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NCS32100 Dual-Inductive Rotary Position Sensor
50 arcsec accuracy | 45,000 RPMs | Integrated MCU

onsemi s raising the bar for industrial rotary position sensors

Designed specicaly forindustral appications Simple and oasy to use
2 et e v s g - ot oo s oy end o e sl
Highly confgurabe product Flaxible Mechanicalspacfcations
© G iopan peses oo 850050 + Itepned e b fr e e

Specifications and Key Features Hocursey o 360 Dagrees

P P —
spees o

MCU/memery  Integraed MO ARM MCU / 631K8 s

Fomuare Incded
Ambenttemp  40CwESC
Sackup Saery

[ T2 5
Cotrntion S catiration

NCS32100 Dual-Inductive Rotary Position Sensor

Inductive Po:

on Sensing

Industrial Dual-Inductive Traditional Single Inductive (OLD)
« onsemi has been doing inductive + Primarily used for automotive
sensors for automotive for 20 years * Designed for cost and automotive
We have a new approach that is reliability
designed for high accuracy and high- * Low accuracy and low speed
speed industrial applications.

The NCS32100 s an imovative, easy to use, integrated solution designed for industrial
licati The. e NCS32100 chip, PCB reference
design for 2 38 mm rotary sensor, firmware, and evaluation board. The diagram below shows the
NCS32100.

Position Sensor Anatomy Shes

| Connector

2100Chip | Posiion Sensor
| sensorfrontend | Stator PCB
+ Automaticgain | = Dual
4) inductive
+ ADC ‘coil design

DsP
MCU (Nebobs) ¥ man

« Interface to

NCS32100
calibration Rotor PC8
+ NVM (flash)

NCS32100

Stator PCB
o

oncer i
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NCsS32100

Product Feature Sheet Preview i
ive Positi
with Battery backup
16 to 20 bit Absolute Encoder ON Semiconductor"

nttp:ionsemi.com

£ high resolution high accaracy.
it 3 PC3 sensor. The NCS32100 has Sexile configursson cspabilises

Ensenitvy, mechanical simplification, s well s providing an oversl lower 1, 000 1 IS L
costsamsor sousion. using arger diameter sensors: the NCS32100
Festures ‘Supports up 1 20 bt of aecuracy.

‘Supporss diffrentsizes of i Turn angular psiton senrs. The

umber of cols used i configuable wp 8 ol MARKING DIAGRAM
®  Contigamble fo ither mcrementa o sbsolte outpt
@ Suppors connection 1. fll o balfduplex RS485 drver (3 2025

ey ""’ o Nesa2100
©  Maxmum speed at full accurscy: 6000 pm A
* Moximum speed atreduced accuracy: 45000 pm .
o s 05V N o cocaton

L =waterlat
@ Low powes banery mode: 10004 ¥ = vear
@ Full opeston cument consumgrion 100mA W Work Week
+ =FbFres Package

®  Desigued io consect o rotry PCB indactivesensors.
@ Thisic s RoS / Po-fise dvice
Typical Applications. PIN CONFIGURATION
. Astommstion Raborics [QFN40 535 mm]
. | posiioning Pin Confgustonsnd yckage deiions e
©  Angularpositon md velscry sensing prelimns ectto chasge

ERggEl
T

Note: s somer o s o o Sl ok
o s rot o

Figure 1. Block Diagram
This documantcorsins fomation on 2 rocke e deveopment. ON

NCS32100 Reference Design Users Guide

Intredustion

al luate / demonsrate a ful
it ntendled ta b le design highlighting the slectrical

i th o the NES32100 10 provide a scl d
performance. The NCS32100 reference dsign i a starting paint upan which specific apslication designs

number of featu

can be built, The NCS: and the N T~
fimuare to changa the, The datasheet
details all uding some that are nat used

Figure 1: NCS32100 Reference Deslgn block blagram
Reference Design Features

* Full Absolute Encoder Output (18 bit Resolution + 24 bits multi-turn]
* 4/-50 arssec Accuracy (using 40mm rotor dismeter]

5V Half-Duplex RS-485 Interface

* Backup Bantery hoce Cepatle

+ Ouer Tamparsturs Readout

. for v "

OPERATION DESCRIPTION

A block diagram of the NCS32100 reforence esign is shown abova in figure 1. The NCS32100 drives the
sensor coll and reads the Inductivly coupied responses on the REC[7:0] pins. The coll responses are
translated to an absolute sngle. Spsed and scesliration data i also calculated by the NCS32100. An RS-
485 i 2 the respond viith

onsemi
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NCS32100

Product Feature Sheet Preview
Inductive Position Sensor
with Battery backup

NCS32100 Reference Design Users Guide

Intreduction

The NC532100 reference design includes all the necessary electronics to evaluate / demanstrate a full
rotational inductive encoder. It is intended to be an example design highlighting the electrical
cannections and the firmweare relating to the NCS32100 to provide a select number of features and
performance. The NC532100 reference design is a starting point upon which specific application designs
can be built. The NCS32100 Programmers Guide and the NCS32100 Datasheet are available as separate
supporting documents, The programmers guide describes how to update the existing reference
firmware to change the gngoders functionality and is avallable as separate collateral. The datasheet
details all hardware capahilities including some that are not used in this reference design.

=T

Inguctive Sonsar Staor

HYI 550

2 for Proyramming
[T r——

Flgure 1: NC532100 Reference Design Block Diagram
Reference Design Features

*  Full Absolute Encoder Dutput {18 bit Resolution + 24 bits multi-turn)
+/-50 grese; Accuracy (using 40mm rotor diameter)

® 5V Half-Duplex R5-485 Interface

»  Backup Battery Mode Capable

»  Oyer Temperature Headout

s Battery Readout for detecting under ar over battery voltage
OPERATION DESCRIPTION

A block diagram of the NC532 100 reference design i= shown above in figure 1. The NC532100 drives the
sensor colls and reads the Inductlvely coupled responses on the REC[7:0] pins. The coll responses are
translated to an absolute angle. Speed and acceleration data is also caleulated by the NC532100. An RS-
485 driver (THVD1550) is vsed to receive commands from the master controller and respond with

pductor®

i.com

nt Metricss

fion PCB Sensor
Outer Dia.

= B |
ban be increased by
Fors: the NCS32100
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AGRAM

bly Location
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ke Package
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Inductive Sensor Stator Board
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b.S Pl R
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TT
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VvDDIO
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5PIN

CONNECTOR

i
&

5 nna #IHEE

—

Tilf

= TR

—‘Backup Battery\

il

Ji

MASTER

).0).0).00)

CONTROLLER

|l| VBAT
L
I 5v
- I THVD1510
< < Data0 RX 1kQ E
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ARl o

i#id Strata Developer Studio fTFF A E

A PRI F AR B FLFMEEZEFIZE AR 7. ST EHIN
R, WREERSFLIEITIHE.

NCS32100 LR
EBNTEEIR, AAPAER NCS32100 A& B2 HIF=

Threshold

Error Report

Over Speed

O

Sensor Error

©

Turn Count Overflow

Threshold

NCS32100 Evaluation System

Position/Time

Speed (RPM)

~ I
o] [ ] I\/
) [ |V
L~ !
S
/ \
evacas Time
AN . \
@.11 |RPM 275  deg @.00 | rad/s?

Analytics

Turns Count

RESET
TURNS

Backup Battery
Voltage
3.3 V
Low B:

Threshold
2.7V

Temperature
48 °C

Max Temperature
75 °C

RESET
POSITION

RESET
ERRORS

Public Information

PCB Rotor and Stator Fixture
PCB#FMETREIEXRE

VBAT A A

VBAT Adjustement

Potentiometer
RS-485 External Connection ===

RS-485 S ERETE

Master Controller
(STM32)

FiTHIZE (STM32)

USB to PC Strata Application s
USB Z PC Strata N F

NCS32100
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