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ABOUT COMPANY

“Precizika Metrology” is the new name of former Lithuanian-American Joint Venture “Brown &
Sharpe - Precizika”. The company has proud history of old traditions in the leadership of design
and production of metrological equipment. Its workforce has been involved for over fifty years in
the supply of measuring technology and systems to automate factories as well as in the develop-
ment of optical scale manufacturing technology.

In 2000 the production process was certified to fully meet the requirements of ISO 9002, in 2003
- 1ISO 9001.

The company’s goal is to consistently supply high quality products and services to meet customer
demands on a timely basis. The main company’s products are the linear and angular glass scale
gratings, the linear and rotary displacement measuring systems, the mechanical parts and com-
ponents.

We are attentive to every Your inquiry and we are sure of that timely and right attitude along with
sincere human attention leads us to long-lasting cooperation.
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2015 GENERAL PRODUCT CATALOG

PRECIZIKA METROLOGY

Closed Joint-stock company “Precizika Metrology” (for-
mer JV “Brown & Sharpe - Precizika”) was founded in
1991 on the basis of Vilnius branch of Experimental
Scientific Research Institute of Machine Tools, that was
founded in 1961. Over the period of 50 years our team
was engaged in the creation, production and implemen-
tation of precision machine tools, optoelectronic mea-
suring systems and components, dividing machines,
CMMs. In 1970-1990 our company produced more than
half encoders and CMMs in all former USSR. Photoelec-
tric linear and rotary position encoders produced by our
company were widely used in the former USSR, some
of them are operating until now in the machine tool and
metalworking industries.

Since formation of Joint Venture “Brown & Sharpe -
Precizika” in 1991 its major co-owner was one of the
world’s largest manufacturers of coordinate measuring
machines (CMM) the US company “Brown & Sharpe”,
which in May 2001 became a part of a global engineer-
ing and technology group Hexagon (Sweden). In 2007
JV “Brown & Sharpe - Precizika” became an indepen-
dent enterprise CJSC “Precizika Metrology” after internal
reorganization of Hexagon group.

The company currently manufactures:

* photoelectric and magnetic linear position encoders;

Photoelectric encoders are used to convert working
parts (machine tools, robots, etc.) angular or linear dis-
placements into electrical signals containing informa-
tion about the magnitude and direction of the displace-
ment. After further signal processing by the numeric
control devices (processor complexes, digital read out
devices), this information is used to control moving

e photoelectric rotary and angle encoders;

e glass scale gratings (linear and angular);

All new designs of linear and rotary encoders are based
on flexible combination of classic and original principles
of optical-mechanical design, using modern opto-elec-
tronic components and processor technology.

Precizika Metrology worldwide sales takes more than
98% of total revenue.

Quiality and reliability is essential for all our products be-
cause they become integral part of sophisticated and
valuable equipment. Our achievements are acknowl-
edged by our world-known customers. Along with big
companies we also satisfy needs of our smaller custom-
ers. They can get large number of customized solutions
as the result of our cumulative competence and experi-
ence.

Precizika Metrology’s constant research and develop-
ment activities together with implementation of new
technologies give more opportunities to us and our
customers. These activities were many times awarded
by scientific society and government of the Republic of
Lithuania.

OPERATING PRINCIPLE OF ENCODERS

parts of the equipment.

Photoelectric encoders operate on the principle of
light modulation by passing it through a pair of scales.
Then it hits light-sensitive detectors and is converted
into sinusoidal signals, which are further processed by
electronic circuits.



ROTARY ENCODERS

The encoder can be divided into three main assemblies:
mechanical, optical and electronic.

Mechanical assembly provides rotation of encoder shaft
relative to housing, protects optical and electronic as-
semblies from moisture, dust and vibration. Optical as-
sembly consists of a light source — infrared light emitted
diode (LED) (or LED and condensing lens for precision
encoders) , reticle and disc scale . Disc scale and reticle
pair modulates the light passing through them. On the
reticle lines are located in four sectors: the sectors in the
pairs are shifted by half step of lines and between pairs
shiftis ¥4 step of lines. Additional code sector is located
on the reticle for reference signal generation. Each out-
put signal of the encoder is formed by a pair of photo-
diodes and due to antiphase photodiodes connection
the DC signal offset is compensated. Additional pair of
photodiodes generates the reference position signal.

Four photodiodes arranged behind the disc and reticle
generate two orthogonal current signals 11 and 12. Two
photodiodes arranged behind the code sectors gener-
ate reference signal 10. Depending on the output signals
required by the application the appropriate electronic
block is built into the encoder, it translates photodiode
current to four output signal types: 11 pA sine-wave cur-
rent (version A,)1Vpp sine-wave voltage (version AV), TTL
square-wave (version F) or HTL square-wave (version F).

LINEAR ENCODERS

The encoder consists of optical-mechanical and elec-
tronic assemblies. Sealed linear encoder consists of
scale fixed in the special aluminium housing, reticle with
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light source (LED) and PCB. In the open type linear en-
coder (without protective housing) the scale is mount-
ed on the object and fixed by special clamps or simply
glued to the surface. The reticle assembly moves along
the scale supported by ball bearings and is connected
to measuring head housing via independent spring sus-
pension. Sealing lips are mounted in the housing with
scale for the protection of inner space of encoder from
dust and moisture ingress (IP53). Measuring head is
connected via cable to the CNC, DRO or other process-
ing equipment. In some applications special protection
is not necessary and then open versions of encoders
can be used.

Optical assembly consists of light source — infrared light
emitted diode (LED) , reticle and scale. Scale and reticle
pair modulates the light passing through them. On the
reticle lines are located in four sectors: the sectors in the
pairs are shifted by half step of lines and between pairs
shift is ¥4 step of lines. Additional code sector is located
on the reticle for reference signal generation. Each out-
put signal of the encoder is formed by a pair of photodi-
odes and due to antiphase photodiodes connection the
DC signal offset is compensated. Additional pair of pho-
todiodes generates the reference position signal. Four
photodiodes arranged behind the reticle generate two
orthogonal current signals 11 and 12. Two photodiodes
arranged behind the code sectors generate reference
signal 10. Depending on the output signals required by
the application the appropriate electronic block is built
into the encoder, it translates photodiode current to four
types output signals: 11 pA sine-wave current (version
A), 1Vpp sine-wave voltage (version AV), TTL square-
wave (version F) or HTL square-wave (version F).

ABSOLUTE ENCODERS

Absolute encoder is a device that provides absolute
positional information. Absolute encoder generates a
unique code for each position. The resolution is equal
to 2" (n= number of bit), encoder uses gray (a) or binary
(b) coding, which is translatable into many different pro-
tocols.

This encoder type is normally used to monitor shaft posi-
tion during power up and power down. Unlike incremen-
tal encoders, the encoded output lets you read the shaft
position without moving the encoder.

Absolute optical encoders use optical-mechanical com-
ponents similar to those of the incremental optical en-
coder but code disc, reticle and electronic processor
are different. Code disc has many tracks depending on
resolution and code.
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Sine-wave current signal, version A (~ 11 pA); U = +5V+5%

I Output signals |, I, amplitude at load 1kQ:
L | A 7..16 pA
I, / \ Value of reference signal |, at load 1kQ:
2...8 A (useful part)
90° el.
1350 ol Phase difference between signals I, and I,: 90°+10°

360° el.

Phase difference between signals I, and |:135 °+60°

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

Recommended connection diagram

Sine-wave voltage signal, version AV (~ 1Vpp); U = +5V=5%

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

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

+B] AN

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

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

135° 6.
360° el. Phase difference between signals A and R: 135°+60°

TTL (MU ) square-wave signal, version F; U = +5V+5%

= +
a=0.25T+0.125T Output signals level at current load 20mA:

T
ajlajaa log “1” = 2.4V, log “0” < 0.5V

J|_—||_J|_ u1 Maximum rise and fall time: 0.1...0.2 ms
LT T o
LT u2 Reference signal delay is no bigger than 0.1 ps
LT o2

uo

uo

a

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

i Pty Codtar
Ercenter " c [P D) i, 25
— LF gt
1+ ) T
131?-‘ } -
I ...R o
C
1
Chanats |3 and i e sevsis i Ol |
Recommended connection diagram
Ercodes Rpliraw
. T il
" A b -
. ity - R s o)
i {:{:}} ST - LA
_ ol LA =
CIL ML‘!-I- 'TL-:""
~={}— Upa
Ri<5lomm  Clcdl w CI= 10008
R2=10 woeen  CI=2T o
I - Cabls wrpedancs = 120 Ol
Ermargin B and B e smilar & chanvel A
Recommended connection diagram
Enecyhisr Racaiver
m
e \ L ., ut
o1 Z(]
RELx: | . Type AM26LE32

U2 lags U1 with clockwise rotation

T
alalala (viewed from shaft side)
J|——||_J|— u1 Output signals level at current load 20 mA:
HQEEE U1 log “1” = (U -2.0)V; log “0” < 0.5V
u2
E: — Maximum rise and fall time: 0.3 ms
L T L[ u2
uo Reference signal delay is no bigger than 0.1 ps
uo
a
Interface SSI| Binary - Gray
Ciock iwlgni\s level EIA RS 485
loc X
Data frequency 80z & 4 Mz
M5B n Position bit
Clock < 4 Mhz 15ps =t < 25ps TTD 3,28ms +1,2ns

Recommended connection scheme

Encoder

T

o

2= Ciabli impisdancs = 120 Ofvm
Channeis U2 and U0 are similar io channe U1

f'l»«k—\_a‘_\_f_lk_/_\_/_\_f"\__./_\_f O
W

|
balel A

\ pata )

o | oam X

Min Max
tCP 100ns 2 x timeout, ns
tSH 50ns timeout, ns
tSL 50ns
tSD 10ns 50ns
ttimeout 3,28 ms + 100 ns




ICONS EXPLAINED

®

QOGO

Small sizes

Long distances
(only for linear encoders)

Digital output signals

Analog output signals

SSI output signal protocol

BISS output signal protocol

Magnetic sensing head

Photoelectrical sender-receiver
type sensing head

Photoelectrical reflective type
sensing head

Magnetic field resistant

Absolute type

Incremental type

Vibration resistant

High resolutions

High precision

Easy to install

High IP Class

Mechanically and electronically
adjustable (on request)

High temperature resistance

S002®006@©
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High rotation speed
Large number of lines on disc

Stainless steel housing
(optionally for all rotary encoders with housing)

Single turn absolute encoder
Multi-turn absolute encoder
Distance coded reference mark
External air supply

Flexible “0” position selection

Integrated coupling
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PHOTOELECTRIC ROTARY ENCODER

Photoelectric rotary encoder A28 is used to establish m
an informational link between the key machine compo- I I
nents, industrial robots, comparators and DCC, NC or
Digital Readout Units. It provides information about the
value and direction of motion. The encoder is used in
automatic control, on-line gauging, process monitoring

systems, etc.

MECHANICAL DATA

60; 100; 200; 250; Protection (IEC 529)
. . 360; 500; 1000; - for axial cable outlet P54
L LT €T Sl 2] 1024; 1500; 2000; - for axial cable outlet through gland and IP64
2500 for radial cable outlet
. Z x k, where . ' .
Number of output pulses per revolution k=1.2.3.45810 Maximum weight without cable 0.045 kg
Maximum shaft speed 6000 rpm Operating temperature -10...470°C
Maximum shaft load:
- axial 5N Storage temperature -30...+80 °C
- radial (at shaft end) 10N
Accuracy Maximum humidity (non-condensing) 98 %

. . L +0.1T, arc. sec
(T,~period of lines on disc in arc. sec) i

iaqj i i 2
Starting torque at 20°C <0.015Nm Permissible vibration (55 to 2000 Hz) < 100 m/s
Rotor moment of inertia <2 gom? Permissible shock (11 ms) < 300 m/s?
4 [go.2]8]
10 36
8 34
% 1]
™~ 0
QS 0 _ Il _ | o
Q= N
Q Q
1 7 N
0
S~ |
54 2
357[0-1

75
_ o=
38
36

E'___i%m

@5
|
2

10
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ELECTRICAL DATA

VERSION A28-FILITTL Direction of signals U2 lags U1 for clockwise rotation
(viewed from shaft side)

Supply voltage +5V £ 5%
Maximum rise and fall time <05 us
Max. supply current (without load) 120 mA
Standard cable length 0.5 m; without connector
Light source LED
o Maximum cable length 25m
Incremental signals Differential square - wave U1/U1 o
and U2/U2. Output signals g
Signal levels at 20 mA load current: a=E).25T10.125T o
- low (logic "0") < 0.5 V/ r S
- high (logic "1") > 2.4 V ajajala >
[l
Reference signal One differential square-wavelU0/U0 Jlrjlf%[ % §
per revolution. T o
Signal levels at 20 mA load current : :J|_—||_J u2 ..E
- low (logic "0") < 0.5V T 02 o
- high (logic "1") = 2.4V uo ]
uo °
Maximum operating frequency (160 x K) kHz , k-interpolation factor a f
B12 C12 D9 D15 RS10 ONC
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
DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC30

Notes:

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 mm2.

ORDER FORM

A28 -F - 00X - XXX /X - X

PULSE NUMBER (OPTIONAL) LINE NUMBER CABLE LENGTH AND

PER REVOLUTION: ON DISC (2): OUTLET: CONNECTOR TYPE: COUPLING:
60 60 RO1 - 1m (R-radial outlet) W - without connector 0 - without coupling
R02 - 2m B12 - round, 12 pins 1 - with coulping
25000 2500 C12 - round, 12 pins

AO01 - 1m (A-axial outlet) D9 - flat, 9 pins

AO02 - 2m D15 - flat, 15 pins

RS10 - round, 10 pins

ONC - round, 10 pins

ORDER EXAMPLES: 1) A28-F-2500-R0O1/W-0

2) A28-F-2500/250-R01/W-0

1
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PHOTOELECTRIC ROTARY ENCODER

Photoelectric rotary encoder A36 is used to establish
an informational link between the key machine compo-
nents, industrial robots, comparators and DCC, NC or

Digital Readout Units. It provides information about the
value and direction of motion. The encoder is used in
automatic control, on-line gauging, process monitoring

systems, etc.

Three versions of output signals are available: e AB6-AV - sinusoidal signals, with amplitude approx.
e A36-A - sinusoidal signals, with amplitude approx. 1 Vpp;
11 pApp; e A36-F - square-wave signals TTL or HTL.

MECHANICAL DATA

100; 200; 250; 360; Rotor moment of inertia <2gom?
Li b d 500; 1000; 1024;
ine number on disc (2) 1500; 2000; 2500; Protection (IEC 529)
3600 - for axial cable outlet IP54
7wk wh - for axial cable outlet through gland and P64
i X K, where for radial cable outlet
Number of output pulses per revolution ke1,2.3,4,58.10
T 10000 rpm Maximum weight without cable 0.07 kg
Maximum shaft load: Operating temperature -10...470°C
- axial 0
- radial (at shaft end) ?IC\)IN Storage temperature -30...480 °C
Maximum humidity (non-condensing) 98 %
PRy +0.1T, arc. sec issi ibrati 7
(T,-period of lines on disc in arc. sec) +0.11, arc. Permissible vibration (55 to 2000 Hz) < 100 m/s
Starting torque at 20°C < 0.002 Nm Permissible shock (11 ms) < 300 m/s?
12.5+1 35+1
33.5+1
Ol¢o.2 24 2
] N N\
8] [7
= 7 C
[a2)
Q N N =)
2
Q » \
I J
3.3
a5
X
C C
For IP54 (standard) For IP64 (on option)
15°

12
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- high (logic “1”) > 2.4 V at U,=+5 V
- high (logic “1") > (U,-2) Vat U_=101t0 30 V

Maximum operating

VERSION A36-A "\~ 11 pApp A36-AV N\U 1 pApp A36-F MU TTL; T HTL
Supply voltage +6V £ 5% +5V = 5% +5V +5%; +(10 to 30) V
Maxistoplyiclrent 80 mA 120 mA 120 mA
(without load)
Light source LED LED LED
Incremental signals Two sinusoidal |, and |, Differential sine +A/-A and +B/-B Differential square-wave U1/U1 and U2/U2. »
Amplitude at 1 kQ load: Amplitude at 120 Q load: Signal levels at 20 mA load current: o
- =716 pA -A=06-1.2V - low (logic "0") < 0.5V at U,=+5V '8
-2=7-16 pA -B=06-12V - low (logic "0") < 1.6V at U.=10to 30 V g
- high (logic "1”) > 2.4 V at U,=+56 V o
- high (logic "1") > (U,-2) Vat U,=101t0 30 V >
]
Reference signal One quasi-triangular |, peak per revolution. One quasi-triangular +R and its com-  One differential square-wave UO/UO per revolu- °
Signal magnitude at 1 kW load: plementary -R per revolution. Signals  tion. Signal levels at 20 mA load current: :3
- | = 2-8 pA (usable component) magnitude at 120W load - low (logic "0") < 0.5V at U,=+56V =
-R=0.2-0.8V (usable component) - low (logic “0") < 1.6V at U,=10t0 30 V 8
)
[}
=
]
=
o

i (-3 dB) > 160 kHz (-3 dB) > 160 kHz (160 x k) kHz, k-interpolation factor
requency
Direction of signals I, lags |, for clockwise rotation (viewed from +B lags +A for clockwise rotation U2 lags U1 with clockwise rotation (viewed from
shaft side) (viewed from shaft side) shaft side)
?AaX|mum rise and fall . . <055
ime
Standard cable length 1 m, without connector 1 m, without connector 1 m, without connector
Maximum cable length 5m 25m 25m
Output signals
L +A a=E)r.25T10. 125T
|2 /\ T aljalala,
e B T v
S nNaiilh LT LT ot
— LT
1< = 90%el. [Tl U2
135° el. - uo
135° el.
360° el. R uo
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 mm2

B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 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

ORDER FORM

A36 - X - 0K - XXX - XXX /X - X

CABLE
OUTPUT SIGNAL PULSE NUMBER (OPTIONAL) LINE SUPPLY b .
VERSION: PER REVOLUTION: NUMBER ON DISC (Z): VOLTAGE: ;E’Nrf-é#AND eblHeL el = SelHE L
A 100 100 05V - +6V AO1T - 1m (A- axial) W - without connector 0 - without coupling
AV 30V - 10 to 30v* AO2 - 2m B12 - round, 12 pins 1 - with coupling
F 36000 3600 C9 -round, 9 pins
*only for A36-F with RO1 - 1m (R- radial) ~ C12 - round, 12 pins
*only for A36-F HTL output signals RO2 - 2m D9 - flat, 9 pins
D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLES: 1) A36-F-2500-05V-A01/W-0

2) A36-F-36000/3600-05V-A02/C12-1

13
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PHOTOELECTRIC MODULAR ROTARY ENCODER

Photoelectric rotary encoder A42M is used to establish
an informational link between the key machine compo-
nents, industrial robots, comparators and DCC, NC or
Digital Readout Units. It provides information about the
value and direction of the motion.

The encoder is used in automatic control, on-line gaug-
ing, process monitoring systems, etc.

The absence of bearings and lubricants makes the en-
coder suitable for use in vacuum environment or when
zero starting torque is required.

The encoder consists of two assemblies: rotor/hub and
scanning unit.

The hub unit includes the grating disc fixed to bushing
made from stainless steel.

The scanning unit includes the base made of hard anod-
ized aluminium.

MECHANICAL DATA

14

Line number on disc (2) 1000, 2500 (others

on request)
Number of output pulses per revolution for Z x k, where
A42M-F k=1,2,5,10
Max. permissible mechanical rotation speed 20000 rpm

Accuracy (T, period of lines on disc in arc. sec.)  +0.1T, arc. sec.

Permissible axial shaft run out 0.05 mm
Hub inside diameter 10, 8, 6 mm
Rotor moment of inertia <22 gcm?

3.994 .

The base supports light source, reticle, photodiodes and
other electronic components.

The stator of the encoder is fixed to an object by means
of screws. The hub is mounted directly on the shaft.

Three versions of output signals are available:

e A42M-A - sinusoidal signals, with amplitude approx.
11 pAPP;

e A42M-AV - sinusoidal signals, with amplitude ap-
prox. 1Vpp;

e A42M-F - square-wave signals TTL.

Protection (IEC 529) IPOO
Max. weight:
- rotor assembly 0.022 kg
- scanning unit 0.04 kg
Operating temperature -10...470°C
Storage temperature -30...+85 °C
Maximum humidity (non-condensing) 98 %
Permissible vibration (55 to 2000 Hz) <100 m/s?
Permissible shock (6 ms) < 1000 m/s?
A
|7 A-A
30 MAX
N 303 3.82
—— g

21.666
36402

(R22)

@52

T
N |

_‘\ Connector

[21.666
<
w

X

]

(10°)

e



VERSION

Power supply
Light source
Incremental signals

Reference signal

Maximum operating frequency
Direction of signals

Maximum rise and fall time

Recommended max. cable length
to subsequent electronics

Output signals

Note:

ELECTRICAL DATA

A42M-A NN\ 11 pApp
+5V £ 5%/ < 80 mA
LED

Two sinusoidal |, and |
Amplitude at 1 kQ Ioaé
-l =7-16 A
- \2 =7-16 YA

One quasi-triangular |,
tion. Signal magnitude 1 kQ load:
-1, =2-8 pA (usable)

(-3dB) > 160 kHz

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

5m
I
IL L
Iy /
90° el.
135° el.
360° el.

peak per revolu-

@PRECIZIKA
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A42M-FIMLI TTL
+5V £ 6%/ < 120 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") > 2.4V

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

- low (logic "0") < 0.5 V

- high (logic "1") > 2.4V

(160 x k) kHz, k-interpolation factor

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

A42M-AV NN\ 1V Ap
+5V + 5%/ < 120 mA
LED

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

(-3dB) > 180 kHz

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

<0.5pus
25m 25m
+A 2=0.25T+0.125T
Y T
B AN alaala
ML v
Nl LT o
= LT
- LT 02
135°% el. uo
360° el. uo
a

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?.

PCB CONNECTOR

MOUNTING DIMENSIONS

Mounting surface area

2) A42M-F-5000-06/-W/W
3) A42M-F-5000/1000-06-W/W

AC

3.82 Centering coll ;
eniering cotar Adapter Cable dia.
/ [ low 7 mm with PCB connector
: - O|0.02
M ks
@ 2 [ p o= >|:|é
\\ % N
, 1988
/ Q|
/ 2
/ < - L
/ x| ]
S = ~J0.05[A]
— I
2
M3x8 16" D, mm
$[70.3][A @6h6
=ball bearing 286
210h6
B12 C9 C12 9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con-  15-pin flat 10-pin round 10-pin round
connector connector connector nector connector connector connector
CONNECTOR FOR PCB Adapter Cable dia. 7 mm with PCB connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
Ad2M - X - XXX - XX - XXX /X
OUTPUT SIGNAL PULSE NUMBER (OPTIONAL) LINE HUB INSIDE ADAPTER CABLE: CONNECTOR TYPE
VERSION: PER REVOLUTION: NUMBER ON DISC (2): DIAMETER: . FOR ADAPTER CABLE:
A 1000 1000 06 - @ 6mm W - without cable W - without connector
AV 2500 08 - @ 8mm ACO1 - 1m B12 - round, 12 pins
F 25000 *only for A42M-F 10 - @ 10mm Aggg - gm g?z—round,dg ﬁ)gs
Al -3m - round, pins
D9 - flat, 9 pins
D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLES: 1) A42M-AV-2500-10-ACO1/W.
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PHOTOELECTRIC MODULAR ROTARY ENCODER

Photoelectric rotary encoder A75M is used to establish
an informational link between the key machine compo-
nents, industrial robots, comparators and DCC, NC or
Digital Readout Units. It provides information about the
value and direction of the motion. The encoder is used in
automatic control, on-line gauging, process monitoring
systems, etc.

The absence of bearings and lubricants makes the en-
coder suitable for use in vacuum environment or when
zero starting torque is required.

The encoder consists of two assemblies: rotor/hub and
scanning unit.

The hub unit includes the grating disc fixed to bushing
made from stainless steel.

The scanning unit includes the base made of hard anod-
ized aluminium.

MECHANICAL DATA

16

Line number on disc (2) 512; 2048 (others

on request)

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

Number of output pulses per revolution
for A7T5M-F

Max. permissible mechanical rotation speed 16000 rpm

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

+0.1T, arc. sec.

Permissible axial shaft run out +0.05 mm

Rotor moment of inertia:
- with shaft @ 20 mm
- with shaft @ 30 mm

26x10° kgm?
35x10¢ kgm?

Incremental

. mm
signals a

1Vpp 01+02

TTL 0.05+0.15 A

Connector for TTL*
AMP

@75

DrVVOHS

The base supports light source, reticle, photodiodes and
other electronic components.

The stator of the encoder is mounted to an object by
means of screws. The hub is mounted directly on the
shaft.

Two versions of output signals are available:

e A75M-AV - sinusoidal signals, with amplitude ap-
prox. 1Vpp;

e  A75M-F - square-wave signals TTL.

Protection (IEC 529) IPOO

Max. weight 0.2 kg
Operating temperature 0...+85°C
Storage temperature -30...+85 °C
Maximum humidity (non-condensing) 98 %
Permissible vibration (55 to 2000 Hz) <100 m/s?
Permissible shock (6 ms) < 1000 m/s?

(@)
(@)
—fm

[}
©
<
%

D

CA 4.6

33.5]

DF11-12DP2DS HIROSE C

* only one mounted connector depending on signal version



ELECTRICAL DATA

VERSION
Power supply
Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

A75M-AV NN\U 1V App
+5V + 5%/ < 120 mA
LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q load:
-1,=06..1.2V
-1,=06..1.2V

One quasi-triangular +R and its complimentary
-R per revolution. Signal magnitude at 120 Q
load:

-1,=0.2..0.8V (usable)

(-3 dB) > 180 kHz

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

@PRECIZIKA
METROLOGY

A75M-F LI TTL
+5V + 5%/ < 120 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") > 2.4V

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

- low (logic "0") < 0.5V

- high (logic "1") > 2.4V

(160 x k) kHz, k - interpolation factor

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

&
[}
y-
<3
o
=
)
o
T
)
o
1
)
S
=
©
o
©
o
i)
o
<
o

Maximum rise and fall time <0.5us
Recommended max. cable length to subsequent electronics 25m 25m
Cliiauitsig el +A 2=0.25T0.125T
A =
.5 plafle)
B //\ T v
+R LT LT ot
. LT
0 LT L 02
135 el W
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

M4(3x)

PCB CONNECTOR

AC

Adapter cable dia. 6 mm with PCB connector
20.03
2 o
= L 1l q &
o 8 g
o @
1 1max
Ao.05]A] | @D, mm
6.3h6
3 210n6
20 MIN 22006
©24h6
@30h6
B12 C12 D9 D15 RS10 ONC
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
CONNECTOR FOR PCB Adapter Cable dia. 6 mm with PCB connector
DIGITAL READOUT DEVICES CS3000 CS5500
Ad2M - X - XXX - XX - XXX /X
OUTPUT SIGNAL PULSE NUMBER (OPTIONAL) LINE NUM- HUB INSIDE DIAMETER: ADAPTER CABLE: CONNECTOR TYPE
VERSION: PER REVOLUTION: BER ON DISC (2): FOR ADAPTER CABLE:
AV 512 512 06 - @ 6.3mm W - without cable W - without connector
F 2048 10 - @ 10mm ACOT - 1m B12 - round, 12 pins
20480 20 - @ 20mm ACO2 - 2m C12 - round, 12 pins
*only for AM75-F 24 - @ 24mm ACO3 - 3m D9 - flat, 9 pins
30 - @ 24mm D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLES: 1) A76M-F-4096-24-ACO1/W

2) A75M-F-4006/512-24-AC0O1/W

17
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PHOTOELECTRIC ABSOLUTE ROTARY ENCODER

Absolute single turn rotary encoder AK50 is designed to
be used in rotary tool changers, it features 8 bit gray or
binary code outputs with arbitrary zero position, direc-
tion and resolution selection (set via switches), diagnos-

tic facilities (status LED).

Encoder has the following features:

Ability to set arbitrary reference position (accessible via

switch).

User selectable number of indexed positions accessible
via switch (example: when used in a tool turret with dif-

MECHANICAL DATA

ferent number of tools) with maximum of 256.

Following diagnostic facilities are provided via two bico-
lour LEDs:

1. Power supply failure
2. Internal failure (illumination failure, parity error)

3. Reference position indication

Maximum shaft speed without counting loss 3000 rpm Maximum weight without cable 0.3kg
for 8 bit
Maximum shaft load: Operating temperature -20...+80 °C
- axial 80N
- radial (at shaft end) 100N Storage temperature -30...+90 °C
Starting torque at 20 °C 3 Ncm . . .
Maximum humidity (non-condensing) 98 %
Rotor moment of inertia 20 gom?
. Permissible vibration (55 to 2000 Hz) <100 m/s?
Protection (IEC 529):
- housing IP66 o
- shaft P65 Permissible shock (11 ms) < 1000 m/s?
h 74
61
: 7]0.08| A
DIP-Switch 59
A10.03|A
- A
F— — N -
\ - © RS § | i } o
[SIRS]IN Q
o Q
g 59 ®
o o
X/ B¢
5 5 S
LED
12 5
©0.08|B 137 3
2

18
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ELECTRICAL DATA

ON*1" OFF 0"
-_—
Accuracy +120 arc. sec I:- 4| P4
Resolutio 28 (256) - i|P3
Code: Gray, Binary, Other (custom) I:- 2| pz2
Output signals interface Parallel I:- 1l P
(7]
Light source LED o
Supply voltage: §
N (o)
- standard +§‘t/(8'é§5) Vi 5% P1, P2, P3, P4 - operating mode and first setting switches; 5
- optional O VE O D1 - green LED for indication of counting origin on code disc; >
D2 - yellow LED for indication of specified counting origin; S
Maximum supply current 50 mA D3 - red LED for indication of encoder failure: e
- incorrect supply voltage, g
Output signal levels TTL/HTL - counting error, T
- LED failure; L)
Maximum cable length 25m D4 - green LED for indication of proper encoder operating 8
=
2
o
— _ln__ T 1T T LT | Encoder code full truth table (24 positions)
18 L . T 11 1 | — 1 Tool number Switch P1 Switch P2
1 T | | ] in tool changer position position
H: 1 o1 1 ]
11 8 0 0
3B ' ] 11
2 12 0 1
4B 4 [ I
. N 4 - 16 1 0
a 24 1 1
Party-Check 5| 11 1 1] | R -

Switches position depending on tool number in tool changer

) Indexing position of turret
Function

1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
Strobe 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 Bit 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
2 Bit Q0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
3 Bit 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0
4 Bit Q0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1
5 Bit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1
Parity-check 1 1 0 1 0 0 1 1 0 0 1 0 1 1 0 1 0 0 1 0 1 1 0 0
o —r —C
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-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
AK50 - X - XIXIXIX - X - X2 XXX - X

CONFIGURA- NUMBER OF (OR) OUTPUT SUPPLY CABLE LENGTH: CONNECTOR TYPE: COUPLING:
TION TYPE: POSITIONS: NUMMBER OF CODE: VOLTAGE:

BITS:
P - POSITION 2 1 G - gray 05V - +6V AROT - 1m W - without connector 0O - without
NUMBER 2 B - binary 24V - +(8...25)V ARO2 - 2m B12 - round, 12 pins 1 - with coupling
F - BIT NUMBER 256 O - other ARO3 - 3m C9 -round, 9 pins

8 C12 - round, 12 pins

*only for AKS0-P D9 - flat, 9 pins
*only for AKS0-F D15 - flat, 15 pins

RS10 - round, 10 pins

ONC - round, 10 pi
ORDER EXAMPLES: KB0-P-8/12/16/24-G-24V-ARO1/W-1
K50-B-8-G-05V-AR02/W-0
K50-P-16/32-B-05V-AR12/C12-0
K80-B-5/6/8-G-24V-AROB/W-1

>>>2>

1)
2)
3)
4)
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ABBM, AS8B,
AB8C, AS8C2,

ABBC3, ABED
PHOTOELECTRIC ROTARY ENCODER

The photoelectric rotary encoder A58 is used to estab-
lish an informational link between the key machine com-
ponents, industrial robots, comparators and DCC, NC or
Digital Readout Units. It provides information about the
value and direction of the motion. The encoder is used in
automatic control, on-line gauging, process monitoring

systems, etc.

Three versions of output signals are available:
e A - sinusoidal signals, with amplitude approx. 11

HAPP;

MECHANICAL DATA

Line number on disc (2)

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

V0O

e AV - sinusoidal signals, with amplitude approx. 1

Vpp;

e [ - square-wave signals TTL or HTL.

Accuracy (T,-period of lines on disc in arc. sec)
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 (55 to 2000 Hz)

Permissible shock (11 ms)

L1+1.0

Connector outlet
version CA

Pulse number per shaft revolution for A58-F Z x k, where
k=1,2,3,4,5,8,10
Maximum shaft speed 12000 rpm
Maximum shaft load:
- axial 10N
- radial (at shaft end) 20N
E' [(AToss[A L1+1.0 1MAX
TaA | ap
Cable outlet
003 1A version A
El
= 7h
b_ Bz Iy Eo
° Y
o
S Cable outlet
version R
i Il ! U
4 o~ Connector outlet
B 10.540.5 B - version CR
e
26
D E
8p-
Oz‘sa
30035
Connector type / cable outlet ONC axial RS10 axial C12, C9 axial ONC radial RS10 radial
L1 41 mm 41 mm 41 mm 54 mm 53 mm
L2 16 mm 9mm 22 mm 16 mm 9mm
L3 M24 M14 M23 M24 M14

L2

Cable outlet
version AR

L1+1.0

M23

+0.1T, arc. sec
<0.01 Nm

< 15 gcm?
IP64

0.25 kg
-10..470°C
-30...+80 °C
98 %

< 100 m/s?

< 1000 m/s?

5 5 A Cable axial-radial
C12, C9 radial Cable axial (ver. A) Cable radial (ver. R) (ver. AR)

53 mm 41 mm 41 mm 43 mm

22 mm 12 mm 12 mm



PRECIZIKA

METROLOGY

Connector outlet

version CA
[ 7]o.08]A Lt L2 Cable outlet Cable outlet
i version AR
. 1MAX version A
T M4x5
, | 24610.1
-1
E o © Eg B :th_
- — —+8 3 | — o
g o b4 4 [T}
58 ._I'[_IJ_ i)
<9 I Q
0 A Qo
& c
[}
| g
s = i 7 5
[O]go.08]8] 25 | Cable outlet o
10«———3——‘ i Connector outlet version R s
version CR (4}
L3 Q2
[}
[}
— 3
Connector type / cable outlet ONCaxial ~ RS10axial  C12,COaxial ONCradial RS10radial  C12, CO radial Cable axial (ver. A) Cable radial (ver. R) g:‘r";;’)"“"”d'“' P
. o
L1 44.5 mm 44.5 mm 44.5 mm 57.5mm 56.5 mm 56.5 mm 44.5 mm 44.5 mm 46.6 mm
L2 16 mm 9 mm 22 mm 16 mm 9mm 22mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 = = =
m Connector outlet
version CA
A L1 L2 Cable outlet Cable outlet
1MAX version A version AR
T
A
(¢] -1
: = 5] !
=l 5l B — 9 —1
| V| Q) Q
NIES
© s
-I.S _l
Q
1

Cable outlet
version R

~

Connector outlet

version CR
L3 —

c q A q a 9 3 p 0 Cable axial-radial

onnector 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) (ver. AR)
L1 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 = = =

93.04 L2
4»0 2
4577 Connector outlet
16 14 : version CA
1357 @72h11
| —|— 1 h M4x8 Cable outlet Cable outlet
1 5001 version A version AR
266+0.1
0.8 |
ol 5| 8 @ 4]
g2 8 8 —
8 ® 3 )
Cable outlet
— =l - 13 version R
Connector outlet
©O]go.1[8] [ 7]o.03]A] L1+1.0 version CR
AloA[A

Connector type / cable outlet ONCaxial ~ RS10axial  C12,C9axial ONCradial RSiOradial  C12,C9 radial Cable axial (ver. A)  Cable radial (ver. R) gz‘:';;’)“""’ad""
L 44.5 mm 44.5 mm 44.5 mm = 56.5 mm 56.5mm 44.5 mm 44.5 mm 46.5mm
L2 16 mm 9 mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 = = -
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93.01 L2
4 5+02
+0.2
4 Connector outlet ¢ o
17 14 _85 version CA =200
13.57]
Cable outlet Cable outlet
. version A version AR
(M A
1| 243101
0.8 |
o
= e ' o 40
@l Q } 0 — 1
8 8 RS 4l
- [H
3+02
Cable outlet
13 version R
Connector outlet
L1£1.0 version CR
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) gzl:l:;;ual-radlal
L 50 mm 50 mm 50 mm = 62 mm 62 mm 50 mm 50 mm 52 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12mm -
L3 M24 M14 M23 M24 M14 M23
L1£1.0 L1£1.0
Cable outlet
version A |
A -
D og [0 E
— g 3 — — — | —_—
° Y
53
— g — Cable outlet —
version R
Il Il
o Connector outlet
19.5+1 | 10 - version CR ‘
I
26 L3
Cable outlet
E version AR
D L1£1.0
!
i 1 8
I: 8
AQ”‘E’
Connector type / cable outlet ONCaxial ~ RS10axial  C12,C9axial ONCradial RS10radial  C12, C9 radial Cable axial (ver. A)  Cable radial (ver. R) g:':'i;’)"a"“d'a'
L1 37.5 mm 37.5 mm 37.5 mm ° 49.5 mm 49.5 mm 37.5 mm 37.5 mm 39.5 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12mm 12 mm -
L3 M24 M14 M23 M24 M14 M23 e e e
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ELECTRICAL DATA

VERSION

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

A58-A N\ 11 pApp

+5V £56%
80 mA
LED

Two sinusoidal |, and |,
Amplitude at 1 kQ load:
-l =7-16 A
-1, =7-16 LA

One quasi-tiangular |, peak per revolu-

tion. Signal magnitude at 1 kQ load:
-, = 2-8 pA (usable component)

(-30B) = 160 kHz

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

1 m, without connector

A58-AV ™\ 1 Vpp

+5V +56%
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 120 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

A58-F ML TTL; LI HTL
+5V £5%; +(1010 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,=+5 V

- low (logic "0") < 1.6V at U,=10 to 30 V
- high (logic "1") > 2.4 V at U,=+5 V

- high (Iogic "1") > (U.-2) V at U,=10t0 30V

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

- low (logic “0") < 0.6 V at U=+5 V

- low (logic “0") < 1.5V at U,=10t0 30 V
- high (logic “1") > 2.4 V at U =+5 V

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

(160 x K) kHz, k-interpolation factor

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

<0.5pus

1 m, without connector

Maximum cable length 5m 25m 25m
Output signals I, A 2=0.25T+0.125T
) — T
I2 PN +B =N ajajala
1 — LTV
VLIS RS LT or
- HSTEITE
90° el. 90°el. UL Uz
135% el 135°% el. vo
360°el. 360°el. a o
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-pin round 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector connector connector connector
ONC
CONNECTORS ON HOUSING = Gz 0 10-pin round

12-pin round connector 12-pin round connector 10-pin round connector

connector

DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC30
EXTERNAL INTERPOLATOR NK

ORDER FORM

A58 X - X - XOXNOOKX - XXX - XXX - X

TYPE: OUTPUT PULSE OPTIONAL SUPPLY CABLE LENGTH AND OUT- CONNECTOR OR COUPLING:
SIGNALS NUMBER PER LINE NUMBER VOLTAGE: LET OR FLANGE SOCKET FLANGE
VERSION: REVOLUTION: ON DISC (2): ON CASE OUTLET: SOCKET TYPE:

M - A58M A 100 100 05V - +8V AO01 - 1m (A-axial cable) W* - without connector O - without

B - A58B AV 30V - +(10to 3O\V* ... B12* - round, 12 pins 1 - with coupling

C - ABBC F 108000 10800 RO1 - 1m (R-radial cable) C9 -round, 9 pins

G2 - A58C2 *only for AG8-F C12 - round, 12 pins

C3 - A58C3 *only for F-signals with HTL output ARO1 - 1m (AR-universal cable D9* - flat, 9 pins

D - A58D signals outlet) D15 - flat, 16 pins

RS10 - round, 10 pins
CA - flange socket axial ONC - round, 10 pins
CR - flange socket radial

*only for cable

1) AB8M-A-1024-05V-A01/W-0
ORDER EXAMPLES:  2) A58B-F-2500-05V-ARO1/W-1
3) A58B-F-2500/500-06V-AR01/W-1
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AKS8

AKSE8M, AKE8B,
AKSEBC, AKE8C?2,
AKSEBC3, AKSED

PHOTOELECTRIC ABSOLUTE ROTARY ENCODER

Absolute single turn rotary encoder is used for genera-
tion of coded output signals which provide information
about controlled object absolute position.

Absolute single turn rotary encoder AK58 with solid shaft
has resolution from 9 up to 20 bit per revolution. Output
signals interface is BiSS C or SSI. Operating principle is

photoelectrical.

Absolute encoder is intended to use in robotics industry,
automated and automatisated lines in industry, control

MECHANICAL DATA

-0 0@

devices of equipment and machines, various control

systems, precise machine tools and others.

Maximum weight without cable
Operating temperature

Storage temperature

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

Permissible shock (11 ms)

L1+1.0

Maximum shaft speed 12000 rpm
Maximum shaft load:
- axial 10N
- radial (at shaft end) 20N
Starting torque at 200C <0.01 Nm
Rotor moment of inertia <15 gem2
Protection (IEC 529): P65
E' [(AToss[A L1+1.0 1MAX
TA u
Cable outlet
003]A version A
[e]

D ok . E
— 8z HHE- ==
° HY

c
S Cable outlet
version R
1 ] |
4
Bl 10.540.5 B Eéhg 91
3
26
D E
Lsgs.
2055
Connector type / cable outlet ONC axial RS10 axial C12, C9 axial ONC radial
L1 41 mm 41 mm 41 mm 54 mm
L2 16 mm 9mm 22 mm 16 mm
13 M24 M14 M23 M24

24

Connector outlet
version CR

Connector outlet
version CA

RS10 radial

53 mm
9mm
M14

L2

Cable outlet
version AR

L1+1.0

C12, C9 radial Cable axial (ver. A)
53 mm 41 mm
22 mm 12mm

M23

Cable radial (ver. R)

0.3kg
-10...470°C
-30...+80 °C
98 %

< 100 m/s?
< 1000 m/s?

43 mm

Cable axial-radial
(ver. AR)
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METROLOGY

Connector outlet

version CA
[ 7]o.08]A Lt L2 Cable outlet Cable outlet
i version AR
. 1MAX version A
T M4x5
, | 24610.1
-1
E o © Eg B :th_
- — —+8 3 | — o
g o b4 4 [T}
58 ._I'[_IJ_ i)
<9 I Q
0 A Qo
& c
[}
| g
s = i 7 5
[O]go.08]8] 25 | Cable outlet o
10«———3——‘ i Connector outlet version R s
version CR (4}
L3 Q2
[}
[}
— 3
Connector type / cable outlet ONCaxial ~ RS10axial  C12,COaxial ONCradial RS10radial  C12, CO radial Cable axial (ver. A) Cable radial (ver. R) g:‘r";;’)"“"”d'“' P
. o
L1 44.5 mm 44.5 mm 44.5 mm 57.5mm 56.5 mm 56.5 mm 44.5 mm 44.5 mm 46.6 mm
L2 16 mm 9 mm 22 mm 16 mm 9mm 22mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 = = =
m Connector outlet
version CA
A L1 L2 Cable outlet Cable outlet
1MAX version A version AR
T
A
(¢] -1
: = 5] !
=l 5l B — 9 —1
| V| Q) Q
NIES
© s
-I.S _l
Q
1

Cable outlet
version R

~

Connector outlet

version CR
L3 —

c q A q a 9 3 p 0 Cable axial-radial

onnector 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) (ver. AR)
L1 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 = = =

93.04 L2
4»0 2
4577 Connector outlet
16 14 : version CA
1357 @72h11
| —|— 1 h M4x8 Cable outlet Cable outlet
1 5001 version A version AR
266+0.1
0.8 |
ol 5| 8 @ 4]
g2 8 8 —
8 ® 3 )
Cable outlet
— =l - 13 version R
Connector outlet
©O]go.1[8] [ 7]o.03]A] L1+1.0 version CR
AloA[A

Connector type / cable outlet ONCaxial ~ RS10axial  C12,C9axial ONCradial RSiOradial  C12,C9 radial Cable axial (ver. A)  Cable radial (ver. R) gz‘:';;’)“""’ad""
L 44.5 mm 44.5 mm 44.5 mm = 56.5 mm 56.5mm 44.5 mm 44.5 mm 46.5mm
L2 16 mm 9 mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 = = -
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93.01 L2
4 5+02
+0.2
4 Connector outlet ¢ o
17 14 _85 version CA =200
13.57]
Cable outlet
1.5+01 version A
(M A
1| ©4340.1
0.8
N
= e ' o 40
»| Q Il e}
8 8 RS 4l
- [H
3402
Cable outlet
13 version R
Connector outlet
L1£1.0 version CR
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)
L 50 mm 50 mm 50 mm 62 mm 62 mm 50 mm 50 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23
L1£1.0 L1£1.0
Cable outlet
version A |
A -
D og [0 E
— g 3 — — — | —_—
° THYY
53
— g — Cable outlet —
version R
Il Il
o Connector outlet
19.5+1 | 10 - version CR ‘
I
26 L3
Cable outlet
E version AR
D L1£1.0
!
i 1 8
I: 8
AQB)SB
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)
L1 37.5mm 37.6mm 37.5mm 49.56 mm 49.5 mm 37.5mm 37.5mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23 = =

Cable outlet
version AR

Cable axial-radial
(ver. AR)

52 mm

Cable axial-radial
(ver. AR)

39.56mm



@ PRECIZIKA
ELECTRICAL D

Resolution per revolution 29(512); 21°(1024); 2'1(2048); Accuracy +1LSB
(positions number): 212(4096); 2'%(8192); Supply voltage 5V + 5%
2'4(16384); 2'5(32768); i
218(65536); 217(131072); Light source LED
218(262144); 219(524288); Maximum operating frequency 10 MHz
229(1048576) - with interface BiSS C
o 4 MHz
) - with interface SSI (7
Output code Gray, binary o
Cable length (standard) 1 m, without connector %
Data interface Serial SSI, serial BiSS C Maximum cable length 25m 8
c
o
S ol
SSI timing diagram 8
T o
s I . -
= P Interface SSI Binary - Gray %)
FE -
« Signals level EIA RS 485 §
Clock ; )
1 B 3 a1 1 | | 1 | | Clock frequency 160 Hz + 4 MHz k]
o
it i £s
n Position bit o
Tmw 3,28ms + 1,2 ns
Interface BiSS C unidirectional
Signals level EIA RS 485
Clock frequency 160 Hz + 10 MHz
SLO Ack Start n bit (9+20)+2+6
Two 3,28 ms + 100 ns
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector connector connector connector
ONC
CONNECTORS ON HOUSING ¥ Giz 0 10-pin round
12-pin round connector 12-pin round connector 10-pin round connector
connector
COUPLING SC30
ORDER FORM
AK58 X - XX - XXX - XXX - X
TYPE: OUTPUT SIGNALS BIT NUMBER: CABLE LENGTH AND OUT- CONNECTOR OR COUPLING:
INTERFACE (SERIAL): LET OR FLANGE SOCKET FLANGE SOCKET
ON CASE OUTLET: TYPE:
M - AKE8M S-SSl B9 - 9 bit AO1 - 1m (A-axial cable) W* - without connector 0 - without coupling
B - AK58B B-BiSS C B10-10 bit B12* - round, 12 pins 1 - with coupling
C - AK58C B11-11 bit RO1 - 1m (R-radial cable) C9 -round, 9 pins
C2 - AK58C2 B12 - 12 bit C12 - round, 12 pins
C3 - AK58C3 ARO1 - 1m (AR-universal cable D9* - flat, 9 pins
D - AK&8D B20 - 20 bit outlet) D15 - flat, 15 pins
RS10 - round, 10 pins
CA - flange socket axial ONC - round, 10 pins
CR - flange socket radial
*only for cable
ORDER EXAMPLES: 1) AK58M-S-B9-A02/W-0

2) AKE8D-B-B12-R01/C12-1
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PHOTOELECTRIC ROTARY ENCODER

The encoder A58H is used to measure angular position
of the key machine components, industrial robots, com-
parators, rotary tables, servo drives and to establish an
informational link with DCC, NC or Digital Readout Units.

The encoder has integrated stator coupling so it can be
fixed directly onto shaft. Mounting adapter is available

00000

Three versions of output signals are available:

on request. e AL8H-A - sinusoidal signals, with amplitude approx.
The encoder is used in automatic control, on-line gaug- 11 LAPD;

ing, process monitoring systems, etc. e A58H-AV - sinusoidal signals, with amplitude ap-
The case of encoder is mounted via four screws M3 or prox. 1 Vpp;

through adapter. e A58H-F - square-wave signals (TTL) with integrated

Encoder is coupled via sleeve coupling, backing screws subdividing electronics for interpolation x1, x2, x3,

are provided on both sides of the coupling. x4, x5, x8, x10.
MECHANICAL DATA
Line number on disc (2) 100 ;250; 500; Starting torque at 20°C <0.025 Nm
600; 800; 1000;
1024; 1125; 1250; Rotor moment of inertia < 1.5x10* kgm?
1500; 2000; 2500;
3000; 3600; 4000; Protection (housing) ( IEC 529) P64
5000; 9000; ) ,
10800 Protection (shaft side) ( IEC 529) P64
Pulse number per shaft revolution for A58-F Z x k, where Maximum weight without cable 0.35 kg
k=1,2,3,4,5,8,10
Operating temperature -10...4+70°C
Maximum shaft speed 10000 rpm PEETY i *
Permissible motion of shaft: Storage temperature -30...+80°C
: ?:é?;l (at shaft end) g%gi}mmm 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?
- 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?
4xM3x5 DIN933
Encoder mounting
to object screws
o
prl Adapter
3 Protective cover v g’;]Mf? — 2xM3x90°
remove for sha art backing screws Shaft backing screws (long
:S';A;:? g;ﬁiﬁ?‘g longer than 56mm 1.5 (short shaft 11+55mm) shaft 56mm and longer) 8

to encoder screws
T

L[|

259
L

23618
©49+0.1
@58

Encoder without adapter

4xM3x5 DIN933
Encoder mounting
screws

Protective cover
mounting screws

5.5] 46+0.5
61.520.5
62.5+0.5

4 holes @6

236f8, h=1.5

D, mm 06 28 @10 @12 @ 14* (on option)



ELECTRICAL DATA

VERSION

Supply voltage (Uy)

Max. supply current (without load)
Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Meaximum rise and fall ime
Standard cable length
Maximum cable length

Output signals

Note:

A58H-A ™\ 11 pApp
+5V + 5%

80 mA

LED

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

S =7-16 pA
-12=7-16 LA

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

(-3 dB) > 160 kHz

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

1 m, without connector

5m
I
IL LN
I, /
90° el.
135° el.
360° el.

A58H-AV ™\ 1 Vpp

+5V + 5%

120 mA

LED

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

-A=06-1.2V
-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) > 180 kHz

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

1 m, without connector

25 m
+A
+B| AN
w7
90° el.
135%el.
360° el.

@PRECIZIKA
METROLOGY

A58H-F MU TTL; TLIHTL
+5V £ 6%; +(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’ ) <1.5Vat UP_WO to 30V
- high (logic "1") > 2.4 V at U,=+5 V
- high (logic "1") > (U.-2) V at U ,=10t0 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,=+5V

- low (logic “0" ) <156VatU=10t0 30V

- high (logic “1” )>24\/atU =+5V
- high (logic *1") > (U.-2) V at U ,=10t0 30V

(160 x k) kHz, k-interpolation factor

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

<0.5pus

1 m, without connector

25m

2=0.25T+0.125T

J@AQ
v
LTI T o
LT
T TLL T2
uo
uo

a

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?.

o AA A a5t
g 5.7 \(
Il 5 =
S [ I
S
0| 07.4(2x) o
003 - deld Il 23
R NEEN
1 MAX §| 8|
;7}2%5;,
L gl a2 3
g Lus| 2|
_____ ACCESSORIES | &
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con-  15-pin flat 10-pin round 10-pin round
connector connector connector nector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
A58H - XX - XOOKXKAKXK - XX XXX - XXX - X
OUTPUT PULSE OPTIONAL LINE SHAFT HOLE SUPPLY CABLE CONNECTOR ADAPTER:
SIGNAL NUMBER PER NUMBER ON DISC (Z): DIAMETER: VOLTAGE: LENGTH: TYPE:
VERSION: REVOLUTION:
A 100 100 6,8, 10, 12,14 mm 05V - +5V ARO1T - 1m W - without connector W - without adapter
AV 30V - +(10to BO)V*  ARO2 - 2m B12 - round, 12 pins S - with adapter
F 108000 10800 *with additional hub for ARO3 - 3m C9 -round, 9 pins
shaft mounting, for one *only for AG8H-F C12 - round, 12 pins
*only for AG8H-F side fixation from flange with HTL output D9 - flat, 9 pins
side D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins

ORDER EXAMPLES: 1) AB8H-AV-1024-6-05V-ARO1/W-W

2) A58H-F-4000-8-30V-AR06/C12-S
3) A58H-F-4000/500-8-30V-AR06/C12-S

Photoelectric rotary encoders
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AS8H1

PHOTOELECTRIC ROTARY ENCODER

The encoder A58H1 is used to measure angular position
of the key machine components, industrial robots, com-
parators, rotary tables, servo drives and to establish an
informational link with DCC, NC or Digital Readout Units.
The encoder has external flexible coupling.

The encoder is used in automatic control, on-line gaug-
ing, process monitoring systems, etc.

Three versions of output signals are available:

e A58H1-A - sinusoidal signals, with amplitude ap-
prox. 11 pApp;

MECHANICAL DATA

Line number on disc (2) 100 ;250; 500;
600; 800; 1000;
1024; 1125; 1250;
1500; 2000; 2500;

3000; 3600; 4000;

0000

A58H1-AV - sinusoidal signals, with amplitude ap-
prox. 1 Vpp;

A58H1-F - square-wave signals (TTL) with integrat-
ed subdividing electronics for interpolation x1, x2,
x3, x4, x5, x8, x10.

Rotor moment of inertia

Protection (housing) ( IEC 529)

Protection (shaft side) ( IEC 529)

Maximum weight without cable

< 1.5x10* kgm?

P64
P64

0.3 kg

5000; 9000;
10800
Pulse number per shaft revolution for AG8H1-F Z x k, where
k=1,2,3,4,5,8,10
Maximum shaft speed 10000 rpm
Permissible motion of shaft:
- axial +0.03 mm
- radial (at shaft end) 0.05 mm

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

Starting torque at 20°C

+0.1T, arc. sec

< 0.025 Nm

Protective cover
remove for long shafts

4.5

Operating temperature

Storage temperature

Maximum humidity (non-condensing)

Permissible vibration (55 to 2000 Hz)

Permissible shock (11 ms)

2xM3x90°

-10...470 °C
-30...+80 °C
98 %

< 100 m/s?

< 300 m/s?

Shaft backing screws

15.5
144

g_@
o j\ I N
1~ — epldis
5.5 !
67+0.5 |
D, mm @6 28 @10 @12 @ 14* (on option)

*For one side fixation from encoder flange side

@70
263+0.3

2xM3x90°
Shaft backing screws
25° X
\ | /
s
\|/ b

\|

20



ELECTRICAL DATA

VERSION
Supply voltage (Uy)

Meax. supply current (without load)

Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Maximum rise and fall time
Standard cable length
Maximum cable length

Output signals

Note:

A58H1-A ™\~ 11 pApp
+5V + 5%

80 mA

LED

Two sinusoidal I, and |
Amplitude at 1 KQ load:

S =7-16 pA
-2 =7-16 pA

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

(-3dB) > 160 kHz

|, lags |, for clockwise rotation
(Zvievved from shaft side)

1 m, without connector

5m
I
IL /\\
Iy ~
90° el.
135° el.
360° el.

A58H1-AV ™\~ 1 Vpp

+5V = 5%

120 mA

LED

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

-A=06-1.2V
-B=06-12V

One quasi-triangular +R and its com-

plementary -R per revolution. Signals
magnitude at 120 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
25m
+A

—

*B/

Z S

90°el.
135° el.

R

360° el.

PRECIZIKA

METROLOGY

©

A58H1-F MU TTL; L HTL
+5V £ 6%; +(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,=+5 V

- low (logic " O)g 5VatU,=10t0 30V

- high (logic * 1") >2.4Vat U =+5V
- high (logic "1") > (U.-2) V at U =10t0 30V

One differential square-wave UO/UO per revo-
lution. Signa\ levels at 20 mA load current:

- low (logic * O)<O5\/atUp +5V

- low (logic “0’ ) <1.5VatU=10t0 30V

- high (logic “1” )>24VatU =+5V

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

(160 x k) kHz, k-interpolation factor

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

<0.5us

1 m, without connector

25m
a=0.25T+0.125T
a2l

ML o
T U1
L v
TLLT U2

uo

uo

a

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

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

MOUNTING REQUIREMENTS M3(4x)
263+0.2 5 5
11 min for one side fixation 8
56 min for both side fixation
L, mm
56 max for version with protective cover - 1
11 min for version without protective cover 1 MAX
L
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 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
A58H - XX - XXX - XX - XXX - XXX
OUTPUT SIGNAL PULSE NUMBER PER SHAFT HOLE SUPPLY VOLTAGE: CABLE LENGTH: CONNECTOR TYPE:
VERSION: REVOLUTION: DIAMETER:
A 100 6, 8,10, 12,14* mm 05V - +5V AROT - 1Tm W - without connector
AV 30V - +(10 to 30)V* ARO2 - 2m B12 - round, 12 pins
F 108000 *with additional hub for ARO3 - 3m C9 -round, 9 pins
shaft mounting, for one side  *only for AS8H-F with HTL G12 - round, 12 pins
fixation from flange side output D9 - flat, 9 pins
D16 - flat, 156 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLES: 1) AB8H1-AV-1024-6-05V-AR01/W

2) A58H1-F-4000-8-30V-AR06/C12
3) A58H1-F-4000/500-8-30V-AR06/C12

31

&
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AS8HE

PHOTOELECTRIC ROTARY ENCODER

The encoder AS8HE is used to measure angular position
of the key machine components, industrial robots, com-
parators, rotary tables, servo drives and to establish an
informational link with DCC, NC or Digital Readout Units.

The encoder has integrated stator coupling so it can
be fixed directly on the object shaft. Mounting adapter ~ ®  AS8H-A - sinusoidal signals, with amplitude approx.

L0000

Three versions of output signals are available:

- similar to adapter of encoder A58H - is available on 11 pApp;
request. e A58H-AV - sinusoidal signals, with amplitude ap-
The encoder is used in automatic control, on-line gaug- prox. 1 Vpp;
ing, process monitoring systems, etc. e A58H-F - square-wave signals (TTL or HTL) with in-
The case of encoder is mounted via four screws M3 or tegrated subdividing electronics for interpolation x1,
through adapter. The encoder is coupled via shaft collar. X2, X3, x4, x5, x8, x10.
MECHANICAL DATA
Line number on disc (2) 100; 250; 500; 600; Starting torque at 20°C < 0.025 Nm
800; 1000; 1024;
1125; 1250; 1500; Rotor moment of inertia < 1.5x10* kgm?
2000; 2500; 3000;
3600; 4000; 5000; Protection (housing) ( IEC 529) P64
9000; 10800 Protection (shaft side) ( IEC 529) P64

Pulse number per shaft revolution for A58-F  Z x k, where
k=1,2,3,4,5,8,10 Maximum weight without cable 0.35 kg

(k - interpolation factor)

} Operating temperature 0...+70°C
Maximum shaft speed 10000 rpm
- O
Permissible motion of shaft: +0.03 mm Storage temperature 30..+80°C
- axial 0.05 mm ] - .
’ Maximum humidity (non-condensin 98 %
- radial (at shaft end) v 9
Accuracy (T -period of lines on disc in arc. sec) +0.1T, arc. sec Permissible vibration (55 to 2000 Hz) <100 m/s
- on option for z < 5000 +0.05T, arc. sec . >
- on option for z > 5000 2.0 Al EO Permissible shock (11 ms) < 300 m/s
4xM3x5 DIN933
Encoder mounting
to object screws )
D, mm 26 28 @10 @12 @ 14* (on option)
*For one side fixation from encoder flange side
©
pri Adapter
=) Protective cover M3 DIN913
4xM3x6 DIN963 remove for shaft 15 Object shaft mounting from
Adapter mounting longer than 56mm * case side screw l(when ©
to encoder screws — protective cover is removed)
5

DH
@17

L & ]

@59
L
2368
©49+0.1
@58

4xM3x5 DIN933
Encoder mounting
screws

M3 DIN913

Shaft mounting
from housing side 1.5

3:0.1]
|

4xM2 DIN84
Protective cover
mounting screws

5.5 46+0.5
61.5+0.5
62.5+0.5

7
4 holes @6

32



ELECTRICAL DATA

VERSION
Supply voltage (Uy)

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
Maximum cable length

Output signals

Note:

A58HE-A ™\ 11 pApp
+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 magn\tude at 1 kQ load:
-l, = 2-8 YA (usable component)

(-3 dB) > 160 kHz

I, lags |, for clockwise rotation

1 m, without connector

A58HE-AV ™\ 1 Vpp
+5V +5%
120 mA

LED

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

-B=06-12V

One quasi-triangular +R and its com-

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

(-30B) > 180 kHz

+B lags +A for clockwise rotation

1 m, without connector

5m 26m
[ +A
= —
L | AN +BJ L
I, / +R /
90°%el. 90°%el.
|
135° el. 135° el.
360° el. 360° el.

PRECIZIKA

METROLOGY

©

A58HE-F LI TTL; ML HTL
+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 ”O") <056VatU=+5V

- low (logic " O") <156Vat U =10t0 30V

- high (Iog\c " )>24VatU =+5V

- high (logic "1”) > (U, 2)VatU =10t0 30V
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 “O)< 1.5Vat U ,=10t0 30V
- high (Iog\c 1" > 2.4V at U =+5V

- high (logic *1”) > (U, 2)VatU =10t0 30V
(160 x k) kHz, k-interpolation factor
U2 lags U1 with clockwise rotation
<05 us
1 m, without connector

25m

a=0.25T+0.125T
T

U1
U1
u2
u2
uo
uo

B | |

s
L[]
s
mEy

B | I . )

©

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 REQUIREMENTS

ADAPTER

Photoelectric rotary encoders

A 90°+15'(4x)
57 \(
11 min for one side fixation /71005 E’
56 min for both side fixation N
L, mm .
56 min for version with protective cover +0.03 R o |3 9.
>56min for version without protective cover g EE. S s gé
1 MAX §| 8
il 1
A ]
L 3 2| ¥
8| |s] §
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con-  15-pin flat 10-pin round 10-pin round
connector connector connector nector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
ORDER FORM
A58HE - XX IOOKIXHXKX - XX - XX - XXX - X
OUTPUT SIG- PULSE NUM- OPTIONAL LINE SHAFT HOLE SUPPLY CABLE CONNECTOR ADAPTER:
NAL VERSION: BER PER REVO- NUMBER ON DIAMETER: VOLTAGE: LENGTH: TYPE:
LUTION: DISC (2):
A 100 100 6,8, 10, 12,14* mm 05V - +5V ARO1T - 1m W - without connector W - without adapter
AV . 30V-+(10t0 30) V*  ARO2 - 2m B12 - round, 12 pins S - with adapter
F 108000 10800 *with additional hub for AROS - 3m C9 -round, 9 pins

G12 - round, 12 pins
D9 - flat, 9 pins

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

shaft mounting, for one side
fixation from flange side

*only for AS8H-F with

*only for AS8HE-F HTL output

ORDER EXAMPLES: 1) AG8HE-AV-1024-6-06V-AR01/W-W
2) A58HE-F-4000-8-30V-AR06/C12-S

3) A58HE-F-4000/500-8-30V-AR06/C12-S



2015 GENERAL PRODUCT CATALOG

AS8H

PHOTOELECTRIC ROTARY ENCODER

The encoder AS8HM is used to measure angular posi-
tion of the key machine components, industrial robots,
comparators, rotary tables, servo drives and to establish
an informational link with DCC, NC or Digital Readout
Units. The encoder has integrated stator coupling so it
can be fixed directly onto object shaft. Mounting adapt-
er - similar to adapter of encoder A58H - is available on  ®
request.

The encoder is used in automatic control, on-line gaug-
ing, process monitoring systems, etc.

The housing of the encoder is fixed to an object by
means of four screws M3 or through adapter.

MECHANICAL DA

The fixation to object shaft is made by two screws M3.

Three versions of output signals are available:

A58HM-A - sinusoidal signals, with amplitude approx.
11 pAPpP;

A58HM-AV - sinusoidal signals, with amplitude approx.
1Vpp;

AB8HM-F - square-wave signals (TTL or HTL) with
integrated subdividing electronics for interpolation
x1, X2, x3, x4,x5, x8, x10.

Line number on disc (z) 100; 250; 500; 600; 800; Starting torque at 20°C < 0.025 Nm
1000; 1024; 1125; 1250; 1500; L
2000Y 2500) 3000‘ 3600, 4_000Y Rotor moment of inertia < 1.5x10* kgm2
5000; 9000; 10800 Protection (housing) ( IEC 529) P64
Pulse number per shaft revolution Z x k, where k=1,2,3,4,5,8,10 ) )
for AB8-F (K - interpolation factor) Protection (shaft side) ( IEC 529) P64
Maximum shaft speed 10000 rpm Maximum weight without cable 0.35 kg
Permissible motion of shaft: +0.03 mm Operating temperature 0..+70°C
- axial 0.05 mm
i t t - O
- radial (at shaft end) Storage temperature 30...+80 °C
Accuracy (T,-period of lines on disc Maximum humidity (non-condensing) 98 %
in arc. sec) +0.1T, arc. sec Permissible vibration (55 to 2000 Hz) < 100 m/s?
- 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?

M3x5 DIN933 (4x90°+15")
Adapter mounting to object
screws

M3x5 DIN933 (4x90°+15')
Adapter mounting to
object screws

©49+0.1

M3 (2x90°)
Shaft mounting
screws

@3.5(4x)

Vi

@DH7
217
234

@49+0.1
258

41.520.5
49.540.5

Adapter

50.5£0.5

M3x6 DIN963 (4x90°+15'

Adapter mounting to

51.5£0.5

encoder housing screws

M3-6Hx5 (4x90°+15")

@6 @8 @10

@12

@ 14* (on option)



VERSION
Supply voltage (Uy)

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

ELECTRICAL DATA

A58HE-A ™\ 11 pApp
+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 magmtude at 1 kQ load:

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

(-3 dB) > 160 kHz

I, lags |, for clockwise rotation

1 m, without connector

A58HE-AV ™\ 1 Vpp
+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=0.2-0.8 V (usable component)

(-30B) > 180 kHz

B lags A for clockwise rotation

1 m, without connector

@PRECIZIKA
METROLOGY

A58HE-F LI TTL; ML HTL
+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") < 0.5 Vat U,=+5V

- low (logic "O") <15Vat U =10to 30V
- high (Iog\c "1 )>2AVatU =+5V

- high (logic "1") > (U-2) V at U =10t0 30V

One differential square-wave UO/UO per revolution.
Signal levels at 20 mA load current:
- low (logic “0") < 0.5V at U,=+56V
- low (logic "0" ) <1.5Vat U =10t0 30V
- high (Iog\c 1" > 2.4V at U =+5V
- high (logic “1") > (U-2) V at U =10t0 30V
(160 X k) kHz, k-interpolation factor
U2 lags U1 with clockwise rotation
<05 us

1 m, without connector

Photoelectric rotary encoders

Maximum cable length 5m 25m 25m
Output signals 1, +A a=0.25T+0.125T
= | T
| +B ajaala,
2 N *By
// N ZE LT vt
lo +R LT ot
_ LT e
< = euicl LT vz
135° ¢l, 135° ¢l, 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 ADAPTER
At Q/ awst5ten
A10.05
1 MAX ) T
— ELI (R
8 |3 3|
8§ g
N~ -
jo2}
8 —I
11 MIN -
20 MAX §’
Q
C9 C12 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 10-pin round 10-pin round
connector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
ORDER FORM
A58HM - XX XXX - XX - XX - XXX - X
OUTPUT SIGNAL PULSE NUMBER OPTIONAL LINE NUMBER SHAFT HOLE SUPPLY CONNECTOR ADAPTER:
VERSION: PER REVOLUTION: ON DISC (2): DIAMETER: VOLTAGE: TYPE:
A 100 100 6,8,10,12, 14, mm 05V - +5V C9 -round, 9 pins W - without adapter
AV 30V - +(10...30)vV* C12 - round, 12 pins S - with adapter
F 108000 10800 *with additional hub for RS10 - round, 10 pins
shaft mounting *only for AB8HM-F with  ONC - round, 10 pins
*only for AGBHM-F HTL output signals
ORDER EXAMPLES: 1) AB8HM-AV-1024-6-05V-C12-W

2) AB8HM-F-4000-8-30V-C12-S
3) A58HM-F-4000/500-8-30V-C12-S
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PHOTOELECTRIC ANGLE ENCODER

The semi-precision photoelectric rotary encoder ASOH
is used to measure angular position of the key machine
components, industrial robots, comparators, rotary ta-
bles and to establish an informational link with DCC, NC 8

or Digital Readout Units. It provides information about
the value and direction of motion. The encoder is used in
automatic control, on-line gauging, process monitoring
systems, etc.

Three versions of output signals are available: e A9QH-F - square-wave signals (TTL) with integrated
e A9OH-A - sinusoidal signals, with amplitude approx. subdividing electronics for interpolation x1, x2, x5,
11 pAPP; x10, x20, x25, x50 and 100.
e AQOH-AV - sinusoidal signals, with amplitude ap-  The modification with distance-coded reference marks is
prox. 1 Vpp; available for version AQOH-AV.

MECHANICAL DATA

Line number on disc (2) 18000 Permissible shaft run out:

Number of output puises per revolution  18000; 36000; 90000; S 00z mm

for AOOH-F 180000; 360000; 450000; -

900000; 1800000 Rotor moment of inertia < 0.6x10“ kgm?

Reference signal: Protection (IEC 529) P64

- standard (S) one per shaft revolution . . )

- distance-coded (K) 36 per shaft revolution WEITLIT CE Gid V1L 28l 1.2kg

i O
Permissible mech. speed <3000 1p Operating temperature 0..470°C
. O

Max. operating speed (depends on 600 to 1000 rpm SIOEER ETPREURE 200

number of output pulses) Maximum humidity (non condensing) 98 %

Accuracy grades +5.0 arc. sec; 7.5 arc. sec Permissible vibration (55 to 2000 Hz) < 100 m/s?

Starting torque at 20°C < 0.08 Nm Permissible shock (5 ms) < 300 m/s?

MOUNTING TYPE P (CLAMP) )

Shaft collar 3

@85f7
290.5
92405

oD, mm
20
22

MOUNTING TYPE H (SCREW)

M3 (4x90°)

55

D85f7

230H6
o

2905

92405

I
P

[~

23.3(4x90°)

position for K version



ELECTRICAL DATA

VERSION A90H-A ™\_ 11 pApp
Supply voltage (U,) +5V + 5%

Max. supply current 100 mA

(without load)

Light source LED

Incremental signals Two sinusoidal I, and |
Amplitude at 1 KQ load:
-l =716 A

-, =716 pA
Reference signal One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 kQ load:
-1,=2....8 pA (usable component)

Meaximum operating frequency (-3 dB) > 160 kiHz

Direction of signals lags |, for clockwise rotation (viewed

|
ffom encoder mounting side)
Maximum rise and fall ime

Standard cable length 1 m, without connector

Maximum cable length 5m
Output signals I
|
S A |/
Iy /
90° el.
135° el.
360° el.
Note:

A90H-AV ~\_ 1 Vpp

+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 com-
plementary -R per revolution. Signals
magnitude at 120 load
-R=0.2...0.8 V (usable component)
(-3dB) > 180 kHz

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

1 m, without connector
25m

+A

*B

Z 1S

90° el.

+R

135° el.

360° el.

PRECIZIKA

METROLOGY

©

A90H-F LI TTL

+5V + 5%;
150 mA

LED

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

- low (logic "0") < 0.5V

- high (logic "1") > 2.4V

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

- low (logic “0") < 0.5V

- high (logic “1") > 2.4V

160-2500 kHz (depends on interpolation factor)

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

<0.2us
1 m, without connector
25m

a=0.25T+0.125T

—

U1
Ut
u2
U2
uo
uo

B |

L
=
-

I | )
B | .Y
L T

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 REQUIREMENTS

©2100:0.1

{#[o[4]

236 MAX
LH
T
o0g7

©85HT

[002]A]

&

@0g7

Fiin

36 MAX
©85HT

T~

1 ZTooz[A] —1ZTo02[A]
340.1 A O[go.1[A] 340.1 N O[Z0.1[A]
M4x8 (4x90°215) 56 MIN
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con-  15-pin flat 10-pin round 10-pin round
connector connector connector nector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
ORDER FORM
A90H - XX - XX - XX - X - X - XX XX/X
OUTPUT PULSE DIAMETER OF REFERENCE MOUNTING ACCURACY CABLE LENGTH: CONNECTOR
SIGNAL NUMBER PER SHAFT HOLE: SIGNAL: TYPE: GRADE: TYPE:
VERSION: REVOLUTION:
A 18000 20 - 20mm S - one perrevolution P - clamp 50 - 6.0 arc.sec. ARO1T - 1m W - without connector
AV 22 - 22mm K- 36 per revolution, H - screw 75 -+ 7.5 arc.sec. ARO2 - 2m B12 - round, 12 pins
F 1800000 distance-coded ARO3 - 3m C9 -round, 9 pins
G12 - round, 12 pins
D9 - flat, 9 pins
D16 - flat, 156 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLE: 1) A90OH-A-18000-20-K-P-560-AR01/W

37

4
[}
y-
<3
o
=
)
o
T
)
o
1
)
S
=
©
o
©
o
i)
o
<
o
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PHOTOELECTRIC ANGLE ENCODER

The semi-precision photoelectric rotary encoder A110
is used to establish an informational link between the
key machine components, industrial robots, compara-
tors and DCC, NC or Digital Readout Units. It provides
information about the value and direction of motion. The
encoder is used in automatic control, on-line gauging,
process monitoring systems, etc.

Three versions of output signals are available:

e A110-A - sinusoidal signals, with amplitude approx.

11 pAPP;
e A110-AV - sinusoidal signals, with amplitude ap-
prox. 1 Vpp;
MECHANICAL DATA
Line number on disc (2) 18000
Number of output pulses per 18000; 36000; 90000;
revolution for ASOH-F 180000; 360000; 450000;

900000; 1800000

Reference signal:

- standard (S) one per shaft
- distance-coded (K) 36 per shaft revolution
Maximum shaft speed 5000 rpm

Maximum shaft load:

- axial 10N
- radial (at shaft end) 10N
55
Olo.1]A

Sk DOOOO®

R,

e A110-F - square-wave signals (TTL), with integrated
subdividing electronics for interpolation x1, x2, x5,
x10, x20, x25, x50 and x100.

The modification with distance-coded reference marks

is available.

Accuracy

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)

2100£0.2

280h7
1
Il
L—H
T
@91

092.5-1

20-1

31096

o

+7.5; £5.0 arc. sec
< 0.01Nm

< 20x10¢ kgm?
P64

0.7 kg

0...+50 °C
-30...+80°C

98 %

< 100 m/s?

<300 m/s?

N

1 MAX

First reference
mark position for
K version

26




ELECTRICAL DATA

VERSION

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
Maximum cable length

Output signals

Note:

A110-A U 11 pApp

+5V + 5%
80 mA

LED

Two sinusoidal I, and |,

Amplitude at 1 kQ load:

-1 =7-16 pA

-2=7-16 YA

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

(-30B) > 160 kHz

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

1 m, without connector

5m
I1
L | T
. / \
90° el.
135° el
360° el.

A110-AV ~\_ 1 Vpp

+5V + 5%
120 mA

LED

Differential sine +A/-A and +B/-B
Amplitude at 120 Q2 load:
-A=06-12V

-B=06-12V

One quasi-triangular +R and its com-

plementary -R per revolution. Signals

magnitude at 120Q load
- R =2-8V (usable component)

(-3 dB) > 180 kHz

+B lags +A for clockwise rotation (viewed

from shaft side)

1 m, without connector

25m
+A
+B) N
= / \
90° el.
135%el.
360° el.

@PRECIZIKA
METROLOGY

A110-FIFLUTTL

+5V + 5%;
120 mA

LED

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

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

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

(160 x K) kHz, k-interpolation factor

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

<0.5pus

1 m, without connector

25m
a=0.25T+0.125T
T
alajala,
TR v
LT o
LT
T 02
uo
U0
a

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
CONNECTORS FOR CABLE 12-pin round 12-pin round

connector connector
DIGITAL READOUT DEVICES CS3000
COUPLING

EXTERNAL INTERPOLATOR

ORDER FORM

A110 - XX XXX X X - XX XX/X
OUTPUT SIGNAL PULSE NUMBER REFERENCE
VERSION: PER REVOLUTION: SIGNAL:

A 18000 S - one per revolution,
AV K - 36 per revolution,
F 1800000 distance coded

ORDER EXAMPLE:

C12 D9 RS10 ONC

12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round

connector connector connector connector connector

CS5500
SC70
NK
ACCURACY CABLE LENGTH: CONNECTOR COUPLING:
GRADE: TYPE:
50 - +5.0arc.sec. ARO1T - 1m W - without connector 0 - without coupling
75 -+ 7.5 arc.sec. ARO2 - 2m B12 - round, 12 pins 1 - with coupling
C9 -round, 9 pins

AROS3 - 3m

1) A110-F-18000-K-50-AR02/C12-0

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

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

4
[}
y-
<3
o
=
)
o
T
)
o
1
)
S
=
©
o
©
o
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o
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o
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A170

PHOTOELECTRIC ANGLE ENCODER

Precision photoelectric angle encoder A170 is used for
precise angular displacement measurement of rotary
tables, dividers, comparators, antennas and other high
precision equipment. It provides information about the
value and direction of motion. The encoder is used in
automatic control, on-line gauging, process monitoring
systems, etc.

The stainless steel case of the encoder is mounted using
screws. The angle encoder is connected to the motor
shaft or spindle via coupling, available optionally.

Three versions of output signals are available:

e A170-A - sinusoidal signals, with amplitude approx.
11 pAPP;

e A170-AV - sinusoidal signals, with amplitude ap-
prox. 1 Vpp;

MECHANICAL DATA

18000, 36000

18000; 36000; 72000; 90000;
180000; 360000; 720000,
450000; 900000; 1800000;
3600000

Line number

Number of output pulses per revolu-
tion for A170H-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

one per shaft

36 per shaft revolution
72 per shaft revolution

< 1000 rpm

300 to 500 rpm

+2.0; £2.5; +5.0 arc. sec

©160£0.1

\

26,

/

5.5 (4x90°+15")

[O[do.06]8]

SFV0CO0®

e A170-F - square-wave signals (TTL) with integrated
subdividing electronics for interpolation x1, x2, x5,
x10, x20, x25, x50 and x100.

The modification with distance-coded reference marks
is available

Permissible shaft load:

- axial <30N

- radial <30N
Starting torque at 20°C < 0.012Nm
Rotor moment of inertia < 3.7x10* kgm?
Protection (IEC 529) P64
Maximum weight without cable 3.5 kg
Operating temperature 0...+70°C
Storage temperature -30...+85°C
Maximum humidity (non condensing) 98 %
Permissible vibration < 100 m/s?
Permissible shock (6 ms) < 300 m/s?

S

170
2140h6

D14h6

r—H
T
@150

21

50 First reference mark

position for K version



ELECTRICAL DATA

VERSION

Supply voltage (U,)
Light source

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Maximum rise and fall ime

Standard cable length

A170-A U 11 pApp

+5V £ 5% 100 mA max.
LED

Two sinusoidal |, and |,

Amplitude at 1 kQ load:

- =7..16 pA

-2=7.16 pA

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

(-3 dB cutoff) > 160 kHz

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

1 m, without connector

Maximum cable length 5m
Output signals |

L. A

W

90° el.
135° el.
360° el.
Note:

A170-AV ~\_ 1 Vpp

+5V + 5% 120 mA max.
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 com-
plementary -R per revolution. Signals

magnitude at 120¢2 load
-R=2...8V (usable component)

(-3 dB cutoff) > 180 kHz

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

1 m, without connector

256m

+A

|

Bl A

+R/

90° el.
135 el.

N\

360° el.

A170-FTL TTL

+5V + 5%; 150 mA max.
LED

©

PRECIZIKA

METROLOGY

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

Signal levels at 20 mA load current:

- low (logic "0") < 0.5 V
- high (logic "1") > 2.4V

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

- low (logic “0") < 0.5 V
- high (logic “1") > 2.4V

(160-2500 kHz (depends on interpolation factor)

U2 lags U1 with clockwise rotation (viewed from

encoder mounting side)
<0.5us
1 m, without connector

25m

a=0.25T+0.125T
a

|a|alala]
T TLLu
LT LT o
LITLTLY2
T TLL Uz
uo
0o

a

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-pin round 12-pin round 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
COUPLINGS SC98-1 SC98-2
EXTERNAL INTERPOLATOR NK
ORDER FORM
A170 - X - XOOKXHXXX - X - XX - XXX -X
OUTPUT PULSE OPTIONAL LINE REFERENCE ACCURACY CABLE LENGTH: CONNECTOR COUPLING:
SIGNAL NUMBER PER NUMBER ON SIGNAL: GRADE: TYPE:
VERSION: REVOLUTION: DISC (2):
A 18000 18000 S - one per revolution, 20 - +2.0 arc.sec. AROT - 1m W - without connector 0 - without coupling
AV 36000 K - distance-coded 25 - +2.5 arc.sec. ARO2 - 2m B12 - round, 12 pins 1-8C98-1
F 3600000 50 - +5.0 arc.sec. ARO3 - 3m C9 -round, 9 pins 2 - SC98-2
*only for A170-F C12 - round, 12 pins
D9 - flat, 9 pins
D15 - flat, 15 pins
RS10 - round, 10 pins
ONC - round, 10 pins
ORDER EXAMPLES: 1) A170-F-360000/36000-K-25-AR01/C12-1

2) A170-F-360000-K-25-AR01/C12-1

|
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PHOTOELECTRIC ANGLE ENCODER

Precision photoelectric angle encoder A170H is used
for precise angular displacement measurement of rotary
tables, dividers, comparators, antennas and other high

precision equipment.

It provides information about the value and direction of
the motion. The encoder is used in automatic control,

on-line gauging, process monitoring systems, etc.

The encoder has a rigid stainless steel construction and
shaft collar coupling. Encoder is coupled via shaft collar.

Three versions of output signals are available:

e A170H-A - sinusoidal signals, with amplitude ap-

prox. 11 yApp;

MECHANICAL DATA

Line number 18000, 36000

Number of output pulses per revolu- 18000; 36000; 72000; 90000;

tion for A170H-F 180000; 360000; 720000;
450000; 900000; 1800000;
3600000

Reference signal: one per shaft revolution

36 per shaft revolution
72 per shaft revolution

Permissible mech. speed < 1000 rpm

Max. operating speed (depends on 300 to 500 rpm
number of output pulses)

Permissible shaft load:
- axial 0,02 mm
- radial 0,02 mm

62£0.5

T —

SF00CO0O

e A170H-AV - sinusoidal signals, with amplitude ap-
prox. 1 Vpp;

e A170H-F - square-wave signals (TTL) with integrat-
ed subdividing electronics for interpolation x1, x2,
x5, x10, x20, x25, x50 and x100.

The modification with distance-coded reference marks
is available.

Accuracy +2.0; £2.5; 5.0 arc. sec
Starting torque at 20°C < 0.5Nm

Rotor moment of inertia < 09x10° kgm
Protection (IEC 529) P64

Maximum weight without cable 4.1 kg

Operating temperature 0...+70°C

Storage temperature -30...+85°C

Maximum humidity (non condensing) 98 %
Permissible vibration < 100 m/s?

Permissible shock (6 ms) < 300 m/s?

22

Shaft collar 3

@170
214096

90°+15'

M3 - shaft clamping screw

t reference mark
position for K version




ELECTRICAL DATA

VERSION

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
Maximum cable length

Output signals

Note:

A170H-A ~\_ 11 pApp

+5V + 5%

100 mA

LED

Two sinusoidal I, and |

Amplitude at 1 kQ load:

-1 =716 A

-12=7..16pA

One quasi-triangular |, peak per revo-
lution. Signal magnitude at 1 k& load:
-l, = 2...8 pA (usable component)
(-3 dB cutoff) > 160 kHz

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

1 m, without connector

5m
I1
IL LN
ID / \
90° el.
135° el.
360°el.

A170H-AV ~\_ 1 Vpp

+5V + 5%

120 mA

LED

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

B=06.12V

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

(-3 dB cutoff) > 180 kHz

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

1 m, without connector

25m
+A
+BJ AN
Nt
90° el.
135° el.
360° el.

@PRECIZIKA
METROLOGY

A170H-FITU TTL

+5V + 5%;

150 mA

LED

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

- low (logic "0") < 0.5 V

- high (logic "1") > 2.4V

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

- low (logic “0") < 0.5 V

- high (logic “1") > 2.4\

160-2500 kHz (depends on interpolation factor)

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

<0.5us

1 m, without connector

25m

a=_0.25TtO.125T

érééﬁl
igg g iRy
LT or
LTI w2
T 02
uo
0o

a

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 REQUIREMENTS
X
\\ L
~
8 / SE
N
|
3+0.1
63 MIN
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat con-  15-pin flat 10-pin round 10-pin round
connector connector connector nector connector connector connector
DIGITAL READOUT DEVICES CS3000 CS5500
EXTERNAL INTERPOLATOR NK
ORDER FORM
A170H - X XXX - X = XX - XXX - X
OUTPUT SIGNAL PULSE NUMBER OPTIONAL LINE NUM- REFERENCE ACCURACY CABLE LENGTH: CONNECTOR
VERSION: PER REVOLUTION:  BER ON DISC (2): SIGNAL: GRADE: TYPE:
A 18000 18000 S - one per revolution, 20 - +2.0 arc.sec. ARO1 - 1m W - without connector
AV 36000 K - distance-coded 25 - £2.5 arc.sec. ARO2 - 2m B12 - round, 12 pins
F 3600000 50 - +5.0 arc.sec. ARO3 - 3m C9 -round, 9 pins
*only for A170H-F C12 - round, 12 pins

D9 - flat, 9 pins

D15 - flat, 15 pins

RS10 - round, 10 pins

ONC - round, 10 pins
ORDER EXAMPLES: 1) A170H-F-360000/36000-K-25-AR01/C12

2) A170H-F-360000-K-25-AR01/C12

&
[}
y-
<3
o
=
)
o
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o
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AM36

MAGNETIC ABSOLUTE ROTARY ENCODER

e ss Lidod

Absolute magnetic rotary encoder AM36 is used for in-
formation about rotary movements electronic units when
working in the fields of metal working, industry automati-
sation, robotics industry , equipment control, measuring
equipment and others.

Encoder has magnetic operation device and case. Incor-
porated to case special integrated circuit receives mag-
netic device rotation and transfers it to output signals.

MECHANICAL DATA

Maximum shaft speed 10000 rpm Maximum weight without cable 0.07 kg
Maximum shaft load: Operating temperature -10...+70°C
) axia}l 5N Storage temperature -30...+80 °C
- radial (at shaft end) 10N

Maximum humidity (without conden- 98 %

Starting torque at 20°C < 0.002 Nm ) )
sation of moisture)
Rotor moment of inertia <2gom2 Permissible vibration (55 to 2000 Hz) < 100 m/s2
Protection (IEC 529) up to IP64 Permissible shock (11 ms) < 300 m/s2
12.5+1 35+1
33.5+1 @
36.5-02
Ol 24 2
Y N
|
8] [7 A
A

5 t C

) ] L .

fag)

Q N o

58 K
S
< ;
Q B
LI J

3.3

@5

7104]A]

C C

For IP54 (standard) For IP64 (on option)

15°



@ PRECIZIKA
ELECTRICAL D

Supply voltage: Output signals:
- standard +5V+5%
_ il +(10...30)V£5% Incremental TTL, HTL (Up to 1024ppr)
. a=0.25T+0.125T
Light source LED T
ajajaja
Accuracy +0.3 arc. degree LU U1
|EEppE ot
Resolution 212 (4096) ST LY
T 3(2)
Code binary 56
a
Maximum operating frequency, kHz 300
Through synchronous serial interface SSI (Up to 12bit)
Standard cable length im
Maximum cable length 25m
Clock
Data ) KOXD:\
MSB LSB
Clock frequency - 20kHz + 4 MHz; TTD - 25 ns + 15 ns
Commutation UVW (pole number 2, 4, 6,
8,10, 12, 14, 16)
4
| | ] | 1 %
Ul 1] 8
J | .
R ! ]
R o
\vn '; - -
P __Pi3_ Pl 2
- g
o
©
=
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 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
ORDER FORM
AM36 - X - XX - XX - XXX - XXX/X -X-X
OUTPUT POLE NUMBER PULSE NR. BIT NUMBER VOLTAGE CABLE LENGHT CONNECTOR COUPLING:
SIGNALS: FOR SIGNAL UVW: FOR TTL/HTL: FOR SSI: SUPPLY: AND OUTPUT: TYPE:
H1-TTL PO - for H1,H4,H6 for H2 - BO - for H2 05V - +8V AO1 - 1m (axial) W - without connector O - without
H2 - UVW P2 - 2 poles 16 ppr - B6 - 6 bit 30V - +(10...30)V AO2 - 2m B12 - round, 12 pins coupling
H3 - TTL-UVW P4 - 4 poles 32 ppr - B7 - 7 bit C9 -round, 9 pins 1 - with coupling
H4 - TTL-SSI P6 - 6 poles 64 ppr - B8 - 8 bit RO1 - 1m (radial) C12 - round, 12 pins
H5 - TTL-UVW-SSI P8 - 8 poles 128 ppr - B9 - 9 bit RO2 - 2m D9 - flat, 9 pins
H6 - HTL P10 - 10 poles 256 ppr - B10 - 10 bit D15 - flat, 15 pins
H7 - HTL-UVW P12 -12 poles 512 ppr-B11 - 11 bit RS10 - round, 10 pins
H8 - HTL-UVW-SSI P14 - 14 poles 1024 ppr - B12 - 12 bit ONC - round, 10 pins
P16 - 16 poles
. 1) AM36-H3-P6-6-05-R01/W-0
ORDER EXAMPLES: 2; AMB36-Ha-B12-30V-A01/D9-1
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AMS8

MAGNETIC ABSOLUTE ROTARY ENCODER

Absolute magnetic rotary encoder AM58 is used for in-
formation about rotary movements electronic units when
working in the fields of metal working, industry automa-
tisation, robotics industry, equipment control, measuring

equipment and others.

Encoder has magnetic operation device and case. Incor-
porated to case special integrated circuit receives mag-

netic device rotation and transfers it to output signals.

MECHANICAL DATA

AMBEBM, AMESE,
AMBEC, AMSEBC2,
AMBEEC3, AMSED

Maximum shaft speed 12000 rpm Maximum weight without cable 0.25 kg
Maximum shaft load: Operating temperature -25...+85 °C
- axial 10N
- radial (at shaft end) 20N Storage temperature -40...+125 °C
Starting torque at 200C <0.01 Nm Maximum humidity (non-condensing) 98 %
Rotor moment of inertia <15 gem?2 Permissible vibration (55 to 2000 Hz) <100 m/s2
Protection (IEC 529): up to IP67 Permissible shock (11 ms) < 1000 m/s2
LFJ 008~ L1£1.0 1MAX L1£1.0
] Cable outlet [ 1]
0.03]A version A
[¢] , _
D o = sl E
— &3 . AHHEY ——
Q --H-i
S:rzlii:lglet Connector outlet
H | version CA
l_ U |
4 N Connector outlet R
@0.08|B 10.5¢0.5 3 = version CR | 9
B T
a6 L3
Cable outlet
version AR
L1£1.0
18
Q
Connector type / . . N . . C12,C9 Cable axial Cable radial Cable axial-radial
cable outlet ONC axial RS10 axial C12,C9 axial ONC radial RS10 radial radial (ver. A) (ver. R) (ver. AR)
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
L3 M24 M14 M23 M24 M14 M23
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METROLOGY

Connector outlet

version CA
7 L1 L2 Cable outlet
| 7]o.08]A Cable outlet able outle
i version AR
. 1MAX version A
'y M4x5
0.03]A| 24610.1
El t-7 I
E o © -ﬁ B :th_
I — & 2 j
8 5 alala
gt L I
0 |
Q
S —
3 T i =
[O]go.08]8] 25 | Cable outlet
101 2 Connector outlet version R
[ version CR
L3
Connectortype/cable g\ ayial Rst0axial 12 ONG radial PS1° C12,C9radial  Cable axial (ver. o) CoPle radial Cabloldalsdi
outlet axial radial (ver. R) (ver. AR)
L1 44.5 mm 44.5 mm 44.5 mm 57.5mm 56.5 mm 566.5 mm 44.5 mm 44.5 mm 46.6 mm
L2 16 mm 9mm 22mm 16 mm 9mm 22mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23
[7]
T
Connector outlet 8
version CA c
L1 L2 Cable outlet Cable outlet o
N 1MAX version A version AR s
—
'y o
S
(3]
=
()]
hy 5
A
. I ]— ®©
=~ =
o | @ ©
| ©| © - —t ©
| V| Q) Q
NIES
© s
-I.S _l
Q
L5 s T
L 2 | Cable outlet
Connector outlet version R
I | i
- version CR
L3
Connector type /cable  qnG ayial  Rst0axial 12 €  ONG radial RS1° C12,C9radial  Cable axial (ver. o) Coble radial CDEHEERTEL
outlet axial radial (ver. R) (ver. AR)
L1 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
93.01 L2
4»0 2
45%2
Connector outlet
16 14 . version CA 8.05.001
13.5%
[ ey (DU DU NN A 721 kK Mdx8 || Cable outlet Cable outlet
version A version AR
1.5+01
266+0.1
0.8 |
m
ol 5| 8 . 3| 1
HER g , -
S ® L 4
[ TH
Cable outlet
1 = - 13 version R
Connector outlet
©|¢0'1|B| /V|0.03|A| L1+1.0 version CR
Aloa]a
Connectortype /cable g\ ayjal Rst0axial 12 ONG radial S1° C12,C9radial  Cable axial (ver. o) Coble radial G el
outlet axial radial (ver. R) (ver. AR)
L1 44.5 mm 44.5 mm 44.5 mm = 56.5 mm 566.5 mm 44.5 mm 44.5 mm 46.5 mm
L2 16 mm 9mm 22mm 16 mm 9mm 22mm 12 mm 12 mm
L3 M24 M14 M23 M24 M14 M23

47
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9304 L2
4.5+02
47 Connector outlet
17 14 _55 version CA
13.5°%!
Cable outlet Cable outlet
14.501 | version A version AR
08 N |
N
o e e i
sl & L B —1—
Q8 R
Q| § L 3 J_t-l [
l== L
3402
Cable outlet
13 version R
Connector outlet
L1+1.0 version CR
Connector type / ONC axial RS10 axial C12,Coaxial ONC radial RS10 radial C1 g, c9 Cable axial Cable radial Cable axial-radial
cable outlet radial (ver. A) (ver. R) (ver. AR)
L1 50 mm 50 mm 50 mm = 62 mm 62 mm 50 mm 50 mm 52 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12mm 12 mm
L3 M24 M14 M23 M24 M14 M23
L1£1.0 L11.0
C 0.03[A
|;I Cable outlet

5*%"

IEI version A |

-
] |
b4
LI (i — =R — .
Q - [ |
H A
58 o
X
o
+3a— Cabl}e outlet —
version R
|
o Connector outlet
19.5+1_|_10 - version CR ‘
I
26 L3
Cable outlet
E version AR
D L1£1.0
| ] — 1 8
Q
o35
Connector type / ONC axial RS10 axial C12,C9axial  ONC radial RS10 radial C1 2_, C9 Cable axial Cable radial Cable axial-radial
cable outlet radial (ver. A) (ver. R) (ver. AR)
L1 37.5 mm 37.5 mm 37.5 mm = 49.5 mm 49.5 mm 37.5 mm 37.5 mm 39.5 mm
L2 16 mm 9mm 22 mm 16 mm 9mm 22 mm 12 mm 12 mm

L3 M24 M14 M23 M24 M14 M23
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ELECTRICAL D

Supply voltage: Output signals:
- standard +5V+5%
- optional +10...30)V+5% Incremental TTL, HTL (Up to 1024ppr)
Light source LED a=?r.25T10.125T
alajala
Accuracy +0.3 arc. degree LT v
LT Tor
Resolution 212 (4096) LT
T %
Code binary 05
a
Maximum operating frequency, kHz 300
Through synchronous serial interface  SSI (Up to 12bit)
Standard cable length im
Maximum cable length im |
Clock
Data ) XDXD:\

MSB LSB
Clock < 4 Mhz 15u8 < to < 258
Clock frequency - 20kHz + 4 MHz; TTD - 25 ns + 15 ns

UVW (pole number 2, 4, 6, 8,

Commutation 10, 12, 14, 16) 5
)
ol 3
i 3]
| I g
\4 . o
: S
LYY : [ L 2
Vv =
Pl3 P3P o
_— c
P - ()]
©
=
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector connector connector connector
ONC
CONNECTORS ON HOUSING o . Gz A RS1Q 10-pin round
12-pin round connector 12-pin round connector 10-pin round connector
connector
DIGITAL READOUT DEVICES CS3000 CS5500
COUPLING SC30
EXTERNAL INTERPOLATOR NK
AM58 X - X - XX - XX - XXX - XXX -X -X
TYPE: OUTPUT POLE PULSE NR. BIT VOLTAGE CABLE LENGTH CONNECTOR COUPLING:
SIGNALS: NUMBER FOR PER TTL/ NUMBER SUPPLY: AND OUTLET OR OR FLANGE
SIGNAL UVW: HTL: FOR SSI: FLANGE SOCKET SOCKET TYPE:
ON CASE OUTLET:
M - AM58M H1-TTL PO - for H1,H4, H6 for H2 - BO - for H2 05V - +5V AO1T - 1m (A-axial cable) W* - without con- 0 - without
B - AM58B H2 - UVW P2 - 2 poles 16 ppr - B6 - 6 bit 30V - +(10...30)V nector coupling
C - AM58C H3 - TTL-UVW P4 - 4 poles 32 ppr - B7 - 7 bit RO1 - 1m (R-radial cable) B12* - round, 12 pins 1 - with coupling
C2 - H4 - TTL-SSI P6 - 6 poles 64 ppr - B8 - 8 bit C9 -round, 9 pins
AM58C2 H5 - TTL-UVW-SSI P8 - 8 poles 128 ppr - B9 - 9 bit ARO1 - 1m (AR-universal C12 - round, 12 pins
C3 - H6 - HTL P10 - 10 poles 256 ppr - B10 - 10 bit cable outlet) D9* - flat, 9 pins
AM58C3 H7 - HTL-UVWV P12 -12 poles 512 ppr-B11 - 11 bit D15 - flat, 15 pins
D - AM58D H8 - HTL-UVW-SSI P14 - 14 poles 1024 ppr - B12 - 12 bit CA - flange socket axial RS10 - round, 10 pins
P16 - 16 poles CR - flange socket radial ONC - round, 10 pins

*only for cable

ORDER EXAMPLES: 1) AM58M-H8-P8-B10-05-CA/C12-1
2) AME8B-H1-PO-B12-06-R01/W-0
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ENCODER COUPLINGS

Coupling is a device which connects two shafts with
for purpose of transmissioning motion. Coupling com-
pensates geometrical misalignments and axial motion
of connected shafts, enables the encoder work within
specified accuracy and prevents excessive bearing load.

Permissible shaft misalignments must be kept within lim-

its as shown in the table below.

Couplngmodel  s6w  sc70  sCcee1  soe2z

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

@D,
|

==
%)

30

+10 arc sec

150 Nm/rad
0.1 Nm
3x10°° kgm?
< 0.2 mm
<10
<0.2mm
16000 rpm

0.027 kg

A28, A36, AM36 AK50,
A58M, A58B, A58C, A58C2,
AB8C3, A58D, AKE8M,
AKSE8B, AK58C, AK58C2,
AK58C3, AK58D, AM58M,
AM58B, AM58C, AM58C2,

AM58C3, AM58D.

+2 arc sec +0.5 arc sec +1 arc sec
4000 Nm/rad 6000 Nm/rad 4000 Nm/rad
0.5Nm 1 Nm 1 Nm

2x10* kgm? 2x10* kgm 1.7x10* kgm?
< 0.3 mm < 0.3 mm < 0.3 mm
<0.5° <1° <20
<0.2mm <0.2mm <0.2mm
3000 rpm 1000 rpm 1000 rpm
0.22 kg 0.25 kg 0.21 kg

A110 A170 A170

GAHT, @EH7, @6H7, GTHT,

@8H7, @10H7, &1/4",

@5/16", &3/8"
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38
o
[N DS . |- ,
Q [
D1 D2
a © 8
S . @10F7
D14F7
20
5.5 3
4x90°+15'
+Z
4
(7]
T
L1 o
Q
c
o
. :
) N EREEE g
3 3 E
Q =
()]
c
(<))
©
T =
+Z
20
12 5.5 3 5
4x90°+15'
] D14F7 1A
- ‘ S N
// | N é§
/ ! N
/ I A
/ \
/ \
I N !
1) (D)) (O &8 {|{FHg
, SRS IR
\\ P /
\ /
\ /
\ ‘ 4
N | /
N | 7
N i ¢

\‘\\{j -~ 288+0.1

SC XX - XX / XX - XX
| 1

Ll: ! ¥

MODE DIAMETEDR D1: DIAMETER, Dz: *LENGTH:
SC30 04 - @4mm 04 - @4mm 22 - 22mm
SC70 05 - @5mm 05 - @56mm 30 -30mm
SC98-1
SCo8-2 *only for SC30
ORDER EXAMPLES: 1) SC30-05/05-22

2) SC98-2

3) SC70-10/14
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The Interpolation and Digitizing electronics interpolates
up to 10-fold and convert the sinusoidal scanning sig-
nals from photoelectric encoders to square-wave pulses
with TTL levels.

Possible interpolation factor: 1, 2, 3, 4, 5, 8, 10.

Under the cover the unit has commutation switch that
allows to Customer to change interpolation factor (see
table below)..

70

22

Input

connector _éé_

Al

D9, D15 é;%ﬂ

H—
S| [

-
D [ \er

Output
connector

C9, C12

14

o35

Armoured cable

Cable

e

©
MDW7H ®
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MECHANICAL DATA

Input signals: The positions of switches depending on
-Incremental signals 7-16 mA interpolation factor and linear/rotary en-
LEEEES e 23 i coder reference mark width
Output signals TTL(RS422) compatible
Operating voltage 5V .
, Reference mark width T/4
Max input frequency 50 kHz
L Swilches position
Possible input connector / cable C9, D9, D15, ONC, RS10 / cable, armoured cable Inte
fact
Possible output connector / cable C12, D9, D15, ONC, RS10 / cable, armoured 123456 .
|
cable pageae 1
Signal interpolation: B ER 2
- NK-1 1 - fold
- NK-2 2 - fold Il M II I I] 3
“NK-3 3-fold HENEN 4
- NK-4 4 - fold
5
- NK-5 5 - fold u IIII u I u
NK-8 8 - fold pagand 8
- NK-10 10 - fold N ENE 10
Encoder compatibility A28, A36, A42M, A75M, A58M, A58B, A58C,
A58C2, A58C3, A58D, A58H, A58H1, AS8HE, .
AB8HM, A9OH, A110, A170, A170H, AM36, Reference mark width T/2
AM58M, AM58B, AM58C, AM58C2, AM58C3 = 7]
AMSSD, L18, L18B, L18C, L18T, L23, L35, L35T, = Interpolation g
L50, MT, CMT, PCMT 123456 factor ]
Input signal Output signal u u u u u n 1 d=>
I | a=0.25T+0.125T ﬂ u u ﬂ n u P E
- T =0 a0 2
A s NI :
- pu il pu RRY] Eoa000] ¢ ]
o i LU U1 HEEER 5 &
T U2 "8 n a3 n
g AT
135 el, uo E'EE'RE 0
360° el. uo
a
B12 C9 C12 D9 D15 RS10 ONC
CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
connector connector connector connector connector connector connector
co C12 D9 D15 RS10 ONC
CONNECTORS ON HOUSING . 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round
12-pin round connector
connector connector connector connector connector
CABLE Cable 6 mm Armoured cable @6 mm
DIGITAL READOUT DEVICES CS3000 CS5500
ORDER FORM
NK - XX - XK - XOOKXXXX = XXX - XXX/ XXX
INPUT CONNECTOR INPUT CABLE i OUTPUT CL;NNECTOR OUTPUT CABLE
ICRPOLATION  (FEMALE)OR CABLE ~ LENGTH(FCORCP  SONNECTORON — (vaLE) OR CABLE LENGTH (FCORcP  SONMECTORON
. TYPE: SELECTED): . TYPE: SELECTED): :
1 D9 - flat, 9 pins W - without cable W - without connector D9 - flat, 9 pins W - without cable W - without connector
2 D15 - flat, 15 pins, 3rows  01-1m D9 - flat, 9 pins D15 - flat, 15 pins, 3rows 01 -1m B12 - round, 12 pins
3 C9 - round, 9 pins 02-2m D15 - flat, 15 pins, 3rows  C12 - round, 12 pins 02-2m C9 -round, 9 pins
4 RS 10 - round, 10 pins 03-3m RS 10 - round, 10 pins RS 10 - round, 10 pins 03-3m C12 - round, 12 pins
5 ONC - round, 10 pins ONC - round, 10 pins ONC - round, 10 pins D9 - flat, 9 pins
8 C - cable @6mm C - cable @6mm D15 - flat, 15 pins
10 CP - armoured cable CP - armored cable RS10 - round, 10 pins
@10mm @10mm ONC - round, 10 pins
ORDER EXAMPLES: 1) NK-5-C-01/D15-C-02-C12
2) NK-10-D9-W/W-D15-W/W.
53




2015 GENERAL PRODUCT CATALOG

L18

PHOTOELECTRIC LINEAR ENCODER

The sealed linear encoder L18 is used to convert linear
displacements of key machine components into electri-
cal signals containing information about the value and
direction of the displacement.

The encoder consists of a glass scale installed into a
rigid hollow housing and a ball-bearing-guided reading . , , .
head. To be able to work in harsh environments (lubri- Three versions of output signals are available:

cants and chips), the encoder has sealing lips. e L18-A - Sinusoidal signals, with amplitude approx.

11 YApp, require external subdividing electronics.

L18-AV - Sinusoidal signals, with amplitude approx.
1 Vpp, require external subdividing electronics.

L18-F - Square-wave, with integrated subdividing
electronics for interpolation x1, x2, x5, x10, x 25, x50.

Filtered air can be supplied into the housing of the en-
coder for extra protection. .

The photoelectric unit of the reading head generates
sinusoidal micro-current or TTL square-wave (standard e
RS422) output signals.

MECHANICAL DATA

Measuring lengths (ML), mm 70; 120; 170; 220; 270; 320; Max. traversing speed:

370; 420; 520; 620; 720; 820; -when interpolation factor is 1,2,5,10 1m/s
920; 1020; 1140; 1240 -when interpolation factor is 25 0.5 m/s
(other intermediate lengths on -when interpolation factor is 50 0.4 m/s
request)
Required moving force with sealing lips <3N
Protection (IEC 529
Accuracy grades to any metre within the +10; +5; +3 um (optional) —without co(mpresse)d air P53
ML (at 20°C) -with compressed air (optional) P64
Grating period 20 pm; 40 pm (optional) Weight 0.4 kg + 0.8 kg/m
Reference marks (RI): Operating temperature 0...+50°C
-standard for ML < 1020 mm 35mm from both ends of ML oo P *
-standard for ML > 1140 mm 45mm from both ends of ML Storage temperature -20...+70°C
-optional one RI at any location, or two
or more RI's separated by Permissible vibration (40 to 2000 Hz) < 30 m/s?
distances of n x50 mm or
distance-coded Permissible shock (11 ms) < 100 m/s?
s 8 |
| 7 |
A /
PR T e
N 7
== Ol = : i
] a 270 24.8
0 0.1|F
, 7T, L—J| Z7TolF
ML+105 ML+105
z z
For ML over 620mm housing should be affixed with epoxy
resin adhesive (e.g. UHU-plus). Cementing gap MAX 0.2mm
| Positive displacement
. - >
ML+105
18+0.1
———'
4015 //]01]F 405 P1/P2
A
55 P1 1 P2 5.5 /
7 T
N~ 1/ ~
0| I [Te] ~
~ /7 ‘l% ~ R | $|
©| /1 u © YKl
/1 - J\ K=} o
/1 3 o H
b / ™ o [
§ P3 /1 | P4 l | <
1" /
ST | 2 / =1 o | \edpa|
A 1l |j”:| ?I |
o [ © | Cable @6 (LIYC\?IP 4x2x0.14) 2> N - 0:0.3
< © 01lF able @6mm -P 4x2x0.14) or armour 18+0.1
~ A2 524 Vi = @10mm (SYLVYN 7/10) by special order
ML o J Compressed air inlet M5 (on the
1 left and right sides or on option)
10‘02! !10-04! !10-06! !1005! for distance-coded reference
5 0 20 40 60 marks RI (version K) F - Machine guideway

ML - Measuring length
P - Gauging points for alignment



ELECTRICAL DATA

VERSION

| Power supply

Light source

Resolution

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Standard cable length

L18-A ™\ 11 pApp
+5V = 5%/ < 90 mA

LED

Depends on external subdividing
electronics

Two sinusoidal I, and |, Amplitude at

1 kQ load:

-1 =716 pA

-12=7-16 pA

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

50 kHz

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

3 m, without connector

L18-AV ™\ 1 Vpp
+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

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

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

3 m, without connector

PRECIZIKA

METROLOGY

©

L18-FIMTTL
+5V +56% /<120 mA

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

- high (logic "1") > 2.4V

One differential square-wave UO/UO per revolu-

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

50xk kHz, when interpolation factor is 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

Maximum cable length 5m 256m 25m
Output signals I, A a=0r.25T¢0.125T
| ] ajalaa
AN BLAN ML
l w2 LT LT ot
mgmee
90° et 90° el. [T %
1357 el. 135° 6.
360°el. 360° el. a vo
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
CONNECTORS FOR CABLE 12-pin round 12-pin round 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
L18 - XXX - XXX - XXX - XX - X - XX
—— l
OUTPUT SIGNALS MEASURING REFERENCE ACCURACY: COMPRESSED AIR: CABLE CONNECTOR
AND RESOLUTION: LENGTH: MARKS: LENGTH: TYPE:
A - Sinusoidal 0070 - 70mm N - none RI 05 - 5 um 0 - without compressed air 01 - 1m W - without connector
AV - Sinusoidal 0520 - 520mm S - standard 10 - 10 um 1 - with compressed air 02 -2m B12 - round, 12 pins
FO1-TTL O.1pm M - every 50 mm 03 -3m C9 -round, 9 pins
FO2 - TTL 0.2um 1240 - 1240mm K - distance coded G12 - round, 12 pins
FO5 - TTL 0.5um Ln/XXX - n'RI with 50-fold CPO1 - Tmarmoured D9 - flat, 9 pins
F10-TTL 1.0um steps /XXX distance of the CPO2 - 2m armoured D15 - flat, 15 pins
F25 - TTL 2.5um first Rl from the beginning of CPO3 - 3m armoured  RS10 - round, 10 pins
F50 - TTL 5.0um ML, mm ONC - round, 10 pins

ORDER EXAMPLE:

1) L18-F10-0420-L1/100-05-03/W
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L18B

PHOTOELECTRIC LINEAR ENCODER

The sealed linear encoder L18B is used to convert linear
displacements of key machine components into electri-
cal signals containing information about the value and
direction of the displacement.

The encoder consists of a glass scale installed into a
rigid hollow housing and a ball-bearing-guided reading
head. To be able to work in harsh environments (lubri-
cants and chips), the encoder has sealing lips.

The photoelectric unit of the reading head generates
sinusoidal micro-current or TTL square-wave (standard

RS422) output signals.

MECHANICAL DATA

Measuring lengths (ML), mm

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

- -

SFV0®

Three versions of output signals are available:

L18B-A - Sinusoidal signals, with amplitude approx.
11 pApp, require an external subdividing electronics.

L18B-AV - Sinusoidal signals, with amplitude ap-
prox. 1 Vpp, require external subdividing electronics.

L18B-F - Square-wave signals, with integrated sub-
dividing electronics for interpolation x1, x2, x5, x10,

x25, x50

Max. traversing speed:

470; 520; 620; 720; 820; 920; 1020; -when interpolation factor is 1m/s
1140; 1240; 1340; 1440; 1540; 1640; 1,2,5,10 . .
1740; 1840; 1940; 2040; 2140; 2240; -when interpolation factor is 25 0.5m/s
2340; 2440; 2540; 2640; 2740; 2840:; -when interpolation factor is 50 0.4 m/s
2940; 3040; 3140; 3240 ) ) )
(other intermediate lengths on request) Required moving force with <3N
sealing lips
Accuracy grades to any metre )
within the ML (at 20°C): e e e P53
-for ML 70 to 2040 +10; 5 um tth B o otional e
- for ML 2040 to 3240 +10m -with compressed air (optional)
Grating period 20 pm; 40 um (optional) Weight 0.4 kg +1.0kg/m
Reference marks (Rl): Operating temperature 0...+50°C
-standard for ML < 1020 mm 35mm from both ends of ML St t t -20...470°C
-standard for ML > 1140 mm 45mm from both ends of ML orage femperature *
-optional one Rl at any location, or two or more Permissible vibration (40 to 2000 < 30 m/s?
RI’s separated by distances of n x 50 Hz)
mm or distance-coded
Permissible shock (11 ms) <100 m/s?
™)
7 | 17
D T JL )
N D1 ‘@' I_l_l | _:H_ —l‘— 7 (, i
N 7i 7S]
B i i S 7 7 | <
—/ " " @45
,o || o, e 7
| Positive displacement
! ML+100
4015 // F 405
:"’. 20 200+0.15 continued graduate 20
P1 7" P2
© ©— 7 ©
11
Vi ~
/1 e
1/
3 /1 I ©
/1
/1
P3 /7 11| P4
| of " i [ =
= eS| @B S
4 © VH 25 A
<« @ | 01[F Cable @6mm (LIYCY-P 4x2x0.14) or armour
~ a2 524 7 o @10mm (SYLVYN 7/10) by special order
ML ‘ Compressed air inlet M5 (on the
1 left and right sides or on option)
10-02! !10-04! !10-06! !10-08! for distance-coded reference
5 0 20 40 60 marks RI (version K) F - Machine guideway
I ML - Measuring length

P - Gauging points for alignment



ELECTRICAL DATA

VERSION

Power supply

Light source

Resolution

Incremental signals

Reference signal

Maximum operating frequency

Direction of signals

Standard cable length

L18B-A ™\ 11 yApp

+5V £ 5% /<90 mA

LED

Depends on external subdividing
electronics

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

-1 =7-16 pA

-12=7-16 pA

Quasi-triangular |,. Signal magnitude
at 1 kQ load:

-1, =2-8 pA

50 kHz

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

3 m, without connector

L18B-AV ™\~ 1 Vpp

+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

PRECIZIKA

METROLOGY

©

L18B-FIMLTTL

+5V £ 5% /<120 mA

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 UO/UO per revolu-

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

50xk kHz, when interpolation factor is 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

Maximum cable length 5m 25m 25m
Output signals I A a=0.25T+0.125T
- — T
IZ /\ +B ’g‘ a2 ’g‘
] 7 g ML
LIS RS LT LT o
- L e
v Wy T L o
135% el. 135% el. vo
360° el. 360° el. a uo
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
CONNECTORS FOR CABLE 12-pin round 12-pin round 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
L18B - X - XXX XXX - XX - X - XXX
| | | I
OUTPUT SIGNALS MEASURING REFERENCE ACCU&ACY: COMPRESSED AIR: CABLE CONNECTOR
AND RESOLUTION: LENGTH: MARKS: LENGTH: TYPE:
A - Sinusoidal 0070 - 70mm N - none RI 05 - +5um 0 - without compressed air 01 - 1m W - without connector
AV - Sinusoidal 0520 - 520mm S - standard 10 - £10um 1 - with compressed air 02 -2m B12 - round, 12 pins
F10-TTL O.1um M - every 50 mm 03 -3m C9 -round, 9 pins
FO5 - TTL 0.5um 3240 - 3240mm K - distance coded G12 - round, 12 pins
F10-TTL 1.0um Ln/XXX - nRI with 50-fold CPO1 - Tmarmoured D9 - flat, 9 pins
F25-TTL 2.5um steps / XXX distance CPO2 - 2m armoured D15 - flat, 15 pins
F50 - TTL 5.0pum of the first Rl from the CPO3 - 3m armoured  RS10 - round, 10 pins
beginning of ML, mm ONC - round, 10 pins
ORDER EXAMPLE: 1) L18B-F10-2440-S-05-1-CPO3/W
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L18C

PHOTOELECTRIC LINEAR ENCODER

The sealed linear encoder L18C is used to convert linear
displacements of key machine components into electri-
cal signals containing information about the value and
direction of the displacement.

The encoder consists of a glass scale installed into a
rigid hollow housing and a ball-bearing-guided reading
head. To be able to work in harsh environments (lubri-
cants and chips), the encoder has sealing lips. Filtered
air can be supplied into the housing of the encoder for

extra protection.

The photoelectric unit of the reading head generates
sinusoidal micro-current or TTL square-wave (standard

RS422) output signals.

Measuring lengths (ML), mm

MECHANICAL DATA

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

SFV0®

Two versions of output signals are available:

L18C-A sinusoidal signals, with amplitude not small-

er than 15 pApp, require an external subdividing

electronics.

L18C-F square-wave signals (TTL), with integrated

subdividing electronics for interpolation x1, x2, x5,

x10, x25, x50.

Max. traversing speed:

470; 520; 620; 720; 820; 920; 1020; -when interpolation factor is 1m/s
1140; 1240; 1340; 1440; 1540; 1640; 1,2,5,10
1740; 1840; 1940; 2040; 2140; 2240; -when interpolation factor is 25 0.5m/s
2340; 2440; 2540; 2640; 2740; 2840; -when interpolation factor is 50 0.4 m/s
2940; 3040; 3140; 3240
(other intermediate lengths on request) Required moving force with <3N
sealing lips
Accuracy grades to any metre Protection (IEC 529)
within the ML (at 20°C): -without compressed air IP53
- for ML 70 to 2040 +10; £5 ym -with compressed air (optional) P64
- for ML 2040 to 3240 +10 um
Weight 0.4 kg + 1.0 kg/m
Grating period 20 pm; 40 um (optional)
Operating temperature 0...+50°C
Reference marks (RI):
-standard S1 middle of ML+2 mm Storage temperature -20...4+70°C
-standard S2 40+2 mm from left end of ML
-optional 40+2 mm from right end of ML Permissible vibration (40 to 2000 <30 m/s?
one Rl at any location, or two or more Hz)
RI's separated by distances of n x o
50 mm Permissible shock (11 ms) < 100 m/s?
™)
| | . 22
Q | = ZElY
o R — Z1
~ 71 ™
T @ 19} 7 1, l |
@4.5 (n holes)
)| F M4
VAT GRS | 7
| Positive displacement
! ML+90 o
40£5 //101[F 4045
ML+30
[ T 18+0.1
0| 30 IL 9., P1/P2
P1 " P2 /
(AR ,//' T
hil 7 N7 |
A 3 gy | (s
L =]
2oy i 7 &
Qo /1 I ©f ,L F g
Er’ c-g;’l /1 _ 3
< /;/ T _|
P3 Vi 1|P4 l 1
1" /1
T R i o @ /" @ L = \pdipa\
3 7% S i - sl g _
VN 25 NS 0+0.3
Cable @6mm (LIYCY-P 4x2x0.14) or armour 0 1
0.1|F 18+0.1
10, 60 / 10mm (SYLVYN 7/10) by special order
25 84 _|_~17
ML ' J Compressed air inlet M5 (on the
1 left and right sides or on option)

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



@ PRECIZIKA
ELECTRICAL DATA

VERSION L18C-A ™\~ 11 pApp L18C-AV ™\~ 1 Vpp L18C-FILITTL
Power supply +5V £ 6% /<90 mA +5V + 5% < 120 mA +5V +56% /<120 mA
Light source LED LED LED
Resolution Depends on external subdividing Depends on external subdividing 5;1;2.5;0.5;0.2; 0.1 um (after 4-fold dividing in
electronics electronics subsequent electronics)
Incremental signals Two sinusoidal I, and |, Amplitude at Differential sine +A/-A and +B/-B Differential square-wave U1/U1 and U2/U2.
1 kQ load: Ampilitude at 120 €2 load: Signal levels at 20 mA load current:
-1 =7-16 pA -A=06-1.2V - low (logic "0") < 0.5V
-12=7-16 pA -B=06-1.2V - high (logic "1") > 2.4 V
Reference signal Quasi-triangular |, Signal magnitude Quasi-triangular +R and its complemen- One differential square-wave UO/UO per revolu-
at 1 kQ load: tary -R. Signals magnitude at 120Q load  tion. Signal levels at 20 mA load current:
-l =2-8pA -R=02-08V - low (logic "0”) < 0.5V
° - high (logic “1") > 2.4 V
Maximum operating frequency 50 kHz 50 kHz 50xk kHz, when interpolation factor is 1, 2, 5, 10
1000 kHz when interpolation factor is 25, 50
Direction of signals I, lags |, at reading head displacement B+ lags A+at reading head displace- U2 lags U1 at reading head displacement from
from left to right ment from left to right left to right
Standard cable length 3 m, without connector 3 m, without connector 3 m, without connector
Maximum cable length 5m 256m 256m
Output signals I, A a=0.25T+0.125T
ﬁ — T
L, N +B efafatel
AT TS NZEnRN v
ly +R LTl Tuor
- O e
90° el. 90° el. T uz
135°% el. 135° el. vo
360° el. 360° el. a o

Note: If cable extension is used the power supply conductor section should not be smaller than 0.5 mm?.
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B12 C9 C12 D9 D15 RS10 ONC B

CONNECTORS FOR CABLE 12-pin round 12-pin round 12-pin round 9-pin flat 15-pin flat 10-pin round 10-pin round g
connector connector connector connector connector connector connector [

£

3

S

DIGITAL READOUT DEVICES CS3000 CS5500 ©
£

17}

2

EXTERNAL INTERPOLATOR NK 8
°

£

o

ORDER FORM

L18C - XXX - XXXX - X/ XXX - XX - X - XX/ X

L L= L

OUTPUT SIGNALS MEASURING REFERENCE MARKS: ACCURACY: COMPRESSED AIR: CABLE CONNECTOR
AND RESOLUTION: LENGTH: LENGTH: TYPE:

A - Sinusoidal 0070 - 70mm N - none Rl 05 - £5um 0 - without compressed ar ~ 01 - Tm W - without connector
AV - Sinusoidal 05620 - 520mm S1 - middle of ML + 2 10 - £10pum 1 - with compressed air 02 -2m B12 - round, 12 pins
FO1-TTL O.1um S2 - 40+2 mm from left end of ML 03 -3m C9 -round, 9 pins
FO2 - TTL 0.2um 3240 - 3240mm S8 - 40+2 mm from right end of ML C12 - round, 12 pins
FO5 - TTL 0.5um Ln/XXX - n is number of RI with step CPO1- 1m armoured D9 - flat, 9 pins
F10-TTL 1.0um 50 mm including the first, /XXX-distance CPO2 - 2marmoured D15 - flat, 16 pins
F25 - TTL 2.5um of the first RI from the beginning of CPO3 - 3m armoured  RS10 - round, 10 pins
F50 - TTL 5.0um ML, mm ONC - round, 10 pins

ORDER EXAMPLE: 1) L18C-F50-0520-N-05-0-03/0
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