
May 2014

Digital Readouts

Linear Encoders
For Manually Operated 
Machine Tools



Calle 49 Nº 5764 - Villa Ballester (B1653AOX) - Prov. de Buenos Aires - ARGENTINA
Tel: (+54 11) 4768-4242  / Fax: (+54 11) 4849-1212
Mail: ventas@nakase.com.ar / Web: www.nakase.com.ar

Representante oficial de:

[Argentina – Bolivia – Chile – Colombia - Costa Rica – Ecuador - El Salvador – 
Guatemala – Honduras – Nicaragua – Panamá – Paraguay – Perú -

República Dominicana – Uruguay – Venezuela.]



2

Digital readouts from HEIDENHAIN are 
used in a wide variety of applications. 
These include machine tools, infeed axes 
(e.g. on saws and presses), measuring and 
inspecting equipment, dividing apparatuses, 
setting tools, and measuring stations for 
production control. In order to meet the 
requirements of these applications, many 
encoders from HEIDENHAIN can be 
connected to the digital readouts.

The main application for digital readouts 
with two or more axes is on manually 
operated machine tools. Whether milling, 
drilling, boring or turning, the fi eld-proven 
cycles provide the operator with optimal 
support. Digital readouts show the current 
position quickly and clearly, enabling a 
signifi cant increase in work productivity. 
The most important linear encoders for 
position measurement on manually 
operated machine tools are also listed in 
this brochure.

You can fi nd other encoders for connection 
to the digital readouts on the Internet at 
www.heidenhain.de, or in the Linear 
Encoders for Controlled Machine Tools, 
Length Gauges, Angle Encoders and 
Rotary Encoders product catalogs.

Comprehensive descriptions of all available 
interfaces as well as general electrical 
information are included in the Interfaces 
for HEIDENHAIN Encoders brochure.

This catalog supersedes all previous 
editions, which thereby become invalid.
The basis for ordering from HEIDENHAIN 
is always the catalog edition valid when the 
contract is made.

Standards (ISO, EN, etc.) apply only where 
explicitly stated in the catalog.

In addition to digital readouts, HEIDENHAIN 
also offers evaluation electronics that fi nd 
application particularly in SPC inspection 
stations, tool presetters, profi le projectors, 
measuring microscopes, or coordinate 
measuring machines. These evaluation 

electronics for metrological applications 

feature either an integrated display or a 
connection for a PC.

More information is available on the 
Internet at www.heidenhain.de or in the 
Evaluation Electronics For Metrology 
Applications product catalog.
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HEIDENHAIN digital readouts have universal 
application: In addition to standard tasks on 
milling, drilling and boring machines and 
lathes, they also offer ideal solutions for 
many applications on machine tools, 
measuring and testing equipment, and 
special machines—in fact all machines 
where axis slides are traversed manually.

Versatile, ergonomic, and well 

thought-out

Digital readouts from HEIDENHAIN are 
designed for user friendliness.
Typical characteristics:
• Highly readable graphic display
• Graphic support and help functions
• Conversational user guidance
• A simple, logically arranged keypad helps 

you quickly master the available functions 
and enter positions reliably and rapidly

• Ergonomically designed push-button 
keypad with symbols that withstand 
years of use.

• Splash-protected front panel prevents 
coolant from damaging your digital 
readout.

• Sturdy cast-metal housing built for the 
worst of day-to-day workshop conditions.

HEIDENHAIN digital readouts

– Designed for the real world
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Fast

HEIDENHAIN digital readouts save you time. 
The distance-to-go display feature allows 
you to approach the next nominal position 
quickly and reliably, simply by traversing to 
a display value of zero. Datums can be set 
wherever needed. This simplifi es positioning, 
especially for workpieces with complicated 
dimensions.

When milling or boring hole patterns or 
rectangular pockets, the geometric data 
can be entered simply and quickly. You 
move the axis to target positions with the 
distance-to-go display.

On lathes, the sum display feature for 
saddle and top slide contributes to more 
accurate positioning. If taper dimension 
data are not complete, the display will help 
the operator to calculate the angles.

The POSITIP is ideal for small-batch 
production, because repetitive machining 
sequences can be stored as programs and 
then used as often as required.

– Operational advantages

Accurate

On older machine tools, precise machining 
in the range of 0.01 mm is a matter of luck, 
since worn machine elements make exact 
dial and vernier settings impossible.

Linear encoders from HEIDENHAIN sense 
machine slide movement directly. The 
backlash caused by mechanical transfer 
elements such as lead screws, racks and 
gears therefore has no infl uence. By 
determining the slide position directly, you 
achieve higher machining accuracy and 
reduce scrap rates.

Reliable

A highly readable display shows the 
measured positions with respect to the 
selected datum. As a result, the probability 
of error is reduced and machining becomes 
more reliable.

The graphic positioning aid of the POSITIP, 
ND 780 and ND 52x improves the speed 
and reliability of the distance-to-go display. 
Graphic illustrations help you to enter the 
geometric data correctly.
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Selection guide

Number of 

axes

Reference points/

Tool data

Functions

ND 200 series

Digital readouts for measuring devices, 
adjustment and testing equipment, 
automated tasks, as well as simple infeed 
and positioning tasks with one axis

• Monochrome (ND 280) or color screen 
(ND 287)

• Splash-proof full-travel keyboard
• Switching inputs/outputs (ND 287)

1 2 reference points –

• Distance-to-go display
• Metrological and statistical functions (sorting and 

tolerance checking, measurement series, SPC)
• Offsetting a second encoder (optional) for sum/

difference display, temperature compensation

ND 500 series

Digital readout for milling, drilling and 
boring machines, as well as lathes, with 
two or three axes

• Monochrome screen
• Membrane keyboard

2 10 datums;
16 tools

General:
• Distance-to-go display with graphic positioning aid
• Contour monitoring

Milling and drilling:
• Hole patterns (circular and linear patterns)
• Tool compensation

Turning:
• Radius/Diameter display
• Separate and sum display

3

ND 780

Digital read out for milling, drilling and 
boring machines, as well as lathes, with 
up to three axes

• Monochrome screen
• Splash-proof full-travel keyboard
• Switching inputs/outputs (via IOB 49)

Up to 3 10 datums;
16 tools

General:
• Distance-to-go display with graphic positioning aid

Milling and drilling:
• Hole patterns (circular and linear patterns)
• Tool compensation
• Probing functions for datums

Turning:
• Radius/Diameter display
• Separate and sum display
• Constant surface speed (via IOB 49)

POSITIP 880

Digital readout for milling, drilling and 
boring machines with up to six axes, and 
for lathes
• Color screen
• Program memory
• Splash-proof full-travel keyboard
• Switching inputs/outputs (via IOB 89)

Up to 6 Milling and drilling:
99 datums;
99 tools

Turning:
1 datum;
99 tools

General:
• Distance-to-go display with graphic positioning aid
• Contour monitoring
• Programming of machining steps

Milling and drilling:
• Hole patterns (circular and linear patterns)
• Tool compensation
• Probing functions for datums
• Roughing out rectangular pockets

Turning:
• Radius/Diameter display
• Separate and sum display
• Turning with allowances
• Turning

ND 1200 R RADIAL-DRILL series

Digital readouts for fast and conventional 
radial drills
• Monochrome screen
• Full-travel keyboard
• Switching inputs

2 1 datum • Conversion of polar (RA) to Cartesian coordinates 
(XY)

• XY/RA switch-over
• Distance-to-go display in machine coordinates 

R and A
• Hole patterns (circular and linear patterns)
• Probing functions for workpiece orientation and 

datums
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Encoder inputs Switching I/O Data interface Type Page

 1 VPP
 11 µAPP
EnDat 2.2

– RS-232-C/V.24
USB

ND 280 16

Yes RS-232-C/V.24
USB
Ethernet (option)

ND 287 Catalog: 

Evaluation 

Electronics

TTL – USB ND 522 18

ND 523

 1 VPP
 11 µAPP

• For KT edge fi nder
• For edge fi nder with 

contact triggering
• Additional via IOB 49

RS-232-C/V.24 ND 780 20

 1 VPP
 11 µAPP
EnDat 2.1

• For KT edge fi nder
• Additional via IOB 89

RS-232-C/V.24; 
Centronics

PT 880 22

 1 VPP
TTL

• Zero reset
• Measured value 

output
• For KT edge fi nder

RS-232-C/V.24
USB

ND 1202 R 24

ND 1203 R
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Functions

– Probing functions for datums (ND 780, POSITIP, ND 1200 R)

Accessory: KT edge fi nder

The KT is a triggering edge fi nder. The 
cylindrical stylus is spring-mounted in the 
edge fi nder housing. The stylus is defl ected 
when it contacts the workpiece, and the 
edge fi nder sends a triggering signal over 
the connecting cable to the ND or the 
POSITIP.

The KT edge fi nder allows you to set 
datums quickly and easily, without leaving 
marks on the workpiece.

Easy setup with probing functions

A very useful accessory for datum setting 
is the HEIDENHAIN KT edge fi nder: Simply 
move the edge fi nder toward a side of the 
workpiece until the stylus defl ects. The 
counter automatically stores the exact 
position, taking into account the direction 
of approach and the radius of the stylus. 
In milling machine mode, the ND 780, 
ND 1200 R und POSITIP digital readouts 
offer the following probe functions:
• Workpiece edge as reference line
• Workpiece centerline as reference line
• Circle center as datum

For electrically conductive workpieces, 
these functions are also possible on the 
ND 780 with an edge fi nder with contact 
triggering to ground.

Datum fi nding with the tool

The probe functions can also be performed 
with the tool.
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– Tool compensation (series ND 500, ND 780, POSITIP)

Tool compensation for milling machines

The digital readouts of the ND 500, ND 780 
and POSITIP series can save tool data, 
i.e. diameter, and the POSITIP also saves 
the length and axis of the tool in use. 
The POSITIP 880 features a tool table for 
99 tools, in which the data of pre-set tools 
or tool data determined on the machine 
can be stored.

When positioning in distance-to-go mode, 
the readouts take the tool radius (R+ or R–) 
in the machining plane into account, and 
the POSITIP also considers the tool length 
(L) in the spindle axis.

Determining and storing tool 

compensation values on lathes

With the ND 52x or ND 780 (16 tools) and 
the POSITIP (99 tools) readouts, you can 
store the dimensional data for the tools 
you insert in the turret or quick-change 
holder:
• Enter the tool position directly when 

turning the fi rst diameter, or
• “freeze” the current axis position value, 

retract the tool, measure the turned 
diameter and then enter that value.

Changing datums

If you change the workpiece or the 
workpiece datum, you can fi x the new 
datum without having to change the 
stored tool-offset values. The tool data are 
automatically referenced to the new 
datum.
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Functions

– Distance-to-go display (all digital readouts)

Distance-to-go display for turning 

and milling

The distance-to-go display feature 
simplifi es your work considerably: you 
enter the next nominal position, and the 
display shows you the distance remaining 
to the target position. This means, you 
simply move to the display value zero.

The displays for milling can also compensate 
the cutter radius. In this way you can directly 
use the drawing dimensions without having 
to do any conversions. You no longer have 
to remember any complicated values.

On POSITIP, the distance-to-go display is 
enhanced by a graphic positioning aid: 
As you traverse to zero, a square cursor 
moves into a target fork. If you prefer (for 
example for turning), the display can show 
the absolute position value instead of the 
graphic.

POSITIP’s distance-to-go display

With POSITIP you can turn while 
compensating for oversizes. Simply enter 
the oversize and use the distance-to-go 
display to traverse to zero.

Oversize Z

O
ve

rs
iz

e 
in

 X
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Automatic calculation of bolt hole 

patterns for milling and drilling

In milling machine mode you can machine 
bolt hole circles (full circle or circle 
segments) and linear hole patterns 
without having to calculate:

You simply enter the geometric dimensions 
and the number of holes from the drawing. 
The display calculates the coordinates of 
the individual holes in the working plane. 
You only need to traverse “to zero” and drill. 
Then the display shows the next position. 
The graphic display is a particularly useful 
feature: it lets you verify your input for the 
programmed bolt-hole pattern before 
machining.

With the ND 1200 R, the positions of the 
holes are displayed as the distance 
remaining for both for the angular axis and 
radial arm. 

If certain holes have to be machined for a 
second time, the ND 1200 R remembers 
these positions at a keystroke. After ending 
the fi rst operation, you can easily jump 
back to the positions concerned.

Hole 1

– Hole patterns (series ND 500, ND 780, POSITIP, ND 1200 R)
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Functions

– Contour monitoring (series ND 500, POSITIP)
– Rectangular pockets (POSITIP)

ND 500 series, POSITIP:

Contour monitoring for overseeing 

manual 2-D operations

Particularly for 2-D milling and turning, the 
contour monitoring function shows you 
whether you are moving the tool near to 
the defi ned contour. The POSITIP supports 
it in an especially compatible way: it shows 
whether you are still within the tolerance 
limits that you have defi ned. The magnify 
function makes this possible even for 
relatively narrow tolerances while a second 
window provides you with an overall view 
of the workpiece.

POSITIP:

Milling and roughing-out rectangular 

pockets

The POSITIP aids you in milling and 
roughing out rectangular pockets. The 
digital readout calculates from your input 
the required positioning steps, and you 
simply position to the zero position value.

CLIMB
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–  Help when working with lathes (series ND 500, ND 780, POSITIP)

Radius/Diameter display

In the lathe mode, you can see the positions 
of the transverse axis in either radius or 
diameter values. You can switch at a 
keystroke.

Sum display of longitudinal axes

In lathe mode, the positions of the saddle 
and the top slide are displayed either 
separately or as the sum of both values.

• If you select separate displays, the 
position values are referenced to the 
datum for each individual axis. If only the 
saddle is moved, the displayed value for 
the top-slide axis remains unchanged.

• If sum display is selected, the counter 
adds both values while taking the 
algebraic sign into account. You can now 
read the absolute position of the tool in 
relation to the workpiece datum—
without having to calculate!

Taper turning made easy

If taper dimensions do not include the 
angle, the integrated taper calculator will 
help you with the calculation. Simply enter 
the taper ratio or the two diameters and 
the length. The correct angle for the top 
slide will be displayed immediately.

Turning

The POSITIP digital readout features a 
cycle for turning a shoulder in several 
passes. The distance remaining to the 
target position is shown both in the 
longitudinal and tool axes. You decide on 
the best infeed increment.

Constant surface speed

Particularly in taper turning or parting, the 
surface speed usually changes along with 
the diameter. But a constant surface speed 
is better for optimum machining results 
and long tool life. In conjunction with the 
output module IOB 49, the ND 780 digital 
readout therefore makes it possible to 
control workpiece rotation to ensure a 
constant surface cutting speed in spite of a 
changing workpiece diameter.
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Functions

– Programming of machining steps (POSITIP, ND 1200 R)

The programming functions of POSITIP 
and ND 1200 R allow you to save repetitive 
machining steps as a program. Thus for 
example you can save all of the machining 
steps required as a program for a workpiece 
in a small-batch. In the Programming mode 
of operation, the distance-to-go display will 
guide you step-by-step to the programmed 
positions.

You can combine working steps into a 
program by either keying the program in 
step by step or by simply saving the actual 
positions while machining the fi rst 
workpiece (teach-in programming).

POSITIP also allows you to generate 
program-section repeats and subprograms. 
If you are machining point patterns, you 
can program incremental positioning steps 
and then repeat them as often as necessary 
(program-section repeat). If you need to run 
the same program sequence at separate 
locations on the workpiece, you can write 
a subprogram and call it as needed. This 
saves you work at the keyboard and 
reduces inputting errors. Fixed cycles such 
as Bolt Hole Circle, Linear Hole Pattern or 
Rectangular Pocket (boring, milling) or 
Multipass (turning) keep your programs 
short and save you programming time. 
In the course of your work, the readout 
presents each nominal position in the 
proper sequence. You need only move 
from one position to the next.

With the ND 1200 R you can also save the 
hole diameter for each position; when you 
run the program later, RADIAL-DRILL 
displays the respective hole diameters for 
each position. 

Example of a POSITIP program: 
Turning several recesses on the same 
workpiece

000 BEGIN PGM 40 MM
001 X+80.000
002 Z+20.000
003 X+40.000
004 Z -5 000
005 LBL #8
006 IZ–20.000
007 X+25.000
008 X+40.000
009 CYCL 7.0 RPTLBL 8 3/3
010 CYCL 7.1 OUTZ +0.000
011 CYCL 7.2 OUTX +0.000
012 X+80.000
013 END PGM 40 MM
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– For fast and conventional radial drills (ND 1200 R)

The special functions for standard radial 

drills (with moving drill head mounted 
laterally) and the fast radial drills (with drill 
head at end of radially moving arm) are 
integrated in the ND 1200 R RADIAL-DRILL 
readouts. 

Coordinate transformation

You can switch between display in polar 
coordinates (radius R and angle A) and 
Cartesian coordinates (X, Y) at any time 
with a simple keystroke—even during 
positioning. You can also switch as desired 
between absolute or incremental 
dimension display.

XY drilling coordinates

For positioning, the ND 1200 R automati-
cally converts position values from polar 
coordinates to Cartesian coordinates. You 
enter the drawing’s dimensions—absolute 
or incremental—directly as XY coordinates. 
RADIAL-DRILL calculates the path from the 
momentary position to the target position 
and shows you this remaining distance as 
separate values of the radial and angular 
axes, i.e. in machine coordinates. You 
position the tool head simply by moving to 
the display value zero: fi rst you position the 
head to the radius display value zero and 
then you swing the arm until the angular 
display (A) is at zero. 

It is advisable during positioning, however, 
that at least one of the axes can be clamped 
separately from the other.

Drill diameter

For every position you can save a drill 
diameter that is displayed when the position 
is next called.

Target position

Target position

Target position

Radial 
distance 
to go

Angular distance 
to go

Original spindle 
position

Machine column

Machine column

Entry in Cartesian coordinates Display of distance to go in polar coordinates



16

ND 280

The ND 280 digital readout for one axis 
is designed for simple measuring and 
positioning tasks, such as infeed for a 
circular saw, the stroke of press travel, or 
the position of an additional rotary table on 
a machine tool. 

Design

The ND 200 series features a sturdy 
aluminum die-cast housing. The splash-
proof full-travel keyboard is built for the 
workshop. A large graphic TFT monitor 
displays the measured values, the status 
and the soft-key row.

Functions

The standard ND 280 readout provides the 
basic functions for simple measuring and 
positioning tasks. The ND 287 evaluation unit 
(see catalog titled Evaluation Electronics for 
Metrology Applications) offers expanded 
functions such as metrological acquisition 
and statistical evaluation of measured 
values. With its switching inputs and 
outputs, it also permit operation in simple 
automated environments.

Data interfaces

The ND 280 has serial interfaces for 
measured value transfer to a PC or printer, 
for input/output of parameters and 
compensation value lists, and for 
diagnostics:
• USB (UART)
• RS-232-C/V.24

ND 280

– The digital readout for one axis
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 ND 280

Axes 1

Encoder inputs  1 VPP,   11 µAPP or EnDat1): D-sub female 15-pin (automatic interface recognition)

Input frequency  1 VPP:  500 kHz; 11 µAPP:  100 kHz

Subdivision factor 4096-fold

Display step2) Adjustable, max. 9 digits
Linear axis: 0.5 to 0.002 µm
Angular axis: 0.5° to 0.000 01° or 00°00’00.1

Display Monochrome TFT screen

Position values, dialogs and input, graphic functions and soft keys

Status display Operating mode, REF, datum, scaling factor, compensation, stopwatch, unit of measure, soft-key level

Functions • REF reference-mark evaluation for distance-coded or single reference marks
• 2 reference points
• Distance-to-go mode
• Integrated help and diagnostics
• Remote operation via serial interface

Axis-error 

compensation

Linear axis: Linear and multipoint over up to 200 points
Angle axis: Multipoint linear with 180 compensation points (every 2°)

Data interface • RS-232-C/V.24
• USB (UART) port type B

Power connection 100 V to 240 V AC (-10 % to +15 %), 48 Hz to 62 Hz; 30 W

Operating temperature 0 °C to 45 °C (storage temperature –20 °C to 70 °C)

Protection EN 60 529 IP 40, front panel IP 54

Weight Approx. 2.5 kg

1) Purely serial, no evaluation of the incremental signals
2) Depends on the signal period of the connected encoder (display step  signal period/4096)
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ND 523

ND 500 series

– Simple position display unit for two and three axes

The position displays of the ND 500 series 
are suited for use on manually operated 
milling, drilling, boring machines and lathes 
with two or three axes. Due to the TTL 
encoder input, primarily the LS 328 and 
LS 628 linear encoders with a measuring 
step of 5 µm are used.

Design

With its sturdy housing and splash-proof 
membrane keyboard, the ND 500 is built 
for the workshop. The ND 500 series 
shows display position values, the soft-key 
row and other useful information on a 
monochrome graphic screen.

Functions

The most important functions are available 
quickly and directly via function keys. Soft 
keys with clear information in the local 
language enable you to make entries that 
fi t your momentary situation.

The distance-to-go display facilitates 
positioning tasks. You approach the next 
position quickly and reliably by simply 
moving until the display reads zero. The 
functions for each application are easily 
activated by parameter input. Special 
functions are available for producing hole 

patterns (linear patterns and circular 
patterns).

You can easily switch between radius and 
diameter display when the position display 
is confi gured for turning. On lathes with a 
separate top slide, the sum display feature 
of the ND 523 allows you to display the 
saddle and top slides together or separately. 
Setting datums on a lathe part is particularly 
easy with the freeze tool position function 
and subsequent retracting.

Data interfaces

A USB interface enables the digital readout 
to transfer measured values and import or 
export parameters and tables.
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  ND 522 ND 523

Axes 2 axes from A to Z 3 axes from A to Z and ZS

Encoder inputs 2 x  TTL; D-sub female 9-pin 3 x  TTL; D-sub female 9-pin

Input frequency  100 kHz

Signal period 2 µm, 4 µm, 10 µm, 20 µm, 40 µm, 100 µm, 10 240 µm, 12 800 µm

Line count Any

Evaluation 1/2/4-fold

Display step
1) Linear axis: 1 mm to 0.0001 mm; 0.005 with LS 328/LS 628

Angular axis: 1° to 0.0001° (00° 00’ 01”)

Display Monochrome fl at screen for position values, dialog and input displays, graphic functions and graphic 
positioning support

Status display Operating mode, REF, reference-point number, tool number, inch, scale, feed-rate display, stopwatch

For milling/drilling/boring Tool compensation R+, R–

For turning Radius/Diameter display
Separate or sum display for Z and ZO

Functions • 10 reference points
• 16 tools
• REF reference mark evaluation for distance-coded and single reference marks
• Distance-to-go display with nominal position input in absolute or incremental values
• Contour monitoring
• Scaling factor
• mm/inch switching
• HELP: On-screen operating instructions
• INFO: Stopwatch, pocket calculator, cutting data calculator (for milling), taper calculator (for turning)

For milling/drilling/boring • Calculation of positions for hole patterns (circular patterns as well as linear patterns)
• Tool radius compensation

For turning • Freezing the tool position for back-off

Error compensation Axis error: Linear and multipoint over up to 200 points
Backlash compensation: For length measurement via ball screw and rotary encoder

Data interface USB type B connector; 115 200 baud
• For output of measured values and parameters
• For input of parameters, remote control of keys and commands

Accessories Tilting base, mounting arm

Power connection 100 to 240 V AC (–15 % to +10 %), 48 Hz to 62 Hz; 54 W

Operating temperature 0 °C to 45 °C (storage temperature –20 °C to 70 °C)

Protection EN 60 529 IP 40, front panel IP 54

Weight Approx. 2.6 kg

1) Depends on the signal period or line count of the connected encoder
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ND 780

– Adaptable readout for up to three axes

The ND 780 digital readout is especially 
suited for use on milling, drilling and boring 
machines and lathes with up to three axes. 
A separate I/O unit provides switching 
input/outputs for simple tasks in automation.

Design

The ND 780 digital readout is designed as 
a sturdy upright unit with splash-proof full-
travel keypad for use in a workshop. It is 
equipped with a monochrome fl at screen 
for position values, dialog and input displays, 
graphic functions and graphic positioning 
support.

Functions

The ND 780 readout is characterized by 
its plain language dialog guidance. The 
distance-to-go display facilitates 
positioning tasks. You approach the next 
position quickly and reliably by simply 
moving until the display reads zero. The 
functions for each application are easily 
activated by parameter input. Special 
functions are available for producing hole 

patterns (linear patterns and circular 
patterns). Datums can be determined 
quickly and accurately with an edge fi nder. 
The ND 780 readout supports you with 
special probing functions.

You can easily switch between radius and 
diameter display when the position display 
is confi gured for turning. The readout also 
offers support for lathes with separate 
top slide: The sum display feature allows 
you to display the saddle and top slides 
together or separately. To set a datum, 
simply touch the workpiece and freeze the 

tool position. Then retract and measure 
workpiece with the tool out of the way.

Data interfaces

The ND 780 has an RS-232-C/V.24 serial 
interface for measured value transfer to a 
PC or printer, for input/output of parameters 
and compensation value lists, and for 
diagnostics.
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  ND 780

Axes Up to 3 axes from A to Z and ZO, ZS

Encoder inputs 3 x 1 VPP or  11 µAPP; D-sub female 15-pin (automatic interface recognition)

Input frequency  100 kHz

Signal period 2 µm, 4 µm, 10 µm, 20 µm, 40 µm, 100 µm, 10 240 µm, 12 800 µm

Line count Any

Subdivision factor Max. 1024-fold

Display step
1) Linear axis: 1 mm to 0.0001 mm

Angular axis: 1° to 0.0001° (00° 00’ 01”)

Display Monochrome fl at screen for position values, dialog and input displays, graphic functions and graphic 
positioning support

Status display Operating mode, REF, reference-point number, tool number, inch, scale, feed-rate display, stopwatch

For milling/drilling/boring Tool compensation R+, R–

For turning Radius/Diameter display
Separate or sum display for Z and ZO

Functions • 10 reference points
• 16 tools
• REF reference mark evaluation for distance-coded and single reference marks
• Distance-to-go display with nominal position input in absolute or incremental values
• Scaling factor
• mm/inch switching
• HELP: On-screen operating instructions
• INFO: Stopwatch, pocket calculator, cutting data calculator (for milling), taper calculator (for turning)

For milling/drilling/boring • Calculation of positions for hole patterns (circular patterns as well as linear patterns)
• Tool radius compensation
• Probing function for datum acquisition with the KT edge fi nder: "Edge," "Centerline" and "Circle center"

For turning • Freezing the tool position for back-off
• Setup functions for datum setting with the tool

Error compensation Axis error: Linear and multipoint over up to 200 points
Backlash compensation: For length measurement via ball screw and rotary encoder

Data interface RS-232-C/V.24 300 to 115 200 baud
• For output of measured values and parameters
• For input of parameters, remote control of keys and commands

Switching I/O • Two inputs (pulse or contact) for measured value output
• 1 input for KT edge fi nder
• 1 input for edge fi nder with contact triggering
• Further input/outputs over the IOB 49 input/output unit

Accessories KT edge fi nder (for milling) tilting base, handle, tilt/swivel mount, pivot arm

Power connection 100 to 240 V AC (–15 % to +10 %), 48 Hz to 62 Hz; 30 W

Operating temperature 0 °C to 45 °C (storage temperature –20 °C to 70 °C)

Protection EN 60 529 IP 40, front panel IP 54

Weight Approx. 2.6 kg

1) Depends on the signal period or line count of the connected encoder
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POSITIP 880

– The programmable readout for up to six axes

The POSITIP 880 is a versatile display unit 
designed primarily for milling machines, 
drilling and boring machines and lathes 
with up to six axes. A separate I/O unit 
provides switching input/outputs for simple 
tasks in automation.

Design

The POSITIP 880 is designed as a sturdy 
upright unit with splash-proof full-travel 
keypad for use in the workshop. It supports 
all operations with straightforward 
interactive menus on its large, easy-to-read 
color fl at screen.

Functions

The POSITIP provides advanced features 
beyond those offered by the ND 780 digital 
readout. The POSITIP supports any axis 
combination and helps you at 2-D machining 
operations with its graphic contour 
monitoring and magnify function. In the 
milling mode, it supports you in machining 
and clearing out rectangular pockets while 
it takes allowances into account during 
turning.

The programming capabilities of POSITIP 
make it ideal for small-batch production on 
conventional machine tools: you can store 
up to 999 program blocks per program in 
its memory. Programs are created by either 
keying them in step by step or generating 
them through actual position capture 
(teach-in programming). With the subpro-
gramming capability, you can enter 
repetitive machining sequences on the 
same workpiece once only. Fixed cycles 
keep your programs short and save you 
programming time.

Data interfaces

The POSITIP 880 has an RS-232-C/V.24 
serial interface for measured value transfer 
to a PC or printer, for input/output of 
parameters and compensation value lists, 
and for diagnostics.

A parallel Centronics interface is also 
provided for pure measured value output.
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 POSITIP 880

Axes Up to 6 axes from A to Z and ZO, ZS

Encoder inputs 6 x 1 VPP,  11 µAPP or EnDat 2.1; 
D-sub female 15-pin (automatic interface recognition)

Input frequency  100 kHz

Signal period 0.128 µm, 2 µm, 4 µm, 10 µm, 20 µm, 40 µm, 100 µm, 10 240 µm, 12 800 µm

Line count Any

Subdivision factor Max. 1024-fold

Display step
1) Linear axis: 1 mm to 0.005 µm

Angular axis: 0.01° to 0.0001° (00° 00’ 01’’)

Display Color fl at screen for position values, dialog and input displays, graphic functions, graphic positioning 
support and contour monitoring

Status display Operating mode, REF, reference-point number, tool number, inch, scale, feed-rate display, stopwatch

For milling/drilling/boring Tool compensation R+, R–

For turning Radius/diameter display; separate or sum display for Z and ZO

Functions • REF reference-mark evaluation for distance-coded or single reference marks
• Distance-to-go mode, nominal position input (absolute or incremental)
• Scaling factor
• Contour monitoring with magnify function
• Any axis combinations
• HELP: On-screen operating instructions
• INFO: Stopwatch, pocket calculator, cutting data calculator (for milling), taper calculator (for turning)

For milling/drilling/boring • 99 datums and 99 tools
• Calculation of positions for hole patterns (circular patterns as well as linear patterns)
• Tool radius compensation
• Probing function for datum acquisition with the KT edge fi nder: "Edge," "Centerline" and "Circle center"
• Positioning aids for milling and the roughing out of a rectangle pocket

For turning • 1 reference point, 99 tools
• Freezing tool position for back-off
• Oversize allowances

Programming Up to 999 program blocks per program; sub programming capability with turning and mirroring; 
teach-in programming

Cycles For milling/drilling
 For turning

Lines, arcs, chamfers, circle patterns, linear patterns and rectangle pockets
Line segments, circular arcs, chamfers, multipass

Error compensation Linear and multipoint, up to 128 measuring points

Interfaces Serial
places

 Parallel

RS-232-C/V.24 300 to 115 200 baud
• For output of programs, measured values and parameters
• For loading of programs and parameters
Centronics for output of measured values

Switching I/O • Via IOB 89 external input/output unit
• 1 input for KT edge fi nder

Accessories KT edge fi nder (milling) tilting base, tilt/swivel mount, pivot arm

Power connection 100 V to 240 V AC (-5 % to +10 %), 48 Hz to 62 Hz; 35 W

Operating temperature 0 °C to 45 °C (storage temperature –20 °C to 70 °C)

Protection EN 60 529 IP 40, front panel IP 54

Weight Approx. 3.2 kg

1) Depends on the signal period or line count of the connected encoder
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ND 1200 R RADIAL-DRILL digital readout

Digital readouts for conventional and fast radial drilling machines

The ND 1200 R RADIAL-DRILL digital readout 
is an easily operated, powerful position 
readout for conventional and fast radial 
drilling machines. Machine movement is 
measured by a linear encoder on the radial 
arm and a rotary encoder or a friction-wheel 
system on the column. An additional 
encoder on the sleeve can also be used to 
measure and display the drilling depth.

Design

The ND 1200 R RADIAL-DRILL digital 
readout features a sturdy housing of die-cast 
aluminum and a splash-proof full-travel 
keyboard. The monochrome fl at-panel 
graphic display shows position values, plain 
language dialog and prompts as well as 
graphic functions.

Functions

With the ND 1200 R digital readout, you 
can switch at any time between display in 
polar coordinates (radius R, angle ) and 
Cartesian coordinates (X, Y). With the aid 
of the probing functions you’ll fi nd the 
workpiece datum and orientation faster. 
One essential working aid is the function 
for positioning with the distance-to-go 

display: You type in the nominal position—
i.e. the drilling coordinates—as X,Y values; 
the RADIAL-DRILL digital readout shows 
you the distance remaining to the target 
position as separate values for the angular 
and radial axes, which are therefore the 
machine coordinates. The ND 1200 R 
automatically calculates the positions when 
machining hole patterns such as bolt-hole 
circles and linear hole patterns, matrices or 
frames. The programming function of the 
ND 1200 R supports you when machining 
recurring workpieces and machining 
patterns.

Interfaces

The RS-232-C/V.24 and USB serial 
interfaces serve for saving programs and 
updating software.

Equipping a radial drill

The angular position of the radial arm is 
usually measured with a rotary encoder 
and friction wheel system or—for higher 
accuracy requirements—with an ROD 
angle encoder or rotary encoder. The drill 
head position and, if required, the spindle 
stroke are measured with LS linear encoders. 
The KT edge fi nder serves for an exact 
calibration of the machine and, if desired, 
to set up the workpiece.

ND 1200 R with tilting base
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 ND 1202 R ND 1203 R

Axes 2 from A to Z 3 from A to Z

Encoder inputs*  TTL (D-sub female 9-pin) or  1 VPP (D-sub female 15-pin)

Input frequency  200 kHz

Signal period Any

Line count Any

Subdivision factor  TTL: Max. 4-fold
 1 VPP: Max. 40-fold

Display step
1) Adjustable, max. 7 digits

Display 5.7” monochrome fl at-panel display for position values, dialogs and inputs, and soft keys

Functions • Conversion of Cartesian coordinates (X,Y) to polar coordinates (R,A)
• XY/RA switch-over
• Alignment function
• REF reference-mark evaluation for distance-coded or single reference marks
• Distance-to-go display in machine coordinates R and A
• mm/inch switching
• Absolute-incremental display
• Calculation of positions for hole patterns (circular patterns as well as linear patterns)
• Probing functions for workpiece orientation and reference-point acquisition with KT edge fi nder: "Edge," 

"Centerline" and "Circle center"

Programming Hole patterns with a total of 999 hole positions

Cycles Hole patterns (circular and linear patterns) with max. 100 positions

Error compensation Linear axis-error compensation as part of calibration

Data interface • RS-232-C/V.24; 300 to 115 200 baud
• USB type A

Switching inputs • Zero reset, measured value output (e.g. by foot switch)
• Edge fi nder (through universal touch probe interface)

Accessories Mounting arms, KT-130 edge fi nder, foot switch

Power connection 100 V to 240 V AC (-15 % to +10 %), 47 Hz to 63 Hz; 30 W

Operating temperature 0 °C to 45 °C (storage temperature –20 °C to 70 °C)

Protection EN 60 529 IP 40

Mounting* Tilting base or mounting base

Weight 

* Please select when ordering
1) Depends on the signal period of the connected encoder as well as the subdivision factor
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ND 200 series

The ND 200 series digital readouts were 
conceived as bench-top units. They can 
easily be stacked. Recesses on the top 
prevent the stacked units from moving out 
of place.

You can secure the ND 28x from below by 
using M4 screws on a base plate.

Two ND 28x readouts fi t next to each other 
in a 19” housing. A mounting adapter is 
available as an accessory for mounting in a 
19” housing.

Accessory:
Mounting adapter for 19“ housing
ID 654020-01

ND 500 series

You can set up the ND 52x either on a 
mounting arm on the machine, with the aid 
of a mounting base, or install it in a control 
panel. The parts required for fastening the 
display are included in delivery. They enable 
you to rotate and tilt the display. The 
mounting arm, mounting base, and 
mounting frame are available as 
accessories:

Accessory:
Mounting arm, straight (see page 29)
ID 382893-01

Mounting arm, offset (see page 29)
ID 382929-01

Mounting stand

ID 625491-01

Mounting frame

ID 647702-01
For mounting the ND 52x in a housing or 
operating panel.

Mounting

– ND 200 and ND 500 series

 Cutout for mounting
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The ND 780 display units were conceived 
as upright units. There are several possible 
mounting confi gurations:
• M4 threaded mounting hole on bottom 

of housing
• Tilting base
• Mounting frame
• Tilt/swivel assembly
• Mounting arm and tilt/swivel assembly

Accessories
Tilting base

ID 281619-01
The tilting base can be used to tilt the 
display forward and backward by up to 20°. 
It can be attached with M5 screws.

Tilt/swivel assembly

ID 520011-01
The joint permits tilting and rotation of the 
readout. It can be attached to a machine 
element or mounting arm with its M8 
screws.

Grip bar

ID 520012-01
The grip bar is attached to the base of the 
ND 780, and is used to easily swivel the 
readout.

Mounting arm, straight (see page 29)
ID 382893-01

Mounting arm, offset (see page 29)
ID 382929-01

Mounting frame

ID 532811-01
For mounting the ND 780 in a housing or 
operating panel.

– ND 780

 Cutout for mounting

Hex bolt
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Mounting

– POSITIP 880

The POSITIP 880 was conceived as an 
upright unit. There are several possible 
mounting confi gurations:
• M4 threaded mounting hole on bottom 

of housing
• Tilting base
• Tilt/swivel assembly
• Mounting arm and tilt/swivel assembly

Accessories
Tilting base

ID 382892-01
It can be used to tilt the display forward 
and backward by up to 20°. It can be 
attached with M5 screws.

Tilt/swivel assembly

ID 382891-01
The joint permits tilting and rotation of the 
readout. It can be attached to a machine 
element or mounting arm with its M8 
screws.

Mounting arm, straight (see page 29)
ID 382893-01

Mounting arm, offset (see page 29)
ID 382929-01
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Mounting arm, straight

You can use the mounting arm to easily 
place the display at a conveniently operable 
position. It can be attached to the machine 
and swiveled by either a bracket or a hex bolt. 
The display is attached to the mounting 
arm via its own tilt/swivel mount.

Accessory:
Mounting arm, straight

ID 382893-01

Mounting arm, offset

ID 382929-01

Hexagonal socket set 
screw, M6 x 12 mm (4x) 
(for adjustment)

Bracket

Washer

Screw with 
hexagon socket, 
M6 x 30 mm (2x)

Hexagon bolt, 
M8 x 70 mm

M8 hexagon 
locking nut

Front view of bracket

Arm

End cap (2x)

End cap (2x)
Tilt/swivel mount for 
ND 780 and POSITIP 880

Arm

Mounting adapter

Washer 0.15 mm (2x)

Setscrew with 
hexagon socket 
M6 x 12 mm (4x)

Hexagon bolt, M16 x 75 mm
Hexagon screw, M14 x 75 mm

Mounting arm, offset

– Mounting arms (accessories for series ND 500, ND 780, POSITIP)

Hexagonal socket set 
screw, M6 x 12 mm (4x) 
(for adjustment)

WasherScrew with 
hexagon socket, 
M6 x 30 mm (2x)

M8 locking 
hexagon nut 

Arm

End cap (2x)

Hexagon bolt, 
M8 x 70 mm

Bracket
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Mounting

Mounting and protection of ND 1200 R

Assembly

The ND 1200 R is shipped with either a 
tilting base or a mounting adapter.

Mounting stand

The readout can be used as a tabletop unit 
when placed on the tilting base. The readout 
can then be tilted forward or backward by 
up to 20° for the best reading angle. The 
tilting base can be attached with M5 
screws.

ID 382892-02

Mounting adapter

The mounting adapter is used to attach the 
ND 1200 R to a mounting arm or directly to 
the machine. It also enables the user to tilt 
the readout.

ID 682419-01

Protective cover (accessory)
Protective covers are available as accessories 
for keeping the keyboard and screen of the 
ND 1200R from becoming soiled. The 
display can still be easily read through the 
transparent protective covers. They fi t 
themselves optimally to the front of the 
unit, without impairing the ease of 
operation.

ID 681051-03

Mounting adapter
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Connectable encoders

Linear and angle encoders from 
HEIDENHAIN with various interfaces can 
be connected to HEIDENHAIN digital 
readouts (see table).

Connecting a linear or angle encoder

HEIDENHAIN linear and angle encoders 
can be connected easily and directly to the 
digital readouts.

The versatile readouts from HEIDENHAIN 
can be adapted to the encoder and the 
respective operating conditions. The 
following values can be set via parameters:
• Signal period of the linear encoder
• Line count of the angle or rotary encoder
• Desired display step (resolution)
• Counting direction
• Angle display, etc.

Specifi cs of connecting rotary encoders

Rotary encoders can also be connected to 
the display units in order to measure linear 
distances via spindle and rotary encoder 
combinations, or for measuring angles on 
rotary tables with worm gears. It must be 
taken into consideration that the errors of 
the mechanical transfer elements (spindle-
pitch error, reversal error, etc.) directly 
infl uence the positioning accuracy. The 
traverse distance and the display value can 
be adjusted to each other in the position 
display unit. With the POSITIP, you can also 
enter an additional factor (reduction gear).

Signal period of lead-screw/rotary-

encoder combination for linear 

measurement

Spindle pitch: 10 mm
Line count of the encoder: 1000 lines
Theoretical signal period:
10 mm : 1000 lines = 0.01 mm = 10 µm

Line count for angular measurement 

with rotary encoder via a worm gear

Gear ratio 9 : 1
Line count of the encoder:
e.g. 1000 lines
Theoretical line count for angular 
measurement (any value possible):
9 x 1000 lines = 9000 lines

Encoders

Type Connectable 

encoders

Interface Connecting elements

Encoder input

ND 280

ND 287

Incremental linear, 
angle or rotary 
encoders

 1 VPP
 11 µAPP

D-sub connector 
(female), 15-pin

Absolute linear, angle 
or rotary encoders

EnDat 2.1/2.2
(without incremental 
signals)

ND 522

ND 523

Incremental linear and 
angle encoders

 TTL D-sub connector 
(female) 9-pin

ND 780 Incremental linear and 
angle encoders

 1 VPP
 11 µAPP

D-sub connector 
(male), 15-pin

POSITIP 880 Incremental linear, 
angle or rotary 
encoders

 1 VPP
 11 µAPP

D-sub connector 
(male), 15-pin

Absolute linear, angle 
or rotary encoders

EnDat 2.1

ND 1202 R

ND 1203 R

Incremental linear, 
angle or rotary 
encoders

 1 VPP D-sub connector 
(male), 15-pin

 TTL D-sub connector 
(female) 9-pin
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Absolute encoders

With absolute encoders from HEIDENHAIN, 
the position value is available from the 
encoder immediately upon switch-on, and 
can be called at any time by the readout. 
There is no need to move the axes to fi nd 
the reference position. The absolute 
position information is read directly from 
the scale graduation and is output serially 
as an absolute position value via the 
bidirectional EnDat interface.

Signal period

Phase shift

Reference mark signal

90° 
elec.

Incremental encoders

Incremental linear and angle encoders 
from HEIDENHAIN output two sinusoidal 
signals phase-shifted by 90° as measuring 
signals, as well as one or more reference 
mark signals. The readout often subdivides 
the sinusoidal measuring signal in order to 
attain measuring steps smaller than the 
signal period.

Incremental measurement means 
measuring by counting. In order to attain 
an absolute reference, a reference mark is 
applied to the scale. When the reference 
mark is scanned, a signal associated with 
exactly one measuring step is generated. 
In this manner, the association between 
the position and the display value specifi ed 
by the datum setting is re-established by 
scanning the reference marks in each axis.

To speed and simplify the referencing 
procedure, many HEIDENHAIN scales (and 
graduated disks of angle encoders) have 
distance-coded reference marks. On these 
position encoders, the absolute position is 
already available after scanning two 
neighboring reference marks. For example, 
on linear encoders this distance is at most 
20 mm (LS, LF) or 80 mm (LB), and for 
angle encoders a rotation of at most 20°.

Sinusoidal measuring 
signals

Traverse with distance-
coded reference marks

Encoders
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Interfaces

Digital readouts feature interfaces for 
encoders, for communication and external 
operation.

 ND 280 ND 522

ND 523

ND 780 POSITIP 880 ND 1200 R

Encoders  1 VPP
 11 µAPP
EnDat1)

 TTL  1 VPP
 11 µAPP

 1 VPP
 11 µAPP
EnDat 2.1

 1 VPP
TTL

Edge Finder – – • KT 130
• Contact triggering

KT 130 KT 130

Data • RS-232-C/V.24
• USB (UART)

USB RS-232-C/V.24 • RS-232-C/V.24
• Centronics

• RS-232-C/V.24
• USB (UART)

Switching 

inputs

– – 4 (over IOB 49 input/
output unit)

8 (over IOB 89 input/
output unit)

For foot switch

Switching 

outputs

– 9 (over IOB 49 input/
output unit)

9 (over IOB 89 input/
output unit)

–

Analog 

output

– – 1 (over IOB 49 input/
output unit)

– –

1) Purely serial, no evaluation of the incremental signals
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Pin layout of series ND 200  1 VPP/ 11 µAPP/EnDat

15-pin 

D-sub fl ange socket 

(female)

 Power supply  Incremental signals Absolute position values

 4 12 2 10 6 1 9 3 11 14 7 5 13 8 15

 1 VPP UP Sensor

UP

0 V Sensor

0 V
/ A+ A– B+ B– R+ R– / / / /

11 µAPP Internal 

shield

I1+ I1– I2+ I2– I0+ I0– / / / /

EnDat / / / / / / DATA DATA CLOCK CLOCK

Shield on housing; UP = power supply voltage
Sensor: The sensor line is connected in the encoder with the corresponding power line.
Vacant pins or wires must not be used!

Interfaces

– Encoders

Pin layout of the ND 500 series  TTL

9-pin 

D-sub fl ange socket 

(female)

 Power supply Incremental signals Others 

 7 6 2 3 4 5 8 9 1

TTL UP 0 V Ua1  Ua2  Ua0  /

Shield on housing; UP = power supply voltage
Vacant pins or wires must not be used!

Pin layout ND 780  1 VPP/ 11 µAPP

 PT 880  1 VPP/ 11 µAPP/EnDat

15-pin 

D-sub fl ange socket 

(male)

 Power supply  Incremental signals Absolute position values

 1 9 2 11 13 3 4 6 7 10 12 5 8 14 15

1 VPP UP Sensor

UP

0 V Sensor

0 V
/ A+ A– B+ B– R+ R– / / / /

 11 µAPP Internal 

shield

I1+ I1– I2+ I2– I0+ I0– / / / /

EnDat A+ A– B+ B– / / DATA DATA CLOCK CLOCK

Shield on housing; UP = power supply voltage
Sensor: The sensor line is connected in the encoder with the corresponding power line.
Vacant pins or wires must not be used!
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Pin layout of ND 1200 R series  1 VPP

15-pin 

D-sub fl ange socket 

(female)

 Power supply Incremental signals Others

 4 12 2 10 1 9 3 11 14 7 5/6/8/

13/15

 1 VPP UP Sensor

UP

0 V Sensor

0 V
A+ A– B+ B– R+ R– /

Cable shield connected to housing; UP = power supply voltage
Sensor: The sensor line is connected in the encoder with the corresponding power line.
Vacant pins or wires must not be used!

Pin layout of the ND 1200 R series  TTL

9-pin 

D-sub fl ange socket 

(female)

 Power supply Incremental signals Others

 7 6 2 3 4 5 9 8 1

TTL UP 0 V Ua1  Ua2  Ua0  /

Cable shield connected to housing; UP = power supply voltage
Vacant pins or wires must not be used!
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The digital readouts from HEIDENHAIN 
feature serial data interfaces for connecting 
a printer or PC. Depending on the readout’s 
features, it can output measured values, 
measurement series, parameters and 
programs. It can also load compensation 
value tables, parameters and programs, 
and it can be operated remotely through 
the simulation of keyed-in commands.

USB
The ND 28x and ND 52x digital readouts 
have a USB interface function with connector 
type B. The USB interface functions as a 
UART (Universal Asynchronous Receiver 
Transmitter). A special driver software is 
required for operation (free download at 
www.heidenhain.de). The data are 
transferred in ASCII code.

Pin Assignment

1 VCC + 5 V

2 D– Data –

3 D+ Data +

4 GND Weight

Interfaces

– Serial data transfer

There are many possible ways to start the 

measured value transfer:
• From the keyboard with the EXPORT 

soft key
• By the software command CTRL B
• Via external signal through a pulse or 

make contact at a D-sub connection 
(on POSITIP at IOB 89)

• Through defl ection of the edge fi nder 
(only on ND 780)
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Signal Signal level

1 = active

Signal level

0 = not active

TXD, RXD -3 V to -15 V +3 V to +15 V

RTS, CTS
DSR, DTR

+3 V to +15 V -3 V to -15 V

RS-232-C/V.24
This serial interface follows the EIA standard 
RS-232-C and the CCITT standard V.24. 
It uses a 9-pin D-sub female connection. 
The data are transferred in ASCII code. The 
data format is adjustable (default value in 
bold type):
• Start bit
• 7/8 data bits
• Parity bit (none/even/odd)
• 1/2 stop bits

Accessories
Connecting cable, complete with two 
D-sub connectors (female) 9-pin
ID 366964-xx

Connecting cable, complete with D-sub 
connector (female) 9-pin and 25-pin (male)
ID 368017-xx

Pin Assignment

1 Do not assign

3 TXD – Transmitted data

2 RXD – Received data

7 RTS – Request to send

8 CTS – Clear to send

6 DSR – Data set ready

5 SIGNAL GND – Signal ground

4 DTR – Data Terminal Ready

9 Do not assign  
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The ND 780 provides application-dependent 
additional functions that are available when 
the IOB 49 external input/output unit is 
connected.

IOB 49 external input/output unit

ID 532900-01
The IOB 49 input/output unit is attached 
to a standard NS 35 rail (DIN 46 227 or 
EN 50 022). It is connected to the ND 780 
using the touch probe input. LEDs show 
the power supply, the data transmission 
and the status of the inputs and outputs.

Accessory:
Connecting cable complete with 
connector, between IOB 49 and ND 780
ID 532899-xx

Distribution cable complete with 
connectors, for parallel connection of 
IOB 49 and KT 130 on ND 780
ID 532909-01

The additional functions can be confi gured 
on the ND 780 when the IOB 49 is 
connected.

Interfaces

– Switching I/O on ND 780 over IOB 49

IOB 49

4 switching inputs Zero reset of axes 1 to 3 (for milling applications)
Recognition of max. 3 operating gears (for turning 
applications)
External activation of CSS (for turning applications)

9 switching outputs 8 relay outputs as switching functions (for milling 
applications)
1 relay output for readiness

1 analog output 0 V to 10 V (turning mode) for constant surface speed 

Power supply Through ND 780

Cable length  15 m to the ND 780

Storage temperature

Operating temperature

–20 °C to +70 °C
0 to 45 °C

Switching inputs
The switching inputs are active when a 
High signal (contact or pulse) is present. 
They are isolated and can be supplied 
externally or internally.

Signal level of the switching outputs

0 V  UL  1.5 V
4.5 V  UH  26 V
IL  25 mA
tmin  100 ms

Zero reset

In the milling mode, each axis can be set to 
the display value 0 over an external signal.

Detection of gear ranges

In the turning mode, three switching inputs 
are available for the recognition of gear 
ranges.

Switching inputs for 
internal power supply

Switching inputs for 
external power supply
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condition

Relay in pulsed 
mode

Relay in continuous 
mode

Analog output

Constant surface cutting speed CSS 

(in turning mode)
CSS provides spindle speed control as the 
diameter of the workpiece changes. A speed 
command signal is sent to the inverter of 
the spindle motor via the analog interface 
(0 V to 10 V DAC) of the IOB 49. The maxi-
mum and minimum permissible spindle 
speeds can be specifi ed. In addition, a 
maximum of three operating gears can be 
taken into account. The ND 780 recognizes 
the current gear selection by means of the 
switching inputs of the IOB 49. CSS control 
can also be started remotely (via an input 
to the CSS board) with an external switch.

Switching outputs
The IOB 49 features nine fl oating relay 
outputs.

Standby

The readiness output is at LOW level when 
the ND 780 cannot operate the IOB 
(e.g. not switched on, cable disconnected).

Switching functions (milling mode)
One or more switching ranges or switching 
points can be defi ned for an axis. Switch-off 

ranges lie symmetrically to the 0 display 
value. If switching points are used, the 
relay activates when the position display 
reaches a specifi c value. The direction 
function switches when the algebraic sign 
is changed.

You can set whether
• the switching function should apply to 

the actual value or distance-to-go mode,
• the relay will open or close when the 

condition is met,
• or the relay remains activated as long as 

the switching condition is met (continuous 
mode) or for a specifi ed duration (pulsed 
mode).

Switch-off range (e.g.)

Switching point (e.g.)

Direction (e.g.)
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Interfaces

– Switching I/O on POSITIP 880 over IOB 89

The POSITIP 880 features switching 
functions that you can defi ne as desired. 
The IOB 89 external input/output unit is 
necessary to output the switching signals.

IOB 89 external input/output unit

ID 532884-01

The IOB 89 input/output unit is attached 
to a standard NS 35 rail (EN 50 022 or 
DIN 46 227). It is connected to the 
POSITIP 880 via the auxiliary machining 
interface (AMI). LEDs show the status of 
the inputs and outputs.

Accessory:
Connecting cable complete with connector, 
between IOB 89 and POSITIP 880
ID 532856-xx

 IOB 89

8 switching inputs • Zero axes 1 to 6
• Start data output (contact or pulse)

9 switching outputs 8 freely defi nable switching functions
1 switching output ready for POSITIP 880

Power supply Device: 24 V DC ± 20 %/max. 1 A
Inputs: 5 V DC or 24 V DC ± 20 %/min. 0.25 A

Cable length Max. 10 m to POSITIP 880

Storage temperature

Operating temperature

–20 °C to +70 °C
0 to 45 °C

Contact

Pulse

Switching inputs

All switching inputs respond either to 
contact or pulse. Exception: The switching 
inputs for transmitting measured values 
over the data interface are separate for 
contact and pulse.

The switching input E is active when a 
Low signal UL is applied (contact or pulse 
to 0 V).

Signal level

– 0.5 V  UL  0.9 V with IL  6 mA
 3.9 V  UH  15.0 V
tmin  30 ms

Zero reset

Each axis can be set to the display value 0 
over an external signal.
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Switching outputs

Signal level of the switching outputs

UL  1.5 V with IL  100 mA
UH  24 V with IH  0.3 mA

Delay until signal output

tV  10 ms

Standby

This permanently available output is at 
LOW level when the POSITIP 880 cannot 
operate the IOB (e.g., not switched on, 
cable interrupted).

Switching I/O functions

The switching outputs can be confi gured 
on the POSITIP 880 when the IOB 89 is 
connected, and assigned to any axes. The 
following functions are possible:

Output of the traverse direction

The output switches with each change of 
the direction of traverse.

Switch-off ranges

The switch-off ranges are located 
symmetrically around the display value 0. 
They can be assigned to the axes in any 
manner. In the distance-to-go display mode 
(traverse to 0), switch-off signals are 
generated for any target position.

Trigger points

The output switches at the programmed 
position. The algebraic sign is taken into 
account.

Trigger point

Dis-
tance

Output
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Accessories

– External operating elements for ND 1200 R

With the foot switch, you can remotely 
operate the ND 1200 R, e.g. to switch to 
the next drilling position.

Foot switch (accessory)
With two freely assignable keys
Cable length 2.4 m

For ND with RJ 45 connector
ID 681041-01

Foot switch
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– ND 28x, ND 52x
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RJ45 

626015-xx

360645-xx 

ND 1202 R

ND 1203 R

 TTL

RJ45 

Switching inputs

Switching inputs
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Scale housing Accuracy 

grade

Measuring lengths

Recommended measuring steps 10 µm, 5 µm

Incremental linear 

measurement

• Glass scale

Slimline ± 10 µm 70 mm to 1 240 mm

Full size ± 10 µm 140 mm to 3 040 mm

Recommended measuring steps 1 µm, 0.5 µm and fi ner

Incremental linear 

measurement

• Glass scale

Slimline ± 5 µm
± 3 µm

70 to 1240 mm
With mounting spar:
70 mm to 2 040 mm

Full size ± 5 µm
± 3 µm

140 mm to 3 040 mm

Absolute linear 

measurement

• Glass scale

Slimline ± 5 µm
± 3 µm

70 to 1240 mm
With mounting spar or 
clamping elements:
70 mm to 2 040 mm

Full size ± 5 µm
± 3 µm

140 mm to 3 040 mm

Recommended measuring steps 10 µm, 5 µm, 1 µm

Incremental linear 

measurement for 

large measuring 

lengths

• Steel scale tape

Full size ± 5 µm 440 mm to 30 040 mm

Absolute linear 

measurement for 

large measuring 

lengths

• Steel scale tape

4240 mm to 28 040 mm

Linear encoders

– For manually operated machine tools

For typical applications on manual machine 
tools such as milling machines or lathes, 
display steps of 10 µm or 5 µm are 
suffi cient. Such display steps are provided 
by the LS 300 and LS 600 series linear 
encoders with an accuracy grade of ± 10 µm 
per meter traverse.

Jig boring machines, grinding machines, 
and measuring and inspection tasks 
normally require display steps of 1 µm 
and better. Linear encoders for these more 
stringent requirements typically feature 
accuracy grades of ± 5 µm per meter 
traverse.

These linear encoders, such as LS 487 or 
LS 187, are described in the Linear Encoders 
for Numerically Controlled Machine Tools 
brochure.

For limited installation space, for example 
on the slide of a lathe, linear encoders may 
be the best solution.

The linear encoders with full-sized scale 
housing function as universal linear encoders 
under normal mounting conditions.

Linear encoders for large traverses

On large boring or milling machines, but 
also on lathes with long Z axes, traverse 
ranges can extend to three meters and 
more. HEIDENHAIN has the proper linear 
encoders for such special applications.

The LB 382 or LC 200 with full-sized scale 
housing permit measuring lengths up 

30 040 mm or 28 040 mm, respectively. 
The housing is assembled from sections 
and mounted on the machine, and the 
single steel scale tape is then pulled into its 
slot. The LB 382 and LC 200 are described 
in the catalog titled Linear Encoders for 
Numerically Controlled Machine Tools.

Absolute linear encoders

Encoders for absolute position measure-
ment are used on machines and equipment 
where axis positions must already be 
known upon switch-on. The LC 415, LC 115 
and LC 200 absolute linear encoders are 
described in the Linear Encoders for 
Numerically Controlled Machine Tools 
brochure. A product information sheet is 
available for the LC 183 and LC 483.
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LS 487/LC 415

LS 187/LC 115

LC 281/LC 211

LS 688 C

LS 388 C

Interface Signal period Type For more 

information

 1 VPP 20 µm LS 388 C Page 48

 TTL 20 µm LS 328 C

 1 VPP 20 µm LS 688 C Page 50

 TTL 20 µm LS 628 C

 1 VPP 20 µm LS 487 Catalog
Linear encoders 
for numerically 
controlled 
machine tools

* Product 
Information
LC 183
LC 483

 TTL To 1 µm LS 477

 1 VPP 20 µm LS 187

 TTL To 1 µm LS 177

EnDat 2.2 – LC 415

EnDat 2.2 with 
 1 VPP

20 µm LC 483*

EnDat 2.2 – LC 115

EnDat 2.2 with 
 1 VPP

20 µm LC 183*

 1 VPP 40 µm LB 382 Catalog
Linear encoders 
for numerically 
controlled 
machine tools

EnDat 2.2 with 
 1 VPP

40 µm LC 281

EnDat 2.2 – LC 211



48

LS 300 series

 = Beginning of measuring length (ML)
 = Reference mark position
F = Machine guideway
P = Gauging points for alignment
 = Required mating dimensions
 =  Direction of scanning unit for output signals in accordance with interface description
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 Incremental

Specifi cations LS 388 C LS 328 C

Measuring standard Glass scale with DIADUR graduation

Accuracy grade ± 10 µm

Measuring length ML*   70  120  170  220  270  320  370  420  470  520  570  620
 670  720  770  820  870  920  970 1 020 1 140 1 240

Interface  1 VPP  TTL

Grating period 20 µm

Edge separation a – 5 µs

Reference mark Distance-coded

Recommended 

measuring step
1)

10 µm, 5 µm

Power supply 5 V DC ± 0.25V/< 100 mA (without load)

Electrical connection Separate adapter cable connectable to mounting block

Cable length  30 m (with HEIDENHAIN cable)

Traversing speed  60 m/min

Required moving force  5 N

Vibration 55 to 2 000 Hz
Shock 6 ms

 150 m/s2 (EN 60 068-2-6)
 300 m/s2 (EN 60 068-2-27)

Operating temperature 0 °C to +50 °C

Protection EN 60 529 IP 53 when mounted according to the instructions

Weight 0.27 kg + 0.67 kg/m measuring length

* Please select when ordering
1) For position measurement

Please refer—especially for connection 
to non-HEIDENHAIN electronics—to the 
General electrical information in the 
Interfaces of HEIDENHAIN Encoders 
catalog.
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LS 600 series

, ,
 = Mounting options
F = Machine guideway
P, Q = Gauging points for alignment
 = Cable connection usable at either end
 = Compressed air inlet usable at either end
 = Required mating dimensions
 = Beginning of measuring length (ML)
 = Reference-mark position on LS 6x8 C
 =  Direction of scanning unit for output signals in accordance with interface description
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 Incremental

Specifi cations LS 688 C LS 628 C

Measuring standard Glass scale with DIADUR graduation

Accuracy grade ± 10 µm

Measuring length ML*  170  220  270  320  370  420  470  520  570  620  670  720  770  820
 870  920  970 1 020 1 140 1 240 1 340 1 440 1 540 1 640 1 740 1 840 2 040 2 240
2 440 2 640 2 840 3 040

Interface  1 VPP  TTL

Grating period 20 µm

Edge separation a – 5 µs

Reference mark Distance-coded

Recommended 

measuring step
1)

10 µm, 5 µm

Power supply 5 V DC ± 0.25V/< 100 mA (without load)

Electrical connection Separate adapter cable connectable to mounting block

Cable length  30 m (with HEIDENHAIN cable)

Traversing speed  60 m/min

Required moving force  5 N

Vibration 55 to 2 000 Hz
Shock 6 ms

 150 m/s2 (EN 60 068-2-6)
 300 m/s2 (EN 60 068-2-27)

Operating temperature 0 °C to 50 °C

Protection EN 60 529 IP 53 when mounted according to the instructions

Weight 0.7 kg + 2 kg/m ML

* Please select when ordering
1) For position measurement

Please refer—especially for connection 
to non-HEIDENHAIN electronics—to the 
General electrical information in the 
Interfaces of HEIDENHAIN Encoders 
catalog.
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Mounting instructions

LS 300 series

The slimline linear encoders should be 
fastened over their entire length onto a 
machined surface. The encoder is mounted 
so that the sealing lips are directed 
downward or away from splashwater.

Assembly

It is surprisingly simple to mount the 
LS 300 sealed linear encoders: you need 
only align the scale unit at several points 
along the machine guideway. Stop surfaces 
or stop pins can also be used to align the 
scale.

Use the mounting gauge to easily and 
quickly set the gap between the scale 
housing and the scanning unit. Ensure that 
the lateral tolerances are also maintained.

Accessories
Mounting gauge

ID 528753-01

LS 600 series

The full-size linear encoders are fastened to 
a machined surface only at the ends with 
their mounting blocks. Measuring lengths 
over 620 mm require one or more support 
brackets to improve vibration behavior.

The inclined arrangement of the sealing 
lips permits universal mounting with 
vertical or horizontal scale housing with 
equally high protection rating.

Assembly

When mounting the LS 600, the shipping 
brace already sets the proper gap between 
the scale unit and the scanning unit. You 
need only align the scale unit at several 
points along the machine guideway.
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Pin layout for LS 388 C, LS 688 C

12-pin M23 coupling (male) 12-pin M23 connector (male)

15-pin D-sub connector (female) 
For ND 780, POSITIP, IK 220

15-pin D-sub connector (male)
For ND 28x

 Power supply  Incremental signals Other signals

 12 2 10 11 5 6 8 1 3 4 9 7 /

 1 9 2 11 3 4 6 7 10 12 5/8/13/15 14 –

4 12 2 10 1 9 3 11 14 7 5/6/8/15 13 /

 UP Sensor
1)

UP

0 V Sensor
1)

0 V
A+ A– B+ B– R+ R– Vacant Vacant Vacant

 Brown/
Green

Blue White/
Green

White Brown Green Gray Pink Red Black / Violet Yellow

Shield on housing; UP = power supply
Sensor: The sensor line is connected internally with the corresponding power line.
Vacant pins or wires must not be used!
1) 

LIDA 2xx: Vacant

Signal period
360° elec.

(rated value)

A, B, R measured with oscilloscope in differential mode

Interfaces

Incremental signals  1 VPP

HEIDENHAIN encoders with  1 VPP 
interface provide voltage signals that can 
be highly interpolated.

The sinusoidal incremental signals A and 
B are phase-shifted by 90° elec. and have 
amplitudes of typically 1 VPP. The illustrated 
sequence of output signals—with B 
lagging A—applies for the direction of 
motion shown in the dimension drawing.

The reference mark signal R has an 
unambiguous assignment to the 
incremental signals. The output signal 
might be somewhat lower next to the 
reference mark.

Alternative 
signal shape

Comprehensive descriptions of all 
available interfaces as well as general 
electrical information are included in the 
Interfaces for HEIDENHAIN Encoders 
catalog.
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Incremental signals  TTL

HEIDENHAIN encoders with  TTL 
interface incorporate electronics that 
digitize sinusoidal scanning signals with or 
without interpolation.

The incremental signals are transmitted as 
the square-wave pulse trains Ua1 and Ua2, 
phase-shifted by 90° elec. The reference 

mark signal consists of one or more 
reference pulses Ua0, which are gated with 
the incremental signals. In addition, the 
integrated electronics produce their inverted 

signals ,  and  for noise-proof 
transmission. The illustrated sequence of 
output signals—with Ua2 lagging Ua1—
applies to the direction of motion shown in 
the dimension drawing.

The fault detection signal  indicates 
fault conditions such as an interruption in 
the supply lines, failure of the light source, 
etc. 

The distance between two successive 
edges of the incremental signals Ua1 and 
Ua2 through 1-fold, 2-fold or 4-fold 
evaluation is one measuring step.

Signal period 360° elec. Fault

Measuring step after 

4-fold evaluation

Inverse signals , ,  are not shown

Comprehensive descriptions of all 
available interfaces as well as general 
electrical information are included in the 
Interfaces for HEIDENHAIN Encoders 
catalog.

Pin layout for LS 328 C, LS 628 C

12-pin M23 coupling, (male) 12-pin M23 connector, (male)

9-pin D-sub connector, (male)
For ND 52x

Power supply Incremental signals Other signals

12 2 10 11 5 6 8 1 3 4 7 / 9

7 / 6 / 2 3 4 5 9 8 / 1 /

UP Sensor

UP

0 V Sensor

0 V
Ua1  Ua2  Ua0   Vacant Vacant

Brown/
Green

Blue White/
Green

White Brown Green Gray Pink Red Black Violet / Yellow

Cable shield connected to housing; UP = power supply voltage
Sensor: The sensor line is connected internally with the corresponding power line.
Vacant pins or wires must not be used!
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PUR adapter cable [6(2 x 0.19 mm2)]; AP = 0.19 mm2
LS 388 C

LS 688 C

LS 328 C

LS 628 C

With M23 connector (male), 

12-pin

Extension cable  6 mm

344228-xx

In metal armor 

with M23 connector (male), 12-pin

Extension cable  10 mm

344451-xx

With D-sub connector, 

(male), 15-pin

Cable for ND 28x   6 mm

387287-xx –

In protective braiding 

with D-sub connector, (male), 9-pin

Cable for ND 52x   6 mm

– 617484-xx1)

With D-sub connector, 

(female) 15-pin

Cable for ND 780 and PT 880  6 mm

360974-xx –

With armor and D-sub connector, 

(female) 15-pin

Cable for ND 780 and PT 880  10 mm

539878-xx –

Available cable lengths: 1 m/3 m/6 m/9 m
1) Max. cable length 6 m

PUR connecting cable  8 mm

12-pin: [4(2 x 0.14 mm2) + (4 x 0.5 mm2)]; AP = 0.5 mm2
LS 388 C

LS 688 C

LS 328 C

LS 628 C

Complete

For extension with M23 coupling (female) 12-pin and 
M23 connector (male), 12-pin

298400-xx

Complete

For ND 28x with M23 coupling (female), 12-pin and 
D-sub connector (male), 15-pin

309784-xx

With one connector

For ND 52x with M23 coupling (female), 12-pin and 
D-sub connector (male), 9-pin

– 617484-xx

Complete

For ND 780, POSITIP 880 with M23 coupling (female), 
12-pin and D-sub connector (male), 15-pin

309783-xx –

With one connector

With M23 coupling (female), 12-pin
298402-xx

Cable only 816317-xx

AP: Cross section of power supply lines

Electrical connection

Cables and connecting elements
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