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Terminology Explanation
AiF 2
It is an analog converter that converts the mechanical rotary angle of the rotor into electric signal through the
. ) ) Resolver electromagnetic induction. e g .
Automotive Application Teie ik E—FEHUMNER B R B E SRS, FIFERBEGETHREABHRYEES,
VR resolver Short form of Variable Reluctance Resolver.
o 15VRX & 21VRX VRHEE T Eak I 4 5B e % 4 E88(Variable Reluctance Resolver) i f&§i#k.
Primary winding(input winding) Excitation winding.
V R R E L V E R ., o
Input voltage i : -
(e%nahon voltage, primary voltage) Vc;:tage applied to T; primary winding.
PABE(BUEE, — KL e Bt
;m [ = | Secondary winding (output winding) | Winding for output.
1 Y —RGELA (H i 5E4E) EfE S 5.
Output voltage (secondary voltage) Induced voltage in the secondary winding.
S B E(TOREE) s Fr e BN B,
Input frequency The input power frequency.
LN AR EE,
. Ratio of maximum output voltage to rated input voltage.
Transformation ratio (Transformation ratio) = (Maximum output voltage) / (Input voltage).
EELE Hidi B E(RAM) STEM AL RN
(TEL) = (WHERNRAE) / MAEE),
NX Shaft Angle Resolver. Resolver with N-cycle change of electrical signal.(360 Degree Mechanical Rotation)
BFREIE. 255 ENARELH T ESER RS SN EERE.
X -
Number of multiple X
R
nX
Mechanical angle
[ P 18 s HIWMAEP
=Electrical angle 360°
= B R E360°
Input current The no-load current when the input winding is excited at the rated input volta
excitation cu ri current nput winding is excited at the rated input voitage.
; Xolation curten, PITA UTEN) | i AR RO A SERRRRE NSRS,
Ertor The difference between the electrical angle expressed in the ratio of output voltage for any mechanical angle
=2 and the theoretical electrical angle, expressed in mechanical angle.
= ERANEREES, MAHBENERFrNEAESERERAEZ X, BIMAERETHEIE.
Angle accuracy The maximum error when the mechanical angle is 360 degree.
AERE HLbk 8 R 60E TR AIRE,
Phase difference between AC input voltage waveform and AC output voltage waveform.
WANBEZ AR SH T B R 2.
Phase shift #§#
15 m
= !
. B /' \ / N
Phase shift @ 05
PI=F o g 0 - '\ i — Input @A
g _05$. : wﬂ[g \ 7? p\\\w: :/’12' —— Qutputifi
v ase
=1 ' E 1 cycle = 360 degree
18 1 AN = 3608 .,
: Time &l [ms]
Input impedance Minimum impedance at input side.
SRS A ES RN
S AL 3 Output impedance Maximum impedance at output side.
£ B I % X £ # B 0 B R AR
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_ VRRESOLVER 15VRK

A2 Ad
Main applications of 21VR resolver ' :
- Electric power steering (Rack type) - EV / HEV motor
- Electric bike - Active steering system

NBVRERTESMEEM R

Main applications of 15VR resolver
- Electric power steering (Column/Pinion type) - EV motor
- Integrated starter generator - Belt-drive starter generator - Electric brake system ’
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Standard Specification of 15WRK 15VRXa04RA&E MR
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Standard Specification of 2ZIWRK 21VRXuFRAERIE

Items - 5 H 15VRX
Number of multiple - #5555 2X | 3X 4X 5X
Input voltage - # A\ E. & 7Vrms
Frequency - #i& 10kHz
Primary - A R1-R2
Transformation ratio - 2 &Lt 0.286 + 0.0286
Angle accuracy(mechanical) - £ & + 60" max +45' max + 30’ max + 24" max
Input impedance - # ABi#t 120Q +24Q 75Q +15Q
Output impedance - #i# i $7 365Q 434Q 520Q 358Q
Phase shift - 187 —-1.8deg —-2.4deg -12.6deg —7.5deg

Product Specification &M

Items - T E 21VRX
Number of multiple - #& 3% 2X \ 3X \ 4X 5X 6X 7X 8X
Input voltage - % A% 7Vrms
Frequency - 4% 10kHz
Primary - A\ R1-R2
Transformation ratio - & Lt 0.286 + 0.0286
Angle accuracy(mechanical) - fEEHiA | =60’ max | 45’ max | +30" max | +24’ max | +20' max | 17’ max | +15' max
Input impedance - A FE#HT 120Q £24Q
Output impedance - #i 4[4 EBUD; 227Q (426Q) 373Q 355Q 429Q (724Q)
Phase shift - 48%% T.B.D. -3.5deg | -0.3deg 0.5deg -1.2deg | -3.5deg | —14.5deg

Product Specification #*&a%ME
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Stator - + 8
i x
o
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3.5 max | 4 max

Rotor 2X

Rotor 3X

| @12188%

‘Rotor 4X

2151 %"

Keyways are provided at stator outer circumference. But it is omited.

EFMERERE, LA,
AT—ASNRAICF—BERTTOVETAEBLTVET,

Stator

2 % @49 max

2% @49 e

Rotor

Rotor 2X

Rotor 6X Rotor 7X Rator 8X

5
Rotor 5X

Rotor 3X Rotor 4X

Keyways are provided at stator outer circumference. But it is omited.
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'Restricted Use #m:issm Wikl LOEE Minebea

ANALOG
ADW71205 APPLICATIONS DEVICES

- Automotive motion sensing and control - Hybrid-electric vehicles
- Electric power steering - Integrated starter generator/alternator
- Industrial motor control - Process control

ADW?71205§) B
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12-Bit R/D Converter with Reference Oscillator

P B S5 1R% 38 A1 26 R/DF 1538

General Description #5%

The ADW71205 is a complete 12-bit resolution tracking resolver-to-digital converter that contains an on-board programmable sinusoidal oscillator providing
sine wave excitation for resolvers.

The converter accepis 3.15 V p-p + 27% input signals on the Sin and Cos inputs. A Type Il tracking loop is employed fo track the inputs and convert the input
Sin and Cos information into a digital representation of the input angle and velocity. The maximum tracking rate is a function of the external clock frequency.
The performance of the AD25105 is specified across a frequency range of 8.192 MHz + 25%, allowing a maximum tracking rate of 1250 rps.

ADWT12062—si B 12fia i, BEREGIMRAEESER-Srahst, AEERTRBERERSA®E, o101k E AR (I8 .
G  ERFI R NS H53.15 V p-p £ 27%MMAFES. XMHType EREHERR, AUBEMAGS, FHMNERMRERH A SGANELREAHANGENE
ERTNEAHTE. BAREEERINIRMIRENEY. AD2S105MEEHE, ET/EHEEMA8.192MHz + 25%, BAREEE H1250mps.

Features %= Functional Block Diagram »a:Em

Complete monaolithic resolver-to-digital converter (RDC) REFERENCEPING . GRYSTAL

Parallel and serial 12-bit data poris A sxay | ax |

System fault detection ADW71205

+11 arc minutes of accuracy EXCITATION _ AEFERENCE VOLTAGE INTERNAL CLOCK

Input signal range: 3.15 V p-p + 27% Ol SN’ | | FESERENCE | [ CENERATOR.

Absolute position and velocity outputs SRS

1250 rps maximum tracking rate, 12-bit resolution T -ll_I-

Incremental encoder emulation (1024 pulses/rev) REFERENCE

Programmable sinusoidal oscillator on board =

Single-supply operation (5.00 V £ 5%) INPUTS FROM __| FAULT
-40°C to +125°C temperature rating e ESOLVER ] TYPE | TRACKNG LOOP . DT:%E,?“ :{E;UE%:]EZ
44-lead LOFP

4 kV ESD protection

POSITION REGISTER ‘ | VELOCITY REGISTER |
ARETE FEEHS

E—#ENS T RS- B #RaRDC)
Ao 1 2f SR T R T O

= Do not use it in the locations subject to explosive or flammable gases or exposure to water. Otherwise, it may cause fire, injury and electric shock.
= When used on the equipment which may great impact to the society and public, please take some protective measures to the equipment.

= Do not use it for special purpose such as atomic energy efc.

« [f the product or package indicate damage, do not use as performance will likely be affected.

= The installation, wiring and inspection etc. should be performed by the professional personnel. Otherwise, the incorrect wiring may cause the abnormality,
breakage & damage and burning of the product.

= Do not perform wiring and inspection etc when the power is ON. Otherwise, it may cause the electric shock or injury.
* Do not carry the resolver by leadwire. Otherwise, it may cause breakage elc.

BEPESBUERE. ZBRNSERRENZKRNONGRER. &1, TES cIRBETEL, SIKEAATEEALKOODN SIS TRERLAVTTSL,

BkR. E{hEME. Kk, BEBLUVREOBEASHY ET,

« BT, ARMRRRANEESH, FHLEImE~SEEMHR - AN, AHPICKELREERETEBLLICERTHEAE. BAMEL
EMRPIENE. LEBAOEERBI SV TEBHMTERLTTIEL,

- W AT HHRAR(RTRES). HHRARETAF)CFERALENTLEEL,

- BpEARERREEENSR, B, TESEERAMEET
E| B2 TR REIA T M ATIR T RE
« NARETLARNARFETRE. BE. BEFEL, BN, NRELE

cADHEY, BETEEEEREERLEVTESL, ERLBSS TSR
ENTESSICHENNECERVESMBY T,

« Bff i, EREH. ARSOFEEEMAEOHS ANEELTTFEL,
R, THESH~RFEE. BREER. HREREBRENSDLERIARRESEL, BESLUVEETIETANBYET,
- BEREATHRIHATESEEESELY, BN, TRSHEMEHZEY, CEERETORES LUAREZOEZELEVTTRSL, BE. BRos T
- BOFESE, BN, THESBETSTRE. hitspyET,

U FRBEEEZOTTEL. NREFOHBERELSYET,

Installation Method =3753%

Stator =¥ _ Rotor #F :
Housing Holding Plate Bolt or Nut

= for Stator el i Holding plate for rotor
L =T EEH e #TERH

Nut
Stator [ Ta

EF

Winding
Eo 2

e l

R&RGHmEeNE ENCODER EMULATION | ENCODER

= I SHRORR | WULTIPLEXER |
BHAESHE. 315V p-p22T% ; FHEES
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1250rps i 12 ;
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Product Highlights &% 5
* Ratiometric Tracking Conversion. The Type Il tracking loop provides continuous output ~ * EEGIERERS%. Type |BREREFESREBIESM I BEIR, TAFE

position data without conversion delay,. It also provides noise immunity and tolerance HRER, k5, ERAERENFNEASEFNEGNESHEREEK
of harmonic distortion on the reference and input signals. H#&fRo
* System Fault Detection. A fault detection circuit can sense loss of resolver signals, * REMMRN. SREASHEESHIRKEFRFSER. BA

out-of-range input signals, input signal mismatch, or loss of position tracking. ESER. AAMESALRATBREEX, )
* Input Signal Range. The Sin and Cos inputs can accept differential input voltages of * MAESIEH, ERMAZEAMZIIEY p-p £27%MHERD

oo e * Eﬁ;hwﬁ$ R R 58 3 B(ROFS 1 FOFS 25 ) 0T
* Programmable Excitation Frequency. Excitation frequency is easily programmable to gmm@;ﬁﬁié é‘ﬁmkH;\ 12K*H¥f ?éklﬂziﬁ?OkHzf BhR
;:]“:;-fz. 12 kHz, 15 kHz, or 20 kHz by using the frequency select pins (the F§1 and FS2 * HR T ERIE, it 120 O R B AR O T S

; s . i : - Ext12frpfrEHeE. BEXGRHRERARE “A-quad-B"
* Triple Format Position Data. Absolute 12-bit angular position data is accessed via B, e e,
either a 12-bit parallel port or a 3-wire serial interface. Incremental encoder emulation ; T et g e
is in standard A-quad-B format with direction output available. % gzg;gg: B oRPIE Sor TR e kel 2= E e dm b DR P

* Digital Velocity Output. 12-bit signed digital velocity accessed via either a 12-hit
parallel port or a 3-wire serial interface.
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« Use screw or nut holding plate to fix the rotor and stator.

= Install the rotor and stator by manual or press. Be careful not to make the product be tilted. Be careful to avoid the impact from the hammer etc. Otherwise, it
may result in the deterioration of the electric characteristics.

= Be careful not to damage the winding during the operation. Otherwise, it may cause the wire breakage or poor insulation.

- RF R, BREEEEMNAZEERTHIET cO0—A2RUVRAT—HOEEE, WMAREAL LOF v bOERAHCEY T

B F TR RESFRET, FERTE~ AN, HIEReSNET TLEEL,

Heypd, B0, TRESHEESHFEEL. cO—8BEVATF—L2ORM T REKHFENEVESCFELETLAER

- Rl R IRGESAE, B, THSHESSASFE. WTLEEW, AYT—FTOFREEADVT(ESL, BISFHENEL
THEEENBYET,
CEBICEERTRLE S ISEEE LT EEL, BERCRBTROREICAEY £T.

Accuracy deterioration in decentering R/ RIRIREERRIER

Eccentric amount 0.05mm  {f/{~&0.05mm

Number of multiple - #% 15VRX 21VRX
2X 21’ 12
33X 3 2
4X 2 1
5X 2 1’
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Features of resolver
REst 2 E B A

1. Superior environment resistance
2. Excellent temperature characteristics

The detection accuracy is seldom affected
by the temperature due to the angle is
detected by the ratio of 2-phase output
voltage.

. High resolution detection, high accuracy
and high reliability.

Principle of angle detection of resolver

ERTEESROAELINRE
LYILROBERHRE

The proper rotor shape makes the reluctance vary with the angle in sine wave,
which makes the amplitude of output voltage change in sine wave,
therefore the angle detection is realized by the 2-phase output voltage with the phase difference of 90 degree.

RENETRAREREREE B EEEZREL.
PR 9 32 X fE%e ) BE R AR IR AR IESZIK B 1L o
MBI AO0° BARAIZEAI2ARH H B Rt 1T A A

1/0 waveform of resolver

RETESHMANBHER
LV ILiso A iR

EKsin 8 sinwt

L ILADEE

1. WA M REIL 7o

2. BERMIER. BTRDHNSHBEZLLRENAE,
KN EILF A 2R EE W,

COSLHEARERRN. SHEE. sUKM.

1. WEREEICEREBhTLET,

2 BEESHCEhTLEYT, 2HOHAEFOLTARERET 5125,
BECLEREEOTRIZEEALHY £H A,

3 BofERE. BE. BEHEL

EEEFOBRT, AEICIYEKRRIZU I 72 2T EFT,
V398 0 ADOEET, HABEORENSEXBRIZELLET,
BEM0ETNE2EOHABREISLY, AEERELES,

E: Voltage E: BE EBE
K: Transformation ratio K: &L kK £ERE
0 : Rotor angle 0. HTHE o ElETAE

The rotor angle 6 can be obtained through Sine
output and Cosine output.

, SIN#g H
Esinwt SINH A F Asing 5 cos#y HX 24 H
BMABE » T REGHFHRE o
ADEE sinhécosih2 oo hEERLTO—4
EKcos 8 sinwt BEOERGBOLAHEET,
COSHiH .
COSEHi 7 R K sin %t h
> cos it HA
1 sin it
g = tan
cos Hith A
Voltage £ EF
&®
Input
BA L+ sin it Hh
AN
&
Sinoutput | (AnKhANa  afdthd A, AAAAARAS  aRBARGR, SRR 1 S
Sinf N [
SintH#A [
Cosine output - BJ -
ngﬁﬁ cos & Hh
Rotor angle #&F/AE 0—2A%
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