&

TECH POWER

ELECTRONICS GROUP

SWITCHY®




="

P e

INDUCTIVE POWER.

AGILE // PRAGMATIC // SINCERE

Driven by innovation, reliable and always focused on solutions —
this is how the group-wide expertise within the TECH POWER
ELECTRONICS GROUP can be summed up. The six companies
SCHWA-MEDICO Transformatoren GmbH, SCHNEEFUSS +
ROHDE GmbH, MANFRED SCHMELZER GmbH, MS BALTI
Trafo OU, MCT Transformatoren GmbH and TECH POWER
ELECTRONICS together form a strong alliance capable of shap-
ing the worldwide market with their transformers and industrial
products. We are a company with clear values, a commitment to
quality, synchronous workflows, lean structures, and a strategy

of long-term growth for the entire group.
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Functional block diagram
. UNIVERSAL  RECTIFIER & RECTIFIER
- AC/DC power module for PCB mounting Part number INPUT PROTECTION FILTERING TRANSFORMER & FILTERING OUTPUT
— Universal input 85V~265 Vac, 47~440 Hz or 115~375 Vdc - % — — 4’%
_ High efficiency SW 02 1 ] AC orDC T ‘ ‘
— Low ripple and noise : : | | - i
- Standby power consumption < 160 mW - compliant IEC62301 o o |
— Protection for short circuit, overload and over temperature —
| W || DETECTION
— EMC and safety standards: e CIRCUIT
EN61000, EN60950 and multi-certificates
_ . . . SWITCH & DETECTION
4 kVac input/output dielectric o SWITCHY® onTROL % DRIVE
— No external components required
- Warranted 2 years
— MTBF : 300.000 hours at +25 °C ° Number of outputs Mechanical specifications & pin out
’ ! Bottom view
32.5 Max _ 27.5 Max 10
) T ) “— o1  Pin Description
« [ & &
ELECTRICAL SPECIFICATIONS g 3 4 1 Input AC(L)/DC
o =] 2 Input AC (N)/DC
N
Model SW02103 SW02105 SW02109 SWO02112 SWO02115 SW02124 ) 1 3 ~Vout
) A - aa 4 +Vout
DC voltage 3.3V 5V oV 12V 15V 24V “Z‘_l] [ [ I [ %5
Rated current 650 mA 400 mA 250 mA 200 mA 150 mA 100 mA
Peak current (2) 700 mA max 600 mA max 450 mA max 300 mA max 250 mA max 150 mA max
Rated power (6) 2145W 2W 2.25W 2.4W 2.25W 2.4W
bt <
Ripple & noise 90 mV. 90 mV 80 mV 80 mV 100 mV 95 mv Weight: < 40 g
Output Voltage tolerance (6) +5 9% +59% +5 9% +2 % +2 % +2 % Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm
No load regulation 1 % +1 % +1 % +1 % +1 % 1 %
Load regulation *1 % +1 % +1 % +1 % +1 % 1%
?gﬁ?np ttlir;ee(ll)/ 10 ms 10 ms 10 ms 15 ms 20 ms 20 ms SAFETY § EMC
- Safety standards EN60950, UL60950, EN60335, EN61558-2-16
Hol i 10 15 20 25 25 30
old up time (3) ms ms ms ms me ms Withstand voltage Input/Output: 4 kVAC
Volt 85V~265 V. 115V~375Vd
o acor c Insulation resistance Input/Output: 100 M ohms/500 VDC
F 47 Hz-440 H
requency range z z EMI conduction & radiation EN55014-1, EN55014-2, [EC62301, EN55022 level B (CISPR22)
Effici 1 58 % 67 % 76 % 76 % 76 % 77 %
clEney () ° ° ° ° ° ° Harmonic current EN61000-3-2, 3
Ac current (typ): o
Input 115V <60 mA EN61000-4-2, level 3 perf criteria A
230V <40 mA EN61000-4-3, 10 V/m 80 % mod perf criteria A
I(|;1rL|Jc]shtcu::rent (typ) <15 A/230 Vac EN61000-4-4, level 3 perf criteria A
old star _ . EN61000-4-5, installation class 2 perf criteria A
No load power EMS immunity -
. <110 mW <156 mW <95 mwW <96 mW <110 mW <131 mW EN61000-4-6, 10 Vrms perf criteria A
consumption (5)
EN61000-4-8,10 A f criteria A
. Over current <800 mA <650 mA <500 mA <350 mA <280 mA <170 mA /m perf criteria
rotection
Over temperature Thermal shutdown 142 °C detected by PWM control EN61000-4-11, 30 % for 10 Vms,.éO % for 100 ms,
100 % for 5,000 ms, perf criteria A, B, B
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 uF electrolytic and a O,1 yF ceramic capacitor.

ENVIRONMENT

-25°Cto +85°C

Convection-cooled

1) Average value at full load on the input voltage range 85 Vac to 305 Vac. Working temperature

(
(2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
(3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

(4) Time for the output to reach 90 % of its nominal value when input voltage is applied.

(5)

(6)

Cooling

Working humidity @5 % rel Hmax non condensing
-45 °C to +85 °C, 95 % rel Hmax

3,048 m, 10,000 ft

5) Value measured at 230 Vac.
6) On the temperature range -25 °C to +85 °C.

Storage temperature and humidity

Operating altitude
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SWITCHY°5W

- AC/DC power module for PCB mounting

— Universal input 85V~265 Vac 47~440 Hz or 120~370 Vdc

- High efficiency

— Low ripple and noise

Part number

— No load power consumption < 300 mW — compliant IEC62301

— Protection for short circuit, overload and over temperature

— EMC and safety standards:

EN61000, EN6O950 and multi-certificates
- 4 kVac input/output dielectric

— No external components required

- Warranted 2 years

- MTBF : 300,000 hours at +25 °C

ELECTRICAL SPECIFICATIONS

o Number of outputs

Model SWO05103 SWO05105 SWO05109 SWO05112 SWO05115 SWO05124
DC voltage 3.3V 5V oV 2V 15V 24V
Rated current 125A TA 0.55A 0.45 A 0.34 A 0.21TA
Peak current (2) 1.8 A max 1.6 A max 0.8 A max 0.6 A max 0.5 A max 0.25 A max
Rated power (6) 4125W 5w 5w 5w 5w 5W
Ripple & noise Q0 mV 100 mV Q0 mV 70 mV 120 mV 70 mV
Output Voltage tolerance (6) +5 % +5 % +5 % 2 % 2 % +2 %
No load regulation 1 % +1 % +1 % +1 % +1 % 1 %
Load regulation 1% +1 % +1 % +1 % 1% 1%
?gﬁ?npgtimjee(zl)/ 3.7ms 6 ms Tms 19 ms 19 ms 30 ms
Hold up time (3) 6.7 ms 9 ms 17 ms 29 ms 32ms 47 ms
Voltage range 85V~265Vac or 120 V~370 Vdc
Frequency range 47 Hz-440 Hz
Efficiency (1) 69 % 73 % 77 % 79 % 77 % 78 %
Ac current (typ):
Input 15V <120 mA
230V <80 mA
S ) <20 A/230Vac
’c\l:nlsoucn(ip?t?c\)/\r/we{S) <120 mwW <230 mW <160 mW <160 mW <170 mW <190 mwW
Over current 24 A 175 A TA 0.7 A 0.55mA 0.3 mA
Protection
Over temperature Thermal shutdown 142 °C detected by PWM control
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 uF electrolytic and a O,1 yF ceramic capacitor.

1) Average value at full load on the input voltage range 85 Vac to 265 Vac.

2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

5

Value measured at 230 Vac.

6) On the temperature range -25 °C to +85 °C.

(

(2)

(3)

(4) Time for the output to reach 90 % of its nominal value when input voltage is applied.
(5)

(6)

Functional block diagram
UNIVERSAL  RECTIFIER & RECTIFIER
INPUT PROTECTION FILTERING TRANSFORMER &FILTERING OUTPUT
ACorDC _Ii ‘ ‘ TI
| ¥ || DETECTION
>‘ / CIRCUIT
SWITCH & DETECTION
CONTROL & DRIVE
Mechanical specifications & pin out
41 max 35.5 max _ 20 _ 21
\ Pin Description
A
X y 0‘/
© 1 2
= 1 Input AC (L)/DC
b 2 —
o Q . s 2 Input AC (N)/DC
v 4 A 3 -Vout
— 1 M I I [ K
) _>IWI<_ 4 +Vout
Bottom view
Weight: 60 g
Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm

SAFETY § EMC

Safety standards

EN60950, UL60950, EN60335, EN61558-2-16

Withstand voltage

Input/Output: 4 kVAC

Insulation resistance

Input/Output: 100 M ohms/500 VDC

EMI conduction & radiation

EN55014-1, EN55014-2, IEC62301, EN55022 level B

Harmonic current

EN61000-3-2, 3

EMS immunity

EN61000-4-2, level 3 perf criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf criteria A
EN61000-4-5, installation class 2 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5,000 ms, perf criteria A, B, B

ENVIRONMENT

Working temperature

-25°Cto +85°C

Cooling

Convection-cooled

Working humidity

@5 % rel Hmax non condensing

Storage temperature and humidity

-45 °C to +85 °C, 95 % rel Hmax

Operating altitude

3,048 m, 10,000 ft
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SWITCHY® 5 W SUPER COMPACT

- AC/DC power module for PCB mounting
— Universal input 85V~265 Vac (on request 305 Vac) or 120~370 Vdc

- High efficiency

— Low ripple and noise

— No load power consumption < 300 mW - compliant IEC62301

— Protection for short circuit, overload and over temperature
— EMC and safety standards:

EN61000, EN6O950 and multi-certificates
- 4 kVac input/output dielectric

— No external components required
- Warranted 2 years
- MTBF > 300,000 hours at +25 °C

c“ us

E475184

ELECTRICAL SPECIFICATIONS

Part number

o Number of outputs

Model SWO05S105 SWO05S109 SWO05S112 SWO05S115 SWO05S124
DC voltage 5V CAY 12V 15V 24V
Rated current TA O0.55A 0.45 A 0.34 A 0.21A
Peak current (2) 1.6 A max 0.8 A max 0.6 A max 0.5 A max 0.25 A max
Rated power (6) 5w 5w 5w 5w S5W
Ripple & noise 100 mV Q0 mV 70 mV 120 mV 70 mV
Output Voltage tolerance (6) +5 % +5 % 2 % £2 % +2 %
No load regulation +1 % +1 % +1 % +1 % 1 %
Load regulation +1 % +1 % +1 % 1% 1%
?gﬁ?npgi:_’ee(zl)/ 6 ms 1 ms 19 ms 19 ms 30 ms
Hold up time (3) 9 ms 17 ms 29 ms 32ms 47 ms
Voltage range 85V~265 Vac (on request 305 Vac) or 120 V~370 Vdc
Frequency range 47 Hz-440 Hz
Efficiency (1) 73 % 77 % 79 % 77 % 78 %
Ac current (typ):
Input 15V <150 mA
230V <90 mA
R ) <20 A/230 Vac
’c\l;nlsoucn(ip?t?c\)/\r/we{S) <230 mW <160 mW <160 mW <170 mW <190 mwW
Over current 175 A TA 0.7 A 0.55A 0.3 A
Protection
Over temperature Thermal shutdown 150 °C detected by PWM control
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 uF electrolytic and a O,1 yF ceramic capacitor.

(
(
(
(
(
(

1) Average value at full load on the input voltage range 85 Vac to 305 Vac.

4
5

)
)
)
)
)

2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

Time for the output to reach 90 % of its nominal value when input voltage is applied.
Value measured at 230 Vac.
6) On the temperature range -40 °C to +85 °C.

Functional block diagram
UNIVERSAL  RECTIFIER & RECTIFIER
INPUT PROTECTION FILTERING TRANSFORMER & FILTERING OUTPUT
ACorDC Tﬂ: ‘ ‘ ﬂ:I
| | W || DETECTION
>< i CIRCUIT
SWITCH & DETECTION
CONTROL & DRIVE
Mechanical specifications & pin out
35 Max N . .
= g Pin Description
o1 &
x| of o . ) - 1 Line
g Oy o2 Top View 3 i Side View )
<~ '\.\ 50| l 8 o 2 Neutral
ﬁ o 4 ~ 3 NC
B - Il I] 0.5 £ 0,05 T veut
of =, g S
~ 2.8 30.0 5 -Vout
Weight: 40 g
Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 0.8 mm

SAFETY § EMC

Safety standards

EN60950, UL60950, EN60335, EN61558-2-16

Withstand voltage

Input/Output: 4 kVAC

Insulation resistance

Input/Output: 100 M ohms/500 VDC

EMI conduction & radiation

EN55014-1, EN55014-2, IEC62301, EN55022 level B

Harmonic current

EN61000-3-2, 3

EMS immunity

EN61000-4-2, level 3 perf Criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf criteria A
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5,000 ms, perf criteria A, B, B

ENVIRONMENT

Working temperature

-40 °C to +70 °C

-40 °C to +85 °C with derating (see graph) W e e e ey

Cooling

Convection-cooled

Working humidity

95 % rel Hmax non condensing

Storage temperature and humidity

74

o]

A0

i

-45 °C to +85 °C, 95 % rel Hmax

Operating altitude

3,048 m, 10,000 ft
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SWITCHY® 5 W HIGH VOLTAGE

- AC/DC power module for PCB mounting Part number

— Universal input 185V~530 Vac, 47~440 Hz or 260~750 Vdc

- High efficiency SW 2 ]
— Low ripple and noise : ;

— Standby power consumption < 150 mW - o o

compliant IEC62301
— Protection for short circuit and overload
- EMC and safety standards: o SWITCHY®
EN61000, EN6O950 and multi-certificates
- 4 kVac input/output dielectric

— No external components required

—Warranted 2 years o Number of outputs

- MTBF: 300,000 hours at +25 °C

ELECTRICAL SPECIFICATIONS

Model SWO5H205 SWO5H212 SWO5H216 SWO5H224

DC voltage 2x5V 2x12V 2x16V 2x24V

Rated current O05A 0.21A 0156 A 0106 A

Peak current (2) 750 mA max 260 mA max 200 mA max 137 mA max

Rated power (6) 5w 5W 5w 5w

Ripple & noise 130 mV 1710 mV 100 mV 110 mV
Output Voltage tolerance (6) +3 % +3 % *3 % +3 %

No load regulation +4 % +4 % +4 % +4 %

Load regulation +1 % 1% +1 % +1 %

ﬁsﬁgnpgtir;ee(él)/ <15 ms <15 ms <15 ms <15 ms

Hold up time (3) >10 ms >10 ms >10 ms >10 ms

Voltage range 185V~530 Vac or 260~750 Vdc

Frequency range 47 Hz-440 Hz

Efficiency (1) 77 % 80 % 82 % 84 %
Input Ac current (typ):

185V <115 mA
400V <53 mA

Inrush current (typ)

Cold start <10 A/230 Vac

Protection Over current Yes Yes Yes Yes

Note:
All parameters not specially mentioned are measured at 400 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 yF electrolytic and a O,1 yF ceramic capacitor.

1) Average value at full load on the input voltage 400 Vac.

2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
3) Time for the output to reach 90 % of its nominal value when input voltage is applied.

4) On the temperature range —25 °C to +70 °C.

5) 50 Hz tested.

6) see recommended filter.

(
(
(
(
(
(
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Functional block diagram

UNIVERSAL  RECTIFIER & PROTECTION FILTERING TRANSFORMER
INPUT o p—— *Voutt
1 — | gL -Vout1
Z g*‘f +Vout2
T -Vout2
AC or DC B .

i

PWM
ICONTROL|

SWITCH & PWM CONTROL
Mechanical specifications & pin out
Pin Description
le—21-5max g 43.5 max
< > NA ®6
A “v 1 Input AC (L)/DC
x o5 ) 1@ |
8 wlll o4 Top View A 2 Input AC (N)/DC
N ) A 3 +Voutl
< N y ?3 2? v ov
\d
Lo 5 ] 4 -veutt
[ [ 355
+ 5 -Vout2
6 +Vout2

Weight: <85 g

Unit: mm unless otherwise specified, all tolerances are 0.5 — PCB drilling diameter: 2 1.3 mm

For a common groung connect the pins 4 & 5 together

SAFETY § EMC

Safety standards

Withstand voltage

Insulation resistance

EMI conduction & radiation

Harmonic current

EMS immunity

EN6O950, UL60O50, EN60O335, EN61558-2-16
Input/Output: 4 kVAC; Output 1/ Output 2: TkVAC
Input/Output: 100 M ohms / 500 VDC

EN55014-1, EN55014-2, IEC62301, EN55022 level B (CISPR22) (6)
EN61000-3-2, 3

EN61000-4-2, level 3 Perf criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf Criteria A
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5,000 ms, Perf Criteria A, B, B

ENVIRONMENT

Working temperature

Cooling

Working humidity

Storage temperature and humidity

Operating altitude

-25°Cto +70 °C
Convection-cooled

95 % rel Hmax non condensing
-45 °C to +85 °C, 95 % rel Hmax
3,048 m, 10,000 ft

SWITCHY® BY TECH POWER ELECTRONICS GROUP
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SWITCHY® 5 W - PIN OUT COMPATIBLE EI30

— Pin out compatible to standard EI30 - size transformer Part number
- AC/DC power module for PCB mounting

]
1

- Universal input 85V~265 Vac (on request 305 Vac) [ SW 1 ]

or 120~370 Vdc '
- High efficiency o o
— Low ripple and noise
— No load power consumption

<300 mW - compliant IEC62301 o SWITCHY®
— Protection for short circuit, overload and over temperature
— EMC and safety standards:

EN61000, EN60O950 and multi-certificates
- 3.75 kVac input / output dielectric o Number of outputs
— No external components required
- Warranted 2 years
— MTBF > 300,000 hours at +25 °C

ELECTRICAL SPECIFICATIONS

Model SWOS5S105EI SWOS5S109EI SWOS5S112EI SWOS5S115EI SWO5S124EI
DC voltage 5V oV 2V 15V 24V
Rated current TA 055 A 0.45 A 0.34 A 0.21TA
Peak current (2) 1.6 A max 0.8 A max 0.6 A max 0.5 A max 0.25 A max
Rated power (6) 5W 5W 5W 5W S5W
Ripple & noise 100 mV Q0 mV 70 mV 120 mV 70 mV
Output Voltage tolerance (6) +5 % +5 % +2 % +2 % +2 %
No load regulation +1 % +1 % +1 % +1 % +1 %
Load regulation +1 % +1 % +1 % +1 % +1 %
EEIJEIEangt:i-:nee(A)/ 6 ms 11 ms 19 ms 19 ms 30 ms
Hold up time (3) 9 ms 17 ms 29 ms 32ms 47 ms
Voltage range 85 V~265 Vac (on request 305 Vac) or 120 V~370 Vdc
Frequency range 47 Hz-440 Hz
Efficiency (1) 73 % 77 % 79 % 77 % 78 %
Ac current (typ):
e E <150 mA
230V <90 mA
'C”;fdsztf;:e”t (typ) <20 A/230 Vac
:‘:nlsouon‘jg’t‘i’:ne(rs) <230 mW <160 mW <160 mW <170 mW <190 mw
Over current 175 A TA 0.7A 0.55A 0.3 A
Protection
Over temperature Thermal shutdown 150 °C detected by PWM control
Note:

All parameters not specially mentioned are measured at 230Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 yF electrolytic and a O,1 yF ceramic capacitor.

(1) Average value at full load on the input voltage range 85 Vac to 305 Vac.

(2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
(3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

(4) Time for the output to reach 90 % of its nominal value when input voltage is applied.

(5) Value measured at 230 Vac.

(6) On the temperature range —40 °C to +70 °C.
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Functional block diagram

UNIVERSAL RECTIFIER &
INPUT PROTECTION

FILTERING TRANSFORMER & FILTERING OUTPUT

RECTIFIER

o LEE (L] 512 (17

1 I

Mechanical specifications & pin out

<%
A
o4
% A 3
= Bottom
© (@ Vi
~ ~ lew
N
Y 2 1o

“—%0 >
< o5 »>

Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: 2 1.3 mm

o || W || DETECTION
y e ¥ CIRCUIT

SWITCH & DETECTION
CONTROL & DRIVE
4 Pin Description
a
o -
. Side View © 1 Input AC/DC (L)
8 2 2 Input AC/DC (N)
Yy \
3 +Vout
0.8 £0.05
y 4 -Vout

A

SAFETY § EMC

Safety standards

Withstand voltage

Insulation resistance

EMI conduction & radiation

Harmonic current

EMS immunity

EN6O950, UL6O50, EN6O335, EN61558-2-16 Include 2Y-caps between
P/S and GWT @ 75 °C

Input / Output: 3.75 kVAC

Input / Output: TOOM ohms / 500VDC

EN55014-1, EN55014-2, IEC62301, EN55022 level B
EN61000-3-2, 3

EN61000-4-2, level 3 perf criteria A

EN61000-4-3, 10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf criteria A
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8,10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5000 ms, perf criteria A, B, B

ENVIRONMENT Pinaer

Working temperature

Cooling

Working humidity

Storage temperature and humidity

Operating altitude

-25°C to +70 °C e
-40 °C to +85 °C with derating (see graph) ]

_117

Convection-cooled

95 % rel Hmax non condensing
-45 °C to +85 °C, 95 % rel Hmax 4 L ]
3,048 m, 10,000 ft

i
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SWITCHY° 10 W

- AC/DC power module for PCB mounting

— Universal input 85V~265 Vac, 47~440 Hz or 120~370 Vdc

- High efficiency

— Low ripple and noise

— Standby power consumption at 230 Vac < 200 mW -

compliant IEC62301
— Protection for short circuit, overload and over temperature

— EMC and safety standards:

EN61000, EN60O950 and multi-certificates

- 4 kVac input/output dielectric

— No external components required

— Warranted 2 years

— MTBF: 300,000 hours at +25 °C

Part number

(

ELECTRICAL SPECIFICATIONS

o_.__\

SW
(o’

o SWITCHY®

° Number of outputs

Model SW10109 SW10112 SW10115 SW10124
DC voltage Y% 22V 15V 24V
Rated current T1TA 0.83 A 0.67 A 0.42 A
Peak current (2) 1.4 A TA 0.85 A 0.55 A
Rated power (6) oW oW oW oW
Ripple & noise 130 mV 120 mV 130 mV 120 mV
Output Voltage tolerance (6) +2 % 2 % +2 % +2 %
No load regulation +4 % +4 % +4 % +4 %
Load regulation +1 % 1% +1 % +1 %
Setgp tlme @)/ 4.6 ms/4.8 ms 6.3ms/8 ms 122 ms/8.8 ms 37.2ms/25 ms
Falling time
Hold up time (3) 15.2 ms 20.4 ms 19.6 ms 34 ms
Voltage range 85V~265Vac or 120~370 Vdc
Frequency range 47 Hz-440 Hz
Efficiency (1) 79 % 82 % 83 % 84 %
Ac current (typ):
Input 15V <220 mA
230V <130 mA
Inrush current (typ)
Cold start <20 A/230 Vac
No load power 130 mW 150 mW 170 mw 200 mW
consumption (5)
Over current 21A 1.5A 1.3A 0.85 A
Protection
Over temperature Thermal shutdown 140 °C detected by PWM control
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 pF electrolytic and a O,1 yF ceramic capacitor.

(
(
(
(
(
(

1) Average value at full load on the input voltage range 85 Vac to 265 Vac.
2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

4) Time for the output to reach 90 % of its nominal value when input voltage is applied.
5) Value measured at 230 Vac.
6) On the temperature range -25 °C to +85 °C.
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Functional block diagram

UNIVERSAL RECTIFIER & RECTIFIER
INPUT PROTECTION FILTERING TRANSFORMER & FILTERING OUTPUT
AC or DC q: ‘ ‘ ﬂ:

|1 | i

|| W | | DETECTION
>‘ g CIRCUIT

SWITCH & DETECTION
CONTROL & DRIVE
Mechanical specifications & pin out
< 25
_  515max __ _ 43.5 max 5, > 5 Pin Description
. [ 21
x + pre 1 Input AC (L)/DC
= 3 4 2 Input AC (N)/DC
~ 0
q_l N N 3 -Vout
u u 4 +Vout
Y2 14
Bottom view
Weight: 85 g

Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm

SAFETY § EMC

Safety standards EN60950, UL60950, EN60335, EN61558-2-16

Withstand voltage Input/Output: 4 kVAC

Insulation resistance Input/Output: 100 M ohms/500 VDC

EMI conduction & radiation EN55014-1, EN55014-2, IEC62301, EN55022 level B (CISPR22)

Harmonic current EN61000-3-2, 3

EMS immunity

EN61000-4-2, level 3 perf criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf criteria A
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5,000 ms, perf criteria A, B, B

ENVIRONMENT

Working temperature

Cooling

Working humidity

Storage temperature and humidity

Operating altitude

-25°Cto +85°C

Convection-cooled

@5 % rel Hmax non condensing

-45 °C to +85 °C, 95 % rel Hmax

3,048 m, 10,000 ft

SWITCHY® BY TECH POWER ELECTRONICS GROUP
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SWITCHY® 10 W DUAL OUTPUT

Functional block diagram

UNIVERSAL  RECTIFIER & PROTECTION FILTERING TRANSFORMER OUTPUT FILTERS
- AC/DC power module for PCB mounting Part number INPUT .
~ Universal input 85V~265 Vac, 47-440 Hz or 120~370 Vdc . L < INWWI L +Vout
- High efficiency [ SW 2 ] - ‘ ‘ N —0
— Low ripple and noise : : g u — -Vout
— Standby power consumption at 230 Vac < 200 mW - o o ACorDC — -
compliant IEC62301 -+ T

— Protection for short circuit, overload and over temperature
— EMC and safety standards: — —

EN61000, EN6O950 and multi-certificates o SWITCHY® SWITCH & PWM CONTROL
- 4 kVac input/output dielectric

— No external components required

- Warranted 2 years ° Number of outputs Mechanical specifications & pin out
— MTBF: 300,000 hours at +25 °C
< 25
50.5 Max _ ‘ 43 Max 5,1 > <5 Pin Description
1
I | [ | | /L
ELECTRICAL SPECIFICATIONS + 4+ prd ; Input AC (L)/DC
% 3 405 2 Input AC (N)/DC
= 0
Model SW10209 SW10212 SW10215 SW10224 3 & 3 oV
4 -Vout
DC voltage 2x9V 2x12V 2x15V 2x24V 4 y T*2 4+ 5 +Vout
“Z_” " " " " " " " Bottom view ou
Rated current 2x0.56 A 2x0.42 A 2x0.33 A 2x0.21TA Y
Peak current (2) 0.7A O5A 0.4 A 0.3 A
Rated power (6) oW oW oW oW
. e
Ripple & noise 130 mV 120 mV 130 mv 120 mv Weight: <130 g
Output Voltage tolerance (6) +2 % +2 % +2 % +2 % Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm
No load regulation +4 % +4 % +4 % +4 %
Load regulation +1 % 1% +1 % +1 %
ﬁsﬁl{lnp t;ir;ee(él)/ 8.2 ms/6.7 ms 8 ms/12 ms 8 ms/12 ms 28 ms/22 ms SAFETY § EMC
9 Safety standards EN6O950, UL60O50, EN60O335, EN61558-2-16
Hold up time (3) 117 ms 125 ms 124 ms 136 ms -
Withstand voltage Input/Output: 4 kVAC
Voltage range 85V~265 Vac or 120~370 Vdc
gerang ' Insulation resistance Input/Output: 100 M ohms/500 VDC
Frequency range 47 Hz-440 Hz K .
EMI conduction & radiation EN55014-1, EN55014-2, IEC62301, EN55022 level B (CISPR22)
Efficiency (1) 81 % 82 % 83 % 84 % -
Harmonic current EN61000-3-2, 3
Ac current (typ): o
Input 15V <220 mA EN61000-4-2, level 3 perf criteria A
230V <130 mA EN61000-4-3, 10 V/m 80 % mod perf criteria A
?(r)Lles:tcourJrErent (typ) <20 A/230 Vac EN61000-4-4, level 3 perf criteria A
G + EN61000-4-5, installation class 3 perf criteria A
immunity
No load power 130 mW 150 mW 170 mwW 200 mW EN61000-4-6, 10 Vrms perf criteria A
consumption (5)
ENO61 -4-8,10 A f criteria A
. Over current 21A 15A 13A 0.85A 61000-4-8,10 A/m perf criteria
rotection
Over temperature Thermal shutdown 140 °C detected by PWM control EN61000-4-11, 30 % for ‘IO.ms., 60 % for 100 ms,
100 % for 5000 ms, perf criteria A, B, B
Note:
All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a1 yF electrolytic and a O,1 yF ceramic capacitor. ENVIRONMENT
(1) Average value at full load on the input voltage range 85 Vac to 265 Vac. Working temperature —25°Cto+85°C
(2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device. Cooling Convection-cooled
(3) Time for the output to reach OV when input voltage (at 85 Vac) is removed. Working humidit 95 % rel H densi
(4) Time for the output to reach 90 % of its nominal value when input voltage is applied. orking humidity 6 rel Hmax non condensing
(5) Value measured at 230 Vac. Storage temperature and humidity -45 °C to +85 °C, 95 % rel Hmax
— 0O, o
(6) On the temperature range -25 °C to +85 °C. Operating altitude 3,048 m, 10,000 ft

16 SWITCHY® BY TECH POWER ELECTRONICS GROUP /[ 17 |



SWITCHY®15W

- AC/DC power module for PCB mounting
— Universal input 85V~265 Vac, 47~440 Hz or 120~370 Vdc

- High efficiency
— Low ripple and noise

— Standby power consumption at 230 Vac < 190 mW -

compliant IEC62301

Part number

(

)

— Protection for short circuit, overload and over temperature
— EMC and safety standards:

EN61000, EN60O950 and multi-certificates

- 4 kVac input/output dielectric

— No external components required

— Warranted 2 years

— MTBF: 300,000 hours at +25 °C

ELECTRICAL SPECIFICATIONS

SW S
000

o SWITCHY®

° Number of outputs

Model SW15109 SWi15112 SW15115 SW15124
DC voltage AY IPAY) 15V 24V
Rated current 1.67 A 1.25A TA 0.625 A
Peak current (2) 21A 1.56 A 1.25 A 0.78 A
Rated power (6) 15W 15W 15W 15w
Ripple & noise 140 mV 160 mV 150 mV 130 mV
Output Voltage tolerance (6) +2 % 2 % +2 % +2 %
No load regulation +4 % +4 % +4 % +4 %
Load regulation +1 % 1% +1 % +1 %
Setgp time )/ 6 ms/4.8 ms 6.6 ms/5.6 ms 10 ms/9 ms 34 ms/19.2 ms
Falling time
Hold up time (3) 30.6 ms 31.2ms 35.4ms 47.6 ms
Voltage range 85V~265Vac or 120~370 Vdc
Frequency range 47 Hz-440 Hz
Efficiency (1) 82 % 83 % 84 % 85 %
Ac current (typ):
e 50 “Homa
o =) <20 A/230 Vac
CN;n'SOUan ;?(‘J’:\e(rs) 140 mW 170 mw 190 mW 130 mwW
Over current 21A 1.5A 1.3A 0.85 A
Protection
Over temperature Thermal shutdown 140 °C detected by PWM control
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a 1 pF electrolytic and a O,1 yF ceramic capacitor.

(
(
(
(
(
(

1) Average value at full load on the input voltage range 85 Vac to 265 Vac.
2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
3) Time for the output to reach OV when input voltage (at 85 Vac) is removed.

4) Time for the output to reach 90 % of its nominal value when input voltage is applied.
5) Value measured at 230 Vac which is the worst case.

6) On the temperature range -25 °C to +85 °C.

18

Functional block diagram

UNIVERSAL  RECTIFIER & RECTIFIER
INPUT PROTECTION FILTERING TRANSFORMER & FILTERING OUTPUT
ACorDC —It ‘ ‘ q:I
| W || DETECTION
>‘ - CIRCUIT
SWITCH & DETECTION
CONTROL & DRIVE
Mechanical specifications & pin out
50.5 Max 43 Max = < 25 >
Spl e > s Pin Description
( ) 7 - | ) o1
_¢_ 4 * 1 Input AC (L)/DC
x
3 4
s - 2 Input AC (N)/DC
o0}
@ N 3 -Vout
v v ___+_2 1 + 4 +Vout
O
'x_” ” ” ” " ” ” " Bottom view
Weight: 130 g

Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm

SAFETY § EMC

Safety standards

EN60950, UL60950, EN60335, EN61558-2-16

Withstand voltage

Input/Output: 4 kVAC

Insulation resistance

Input/Output: 100 M ohms/500 VDC

EMI conduction & radiation

EN55014-1, EN55014-2, IEC62301, EN55022 level B (CISPR22)

Harmonic current

EN61000-3-2, 3

EMS immunity

EN61000-4-2, level 3 perf criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, level 3 perf criteria A
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms,
100 % for 5000 ms, perf criteria A, B, B

ENVIRONMENT

Working temperature

-25°Cto +85°C

Cooling

Convection-cooled

Working humidity

@5 % rel Hmax non condensing

Storage temperature and humidity

-45 °C to +85 °C, 95 % rel Hmax

Operating altitude

3,048 m, 10,000 ft

SWITCHY® BY TECH POWER ELECTRONICS GROUP




SWITCHY® 15 W DUAL OUTPUT

Functional block diagram

UNIVERSAL  RECTIFIER & PROTECTION FILTERING TRANSFORMER OUTPUT FILTERS
- AC/DC power module for PCB mounting Part number INPUT .
— Universal input 85V~265 Vac, 47~440 Hz or 120~370 Vdc Ll Yo g INWW—_F — +Vout
- High efficiency [ SWI5 2 ] ‘ ‘ > —O0
— Low ripple and noise : : g u — -Vout

— Standby power consumption at 230 Vac < 210 mW - o e ACor DC - -

compliant IEC62301 =<
— Protection for short circuit, overload and over temperature
— EMC and safety standards: — —

PWM
[CONTROL|

EN61000, EN6O950 and multi-certificates o SWITCHY® SWITCH & PWM CONTROL
- 4 kVac input/output dielectric
— No external components required
- Warranted 2 years ° Number of outputs Mechanical specifications & pin out
— MTBF: 300,000 hours at +25 °C 25
50.5M
= > 43 Max S S o1 Pin Description
[ 1| [ 1|
ELECTRICAL SPECIFICATIONS 5 + .1 T Input AC(L)/DC
s 0 2 Input AC (N)/DC
3 &
Model SW15209 SW15212 SW15215 SW15224 3 oV
42 14 4 —Vout
DC voltage 2x9V 2x12V 2x15V 2x24V ) I || Il Il 5 Vout
Rated current 2x0.83 A 2x0.625 A 2x05A 2x0.31A
Peak current (2) 11A 0.81A 0.65 A 0.40 A Bottom view
Rated power (6) 15W 15W 15W 15w
Ripple & noise 170 mv 170 mv 150 mV 170 mv Weight: 130 g
Output Voltage tolerance (6) +2 % +2 % +2 % +2 % Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: g 1.3 mm
No load regulation +4 % +4 % +4 % +4 %
Load regulation +1 % 1% +1 % +1 %
ﬁsﬁl{lnp t;in;ee(él)/ 4 ms/4.4 ms 8.8 ms/4.4 ms 17 ms/4.4 ms 42 ms/8 ms SAFETY § EMC
9 Safety standards EN6O950, UL60O50, EN60O335, EN61558-2-16
Hold up time (3) 27 ms 29 ms 28 ms 33 ms -
Withstand voltage Input/Output: 4 kVAC
Volt 85V~265V 120~370 Vvd
- acor ¢ Insulation resistance Input/Output: 100 M ohms/500 VDC
Frequency range 47 Hz-440 Hz K .
EMI conduction & radiation EN55014-1, EN55014-2, IEC62301, EN55022 level B (CISPR22)
Efficiency (1) 81 % 82 % 83 % 84 % -
Harmonic current EN61000-3-2, 3
Ac current (typ): o
Input 15V <380 mA EN61000-4-2, level 3 perf criteria A
230V <170 mA EN61000-4-3, 10 V/m 80 % mod perf criteria A
?(r)Lles:tcourJrErent (typ) <20 A/230 Vac EN61000-4-4, level 3 perf criteria A
G + EN61000-4-5, installation class 3 perf criteria A
immunity
No load power 160 MW 180 mW 195 mwW 210 mwW EN61000-4-6, 10 Vims perf criteria A
consumption (5)
ENO61 -4-8,10 A f criteria A
o Over current 16 A 12A 095 A 06 A 61000-4-8,10 A/m perf criteria
rotection
Over temperature Thermal shutdown 140 °C detected by PWM control EN61000-4-11, 30 % for ‘IO.ms., 60 % for 100 ms,
100 % for 5000 ms, perf criteria A, B, B
Note:
All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.
The output ripple was measured with a1 yF electrolytic and a O,1 yF ceramic capacitor. ENVIRONMENT

1) Average value at full load on the input voltage range 85 Vac to 265 Vac. Working temperature —25°Cto+85°C

2) The switchy® can not deliver continuously over current. Permanent over current would cause permanent damages to the device. Cooling Convection-cooled

(

)

(3) Time for the output to reach OV when input voltage (at 85 Vac) is removed. ) . o )

(4) Time for the output to reach 90 % of its nominal value when input voltage is applied. el e infteli7 95 % rel Hmax non condensing
(5) Value measured at 230 Vac which is the worst case. Storage temperature and humidity -45 °C to +85 °C, 95 % rel Hmax
(6) On the temperature range -25 °C to +85 °C. Operating altitude 3,048 m, 10,000 ft
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SWITCHY®° 20 W

— Insulation class Il

— EMC and safety standards:
EN61000, EN6O950 and multi-certificates
- 3 kVac input/output dielectric

— Warranted 2 years

- MTBF: 300,000 hours at +25 °C

— Low ripple and noise
— Protection for short circuit

- AC/DC power module for PCB mounting
— Universal input 85V~265 Vac, 47~63 Hz or 100~380 Vdc
- High efficiency

Part number

ELECTRICAL SPECIFICATIONS

o Number of outputs

Model SW20S105 SW20S109 SW20S112 SW20S115 SW20S124 SW20S148
DC voltage 5V A% 2v 15V 24V 48V
Rated current 4 A 222 A 1.66 A 1.33 A 0.83 A 0.42 A
Over power (2) 110 %-130 % 110 %-130 % 110 %-130 % 110 %-130 % 110 %-130 % 110 %-130 %
Rated power (6) 20W 20W 20W 20W 20W 20W
Ripple & noise <100 mVpp <100 mVpp <100 mVpp <100 mVpp <100 mVpp <100 mVpp
Cutput Voltage tolerance +3 % +3 % +3 % +3 % *3 % *3 %
No load regulation +1 % +1 % +1 % 1 % 1 % +1 %
Load regulation +1 % +1 % 1% 1% 1% +1 %
Setup time <1s
Hold up time (3) >20 ms
Voltage range 85V~265 Vac 47 - 63Hz or 120~380 Vdc
Frequency range 47 Hz-63 Hz
Efficiency (1) > 81 % >83 % > 85 % > 86 % >87 % >87 %
Ac current (typ):
100 Vdc < 0.3 Adc
Input 380 Vdc <0.04 Adc
85 Vac < 0.6 Aeff
230 Vac < 0.25 Aeff
e
s e <2001
Over temperature Yes permanently
Note:

All parameters not specially mentioned are measured at 230 Vac input, full load, 25 °C ambient temperature and humidity < 75 %.

The output ripple was measured with a 1T uF electrolytic and a O,1 yF ceramic capacitor at nominal current.

(1) Average value at full load on the input voltage range 85 Vac to 265 Vac and 100 Vdc to 380 Vdc.
(2) The converter can not deliver continuously over current. Permanent over current would cause permanent damages to the device.
(3) Time for the output to be out of specification starting from power failure.

(4) On the temperature range —20 °C to +60 °C and derating curves from power mains.
(5)With EMC filter for rugged conditions (external filter).

Functional block diagram

PWM

EMC External filter for EN55022 Class B

1.5AT 250Vac L1 L2
YN

Ll +Vout .

LINE ;
| ler /
0Vout INPUT -I- ;

Cc2 3

u1 1 OUTPUT
S14K275

1T

330nF 275Vac X2

220nF 75Vag X2
NEUTRAL i/

Mechanical specifications & pin out

" Regulation JA—
OPIo I voltage M
EARTH o L1 cs4 | cs
sewreese  ooe T Tomev
H L1'—> PN "TOSOZGZA‘ " T T "
L2 -> PN: T00265A
Pin Description
P S—
1 NC
1 TRIM & —.
2 4 o5 2 Input AC (N)/DC
48 02 = 3 Input AC (N)/DC
“ s 4 -Vout
1L} 03 85 _—
5 +Vout
TOP VIEW —
TRIM  TRIM

Unit: mm unless otherwise specified, all tolerances are +0.5 — PCB drilling diameter: @ 1.6 mm

SAFETY § EMC

Safety standards

Withstand voltage

Insulation resistance

EMI conduction & radiation

Harmonic current

EMS immunity

ENVIRONMENT 4

EN6O950, UL60O50, EN60O335, EN61558-2-16
Input / Output: 3 kVAC

Input / Output: 100 M ohms / 500 VDC
EN55014-1, EN55014-2, IEC62301, EN55022 level A (CISPR22) level B (5)
EN61000-3-2,3

EN61000-4-2, level 3 perf criteria A
EN61000-4-3,10 V/m 80 % mod perf criteria A
EN61000-4-4, 2 KV 5 KHz in typical configuration
EN61000-4-5, installation class 3 perf criteria A
EN61000-4-6, 10 Vrms perf criteria A
EN61000-4-8, 10 A/m perf criteria A

EN61000-4-11, 30 % for 10 ms, 60 % for 100 ms, 100 % for 5000 ms,
perf criteria A, B, B

100%

Working temperature

Cooling

Working humidity

Storage temperature and humidity

Operating altitude

-40 °C to +85 °C (see derating curve)

Natural cooling
50%

Output Power

95 % rel Hmax non condensing
-45 °C to +85 °C, 95 % rel Hmax
3,048 m, 10,000 ft “0

Ambient Temperature °C
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NOTES NOTES
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@ Development & manufacture
O Production

LOCATIONS

O // SCHWA-MEDICO GmbH // Schwa-Medico Electrical Co., Ltd

@ // SCHWA=-MEDICO GmbH // Philipp-Reis-Strafze 5 // 35321 Laubach, Germany
Phone: +49 6405 50580-0 // Fax: +49 6405 3763 // info@smtrafo.com 2F, Building A4, No. 128 Hongye Road // 215021 Industria Park // Suzhou, China
@ // SCHNEEFUSS + ROHDE GmbH // Raiffeisenstrafze 5 // 21379 Scharnebeck, Germany O // SCHWA-MEDICO KFT. // Ajka, Téglagydri u. 21 // 8400 Hungary
Phone: +49 4136 91302-0 // Fax: +49 4136 91302-22 // info@schneefuss.de Phone: +36 88 500 410
@ // MANFRED SCHMELZER GmbH // Waidplatzstrafse 6-8 // 79331 Teningen-Nimburg, Germany (O // MSINDIA // M.S Transformers India Pvt Ltd. // 1/512, Avinashi Main Road, Neelambur PostSulur Tk,
Phone: +49 7663 9447-0 /] Fax: +49 7663 9447-50 // info@ms-transformers.de Coimbatore - 641062, Tamil Nadu, India // Phone: +9197509-28810

@ // MS BALTI Trafo O // Vihtra tee 3a // 87701 Véndra, Estonia (O // MS SIMO // SIMO Tunisie S.A.R.L. Zone Industrielle El Alia 7016 E Alia Bizerte, Tunisia

Phone: +372 447166-0 // Fax: +372 447166-7 [/ info@msbaltitrafo.ee O // ROMANELEC // Str. Aurel Vaicu 37-39 // 551041 Medias, Romania // Phone: +40 269 831877 // Fax: +40 269 831738

(@) // TECH POWER ELECTRONICS // ZI Les Ploines // 39570 Courlaoux, France O // TRANSFORMATORUL // Str. Faurilor Nr 140-142 // 310489 Arad, Romania // Phone: +40 257 272233

Phone: +33 384 252626 // Fax: +33 384 252610 // sales@techpowerelectronics.com
(O // TEAM MAGNETICS INTERNATIONAL GmbH // Daimlerstrafze 12 // 71083 Herrenberg, Germany

@ // MCT TRANSFORMATOREN GmbH // Oberurseler Strafse 61-63 // 61440 Oberursel, Germany Phone: +49 7032 95607-0 // Fax: +49 7032 95607-11 // teammagnetics@tpe.group
Phone: +49 6171 501-0 // Fax: +49 6171 501-311 // mct@tpe.group
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