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16bit SIN/COS Encoder converter -
Interpolator with Hall commutation signal
outputs

Overview

The NL-NQ8D is an advanced interpolator compatible with all types of 1Vpp Sin/Cos encoders.
Designed for DIN-rail mounting, this device converts analog 1Vpp Sin/Cos signals into 5V TTL digital
quadrature (A/B) outputs. Additionally, it can convert these analog signals into BiSS-C or SSI digital
protocols. Programmable UVW commutation outputs are also available, supporting 1 to 32 pole pairs.

This device is essential when a servo drive cannot directly accept a 1Vpp Sin/Cos signal as its
feedback interface.

Programming interface - Driver & Software

The interpolator can be programmed using programming cable DE23500555-1M in combination with
programming software.

Programming cable windows driver can be downloaded here:
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:miniature_motors:usb_mb3u_driver_ftdi21224.zip

Features:

Resolution of up to 16384 angle steps per sine period

Binary and decimal resolution settings, e.g. 500, 512, 1000, 1024; programmable angle
hysteresis

Count-safe vector follower principle, real-time system with 80 MHz sampling rate
Direct sensor connection; selectable input gain

Rail-to-rail input (frequency of up to 500 kHz)

Calibration for offset, amplitude, phase and distortion

A/B quadrature signals of up to 10 MHz with adjustable minimum transition distance
Up to 32 bit period counting with zero processing or absolute data interface
Absolute angle output via fast serial interface (BiSS, SSI, SPI)

Permanent bidirectional memory access to parameters and OEM data by BiSS C
Error monitoring of frequency, amplitude and configuration

ESD protection and TTL-/CMOS-compatible outputs

Status Leds

ERR Led (RED COLOR) reports error condition configurable with GUI interface. For example SIN/COS
signal too low or out of range

PWD Led (GREEN COLOR) reports the power on of the interpolator, if the green leed blinks the 5V
voltage is not stable or the current is too week.
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Connectors

X1 connector is male d-sub 15 hd, X2 connector is female d-sub9, X3 connector is female
d-sub 15.

X1 Connector - Incremental Output AB e UVW commutation signals

Pin|Signal | Description

1 A+ Positive A

2 |A- Negative A

3 B+ Positive B

4 |B- Negative B

5 |NERR |Error Input/Output, active low
6 |+5VDC|Power supply

7 |GND |Ground

8 U+ Positive commutation U
9 |U- Negative commutation U
10 |V+ Positive commutation V
11 |v- Negative commutation V
12 W+ Positive commutation W
13 |W- Negative commutation W
14 |Z+ Positive Z

15 |Z- Negative Z

X4 Connector - BiSS-C Bus - INTERPOLATOR IC1

This port is used to program and read the data from the first interpolator ic that will generate the
emulation signal ABZ with adjustable resolution as encoder feedback for servo drive.

Pin|Signal|Description

SL+ |Device Data input P
SL- Device Data output P
MO+ |Master data output P

1 - -

2 |MA+ |Clock P

3 |MA-  |Clock N

4 |VDD |5V Logic

5 |MO- |Master data output N
6 |GND |Ground

7

8

9

X2 Connector - BiSS-C Bus - INTERPOLATOR IC2

This port is used to program and read the data from the first interpolator ic that will generate the
emulation signal UVW with adjustable resolution for motor commutation.
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Pin|Signal|Description

1 - -

2 |MA+ |Clock P

3 |MA-  |Clock N

4 VDD |5V Logic

5 |MO- |Master data output N
6 |GND |Ground

7 |SL+ |Device Data input P
8 |SL- Device Data output P
9 |MO+ |Master data output P

X3 Connector - SIN/COS 1Vpp encoder input

Pin|Signal | Description

1 - -

2 - -

3 - -

4 |+5VDC|Encoder power supply
5 0V Ground

6 |SIN+ |Positive sine

7 |COS+ |Positive cosine
8 - -

9 |PE Shield

10 |- -

11 |- -

12 |- -

13 [SIN- |Negative Sine
14 |COS- |Negative Cosine
15 |- -

Using programming cable

When the programming calbe is used the power supply for Interpolator and the connected SIN/COS
encoder can be provided
by USB (in this case check is the current will be enought for the correct ioperation) or with external 5V
power supply connected
on the power X1.
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5V power supply

X1

==
Interpolator X4 BiSS-C
X3

&

SIN/COS Encoder

Using Servo Drive

Connecting a servo drive BiSS interface, the 5V power can be porvided by the feedback port of the

servo drive or
using external 5V power supply connected on port X1.

5V power

SIN/COS Encoder
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How to use the GUI interface - Quick start

In order to program the interpolator use the GUI interface provided by NiLAB = NQE_1SO_gui.
Interpolator connection using MB3U programmer (USB to BiSS)

On the top bar of the interface, please select MB3U interface and BiSS communication channel. Then,
press the Connect button to read all the data from the interpolator.

MB3U w|  BISS
Connect

(7] NQE_Z1 (0x01)

SIN/COS Inputs data - BiSS interface connected on port X4 or X2

If the input signal is 1Vpp standard SIN/COS please select Coarse Gain to 2. The input signal offset can
be nulled using the parameters Offset cosine or offset sine.

SinfCos Inputs * | Sinicos | e
ts And Condit

Zero Inputs and Period Counter in/l-os Inputs And Londitioning — Input Mode  Test Modes
Absolute Data Interface :
Signal Monitoring/Gain Control Offset Gain Phase
Sine-To-Digital Converter Cosine Coarse Gain Adjustment Range
iCal Data Table S 0000mV | 0x000 = 2 0x00 | Determinegain =~ -  11Deg | 0x00
S?H‘:{ﬂfgneraz[ Sine Fine Factor Cosine Correction

enerator =1 i - — -
PWM Generator = 0.000mV | 0x000 = 1.0000 0x000 | 2.0000 - 0.000Deg | 0x000
V0 Interface Reference Source Fine Factor Sine
SinfCes Outputs S sttic | ox00 = 10000 oxo00 [ 2:0000
O Interface Ports el Lo = 2
Memaory Organization
Output Data

Temperature Sensor
Power Management
Hex Editor

Selecting the input signal mode, the user can adapt the differential gain input to have better signal to
noise ratio.

Zero Inputs and Period Counter
Abzolite Data Interface
Signal Monitering/Gain Control

Sin/Cos Inputs And Conditioning  Input Mode  Test Modes

Sine-To-Digital Converter Input Signal Mode
iCal Data Table (=TT T ]
ABZ Generator h':':; Hi-Z Gain=1 !} 0x00

LUVW Generator
PWM Generator
VO Interface =
Sin/Cos Qutputs =
VO Interface Pons >
Memary Organization
?:;T;rgjtr: n [lintermal VREF disabled
Power Management

Hex Editor

Frequency Cempensation

Low | 0x00

Reference Voltage
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Check the SIN/COS signal input using the interface

Click on the Read Sensor button to read the interpolated angle.

Read Sensor |

Interpolated Angle ed17676 || sign-ofLieCounter ee

r

Read Continuoushy - i . .
] save to fie Perod Counter ede ’, Ermor ..',.' Waring Show Diagnosis
Stop On Error L .

You can see the value on a gauge using Data Window.
Open the Data Window selected from Window menu - Data Window

File Connection W Extras  Help
a | Block Diagram
NG
Chain Configurator
Evaluation Softwar  Crossbar Window

Diagnosis Windaow
Linearization Data Graph

nected

2

Read Sensor

|
[+ Read Continuouss -
[[]5ave to fie Close All Windows

[+«*] Stop On Errar

Moving the linear motor slider or rotary motor rotor the gauge visualize the electrical angle from 0 to
360 degrees.

Please check the value when rotating the measurement must be stable and smooth. You can increase
or decrease the resolution to see the signal to noise ratio.

{3 NOE Data Window - x
Window
.-""-J Ly S .
" 360 S Bectivate Needlat = Interpolated Angle
.-‘/ \.\
A >
/318 45N ebaiaee1aa11111911|
f \ Resolution 0d65536 = Angle [deg]| @97.80@
\ Pl automatic resolution update
/ |
[-270 L,-._._____kk_kgn.-|
| =
|I |I . -
Activate Needle 1[Il _ [Interpolated Angle
\ /
% 4
Y 4 gbdoEo0aeaaea38008
Y, 225 135
oy N 7 R - =
b P Resolution 0d65536 = Angle [dag]|  @69.68
e 180 o automatic resolution update
. :

ABZ Generator for digital encoder emulation - BiSS interface connected on
port X4

If you need the ABZ output active on the interpolator port X1, please check ABZ output enabled
checkbox.

The resolution related to AB output pulses is programmable using the AB Output Cycles parameter
(here as default 1024).
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Polarity, Rotation and Z output is programmable as well.

SinfCos Inputs

Zero Inputs and Period Counter
Absolute Data Interface

Signal Montonng/Gain Control
Sine-To-Digital Converter

ICal Data Table

UVW Generator

PWM Generator

YD Interface

Sin/Cos Qutputs

"0 Interface Pons

Memaory Organization

Output Data

Temperature Sensor

Power Management

Hex Editor

ABZ Generator

[ ABZ output enabled

AB Output Cycles ABZ Startup Mode A8 Output Phase Shift AB Rotation Direction

ff_:':;d 1024 i] ﬁ [ Idle during startup 0x00 P' TH “ normal 000
Z Output Length AB Phasing

1 AB increment i; 0x00 AB =00 |] 0x00

Z Output Polarity Cutput Lag Monitoring

(B Highactve || 0x00 B[ Notsst || oxt0

[0z masked with ZEROD

Minimum Transition Distance

E 12505 || 0x06

=,

SIN/COS Output for UVW Emulation - BiSS interface connected on port X4

In order to use the second interpolator ic as UVW generator the SIN/COS Outputs must be active.

SinfCos Inputs

Zero Inputs and Period Counter
Abszolute Data Interface

Signal Monitoring/Gain Control
Sine-To-Digital Corverter

iCal Data Table

ABZ Generator

UVW Generator

PWM Generator

Q) Interface

1O Interface Ports

Memary Organization

Output Data

Temperature Sensor

Power Management

Hex Editor

Sin/Cos Outputs

Output Driver Enable
&4/ Output driver enabled:

UVW Generator - BiSS interface connected on port X2

In order to active the generation of UVW on port X1, please activate the UVW generator check the
UVW generator enabled checkbox.

You can change the pole pairs in respect to the motor construction. Here as default for linear motors

=1.
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Sin/Cos Inputs =
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ABZ Generator
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Example of output signals

ABZ Signals with 512 pulse / cycle

Green signal is Sine input signal, Violet is Z signal

T e
uuuuuuuuuuuuwuuuuwuww AU

UVW Signals with 1 pole pairs

Green signal is Sine input signal, yellow, blue and violets are UVW commutation signals
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