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CASH000-Series

The CAS5000 series current sensors are based on the TMR technology and
use the closed loop principle.

The sensors can detect direct current, alternating current, as well as pulse
and irregular waveforms.

The sensors have galvanic isolation between the primary circuit and the
measurement output.

There are different versions available for four current ranges.

Product Overview Features
Article Description Package Features - Based on the TunnelMagnetoResistive
CAS5015SAA-KH (TMR) effect
CAS5015SRA-KH 15 A Reference - Galvanic isolation between primary and
measurement circuit
CAS5015KRA-KH Reference, higher Clearance
CAS5025SAA KH — Single 5V power supply
CAS5025SRA-KH 25 A Reference Advantages
CAS5025KRA-KH Reference, higher Clearance — Excellent accuracy
CAS5050SAA-KH —  Low temperature drift
CAS5050SRA-KH 50 A Reference - Very small size
CAS5050KRA-KH Reference, higher Clearance _ Highly dynamic response
CAS5075KRA-KH 75 A Reference
Applications
— Variable frequency converters
Quick Reference Guide — Direct-current dynamo
Symbol | Parameter Min. Typ. Max. Unit Switched mode power supplies
Vee Supply voltage 4,75 5.0 5.25 V _ Solarinverters
- 15 -
o Primary nominal current - gg - A —  Uninterruptible power supplies
- ) - - DC/DC converters
-51 - +51
lor Primary measuring range 18550 ) :1%% A
-180/ -220 - +180 / +220
e Reaction time - 0.3 - us
tesp Response time - 0.3 - us

ESD
M us
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General Parameters
Symbol | Parameter Value Unit
Tave Ambient temperature -40 ... +105 °C
Tsis Storage temperature -40 ... +105 °C
m Mass 13 g
Isolation Parameters
Symbol | Parameter Remark Value Unit
\% RMS voltage for AC test 50 Hz / 1 min 4 kV
Ve HV pulse withstand voltage 1.2 / 50 ps 6 kV
dg, Clearance distance (pri. -sec.) Shortest distance through air 9.5 mm
dee Creepage distance (pri. -sec.) Shortest path along device body 9.5 mm
) 6.1 (CAS50xxSRA)
Wh PCB with
doe Electrical clearance recsfnxﬁzt;dﬁnomc wit 6.3 (CAS50xXSAA) mm
v 8.5 (CAS50xxKRA)
. VO according
Case material to UL 94
CTI Comparative tracking index 600 V
Absolute Maximum Ratings
Symbol | Parameter Value Unit
Ve Supply voltage 6 \
Veso ESD rating (HBM) 4 kv

Please note: Unrecoverable damage may occur when the product works on the conditions over the absolute maximum ratings.

Long-term operation under absolute max, rating conditions may cause degradation of performance and reliability.
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CAS5015SAA Parameters (a]
Condition: V,,=5.0V; N, = 1, R =10 kQ; T, . = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 15 - A
[ Primary current measuring range -51 - +51 A
Vee Supply voltage 4.75 5.00 5.25 V
| Nominal current consumption N, = 1200 - 15 - mA
on P s= IL(MAY/N,
N, Current turns - 1,2,3 - Turn
Vo Offset voltage Output @ 0 A 2.48 2.50 2.52 \Y
Vouren Output voltage @ |, - Vv, £0.625 - \
VOUT(PM) Output voltage @ |, - V,,£2.125 - \
G, Voltage gain 0.625V @I, - 41.67 - mV/A
[ S Reaction time @ 10% of | - 0.3 - ps
esp Step response time @ 90% of |, - 0.3 - us
BW Signal bandwidth (-3 dB) - 400 - kHz
Qutput noise
Vourmoss | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€. Linearity error - 0.3 - %/0f |y
€., Accuracy @ RT @ 25°C -0.8 - +0.8 %/0f Iy
€. Accuracy @ 85°C @ -40 ... +85°C -2.5 - +2.5 9%/0f I
€ Accuracy @ 105°C @ -40 ... +105°C -3.0 - +3.0 %/0f |y
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MagnetoResistive Current Sensor Module

CAS5025SAA Parameters
Condition: V,,=5.0V; N, =1, R =10k,

T

= 25°C, unless otherwise specified.

AMB
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 25 - A
[ Primary current measuring range -85 - +85 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption Ng = 1200 - | (r:1/5A)7N - mA
P s
N, Current turns - 1,2,3 - Turn
Vo Offset voltage Output @ 0 A 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - Vv, £0.625 - \
VOUT(PM) Output voltage @ |, - V,,£2.125 - \
G, Voltage gain 0.625V @I, - 25 - mV/A
[ S Reaction time @ 10% of | - 0.3 - ps
esp Step response time @ 90% of |, - 0.3 - us
BW Signal bandwidth (-3 dB) - 400 - kHz
Qutput noise
Vourmoss | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€. Linearity error - 0.3 - %/0f |y
€., Accuracy @ RT @ 25°C -0.8 - +0.8 %/0f Iy
€. Accuracy @ 85°C @ -40 ... +85°C -2.5 - +2.5 %/0f |y
€ Accuracy @ 105°C @ -40 ... +105°C -3.0 - +3.0 %/0f |y
Data sheet © Sensitec Subject to technical changes
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5050SAA Parameters

Condition: V,,=5.0V; N, = 1, R =10 kQ; T, . = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 50 - A
[ Primary current measuring range -150 - +150 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption Ng = 1200 - | (r:1/5A)7N - mA

P s
N, Current turns - 1,2,3 - Turn
Vo Offset voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V,, +1.875 - \
G, Voltage gain 0.625V @I, - 12.5 - mV/A
[ S Reaction time @ 10% of | - 0.3 - ps
esp Step response time @ 90% of |, - 0.3 - us
BW Signal bandwidth (-3 dB) - 400 - kHz
Output noise
Vournosey | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6

Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€. Linearity error - 0.3 - %/0f |y
€., Accuracy @ RT @ 25°C -0.8 - +0.8 %/0f Iy
€. Accuracy @ 85°C @ -40 ... +85°C -2.5 - +2.5 9%/0f I
€ Accuracy @ 105°C @ -40 ... +105°C -3.0 - +3.0 %/0f |y
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5015SRA Parameters

Condition: V,,=5.0V; N, = 1, R =10 kQ; T, . = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 15 - A
[ Primary current measuring range -51 - +51 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption Ng = 1200 - | (r:1/5A)7N - mA

P s
N, Current turns - 1,2,3 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V2125 - Vv
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 41.667 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwidth (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6

Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -1.15 - +1.15 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 9%/0f I
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5025SRA Parameters

Condition: V,,=5.0V; N, = 1, R =10 kQ; T, . = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 25 - A
[ Primary current measuring range -85 - +85 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption Ng = 1200 - | (r:1/5A)7N - mA
P s
N, Current turns - 1,2,3 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V2125 - Vv
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 25 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwidth (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -1.15 - +1.15 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 %/0f |y
Data sheet © Sensitec Subject to technical changes
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CAS5075KRA-KH

CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5050SRA Parameters

Condition: V,,=5.0V; N, = 1, R =10 kQ; T, . = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 50 - A
[ Primary current measuring range -150 - +150 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption Ng = 1200 - | (r:1/5A)7N - mA

P s
N, Current turns - 1,2,3 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V. +1.875 - \
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 12.5 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwidth (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6

Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error -0.3 - +0.3 %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -11 - +1.1 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 9%/0f I
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5015KRA Parameters

Condition: V,,=5.0V; N, = 1, R = 10 KQ; T, = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 15 - A
[ Primary current measuring range -51 - +51 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption NS = 1200 - | (r:1/5A)7N - mA
P s
N, Current turns - 1,2, 4 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V2125 - Vv
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 41.667 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwith (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -1.15 - +1.15 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 %/0f |y
Data sheet © Sensitec Subject to technical changes
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5025KRA Parameters

Condition: V,,=5.0V; N, = 1, R = 10 KQ; T, = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 25 - A
[ Primary current measuring range -85 - +85 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption NS = 1200 - | (r:1/5A)7N - mA

P s
N, Current turns - 1,2, 4 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V2125 - Vv
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 25 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwith (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6

Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -1.15 - +1.15 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 9%/0f I
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5050KRA Parameters
Condition: V,,=5.0V; NP =1, RL=10KQ; T,

b

= 25°C, unless otherwise specified.

Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 50 - A
[ Primary current measuring range -150 - +150 A
Vee Supply voltage 4.75 5.00 5.25 V
lon Nominal current consumption NS = 1200 - | (r:1/5A)7N - mA
P s
N, Current turns - 1,2, 4 - Turn
Vi Reference voltage 2.48 2.50 2.52 \%
Vouren Output voltage @ |, - V. +0.625 - \
VOUT(PM) Output voltage @ |, - V., +1.875 - \
Voo Electrical offset voltage J/Su?%\/rtj?@teg A - 5 - mV
G, Voltage gain 0.625V@l, - 12.5 - mV/A
e Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - ps
BW Signal bandwith (-3 dB) - 400 - kHz
Output noise
Vournosy | DC ~ 10 kHz - 5 - mVpp
DC ~ 100 kHz 6
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -11 - +1.1 %/of 1y,
€ s Accuracy @ 105°C @ -40 ... +105°C -1.3 - +1.3 %/0f |y
Data sheet © Sensitec Subject to technical changes
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CAS5000-Series

MagnetoResistive Current Sensor Module

CAS5075KRA Parameters
Condition: V,,=5.0V; NP =1, R =10 KQ; T_ = 25°C, unless otherwise specified.
Symbol | Parameter Remark Min. Typ. Max. Unit
[ Primary nominal rms current - 75 - A
' ' WithU, =5V, T, = 25°C,
[ Primary current measuring range R, - 15'«) A -220 - +220 A
WithU, =475V, T, = 85°C,
lea Primary current measuring range RLI _ 15'«) A -180 - +180 A
Vee Supply voltage 4.75 5.00 5.25 \
| Nominal current consumption NS = 1200 - 15+ - mA
oN Io(mA)/Ng
N, Current turns - 1,2,4 - Turn
Vo Reference voltage 2.48 2.50 2.52 \Y
Vouren Output voltage @ |, - V_+0.4685 - \Y
VOUT(PM) Output voltage @ |, - V, #1125 - \Y
' 100% tested
Voo Electrical offset voltage V.-V, @0A - 5 - mvV
G, Voltage gain 0.4685V @ I, - 6.25 - mV/A
toe Reaction time @ 10% of |, - 0.3 - us
osp Step response time @ 90% of |, - 0.3 - us
BW Signal bandwith (-3 dB) - 400 - kHz
Accuracy
Symbol | Parameter Remark Min. Typ. Max. Unit
€., Linearity error - 0.3 - %/of 1y,
€, Accuracy @ RT @ 25°C -0.8 - +0.8 %/of 1y,
€ Accuracy @ 85°C @ -40 ... +85°C -11 - +1.1 %/of 1y,
€ Accuracy @ 105°C @-40 ... +105°C -1.3 - +1.3 %/0f |y
Data sheet © Sensitec Subject to technical changes
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Frequency Band Width

CAS50xxSAA/CAS50xxSRA Signal Drop vs Frequency

-3 !
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Fig. 1: The band width of the CAS50xxSAA/CAS50xxSRA series current sensor module.

Step Response Time

The diagrams shows the step response time of the CAS5000 series current sensor modules. The light blue line corresponds to the
primary current. The green line shows the output signal of the sensor module.
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Fig. 2: Step response time of the CAS50xxSAA.
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Fig. 3: Step response time of the CAS50xxSRA.

Frequency Delay Performance

The diagram shows the output signal (green line) of the sensor module with a primary input current (light blue line) with a frequency
of 200 kHz.

————————— e ————————r—s e ————
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Fig. 4: Frequency delay performance of the CAS5000 series sensor modules.

Data sheet © Sensitec Subject to technical changes
CAS5000.DSE.O1 Page 14 of 19 Feb 15" 2022



¢ SENSITEC

v MAGNETORESISTIVE SENSORS

CASH000-Series

MagnetoResistive Current Sensor Module

Dimensions — CAS50xxSAA
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IN Connection Number of Material : Fit UL94V-0 & RoHS
123 B Recommended requirements ;
primary turns .
0o connect ions General tolerance : 0.2
f7 Ne Unit :mm
NRAT 12 13
pIbIDY I (] ¢800m o0 Vee 10 9 8 OUT
¢ ohm 12 ——o
- /J - > © GND 1
AN N " *—e—o
\_[i— B - > Vout IN 1 2 3
10 9 8 oOuT
e
600 2 \
*—e
IN 1 2 3
10 9 8 out
®
3 \
L]
IN 1 2 3
Fig. 5: Dimensions and connection information.
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Dimensions — CAS50xxSRA
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Fig. 6: Dimensions and connection information.
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Dimensions - CAS50xxKRA

QuT 10 9 8 7 6

=——
< 11 h
=12 ||
—] 13

ST T
| | N
) | |
8 | |:| ! b 8 | |
| Hi | 2 |
I | oo 0 :
::_: T | w ™
Hl u ! m i < T
8x D1 4%0.5x0.5
| 6x2.54 352
2x10.16 +0.30
2.34 +0.30 3.35)
6 12.7
IN12345
===
| CAS5050KRAK
EE- ‘)00000( vV | ;
| e
OUT 109 8 7 6
(Bas Somestion
1? 1? — ) N Unit :mm
£ 6800hm - \é;; 9 8 7 6 0UT @
m of v e ==
IR 2 % o
e IN ;_3 4 5
9 8 7 gOUT
4 AN
IN 2 3 4 5

Fig. 7: Dimensions and connection information.
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General Information

Product Status

Article Status

CAS5016SAA-KH
CAS5015SRA-KH
CAS5015KRA-KH
CAS5025SAA-KH
CAS5025SRA-KH
CAS5025KRA-KH
CAS5050SAA-KH
CAS5050SRA-KH
CAS5050KRA-KH
CAS5075KRA-KH

The product is in series production.

The status of the product may have changed since this data sheet was published.
The latest information is available on the internet at www.sensitec.com.

Note

Disclaimer

Sensitec GmbH reserves the right to make changes, without notice, in the products, including software, described or contained
herein in order to improve design and/or performance. Information in this document is believed to be accurate and reliable. How-
ever, Sensitec GmbH does not give any representations or warranties, expressed or implied, as to the accuracy or completeness
of such information and shall have no liability for the consequences of use of such information. Sensitec GmbH takes no responsi-
bility for the content in this document if provided by an information source outside of Sensitec products.

In no event shall Sensitec GmbH be liable for any indirect, incidental, punitive, special or consequential damages (including but not
limited to lost profits, lost savings, business interruption, costs related to the removal or replacement of any products or rework
charges) irrespective the legal base the claims are based on, including but not limited to tort (including negligence), warranty,
breach of contract, equity or any other legal theory.

Notwithstanding any damages that customer might incur for any reason whatsoever, Sensitec product aggregate and cumulative
liability towards customer for the products described herein shall be limited in accordance with the General Terms and Conditions
of Sale of Sensitec GmbH. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual
property rights.

Unless otherwise agreed upon in an individual agreement Sensitec products sold are subject to the General Terms and Conditions
of Sales as published at www.sensitec.com.
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General Information

Application Information

Applications that are described herein for any of these products are for illustrative purposes only. Sensitec GmbH makes no repre-
sentation or warranty — whether expressed or implied — that such applications will be suitable for the specified use without further
testing or modification.

Customers are responsible for the design and operation of their applications and products using Sensitec products, and Sensitec
GmbH accepts no liability for any assistance with applications or customer product design. It is customer’s sole responsibility to
determine whether the Sensitec product is suitable and fit for the customer’s applications and products planned, as well as for the
planned application and use of customer’s third party customer(s). Customers should provide appropriate design and operating
safeguards to minimize the risks associated with their applications and products.

Sensitec GmbH does not accept any liability related to any default, damage, costs or problem which is based on any weakness
or default in the customer’s applications or products, or the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications and products using Sensitec products in order to avoid
a default of the applications and the products or of the application or use by customer’s third party customer(s).

Sensitec does not accept any liability in this respect.

Life Critical Applications

These products are not qualified for use in life support appliances, aeronautical applications or devices or systems where malfunc-
tion of these products can reasonably be expected to result in personal injury.

Copyright © 2022 by Sensitec GmbH, Germany

All rights reserved. No part of this document may be copied or reproduced in any form or by any means without the prior written
agreement of the copyright owner. The information in this document is subject to change without notice. Please observe that typi-
cal values cannot be guaranteed. Sensitec GmbH does not assume any liability for any consequence of its use.

Changelist
Version Description of the Change Date
CAS5000.DSE.00 Original (pp. 1-14) 03/2021
CAS5000.DSE.O1 K-Types added 02/2022

Sensitec GmbH

Schanzenfeldstr. 2 - 35578 Wetzlar - Germany
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