —
|
| S I B-B
> -— o T — Dy .
= Ao = - ;
L S = E =
25+1| 20 | 40+0.2 gl
80 Cable outlet: Standart version S Connector outlet: Version C ﬁ
90 Cable (PUR) #6mm (FFE 4x2x0.14) or armour Removable cable with mini connector HR10A. kY
$10mm (SYLVYN 7/10) by special order Cable #6mm (FFE 4x2x0.14) or armour $#10mm
ML (SYLVYN 7/10) by special order
S e
A i e
I~ ~ -~ - I
= - - — - - -4 2 F - Machine guideway;
5 1204, 50 4. 50 4. nx50 for every 50 mm reference marks RI ML - Measuring lenght;
~ © o (version M) P - Gauging points for alignment;
S 3 S S N- Number of holes (depends on the length of the case).
ol 2 ot = for distance-coded reference marks RI
s S ) S ) (version K)

MECHANICAL DATA

Measuring lengths (ML), mm 140, 240, 340, 440, 540, 640, 740,
840, 940, 1040, 1140, 1240, 1340,
1440,1540, 1640, 1740, 1840,
2040, 2240, 2440, 2640, 2840,

3040, 3240

Accuracy grades to any metre within
the ML (at 20°C):

- for ML from 170 up to 2040 mm +5; +3 (optional)
- or ML from 2040 up to 3240 mm +10 pm

Grating period 20 pm; 40 pym
Reference marks (RI):

- standard for ML < 1020 mm
- standard for ML > 1140 mm
- optional

35mm from both ends of ML
45mm from both ends of ML
one Rl at any location, two or
more RI's separated by distanc-
es of (n x50 mm)

- distance-coded
- selection by magnets

see drawing
standard - one magnet (RI) in
ML middle
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Max. traversing speed:

- when interpolation factor is 1,2,5,10 1 m/s (shortly 2 m/s)
- when interpolation factor is 25 0.5m/s

- when interpolation factor is 50 0.4 m/s

Required moving force with sealing lips  <5N

Protection (IEC 529):

- without compressed air IP54

- with compressed air (optional) P64

Weight 0.4 kg + 2.8 kg/m
Operating temperature 0...+50°C
Storage temperature -20...+70°C
Permissible vibration (40 to 2000 Hz) < 150 m/s?
Permissible shock (11 ms) < 300 m/s?

ELECTRICAL DATA

L37-A ~U 11 pApp L37-AV ~\_ 1 Vpp L37-F ML TTL; MU HTL

Power supply

Light source

Resolution

Incremental signals

Reference signal

Maximum operating fre-

quency

Direction of signals

(displacement from left to

right)

Standard cable length

Maximum cable length

Output signals

CONNECTORS FOR CABLE

DIGITAL READOUT DEVICES

EXTERNAL INTERPOLATOR

ORDER FORM

L37 - X1

+5V +5%/<90mA
LED

Depends on external subdividing
electronics

Two sinusoidal 11 and 12
Amplitude at 1 kQ load:
-11=7-16 pA
S12=7-16pA

One quasi-triangular |,. Signal magni-
tude at 1 kQ load:
- |, = 2-8 pA (usable component)

50 kHz (v=1 m/s)
100 kHz (v=2 m/s shortly)

l,lags I,

3 m, without connector

S

\

90° el
S

135° el.

360° el.

B12 c9 C12 D9 D15
12-pin round 9-pinround 12-pinround  9-pin flat 15-pin flat
connector  connector  connector  connector  connector
CS3000
NK

X3 - X4 - X5 - X6/X7

+5V 5% <90 mA
LED

Depends on external subdividing
electronics

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-A=06-12V

-B=06-1.2V

One quasi-triangular +R and its com-
plementary -R per revolution. Signals

magnitude at 120Q load
-R=0.2-0.8V (usable component)

50 kHz (v=1m/s)
100 kHz (v=2 m/s shortly)

B+ lags A+

3 m, without connector

25m

+A

—

Bl AN

w2

90° el.
—~——

135° el.

360° el.

Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.

ACCESSORIES

+5V + 5%/ < 120 mA;+12V+5%/ < 130mA
LED

5;2.5;1;0.5;0.2; 0.1 um (after 4-fold
dividing in subsequent electronics)

Differential square-wave U1/U1 and U2/U2.
Signal levels at 20 mA load current:

- low (logic "0”) < 0,5V at Up=+5V

- high (logic "1") > 2,4V at Up=+5V

- low (logic "0") < 1,5V at Up=+12V (HTL)

- high (logic "1")>(Up-2) V at Up=+12V (HTL)

One differential square-wave U0/UO per revolu-

tion. Signal levels at 20 mA load current:

- low (logic "0”) < 0.5V at Up=+5V

- high (logic “1") > 2.4V at Up=+5V

- low (logic "0") < 1,5V at Up=+12V (HTL)
- high (logic "1")>(Up-2)V at Up=+12V(HTL)

(50 x k) kHz for k =1, 2, 5, 10
1000 kHz for k = 25, 50,
where k- interpolation factor

U, lags U,

3 m, without connector
25m

a=0.25T+0.125T

—

u1
U1
u2

u2
uo

uo

] I Y
LT Tl

ala
=
L]
1

] |

RS10 ONC HR10A

10-pin round  10-pin round  12-pins round

connector connector  mini connector

CS5500

Output signals Measuring length

And resolution (X1): (X2):
A - Sinusoidal 0070 - 70 mm
AV - Sinusoidal 0520 - 520 mm

01-TTL/HTLO.1pym
FO2 - TTL/HTL0.2pm
FO5 - TTL / HTL 0.5pm
F10-TTL/HTL 1.0pm
F25-TTL/HTL 2.5pm
F50 - TTL/HTL 5.0um

3240 - 3240 mm

ORDER EXAMPLE: 1) L37-F05-2040-O-10-C-CP03/C12

Reference Cable or Connector Cable length

Marks (X3): Accuracy (X4): Outlet (X5): Connector type (X7):
N - none RI -+10 pm S - version S - without connector
S - standard 05 -£5 pm (cable outlet) 02 2m C9 round, 9 pins

M - every 50mm 03 - +3 pm* C - version C 03-3m €12 - round, 12 pins
K - distance-coded (optional) (connector outlet) D9 - flat, 9 pins
Ln/XXX - n'RI with 50- CPO1-1m D15 - flat, 15 pins

fold steps /XXX distance ~ *depends on length armoured

of the first Rl from the CP02 - 2m

beginning of ML, mm armoured

O - selection by magnets CP03 - 3m

(standard - one magnet armoured

(RI) in ML middle)

85

~
o
—
|
w
o
L
(=)
o
[aie)
=
[}
(m'e
T
Ll
=
—_




PHOTOELECTRIC LINEAR ENCODER
ELECTRICAL DATA

I
= - 4
reference mark . p—
¥ Power supply +5V +5% /100 mA (120Q ) +5V £5% /100 mA (120Q2 ) +5V +£5% /150 mA (120Q)
Light source LED LED LED
Anal?gn(;;tpm Resolution Depends on external subdividing Depends on external subdividing 10; 5; 2; 1 um (after 4-fold dividing on
electronics electronics subsequent electronics)
Incremental signals Two sinusoidal 11 and 12 Differential sine +A/-A and +B/-B Differential square-wave U1/U1 and U2/U2.
AT;P“';U?Z 3;1 kQ load: Azpligugﬁ gt\JZO Q load: Signal levels at 20 mA load current:
. -lh=/-164 -A=00-1 - low (logic "0") < 0.5V
Lonairsr;:ﬁi;rmg Modular -12=7-16pA _B=06-12V ~high (|Oggic ") > 24V
Reference signal One quasi-triangular | . Signal One quasi-triangular +R and its com- One differential square-wave U0/UO
Photoelectric modular linear encoder L50 is an incremental encoder period of 40 um and accuracy of any meter within the ML of up to magnitude at 1 k& load: plementary -R per revolution. Signals Signal levels at 20 mA load current:
and has the measuring length from 3.240 up to 30.040 mm, grating £10 um. - |, = 2-8 pA (usable component) magnitude at 120Q2 load = eulleie 0 <00
-R=0.2-0.8V (usable component) - high (logic "1") > 2.4V
Direction of signals I, lags |, at reading head B+ lags A+ at reading head U, lags U, at reading head
(displacement from left to displacement from left to right displacement from left to right displacement from left to right
ML+285 right)
208
86 |y 287 | Standard cable length 3 m, without connector 3 m, without connector 3 m, without connector
15 5 76:0.2 J AR V4
‘ Ik = Maximum cable length 20m 150 m 50m
p 17 1
— T JL N
A 2 [©] L ’ﬁ © Output signals I +A a=0.25T20.125T
’ @ @ I l I LN A :
==t AN | | | | F7= | +B a,aa,a
\ Msx8 " 7 e rZdh =2 ut
2502 Vi Compressed air inlet IP64 R / \ +R / \ []lf%[ Ut
LT U2
90° el. 90° el. LT 02
[ [———)
108 (n x 200)%0.15 187 135° e, 135° . uo
7 360° el. 360° el. S uo
| 80£0.15 9 | 200£0.15 | 1.7 90£0.15 |
@ JL [ lL —‘ I L ——
@ 1 1 !
0 [ v } 11 1 //f v ) ?
D] f—_————a0 - = 1 |
o7 5 £ ACCESSORIES
1 11 I
Tr 17 I B12 C12 D9 D15 RS10 ONC
N | | CONNECTORS FOR CABLE 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
- L — | connector connector connector connector connector connector
23 40+0.2
A
58+2 ML M5x50
DIGITAL READOUT DEVICES CS3000 CS5500
Start of measuring .
lenght ™ 3
o
5 40.04_| 40.08 ) ol& 2o
1 Distance coded reference [l © .é @
mark (option) § _ URDER FURM
0 8 160 L50 - X1 - X2 - X3 - X4/X5
F - Mashine guideway
ML - Measuring length N M6x40 X | =
10£0.3 35 gu;put 5|‘gna 3 X1): Measuring length (X2): Reference marks (X3): Cable length (X4): Connector type (X5): ]
. -: 01 nd resolution ( :
AV - Sinusoidal 3240 - 3240 mm - at coded distance (80mm) - without connector
F10-TTL 1ym 5240 - 5240 mm P at constant step (SOmm) 02 - Zm B12 round, 12 pins CE@
F20 - TTL 2um E - selectable through magnet 03-3m €12 - round, 12 pins (|
F50 - TTL 5um 30400 - 30400 mm D9 - flat, 9 pins %
MECHANIBAL DATA F100 -TTL 10pum D15 - flat, 15 pins (5]
RS10 - round, 10 pins E
ONC - round, 10 pins
Measuring lengths (ML), mm from 3240 up to 30040 (length of Protection (IEC 529): o
each module with steps 200 mm ) -without compressed air IP53 ORDER EXAMPLE: 1) L50-AV-30400-C-04/C12 L
-with compressed air P64 =
Accuracy grades to any metre within =~ 10 ym/m
the ML (at 20°C) Weight 1.8 kg + 3.3kg/m
Grating period 40 um Operating temperature 0...+50°C
Reference marks (RI): Storage temperature -20...470°C
-C at coded distance 80 mm
- P at constant step 50 mm Permissible vibration (10...2000 Hz) <100 m/s?
-E selectable through magnet
Permissible shock (11 ms) <300 m/s?
Max. traversing speed 60 m/s
Coefficient of thermal expansion 10.6 x 10 °C
Required moving force <6N
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MAGNETIC LINEAR ENCODER
MODIFICATION CMT

Analog output =
signals p ‘ ! 13.5 D 2

- - 6
18 M5-6H(2x)/28
i — Example of actuator 4 MS BH(@)8 30 38+0.1
| bracket (not included =
§ into delivery) © @2] [@2
Long measuring | Zero signal B NE
distance iy Tactuator N t
v o 3 v
L Q 7s =
. - S
« |
o
o ) :
o
Magnetic N 0 \ J: 3 } \
Technology 14
M4(2x) A I.J/ /I
T . . . . e DIN912
Magpnetic linear encoder MT has measuring length of up to 50.000 Other parameters differ depending on required modifications. [ s | 25 T o1 38+0.1 f 22
mm and accuracy up to #25 pm. 48 ——t——

MUDIFICATIDN MT “ Gap “d"” between protective cover and reading head:

- for CMTM -d = 0.3...0.7 ;
VERSION 1 (POWER SUPPLY +5V) VERSION 2 (POWER SUPPLY +(5..28)V) CMTP(MPI0O) - : ) for CMTH - d = 0.3..2.2 rom:

- for CMTP- d =0.1...0.3 mm

43 42 CMTM (MP200) 1.5 nom 2.5 max
38 ] 12.5 38
4 17 4 17 CMTH (MP500) 1 nom 2 nx Warning: To get the best accuracy distance d must be
_ ) ) the lowest possible (in the indicated range).
N D - distance between external zero signal actuator and reading head
© © D T o © b
— V)
[Te) Yo} —|
AN| © b N &
N - o] = [
55 g o 145 MODIFICATION PCMT
0. Gap between reading 2]
head and top side of S M4-6H(2x), h=8
25 65 | |
d - distance between reading head and magnetic band 13 A 15 | 8 BUNGXT 25
S(mm) 13 16 21 13 16 21 MP or protective cover CV (protective support SP) 12 4 i - G .
To get the best accuracy distance d must be the lowest © | L] m
+ . ) S Example of actuator | 1 Pmax=600kP.
d(mm) MT P 0.1+04 possible (in the indicated range) bracket (not included 44 X Aﬁ‘qﬁw pv? —
dmmMTM  02+14 1.1 MAX 0.6 MAX 03+08 0.5 MAX Impossible into delivery) ' s %
m g e 9 M5-6H(2x)/28 Adapter Festo G1/8
dmm)MTH  03+40  37MAX 32MAX 03520 1.7 MAX 1,2 MAX actuator N gy # 3 @
i 70
L@y o P K
. . e ¥
Az A « g — I
: g E )
= o
‘ o L 5 M4(2x) 7/
“ = o DING12 e 5
) I B B— a (mm) 3MAX 1MAX | o 0.1 11
17 28 —
5 14 %
( w
D- “ Gap "d" between protective cover and reading head: oo
— T (=)
) I E - for CMTM - d = 0.3..0.7 mm; =
oy CMTP (MP100 B A or .3..0.7 mm; bt
2 ) { ) - for CMTH-d =0.3...2.2 mm; =
$ © | o “__ _J_j_:k CMTM (MP200) 1.5 rom 2.5 wax - for CMTP- d =0.1...0.3 mm =g
//‘ —— ! LI ] E
=
/ 4/ m CMTH (MP500) 1 nom 2 max Warning: To get the best accuracy distance d must be =

the lowest possible (in the indicated range).

MTP (MP100) -

D - distance between external zero signal actuator and reading head

MTM (MP200) 1.5 nom. 2 MAX

MTH (MP500) 1 nom. 2 MAX ACCESSURIES

Reference marks

D - distance between external zero signal el cle o D Bl QIE
[a) E actuator and reading head 9 CONNECTORS FOR CABLE 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector connector connector
IZNYIL F{ SHFZN
\NZAll [1ANZ|
22 DIGITAL READOUT DEVICES CS3000 CS5500
30
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SPECIFICATION

_ TTL output signals (F) Sine wave output signals (AV) - version 2 only

up to 50 m (20 m with MP 500)

READING HEAD VERSION M (MTM, CMTM, PCMTM)

_ TTL output signals (F) Sine wave output signals (AV) - version 2 only

Constant pitch every 2 mm (version C)

With external actuator (version E). Reference marks are made
with constant pitch 2 mm

Reference marks made on magnetic band according custom-

Measuring length (ML) up to 50 m (20 m with MP 500) Constant pitch every 2 mm (version C)

With external actuator (version E). Reference marks are made with

Reference (zero) signal constant pitch 2 mm.

Repeatability

+ 1 increment

+ 1 increment

er requirements (version Z)

Pole pitch 242 2+2
Max. measuring frequency 300kHz See tables below o€ Pt mm mm
Accuracy* up to £8 pm up to £8 pm
PS;? Osn“‘fp'y SV DC < 5% ~ Resolution (after x4 in CNC)  1;5;10;25;50;100,500 pm 1000 pm
- version 2 (5...28)VDC + 5% (5...28)VDC + 5% Max. traversing speed:
- MTM-F10 1.2m/s 1.2m/s
Current consumption without load 60 mA max 90 mA max - MTM-F100 12m/s 12m/s
Max. measuring frequency 300 kHz 6 kHz

Current consumption with load

Phase shift between signals GOP 4= 5P GoP 2= 5P
TTL output signals (F) Sine wave output signals (AV) - version 2 onl
Protection (IEC 529) P67 1% _ PH =S Y
Constant pitch every 5 mm (version C)
Operating temperature 0 With external actuator (version E). Reference marks are made ~ Constant pitch every 5 mm (version C)
: -20...+85°C - : ; ) ; ) .
- version 1 0...450 °C 0..450 °C Reference (zero) signal with constant pitch 5 mm With external actuator (version E). Reference marks are made with
- version 2 Reference marks made on magnetic band according custom-  constant pitch 5 mm.
er requirements (version Z)
_ o _ o
Storage temperature 20...+85 °C 20...+85 °C Pole pitch 545 mm 545 mm
Permissible humidity 100% non-condensing 100% non-condensing Accuracy* up to £30 pm up to 30 pm
Resolution (after x4 in CNC) 5;10; 25; 50 pm 2500 pm
Permissible vibration (55...2000 Hz) 300 m/s? 300 m/s?
Max. traversing speed: 12m/s
- MTH-F50 6m/
Permissible shock (11 ms) 1000 m/s? 1000 m/s? T D o
Output signal shape Square-wave TTL or HTL pulses Sine wave Max. measuring frequency 300 kHz 24kHz

Output signals

140 max (with 5V and R=120Q);
115 max (with 12V and R=1.2kQ)
90 max (with 28V and R=1.2Q)

two main + one zero and their complementary

10 max (with 5V and R=12Q)

two main sine wave + one zero squ

READING HEAD VERSION H (MTH, CMTH, PCMTH)

*The smaller is the gap between reading head and magnetic band the better is accuracy of encoder.

Version E - zero signal is generated when external zero actuator acts to reference mark, which is made on magnetic band.

It is possible to use several actuators.

Output scheme Line driver Line driver . ) ) . . ) )
Version Z - zero signal is generated when reference mark is acted by actuator incorporated into reading head.

Weight of reading head

“MT 40g 404

-CMT 100 g 100 g

-PeMT 100g 100g MAGNETIC BAND

Standard cable length 20m 20m Accuracy (at 20°C) +30 (standard); 15 (optional) um/m
Width 10

Max. cable length of head 10.0m 10.0m I mm
Thickness 1.3 mm

Max. cable length of encoder (2 m of head +

adapter) 100.0 m 100.0 m Length 50 m max. (20 m max.- for MP 500)

Electrical protections

Bend radius 130 mm min. E
Weight of magnetic band 65 g/m |
READING HEAD VERSION P (MTP, CMTP, PCMTP) e o -
! ! Operating temperature 0..+70°C =
=
_ TTL output signals (F) Sine wave output signals (AV) - version 2 only Storage temperature -20...+80 °C ;
=
Reference (zero) signal Without reference signal (version C) Without reference signal (version C) Note: In order to ensure the accuracy of encoder magnetic band must be longer than ML by 80 mm (40 mm from each side) %
Pole pitch 1+1 mm 1+1 mm
* e R T ST
Accuracy up to £6 um up to +6 um
Resolution (after x4 in CNC) 0.5;1;5; 10 um 500 pm Pole pitch 1=+ G 22 I, S Tl
Max. traversing speed: 12 m/s Reference mark position ) on request from left or right at pitches on request from left or right at pitches
_ MTP-FO5 0.6 m/s P of 4 mm or multiples of 10 mm or multiples
- MTP-F100 6m/s
Note: With MP100 magnetic band, itis  Note: Magnetic bang MP200Z is used Note: Ma ; ;
: . : : Magnetic bang MP500Z is_used
Max. measuring frequency 300 kHz 12 kHz ?é)\}gfss%?/e to use any protective cover only with reading head MTMxxxZ only with eading head MTXxooZ

90

from inversion of power supply polarity; from short circuit on output port

Thermal expansion coefficient 10,5 x 10¢°C" (at 20°C=+0,1°C)
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PROTECTIVE BAND CV OUTPUT SIGNALS

Stainless steel cover CV (width 10 mm, thickness 0,3 mm) for magnetic (AL e e R e e e e 2 Elly
band MP protection is glued on magnetic band (excluding MP100)
a=0,25T+0,125T 360°el. Aand B amplitude 0,6 V...1,2V (~ 1V)
T
alalaa e R amplitude 0,25..0,6V (useful part)
| B g R .
e Uo /_B Aand B phase shift 90° +10° el.
LT o g
__J[—_]L_J U2 Reference voltage U0 2,5V
T L] u2 Uo R
uo 5 Amplitudes of signals are referred to measurement made with 120 Q imped-
Uo 360 el ance and power supply voltage of reading head 5V£5%.
Aluminium protective support SP for magnetic band MP protection.
Fixed on machine surface and holds magnetic band. It is not possible
to use the support SP if the magnetic band is already covered by stain-
less steel band CV. URDER FDRM
18.5
XIMT - X2 - X3 - X4 - X5 - X6 - X7 - X8 - X9/X10
o~
—
' Modification | Reading | Reference Magnetic band | Protective Or External Connector
] | | o~ | (X1): head marks (X3): (mp) (X5): steel Aluminium Reference Type (X10):
i Version Cover cv protective \VETIS :
(X2): (X6): support sp Actuator
1 10.5 (X7): sme (X8):
T ‘ P-MTP  C-standard, 1-5VDC£5%  MP100/01-1m  W-withoutCV W-withoutSP  0-without ~ 01-Tm W -without connector
M -MTM  without reference  2-5..28V DC + 5% MP200/01 - 1m CV/01 - 1m SP/01-1m SME 02-2m €12 -round, 12 pins
PCMT H-MTH  mark; MP200Z/01 - 1m CV/02 - 2m SP/02 - 2m 1- with SME 03-3m D9 - flat, 9 pins
E - with external MP500/01 - 1m CV/03-3m SP/03 - 3m D15 - flat, 15 pins
reference mark MP100/02 - 2m PS/01-1m
actuator; MP100/03 - 3m
Z/L - made on
magnetic band by (20 m max for

order at any place. MP500)

L- distance’in mm

PROFILE RAIL PS o e ar b

OREERBUHELE. () M DA i i Uty
- . . . 2) PCMTH-MTH-E-2-MP500/05-CV/05-W-1-02/D9
Profile rail PS with protective band SB is used for support of mag- )

netic band with width 10 mm. Profile rail is easy mounted and has
not adhesive joints. The lengths of more than 1 m are obtained by
joining together several rail modules.

1000 1000 10
4x200 ...
.l__ Al el
77
e ‘ﬂ__.
3.2
200 _| 100 1.5 =
Length of one module Tm I
Length up to 50 m (pitch 1 m) %
=
Width and height 25x10 mm §
[}
Material aluminium ==
=
()
=
—

PROTECTIVE BAND SB

Protective band SB is used for
sliding into profile rail PS.

Length up to 50 m

Material aluminium
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MAGNETIC LINEAR ENCODER

Magnetic absolute linear encoder MK has measuring length of up
to 30.000 mm, accuracy can reach up to £35 um. The encoder has
two versions of serial interface - SSI or BiSS C, but optionally it can

MECHANICAL DATA

\
Absolute

Encoder Analgg output
signals
SSl protocol Magnetic

Technology

-

have 2 analog sinusoidal signals with phase shift 90°C and ampli-

tude approx. 1Vpp.

Radial cable output

13.5
Axial cable output

4 30 1) s 1.3 1.6 2.1

- <
%¥, ~ d 03+10  07MAX  02MAX
= == ®

dg J s - thickness
Y Y d - distance between reading head and mag-

" 7 T Y netic band MP or protective cover CV (protec-

" 62.8 » - 62.8 ° tive support SP)
72.8 64

Permissible tolerances for reading head mounting

il T

a - alignment tolerance = 0.5mm

Current consumption with load

- 1 i o T —T 1
: H== V [ ]
= I
36
MK PARAMETERS
Pole pitch 2+2 mm
Measuring length (ML) upto 30 m

Incremental signal since wave 1Vpp (optional)

up to Tum (depending on CNC division
factor)

Resolution 1Vpp

Repeatability + 1 increment

Signal period 2mm

Serial interface SSI or BiSS

Resolution absolute position 500, 100, 50, 10, 5, 1 ym
Accuracy +15pum

Max. traversing speed 300 m/min

Power supply (5...28V)DC + 5%
OUTPUT SIGNALS
Interface SSI Binary - Gray
Signals level EIARS 485
Clock frequency 0.1+ 1.2 MHz
n Position bit
Tc 12+ 65ps
il T T
SR
CLOCK

DATA |

T

9

Protection (EN 60529)

Operating temperature

Storage temperature

Permissible humidity

Permissible vibration (55...2000 Hz)
Permissible shock (11 ms)

Weight of reading head

Electrical protections

Standard cable length / max. cable
length

BiSS C unidirectional
EIA RS 485

0.1 +4 MHz

26 + 2 + bit
12+20ps

BiSS C-mode unidirectional

(I BI;

INTERFACE |

BiSS protocol

SS )

Long measuring
distance

150 mA max. (with R=120Q) 5Vdc
100 mA max. (with R=1200Q) 24Vdc
P67

0...+50 °C standard

-20...+80 °C on request

-30...+90 °C standard
-45...490 °C on request

100%

200 m/s?
1000 m/s?
80 g

from inversion of power supply polarity
and from short circuit on output port

2.0/20.0 m (50 m if power supply is 5V)

s M MA M LA A AL

5LO 1 aas

f ' || Y L1 I
j Eam ) =) Poakon i bit 1 Baror § Wam, | CRC b | Thicg |

i

CABLE

Cable for serial output:

- 6-wire shielded cable, @=7 mm, PVC external sheath, with low friction coef-
ficient, oil-resistant, suitable for continuous movements

- conductors section: supply 0.25 mm2, signals 0.25 mm2

- cable’s bending radius should not be lower than 35 mm.

0 {3 L 00000000000000C ;;f:-‘*'b o

?
2

p#
Wjs

NOTE: Encoder is supplied with flexible cable, that consists of twisted pair of
wires (for informational signals SSI-BiSS).

PROTECTIVE BAND CV

Stainless steel cover CV (width 10 mm,
thickness 0,3 mm) for magnetic band MP

protection is glued on magnetic band. \

PROTECTIVE SUPPORT SP

Aluminium protective support SP for
magnetic band MP protection. Fixed
on machine surface and holds magnetic
band. It is not possible to use the sup-
port SP if the magnetic band is already
covered by stainless steel band CV.

SIS
ACCESSORIES
B12 C12

CONNECTORS FOR CABLE 12-pin round 12-pin round

connector connector
DIGITAL READOUT DEVICES CS3000
ORDER FORM

MK - X1 - X2 - X3 - X4 - X5 - X6 - X7/X8

Incremental
signals (X3):

Absolute
resolution

Output signals (X2):

Magnetic
Band length
(X4):

F10 -1 pm S1 - SSl binary W - without MP200A/01 - Tm
F50-5pm S2 - SSl binary+even parity incremental MP200A/02 - 2m
F100 - 10 pm S3 - SSI binary+odd parity signals MP200A/03 - 3m
F500 - 50 pm S4 - SS| binary+error V- 1Vpp

F1000 - 100 pm S5 - SSI binary+even pari- MP200A/20 - 20m
F5000 - 500 pm  ty+error

S6 - SSI binary+odd pari-

ty+error

S7 - SSI Gray

B1 - BiSS binary

ORDER EXAMPLE: 1) MK-F10-52-V-MP200A/02- SP/02-A02/C12

Cable for analog output + serial output:

- 10-wire shielded cable, @ = 7.1 mm, PUR external sheath. Inside the cable,
a further shield for the twisted pair of the digital signals (SSI-BiSS) is presented.

-conductors section: supply 0.35 mmz2, signals 0.10 mm2

- cable’s bending radius should not be lower than 45 mm.

In case of cable extension, it is necessary to guarantee:

- electrical connection between the body of the connectors and the cables shield;

- minimum power supply voltage of 5V to the head.

L _—
5 b1 o
e e
e -w
Y | B
Pole pitch 2+2mm
Accuracy (at 20 °C) +20; £80 pm/m
Width 10 mm
Thickness 1,3mm
Length 30 m max.
Bend radius 80 mm min.
Weight of magnetic band 65 g/m
Weight of protective cover 25g/m
Operating temperature 0..+70°C
Storage temperature 20..+80°C
D9 D15 RS10 ONC
9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector
CS5500

Connector
Type (X8):

Protective steel | Or aluminium Cable length
cover length protective and output
(X5): support (X6): (X7):

CV/01-1m SP/01-1m A01 - 1m axial W - without connector
CV/02 - 2m SP/02 - 2m A02 -2m B12 - round, 12 pins
CV/03 - 3m SP/03 - 3m €12 - round, 12 pins
RO1 - 1m radial D9 - flat, 9 pins

RO2 - 2m D15 - flat, 15 pins
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ACCESSORIES

Precizika Metrology manufactured encoders are ac- ital readout devices and connectors. There are many
companied by a variety of different accessories. These  options of these accessories depending on customer
include encoder couplings, external interpolators, dig-  requirements and needs.

w
Ll
cc
o
[92]
96
i
S
(&)
T

96




ENCODER COUPLINGS

SC

MECHANICAL DATA

Coupling model SC30 SC70 SC98-1 SC98-2

Kinematic accuracy (with parallel offset < 0.05 mm and
angular misalignment < 0.09°)

Torsional rigidity

Permissible torque

Moment of inertia (approx.)
Permissible radial misalignment
Permissible angular error
Permissible axial misalignment
Permissible shaft speed
Weight

Encoder compatibility

SC30

L
—(:@ E
- < &
[m) A
S ,1, e
ORDER FORM
SC - X1 - X2/X3 - X4

Model (X1): Diametedr d1 (X2): Diameter, d2 (X3): *Length (X4)

04 - D4mm
05 - @5mm

SC30 04 - D4mm
SC70 05 - @5mm
SC98-1

SC98-2

ORDER EXAMPLES: 1) SC30-05/05-22
2) SC98-2
3) SC70-10/14

9

+10 arc sec

150 Nm/rad
0.1 Nm
3x10° kgm?
<0.2 mm
<1°

<0.2 mm
16000 rpm

0.027 kg

A28, A36, AK36, AM,

+2 arc sec +0.5 arc sec

4000 Nm/rad 6000 Nm/rad

0.5 Nm 1 Nm
2x10* kgm? 2x10“ kgm
<0.3mm <0.3mm
<0.5° <1°
<0.2mm <0.2mm
3000 rpom 1000 rpm
0.22 kg 0.25 kg
A110 A170

AK50, A58, AKE8, AP58

22

30

GAHT7, DOHT7, G6HT7, O7H7,
@8H7, G10H7, &1/4",

@5/16", &3/8"

22 - 22mm
30-30mm

*only for SC30

»
- "".3
[}
®

+1 arc sec

4000 Nm/rad
1Nm
1.7x10* kgm?
<0.3mm
<2°
<0.2mm
1000 rpm

0.21 kg

A170

|

I

I

I

I

I

I
70

@ D1
(@]
@ D2

SC98-1

5.5
4x90°+15'

SC98-2

12 5.5

4x90°+15'

D14F7

288+0.1

D10F7

DAFT

20
3
4
]
=
3| o
S | I
g &
Q
o=
3 5
Zs
7N
| &= ] N
&8 1FLr)e
Q |

(X
2]
|
w
=
[
o
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EXTERNAL INTERPOLATOR
MECHANICAL DATA

Input signals (A): The positions of switches depending on interpolation factor and linear/

-Incremental signals 7-16 mA rotary encoder reference mark width
-Reference signal 2-8 mA
Reference mark width T/4 Reference mark width T/2
Input signals (AV): Bwile i Swilches o
- Incremental signals 0.6-1.2V ENpaES Interpolaticn L Interpolation
- Reference signal 0.2-0.8V 1 2 3 458 factor 1 2 3 4 5 8 factor
Output signals TTL(RS422) compatible u u u u u ﬂ 1 n u u n u ﬂ P
Operating voltage 5V u UH ﬂ u H 2 n u u ﬂ " u 2
Max input frequency 50 kHz baodnd 3 H'ERREN 3
Possible input connector / cable C9, C12, D9, D15, ONC, 'R ER 4 H'EEER 4
RS10 / cable, armoured cable u nu u ﬂ u 5 P 0006 5
Output Possible output connector / cable C12, D9, D15, ONC, RS10/ u H u n u 8 n u u u n E &
cable, armoured cable
70 connector HIERE 10 foaans 1o
Signal interpolation™:
7 60 29 o35 - NK-1 1 - fold
Input - NK-2 2 - fold
connector @ - NK-3 3 - fold
H - NK-4 4 - fold
- NK-5 5 - fold
= - NK-8 8 - fold
= - NK-10 10 - fold
*interpolation factor up to x100 on
D9, D15 L request
$ C9, C12 Encoder compatibility A24HME1, A28, A36, A42M,

A75M, A58, ASBHE, A58HET,
A58HME, A102H, A90H,
A110, A110H, A170, A170H,
A200H, L18, L18B, L18T,
L35, L35T, L37, L50, MT.

16 14

Armoured cable

u2

9 !
- ¢ 90° el. N
Cable 9013: o 135°el, o 11 %
// ; 360° el. = _ Uo
@ owrh 8 ORDER FORM
RS10

NK - X1 - X2 - X3 - X4/X5 - X6 - X7/X8

o
Q2 Input signal (A) Input signal (AV). Complementary signals are not shown Output signal
Iy ! +A ! a=0.25T+0.125T
$ ONC $ LGF-2 B \I n \| T
L, A B AN Aaare
" LT vt
13 lo ! I LT T oT
[
LT

Output cable Connector on
length (if c or cp | output cable end
selected) (X7): (X8):

Output connector
(male) or cable
type (X6):

Input cable Connector on
length (if c or cp input cable end
selected) (X4): (X5):

Input connector
(female) or cable
type (X3):

Input signals

Interpolation
(X1): factor (X2):

ACCESSORIES

A-11pA 1 D9 - flat, 9 pins W - without cable W - without connector D9 - flat, 9 pins W - without cable W - without connector
AV - 1Vpp 2 D15 - flat, 15 pins, 01-1m D9 - flit, 9 pins D15 - flat, 15 pins, 01-1m B12 - rouc?d, 12 pins
3 3 rows 02-2m D15 - flat, 15 pins, 3 rows 02-2m C9 -round, 9 pins
B12 c9 C12 D9 D15 RS10 ONC 4 C9frounda9 pins 03-3m 3 rows C127rounda12 pins 03-3m C12}|round, 12 pins
NNECTORS FOR CABLE _Di _Di _Di _Di -Di -Di DI 5 €12 - round, 12 pins RS10 - round, 10 pins  RS10 - round, 10 pins ... D9 - flat, 9 pins
co CTORS FOR C. 12-pin round 9-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round s RS10 "ound. 10 mins ONC _roand’ 10 bine ONC - roumd 10 bine D15 fat. 15 pins
connector connector connector connector connector connector connector 10 ONC - round, 10 pins C - cable @6mm RS10 - round, 10 pins
C - cable @6mm CP - armored cable ONC - round, 10 pins
CP - armoured cable @10mm
@10mm
c9 C12 D9 D15 RS10 ONC ORDER EXAMPLES: 1) NK-A-5-C-01/D15-C-02-C12
CONNECTORS ON HOUSING 9-pin round connector 12-pin round 9-pin flat 15-pin flat 10-pin round  10-pin round 2) NK-AV-10-D9-W/W-D15-W/W
P connector connector connector connector connector

CABLE

DIGITAL READOUT DEVICES

100

Cable g6 mm

CS3000

Armoured cable @6 mm

CS5500

101
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TWO AND THREE AXIS
READOUT DEVICES

GS 3000

TECHNICAL DATA

Input standard

Power supply for encoders
Resolution of linear encoders

Resolution of rotary encoder
LED green display, 7 digit and sign

Maximum input signals frequency
Power supply

Power consumption
Overall dimensions
Weight

Operation temperature range

FEATURES

RS 422
+5VDC

0.5;1; 2; 5; 10; 20; 50 pm;
0.1;0.2;0.5;1;5; 10 mm

1°-0,0001°

14 mm height

100 kHz

DC 8-30 V/0.8A

Power supply adapter:

- input: AC 100V ~ 240V, 50Hz/60Hz
- output: DC 8~30V; 0,8A

5wW

214 x 139 x 29.5 mm

0.9 kg

0°C-+50°C

MECHNICAL DATA

TWO AND THREE AXIS
READOUT DEVICES

CS 85

TECHNICAL DATA

Input standard

Power supply for encoders
Resolution of linear encoders
Resolution of rotary encoder

LED green display, 7 digit and sign
Maximum input signals frequency
Power supply

Power consumption

Overall dimensions

Weight

Operation temperature range

FEATURES

Measuring in millimeters or inches (inch/mm)

Measuring system calibration in relation to reference point

(REF)
Radius calculation (1/2)

RS 422

+5VvDC

0.1, 0.2, 0.5; 1; 2; 5; 10; 20; 50 pm;
1°-0,0001°

14 mm height

500 kHz

AC 85V ~ 230V

5W

295 x 182 x 30.5 mm
2.6kg
0°C-+50°C

MECHNICAL DATA

293

~

Measuring in millimeters or inches (inch/mm)
Radius calculation (1/2)

Measuring in relative or absolute coordinate system
(INC/ABS)

Entering or setting zero values for the selected axis
Memory for last position after switch off

Linear movement measurement (by means of linear
encoders)

Rotary movement measurement (by means of rotary
encoders)

Movement direction indication
Error correction: linear compensation

Serial interface R$232

ORDER FORM

Cs - X1 - X2
Digital readout device (X1): Number of axis (X2):
3000 - two or three axis 2 - two axis

3 - three axis

ORDER EXAMPLE: 1) CS-3000-2

102

213
59mm . M4 (4x)
T
£
§
R8232 ZERO BZ L
@ o
DCB~24V

Connected only through 15-pins flat connector D15.

COMPATIBLE WITH:

A2HME1, A28, A36, A42M, A75M, A5S8M, A58B, A58C, A58C2,
A58C3, A58D, AP58, AS8HE, AS8HE1, AS8HME, A102H, A90H, A110,
AT10H, A170, A170H, A200H, L18, L18B, L18T, L23, L35, L35T, L37,
L50, MT.

Measuring in relative or absolute coordinate system (INC/
ABS)

Entering or setting zero values for the selected axis

Linear movement measurement (by means of linear
encoders)

180

Rotary movement measurement (by means of rotary
encoders)

Memory for last position after switch off
Entering shrinkage rate
Setting 999 datum systems in SMD mode

Movement direction indication

19mm_ 40mm J19mm_ M4 (4x)

—o

i N

INEENE

R8232 TEMP BZ

ot DDD ] [

\ AC100V~250V o J

Machining modes:

*  holes drilling along circle

*  holes drilling along oblique line
Error correction: linear compensation
Inside calculator

Serial interface RS$232

ORDER FORM

Ccs - X1 - X2

Digital readout device (X1): Number of axis (X2):

5500 - two or three axis 2 - two axis
3 - three axis

ORDER EXAMPLE: 1) CS-5500-2

Connected only through 15-pins flat connector D15.

COMPATIBLE WITH:

A24HME1, A28, A36, A42M, A75M, A58M, A58B, A58C, A58C2,
A58C3, A58D, AP58, AS8HE, AS8HE1, AS8HME, A102H, A90H, A110,
AT10H, A170, A170H, A200H, L18, L18B, L18T, L23, L35, L35T, L37,
L50, MT.
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@PRECIZIKA
METROLOGY

ENCODER
CONNECTORS

w
—
= ]
Pin number 8 4 7 3 6 2 5 9 1
Color Pink Grey White Brown Yellow Green Red Blue Shield
FUR ~ ] -l uA TTL,U = +5V U1 U1 U2 02 uo 0o +5V ov Shield
HTL, U = +(10...30\V U1 01 U2 02 uo 0o 700300 oy
*External shield is connected to connector housing.
. -
FOR } 12-PINS ROUND CONNECTOR G12, MALE
HOUSING
FOR CABLE FOR HOUSING
22
8 4 7 3 6 2 5 9 1
I+ I- I+ 1 I+ I- +5V ov Shield :
Green Yellow Blue Red Grey Pink Brown White Shield g
=
*External shield is connected to connector housing.
Pin number 5 6 8 1 3 4 12 10 2 11
g'PINs RUUND CUNNEBTUR cg, MALE Color Pink Grey White Brown Yellow Green Red Blue Black Violet
22
| AV (~ 1V) A+ A- B+ B- R+ R- +5V oV Sensor +5V Sensor OV
FOR FOR < 3 _ .
& TTL, U = +5V U1 U1 Uz Uz uo uo +5V oV Sensor +5V Sensor OV
CABLE HOUSING g
— HTL, U = +(10...30)V U1 U1 U2 02 uo o $(1O"'30) ov \S/e”sor #10..300 goncorov
1 2 5 6 7 8 3 4 9 *External shield is connected to connector housing.
I+ I- I+ 1 I+ I- +5V ov Shield
Green Yellow Blue Red Grey Pink Brown White Shield
*External shield is connected to connector housing. 1 2 PINS HUUND CUNNEBTUR c 1 2T! MAI'E
g
10-PINS ROUND CONNECTOR ONC, MALE -
68 20
FOR FOR g Pin number 5 ) 8 1 3 4 12 10 2 11 -
CABLE s HOUSING 8 = 3 Color Pink Grey White Brown Yellow Green Red Blue Black Violet E
= s
AV (~ 1V) A+ A- B+ B- R+ R- +5V ov Sensor +5V Sensor OV g
I+ Ie I+ Is I+ I +5V oV Shield =
2 5 8 7 6 10 4 9 1 TTLU = +5V Ui, U, Uy, U, Uo. Uo. +5v ov Sensor +5V Sensor OV "T"
Green Yellow Blue Red Grey Pink Brown White Shield SerEer s
HTL U = +(10...30)V U, U, Uy, U, Uy, Us. +10..30V OV Sensor OV i
o ) +(10...30)V o0
*External shield is connected to connector housing. S
*External shield is connected to connector housing. %
3
=

104

ENCODER ELECTRICAL CONNECTION

FOR ~ 1VPP; TTL; HTL

9-PINS FLAT CONNECTOR D9, MALE

FOR CABLE

[0

FOR HOUSING

| :

I
1....‘5 10....5
o lol%eesslo
c® & & 0 L )
J

il
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ENCODER ELECTRICAL CONNECTION 10-PINS ROUND CONNECTOR ONC, MALE

FOR CABLE FOR HOUSING
FOR ~ 1VPP; TTL; HTL

68 20

12-PINS ROUND CONNECTOR B12, MALE 8 g o
Q @
i ~62 Q
Ol ©
0| —
sl = *External shield is connected to connector housing.
- U= +5V+5%
Pin number 1 2 3 4 10 9 5 6 7
Ehn AumisEr @ D E L @ H K B A Color Pink Grey White Brown Yellow Green Red Blue Shield
Color Pink Grey White Brown Yellow Green Red Blue shield TTL, U =+5V U1 U1 u2 U2 uo uo +5V ov Shield
AV (~ 1V) A+ A- B+ B- R+ R- +5V ov shield S .
_ _ _ *External shield is connected to connector housing.
TTL, U= +5V U1 U1 U2 u2 uo uo +5V ov shield . .
- N N **For encoder A58B voltage supply +5V is on pin 8.
HTL, U = +(10...30)V U1 U1 u2 u2 uo uo +(10...30)V oV shield
“External shield is connected to connector housing. U=+5and +15V
Pin number 1 2 3 4 10 9 8 5 6 7
TTL, U= 5/15V U1 01 U2 02 uo uo +5V +15V ov Shield
15-PINS FLAT CONNECTOR D15, MALE
. . CABLE LENGTHS
=
= 12 30
[ D o O w Maximal encoder (linear of rotary) cable length depending on out- The encoders can be equipped with additional prolonging cable (di-
0 put signal type is: ameter 7 mm) with different cable connectors ONC, RS10, D9, C9,
— - sine-wave current signal A (~ 11 pA) -5 m; C12, B12 depending on customer requirements. This cable has an
=L - sine-wave voltage signal AV (~ 1V) - 25 m; additional sensor circuits U and OV.
ey —— 3 13 4 14 5 15 1 2 6 - square-wave signal F (TTL) - 25 m; Linear encoder cable can be protected by metal hose with additional
Color Pink Grey White Brown Yellow Green Red Blue Shield - square-wave signal F (HTL) — 25 m. plastic cover (IP44) type SYLVIN. Metal hose has diameter of 10 mm.
TTL, U= +5V U1 01 uz2 U2 uo Uo +5V ov Shield

*External shield is connected to connector housing.

15-PINS FLAT CONNECTOR D 15T, FEMALE

Pin number 3 4 ) 7 10 12 1 2 9 " 5/8/13/14/15 *

Color Pink Grey White  Brown  Yellow Green Red Blue Black Violet - Shield
Wpp, U=+5V A+ A- B+ B- R+ R- +5V ov Sensor +5V  Sensor OV No connected ~ Shield
TTL, U =+5V U,. U,. U,. U, Uo. Uo. +5V ov Sensor +5V  Sensor OV No connected  Shield

* External shield is connected to connector housing.

10-PINS ROUND CONNECTOR RS 10, MALE

FOR CABLE FOR HOUSING
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Pin number 5 8 3 6 10 1 2 9 4 o

Color Pink Grey White Brown Yellow Green Red Blue Shield* !

_ _ _ [9%2)
TTL,U=+5v U1 U1 u2 U2 uo uo +5V ov Shield %
(=)
*External shield is connected to connector housing. &
**For voltage supply +(10...30)V pin 7 is used. &
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QUALITY CONTIML

Product specifications are subject to change without prior notice.
The product images shown are for illustration purposes only and may
not be an exact representation of the product.
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