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APPLICATION NOTE

Overview

The SL Power ME Family of external power supplies comply with the IEC60601-1-2 4th

edition collateral standard for Electromagnetic disturbances. Although this is a system level
standard, the power adapter is the interface between the medical device and the AC power
source, and is an essential component in the path to achieving compliance to the standard.

SL Power Electronics has taken the lead in developing and providing IEC60601-1-2 4th
edition compliant power adapters. In addition, the ME series of adapters has leading edge
power conversion efficiency to reduce component temperatures, extend product use life and
reduce energy consumption. The ME series adapters meet the U.S. Department of Energy
(DoE) Level VI efficiency and No Load power consumption requirements.

| SL Power Electronics |

The ME series IEC60601-1-2 4th edition compliant power supplies have enhanced Electro-
Magnetic Compatibility (EMC) features offering increased Electrostatic Discharge (ESD)
protection, AC mains surge and Radio Frequency (RF) immunity, resulting in a more robust
and reliable product. The ME10/20 model’'s AC mains emissions comply with FCC &
EN55011 Class B levels with margin. Output emissions for differential ripple and common
mode voltage and current have been reduced to minimize system level electromagnetic
interference (EMI) and system circuit interference.

For long-term reliability, this model family uses high quality components to provide long life
and have been thoroughly tested and approved by regulatory agencies. See the product
datasheet for more details.

This application note provides guidance for proper use, selection criteria, system design
consideration and key performance data. Additional performance data is available upon
request.

Proper Use

The external power supplies have high power conversion efficiency, however they do rely on
convection cooling to the surrounding environment (air) to prevent overheating or excessive
internal and external surface temperatures. Therefore, there needs to be adequate access
to ambient air to ensure proper thermal performance of the power supply.

B Do not cover the power supply with blankets, clothing, pillows, or any other poor
thermal conductor.

Do not immerse the power supply in any liquid

Avoid dropping the power supply on hard surfaces

Avoid impacting the case of the power supply with any hard object

Use the proper input cord (desktop version) for the power supply

Use a proper mating connector for connection to the output of the power supply.
Do not exceed the power rating of the product.

Do not place adapter on body parts. This is not considered an “applied part.” Surface
temperatures increase with increased ambient temperature and loading.
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Performance Verification

B Efficiency and No Load Power

B When measuring efficiency, care must to be taken to minimize input and output
connection voltage drops, as these can significantly affect the results of the
measurement. Consult SL Power’s application notes AN-G001 and AN-G002 for
more information regarding efficiency and no load power measurements.

B Output Ripple and Noise

B Output noise and ripple limits are defined in the product datasheet and may vary
depending on the output voltage. Consult the product datasheet prior to assessing
the output ripple and noise measurement results.

| SL Power Electronics |

B Noise measurements are made at the output connector with typically a 10uF
electrolytic capacitor in parallel with a 0.1uF ceramic capacitor. Use a short tip
oscilloscope voltage probe when making the measurement. This is required to
eliminate measurement error due to impedance imbalance errors introduced by the
scope probe ground lead length.

FIGURE 1: Noise measurement caps and probe with picture of the technique.
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B Common mode noise is an electrical signal that appears between either output and
earth ground or chassis ground. This comes about due to parasitic capacitance and
inductive coupling in the power supply that couples electrical energy from the primary
to the secondary or from the secondary to earth ground. Although the coupling is
minimized by design and construction, it cannot easily be eliminated. Be aware of
any special needs in the application for low common mode noise. The Class | AC
input models have lower common mode noise in general and in some cases, where
the output can be connected to AC/earth ground, it can be virtually eliminated.

B Load and Noise Filtering Capacitors

B The external adapters have output filtering capacitors to minimize the switching
frequency voltage ripple and noise that is an artifact of the switching power
conversion process. However, additional end load capacitance may be needed,
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depending on the application. With an electronic circuit as the load, it is
recommended to add ceramic capacitors (~ 0.1 — 1uF) for noise spike reduction

and an electrolytic capacitor for ripple reduction and transient response voltage dip
reductions. The amount of voltage dip during a transient is a function of the load
step amplitude and rise/fall time of the load. The output of the power adapter is
regulated in the adapter and does not compensate for the output cable voltage drop.
The overall load regulation specified is measured at the adapter output connector,
however.

B Thermal

B No special cooling requirements are needed other than operating within the
specified operating temperature range and locating the external power adapter in an
environment with unencumbered access to the room ambient air.

| SL Power Electronics |

B Adhere to the product datasheet derating curve when exposure to elevated
temperatures is expected.

FIGURE 2: ME10 and ME20 family derating curve.
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Reliability and Robustness

The external power supply is often handled and not permanently fixed to a structure. It
could be dropped on various surfaces, which can cause impact shock damage to the
enclosure or internal components. To help assess the potential of damage, shock and
vibration requirement should be specified and verified. Low-cost products often use low-cost
materials and components that can limit the life of the power supply or result in permanent
damage if dropped onto a hard surface.

SL Power provides a higher level of quality and protection to impact shock.

Electrolytic capacitors are one of the main life-limiting components used in the power
supply. Selecting high quality capacitors with high-life ratings is essential to achieving
long product life in excess of 7 to 10 years. SL Power Electronics uses only high quality
electrolytic capacitors in its ME10/20 model family. Calculations and measurements

are performed to verify capacitor ripple current, voltage and thermal stress and lifetime
estimations.
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Performance Data

The following data is provided to aid in proper selection and system design. Additional
performance data is available upon request.

Turn-On Time:

Start-up Turn-On Delay Time; typical turn time times are shown below for various models.

Tek Run [ ] Trig?
v

Tek Run | Trig?
v
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D [1]
5V Turn-on delay, 115VAC 9V Turn-on delay, 115VAC
“Tok Run | > ] Trig? Tok Run 3 ] Trig?
D D
12V Turn-on delay, 115VAC 15V Turn-on delay, 115VAC
Tek Run | 1 } Trig? Tek Run { { { Trig?
24V Turn-on delay, 115VAC 48V Turn-on delay, 115VAC

FIGURE 3: Turn-on delays for various models.
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Output Rise Time after Turn-0On Delay:

| SL Power Electronics |

Turn on rise time is slightly impacted by line and load. The data provided shows the slowest

rise time which occurs at 90VAC and full load.

Tek Run Trig?
D
Chi TTUMED00mS A (0l £ 448V
v 0.00000s
5V Rise Time
Tek Run { Trig?
u ]
D
&y zoov M10.0ms A (1 S 108V
v 0.00000s
12V Rise Time
Tek Run { { ] Trig?
[ 1,
Chif TTM20.0ms A Chl £ 220V

1Y 0.00000s

24V Rise Time

Tek Run Trig?
D
ooV M10.0ms A (1 S 812V
1+~ 800.000us
9V Rise Time
Tek Run Trig?
D
Chi TTM20.0ms A (01 £ 135V
1> 0.00000s
15V Rise Time
Tek Run t 1 1 Trig?
1] 1
D
am ooV M10.0ms A (1l £ 44.0V

1 0.00000s

48V Rise Time

FIGURE 4: Rise times for various models.
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FIGURE 5a: ME10 Series Efficiency @ 115VAC.
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FIGURE 5b: ME20 Series Efficiency @ 115VAC.

Electromagnetic Interference (EMI) Data: Conducted emissions

B EMI plots and data were collected at 10%, 50% and 100% loading at 100VAC/60Hz
and 230VAC 50 Hz. Excerpts are shown in this application note provide typical EMI
performance. The plots shown are full load, 230V/50Hz and 100V/60 Hz. The Curve
is the peak measured data with Quasi-peak (QP) and Average measurements taken
at peak values near the limit. The QP and Average value point data are not shown in
these plots, but detailed EMI reports are available upon request.
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Electromagnetic Interference Data

| SL Power Electronics |

CE EMI 10W 5V CLASS | (F)

Data: 85 File: EXTESTNEW S SL.10W.EMG (120) Data: 86 Fle: ENTESTNEWS SL.10W.EMG (120)

g LW (0BR) Date: 2015.06.29 g LW (0B Date: 2015.06.29
| CISPR11 CLASS B(OP)
=) i
[N R CISPR11 CLASS B(AV)
il q“\' f "Ji"'v A p‘”’q ]"\ ™ A wv\h [
M I ] I WA AN Il 4 W,
\ H"J"L(l[‘ \‘!‘}\“ﬂ A ‘f" ‘I \/ |”‘/- / v\,; f ‘ [
Wree LTV ARIRY i If " : + ul
i \ T
[ AN ™/ s
" flJH {N w,* LRV Y
I { W\J v Vit
ll |A {
O 2 s 1 2 5 10 20 Ly - : 2 3 y %3

Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >6 dB MARGIN: >7 dB

CE EMI 10W 5V CLASS | (F) - ]

Data: 73 Fbe: EXTESTNEWS SL.10WEMG (120) Data: 74 Flbe: ENTESTNEW S SL-10WEMS (120)
wl.\nﬂlﬂM Date: 2015.06.29 wl'\nﬂm Date: 2015.06.29
FCC 15 CLASS B (OP)
A\ T FCC 15 CLASS B (AV)
AN [
VI A ) -
I | i
\ \
40} e ~ PR Y 40}
T wepry? el Y ! ! e
A ~ hd - . ’ \
[y | V| e N
I ‘!x I 3/ v
S A o S =
) | M M My et
J| &\ I ‘ N |
Y 1 0 N S S i oLl L Ll
A5 .2 5 1 2 5 10 20 30 A5 .2 5 1 5 10 20 30

2
Frequency (MHz) Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >12 dB MARGIN: >14 dB

CE EMI 10W 5V CLASS Il (N o

Data; 107 File: EXTESTNEW S SL.10W.EMG (120) Data; 108 File: ENTESTNEWS SL.10WEMNG (120)

5o LW (dBR) Date: 2015.06.29 g L () Date: 2015.06.29
[ T~ CISPR11 CLASS B(OP)
i ~
J4
‘ NS P [ 1 i Uy CISPR11 CLASS B(AV)
Ll s - ~
A ﬂ 4 | A nnnd gl'? \ |
ol \A_ﬁJ..h.' 1 L”| H \I ';rV Wi \ sl 4" ﬂ
’ 'f " "\ 4"\\ ,'
(1 IS AR RIS il r\‘ T
14 | | 1 \ I l ( “ ‘\ W \ \
i | NN
‘ l o/
v \
w2 s Tz s T 0 0 w2 s 2 s w 20 30

Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >4 dB

FCC15 CLASS B AV 120V/60Hz 100% LOAD
MARGIN: >19 dB

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >5 dB

FCC15 CLASS B QP 120V/60Hz 100% LOAD
MARGIN: >12 dB
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Electromagnetic Interference Data

| SL Power Electronics |

CE EMI 10W 7V CLASS | (F)

Data: 199
Lovel
80 (dBuV)

Fibe: EXTESTNEW S SL.10W.EMS (200)

Datec 2015.06-28

CISPR11 CLASS B(OP)

,"4
V

| i r\ & I"’ Nl di
Uy \’IIH \ J““ ‘\Jmlw'm de n‘ _ ‘n"‘f\\"l“lﬂ" H\I‘\.’W{

A5 .2

5 1 2 5 10
Frequency (MHz)

20 30

Fibe: EXTESTNEW S SL-10W.EMG (200)
Date: 2015.06.28

Data: 200
Lovel (dBuV)
80
Jol |
|

O 2

I *‘l‘M'L‘M\MH"WJ\ T Wl

CISPR11 CLASS B(AV)

5 1 2 s w 0 3
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >11 dB

MARGIN: >08 dB

CE EMI 10W 7V CLASS | (F) - ]

Data: 175

File: EXTESTNEWS SL.10WENG (200)

Date: 2015.06.28

Lovel (dBuV)
B0

N

0% 2

FCC15 CLASS B QP 120V/60Hz 100% LOAD

m l.f‘ 1{‘ ‘| r

FCC

[

/v
\ J‘w\ o ad

'V:"'u
N ﬂ\r FW" "J ’wﬁ"‘/w ”P |

Hlll

Kl 2z s
Frequency (MHz)

MARGIN: >14 dB

Moo M e
VTR
hUA

15 CLASS B (OP)

20

File: EXTESTNEWS SL.10WENG (200)
Datec 2015.06.28

a
]

0152

LI
ull U \-_,II ||\.| U 1}| u |

FCC 15 CLASS B (AV)

3

L Lad 4 s ‘/’\,\4-\;‘-""- MA"\
{ ! A AdN N / \,
T { fl N’I\{\ AL “"‘ﬂx /“"'Fr.-r‘a\'_m,' q

1 2 5 10 0
Frequency (MHz)

FCC15 CLASS B AV 120V/60Hz 100% LOAD

MARGIN: >15 dB

CE EMI 10W 7V CLASS II (N) -]

Data; 177

File: EXTESTNEWS SL.10WENG (200)

oLl B Date: 2015.06.28
| CISPR11 CLASS B(OP)
| ||‘ P
LI Al
ofif wj ‘ M i \ iy \”l..lrl[il"*fﬂ“"
} i ‘K e 5
J \ﬂ Vl‘vv"" ’ L[
05 2 1 2 5 10 20

CISPR22 CLASS B QP 230V/50Hz 100% LOAD

FCC15 CLASS B QP 100V/60Hz 100% LOAD

Frequency (MHz)

MARGIN: >7 dB

MARGIN: >10 dB

Data; 178

Lovel
- (dBuV)

File: ENTESTNEWS SL10WENG (200)
Datec 2015.06-28

| J il J| |4"l M i H“W | f»"" il 'a‘f’fi‘l““&“"u,

a2

CISPR11 CLASS B(AV)

|J'

s 2z 5w 20 3
Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >4 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD

MARGIN: >15 dB
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Electromagnetic Interference Data

| SL Power Electronics |

CE EMI 10W 12V CLASS | (F)

Data: 257 e EXTESTNEW S SL.10WEMS (280)
leﬂhﬂM Date: 2015.06.28
CISPR11 CLASS B(OP)
N |1 r' \J\' M PN‘\
sof— - P4 Ay 17( v ﬂ\ 74 .
R P "L LAY *M,J \/
} L 2
T s w 2

Frequency (MHz)

Data: 258 Fibe: EXTESTNEWS SL-10W.EMSG (280)
wl'\nﬂ\ﬂM Datec 2015.06-28
CISPR11 CLASS BAV)
00

i

‘Hl‘l A
Hi H’ \l "'., |"h, VY ﬂ‘ M, fk\

qiiili

a5 2 5 1 2 5
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >8 dB

MARGIN: >13 dB

CE EMI 10W 12V CLASS | (F) - ]

Data: 249 Fibe: ETESTNEWSS SL10WEMS (280
g LoVl () Date: 2015.06.28
FCC 15 CLASS B (OP)
A
A \J )
M
N \ ﬂ. B
Ao
s Wi !
FAEE A
\r i W | e \/‘r‘r o
'y
035 2 5 1 2 5 10 20 30

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >10 dB

Data: 250 Fibe: EXTESTNEW'S L 10WEWS (280)
g LoVl (B} Date: 2015.06.28
FCC 15 CLASS B (AV)
s
6
| | \ 2 Al et
I I l .-: » ‘l?“—» ‘r v A
N | M .[“ T L T | \_m,'r VY
l‘ \ \f W
035 2 s 1 5 10 20 3

Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >15 dB

CE EMI 10W 12V CLASS Il (N) -]

Data; 279 File: EXTESTNEWS SL.10WENG (280)

. Lowl ) Date: 2015.06-28
,; h ~ CISPR11 CLASS BIOP)
ML ]

J ] N
W Uy PR
wl |4 {J VA A
T
B2 5 1 2 s e Y

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >4 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >7 dB

Data; 280 File: EXTESTNEW S SL10WEMNG (280)

wlwﬂ(m) Datec 2015.06-28
CISPR11 CLASS B(AV)
1
sof—it}—2
I M g
AN \ { — 3 4 S '\
| AW LA A AR A AL
LY T MIRTRWAT W i, S e
LA | \i 4 (f YA ALILL \ s
J v
y !
0% 2

Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >9 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >15 dB
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Electromagnetic Interference Data

| SL Power Electronics |

CE EMI 10W 24V CLASS | (F)

Data: 351 Fibe: ETESTNEW'S SL10WEMS (360)
g L () Date: 2015.06.28
[ T CISPR11 CLASS BIOP)
f
L
M \
" ,H ‘\ \ VJ“‘"'.« ‘\r‘\-m.‘\ P
b A ZWLN { / -
TN f”, T A r" v ‘p‘"‘ﬁ*ﬁ‘ W, (4 ]
u L \ e, N
|| Y ‘ o
0% 2 s 2 s e 20 30

Fr «mency(MM )

Data: 352 File: EXTESTNEWS SL.10WEMG (360)
wlm«nﬁn Date: 2015.06-28
CISPR11 CLASS B(AV)
1
o)
||
5 A
MM ‘ﬁ\
3 f
| M\ ”‘1» "’" \
4|Y~|l||'\'\f“" "'f "
0:‘5.2 - - .;AA A“i ‘i T .;) AA"|‘0 iﬂ 30

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >7 dB

MARGIN: >10 dB

CE EMI 10W 24V CLASS | (F) - ]

Data: 335 Fibe: ETESTNEW'S SL. 10W.EMS (360)
80 Lovel (dBuV) Date: 2015.06.28
FCC 15 CLASS B (OP)
r\
A
L,l
N |I\| "
40 |[ ‘1 '}" A
IV Nm:w,)*"ﬁ/\.h“h "\Jw"\A N
| 1 A“q{
w2 s 1 2 Ts T w ow

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >13 dB

File: EXTESTNEWS SL.10WENG (360)
Datec 2015.06.28

FCC 15 CLASS B (AV)

ull |J R I v W ye »—Tw\,—f |

Y2 s 2 s w2

Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >17 dB

CE EMI 10W 24V CLASS II (N)

Data; 337 Fibe: EXTESTNEW S SL-10W.EMS (360)

sg Lo ) Date: 2015.06-28
T~ CISPR11 CLASS B(OP)
in) I
\ A " 2
! | ) | i I
(L A “v f«‘ 2 i trg {
L H R S
, | | Yo (S
e Tz s T 20

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >5 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >10 dB

Data: 338 Fibe: EXTESTNEW'S SL.10WEMG (360)

RS Date: 2015.06-28
CISPR11 CLASS B(AV)
1
40/ r\.
[ [ |
N
\“J JL& \q\r \/ m’ﬁ Hrwf )‘JJ
J |
Ysa2 s s Twe 20 30

Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >11 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >16 dB
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Electromagnetic |

CE EMI 20W 5V CLASS | (F)

Data: 49 Fibe: EXTESTNEWS SL.20W.EMG (120)
Lovel (dBuV) Date: 2015.04.26
0
-‘: CISPR11 CLASS B(OP)
/
‘ "\vf
A " A
.JIl . “,}‘ r ; 2 e
| '*A.\v‘ll‘ I Ix"n |l‘f M \A'| ﬁ.“\(\ ,ﬁ" %‘"’fr‘-» JI' “\\ /w'
| Sl ,IUA]|“' \] Lfl y i U i \
il
R S | 25w 20 3

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >6 dB

CE EMI 20W 5V CLASS | (F)

nterference Data
]

Data: 50

Fibe: EXTESTNEW'S SL.20WEMG (120)

40 ‘( | I .
i s 2
[ | ‘ ’ h | M'L' ‘IJ!rvL, | \7 e
il "1{'|”qu" AT o
i '~‘.‘,|'u'l" l

Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >6 dB

Data: 197 Fibe: EXTESTNEW'S SL.20WENS (264)

g LoVl (081) Date: 2015.07.09
I FCC 15 CLASS B (OP)
e,

A
\,
- I
i al 4"(‘\“‘"
P 1] \
40} \\w‘\‘ ,‘wﬁ' A A ,;‘L‘
- " ™ rellan, o
ot JM" LA .J»(,M M",’L‘,"
035 2 5 1 2 5 10 20

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >6 dB

Data: 198 Fibe: EXTESTNEWS SL.20W.EMG (264)
”l'\nli\th Datec 2015.07.09
FCC 15 CLASS B (AV)
401 N |
\ 4 -
e S
n 2
NN P fad
[‘ I il l e A
0 L NSNS e L L1l ] Lll 1
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >10 dB

CE EMI 20W 5V CLASS Il (N)

Data; 35 Fibe: EXTESTNEW'S SL.20WEMG (120)

g LoVl (081) Date: 2015.04.26
™ CISPR11 CLASS B(OP)
K

|
IR
'g“ A A Ay AR 5
0! Wil 1 ‘| RN 'x|'~1f't;"/-[r b""fmﬂ‘mw“ﬁ
\-‘u“ i l ! ] Vil ‘
V | ‘ l| IR I \\_ . e
| l~‘|| | J AN, WA,
R T | 2z 5w 20 3

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >8 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >7 dB

Data; 36 Fibe: EXTESTNEW'S SL.20W.EMG (120)

wlm‘m Datec 2015.04.26
[1 T~ J CISPR11 CLASS B(AV)
sof

'_\ | WU A .

| | ‘| ' ‘\ I1 rllil P{ " 1‘“ A "Il“w Ll / \ N
LA ] .A.’.. [ | ,“ LI LA AN
G M'Mg A AR

\‘JI fi ‘ ‘
A

Y2 s 2 s 1w 0 %

Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >5 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >11 dB

AN-P003/16 | Page 12




APPLICATION NOTE

Electromagnetic Interference Data

| SL Power Electronics |

CE EMI 20W 9V CLASS | (F)

Data: 265 File: EXTESTNEW'S SL.20WEM6 (344)
g LV (9B Date: 2015.04.19
) CISPR11 CLASS B(OP)
A
]\ \
| |

2
Frequency (MHz)

Data: 266

Fibe: EXTESTNEWS SL.20WEMG (344)

g LoVl (08R1) Date: 2015.04.19
CISPR11 CLASS BAV)
1
40} 1‘
4 1]
|| f‘ it
ol "'v M s
\ \ \| ] "lf JH LI \ { g J'.' iy V
Rii |j it } |
i k
0 2 2 10 P
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >7 dB

CE EMI 20W 9V CLASS | (F)

Data: 315 Fibe: ENTESTNEW'S SL.20WEMS (344)
wlmilﬂm Date: 2015.07.09
FCC 15 CLASS B (OP)
fi
\,‘." " .
LAY N PR
% \r“ NPy I Pt Py 4 M\"’r, “"”\.-" W4 W
wf AP y ~
] . d
A5 .2 5 1 2 5 10 20 30

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >11 dB

MARGIN: >9 dB

Data: 316 Fibe: EXTESTNEWIS 'SL.20WENS (344)
g LW (0BY) Date: 2015.07.09
FCC 15 CLASS B (AV)
0 1
[ l ‘J\J | A
‘ ~ “
‘ ‘\\ S ,|‘v| e ”"\V.w’*?f.. IV
| | . | ] A
(V| y'
%5 2 s 1 2 5 10 20
Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD

MARGIN: >11 dB

CE EMI 20W 9V CLASS I (N e

Data: 287
Lovel
% {dBuV)

Fibe: EXTESTNEW'S SL.20W.EMS (344)
Date: 2015.04.19

CISPR11 CLASS B(OP)

1
M f\
Vi X i By
A AR Bk o WV
W ‘ | ‘ | N ! v ;
¢ }I ” L.’) Y
B2 5 1 2 5 10 20 %
Frequency (MHz)

Data: 288 Fibe: E:TESTNEWIS SL20WENS (344)
Lovel (dBuV) Date: 2015.04.19
0
| 1 CISPR11 CLASS BIAV)
|
wl I‘ p
ﬂ 5
i A
b M\ A
- v
M !
l‘ \ ]‘thl' H“lu'%
i | i ?
i\l J i ”
%2 s T 20 %

2
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD

MARGIN: >4 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >4 dB

MARGIN: >4 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD

MARGIN: >11 dB
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APPLICATION NOTE

Electromagnetic Interference Data

CE EMI 20W 12V CLASS | (F)

(2}
(@]
[
(@)
o
"6' Data: 403 Fibe: EXTESTNEWS SL.20W.EMS (424) Data: 404 Fibe: EXTESTNEW'S SL.20WEMG (424)
) Lovel (dBuV) Date: 2015.04.28 Lovel (dBuV) Date: 2015.04.28
80 80
L
P |
o [T~ CISPR11 CLASS B(OP)
= v . ,
Dc_> | \‘J‘_ —F “(M | 1“ L CISPR11 CLASS B(AV)
WALR {1h § M 1
- | ‘A LA J i [l 2
) n MJ i rl"‘ﬂ" Ty 4""“'#‘{‘.%"-"" WS l‘/" \ sof—f ;
i Wl | M . v
Y WY - T
— { 1 ! ! Hi | ‘ | V ~ y Y
| | ]q ] f r«(\ W, | \M_v
-).\\| ~|J1*\\ Wl L
1
Y \lj ””\
. 't
w2 s R ) 20 3 w2 s 2 10 20 %
Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >7 dB MARGIN: >7 dB

CE EMI 20W 12V CLASS | (F) -]

Data: 423 Fibe: EXTESTNEW'S SL.20WEMS (424) Data: 424 Fibe: ETESTNEWS SL.20WENS (424)
g LW (BY) Date: 2015.07.09 g LV () Date: 2015.07.09
[ T FCC 15 CLASS B (OP)
LI ff\l R FCC 15 CLASS B (AV)
v ~
L]V
VAR ]
11, o
J ( o) e 1
S RRERAL Tt A A R
L LT T AN " I 2
| ey |
4 \[ { ‘ i«/‘“\n/ }(\
Y
- V l J
a2 s 1 2 5 10 0 3 035 . 5 10
Frequency (MHz) Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >9 dB MARGIN: >14 dB

CE EMI 20W 12V CLASS Il (N) - ]

Data: 413 File; EXTESTNEW'S SL.20WENS (424) Data: 414 File: ETESTNEWS SL20WENS (424)
g0 LEVe! (BHV) Date: 2015.04.28 g LoVl (B Date: 2015.04.28
| f‘ ~.|_ CISPR11 CLASS B(OP)
A 1 N
v
ML CISPR11 CLASS BIAV)
N f ,
M 3 A 5
T S T T A ate g r
w i H w AL J’ AT AP y\:’{‘ W LA \ w1
\ ! V Ly [
| 1 \A - 2 [
/ | | i / [l {5\ 3 . )
W W | ‘ 5 pik
ol f ' ; ,‘-‘, 2 oo |\
\/ VIMAAN RN \A N
w«||| |‘ U \JIJ "yh"i‘ e a 7
‘\ I \ Hl 'J‘ N\
ol ! L L LI I . S L L
A5 2 5 1 2 5 10 20 3 A5 .2 5 1 2 5 10 20 3

Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >5 dB MARGIN: >8 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >5 dB MARGIN: >13 dB
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APPLICATION NOTE

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >5 dB

” Electromagnetic Interference Data
[&]
g CE EMI 20W 15V CLASS | (F)
et
"6' Data; 465 Fbe: EXTESTNEWS'SL.20WENS (504) Data: 466 Fbe: EXTESTNEW'S 'SL.20WENS (504)
o Lovel (dBuV) Date: 2015.04.19 Lovel (dBuV) Date: 2015.04.19
w
-
< e CISPR11 CLASS B(OP)
3 Y ‘
ch ’.,l‘ \ A _ ) - CISPR11 CLASS BAV)
\ ‘f\["“ At ! 1 |

| \“ ,. W ) b |
) 10 Uy (\‘d i ,f‘ ‘ v \(I" "{?\’.ﬁ Mow 10 |

‘ J‘ Wain I r. 1 'JJ .f J’«;
o \ \ .'( Al |,z ,q‘n’\,ﬁM PN

o AN l\ %
1/ |‘ “H\\M i ¥ |"w'oUIr\“ "\an
\ |d| | I /
w2 s 2 5 1 20 % Y2 5 2 s 10 20 3
Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >10 dB

CE EMI 20W 15V CLASS | (F)

Data: 450 File: EXTESTNEW S SL.20WEMS (504)
g0 Lol (BHV) Date: 2015.07.09
1 FCC 15 CLASS B (OP)
1S T
A (1 I
2
N
lil | e 5 Ty
10! v |[ | o ;? “MJ-' kA_\ W
" La L veen b | T\ / iy
VW g™ | T, J {
| L
oL 1 L I N | .
A5 .2 5 1 2 5 10 20 30

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >9 dB

CE EMI 20W 15V CLASS Il (N)

Data: 471 File: EXTESTNEW'S SL.20WEMG (504)

g LoV (0B Date: 2015.04.26
| f“ ~.L CISPR11 CLASS B(OP)
L

\
AN
M P | 8, A r“ n )
a o A A

m "J"AJ\A I'. y i AN 4 Xf ‘V‘L' VA LA ’\t\.‘f\"\ —

[ / L,' ¥ L 1 A
i U
} \pvrt

ol Ll | . i1 LIl L

A5 2 5 1 2 5 10 20 30

Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >4 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >5 dB

Data: 449 File: EXTESTNEWS SL.20WENG (504)
wtm(-nM Date: 2015.07.09
FCC 15 CLASS B (AV)
40 1
J
| f AN,
1 [ 3 V last
¥ 7 o
L «“ A . , i
T A, ol
U ‘ [ { AN ,M't-l'r,‘\:“\.ﬂ“’ i v
RIS
A5 2 5 1 2 5 10 20 30

Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >14 dB

Data; 472 File: EXTESTNEW'S SL.20WENG (504)
Lovel (dBuV) Date: 2015.04.26
80
i‘ | CISPR11 CLASS B(AV)
\I&
sof-H—2
I
l fa / M “ AP Ay ]'\ . N\
./ \IL | At ‘ J’ Il 4L I\ l J‘( " TS N
i d,t |
Y2 s T2 s T 0 3
Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >6 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >12 dB
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APPLICATION NOTE

Electromagnetic Interference Data

CE EMI 20W 24V CLASS | (F)

Data: 105 Fibe: EXTESTNEWS SL.20W.2ZEM6 (220) Data: 106 Fibe: EXTESTNEWS SL.20W.2EM6 (220)
“lmunm Datec 2015.04.12 wl'\nﬂﬁM Date: 2015.04.12

CISPR11 CLASS B(OP)

| SL Power Electronics |

AN | ~ CISPR11 CLASS BIAV)
\ ) =y
«J () A IHEEEE 117
"™
rwr \.r M 1
w0} |\ |r“ r L/w’ ) ff o sl
‘ Jf Wi, f\«\ g \]| , . .|
. ! L Lol 4
AT M, ’
iy | ‘~".,\ I Yl /W Ll ]
U |‘( " \ J | ‘}\V
055 2 s 2 ) 5 10 20 3 0% 2 s T 2 B ST
Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >6 dB MARGIN: >12 dB

CE EMI 20W 24V CLASS | (F) -]

Data; 155 Fibe: EXTESTNEWS SL.20W.2.EM6 (220) Data; 156 Fibe: EXTESTNEW'S SL.20W.2.EM6 (220)
o LOVeI (B Date: 2015.07.09 go LoV (B Date: 2015.07.09
2] FCC 15 CLASS B (OP)
b=ty
S ~
"‘d' “,‘ |!~'1 | ~l_ FCC 15 CLASS B (AV)
U J _ .
“ I L ,.f\,. 1
wl ! J "\, "T.-.f\‘.«w . W M’ \. ) ! vw-\.\,-.“ 10!
o LA e /"“.-’ Vs, \
f A AN |
| - } / WAL
[ pr -
]‘ ‘ | |«.’-,. 3 .‘W 5 K v
WAy P Y CPRS kT e . WWZaa ¥,
J lut I 1 vy
ol ISR En L NS L oL Ll L L L
A5 2 5 1 2 5 10 20 30 A5 2 5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >5 dB MARGIN: >10 dB

CE EMI 20W 24V CLASS Il (N) e

Data: 81 Fibe: EXTESTNEW'S'SL.20W.2EN6 (220) Data: 82 Fibe: EXTESTNEW'S SL.20W. 2EM6 (220)
go LV (08UV) Date: 2015.04.12 go Lve! (08U Date: 2015.04.12
P CISPR11 CLASS B(OP)
f ) <
N ,\o\ | . CISPR11 CLASS BIAV)
| A
v ‘ ‘nr\f'\, 1
e J‘ R
0} \f i LN Jmh A u\”“rr Y (WM a0/t
‘ ‘ \ | s b
\ t N amnd] I 1 ‘
) v | [ f # 5 “'nl A
A P A A N\ L \
! “ Q | .‘:qn‘f '1‘ ."\/ \Poatm, nY St N
W oY
| | W
‘ L
oL | - | L oL L 1l L 11 L L L) L
A5 2 5 1 2 5 10 20 3 A5 2 5 1 2 5 10 20 3
Frequency (MHz) Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >4 dB MARGIN: >9 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >5 dB MARGIN: >12 dB
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APPLICATION NOTE

| SL Power Electronics |

Electromagnetic Interference Data

CE EMI 20W 48V CLASS | (F)

Fibe: EXTESTNEWS SL.20W.2ZEM6 (80)
Datec 2015.04.19

CISPR11 CLASS B(OP)

.'«‘

\ .'F Y
r(’l}" LV‘/‘ \NM ‘.‘“‘pwb—w/ ‘\i “M/ "

&
~
n

1 2 5 10 20 30
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >9 dB

File: EXTESTNEW'S SL.20W.2EN6G (80)
Datec 2015.04.19

CISPR11 CLASS BIAV)

~

YA

ull H"” W

1 "'\""‘) \ o
L \V [ | ¥

0% 2 5 1 2z s T 20 3
Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >14 dB

CE EMI 20W 48V CLASS I (F)

Data: 49 Fibe: E:TESTNEW'S SL.20W.2EM6 (80)
g LoVl (0B Date: 2015.07.09
R ! FCC 15 CLASS B {OP)
|
N
v [‘ N fa
) e (A
0/ ""\J Lt g DI "I'""“”“W']" WY
oLt |
A5 2 5 1 2 5 10 20 30

Frequency (MHz)

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >?7? dB

CE EMI 20W 48V CLASS Il (N)

Data: 15 Fle: EXTESTNEW'S SL.20W-2ZEWG (80)

wl.wlilﬁlM Datec 2015.04.19

| ){ ~.l CISPR11 CLASS B(OP)
\ ~

o | Il'fl‘l o A g WY I\ .
| ‘ [ f{ ' 1\. t'I

Lo

bl ‘J:\

05 2 G 1 2 5 10 20
Frequency (MHz)

CISPR22 CLASS B QP 230V/50Hz 100% LOAD
MARGIN: >5 dB

FCC15 CLASS B QP 100V/60Hz 100% LOAD
MARGIN: >5 dB

Data: 50 Fibe: EXTESTNEW'S SL.20W. 2.EM6 (80)

go LV (B Date: 2015.07.09
FCC 15 CLASS B (AV)

1

400
. L WD Y oq WYL VN

| ‘f‘ l ‘ N‘ ( . M\-‘A,.'rﬁﬁ wi‘\w-»«a
yw

a5 2 s 2z s T 20
Frequency (MHz)

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >13 dB

Data: 16 e EXTESTNEW'S SL.20W.2ENG (80)

nlm(lﬂM Datec 2015.04.19

CISPR11 CLASS B(AV)

1

| ||‘ ‘\I |‘.‘\ 2 5 [ \
TR ot

PR

i !

3 4 A \ N
(1% o AW \/hf‘,,r‘ /
ki in
|
ot L L Ll L) ] |

452 s 1 2 5 10 20
Frequency (MHz)

CISPR22 CLASS B AV 230V/50Hz 100% LOAD
MARGIN: >11 dB

FCC15 CLASS B AV 100V/60Hz 100% LOAD
MARGIN: >12 dB
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North America

SL Power Electronics Headquarters

6050 King Drive

Ventura, CA 93003
Phone: 800-235-5929
Fax: 805-832-6135
Email: info@slpower.com

Sales & Engineering Office - East Coast USA

607 Neponset Street
Canton, MA 02021
Phone: 800-235-5929
Fax: 858-712-2040
Email: info@slpower.com

Europe

Sales & Engineering Office

Unit 1 (c/o Davall Gears Ltd)
Travellers Lane, Welham Green
Hatfield, Hertfordshire AL9 7JB UK
Phone: +44 (0) 1769 581311

Fax: +44 (0) 1769 612763

Email: euinfo@slpower.com

Asia

Sales & Engineering Office
Fourth Floor Building 53
1089 Qing Zhou Road North
Shanghai, China 200233
Phone: +86 21 64857422
Fax: +866 21 64857433
Email: infor@slpower.com
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