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Hollow Shaft Resolver

General Description

The use of sensors for determining angles increases with
progressive automation. The hollow shaft resolver has long
won its own steady position on the market and can nowadays
be found in many modern, high-precision control systems.

Due to its design, the hollow shaft resolver boasts of a ser-
vice live above average. Reliability as well as high precision
and low space requirements supplement its favorable cha-
racteristics. It remains fully operable even under extreme
environmental conditions.

Essentially, the resolver mechanically consists of a stationary
stator and a movable rotor. Electrically it consists of of a
transformer for supplying the rotor with power and a second
transformer for determining angles.

The first transformer has a concentric design and is function-
ally independent of angle values. The second, angle-depen-
dent transformer is made of a stator winding and a rotor
winding. The windings of these two transformer components
are designed such that the number of windings in the
grooves correspond to the values of a sinoid.

Operational diagram

Negative values are realized by reversing the direction of the
winding. The stator coils consist of two similar windings that
are fitted in a relative position to each other rotated by 90°.

If the rotor winding is energized, a sinusoidal magnetic flux is
created that induces voltages in the stator coils as a function
of the relative angular position of the rotor and stator. The
amplitudes of the two voltages correspond to the sine or
cosine. Thus, using a suitable evaluation circuit, it is possible
to obtain the absolute angle data.

The term used for the basic version is a resolver with one
pair of poles (1-speed-resolver).

The number of pairs of poles indicates how often the sine
distribution of the rotor and stator windings is repeated dur-
ing one revolution. The higher the number of pairs of poles,
the higher the mechanical precision of the resolver. The
location deviation of the radial offset increases. With multiple
pairs of poles, the absolute angle data are lost, but a higher
resolution is possible after digital conversion of the resolver-
signals.



Hollow Shaft Resolver

General Terms

Pairs of poles p (speed)
The number of electrical sine and cosine cycles per mechanical revolution.

Residual voltage V egiqual
The residual voltage is the actual value of the voltage remaining when Vg;_g3 Or Vg,_g4 takes on the nominal value of zero.

Vresidual <0-7 % Of Iy - Vy.go

Angle error spread Ad
The angle error spread is the deviation (unit: arcmin =') of the angle represented by the electrical signals from the correspond-
ing actual mechanical angle.

DO = de = Grmech - P with p = pairs of poles

Applicable definition: the angle error spread lies within = n arc minutes in any angular position of the specified band.

DC resistance values
The ohmic resistance values are based on an ambient temperature of 22 °C and change with temperature by 0.39 % / K.

Phase shift @
The phase shift | is the lag between the input signal and output signal.

Transformation ratio rt
The transformation ratio ry is the ratio between the input voltage and the maximum output voltage.

It = Vsi-s3max / Vri-R2

=Vso.s4 max ! Vri-r2

Impedance values Zrq; Zgs; Zso; Zss
The impedance values are the ac resistance values and depend on the frequency. Especially Zgg is the value relevant for the
output capability of the resolver, while Zrg is decisive for the load on the energizing signal source.




Hollow Shaft Resolver

Overview of Standard Types

Pairs ) Angular error range | £4' | £6' | £7' | £8' [£10'|£15'|£20'| Trans-
. Housing .
Size |of poles . formation Notes
material ) .
(speed) Ordering number | ..33|..10|..02|..09|..01|.22]|.14| ratio
1 CrNi-steel | V23401-D1001-B1.. X X | X | X 0.5
3 CrNi-steel | V23401-D1008-B1.. X X X X 0.5 3-speed
15 ith |
1 | CrNi-steel | V23401-D1009-BL1.. X X | x| x| os with low output
impedance
1 CrMo-steel | V23401-S1001-B1.. X X X X 0.5
Aluminum V23401-T1002-B1..
3 | CrNi-steel | V23401-H1002-B1.. X X| X | x| 05 3-speed
Aluminum V23401-T1005-B1..
1 CrNi-steel | V23401-H1005-B1.. X X X X 0.5
1 Alumlnum V23401-T1009-B1.. X X X X 05 W|_th low output
CrNi-steel | V23401-H1009-B1.. impedance
Aluminum V23401-T2001-B2..
L CrNi-steel V23401-H2001-B2.. X X X X 0.5
1 Alumlnum V23401-T2009-B2.. X X X X 05 Wl_th low output
CrNi-steel | V23401-H2009-B2.. impedance
Aluminum | V23401-T2010-B2..
21 3 | CrNi-steel | V23401-H2010-B2.. X XX x| 046 3-speed
Aluminum V23401-T2014-B2..
4 | CrNi-steel | V23401-H2014-B2.. X X X x| 046 4-speed
Aluminum V23401-T2015-B2..
2| CrNi-steel | V23401-H2015-B2.. X XX | x| 05 2-speed
1 CrMo-steel | V23401-U1016-B1.. | X X X X 0.5
1 CrMo-steel | V23401-U2017-B2.. | X X X 0.5
3 CrMo-steel | V23401-U2020-B2.. X X X 0.46 3-speed




Hollow Shaft Resolver Size 15

V23401-D1...
V23401-S1...

Transfer function

Function

Vsi-s3 =+ VRi-rz - COS(P - 0)
Vso.g4 = *I7 - VR1go - SiN(P - 0)

p = pairs of poles
This function applies to the clockwise rotation

of the rotor when looking at the (grooveless)
transformer component from the top.

Input
Resolver Section
(yellow)
Transformer
Section (blue)
(red / white) | o (red)
" Z]l
R1-R2 !
(yellow / white = o (black)
resp Ro]‘or T
black / Whlte) Stator

Output

VSZ S4

VST—SS

ECL0379-G

Electrical and thermal limits

High-voltage test
Windings to housing
Windings to each other

250 Ve, 50 Hz
250 Ve, 50 Hz

Insulation resistance
Windings to housing and
windings to each other

Rinsulation > 90 MQ at 500 Vpc

Operating temperature range -55°C ... +150 °C
Mechanical data
Weight
V23401-D... approx. 90 g
V23401-S... approx. 90 g

Momentum of inertia of the rotor

approx. 20 g - cm?

Maximum rational speed

20000 rpm

Maximum angular acceleration

150000 rad/s?

Torsional strength of rotor components 0.25 Nm

Shock resistance (11 ms sine) 1000 m/s2

Vibration fatigue limit (0 ... 2 kHz) 200 m/s2

Permissible radial runout 0.075 mm
(see Dimensioned drawing: Note 1)

Permissible axial offset +0.25 mm

(see Dimensioned drawing: Note 2)




Hollow Shaft Resolver Size 15 V23401-D1...
V23401-S1...

Dimensioned drawing

AWG 28, Teflon-coated
L =300 mm

1) Total runout when installed
2) Axial offset



Hollow Shaft Resolver Size 15 V23401-D1001-B1..

Housing CrNi-steel

Electrical error / Ordering information

Angular error spread Ad Ordering code

+ 20’ V23401-D1001-B114
+ 15 V23401-D1001-B122
+ 10’ V23401-D1001-B101
+ 7 V23401-D1001-B102
Residual voltage V egiqual 25mVatVgi g =7V

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio rt
0.600 ECLO195-K
r=V. 1V
T= Vs1-s3max/ VR1-R2 0575
= Vs2-54 max / VR1-rR2 0550
e s
§ 0525 ;
< i i B i
=0.5+ 10 % within 4 ... 20 kHz § 0.500 : - maximal
=0.5+5% at5kHz § ours e typical
F 0450
/
0.425 7 v
0.400 y //
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift @
ECL0200-Q
Vr1-r2() = VR1-R2 max - SiN(2 - 10~ f - 1) a0
Vsi1-s3(t) = Vsi-samax - SiN@2 - - f- t- ) 2
for -90° < o < +90° 18° N
Tolerance: + 5° 2 e
g 6 AN
o
o
rrrrrrrrrrrrrrrrrrrrrrrr maximal
_6° :
™~ typical
e o |
1.0 kHz 10.0 kHz minima 100.0 khz




Hollow Shaft Resolver Size

15

V23401-D1001-B1..

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical

2 Vims - 10 Vins

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and

Frequency f, typical 4 kHz ... 20 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.3 W is not critical.
Input current |
100.0 mA ECLO199-
The adjacent figure applies to 0om
V =7V. '
R1-R2 80.0 mA
>
~ 70.0 mA
For other input voltages, the input current .g 60.0mA
changes follows as: S s00mA N
§ 40.0 mA
I= IFigure “VRiRre 17V % 30.0 mA
20.0 mA maximal
10.0 mA typica"
0.0mA
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
500 MW ECLO198-A
;I'/he adja(;e\r;t figure applies to \\\
R1-R2 = V. 400 MW \
N\
2 \\
For other input voltages, the power § 300 mw
consumption changes follows as: g
2 200 mw
P= PFigure ' (VR:L-RZ 17 V)2 §
4 100 mwW
T
0 mw
1.0 kHz 10.0 kHz 100.0 kHz




Hollow Shaft Resolver Size 15

V23401-D1001-B1..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rs1.s3 = Rsp.54 =63 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO197-2

1000

100Q

Inputimpedance Zgo

10Q
1.0 kHz

10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits

between S1 and S3 as well as between S2 and S4

ECLO196-T

1000

1000

Inputimpedance Zgg

10Q
1.0 kHz

10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: + 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECLO193-4

ECLO194-C
1000Q 17— 1000Q

9 2

N N

@ Q

g 5

B 100Q g wo

g 3

E £

- =

g £

3 <]

100 - . e - 10Q
1.0 kHz 10.0kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz

Inductance L

L=X/(2 -1 f) Lro =4.4 mH

at f = 10 kHz

(max. coupling) with short circuits between R1 and R2



Hollow Shaft Resolver Size 15

V23401-D1008-B1..
3-speed

Housing

Electrical error / Ordering information

Angular error spread Ad
+ 20’
+ 15’
+ 10’
+ 7

CrNi-steel

Ordering code

V23401-D1008-B114
V23401-D1008-B122
V23401-D1008-B101
V23401-D1008-B102

Residual voltage V egiqual

14 mV at VRl—RZ =4V

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio rt

It = Vs1.s3max / YRiR2

= Vs2-54 max / VR1-R2

0.600

ECLO182-V

0.575

0.550

0.525

§ maximal
= 0.5+ 10 % within 5 ... 20 kHz g 0500 typical
=0.5+59% at 10 kHz g 0475 : |
£ Y
0.450
0.425
S
0.400 y -
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift
ECLO191-M
Vr1-r2() = VR1-R2 max - SiN(2 - 10+ f - 1) a6
Vs1-s3(t) = Vsi-samax - SiN@2 - - f- t- ) 30°
for -90° < a < +90° 24°
£ 15
Tolerance: + 5° 8
& 12
6° )
maximal
o \‘ typicai
& inimal
1.0 kHz 10.0 kHz 100.0 kHz

10



Hollow Shaft Resolver Size

15

V23401-D1008-B1..
3-speed

Resistance, impedance and operating parameters

Input voltage Vg4 r», typical

2V

rms --* 8 Vrms

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and

Frequency f, typical 5kHz ... 20 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.3 W is not critical.
Input current |
100.0 mA ECLOT90-E
~
The adjacent figure applies to 90.0mA <
VRl-RZ =4V. 80.0 mA
> 70.0mA
B 600mA
For other input voltages, the input current £ sooma
changes follows as: 3
2 400m
T z00ma
I = lggure " VR1-r2 4V
Figure R1-R2 200mA  maximal
10.0 mA . typical
0.0mA
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
ECLOIgS-B
The adjacent figure applies to
VRi.gp =4 V.
R1-R2 > 200 MW N
For other input voltages, the power B
consumption changes follows as: § o0 \
g i i i
P = Prigure * (VR1-r2 / 4 V)? @ LT 1 O S
N
™~
0 mw
1.0 kHz 10.0 kHz 100.0 kHz

11




Hollow Shaft Resolver Size 15 V23401-D1008-B1..
3-speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an Rri-r2 =33 Q
ambient temperature of 22 °C and change with Rs1.53 = Rgo.54 =70 Q
temperature by 0.39 % / K Tolerance: = 10 %

Input impedance

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO187-U

1000 Q ECL0188-3 10000
) 2
v m
3 Q
£ 1000 £ 100
= °
2 9
g a
g 13
H g -
£ £ .
/”
100 RS 100
1.0 kHz 10.0 kHz 100.0 kHz

10.0 kHz 100.0 kHz

Output impedance

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

ECLO185-D

1000 Q2 ECLO186-L 10000
3 i
N @
@ Q
§ £
g_ 1000 - g_ 100
5 3 F
2 v & =
: B s L
10Q 100 HH
1.0 kHz 10.0 kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz
Inductance L
L=X/@2- 11 Lro = 2.6 mH
at f =10 kHz Lgs =3.9mH

12



Hollow Shaft Resolver Size 15

V23401-D1009-B1..

with low output impedance

Housing

Electrical error / Ordering information

Angular error spread Ad
+ 20’
+ 15’
+ 10’
+ 7

CrNi-steel

Ordering code

V23401-D1009-B114
V23401-D1009-B122
V23401-D1009-B101
V23401-D1009-B102

Residual voltage V egiqual

14 mV at VRl—R2 =4V

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio rt
0.600 ECLO184-5
It = Vs1.s3max / YRi-R2
0.575
= Vs2-samax/ Vri-r2 0.550
g 052 : o "’f‘f‘\‘\
=0.5+ 10 % within 4 ... 20 kHz "% 0.500 /_A—\ maximal
= + 50 £ PR
0.5+59% at 5 kHz £ ours . B} wpical
& /
= 0450 // minimal
0.425
/ /
0.400 i
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift @
\ ECLO183-W
VRr1-r2(t) = VRi-ro max - SN2 - 10 - 1) 3 N
Vsi1-s3(t) = Vsi-samax - SiN@2 - - f- t- ) 27 \\
for —-90° < a < +90° 210 N
% 15° ht
Tolerance: + 5° g 9 AN
& N
-
-3 maximal
-9° typical
1.0 kHz 10.0kHz minimal 100.0 kHz

13




Hollow Shaft Resolver Size

15

V23401-D1009-B1..
with low output impedance

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical

2V

rms --* 8 VI'ITIS

Frequency f, typical

4 kHz ... 20 kHz

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.3 W is not critical.

Input current |

ECLO182:N

. ) . 100.0 mA
The adjacent figure applies to s00ma 1S
V =4V. : -
R1-R2 80.0mA {--
> 70.0 mA -
. . 3
For other input voltages, the input current g oom
changes follows as: £ S00mA ¢
§ 40.0 mA
z
I = lrigure " VR1-r2/ 4V = 300mA
20.0mA maximal
10.0 mA ~ typical
0.0mA i ‘
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
\ ECLO181-F
The adjacent figure applies to
V =4V.
R1-R2 200 MW
N N\
P N\
) o<
For other input voltages, the power 5 \
. o
consumption changes follows as: E
§ 100 mw
P= PFigure ' (VR:L-RZ /4 V)2 §
0 mw e
1.0 kHz 10.0 kHz 100.0 kHz

14



Hollow Shaft Resolver Size 15

V23401-D1009-B1..
with low output impedance

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rr1r2 =31 0Q
Rs1-s3 = Rsp-54 =28 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO180-7

1000

1000

Inputimpedance Zpq

10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO179-4

1000

1000

Input impedance Z g

10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: + 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECLO177-M

(max. coupling) with short circuits between R1 and R2

ECLO178-V
1000 Q2 1000 Q2
g 8
e c
2 wa ,/ 2 we
o el 2
£ = £
s -t bt
£ S i R B g
s T : H
10Q 10Q
1.0 kHz 10.0 kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz
Inductance L
L=X/(2 -m 1 Lro = 2.6 mH
atf=10 kHz Lss =2.0mH

15




Hollow Shaft Resolver Size 15 V23401-S1001-B1..

Housing CrMo-steel

Electrical error / Ordering information

Angular error spread Ad Ordering code

+ 15 V23401-S1001-B122
+ 10’ V23401-S1001-B101
+ 8 V23401-S1001-B109
+ 6 V23401-S1001-B110
Residual voltage V egiqual 25mVatVgi g =7V

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio rt
0.600 - ECLO240-J
't = Vsi-s3max/ VR1-R2 0575 doo RS-
N
= Vs2.s4a max/ VRr1-r2 0550 {- oo .
2
E 0525 1 / N
£ / // maximal
= 0.5 £+ 10 % within 4 ... 20 kHz g e S A, S
=0.5+5% at5kHz 2 0475 / e
= / N typical
0.450 eeeeeneeneens < -
/ / N
0.425 -
/ / minimal
0.400 i
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift
ECLO241-S
Vrir2(t) = VRi-r2 max - SN2 - 1t- f- 1) 4 \\
— H 36
Vs1-s3(t) = Vsi-samax - SiN@2 - - f- t- ) \
30°
for —-90° < a < +90° \
& 24°
0
18°
. + o 3 .
Tolerance: £ 5 g . typical
12° N
6° S .
minimal maximal
o
-6°
1.0 kHz 10.0 kHz 100.0 kHz

16



Hollow Shaft Resolver Size 15 V23401-S1001-B1..

Resistance, impedance and operating parameters

Input voltage Vg4 r», typical 2Vipns - 10 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 4 kHz ... 20 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.3 W is not critical.

Input current |

ECLO242-1

100 mA
The adjacent figure applies to 90 mA
VRl-RZ =7V. 80 mA —
70 mA e
>
) ] T e0mA
For other input voltages, the input current E oA N
changes follows as: 5
% 40 mA SRS _
1= Varre ! 7V 5 soma & e
Figure R1-R2 20 MA ‘typical‘
10 mA i :
0 mA -
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
500 mW ECL0243-9
The adjacent figure applies to
VRiR2 =7 V. 400 mW
.
~
) S 300 MW 1
For other input voltages, the power g
H . 3
consumption changes follows as: § 200 MW
g
P =Prigure - (V, /7V)? 5
Figure ( R1-R2 ) S 100 mwW
0 mwW
1.0 kHz 10.0 kHz 100.0 kHz

17



Hollow Shaft Resolver Size 15

V23401-S1001-B1..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =82 Q
Rs1.s3 = Rsp.54 =68 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO244-H

1000 Q

100Q

Inputimpedance Zpq

10Q

1.0kHz 10.0kHz 100.0kHz

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO245-Q

1000 Q

2
N g

@ ™ -

§ T
T 100Q

<

o <

£ -

H =~

£ o

/’(
10Q
1.0 kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°
(minimal coupling) with open outputs

Tolerance: + 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECL0247-7

1000 Eaozey 1000 © -
Pt
A > i

@ e ]
F A 3
2 1000 e 5 w0
£ e @ -
= . e
i > E
Pl :

3

100 100
1.0 kHz 10.0kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz

Inductance L
L=X/(2 1) Lro =2.5mH
atf=5kHz Lsg =5.8 mH
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Hollow Shaft Resolver Size 21

V23401-T1.../T2...
V23401-H1.../H2...
V23401-U1.../U2...

Transfer function

Function

Vsi-s3 =+ VRi-rz - COS(P - 0)
Vso.g4 = *I7 - VR1go - SiN(P - 0)

p = pairs of poles
This function applies to the clockwise rotation

of the rotor when looking at the (grooveless)
transformer component from the top.

Input
Resolver Section
(yellow)
Transformer
Section I—o (blue)
(red / white) - . o (red)
Vri-r2 L l l |
(yellow / white) = o (black)

Rotor T
Stator

Output

VSZ—S4

VST—SS

ECL0379-G

Electrical and thermal limits

High-voltage test
Windings to housing
Windings to each other

500 Ve, 50 Hz
250 Ve, 50 Hz

Insulation resistance
Windings to housing and
windings to each other

Rinsulation > 90 MQ at 500 Vpc

Operating temperature range

-55°C ... +150 °C

Mechanical data

Weight
V23401-T10...
V23401-H10...
V23401-U10...
V23401-T 20...
V23401-H20...
V23401-U20...

approx. 240 g
approx. 290 g
approx. 290 g
approx. 210 g
approx. 260 g
approx. 260 g

Momentum of inertia of the rotor

approx. 200 g - cm?2

Maximum rational speed

20000 rpm

Maximum angular acceleration

64000 rad/s?

Torsional strength of rotor components 1 Nm

Shock resistance (11 ms sine) 1000 m/s2

Vibration fatigue limit (0 ... 2 kHz) 200 m/s?

Permissible radial runout 0.075 mm
(see Dimensioned drawing: Note 1)

Permissible axial offset + 0.5 mm

(see Dimensioned drawing: Note 2)
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Hollow Shaft Resolver Size 21 V23401-T1...
V23401-H1...
V23401-U1...

Dimensioned drawing
V23401-T1.../H1.../ Ul...

AWG 26, Teflon-coated
L =300 mm

1) Total runout when installed
2) Axial offset
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Hollow Shaft Resolver Size 21

V23401-T2...
V23401-H2...
V23401-U2...

Dimensioned drawing
V23401-T2.../H2.../ U2...

1) Total runout when installed
2) Axial offset

AWG 26, Teflon-coated
L =300 mm
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Hollow Shaft Resolver Size 21

V23401-T1002-B1..

V23401-
3-Speed

H1002-B1..

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Aluminum  V23401-T1002-B1..
CrNi-steel V23401-H1002-B1..

Ordering code
Aluminum housing
V23401-T1002-B114
V23401-T1002-B122
V23401-T1002-B101
V23401-T1002-B102

CrNi-steel housing

V23401-H1002-B114
V23401-H1002-B122
V23401-H1002-B101
V23401-H1002-B102

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio r

It = Vs1-s3max/ VRi-R2

=Vso.s4 max ! VR1-r2

0.600

ECLO256-6

0.575

0.550

0.525

§ = == maximal
i 2 7 P
= 0.5+ 10 % within 3 ... 20 kHz & 0500 : ; SRR = typical
=055 % at 5 kHz Iy i R S R
£ P ATT0 | | |
0.450
/
0.425 /
/ /
0.400 y
1 kHz 10 kHz 100 kHz
Phase shift @
ECL0257-E
VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1) 20
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- ) 18°
for -90° < a < +90° 120
E
5 &
Tolerance: + 5° § o
-6°
maximal
1 typical
-18° o :u
1 kHz 100 kHz
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Hollow Shaft Resolver Size 21 V23401-T1002-B1..
V23401-H1002-B1..

3-Speed
Resistance, impedance and operating parameters
Input voltage Vg4 r», typical 4 Vs ... 10 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 3 kHz ... 15 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |

ECLO258-M

100 mA

The adjacent figure applies to
Vri-r2 =7 V.

For other input voltages, the input current
changes follows as:

Input currentat 7 V
o
o

I = lrigure * VR1-r2 / 7V

maximal
typical

1kHz 10kHz 100 kHz

Power consumption P

ECLO259-V

The adjacent figure applies to
VRl-R2 =7V.

200 myy

For other input voltages, the power
consumption changes follows as:

100 mW

Power consumption at 7 V

P = Prigure - (VR / 7 V)?

O mw
1kHz 10 kHz 100 kHz
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Hollow Shaft Resolver Size 21 V23401-T1002-B1..
V23401-H1002-B1..

3-Speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an Rri-r2 =39 Q
ambient temperature of 22 °C and change with Rs1.53 = Rgo.54 =94 Q
temperature by 0.39 % / K Tolerance: = 10 %

Input impedance

Tolerance: + 15 % Tolerance: + 15 %

Zpo --- Impedance between R1 and R2 with open outputs Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO260-Y ECLO261-7

1000 2

10002 T

1002

10002

Input impedance Z g

Input impedance Zpq

10Q
1kHz 10 kHz 100 kHz

180 - - —
1kHz 10 kHz 100 kHz

Output impedance

Tolerance: + 15 % Tolerance: + 15 %

Zgo ... Impedance between S2 and S4 in a position of 0° Zgs ... Impedance between S1 and S3 in a position of 0°
(minimal coupling) with open outputs (max. coupling) with short circuits between R1 and R2

ECLO262-F ECLO263-N

100002 - 10002 T—
3 10000 1 2
N - N
3 : @
g g
2 g
@ @ 1000
a o
£ E
g H
] 100€2 3
o <]

s : Pl 0o : .
1kHz 10 kHz 100 kHz 1kHz 10 kHz 100 kHz

Inductance L
L=X/(2-m f) Lro = 4.7 mH
atf=8kHz Lss =8.8 mH
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Hollow Shaft Resolver Size 21

V23401-T1005-B1..
V23401-H1005-B1..

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

V23401-T 1005-B1..
V23401-H1005-B1..

Aluminum
CrNi-steel

Ordering code
Aluminum housing
V23401-T1005-B114
V23401-T1005-B122
V23401-T1005-B101
V23401-T1005-B102

CrNi-steel housing

V23401-H1005-B114
V23401-H1005-B122
V23401-H1005-B101
V23401-H1005-B102

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio ry oe0o corones
It = Vs1-s3max/ VRi-R2 0575
=Vso.54 max ! VR1-R2 055
2 0525 e T T T s
e e .
. S 0500 -
= 0.5 £ 10 % within 2 ... 10 kHz g 3 N ‘ :
=05x5% at5 kHz é 0475 o T__—_ _ﬁ\\‘ ‘maximal -
3 e
F 0450 AN typical
0.425 minimal
0.400 ‘
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift ¢
N ECLO175-6
VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1) 24 \\
- i . < !
Vs1-s3(t) = Vsi-s3 max - SN2 - 1 f- t- ) 18 4 ;
for —90° < a < +90° 120 \
£ . 3
£ ‘
G < N
Tolerance: + 5° [ |
-6° S
20 3 maximal
_18° minimal ) typical
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size

21

V23401-T1005-B1..
V23401-H1005-B1..

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical 4 Vs - 12 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.
Input current |
100.0 mA ECLO174-X
The adjacent figure applies to 90.0mA
VRi-r2 =7 V. 80.0mA
70.0 mA
>
L 600mA \\
For other input voltages, the input current £ soom
changes follows as: 2 wom <
_ —g- 30.0mA
I= IFigure ’ VRl—R2 17V 200mA )
maximal
10.0 mA typical
0.0mA e i
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
ECLO173-P
The adjacent figure applies to
VRl-RZ =7V. 200 mW \
>
. g N\
For other input voltages, the power g
consumption changes follows as: g
¢ 100 mwW
£
P = Prigure - (VRi-r2 / 7 V)? & -
0 mw
1.0 kHz 10.0 kHz 100.0 kHz

26



Hollow Shaft Resolver Size 21

V23401-T1005-B1..
V23401-H1005-B1..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rs1.s3 = Rsp.54 =58 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO165-Y

1000

1000 +=

Input impedance Zgq

10Q
1.0 kHz

10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO164-Q

1000 Q2

W
v
<

\\\

\

100Q /

Input impedance Zgg

10Q —
100.0 kHz

1.0 kHz 10.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

ECLO163-H

10000
//
vl
=]
3 A~
8 -
s /4 -
o - et
2 1000 d e
E :
=
= -~
3 55
£ o
(=]

10Q
1.0 kHz

10.0 kHz 100.0 kHz

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECLO172-G

100002 T

Output impedance Zgg
g
)

10.0 kHz 100.0 kHz

Inductance L

L=X/(2 -1 f)
at f = 10 kHz

Lo = 7.9 mH
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Hollow Shaft Resolver Size 21

V23401-T1009-B1..
V23401-H1009-B1..
with low output impedance

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Aluminum  V23401-T1009-B1..

CrNi-steel

Ordering code
Aluminum housing
V23401-T1009-B114
V23401-T1009-B122
V23401-T1009-B101
V23401-T1009-B102

V23401-H1009-B1..

CrNi-steel housing

V23401-H1009-B114
V23401-H1009-B122
V23401-H1009-B101
V23401-H1009-B102

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio r
It = Vsi-samax/ VRi-r2

=Vso.s4 max ! VR1-r2

=0.5 + 10 % within 2 ... 8 kHz
=05+5% at5kHz

0.600

0.575

0.550

0.525

0.500

0.475

Transformation ratio

0.450

0.425

0.400

ECLO264-W

maximal

1.0 kHz

typical

10.0kHz minimal 100.0 kHz

Phase shift @

VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1)
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- )

for -90° < a <+90°

Tolerance: + 5°

ECL0265-5

Phase shift
@

maximal

-18°
1.0 kHz

10.0kHz  typical 100.0 kHz
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Hollow Shaft Resolver Size 21 V23401-T 1009-B1..
V23401-H1009-B1..
with low output impedance

Resistance, impedance and operating parameters

Input voltage Vg4 r», typical 2Vims - 8 Vims When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |

ECL0266-D

. . . 100.0 mA -
The adjacent figure applies to 000 ;
VRi.pr2 =4 V. ) 3
R1-R2 80.0 mA
70.0 mA :
> i
T ;
For other input voltages, the input current 5 e0om %
changes follows as: g sooma ;
% 40.0 mA \\
I= IFigure : VRl-R2 14v £ s00mA d
20.0 mA )
maximal
10.0 mA typical
0.0 mA :
1.0 kHz 100.0 kHz

Power consumption P

ECL0267-L

The adjacent figure applies to

VRi-rz =4 V.
R1-R2 _ 0w
<
=
. 2
For other input voltages, the power &
consumption changes follows as: g
5 100mw {...
2
P= PFigure ' (VRl-RZ /4 V)2 s
0 mw E
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T1009-B1..
V23401-H1009-B1..
with low output impedance

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =21 Q
Rs1-s3 = Rgp.54 =22 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO268-U

10000 T—

1000 ——

Input impedance Zg,,

1.0 kHz 10.0kHz 100.0 kHz

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECL0269-3

1000Q T—

100Q

Input impedance Zgg

1.0kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: = 15 %

Zgo ... Impedance between S2 and S4 in a position of 0°
(minimal coupling) with open outputs

ECLO270-6

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECLO271-E

1000 ©2 10000 1
1]

g N

N @

@ o

g E

8 100Q T o

g :

E £

- =

g g

8 =]

10Q — 100 S L
1.0 kHz 10.0 kHz 100.0 kHz 1.0kHz 10.0 kHz 100.0 kHz

Inductance L
L=X/(2 1) Lro =3.5mH
at f=10 kHz Lsg =3.1 mH

30



Hollow Shaft Resolver Size 21

V23401-T2001-B2..
V23401-H2001-B2..

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

V23401-T 2001-B2..
V23401-H2001-B2..

Aluminum
CrNi-steel

Ordering code
Aluminum housing
V23401-T2001-B214
V23401-T2001-B222
V23401-T2001-B201
V23401-T2001-B202

CrNi-steel housing

V23401-H2001-B214
V23401-H2001-B222
V23401-H2001-B201
V23401-H2001-B202

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio ry
It = Vsi-samax/ VRi-r2

=Vso.54 max ! VR1-R2

=0.5 = 10 % within 2 ... 10 kHz
=05+x5%at5kHz

0.600

ECLO272-M

0.575

0.550

0.525

0.500

0.475 =

= maximal

Transformation ratio

0.450

N typical

0.425

minimal

0.400
1.0 kHz

10.0 kHz

100.0 kHz

Phase shift ¢

VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1)
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- )

for -90° < a <+90°

Tolerance: + 5°

ECLO273-V

Phase shift

minimal

100.0 kHz
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Hollow Shaft Resolver Size 21 V23401-T2001-B2..
V23401-H2001-B2..

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical 4 Vs - 12 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |
) ) ) 100.0 mA ECLO274-4
The adjacent figure applies to 00
V =7V. '
R1-R2 80.0 mA
- 70.0mA
. . bt N :
For other input voltages, the input current Eocoom N
changes follows as: £ soom
o
‘é. 40.0mA »
I = lFigure . VRl—RZ / 7 V = 30.0 mA T
20.0 mA .
T~ L maximal
10.0 mA typical
0.0mA i
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
ECL0275-C
The adjacent figure applies to
V =7V.
R1-R2 200 MW
>
~
®
For other input voltages, the power g
) g
consumption changes follows as: s
§ 100 mw
P = Prigure - (VRir2 / 7 V)2 $
Figure ( R1-R2 ) s ~
\\\
0 mw
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T2001-B2..
V23401-H2001-B2..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rs1.s3 = Rsp.54 =58 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO276-K

10002

100Q
L

Input impedance Zp,

18Q - ——
10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO277-T

10002 T

1000

Input impedance Zpg

0 —
100.0 kHz

1.0kHz 10.0kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECLO279-A

ECLO278-2
10002 - 100002

3 2

N S

< Q

'2 2 weo

£ £

8 [=]

1082 = 10 4
1.0 kHz 10.0 kHz 100.0 kHz 1.0kHz 10.0 kHz 100.0 kHz

Inductance L
L=X/(2 -1 f) Lro =7.9mH
at f =10 kHz Lgg = 6.9 mH
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Hollow Shaft Resolver Size 21

V23401-T 2009-B2..
V23401-H2009-B2..
with low output impedance

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Aluminum  V23401-T 2009-B2..

CrNi-stee

| V23401-H2009-B2..

Ordering code

Aluminum

V23401-T2
V23401-T2
V23401-T2
V23401-T2

housing CrNi-steel housing

009-B214 V23401-H2009-B214
009-B222 V23401-H2009-B222
009-B201 V23401-H2009-B201
009-B202 V23401-H2009-B202

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio r

It = Vs1-s3max/ VRi-R2

=Vso.s4 max ! VR1-r2

=0.5 = 10 % within 2 ... 8 kHz

0.600

EGCLO171-8

0.575

0.550

0.525

0.500

Transformation ratio

=0.5+59% at 5 kHz oars Lt et
/ / P
0.450
/
o4 / \ maximal
0.400 : N typical —
1.0 kHz 10.0kHz minimal 100.0 kHz
Phase shift @
\ ECLO170-Z

VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1) 2 \
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- ) 18°
for -90° < a < +90° 120 <

Tolerance: + 5°

Phase shift

-18°

' maximal

1.0 kHz

10.0kHz  typical 100.0 kHz
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Hollow Shaft Resolver Size

21

V23401-T 2009-B2..
V23401-H2009-B2..
with low output impedance

Resistance, impedance and operating parameters

Input voltage Vg4 r», typical

2V

rms --* 8 VI’I’T]S

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and

Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.
Input current |
100.0 mA ECLO162-W
The adjacent figure applies to 500 mA \\
VRi-r2 =4 V. wom | N(
N
- 70.0 mA AN
For other input voltages, the input current g 00m X
changes follows as: § som
o 400mA By
I= IFigure “VRipa/ 4V = 300mA
20.0 MA L o '
. maximal
10.0 mA : typical
0.0mA Pl ‘ ‘
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
ECLO168-N
The adjacent figure applies to \\
V =4V.
R1-R2 soomw b\
e \\
For other input voltages, the power g \
consumption changes follows as: £
§ 100 mw
P= PFigure ' (VR:L-RZ /4 V)2 §
0 mw e
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T 2009-B2..
V23401-H2009-B2..
with low output impedance

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =21 Q
Rs1-s3 = Rgp.54 =22 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO167-F

1000 Q2

Y

2 4/

N i

[ | o

] Y A

= : i

] o : /

B w00 =

[=3 -

£ 7

- P

2 et

£ ///

,’/
10Q
1.0 kHz 10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO166-7

1000Q 1

100Q

Input impedance Zgg

1.0 kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°
(minimal coupling) with open outputs

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECLO161-1

1000Q ECLO12:9 1000Q
2
3 d
N 2
8 3
£ 100 P ERUY
= Z 2
s 5
& s <}
8 //’/ 2
e
100 100
1.0 kHz 10.0 kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz
Inductance L
L=X/(2 1) Lro =3.5mH
at f=10 kHz Lsg =3.1 mH
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Hollow Shaft Resolver Size 21

V23401-T2010-B2..
V23401-H2010-B2..

3-speed

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Aluminum  V23401-T 2010-B2..

CrNi-steel

Ordering code
Aluminum housing
V23401-T2010-B214
V23401-T2010-B222
V23401-T2010-B201
V23401-T2010-B202

V23401-H2010-B2..

CrNi-steel housing

V23401-H2010-B214
V23401-H2010-B222
V23401-H2010-B201
V23401-H2010-B202

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=3
Transformation ratio ry
010 SOV, EoL02800
't = Vs1-s3 max / VR1-r2 B :
0.475 -
= V . / V . P L maximal
s2-S4 max / VR1-R2 0.450 ypical
2 ouzs - ] inim:
: S
=0.46 + 10 % within 3 ... 20 kHz § 0400 // .
=0.46 +£5 % at 6 kHz S oars / ,,,,,,,,
§ /
= 0350 {-/, /
/
0.325 f yroeeeenoe
0.300
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift ¢
ECLO281-L
Vrir2(t) = VRi-r2 max - SN2 - 10+ f- 1) 30°
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- ) 20 <
for -90° < a < +90° 18 N -
£
s 12
@ N
Tolerance: + 5° L.
o
g maximal
typicai
-12° . |
1.0 kHz 10.0 kHz minima 100.0 kHz
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Hollow Shaft Resolver Size 21 V23401-T2010-B2..
V23401-H2010-B2..

3-speed
Resistance, impedance and operating parameters
Input voltage Vgy_r», typical 2Vips - 10 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 4 kHz ... 15 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |
. § . 100.0 mA
The adjacent figure applies to 500
V =6V. '
R1-R2 80.0 mA
> 700mA
©
For other input voltages, the input current g f00m
changes follows as: 5 s00mA
5 s00m =
£
I' = Irigure - VR1-r2 / 6V 30.0mA <
20.0 mA < il
10.0 mA e maximal
typical
0.0mA _— ]
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
\ ECLO283-3
The adjacent figure applies to \ :
V =6V
R1-R2 a0 1\
. \
2 \
For other input voltages, the power H \
. o
consumption changes follows as: :
g 100 mw
P= PFigure ' (VR:L-RZ /6 V)2 §
0 mw E
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T 2010-B2..
V23401-H2010-B2..
3-speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rsi-s3 = Rsp54 =173 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO284-B

1000

100Q

Inputimpedance Zgo
A)

10Q -
100.0 kHz

1.0 kHz 10.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECL0285-J

1000Q 7

1009

Input impedance Zgg

10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECLO287-1

ECLO0286-S
1000 © 100002 1
3 w
N o«
s P g
g o o 3 we
£ [=3
by £
g 5
E g
° 3
10Q — - 100 S :
1.0 kHz 10.0 kHz 100.0 kHz 1.0kHz 10.0 kHz 100.0 kHz
Inductance L
L=X/(2 -1 f) Lro= 8.1 mH
at f =10 kHz Lss =114 mH
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V23401-T2014-B2..
V23401-H2014-B2..
4-speed

Hollow Shaft Resolver Size 21

Aluminum  V23401-T 2014-B2..
CrNi-steel V23401-H2014-B2..

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Ordering code
Aluminum housing
V23401-T2014-B214
V23401-T2014-B222
V23401-T2014-B201
V23401-T2014-B202

CrNi-steel housing

V23401-H2014-B214
V23401-H2014-B222
V23401-H2014-B201
V23401-H2014-B202

Residual voltage V egiqual

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=4
Transformation ratio r
0.500 ECLO160-S
r+ =Vgq. / Vi P
T S1-S3max /! VR1-R2 R RN SO O U s =
= Vs-54 max / VRri-r2 S N A S TR b : .
o maximal
§ B e 721572000 ZAalt Sl St S 0 ISR NG typical
=1 .
=0.46 = 10 % within 4 ... 15 kHz B 0400 oo A ¢ minimal
=0.46 £5 % at 6 kHz % o037 [OOSR T S
£
0.350 f-oromeeeee A
0.325 oo Ao
0.300
1.0kHz 10.0 kHz 100.0 kHz
Phase shift @
VVVVVVVVVVVVVVVVVVVVVVV ECLO159-P
Vri-Rr2(t) = VR1-R2 max - SIN2 - TT- f - 1) 307 {
Vs1.s3(t) = Vs1.53 max - Sin2 - 1- f- t- ) 20 1
for -90° < a < +90° RT3 I e NN
5 1224
<
Tolerance: + 5° 2
o 8°
o
B e N N N
A2 Lot minimal N maximal
1.0 kHz 100kHz  typical 100.0 kHz
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Hollow Shaft Resolver Size 21 V23401-T2014-B2..
V23401-H2014-B2..

4-speed
Resistance, impedance and operating parameters
Input voltage Vg4 r», typical 2Vipns - 10 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 4 kHz ... 15 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |
100.0 mA ECLO188-G
The adjacent figure applies to 0om =
V =6V. '
R1-R2 80.0 mA
N
> 70.0 mA
. . ©
For other input voltages, the input current § 600mA
changes follows as: g s0om S
£ 400mA
Q
I = lFigure . VRl—RZ / 6 V £ 30.0mA R X
20.0 mA maximal
typical
10.0 mA .
0.0mA
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
500 MW ECLO157-8
The adjacent figure applies to
V =6 V.
R1-R2 400 mw
>
®
For other input voltages, the power § 0omwv
. £
consumption changes follows as: i
§ 200 MW
@
P= PFigure ' (VRl-RZ /6 V)2 §
100 mwW
0 mw
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T2014-B2..
V23401-H2014-B2..
4-speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =36 Q
Rs1-s3 = Rgo.g4 =48 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO155-R

10002

100Q

Inputimpedance 2o

10Q

1.0 kHz 10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO156-Z

1000

<
2 rs
#
N
' A
g AT
E 7
2 100Q
.§ it
4 v
£ =

10Q

1.0 kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: + 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECLO153-A

ECLO154-|
100082 - 10000 7
Ng n
8 N
§ 8
3 s
g e g e
= ; £
3
100 10Q
1.0 khHz 10.0 kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz
Inductance L
L=X/(2 -1 f) Lro =3.4 mH
at f=10 kHz Lsg = 7.8 mH
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(max. coupling) with short circuits between R1 and R2



Hollow Shaft Resolver Size 21

V23401-T 2015-B2..
V23401-H2015-B2..
2-speed

Housing

Electrical error / Ordering information

Angular error spread Ad

+ 20’
+ 1%
+ 10’
+ 7

Aluminum  V23401-T 2015-B2..
CrNi-steel V23401-H2015-B2..

Ordering code

Aluminum housing CrNi-steel housing

V23401-T2015-B214 V23401-H2015-B214
V23401-T2015-B222 V23401-H2015-B222
V23401-T2015-B201 V23401-H2015-B201
V23401-T2015-B202 V23401-H2015-B202

Residual voltage V egiqual

21 mVatVg g, =6V

Electrical data at 22 °C.

Transfer function

Pairs of poles p

Transformation ratio ry

ECLO182-2

It = Vs1-s3max/ VRi-R2
=Vso.54 max ! VR1-R2
=0.5+ 10 % within 4 ... 20 kHz E 0.500 ovoveeeiie b 7 = . ma?(imal
=0.5+£5% at 10 kHz $ oars | el typical
E 0.450 / s - minimal
0425 f oo, S L
Yina
0.400 /
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift ¢
ECL0233-2
VRr1-r2(t) = VRi-r2 max - SN2 - 10 - 1) 24
Vs1-s3(t) = Vsi-sg max - SN2 - - f- t- ) 18°
for —-90° < a < +90° e 2t
Tolerance: + 5° £ N
maximal
-6° \ o
typical
2z minimal
1g° i

1.0 kHz 10.0 kHz

100.0 kHz

43




Hollow Shaft Resolver Size

21

V23401-T 2015-B2..
V23401-H2015-B2..
2-speed

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical

2 Vims - 10 Vig

Frequency f, typical

4 kHz ... 15 kHz

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |
100.0 mA ECLO234-A
The adjacent figure applies to 00 >
Vv =6V '
R1-R2 80.0 mA
~
> 70.0mA
©
T
For other input voltages, the input current g oom
changes follows as: £ SoomA S
% 40.0 mA
o
I = lrigure " VR1-r2/ 6V § soom .
& 00mA maximal
typical
10.0 mA :
0.0mA
1.0 kHz 10.0 kHz 100.0 kHz
Power consumption P
500 W ECL0235-1
The adjacent figure applies to
VRi-po =6 V.
R1-R2 -~ 400 mw
©
®
s
For other input voltages, the power g 300mw
consumption changes follows as: H
§ 200 mwW
P= PFigure ' (VR:L-RZ /6 V)2 4
100 mwW <2
0 mw
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-T 2015-B2..
V23401-H2015-B2..
2-speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =33 Q
Rs1.s3 = Rs2.54 =30 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO236-R

1000Q

1000

Input impedance Zgg

1.0 kHz 10.0 kHz 100.0 kHz

Tolerance: + 15 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO237-7Z

1000
P
2 38
N
@
S
=
<
g 100Q
S T
£ D
= i oo
> P
a =
= =
T
10Q
1.0 kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: = 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECL0239-G

ECL0238-8
1000 Q 1000€Q H S
/
,/ I s

P . P
A g - |
; -
- el £ P
g 100 ,/ '5,:,. 10002 - /
£ <- : -
o A £ Ty
g_ ' Pid E- / N
°© l— 3 =

10Q 10Q —
1.0 kHz 10.0 kHz 100.0 kHz 1.0 kHz 10.0 kHz 100.0 kHz

Inductance L
L=X/(2 -1 f) Lro =3.6 mH
at f=10 kHz Lsg =3.0 mH
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Hollow Shaft Resolver Size 21

V23401-U1016-B1..

Housing

Electrical error / Ordering information

Angular error spread Ad
+ 10’
g
6
4

+ + H+

CrMo-steel

Ordering code

V23401-U1016-B101
V23401-U1016-B109
V23401-U1016-B110
V23401-U1016-B133

Residual voltage V egiqual

14 mV at VRl—RZ =4V

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio rt oL
0.600 rvereereeeeees : "
't = Vs1-s3 max / VR1-R2 0575 1 i
= Vs2.sa max / VR1-r2 . 0-880 =
B 0525 e
5 // typical ;
. § 0500 o oo
= 0.5 + 20 % within 1.5 ... 10 kHz £ /
=05+10% at5 kHz g 0475 yof e
T oas | LS e — b
: / N
V4 ;
0.425 - ffrrni :
/ e \
0.400 L i
1.0 kHz 10.0 kHz 100.0 kHz
Phase shift
18° ECLO2439-N
Vri-r2(t) = VR1-r2 max - SINE2 - t- f - 1) .
Vs1-s3(t) = Vs1.s3 max - SiN2 - 1- f- t- )
for -90° < a <+90° ¢
&
Tolerance: + 5° b N
-6° \< P‘/,typical
-12°
minimal \maximal
18° : : N I
1.0 kHz 10.0 kHz 100.0 kHz
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Hollow Shaft Resolver Size

21

V23401-U1016-B1..

Resistance, impedance and operating parameters

Input voltage Vg4 r», typical

2 Vims o 20 Vis

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and

Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.
Input current |
ECL0250-R
The adjacent figure applies to 50 mA
VRri-r2 =4 V. fomA
40 mA
- 35 mA <
For other input voltages, the input current i 30 mA
changes follows as: g BmA
5 20mA
I'= lrigure * VR1-r2 / 4V = TomA \animal 1
10 mA typical
5 mA \
0 mA : :
1.0 kHz 10.0 kHz 100.0 kHz

Power consumption P

The adjacent figure applies to
VRl-RZ =4V.

For other input voltages, the power

consumption changes follows as:

P = Prigure - (VR1-r2 / 4 V)?

Power consumption at4 V

ECLO251-Z

1.0 kHz 10.0 kHz

100.0 kHz
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Hollow Shaft Resolver Size 21

V23401-U1016-B1..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =65 Q
Rs1-53 = Rgp.54 =81 Q
Tolerance: = 15 %

Input impedance

Tolerance: + 20 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO252-8

1000 Q

>
I=3
0

Input impedance Zgq,

10Q

1.0 kHz 100.0 kHz

10.0 kHz

Tolerance: + 20 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECL0253-G

1000 Q

100

Input impedance Zgg

10Q — —
1.0 kHz 10.0 kHz 100.0 kHz

Output impedance

Tolerance: + 20 %
Zgo ... Impedance between S2 and S4 in a position of 0°

(minimal coupling) with open outputs

Tolerance: + 20 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECLO285-X

1000 Q2 ECLoSAR 1000 Q2

i=l n
N N
$ 8
5 5
% 1wa Rso % 1000
£ £ :
H H
3 >
o ]

10Q e 10Q

1.0kHz 10.0kHz 100.0 kHz 1.0kHz 10.0 kHz 100.0 kHz

Inductance L
L=X/(2 m-f) Lro = 6mH
atf=5kHz Lss =13 mH
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(max. coupling) with short circuits between R1 and R2



Hollow Shaft Resolver Size 21

V23401-U2017-B2..

Housing

Electrical error / Ordering information

Angular error spread Ad
+ 10’
+ 7
+ 4

CrMo-steel

Ordering code

V23401-U2017-B201
V23401-U2017-B202
V23401-U2017-B233

Residual voltage V egiqual

18 MV at Vg, pp =5V

Electrical data at 22 °C.

Transfer function

Pairs of poles p p=1
Transformation ratio rt 00800 oo Eotoesas
— 0,575 -
It = Vsi-s3max/ VRi-r2 maximal
0,550 >
= Vs2.s4max/ VRi-R2 . s ~
£ 0525 :
s / lypicalf
. § 0500 i
= 0.5+ 20 % within 1 ... 10 kHz £ N
=0.5+ 10 % at 4 kHz g 0475 / TR
= e
0,450 1+ -
-
/ N\
0,425 N
0,400 +-Z
1,0 kHz 10,0 kHz 100,0 kHz
Phase shift g - S I
Y T
Vri-r2(t) = VR1-R2 max - SINE2 - 1t~ f - 1) .
Vs1-s3(t) = Vs1-s3max - SiN2 - 1- f- t- )
o
for —-90° < a < +90°
%
s 0
g
Tolerance: + 5° &
-6°
120
minimal < maximal
18° : : : i
1,0 kHz 10,0 kHz 100,0 kHz
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Hollow Shaft Resolver Size

21

V23401-U2017-B2..

Resistance, impedance and operating parameters

Input voltage Vgy_r», typical

4 Vs e 20 Vi

When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and

Frequency f, typical 2 kHz ... 10 kHz the heat dissipation. Including self heating a maximum
operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.
Input current |
50 mA ECL0290-K
The adjacent figure applies to 45 mA \ 8
Vri-r2 =9 V. A0 mA
> 3BmA A
For other input voltages, the input current H S0mA
changes follows as: 3 25mA P N
2 20ma SRR e
I = lrigure * VR1-r2 / BV 15 mA ™~ - maximal
10 mA typical
5mA ;
0mA
1,0 kHz 10,0 kHz 100,0 kHz
Power consumption P
160 MW - | EerozorT
The adjacent figure applies to :
]_ 9 PP 140 MW -
VRi-r2 =95 V. .
> 120 mwW 4
B .
X s 100 mW -
For other input voltages, the power H .
consumption changes follows as: g BOmw 4
§ 60 MW -
P = Peigure - (VR1-r2 / 5 V)? é -
1,0 kHz 10,0 kHz 100,0 kHz
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Hollow Shaft Resolver Size 21

V23401-U2017-B2..

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =36 Q
Rs1.s3 = Rsp.54 =56 Q
Tolerance: + 15 %

Input impedance

Tolerance: + 20 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO292-2

10002 7

1000

Input impedance Zpq

0Q

1.0kHz 10,0kHz 100,0 kHz

Tolerance: + 20 %
Zgs ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECL0293-A

1000 Q

100Q

Input impedance Z g

10Q

1,0kHz 100,0 kHz

10,0 kHz

Output impedance

Tolerance: + 20 %

Zgo ... Impedance between S2 and S4 in a position of 0°
(minimal coupling) with open outputs

ECL0294-1

Tolerance: = 20 %
Zgs ... Impedance between S1 and S3 in a position of 0°
(max. coupling) with short circuits between R1 and R2

ECL0295-R

1000 Q 1000 Q2
)
{/
P

i

" 0
¢ A N
g /// B / g
T 100Q = T 1000
[=3 - o
£ - £
H - F
3 3

10Q 10Q
1,0 kHz 10,0 kHz 100,0 kHz 10kHz 10,0kHz 100,0 kHz

Inductance L
L=X/(2 -1 f) Lro= 5.5mH
atf=4kHz Lss =10.5mH
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Hollow Shaft Resolver Size 21 V23401-U2020-B2..

3-speed
Housing CrMo-steel
Electrical error / Ordering information
Angular error spread Ad Ordering code
+ 10 V23401-U2020-B201
+ 8 V23401-U2020-B209
+ 6 V23401-U2020-B210
Residual voltage Vi esiqual 20mVatVgi g =6V
Electrical data at 22 °C.
Transfer function
Pairs of poles p p=3
Transformation ratio rt EoLors67
0,550
't = Vsi-s3max/ VRi-R2 0,525
= Vs2.54 max / VRr1-R2 0.500
£ 0475 S
.§ 0,450 i ~ maximal
= 0.5 % 10 % within 3 ... 10 kHz £ / e T~
=0.5+5 % at 6 kHz 2 0425 - = ical
" 0,400 . - s 3
Y // minimlal
0,375 /
Y o
0,350 /
1,0 kHz 10,0 kHz 100,0 kHz

Phase shift @

ECLO297-8

VR1-r2(t) = VR1-R2 max - SiN(2 - 1T+ f - t)
Vs1-53(t) = V153 max - SINE2 - - f- £ - )

for -90° < a < +90°

i h - typical |

Phase shift

Tolerance: + 5°

maximal

10,0 kHz 100,0 kHz
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Hollow Shaft Resolver Size 21 V23401-U2020-B2..

3-speed
Resistance, impedance and operating parameters
Input voltage Vg4 r», typical 2Vipns - 10 Vs | When choosing the values of these parameters take into
account power dissipation, max. ambient temperature and
Frequency f, typical 4 kHz ... 10 kHz the heat dissipation. Including self heating a maximum

operating temperature of 150 °C must not be exceeded.
Generally a power dissipation of P <0.5 W is not critical.

Input current |
ECLO298-G
. ) . 50 mA -
The adjacent figure applies to
v —gV 45 mA
R1-R2 ’ 40 mA |
>
© 35mA |
®
For other input voltages, the input current § S0mAq
changes follows as: 8 25mA 4
2 20mA |
1= Irigure - VR1-r2 / 6V 15mA 1 o maximal
10 mA " typical
5 mA A :
0 mA SR
1,0 kHz 10,0 kHz 100,0 kHz
Power consumption P
160 mwW ECLO299-P
The adjacent figure applies to
VRi g2 =6 V. 140 mw
2 120mw
=
. 5 100 mw
For other input voltages, the power £
. £
consumption changes follows as: g somw
<
s 60mwW
P =Prigure * (V, /6 V)2 H
Figure (Vri-r2 ) < a0mw oY
20 mw
0 mw
1,0 kHz 10,0 kHz 100,0 kHz
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Hollow Shaft Resolver Size 21

V23401-U2020-B2..
3-speed

Resistance, impedance and operating parameters (continued)

DC resistance

The ohmic resistance values are based on an
ambient temperature of 22 °C and change with
temperature by 0.39 % / K

Rrir2 =62 Q
Rs1-s3 = Rsp.54 = 186 Q
Tolerance: + 10 %

Input impedance

Tolerance: + 15 %
Zpo --- Impedance between R1 and R2 with open outputs

ECLO300-W

1000 Q T

100 Q

Inputimpedance Zpqo

100Q

1,0 kHz 10,0 kHz 100,0 kHz

Tolerance: + 15 %
Zps ... Impedance between R1 and R2 with short circuits
between S1 and S3 as well as between S2 and S4

ECLO376-R

1000 Q

100 Q

Input impedance Z g

100

1,0 kHz 10,0 kHz 100,0 kHz

Output impedance

Tolerance: + 15 %
Zgo ... Impedance between S2 and S4 in a position of 0°
(minimal coupling) with open outputs

Tolerance: + 15 %
Zgs ... Impedance between S1 and S3 in a position of 0°

ECLO378-8

10000 ECLosTrE 10000 Q2 -
D e S
5 s e |l S
N ‘/ N /
g /’ g o
5 ] o’
T 1000Q T 10000 ’
o [=3 -
E £
° et ° A
e
r’ —
100 Q 100 Q
1,0 kHz 10,0 kHz 100,0 kHz 1,0 kHz 10,0 kHz 100,0 kHz

Inductance L
L:X/(an) LRO: 4 mH
atf=6kHz Lss =14 mH
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(max. coupling) with short circuits between R1 and R2
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tl[l.'.'ﬂ / Electronics

Worldwide Companies

Americas

Argentina — Buenos Aires
Phone: +54-1-733-2000
Fax: +54-1-717-0988

Brasil — Sédo Paulo
Phone: +55-11-3611-1311
Fax: +55-11-3611-0397

Canada - Toronto
Phone: +905-475-6222
Fax: +905-474-5520

Chile — Santiago
Phone: +56-2-739-1230
Fax: +56-2-739-1227

Colombia - Bogota
Phone: +57-1-231-9398
Fax: +57-1-240-3769

Mexico - Mexico City
Phone: +52-5-729-0400
Fax: +52-5-361-8545

United States - Harrisburg, PA
Phone: +717-564-0100
Fax: +717-986-7575

Venezuela — Caracas
Phone: +58-2-986-7774
Fax: +58-2-986-9739

For Latin/South American
Countries not shown

Phone: +54-11-4733-2015
Fax: +54-11-4733-2083

Asia/Pacific

Australia — Sydney
Phone: +61-2-9840-8200
Fax: +61-2-9899-5649

India — Bangalore
Phone: +91-80-841-0200
Fax: +91-80-841-0210

Indonesia - Jakarta
Phone: +6221-526-7852
Fax: +6221-526-7856

Japan - Kawasaki, Kanagawa
Phone: +81-44-844-8079
Fax: +81-44-844-8733

Korea — Seoul
Phone: +82-2-3274-0535
Fax: +82-2-3274-0524/0531

Malaysia — Selangor
Phone: +60-3-7053055
Fax: +60-3-7053066

New Zealand — Auckland
Phone: +64-9-634-4580
Fax: +64-9-634-4586

Philippines — Makati City
Phone: +632-867-8641
Fax: +632-867-8661

People’s Republic of China
Hong Kong

Phone: +852-2735-1628
Fax: +852-2735-0243

Shanghai
Phone: +86-21-6485-0602
Fax: +86-21-6485-0728

Shunde
Phone: +86-765-775-1368
Fax: +86-765-775-2823

Singapore - Singapore
Phone: +65-482-0311
Fax: +65-482-1012

Taiwan — Taipei
Phone: +886-2-2664-9977
Fax: +886-2-2664-9900

Thailand - Bangkok
Phone: +66-2-955-0500
Fax: +66-2-955-0505

Vietnam - Ho Chi Minh City
Phone: +84-8-8232-546/7
Fax: +84-8-8221-443

Europe/Middle East/Africa

Austria - Vienna
Phone: +43-1-90-560-0
Fax: +43-1-90-560-1333

Belgium - Kessel-Lo
Phone: +32-16-352-300
Fax: +32-16-352-352

Bulgaria - Sofia
Phone: +359-2-971-2152
Fax: +359-2-971-2153

Croatia — Zagreb
Phone: +385-1-67-04-46
Fax: +385-1-69-16-04

Czech Republic — Kurim
Phone: +420-5-41-162-111
Fax: +420-5-41-162-223

Denmark - Viby
Phone: +45-86-295-055
Fax: +45-86-295-133

England - Stanmore Middlesex
Phone: +44-181-954-2356
Fax: +44-181-954-6234

Egypt - Cairo
Phone: +20-2-417-76-47
Fax: +20-2-419-23-34

Estonia — Haabneeme
Phone: +372-6205-900
Fax: +372-6205-980

Finland - Helsinki
Phone: +358-9-512-3420
Fax: +358-9-512-34250

France - Cergy-Pontoise Cedex
Phone: +33-1-3420-8888
Fax: +33-1-3420-8600

France

Export — St Ouen L’Aumone

Phone: +33-1-3440-7200

Fax: +33-1-3440-7220 or
+33-1-3440-7230

France

SIMEL - Gevrey-Chambertin
Phone: +33-3-8058-3200
Fax: +33-3-8034-1015

Germany - Bensheim
Phone: +49-6251-133-0
Fax: +49-6251-133-1600

Germany

HTS — Neunkirchen

Phone: +49-2247-305-0
Fax: +49-2247-305-122

Greece - Athens
Phone: +30-1-9370-396/397
Fax: +30-1-9370-655

Hungary — Budapest
Phone: +36-1-289-1000
Fax: +36-1-289-1010

Ireland — Dublin
Phone: +353-1-820-3000
Fax: +353-1-820-9790

Israel — Tel Aviv
Phone: +972-3-649-1482
Fax: +972-3-648-4041

Italy — Collegno (Torino)
Phone: +39-011-4012-111
Fax: +39-011-403-11-16

Lithuania - Vilnius
Phone: +370-2-231-402
Fax: +370-2-231-403

The Netherlands
‘s-Hertogenbosch
Phone: +31-73-6246-246
Fax: +31-73-6246-935

Norway — Nesbru
Phone: +47-66-77-8899
Fax: +47-66-77-8855

Poland - Warsaw
Phone: +48-22-54-90-888
Fax: +48-22-54-90-880

Portugal - Lisbon
Phone: +351-21-384-58-90
Fax: +351-21-387-71-72

Romania - Bucharest
Phone: +40-1-311-3479 + 3596
Fax: +40-1-312-0574

Russia — Moscow
Phone: +7-095-926-55-06...09
Fax: +7-095-926-55-05

Russia — St. Petersburg
Phone: +7-812-325-30-83
Fax: +7-812-325-32-88

Slovakia — Banska Bystrica
Phone: +421-88-415-20-11/12
Fax: +421-88-415-20-13

Slovenia - Ljubljana
Phone: +386-61-161-3270
Fax: +386-61-161-3240

South Africa — Midrand
Phone: +27-11-314-10-89
Fax: +27-11-314-19-10

Spain — Barcelona
Phone: +34-93-291-0330
Fax: +34-93-201-7879

Sweden - Upplands Vasby
Phone: +46-8-50-72-50-00
Fax: +46-8-50-72-50-01

Switzerland - Steinach
Phone: +41-71-447-0447
Fax: +41-71-447-0444

Turkey - Istanbul
Phone: +90-212-281-8181...
Fax: +90-212-281-8184

Ukraine - Kiev
Phone: +38-044-238-6908
Fax: +38-044-238-6596

AMP and TYCO are registered trademarks

http://www.tycoelectronics.com
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