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Application to turning control of hybrid hydraulic shovels  Application to feeding sensors of weaving machines
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| Singlsyn

An excellent supporting actor which plays an important role in various scenes.

Incessant vibration and repeated shock at a construction site or in a factory.
The more your car runs, the more severe the environment in the engine room becomes.
Even under such circumstances, it is a sensor that guarantees unfailing safety and security.

Application examples of Brushless Resolvers

4l

4 ‘l.]\ | i M Wheel speed sensor ( each wheel ),/Singlsyn
= : - B Sensor for EPS motor.~Singlsyn
- B Electrical Power Steering ECU,/Smartcoder
- { B Hybrid ECU.“Smartcoder
] Bl Angle Sensor for the Drive Motor and Generator
/Singlsyn
B Angle Sensor for Rear-Wheel Drive,/Singlsyn

KIESEEIORY FOE—IRHEYADILHA

Application to Sensors for Horizontal Articulated Robot Motors
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The VR type resolver Smglssn (sw;%e th

E s
The Slnglssh'has higher rehabl and can' be produced =
at lower cost as it does not have a‘coil on'its rotor. =

“ Forming the rotor core into a special shape and#
= changing the width of the gap between the rotor
= and the stator core generates changes in.the ampllt de
~_ of the output voltage. The Singlsyn canjoe-lnsta led,iln a
minimal amount of space due to the ultra-thin's
of the bu1lt m ‘mode .l,/ﬁ? :

IR M) - &2

High temperature Resistance Vibration Resistance / Shock Resistance
SRE#EHE —40~+150TC &S : 196m/sec2(20G) Vibration : 196 m/sec2 (20G)
Wide Temperature Range —40~+150°C B% : 980m/sec2(100G) Shock : 980 m/sec2 (100G)

FEE L AEXPRE90%LA L Humidity : 90% RH over

RO R [] ‘KX b

High velocity revolution ¥ Low cost
30,000min-1 (KOS A Z1312,000min-111 k) g TERDLVILINEERTERRED1/10&1,
(Large diameter type : 12,000min-1) Min. EIXMEZRIRULE UL,

Especially low cost is realized by reducing the number
of parts to 1/10 compared with conventional resolvers.

iEh LS

Super-thin shape

EIL MV IA T DEERUEE DI

52 H AR—ZDFR/IMENTT BE,

Singlsyn has achieved smallest mounting space because
ofits extremely thin thickness as a built-in structure.
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VATLBEAAR—D System Configuration Image

R/DZ#a28 Smartcoder #1459 32 &(CkV, Singlsyn O7 307 HAHESETIIIME (BE) E=
BROREEESERTDCENHEEFT I, IBESIF. ERNIYAIILOEERNZBNMIE (7 7Y
Ua—h) CHALET,

By connecting to an R/D converter Smartcoder, it is capable of converting analog output signals of Singlsyn to
digital position (angle) signals. The position signals are transmitted as the absolute position within a range of
electrical one cycle.

TFravES
(RMEE)
Analog signals

(AC voltage)
XERIFM A= TT,
*The photograph is an image.

Singisyn (L VIL/Y) Smartcoder (R/D Z# I1C)
Resolver (R/D converter IC)

!
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SingISBn S4F w7 Lineup

200mm

150mm

100mm

50mm

Omm (@) @ @ @
®11mm ®25mm ®37mm ®52mm ®64mm
(S-047Y) (S-102Y) (S-158Y) (S-217) (S-253)

TS 2210 Series TS 2223 Series TS 2224 Series TS 2225 Series TS 2216 Series

KEAEA2~10X. AE@290mmaTI#RE CHISIERIRE T, sFHllldBBUVEbE L EEL,
*We can accommodate from 2X to 10X and approximate diameter ¢ 290 mm. Please contact us for details.

U—RRI A 7 Lead type

AT— 28
Stator core 1 — Kig
210 Lead wire

Coil ™

O—&§%8

[ _~~ Rotor core

S amygaus,



| Singlsyn

SCALE 1/2

®10Tmm ®132mm @ 160mm
(S-402Y) (S-53%Y) (S-637)
TS 2255 Series TS 2763 Series TS 2296 Series

i FE>/9 4 7 Terminal pin type

AT

Input/Output terminal \I ;

@ 27— 5§55
a4 H“H” Stator core
Coil

1—- 11 o—sss —

L~ Rotor core

T |

Zayaug, 6



U—RIEIAL T Lead type

OBETOHA

Please contact our sales divisions for mass production.

T Specifications

ARSIV E<B G EEROFTEBVEHhELIEEL,

1I;’EUNCTION e 2X-VRX 3X-VRX 4X-VRX

l?rame S‘irze = ®25mm(S10) | p37mm (S15) | p52mm (S21) | $25mm (S10) | p37mm (S15) | $52mm (S21) | $p25mm (S10) | p37mm (S15) | p52mm (S21)
;\fﬂgoda Number S TS2223N1112E102| TS2224N1112E102|TS2225N1112E102|TS2223N1113E102|TS2224N1113E102|TS2225N1113E102|TS2223N1114E102(TS2224N1114E102|TS2225N1114E102
Excitation In-put " AC 7Vrms 10kHz AC 7Vrms 10kHz AC 7Vrms 10kHz

}gkrimaryjsjide # R1-R2 R1-R2 R1-R2

Transform%tion Ratio 0.286+10% 0.286+10% 0.286%10%

ﬁcuraoy = +60'MAX +45'MAX +30'MAX

AN E=E > R:Zr0
Input Impedance: Zro

120 Q+20%

120 Q+20%

120 Q£20%

AP 205 | 4100NOM | 3500NOM | 270QNOM | 4400NOM | 380QNOM | 300ONOM | 6300:20% | 5300:+20% | 436020%
B T 420TYP | H10TYP | H1TYP | H15TYP | 4287°TYP | OTYP | +108°TYP | —358°TYP | —7.9°%5°
L 8| 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP | 0.023kgTYP | 0.050kgTYP | 0.090kgTYP

ﬂﬁ? Outline

¥MTG.DIM @ O—% & X7 —2O#ARERf~TE
The axial direction of the mounting dimentions of the rotor and the stator.

¥NOM : AFRME Nomina value
XTYP: KXKRfE Typical

~FiEimm

dimension : mm

s8R L=300 MIN
NAME PLATE |~ ETFE AWG28
5MAX 7+03 4MAX
%
®| o
I ) < <
gl 2 [l S
oS <§f 8+03 L&\ z i
Ll o T T S|E g°
Al 2= ©
el e ORI & S
HM \HH \ 0
+4
0.5+0.25H 13 5x 27905
MTG.DIM 3
1+002 Rotor (2X) 11002 Rotor (3X) 1+0.00 Rotor (4X)
Yol So| A So| A
© ‘ 0 0 ‘
o o o
$6'993 $6'303 $6'393

$25mm (S10) // TS2223N111[_JE102 Series

B EETEAEIIE05
Unless otherwise specified tolerance is =0.5mm.

2X 1 TS2223N1112E102
3X 1 TS2223N1113E102
4X : TS2223N1114E102

7 s,



| Singlsyn

$37mm (S15) // TS2224N111[_JE102 Series

BEESTEAREIRE0.5

Unless otherwise specified tolerance is =0.5mm.

2X © TS2224N1112E102
3X : TS2224N1113E102
4X © TS2224N1114E102

~Fi&imm
: . L=300 MIN
dimension : mm 5MAX Jto'f AMAX ETFE AWG26
S8R
NAME PLATE
%
S
o
=
© ;o a "k o
o3| < 8+03 ~|= o
N~ = — I 8 g ! go
S @ &= -
© % o+ o X
0
+4
0.5+0.25W ik ‘ 5X2.5 %005
MTG.DIM 3¢ ‘
2 +8.04 2 +8.04 2 +8.04
Rotor (2X) Rotor (3X) Rotor (4X)
$9.62"5% § $9.52'3% § $9.52'9%
() o o (o] (e}
$52mm (S21) // TS2225N111[_JE102 Series oX : TS2225N1112E102
o A 4 3X 1 TS2225N1113E102
RERETAREEL05 4X : TS2225N1114E102
Unless otherwise specified tolerance is =0.5mm.

- L=300 MIN
JiAmm ETFE AWG26
dimension : mm pors

5MAX 7io'3; AMAX NAME PLATE
T
- 0|3
Clz
il
2 o |
o9 803 a
g 2 g
¢ 3 R CE
< =
< @ do
([l h
X
)il 5
0.5+0.25Wm ik ‘
MTG.DIM 3 !
1+002 1=0.02

Rotor (2X)

—

Rotor (3X)

0.8%32
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iRFE>IAL T Terminal pin Type

OBECOHRAZIREFIVE<HEGE BEREROFTTHBVGHELEE L,

Please contact our sales divisions for mass production.

T Specifications

ab
Re

1l;-*UNCTION 2X-VRX 3X-VRX 4X-VRX

game SiZL 2 ¢37mm (S15) $52mm (S21) ¢37mm (S15) $52mm (S21) ¢37mm (S15) ¢52mm (S21)
?\fﬂgoda Nurrser ] TS2224N1012E199 | TS2225N1012E199 | TS2224N1013E199 | TS2225N1013E199 | TS2224N1014E199 | TS2225N1014E199
éxcnagf,n InEt = AC 4Vrms 10kHz AC 4Vrms 10kHz AC 4Vrms 10kHz

Ij}rimary S?gie o R1-R2 R1-R2 R1-R2
T%ansform%tion Ratji:E 0.2+10% 0.2+10% 0.2+10%

ﬁcuraoy = +60'MAX +45'MAX +30'MAX

It moedanen: 2 500:£20% 500:+20% 500:£20%
gﬂﬁ;ﬂj&;ﬁ;j%ﬁ: 74Q:+£20% 70Q:+20% 780+20% 710:+£20% 110Q+20% 990+20%
{F%\ase*ghift K iU +11.0°TYP +8.6°TYP +7.2°TYP +3.6°TYP +1.4°TYP 0°TYP
ﬁass & 0.050kgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP 0.050kgTYP 0.076kgTYP

XTYP: fKRME Typical

ﬂﬁ? Outline

¥MTG.DIM @ O—% & X7 —2D#ARBFTE
The axial direction of the mounting dimentions of the rotor and the stator.

$®37mm (S15) // TS2224N101[_IE199 Series 2X : TS2224N1012E199
EEJ/ETIEAZEIREO0S 3X 1 TS2224N1013E199
Unless otherwise specified tolerance is =0.5mm. 4X : TS2224N1014E199
5MAX 26 ~HiEmm
— 5x4 dimension : mm
MICRO ARC WELDING 4.5
(TIG WELDING) i
6X2.5
TERMINAL PINS
\
s FITTTS
< | O hQ o o 04
o |
il < 1= o 16 SAg o 8
o§ é 8+03 L f — a h °r’ E
N~ 1 Qg ] _
F Y i ] n o o
i | /
7+03 goi +4
0.5=0.25BftH% in .
MTG.DIM 3% AMAX X | 5X25%
1)
4AMAX
2+8,04 2+8.04 2+8.04
Rotor (2X) Rotor (3X) Rotor (4X)
%O y AN %O y AN %o Al
10 0 0
— | — | — -
¢9_52+8.03 9.52 +8.03 T 9.52 +8.03
o o o o o o

9 angaug,



| Singlsyn

¢52mm (S21) // TS2225N101[_JE199 Series

EEEETERAZERT0.5

Unless otherwise specified tolerance is =0.5mm.

S5MAX

MICRO ARC WELDING

4.5

(TIG WELDING)
TERMINAL PINS
o
. OIS
A 2
i |
Q é 8+03 N E
y s Ak
3 @ S|z
< ~l»n
[T
T
7+03
0.5+0.25Wmft ik ‘
MTGDIM % | 4.5MAX
4. 5MAX
1+0.02 1+0.02
Rotor (2X) /1
%o %o i
3] 3 / i

$12.7°3%

|
N EE R

2X 1 TS2225N1012E199
3X 1 TS2225N1013E199
4X 1 TS2225N1014E199

26

STiA mm
dimension : mm

5X4

6X%2.5

33

5x1.5%%2

Rotor (3X)

(26)
34

1+005

—

Rotor (4X)

08 +8.2

A\

$12.7°§%
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AORBIAL T Large aperture type

OBECOHRAZREFIVE<HEGE BEROFTTHBVGHELEE L,

Please contact our sales divisions for mass production.

T Specifications

%UNCTION e 2X-VRX
-Erame Size ¥ . $132mm (S-53)
ﬁodel Number TS2763N202 / EU2932N19
éxcitatiojrz Inputg " AC7Vrms 10kHz
%rimaw Sidgj # R1-R2
%:ransformation Ratio H: 0.23+£10%
*Eccuracy = +72'"MAX
ot (padance. 216 1050:10%
":'O:thpﬁtﬁmtr;e_dgnze;:(z:sgss 240Q£20%
1i;ihase S*Eift 7 f 0°£7°
ﬁass = 0.25kg NOM

11@@

¥NOM : AFKME Nomina value



ﬂﬁ? Outline

| Singlsyn

¥MTG.DIM : A—% & X7 — 2 O#AEEA &
The axial direction of the mounting dimentions of the rotor and the stator.

EEEETEAZEIRE0.5

Unless otherwise specified tolerance is £0.5mm.

AT —3 _Stator

TS2763N202

TXRR F5

7 X Equally spaced
3.85+03 7x3¢
6MAX
5MAX
1 B
g
© Akl %
22 |9 1 T2
B AR =
312 M|
s |x i
< 2z
2 ¥ =Sz
o =
P |
o
[%}
™
=] 16MAX(15)
Zz
> ERNEME
o i
o Electrical”0
™
L
BMAX 1 6MAX
—. C1.5MIN C1.5MIN
N
© < %
g z =
& 2 S
= s
<
DR CEBF#AAX BEBEFAEE
Detail D Detail C Detail B

+0.048
052 {5018

580 2y
OXR0.3 %0-
I
- {
S OXR1
©
ASREEAAX
Detail A

~TiEimm

dimension : mm

O—4 Rotor

EU2932N19

(78.6)

aiagaug, 1 2



LYIVIN/TIFIWERIC Resolver-to-digital Converter 1C

A¥—bh3-%

Smartcoder®

AU6805

FIIIWNSYFVITHR (V7 IV 1 LiEHERREIR) |
(Kffifg-/8 SiE12EY MR D(LYVIVIN/ FIIIV) ERIC

KEREFA A=V TT,
*The photograph is an image.

Digital-Tracking System (Real Time Absolute Angle Conversion)
Low cost/Small size High-speed 12Bit Resolver-to-Digital Converter IC

Smartcoder (R¥—hI—9) FLVILINESET I VG
WUBAEESICERIZLYVILN/ TIIIVERICTT,
Smartsyn (A~—h~>2). Singlsyn (> 7 )L ) 1dED
LYILNEREFEHE T BEEZFUHOMRY N TIEM

[CEZETBLVABH COBERBICTEAVZZELIE
WTEFET,

Smartcoder® is an R/D (Resolver to Digital) conversion
IC, which converts resolver signals into digital absolute
position angle signals. It is usable in a wide range of
applications, including vehicle/robot/machine-tool related
applications, in combination with brushless resolvers
such as our Smartsyn® and Singlsyn®.

[_ES

DHBFI2INTyX T HROR/DE %R

W%/ R -8
BTV Fy7HEENTE

®

®
B+

EER R

LYIWINMEERE LYILNEESRIR. R/DEBRERE ICER
SRDOREH AIEE

B2 HikkEE (Built-In Self Test) 184

R/DZ# BERHEBEEESF VY

L1 ERICE D VR T L DX E B EER

OB T > 7WE (B /1EF:10mAms. ~ 20mArms.)
@ ErOv I NE

WEET7 TV —a i e -EEED TR E
ORIES DRI RBRAE (FREHE +45°LIA)
@#HEEERE(few) R ENZE (B EE7iEc BEiiAR L )REIR)

®

=T R—=IVICIESDTILIVEEXP LIV TTBR/D
DAL FHERH PIBE

@OMUE/EHRHDUSSLIL ISV SYTILO=ZETE)

M Adopts R/D conversion based on a proven digital-tracking system
MLow cost, small size and light weight
B Enhancement of fail check functions
(DAbnormality detection
Capable of detecting abnormal resolver signals, breaking of resolver
signals, abnormal R/D conversion and abnormally high temperature of an IC
@Built-in self test
Conducts a self-test on R/D conversion and abnormality detection
M Realization of system/cost reduction based on all-in-one concepts
(Dintegrated with an excitation amplifier (Output current: 10mA rms / 20mA rms)
(@Integrated with an operation clock
M Enhancement of functions corresponding to various applications
(DRequires no phase adjustment to excitation signals (Allowable range: Within45°)
(@Variable setting of controlling bandwidth (few) (Selectable from
7 types of fixed values or automatic adjustment)
(®Capable of digital conversion of linear hall IC signals and R/D
parallel connections to resolvers
®Output redundancy (Triple redundancy - Parallel/Pulse/Serial output)

T Specifications

o BB

Resolution 4,096(=2%)
B i R E 240,000rpm (few[E T )
Tracking rate (When faw is fixed.)
NN
Conversion aﬁccuyl:acy +41SB
R K M OE E 3,000,000 rad/sec?(fewB Bh5HZEAF)

Max. angular acceleration

(When fBw is automatically adjusted.)

E b > T &AL 1.5ms(180° AH 27y 7 fewE EHEHEERS)
Settling time (When input step is 180°, and few is automatically adjusted.)
H A mE M

Output response

+0.2°./10,000rpm

BN o
Output form

12Eyh2ET—R
12bit binary code Positive logic parallel + A,B,Z + Serial I/F

FiRIEB/INSLIL +AB,Z +UTIVI/F

' E R

Power requirement

+5V£10% (45mA : Bh#E 7> 7"10mArms. 2L E BF)
(45mA : When the excitation amplifier is set at 10mA rms.)

E R EERFIE AT > 7 AE (10mA rms. / 20mA rms.)

Excitation power supply

Integrated with a constant current control method excitation amplifier

S Wt &

Outline

48ELQFP(7x7), EXfEkE:0.5mm
48 pin LQFP (7x7) Pin to pin: 0.5mm

B

i 1 B
Operating temperature

—40C ~ +125C

1 3 sangaus,



Smartcoder

ﬂﬁ? Outline

902

27 +0.1

36 25

ARARRAAARAAE

w
~

AORRAARAARAE

IN
[e0]

1.7Max

@)

iEGEEEGLEEGL

24

13

17104

LEGEELGLERLL
1 12

0.5NOM.

L byz0.1

A

902

0.125%%

%3 N
0.22+0.05

STiAmm

dimension

2 LUV RNIBEER L,
Remaining resin is not included.

0

0.1z0.1

5=+0.15

SAIN=FRNEEFL,

mm

Remaining tie bar is not included.

DETAIL A

WEREE  Functional Block Diagram

vce VDD
Fo— O O —— —
: |
I D11
D10
B8
* COS ROM — 5o
0
#ID/A FIa) B3
Multiplying DAC ) — . PROCESSING §éw
€ e hs cSB
PHA. CONT.
_ W o P comp. [=PLcolTTER P INHB(RD)
J SYN. RECT. 18-71-% A
170 z
HID/A
%%73_ Y INTERFACE EXMDB
Multiplying DAC DF?UNFL%B
‘ SIN ROM _ # |
VRR O emeemmssssssny SUT I F ::8 sscs
I ' ESGK SEE ek mas SERIAL I/F Ssor
Rt prsl, o RESR . ACRH G msgu mEor| (68 55
R2 mﬁ SINE W. osc.] ! SELFDIAG ! ERR DETE. ! SET. REGIS. DATA
: : GEN ............... o |
RGND Q ................... < .
(P o I o FEPRY o P - 00N —.. 0--0 -0
AGND RLV CLKIN BISTVLD ERRSTB ERR ERRHLD DGND TEST1 TEST2

Zamugaus, 1 4



AFHIHES—E  Pin Description

N, EEEH W & i Z N, EEEH B & o NO. ES%H 7@ M i % N, EEEH W & %
Class Remarks Symbol  Class Remarks Symbol  Class Remarks Symbol  Class Remarks
1| ExmpB | D/ gﬁfﬁfif;;d: 13| Rz |As00) Excgﬁfgjgiw 25| D11 [D/O(BUS)| ERRCD3 91 |[37| VDD | — %ﬁ;ﬁf
2| DcmDB | D/ D%Cr‘;;o’lt’e:ﬁ;;e 14| VRR | — Ex@gtz:fﬁs 26| D10 [D/O(BUS)| ERRCD2¢2 ||38|INHB(RD)| D/I ‘;\'hﬁ‘;lt/*
3| R | b EXCZ%%E%*S’;W 15| Rt |A/00) Excgﬁgﬁm «|[27| D9 |p/O@BUS)| ERRCD1. 93 |[39] ERRHLD |D/O() Ejojfiﬁ?)
4| vee | — Anaﬁ)’;‘;ﬁi’fmpw 16|BISTVLD | D/I B‘Sﬁ'gxzﬁj:ﬁgﬂm 28| D8 [D/O(BUS)| ERRHLD. ‘¢4 ||40| ERRSTB | D/I | T7-Ueh
5 | SINMNT | A/0 Sﬁ'&‘ﬁ;ﬁﬂ; 17| CLKIN | D/ gEo/k/].n)\pﬁ 29| D7 |D/O(BUS)| ERR-¢5 |[41| ERR |D/O() Eﬁ;;j’fgjn
6 |COSMNT| A/0 | COSE=5- 18| ssDT | D/ S/e':;’:e%f:;;a 30| D6 |D/OBUS)| — 06 a2 A D/0 Phg:f;‘;t;‘e“izt’pm
8| s3 A/l 83335:& 20| DATA |D/oBUs) /S'Z;”ja:: 32| D4 |D/O(BUS) Pha‘/s*fﬁg 44|z |psog th:f’z"’;tgfoﬁpm
9| st A/l Sﬁ‘ﬁp’at 21| scsB | b/ ggr’l_;’lbggg 33| D3 |D/O(BUS) Phaus’fgw 45| csB | D/I ié.ZfJZCT
10| s2 A/l 83223;@ 22| PRTY |D/0ORUS) ’F‘,;iy‘ 34| p2 |p/O(BUS) Ph?fe/z #10  lag| puPD | D/ ;,;fogﬁfjﬁff
11| s4 A/l 83443:@ 23| sck | D/ | FUTA7947 135 D1 |D/OBUS) thzﬁe/B o1 1147 TEST1 | D/I #;fn:fd—ezfﬁg
i nono | — | 5770 o oo | — | 7omare kel oo fposus) s o2 [laaf resrz [ o [ meime
GE) Note :

1. “No.” i, 35 F (E2) No.(ZxH s .
2. (EETEEIE LITICLS,

*A/| 7HOTAA

*A/0 7FOJHA

*A/0() 707 BAGIEREF A AT AL HEHE)
*D/| FURIVAS

*D/0 FIRIVEHA

*D/0(l) TTRIVEA(RERICTAAN)
*D/0(BUS) 7Y &L 11(3-state 1)

. No.47DTESTI{EE KR U'No.48NTEST2(E S EAICIHEEESLAVMEST
HV)BE . TEST1IZTY2ILER (VDD) & TEST213 7 2/LGND(DGND)&
BIELTH
AHERLEVSEBRBTINETNT VT v TSI TILEY SN B,

15 gamegaus,

1. “No.” corresponds to the pin number of terminal.
2. “Class” means the following:

*A/l: Analog input

*A/0: Analog output

*A/0 (1): Analog output (170 is switched by control terminal input.)
*D/I: Digital input

*D/0: Digital output

*D/0 (I): Digital output (Input is added internally.)

*D/0 (BUS): Digital output (3-state output)

. No.47 TEST1 signal and No. 48 TEST2 signal are signals that do not
directly participate in operations, and normally, TEST1 is bypassed with
the digital power supply (VDD) and TEST2 with digital GND (DGND).
When they are not connected to anything, they are internally pulled up or
pulled down respectively.



A¥-NI-5AU6805
AUA21 2 :J U —Z“ Series

TN ERD TERWEIE BRI,
LYWIN/FIRIVERICI AT —bO—4 ]
AUBBOSMRERFTHEA DA —REZHELT
VWET,

For customers using Singlsyn for the first time,
we have prepared an evaluation test board for

the resolver / digital converter IC "SmartCoder"
AU6805.

Smartcoder

Hlh—K SMARTCODER EVALUATION BOARD

& DC+5V +10%
Power

)

ﬂﬁ? Outline

~ti&imm

dimension : mm

80 max. 7 max.
70 1.6
4—¢3.5 4 52 3 max.
D-sub A% 7%
connector
(9> pin. ™
X2 female connector)
g 5| F :
L TIyNr—=7Na%I4
Flat cable connector ‘
(40 E> pin. ;
< *?5 *)i}: 4 male connector) L J
TOP & SIDE &

14/E& Accessories

D-sub3%%7% connector 118

(9E> pin. #X male connector)
7ZyNMr—7Iv3a%U4 Flat cable connector 118l
(40E> pin. *X female connector)

ﬂﬁﬂgﬁ External Connection

!
| s

ToSES—R S O A s BEERT.
Monitor signal list | Factory settingsS [ B’ ! ° [essraa ./‘ Factory settings
BTN E=4152 R, . | 3-10kQ e |TOWTD) |
mfINO. —X1&% TFILALJILN ! e 1 ‘
Terminal Monitor signal Brushless resolver 04‘” ‘ ng
TP1 L+JJLIN Resolver S1 1 TR ALY g (N
TP2 LYJL/N Resolver S2 3 3] exvoe ()
TP3 LYJJLIN Resolver S3 2 % gss W S
TP4 L*JJLIN Resolver S4 S4 18 {SUm Ipuise ottput
TP5 | LYJLIX Resolver R1 GND Lo ERR e (N
3 ry R1 11| ERRHLD (OUT)
TP6 L)L\ Resolver R2 HZ1INHB (N
TP7 | SINMNT D-sub3%%% connector R ﬁ gii g
(15l ¢
TP8 COSMNT (9E> pin, *Z female connector) el e u
TP9 GND AFAaRT2(HE) (18] o7 |as W INC
TP10 | GND Mating connector (Accessories) ?ﬁf{ (ouT) e (ou)
TP11 | GND 17JE-23090-02(D8B)-CG (DDK) Eap ERrcDt
TP12 | EiR Power %&K EWB) ERRCD3
[26]PRTY  (OUT)
[27]SCSB (N}
[ 28] DATA (ouT)
[29]SSCS  (IN)
[30] SSDT (N
[31] CLKIN _(IN)
{32] BISTVLD (IN)
[37] 4 % DC+5V+10%
138] Power
% J GND
T N_Z3vyhr—F L3254 Flat cable connector
(40E> pin, #X male connector)
HFRIIRT 2 (fHE) Mating connector (Accessories)
XG4M-4030-T (+L408> Omron)
N = ST AL . = N
E) ARG FHARERE OO ERILIEL THEUEE A,

ML YNy I IR RN BBV EHEL/ZE,  TEL(0265)56-5433
Note) Operation is not guaranteed as this product is for the evaluation test.
For details, please contact the Sensortronics Laboratory.

FAX(0265)56-5434
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Iﬁ I8 Principle

Singlsyn (VRE!L YV UIN)

Singlsynld, A—2&EXTF— 2 THERINTHY), O—-%1E
BRBRDOAH SV, X7 —2 A7 1BORELD AL
E2HDEAAIPEIPNTOET, (K1) BHEEAIELR
EXMEETHE TS E. O— 24K (H4) (Z&V). B
FICEE T X v+ v 7 (BRER) P EEAICH U TRRIC
T2 TOEXREFHAMBDZEICL)AEERET
BIENTEET,

B CIVICREEEZHMT 3 &, FHEAIAILICIEsIin
OlcosO D2HEEF REELET, (K2, 3)
ZOHEAEEIE. LIIWIN/FT 2L (R/D) Bz {E N
TUAINDAET - BBRTEET,

mhEa 1 L
HAaq

Exciting coil
Output coil

1. Singlsyn #&&

Fig.1 Singlsyn structure

m Singlsyn (VR type Resolver)

Singlsyn consists of a rotor and a stator core. The rotor is
composed of only a laminated magnetic steel sheet. The
stator’s magnetic-pole teeth have one-phase exciting coil
windings and two-phase output coil windings. (Fig. 1)
When the excitation coils are energized by AC voltage, AC
output voltage is induced in the output coils. The output
voltage varies corresponding to the shape of the rotor (Fig.
4) because the gap (magnetic permeability) provided in
the magnetic path changes in a cycle in proportion to the
rotation angle of the rotor. Therefore, a rotation angle can
be conversely detected by reading the output voltage.
The two-phase sin 8and cos 6 voltages induced in each
output winding (Fig. 2 and 3) are converted to digital
angle data by using a Resolver to Digital (R/D) Converter.

(FB) (F7)
Red/White Red
R1e S1
ERri1-R2 Es1-s3
R2e S3
(#A8) (8)
Yellow/White I Es2-s4 s Black
" S2 S4
B # R (%) ()
Exciting Windings Yellow Blue
s Al

Output windings

2. E#RE

Fig. 2 Wiring diagram

|
AR AR
B ped
lllll”l\”\l”ll”l\”l@RLRZ}j)_: l”l\”\l”l\ll\l”ll”lﬁ(ﬁRLRZ,)E
SV VANV VLUV YU NY exciting vottage g ULV VALYV WUV VAU VU VWY UMV LYYV xciting volage
5 " g Zah
s ETUH A A RATATI T NAVAN VI s B ENUA VAT AT /TN VA AT A [ £ i e
& T USAATY S5, SRRV NI 152, ..,
s [cosB]! ] =
I\ \ " 1 1
AR AR LAY AT ANINAR Foyay=ctza MITA LN LU ST A 1] AN ensE
LAV VALY TRV SRV VRV RV LY (52-54) A SN TP ITUTA (S2-54
v ] i Qutput voltage 1] ] Output voltage
?sin@
0 90 180 270 360 0 90 180 270 360
E#EFo [ ] E#EE6 [ ]
Rotation angle Rotation angle
1 XDHABEDZEAL 4 X DHABEDE]L

1X output voltage change

X 3. HAOBEZEL

4X output voltage change

Fig. 3 Output voltage change

(b)3X
X4, #EAREO— 2K

Fig. 4 Rotor shapes with number of multiple
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I BIELLE  Structural Comparison

BOSYLALYIVIN Smartssn

Brashless Resolver

( EILN 24T
Built in type

Y — Fi§

Lead wire
AT—2hFLX
Stator transformer

7 a4

7 Coil
— i O—% b5 2
Rotor transformer
2

O—28k5/ NP
Rotor core w Hollow shaft

BVREL YL\ Singlsyn
VR Type Resolver

( J— Rz 7 ) ( BFEL a4/ T )

Lead type Terminal pin type

U — FiR
Lead wire

O—28ki%
Rotor core

bo%s!

batet

RS
ZERITIDN
g
S

KK
ZRRR%S
SRS

Rotor core oo

&

......

aingaus, 1 8



H{373;% Mounting Methods

A—2RURXT—ZDEHELE 75— IADEAIE, AT7HPEHLPBEVEIICFZT LG TL XTI L—=XITFTUN,

N —FICEBEEIGRLUTIMALZWTL S0,

Insert the rotor and stator into the shaft or case smoothly with your hand or press so that the core does not tilt,

and do not apply an impact to it using a hammer or similar.
O— 2L E

Recommended rotor mounting methods

+v RGNV MEE
/ Fix with a nut or a bolt.

P EER)

Motor Shaft -
Loose fitting

Q@RFT/\A
@Loose fitting

EAFIEBRERD
Press fitting or Shrink fitting

Motor Shaft

[ PEQINAVS
@Tight fitting

HU$¥5E Mounting Accuracy

AT — 2R E
Recommended stator mounting methods
AV FEIE Fixing bolt
Y EEi
Fixing plate

AT —74 Stator

Loose fitting

Q@RXFT/N\A (FL—hrERLCRIVFTOERE)
@Loose fitting (Fixing with a bolt and a plate)

FRRSERE Loose fitting AT—4 RV MEE
\ Stator Fixing bolt

ORFT/N\A (BEEFDR LRIV EBIICEZEE)
@Loose fitting (Fixing with a stator screw bolt with a through hole)

AT —74 Stator

=2 NG

press fitting
[ PEUIAVS
@Tight fitting

IEEN T 7 HI5E,. SinglsynDEFDMEENF +RICRETZHEVWZ ErHY) E T,
When mounting accuracy is rough, performance of Singlsyn may not be fully shown.

QiR h
T—28 (FHEAHE) ORI IZO0.1TmMm(TIR)LLT
(S-21LTI30.05mmLLT)

@Shaft runout
The runout of a motor shaft (driven output shaft) should be 0.1mm
(TIR) or less.(0.05mm or less for size 21 or smaller)

#&h/2 Shaft runout

X7 — 4 stator

0 — & BAEMAALE

Ideal rotor mounting position 0 — S #iR TS

Rotor shaft runout position

O — 2 X7 — gl
Center of a rotor

Center of a stator

OfF%A

27— 2 IAMAIE
Ideal stator mounting position

ORI &

LYIWNEBFNRICH T 32 E— 28 (HhigHsh)
DOREE£0.1mm(TIR)LLT
(S-21LITI20.05mmLLT)

@Coaxiality

The coaxiality of a motor shaft (detected shaft) to a resolver mounting
spring should be 0.1mm (TIR) or less.(0.05mm or less for size 21 or

smaller) F#E Coaxielity

00— % Rotor

27— aMfHLE
Stator mounting position

2T —&Fi
Center of a stator

O— &
Center of a rotor

LYNLANA—ZICHTBLYINZXT—2DRAIE+0.05[deg] LT

@Angle of deviation

The angle of deviation of a resolver stator to a resolver rotor should be #0.05 [deg] or less. 1

I S 5
1 [ kS
] : ] % S
(0]
1 i -
[ " ﬁ
1 & QL
25— O—z &
Stator Rotor <

1 O zaiagaus,

Angle of deviation

A 1
]
I : X f&
2F—4 ’ _ =
Stator E%otgr



| Singlsyn

WBAFITEFOES  Cautions for handling Singlsyn

O DT E
BRI NELASHBICEED» RODPERBLTTEL,
=T EFESTLYIWNERE B BT RUEBILAEZYL
BWTTE,
(LYW EEI T BRI EE->TTE0,)
BT AR, ETHFICLDIEEEMALWVKRICLTTS

W HERE - MEEN BB ICEETE L L BFIREMI H ) &
o
@EAFTITFDER

AR E E DEFHEE IR P19 BT AHRICLTT &L,

CBEMHIRUVK, MEFPEBLTVWBFHTIHERALEW
TLEEL,

c TEHREDH BIBERCIMERLEWVWT TS,

AR LYINICEBESZRWTTEL,

CBIRICESTIRTT Ry RTAY AL PRHEHLDEZAT
PHIET,
WA TELEDRVOBRICIEAIILPEDIHIPEVESFS
BEEESEOELET,

OiR EDEE
- BhBEAR (R1-R2) & HHFI#R (S1-S3, S2-S4) 2R LT T &
Lo

Q@ELHAIDEE
BN ELLEMTVWSD BEERTI,
BT ESENPMEINTOEWDIER T IV,

QOEHZ FNEE
- BEEBE - BEBUIERELATERLTTI VL,
c[EEELTWAEISE DWW R LEVWTTEWL,
cEEPHHLDIGEIFEZHEBRT I, (KIFEEIE)
R EEBADIRE) - BESEMINZBEACOERE
LEWVWTTEL,

ORELNDEE
CRERHIBAEERCTEEELBATRELTTEL,

OTHIARDEE
c TSI TEF Iy 7 EBBLLET,
NER . LYILNELRDICEEREFEM P EVD?

NGO TIZELWEREPERIEIRVS,?
CHICERBERERR LV, ?EREL S

VD2
&)@ S1-S3 [ - S2-S4 & - R1-R2 B DE@EN H DD ?
i - S1- 7 — X[, S2- — X[ R1- o — X [E.

S1-S2 B iigiin s, DC500V XH—IZT

1L

100MQRIETHNIEIEE TT,
PELFICEEEHMNT 2 E#FHLIEORRE
EBVEY,

@/ TS KR

- BBRERR  ERIEME (ERIEMEHCTESEBICEEE
FIANLAEWTTEL,)

- MR AERIEIET (X )

cFraoxa-7

@Cautions for un-packaging

- After opening the package, check the appearance of
Singlsyn for any abnormality.

- Do not carry or shake Singlsyn by the leads. (Carry
Singlsyn by holding its core.)

+ In carrying Singlsyn, be careful not to give a shock to
it by dropping/hitting it, etc. Such a shock can
damage the quality of Singlsyn.

@ Cautions for mounting Singlsyn

- Mount Singlsyn in accordance with the mounting
accuracy specified on page 19.

- Do not use in places containing corrosive gas, water,
sulfur.

- Do not use Singlsyn in the presence of radiation.

+ In mounting Singlsyn, do not give forcible impact to it.

+ There are some types of Singlsyn with bare magnet
wire coils. Handle them with care so that they may not
be damaged when assembling them.

@Cautions for wiring
- Confirm the exciting wire (R1 - R2) and the output
wires (S1 - S3 and S2 - S4)

@ Cautions for pre-operation
- Reconfirm that Singlsyn is correctly installed.
- Confirm that jigs and tools are not left around.

@ Cautions for operation

- Be sure to use Singlsyn under the specified ambient
temperature and rotation speed.

- Stay away from the rotating shaft, and do not touch it.

- In case chemicals might be dropped or splashed onto
Singlsyn, please seek some advice separately.

- Do not use Singlsyn in a place where vibration/shock
exceeding specified values is applied to.

@ Cautions for storage
- Store Singlsyn at room temperature and in a dry place.

@ Cautions for periodic inspection
+ Check the following at a periodic inspection.
Appearance: Check for abnormal abrasion powder
around the resolver.
Check for any damage or corrosion on
the housing.
Rotation: Check for abnormal damage or corrosion on
the shaft. Check for abnormal machine noise.
Conductance: Check the conductance between
S1 -S3,S2 - S4 and R1 - R2.
Insulation: Check if the insulation resistance between
S1 - case, S2 - case, R1 - case, and S1 -
S2is 100 MQ or more by using a 500V
DC megger.
Note that excessive voltage application
may cause insulation deterioration.

@®Maintenance equipment
+ Conduction check: DC resistance meter (Do not apply
voltage to each phase with an insulation tester.)
+ Insulation resistance: Insulation tester (megger)
+ Oscilloscope
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Descriptions of terms

i BA

Description

L] & A

Shaft angle
multiplication

HOAEESOERILEZRT,

Singlsyn® O#AA 1 B#x L 7z8F(C 1 BESOHAESHIFEDZHEEE [1X]. 2 BESOEHDESH

H356% [2X]. 4 BESOHAESH TEIHEE [4X] £V, L DHE. BfEAEISKEL
BE. AEREBEPRIFERYET,

This shows a ratio of electrical angle signals output when a shaft makes one revolution (mechanical angle

is 360 degrees).

For example, if electrical signals for 1 revolution are output, when a shaft of Singlsyn® makes one

revolution, it is shown as “1 X” , if those for 2 revolutions are output, it is shown as  “2X” , and shown

as “4X” if those for 4 revolutions are output. In general, the bigger the ratio is, the better the accuracy
of angle detection is.

1X

2X

N BN

0° 180° 360°
% 71 b} _ O—420OEEAE. BHAE.
Mechanical angle Rotation angle of a rotor/Shaft angle
B = A WA CEEAs D&

Electrical angle

Product of mechanical angle and shaft angle multiplication

2 af x
Size

KEEDODARERL. T—XDHE (1 2F) X10 D2HOHEFTERY .
A standard size shown in double figures by multiplying an outside diameter of a case (inch) by 10.

Bh 171 fy
Exciting windings

BIRZEINT 548
A phase to which power supply is applied

A h B E BRI ~NEDIN S 5 BIE
Vrms. Hz : . -
Input voltage Voltage applied to exciting windings
A Hh B R BhEERINRN B ER
mA . _— .
Input current An electric current sent to excitation coils
= E L _ RAHABEEHEEE DL
Transformation ratio A ratio between maximum output voltage and excitation voltage
ABAE—EF2 R a BRERIOR/N > E—4 2 X T, Zro DEES TR,
Input impedance Minimum impedance of excitation coils shown as Zro
HAhME—42 X a HARDRKA > E—F 2 X T, Zss DEE TR .
Output impedance Maximum impedance of output windings; shown as Zss
E &® £ #mn o AR & HARIDEFRIER
DC resistance DC resistance of exciting and output windings
£ # 3 h o FYREERE & HABE & OB L AIHHZE
Phase shift Temporal phase difference between excitation voltage and output voltage
% B B =& mVrms HAOBEBEIPR/MEBMBICEVWTEEBET S 3HANEEE

Residual voltage

Residual output voltage at the position where output voltage is reduced to a minimum value

2 daagaus,



FAX

ERSHERE

Inquiry Form

BERDIELICICUIATIERTDL LTIV BEHRIRETT,
TEED BRICDERIREZEAVWEEE BREEHELLE,

Singlsyn can be manufactured in accordance with your requirements.
Please fill in the following [ ] to contact us.

@ #f5A ¢ X(2~10DFh5ZHETELZELY)
Shaft Angle Multiplication ( Select from 2 to 10)

@ T—TIVEARICOEDIFTLERL N

Circle the required cable configuratio

( V—K¥g217 Leadtype -

n.

PFE 24T Terminal type )

o E: A

&/ H)

Quantity units

units / month

FAX : 0265-56-5426

L) [¥1ER T S 2 R A%

To : Tamagawa Trading Co., Ltd.

EZEFELEH
Response Preferred Date

A H
J

g

M ECAMM  Our comments

® ZH%E:

Application

W
Cross-Section

2T =Rk ‘
Stator core

mm Stator ID

(O—-2A%ETE)

Stator ID
mm(x%—mfﬁi)‘

Stator OD
mm (X7 —%24442+1%)

I
T

T

I

|

2K

2%

3K

oo
3
3
et
et
QS

ptetetetetetetetetet

ot

z
2
%

%
oS
o

«
X
i<

e

XS

fX>
S

mm

4,%«%*

O—28&5
I,/

Message:

—RHR

mm (&&)
Length

SQ(#1X)
Size

FEHN

Plan

Lead wire

Rotor core

=it #

Company Name

FRE - 1508

Section - Title

FRTE#t

Address

TEL (

FAX

E

Industory Sector

Iy O
ST

Mfg. ltems

E-mail 7RL X

SLINYHEAYT T12-1570N16
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== A — - —_
AREICEYT S EE
o=k = = A N N e
g’@”l*ﬁ*ﬁﬁ&ﬁﬁfﬁﬁﬁ! O LU < LRI Il 75 7200 THIFIORINC [44
BE # LoZigE] &L BRAL EE N,
T395-0063 REFERATPISE1 TEIE1S TEL(0265)56-5421 FAX(0265)56-5426 Safety W .
WSS R SR SRR A I 56 /\ Safety Warning
T144-0054 FRHABXFHEITE19%9S TEL(03)3731-2131 FAX(03)3738-3134 @To ensure proper and safe use of our products, please read the
WHLBERE R (AR E R ERE %) "SAFETY PRECAUTIONS" carefully before using them.
T330-0071 #HEREVAEMAME LAK1-11-1 SHEOTSHEILIF TEL(048)833-0733 FAX(048)833-0766
WERRE T (ENEEE R E %) B DREE
T252-0233 #E/SBEEMPRXEARE1THIE15570IT135DNEILSF TEL(042)707-8026 FAX(042)707-8027 B O MERHREE IR A e E L LEF. 722U, bRk
WEHEEE (ENEEM FFREER D v OEEER) OWGEF7AGBRIZ KD MEDIK T EBREEY, &b, WHE
T486-0916 FHEHEAHH/\KATSTH10%H TEL(0568)35-3533 FAX(0568)35-3534 {RFED 728 DX IS RGEHIBR % TH > T Werhidak
BRI T (B ER) HEEoTuLE g, BB, BnfpcPllarish
T444.0837 FHRMEHETE2-1 HAKELSF-B TEL(0564)71-2550 FAX(0564)71-2551 ’3¥?M5$Hﬁ% (MTBF) ‘i@bfﬁ“é@?@biiﬁ
_ - "\‘| 1o 3 g 3 <3
- - N X - ) ) i = k
_1—512-0?11 ﬂ&szl\lZﬁ*%STEﬁ&Zh; KBGEEEEIL4012 TEL(06)6307-5570 FAX(06)6307-3670 O A D - ST LA e LD 25 1% Fo0k (5
WAER R  (EP ) FU) BWEIHIAAE NG ZE A EROELET,
T812-0011 EFEREMTIESXIESRI4THIE3S BSN\TALI6F TEL(092)437-5566 FAX(092)437-5533 WARRANTY
WAEBRE RN (B=RMN) Tamagawa Seiki warrants that this product is free from
T395-8520 REFRMHANER1020 TEL(0265)21-1814 FAX(0265)56-4108 defects in material or workmanship under normal use
BEREED ERFELFLR) and service for a period of one year from the date of
T395-0063 EHFERAMIUFE1 TEIE1S TEL(0265)56-5424 FAX(0265)56-5427 shipment from its factory. This warranty, however,
WG5S (BREa A N) excludes incidental and consequential damages caused
¥395-0063 RENSEREHTIRE 1 THIE1S TEL(0265)56-5423 FAX(0265)56-5427 by careless use of the product by the user. Even after
. the warranty period, Tamagawa Seiki offers repair
services, with in order to maintain the qualitiy of the
Y E )l B B8 & X &« product. The MTBF (mean time between failures) of our
WA - E—EEFR T395-8515 KEFEMRAmMAKIST9 TEL(0265)21-1800 FAX(0265)21-1861 product is quite long, the predicted failure rate is not
WE = F ¥ B 73958520 RHRHEHER1020 TEL(0265)56-5411 FAX(0265)56-5412 zero. The user is advised, therefore, that multiple safety
BREMEHELAE 73958520 EFRRAHER020 TEL(0265)21-1814 FAX(0265)56-4108 measures be incorporated into yogrlsysterln or D'O?%m
WE = ¥ % FF T399-3303 SR THEIEIIETASS1 745122 TEL(0265)34-7811 FAX(0265)34-7812 $0 as to prevent any consequential troubles resulting
_ _ . 7 = from the failure of our product.
WAFEER\FE—1H T039-2245 HHRP NS 2—TEHM1 THIE47S TEL(0178)21-2611 FAX(0178)21-2615
B\FEEFRAFE-TH T039-2245 ERENFHAL1 42— TEE#M1-147 TEL(0178)38-5581 FAX(0178)38-5583 A B LI E 258 b K ORI S 0 B W AT R S R%Y
W\FEEFERE—TF T039-0811 HFHE=FEHmBEAFEMBFHARPIL1 TEL(0178)60-1050 FAX(0178)60-1155 L9, Wil d 2548, RS SHlaase®Ze 20 £,
BN\FEEFERSE-T1H T039-0811 HRR=FHMBAATEMEF AIIILG-23 TEL(0178)60-1560 FAX(0178)60-1566 BAHAOTOEEVAE DY FREASEOLET,
W\FEEM=RIH 7033-0134 HFHRE=RmAR2TH100-1 TEL(0176)50-7161 FAX(0176)50-7162 CEROSENIIE NS E - E BE OEEFRE THEL
WE T B ¥ T 71440054 RRHBABRFEEITEHI0HS TEL(03)3738-3133 FAX(03)3738-3134 abe{EEL,
- Gt ssEOAEhEE
5 - 3 .
TAMAGAWA TRADING CO., LTD. DA TEL08)50

A COMPANY OF TAMAGAWA SEIKI CO., LTD.

International Marketing Sales Department

Head quarters:

1-3-1 Haba-cho, lida, Nagano Pref. 395-0063 Japan
PHONE : +81-265-56-5423

FAX : +81-265-56-5427

Motortronics’ s=ssiezL<Ley,
@1 2—3ybR—LR—=  https://www.tamagawa-seiki.co.jp

FAX(0265) 56-5434

'"19.12

T12-1570N17 1,00085.

AHEOT DERHARIE2019F4FBREDEHDTY,
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This catalogue is current as of December 2019.

ALL specifications are subject to change without notice
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