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ZWS15C

1. #IZEFE Evaluation Method
1-1. JHIE[EES  Circuit used for determination

HIEEIEL  Circuit 1 used for determination

o HRERE Steady state data
o HFERYT M Warm up voltage drift characteristics

o PR FRRE FEME Hold up time characteristics
o N6 E30EEE Output rise characteristics
o HISEH F30EEE: Output fall characteristics

R EER T S Over current protection (OCP) characteristics
o I EE PR AR Over voltage protection (OVP) characteristics
o AJIEE T B R Response to brown out characteristics

o ANJIEIIEIE Input current waveform

Digital power meter

AC Power
supply

Loacg

Shunt res.
Current probe
Controlled temp. chamber
HIZE[A]#2 Circuit 2 used for determination
o WPEINE (AfFAZE) #5E Dynamic load response characteristics
Digital power meter
Dynamic dummy
| load
Load | 1 J_l_
AC Power 2
supply

Shunt res.

Output current waveform
lout 50% <==>100%
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ZWS15C

D e S

Slide Reg.
Dynamic
dip
simulator

Shunt res.

Current probe

o V—r i FE  Leakage current characteristics

Digital power meter

Isolation
trans

ba I Leakage
AC Sg,";e' current
meter
S |

Shunt res.

—O 1

¢ FG FG

777
B
Earth
HIEE#E5  Circuit 5 used for determination

o HAVY TV, JAXPETE  Output ripple and noise waveform

Digital power meter

——————— Oscilloscope
/ Bandwith : 100MHz

oaxial cable
1.5m 50Q

AC Power
supply

R :50Q
C1:0.1uF Film cap.
C2 : 100uF Elect cap.
C3:4700pF Ceramic cap.

150mm
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ZWS15C

HI7EHEEL_ Configuration used for determination
« EMIRFH:  Electro-Magnetic Interference characteristics
(a) HMEF i35 (J7iE /4 X)  Conducted Emission

¥ Bhatpas () T A M
D.U.T (Earthed) TV IR (2m x 2m)
] Aluminum plate Vertical d
(1] . ertical groun
HRLLAE DR D= 400m referenceplane

AMN 50€Q/50uH D=80cm
EMI Test receiver _ /
spectrum analyzer \
; -
& 7 = H=80cm

EIRr—7 v =)
] Power cable Stand

. 11 .
7;7 \ o AL

NN T) AC Power supply

et .
1 Earth Horizontal ground plane

(b) e B SR (fkkt /1 X)  Radiated Emission

2
D=3m Bt (et
D.U.T(Earthed) TR

. I Aluminum plate
EMI Test receiver
spectrum analyzer »
preamp. ~

N o EIRTr—7 v
\ 777 Power cable
Antenna
va 4 & H=80cm
B—T—T ) =
Turn table Stand

——

[d
5 7-17 ~ O AJ7EIR
TR R Hit AC Power supply

Bt Horizontal ground plane
- Earth 9 P

ar
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ZWS15C

1-2. fHAHERSS List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM3054
2 DIGITAL MULTIMETER AGILENT 34970A
3 DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE TEKTRONIX TPC312/ TP305A
5 | CURRENT AMP TEKTRONIX TCPA300
6 DYNAMIC DUMMY LOAD CHROMA 63103A
7 CVCF CHROMA 6530
8 | CVCF CHROMA 61603
9 | CVCF KIKUSUI PCR2000W / PCR1000LE
10 | CONTROLLED TEMP. CHAMBER ESPEC SU-261 / SU-262
11 | EMITEST RECEIVER/ SPECTRUM ANALYZER ROHM & SCHWARZ ESCI / ESR3
12 | LISN ROHM & SCHWARZ ENV216
13 | ANTENNA SCHWARZBECK VULB 9168
14 | PRE-AMPLIFIER EMCI EMC9135 (EMCI)
15 | DUMMY LOAD FUTABA RAGR SERIES
16 | LEAKAGE CURRENT METER EXTECH 7611
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ZWS15C

2. f#PE7—% Characteristics
2-1. ¥#¥FME  Steady state data
(1) AJ)-Afir-IREEZEE), ) E &) -
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V | 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 5.005V 5.010V 5.009V 5.002V 8mVv 0.160%
50% 5.006V 5.006V 5.006V 5.006V omv 0.000%
Full load 5.006V 5.006V 5.006V 5.006V omv 0.000%
Load ImV 4mV 3mV 4mV
regulation 0.020% 0.080% 0.060% 0.080%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 5.000V 5.006V 5.005V emV | 0.120%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 67VAC
Drop out voltage (Vin) 47VAC
12V 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 11963V | 11.962v | 11.963V [ 11.962V 1mvV 0.008%
50% 11964V | 11.964V | 11.964V [ 11.964V omv 0.000%
Full load 11,963V | 11.963V | 11.963V [ 11.963V omv 0.000%
Load ImV 2mV 1mV 2mV
regulation 0.008% 0.017% 0.008% 0.017%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 11954V | 11.963V | 11.955V Imv | 0.075%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 69VAC
Drop out voltage (Vin) 53VAC
24V 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 23.998V | 23.988V | 23.997V [ 23.994V 10mV 0.042%
50% 23.989V | 23.989V | 23.989V | 23.989V omv 0.000%
Full load 23.989V | 23.989V | 23.988V | 23.988V 1mV 0.004%
Load ImV mV ImV 6mV
regulation 0.038% 0.004% 0.038% 0.025%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 23.974V | 23.989V | 23.964V 25mV | 0.104%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) 48VAC
TDK-Lambda 8/38



(2) Vo7 N IAXERERIAJIER Ripple noise voltage vs. Input voltage

(¢
H

Ripple noise voltage (mV)

12V

Ripple noise voltage (mV)

24V

Ripple noise voltage (mV)

35

Conditions  lout :
Ta :

30

25

20

i -

15

10

50

35

100 150 200 250
Input voltage (VAC)

30

25
20

15

\
W, i e

10

50

35

100 150 200 250
Input voltage (VAC)

30

25

20

15

10

D s —

50

100 150 200 250
Input voltage (VAC)

TDK-Lambda
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(3) Z#h=R- SIRKIHH /)7 Efficiency and Power factor vs. Output current
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Conditions Vin: 85VAC -----
100 VAC ------
200 VAC
265 VAC ———

Ta: 25°C
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(4) ANEHRHNE

3N

¥t Input power vs. Output current

S
5
Vin Input power §
lout : 0% 2
85VAC 0.1W g
100VAC 0.1W -
200VAC 0.1W
265VAC 0.1W
12V
S
vVin Input power %
lout : 0% o
85VAC 0.1W §
100VAC 0.1W =
200VAC 0.1W
265VAC 0.1W
24V
S
5
vVin Input power %
lout : 0% S—
85VAC 0.1W g
100VAC 0.1W -
200VAC 0.1W
265VAC 0.2W
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ZWS15C

Output current (%)

TDK-Lambda

Conditions Vin: 85VAC -----
100 VAC ------
200 VAC ———
265 VAC ———
Ta: 25°C
.‘4‘,",
.;'/
///
///
//
/,/
//
20 40 60 80 100
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_z ‘/,—"/
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~ < /—/
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Output current (%)
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P
A " /‘
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e /:_/' d
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T
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(5) AT

it Input current vs. Output current

ZWS15C

Conditions Vin: 8 VAC -----
100 VAC ------
200 VAC ———
265 VAC ———
Ta: 25°C
0.4
03 b e . -
< e
£ e
Vin Input current = 0.2 s
lout : 0% ° Pl —
85VAC 0.01A 2 Pt -
100VAC 0.01A - 0l e ==
s -
200VAC 0.01A - ==
265VAC 0.02A 00 =
0 20 40 60 80 100
Output current (%)
12V
0.4
0.3 et
2 """" i~ -
z A
Vin Input current g 0.2 s o=
lout : 0% : Prstle -
85VAC 0.01A 2 gl —1
100VAC 0.01A - 0l P i
200VAC 0.02A S
265VAC 0.02A 00 e
0 20 40 60 80 100
Output current (%)
24V
0.4 -
e ) . -~ ’
0.3 T
< |
. Input current g 02 et o
Vin = - . -
lout : 0% o e -t
85VAC 0.01A 2 T —_ 4+~
£ 01 <7 =
100VAC 0.01A P
200VAC 0.02A s i
265VAC 0.02A 00 -
0 20 40 60 80 100
Output current (%)
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ZWS15C

HERY 7 M
Warm up voltage drift characteristics
Conditions  Vin: 100 VAC

2-3. A frFrR AR
Hold up time characteristics
Conditions  Vin: 100 VAC ——

Time (hours) Output current (%)

[
[
[
[
[
[
lout: 100 % | 200 VAC
Ta: 25 °C | Ta: 25 °C
|
[
0.2 | 1000
[
[
g o1 :
|z
° [
g 00 R
g s
5 I =
s 01 e
3 0. [
| —
[
0.2 : 10
o 1 2 3 4 5 6 7 8 0O 20 40 60 80 100
Time (hours) : Output current (%)
12v [
[
0.2 | 1000
[
[
g o1 :
| E
[
()
£ oo . £ 1w
=2 g
5 I =
g 2
& 01 |
| -
[
02 : 10
o 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) : Output current (%)
24V [
[
0.2 [ 1000
[
[
g o1 :
|z
[} I [«5)
8 00 ™ I £ 100
g -
5 .
2 [
3 01 | —
[ ~.
[
02 : 10
o 1 2 3 4 5 6 7 8 0 20 40 60 80 100
[
[
[
[
[
[
[
[
[
[
[
[
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2-4.  HWIISEH EASOERME Output rise characteristics

lout : 0%

§—
Y— D

i 3 b g

2V/IDIV

| 100ms/DIV

12V

lout : 0%

DC BA
R

ity et e

SV/DIV

| 100ms/DIV

24V

lout : 0%

DCBA
1]

10V/DIV

| 100ms/DIV

TDK-Lambda

oo |«— VOUt—>E

ZWS15C

Conditions ~ Vin: 85VAC (A) ——

100 VAC (B)
200 VAC (C) ——
265 VAC (D)
Ta: 25°C
lout : 100%
DC BA
i

— Vin -

— Vout —

2VDIV. |  100ms/DIV

lout : 100%

DC BA
e

T

| Vin —

« Vout |

«— Vin -

5v/DIV. | 100ms/DIV

lout : 100%

10vDIV | 100ms/DIV
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ZWS15C
2-5.  HIISEH RAERE  Output fall characteristics

Conditions ~ Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
lout : 0% lout : 100%
ABIEGH D ; AB
: : : — Vout — ‘ :
\ \ - oV _) i
2viDIV. | 20s/DIV VDIV |  50ms/DIV
12V
lout : 0% lout : 100%
AB C D AB C D
:.\\ \
S __,".\.Th_-._ — 0V — L
ey vl
5vIDIV. [ 20s/DIV 5vDIV. [ 50ms/DIV
24\
lout : 0% lout : 100%
AB C D
v \ — Vout — !‘l
< Vin —
vl | 20s/DIV ovoly | 50ms/DIV

TDK-Lambda

15/38



2-6.  IHFEITRIERAE

Over current protection (OCP) characteristics

Vin: 100 VAC

Ta: -10°C
25 °C _———————
50 °C

Conditions

Output voltage (V)

100
Output current (%)

150

200

Output voltage (V)

0 50

100
Outputcurrent (%)

150

200

N
o

=

-
o

d

Output voltage (V)
=
o

v

0 50

100
Output current (%)

150

TDK-Lambda

200

ZWS15C

| . -
| 2-7. BEECRERE
[ . -
| Over voltage protection (OVP) characteristics
: Conditions Vin: 100 VAC
I lout : 0 %
[ Ta: 25°C
[
[
[
[
[
[
[
[
| OVP Point
[
| /
[
[
[
[
: oV — f——
[
[
[
| 2VIDIV [ 05s/DIV
[
[
[
[
[
[
[
| OVP Point
[
| /
IVout — e
| ,
[
[
[
[
| OV —|—
[
[
[
: 5V/DIV [ 05s/DIV
[
[
[
[
[
[
[
: OVP Paint
| /
:\/outﬁ
[
[
[
LoV — |—r
[
[
[
| 10V/DIV [ 05s/DIV
[
[
[
[
[
[
[
[
[
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2-8. EEISE (BfTAZ) #5E Dynamic load response characteristics

f=100Hz
i - I | < Vout
Hiii— T <~ lout
< lout:0%
100mV/DIV 2ms/DIV
+1.11% -1.01%
12V
f=100Hz
b = = ~ |< Vout
\, ‘
— ——— < lout
1< lout:0%
100mV/DIV 2ms/DIV
+0.66% -0.61%
24V
f=100Hz
g . <~ Vout
esscceeeeseeeceeceeeee i — lout
L ==  SEmsnanssnseshARm—— ASSRAS
<~ lout:0%
100mV/DIV 2ms/DIV
+0.21% -0.18%

—

—

—

— |

—

—

ZWS15C

— |

— |

Conditions Vin : 100 VAC
lout : 50 % <> 100 %
(tr = tf = 50us)
25 °C
f=1kHz
100mV/DIV 200us/D 1V
+1.08% -0.90%
f=1kHz
100mV/DIV 200us/D 1V
+0.59% -0.52%
f=1kHz
100mV/DIV 200us/D 1V
+0.17% -0.14%

TDK-Lambda
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2-9.

W e

Vin : 100VAC

A =17ms, B =22ms, C = 26ms

Interruption time

A HBEEMET2RL

B: HJEBENOVETIR LW
C: HIBENOVETIKT

B AC
Nl

—  Vout

ov

«— Vin

2VIDIV |

20ms/DIV

12V
Vin : 100VAC
A =18ms, B = 23ms, C = 27ms

BAC
N

H

\ 17
v

i

| <  Vout

[ |— Vin

5vDIV. |  20ms/DIV

TDK-Lambda

—

|

AF1EIEB#HERE  Response to brown out characteristics

Conditions Ta:

lout :

Output voltage does not drop.

Output voltage drop down not reaching 0V.
Output voltage drops until OV.

Vin : 200VAC
A =104ms, B = 111ms, C = 114ms

ZWS15C

25°C

100 %

BAC
NI

%

2V/IDIV | 50ms/DIV

Vin : 200VAC
A =80ms, B = 85ms, C = 86ms

BAC
N

e

50ms/DIV

5VIDIV__|
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W#{5=FE[#  Interruption time

A HIIEEIME 7L
B: HAEENOVETET LW
C:HIEENOVETIET

24\
Vin : 100VAC
A =19ms, B =23ms
BA
i mRbns st it bt
10V/DIV | 20ms/DIV
Vin : 100VAC
C =24ms
C
I ——
10v/DIV | 200ms/DIV

ZWS15C

Conditions Ta: 25°C
lout: 100 %

Output voltage does not drop.

Output voltage drop down not reaching OV.

Output voltage drops until OV.

— Vout

— Vin

— Vout

Jill— Vin

Vin : 200VAC
A = 84ms, B = 88ms

10V/DIV | 50ms/DIV

Vin : 200VAC
C =89ms

C
[

10V/DIV_ | 200ms/DIV

TDK-Lambda
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2-10.

2-11.

AHH—VER (EA
24V

Switch on phase angle of input AC voltage

¢=0"

IR IIE  Inrush current waveform

ZWS15C

Conditions ~ Vin: 100 VAC
lout: 100 %
Ta: 25°C

Switch on phase angle of input AC voltage

¢ =90°

— lin —

Switch on phase angle of input AC voltage

$=0

;r\ _‘"’\‘. N\ fa fa Fal ‘_/\.‘l -"P\. \ / > A\ s {.ﬁ’_‘.\? it 4l
—_— Pl e Vin > | \-f \L Vo
AN R e g e e \VARIRV ViR V/EERY \/ Voo
2AIDIV | 20ms/DIV 10ADIV |  20ms/DIV
Conditions ~ Vin: 200 VAC
lout : 100 %
Ta: 25°C

Switch on phase angle of input AC voltage

«— lin —

/\ [\ x’r\'\ NN /\ /\\ A\
VEVaVIVEVEVEVE Y

«— Vin —

2AIDIV |

20ms/DIV

JIEEFRIHZ  Input current waveform

Vin : 100VAC

_L s \_ “ lin—

M —Vin >

1ADIV |

5ms/DIV

¢ =90°
'\: / a ol 2 "‘ e ~
t." ‘:’ V4 v AV \/ .“J" AV N
10A/DIV |  20ms/DIV
Conditions lout . 100
Ta : 25°C
Vin : 200VAC

NS

_‘\___vf__..j“\__, /.__\_
/\ 4

\/ >/

1ADIV | 5ms/DIV

TDK-Lambda
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ZWS15C

V—27EHEME  Leakage current characteristics

Conditions lout: 0% ——
100 %
Ta: 25°C

Equipment used : 7611(EXTECH)

24V
f: 50Hz
05
04
é 03
<
L
3
o 02
j=2]
g
©
g
0.1 —
_______________.___————————-
___—_-_"———
_-——_"__———
0.0
80 120 160 200 240 280
Input voltage (VAC)
f: 60Hz
05
04
é 0.3
<
L
3
o 02
j=2]
g
[+
4
0.1 — —
_—-——“
[
0.0
80 120 160 200 240 280
Input voltage (VAC)
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2-13.

HA1Uy 7 v JARXBETE Output ripple and noise waveform

oV

Conditions

10mV/DIV | 5us/DIV

12V

10mV/DIV | 5us/DIV

24V

5mV/DIV | 5us/DIV

TDK-Lambda

Vin :
lout :
Ta:

ZWS15C

100 VAC
100 %
25°C

22/38



2-14. EMIF#:  Electro-Magnetic Interference characteristics

Conditions

M v 1 BT
Conducted Emission

Vin
lout :
Ta :

Isolation Class :

ZWS15C

100 VAC

100 %

25°C

Class I (L,N,FG)

Phase : N
Point A
(198KHz) [dB(u V)]
Ref. Limit | Measure 0
Data| (dB) (dB) 80 VCCI Class B
QP 637 | 57.0 70 “‘)Kfi\\\m \
AV | 537 | 434 50 P \ )
< 50 . ~g 'L 4—\
Point B w0 ‘ VCCI Class B
(12MH2) . w ! A A AV Linit
0 A \
Ref. Limit | Measure ‘ \ 4 }‘* “\* "W | f \
Data| (dB) (dB) 20 ‘ ‘ hl ﬁ\f MW r N
QP 60.0 36.2 10 r
AV 50.0 25.4 00.15 0.50 1.00 500 10.00 30.00
Frequency [MHz)
Phase : L
Point C
(198KHz) [dB(u V)]
Ref. Limit | Measure %0
Data| (dB) (dB) 80 VCCI Class B
op | 637 | s82 'i QP Limit
AV 53.7 45.0 \
Point D = A A VCCI Class B
(12MHz2) _ ?W‘* A A AV Limit
Ref. Limit | Measure lwpw L A
Data| (dB) (dB) il W Lo/
QP 600 | 356
AV 50.0 24.7 500 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD [R5 E [ VCCI class B FRAUE & [F]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FRiFE—71E
Indication is peak values.
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ZWS15C

Conditions  Vin : 100 VAC

lout : 100 %
Ta : 25°C
M IR B E Isolation Class : Class I (L,N,FG)
Conducted Emission
12v
Phase : N
Point A
(182KHz2) [dB( V)]
Ref. Limit | Measure .
Data (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 64.4 53.0 70 /
AV | 544 | 419 o0 >< |
5 80 ‘.-‘
- g y
Point B = 10 |\] .,JFW, \VCCI Class B
(4.2MH2) . ‘ | W T”’“h' w | AV L
Ref. Limit | Measure L M ) '“{(W ‘ «’V "L
Data| (dB) (d8) 20 || u |U \TW wo
QP | 560 | 350 10 M W “J '1
0
AV 46.0 16.5 0.15 0. 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(182KHz) [dB(u V)]
Ref. Limit | Measure 0
Data| (dB) (dB) 80 VCCI Class B
QP | 644 | 536 70 c 'i QP Limit
AV | 544 | 428 &0
5 50
- LT A
Point D 40 h\q VCCI Class B
(12MH?z) “ W‘ﬁ N V“‘\ A | AV Limi
Ref. Limit | Measure q Il ‘\ N I“WM WA
Data| (dB) (dB) 20 ‘ |[ M &H
QP 60.0 40.3 10 ll" " m I# l ‘
0
AV 50.0 28.4 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz)

EN55011-B,EN55032-B,FCC-BD R (£ VCCI class BOFRSAME & [F]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FoRIFE—7MH

Indication is peak values.
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M v 1 BT
Conducted Emission

24V
Point A
(182KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.4 57.1
AV 54.4 44.0
Point B
(12MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 41.1
AV 50.0 29.1
Point C
(186KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.2 58.4
AV 54.2 46.9
Point D
(13MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 40.5
AV 50.0 29.0

EN55011-B,EN55032-B,FCC-BD [R5 (X VCCI class B[RS & [7

Level

Level

Conditions  Vin :
lout :
Ta :

Isolation Class

ZWS15C

100 VAC
100 %
25°C

: Class I (L,N,FG)

Phase : N
[dB{ 2 V)]
90
80 VCCI Class B
A QP Limit
70
o7 ‘
| \
50 -
I wﬁ
40 I ! \y

’ \\ " ) W\M e ol W
. j¢‘jh T
A

Phase : L
e

& |
<

g 3
|‘ %O
1 —0O

N Al
W”’M W

—

VCCI Class B
AV Limit

5.00 10.00

Frequency

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FRIFE—71E

Indication is peak values.

TDK-Lambda

30.00
[MHz]
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M v 1 BT
Conducted Emission

Point A
(182KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.4 50.4
AV 54.4 31.3
Point B
(15MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 41.7
AV 50.0 311
Point C
(190KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.0 54.6
AV 54.0 40.6
Point D
(15MHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 42.7
AV 50.0 325

FRIFE—71E

Level

Level

[dB(u V)]
90

80

0

60

50

Conditions  Vin :
lout :

Ta :

Isolation Class :

ZWS15C

230 VAC
100 %
25°C

Class I (L,N,FG)

Phase : N

10§

30

[dB( V)]
90

80

70

60

VCCI Class B
QP Limit

|

IR
\

[

T J-i

f

| i
LA oL
-\ [ k&pa-nla’f.w i

"

&
) ‘

/4| Vvcel Class B
Y AV Limit

Bt

5

- ]~ J | afl
UER Rl A
| ‘ il " \i‘f‘i ‘J ’J \..WLM ( :. M

5.00 10.00
Frequency

Phase : L

30.00
[MHz]

VCCI Class B
QP Limit

]

N
\

&
<

Indication is peak values.

| .
'\ 1 fr j \ M| veel Class B
Y rATA R
| I
5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD RS iE (£ VCCI class BORSE & [Fl L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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ZWS15C

Conditions

Vin : 230 VAC
lout : 100 %
Ta : 25°C
M v 1 BT

Conducted Emission

Isolation Class : Class | (L,N,FG)

12V
Phase : N
Point A
(202KHz) [(Iﬁé 9 V)]
Ref. Limit | Measure
Data (dB) (dB) 5 VCCI Class B
QP Limit
QP 63.5 44.3 / |
AV 53.5 27.4 /V N
5 i&' H",‘ l}‘ A
Point B W'F-'FA F f'k‘ VCCI Class B
(4.2MH2) T | 'hi i M'r'\-“v““f'*‘?'r | A AV Limit
Ref. Limit | Measure ‘ihf A | ﬁ \ﬁ ‘iu‘
Data| (dB) (dB) 20 w JJ ' _ iM “‘( 1 :
) L) I
QP 56.0 | 417 ol qu- g &LL J‘!\?
0
AV 46.0 22.4 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(190KHZ) [(Iﬁé{j“ Vil
Ref. Limit | Measure
Data (dB) (dB) VCCI Class B
D QP Limit
QP 64.0 52.7 \
AV 54.0 39.0 \
\ ol
Point D - F.’w ”H Al wveel class B
(15.6MHz) Al pr ;4| AV Limit
Ref. Limit |Measure b 'ﬂﬂ W‘W” "'f,v»”‘ﬁ L d
Data| (dB) (dB) M ‘
QP | 600 | 415 |
AV 50.0 30.9 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD [R5 (X VCCI class B[RS & [7
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
ERFE— 7B

Indication is peak values.

TDK-Lambda
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ZWS15C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
MeT U 7 EIE Isolation Class : Class I (L,N,FG)

Conducted Emission

24V
Phase : N
Point A
(190KHz) [dB(a V)]
Ref. Limit | Measure %
Data (dB) (dB) 80 VCCI Class B
P Limit
P | 640 | 532 0 A B\ QP Lim
AV | 540 | 390 % % ‘_]
5 90 A \»i
2 | [ LY
Point B = oo } _‘” | ‘wr‘} Y Vel class B
_(24MH?2) o] 1&“ AL AV Limit
Ref. Limit | Measure n},‘} dl
Data| @) | (B 20 H UE MH
QP | 600 | 439 o) RN u,,J Wil
0
AV 50.0 35.6 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(194KHz) [dB( V)]
Ref. Limit | Measure »
Data| (dB) (dB) 80 VCCI Class B
P Limit
oP | 639 | 549 70 C D\ Q |'m'
AV 53.9 418 60 ?Q | \ ¢
L s |
- g 1 Ao
Point D 40 f-‘ o, VCCI Class B
(24MHz) ey AV Limit
X 30 . i
Ref. Limit | Measure I l ' ' w T‘m ;.-w.
Data| (dB) (dB) 20 h
QP | 600 | 431 10 (] ]l l
0
AV 50.0 34.5 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD [R5 iE [ VCCI class B FRAUE & [F]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FRFE—71E
Indication is peak values.
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M v 1 BT
Conducted Emission

Point A
(190KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.0 52.2
AV 54.0 37.8
Point B
(686KHZz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 41.5
AV 46.0 28.1
Point C
(194KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.9 52.3
AV 53.9 39.6
Point D
(398KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 57.9 44.4
AV 47.9 34.5

ZWS15C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
[dB( e V)]
90
80 VCCI Class B
A B QP Limit
70 |
60 X / [ <
= 50| /
"‘ I i il A‘
= 10 . é---‘\"ﬁﬁ‘f"“”""“mf /| veal class B
, f ! ' ﬂ' W AV Limit
30040 0 | Al
o '
20 |y | | ‘
10 ‘.rf|' jp'v WX
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB( V)]
90
80 5 \VCCI Class B
10 C QP Limit

4 |

]

50 [

Level

vl : . A
wf -'.'H N L SN 7| veer class B
A A AV Limit
ol ¢ ‘ ‘ (HY \
| |
0 ﬂ‘\ W !\‘\ ‘ '
CHLL
10 I‘J'I WA 1
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD [R5 (X VCCI class B[RS & [7
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FRIFE—71E

Indication is peak values.

TDK-Lambda
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ZWS15C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
M B Isolation Class : Class Il (L,N)
Conducted Emission
12v
Phase : N
Point A
(174KHZ) [dB( e V)]
Ref. Limit | Measure %
Data| (dB) (dB) 0 VCCI Class B
P Limi
QP | 648 | 497 0 A B QP Limt
AV 54.8 33.1 &0 >4 /
- 50 /
Point B 3 40 ﬂf , i i AR T oA
v e VCCI Class B
3 R HTIT Inaned R
Ref. Limit | Measure . \ ‘ ' ‘ ‘ / \
Data| (B) | (B) 20 u JJJ | ‘\ ‘ J“
AV 46.0 30.0 %.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(186KHZ) [dB(u V)]
Ref. Limit | Measure .
Data (dB) (dB) 80 VCCI Class B
C D P Limit
QP 64.4 55.6 70 K / Q |Iml
AV | 544 | 448 ol ‘
_ 50l /
4\ »
Point D = 1 \ T st # | vear classB
(622KH2) Wl ’\ | | Vg Mb ‘ VW W™ | AV Limit
Ref. Limit | Measure ‘ U ‘ \
Data| (@B) (dB) o) L \ I
Qp | s60 | 414 w| N ‘"i "J‘JMLM |
AV 46.0 27.7 00.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD [R5 iE [ VCCI class B FRAUE & [F]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FRIE E— 7l
Indication is peak values.
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ZWS15C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
M B Isolation Class : Class Il (L,N)
Conducted Emission
24V
Phase : N
Point A
(178KHz2) [dBCu V)]
Ref. Limit | Measure w
Data (dB) (dB) 80 VCCI Class B
P Limit
QP 64.6 52.9 70 / QP Limi
AV | 546 | 376 60 ?Q ‘_]
L B0
Point B 4 10 I " 1) n“|""|'f"v'"m-ﬂ,m‘au?,‘,,, - o \/CCI Class B
(634KH?2) 30 ' ‘ \ T b 1| AV Limit
Ref. Limit | Measure .\-
Data| (dB) (dB) 20 !
QP 56.0 41.9 10 1 W .kl
0
AV 46.0 31.8 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz)
Phase : L
Point C
(178KHz) [dB(p V)]
Ref. Limit | Measure v
Data| (dB) (dB) 80 VCCI Class B
P Limit
QP 646 | 536 70 >< D Q |Im'
AV | 546 | 370 1 / )
? 50 ‘Il/ I
% |
Point D = 10 |L Lt T‘WMWNMMWMWW% VCCI Class B
(646KH2) . | | H \{ * I \ M«#Mﬁ V| AV Limit
Ref. Limit | Measure ‘ Ji”\ | | ’ \
Data| (dB) (dB) 20 lri AH,, W I |J \ |
{ il !
QP 560 | 416 10 il dl
0
AV 46.0 32.4 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD [R5 iE [ VCCI class B FRAUE & [F]
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FRiFE—71E
Indication is peak values.
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M v 1 BT
Conducted Emission

Point A
(374KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 58.4 49.9
AV 48.4 42.2
Point B
(766KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 45.4
AV 46.0 33.8
Point C
(378KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 58.3 49.0
AV 48.3 41.8
Point D
(770KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 45.2
AV 46.0 32.2

Level

[dB( u V)]
90

80
70
60

50

Level

40

30

[dB(u V)]
90

80

ZWS15C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
VCCI Class B
QP Limit
| :
& N
| m ‘\‘f"‘ \
m W MFW P, .fk T»\ \VCCI Class B
\| AV Limit
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
VCCI Class B
C D QP Limit

|

AV Limit

LY I
|/ m" \ '\ -.-‘M,., w}-" {] wveal Class B
\r “wi
|

1.00 5.00 10.00

Frequency

30.00
[MHz]

EN55011-B,EN55032-B,FCC-BD [R5t (£ VCCI class BORFE & [Fl
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FRFE—7E

Indication is peak values.

TDK-Lambda
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M v 1 BT
Conducted Emission

12V
Point A
(294KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.4 51.9
AV 50.4 44.1
Point B
(790KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 475
AV 46.0 34.7
Point C
(286KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.6 50.6
AV 50.6 41.6
Point D
(778KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.4
AV 46.0 34.7

FRIFE—71E

ZWS15C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
[dB(u V)]
90
80 VCCI Class B
A B QP Limit
70
60 / [ 4_1
T S0 T~ Y ¢ ‘

1| VCCI Class B

Indication is peak values.

10| 4 : A 1
wf| ) J‘I W’ p?N %J | AV Limit
(] A
20r| ”I |‘ ‘
W“\p %\!
10 oy h."l l‘l J J
00.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB( 2 V)]
90
80 VCCI Class B
C D QP Limit
70 |
4NV AR
s o . . 4—\
= 40 VCCI Class B
AV Limit
30 1!
20
0]’
00.15 0.50 1.00 500  10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD R 5 iE (£ VCCI class BORFE & [F] L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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M v 1 BT
Conducted Emission

Vin
lout :
Ta :
Isolation Class :

Conditions

ZWS15C

230 VAC
100 %

25°C

Class Il (L,N)

24V
Phase : N
Point A
(190KHz2) [e8Cu V)
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
) QP Limit
QP 64.0 545 70 |
60 <
AV | 540 | a6 |
= 50
E‘ L frlh"\ dv 44
Point B 40 lJllml J\ } ﬁ'\l‘ L » l”’(‘k. VCCI Class B
(1.4MH2) w0l :le -pL\1 AV Limit
Ref. Limit | Measure ,
Data| (dB) (dB) 20
QP | 560 | 446 0
0
AV 46.0 28.7 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(190KHZ) [(lﬂg(ét )l
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP | 640 | 537 70 K /
AV | 540 | 429 . |
= 50 | 1 /
g \ Y Y AP A ko )
Point D I AR -ilsuﬂﬁgfy?ﬂfhmwmp fﬁ VCCI Class B
(1.3MHz) || iiéwt.iz Y | AV Limit
Ref. Limit | Measure . i |
Data| (dB) (dB) 20 LR
QP | 560 | 437 10 Tl
0
AV 46.0 29.2 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD [R5 iE (£ VCCI class BORSE & [Fl
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
FRiFE—71E
Indication is peak values.
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ZWS15C

Conditions  Vin 100 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class |
Radiated Emission (LIN,FG)
HORIZONTAL VERTICAL
[ dB( p Vim) ] ' [ dB( i Vim) | '
70 QP 70
QP
& Limit &0 Limit
50 | 50 |
a0f 4—‘ a0f —
0 ottt W} QP . b w.««_a-»—“"‘“dww"w QP ‘
20 A A b Margin-— o s, ok ahistsihrinss Margin
Ay Y b
10 10
0 0
0.0 321.0 515.0 709.0 1000.0 0.0 321.0 515.0 709.0 1000.0
Fequency [MHz) Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB( p Vim) ] [dB( p V/m) ]
70 70
QP QP
&0 Limit 60 Limit
50 50 |
ol 4—‘ 0 4—‘
) | e QP ™ QP
| . LM ) N .
) ,,W'wa - Margin " ‘}r’ “‘y,,‘m-.ww-m Margin
r..‘ 1" J_
0] " 10
0 0
30.0 321.0 515.0 709.0 1000.0 0.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
[dB(p Vim) ] ' [dB( p Vim)]
70 70
QP QP
60 Limit 60 Limit
50 < | 50 4_,
of— — | “—
30 . M 10 A e
o QP ¢ FRPRPE QP
0] a,,mw-*"“wwmw Margin wolf ..tvj.m.w“""““" el Margin
‘\“ LY ""‘[" \ha'
o] ¥ 10
0 0
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 700.0 1000.0
Fequency [MHz] Fequency [MHz]
EN55011-B,EN55032-BD [ 54 (£ VCCI class BO[RFHUHE & 7l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FRTE—7E
Indication is peak values.
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ZWS15C

Conditions  Vin 230 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class |
Radiated Emission (LIN,FG)
HORIZONTAL VERTICAL
[ dB( p Vim) | [ dB( i Vim) ] '
70 70
QP QP
” Limit e Limit
50 50
40 4—‘ 40 —| 4_‘
“ romanpapehe o QP b A.&.»w““MHJ’.’F QP .
0L e Margin 5o [ |7 imeris o Margin
VAR, L
10 Y 10
0 0
30.0 321.0 515.0 709.0 1000.0 300 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB( p Vim) | [dB(p Vim) | '
70 QP 70 QP
60 Limit 60 Limit
50 50
| [
40 4—‘ ol— 4—‘
30 g™ QP o[t 7 p———_e):)
i s Margin L || et Margin
20 [ L it 9 20 [ ;;’” LT 9
L Y
10 10
0 0
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
dB( p Vim) | [dB( p Vim)]
70 QP 70 QP
60 Limit 60 Limit
50 | 50
40 et 4—‘ 40 4_‘
& P e % e lo)
" '»'l‘"m‘x\,w""“" e Margin - ~.\;r"“’."\,-v-“ ks i Margin
10 10
0 0
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
EN55011-B,EN55032-BD [ 54 (£ VCCI class BO[RFHUHE & 7l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FRTE—7E
Indication is peak values.
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ZWS15C

Conditions  Vin 100 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class Il
Radiated Emission (LN)
HORIZONTAL VERTICAL
[dB( p V/m) ] [dB( i Vim) ]
70 70
QP QP
60 Limit 80 Limit
50 ) 50
a0 |t 4—‘ 40 4—‘
30 b 30 - o]
e QP WAL ool i Fol
o / WAV A Margin ;,";-.,*“ N Margin
10 ' 10
0 0
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB(p Vim) ] [ dB( p Vim) ]
70 QP 70 QP
60 Limit 60 Limit
50 | 50 I ¢
R ] 4—\ 40 4—‘
30 . “—/‘Mmﬂwf'\" QP ) 30 ,"A‘ MMW.M'W‘N'“"MMM*W QP -
20| A e Margin =~ W g Margin
Vo ¢ -
10 10
1] o
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHZz] Fequency [MHz]
24V HORIZONTAL VERTICAL
“dB( p Vim) ] [ dB( p Vim)] )
70 70
QP QP
60 Limit 60 Limit
50 ¢ | 50 4_|
40 f———r 4—‘ 40 | 4—‘
7 s A
I . e s LS I it OP
20 " ¥ . LN il Margm 20 fhad” ‘\M‘J ‘,WW g
v (v, W
10 10
° 0
00 210 F 515.0 709.0 1(;:?:.0 30.0 321.0 515.0 709.0 1000.0
equency (MHz] Fequency [MHz]
EN55011-B,EN55032-BD [R5 iE (£ VCCI class BO[RFHE & [F &
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FRTE—7E
Indication is peak values.
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ZWS15C

Conditions  Vin 230 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class Il
Radiated Emission (LN)
HORIZONTAL VERTICAL
[ dB( i Vim) ] [dB(p Vim) ]
70 o 70 QP
60 Limit 60 Limit
50 50 ¢
40 4—‘ 40 4_‘
P ” i ‘ ok
? Po i Mﬂ‘“"’-‘”“”‘ﬂ'ﬂwww QP ® ARTAY i M‘“’V«MA*MA QP
20| L P Margin 20|/ VARV o santiith Margin
"u'hf W
0| 10
o 0
30.0 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency IMHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB(p V/im)] [ dB( p Vim) ]
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