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KOUHEHERIFICB I DR THY, BEEEL TBEZRNET,

Test results are reference data based on our measurement condition.
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ZWS30C

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%

TDK-Lambda 4137
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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

L Oscilloscope
O Bandwith : 100MHz

oaxial cable

1.5m 50Q

1

1

1

AC Power 1
supply 1
1

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

150mm
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ZWS30C

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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ZWS30C

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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2. J#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% 5.029v 5.025V 5.029V 5.025V dmvV 0.080%
50% 5.024V 5.024V 5.024V 5.024V omv 0.000%
Full load 5.017V 5.018V 5.018V 5.018V imV 0.020%
Load 12mv mV 11mVv mV
regulation 0.240% 0.140% 0.220% 0.140%
2. Temperature drift Conditions Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 5006V | 5018V | 5.018V ©2mv | 0.240%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) 49VAC
12V 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 12.070V | 12.062v | 12.071V | 12.063V 9mvV 0.075%
50% 12.061V | 12.061V | 12.061V | 12.060V imv 0.008%
Full load 12.060V | 12.059Vv | 12.058V | 12.058V 2mv 0.017%
Load 10mVv 3mV 13mVv 5mV
regulation 0.083% 0.025% 0.108% 0.042%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 12.049V | 12.059Vv | 12.049V 10mV | 0.083%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) 59VAC
24V 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 23.961V | 23.977V | 23.964V | 23.967V 16mvV 0.067%
50% 23.962V | 23.962V | 23.961V | 23.961V imv 0.004%
Full load 23.960V 23.960V 23.959V 23.959V imV 0.004%
Load 2mV 17mVv 5mV 8mV
regulation 0.008% 0.071% 0.021% 0.033%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +50°C Temperature stability
Vout 23.957V | 23.960V | 23.929V 3lmV | 0.129%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 68VAC
Drop out voltage (Vin) 56VAC
TDK-Lambda 8/37



(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)

50

Conditions  lout :
Ta :

40

30

20

10

50

100 150 200 250
Input voltage (VAC)

50

40

30

20

10

50

50

100 150 200 250
Input voltage (VAC)

40

-
-

-
-
s

30

20

10

50

100 150 200 250
Input voltage (VAC)
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ZWS30C

(3) Zh=- %t 17 Efficiency and Power factor vs. Output current

Conditions Vin: 85VAC -----
100 VAC ------
200 VAC
265 VAC ———
Ta: 25°C
0.7
90
0.6
A S T S I B T s et
~ 80 i I S RS
S / & 05 S L
o ’ & ke
c s 7 I
g S 04 |2 ——
i o //-’ -—7
-~
60 03 47
/
/
50 0.2
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Outputcurrent (%)
12V
0.7
90 el — gt
e e B 06
T N M St
—~ 80 4 R R e Y
& S 05 S
z & st
g 70 g s
3 S 04 — —
& & -
b
60 0.3 il
50 0.2
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Outputcurrent (%)
24V
0.7
90 e
-3 0.6
80 R R e ==
S 2 05 L el T
L>;' E /", ././
g 70 2 - —
L s 04 — I
E o L~ -
//
60 03 pa
50 0.2
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Outputcurrent (%)
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ZWS30C
(4) ANF1EES%FHF1EEE  Input power vs. Output current
Conditions Vin: 85VAC -----

100 VAC -.-.-.
200 VAC ———
265 VAC ———
Ta: 25°C
50
40
%’ 30
[«3)
. Input power = J
Vin lout : 0% §- 20 _,»-""
85VAC 0.1W 2 —
100VAC 0.1W T 10 __—
200VAC 0.1W _ _—
265VAC 0.2W 0 //A'*”
0 20 40 60 80 100
Output current (%)
12V
50
40 -
7
g pd g oo -
— /‘ /.
Vin Input power = A /;/
o
lout : 0% o 20 //,-/
85VAC 0.1W =1 i
[ P
100VAC 0.1W - 10 ~.~
200VAC 0.2W //,/,"/
265VAC 0.2W 0 =
0 20 40 60 80 100
Output current (%)
24\
50
40
o e
§ - /,"""
< 30 ~ . s
5 / P
[ 7
Vin Input power = » /”
lout : 0% E— 20 27,
85VAC 0.1W = o e
100VAC 01w T 10 o
200VAC 0.2W //,/,"/
e
265VAC 0.2W 0 ##°
0 20 40 60 80 100

Output current (%)
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ZWS30C

(5) ANF1EFEXTH AR Input current vs. Output current
Conditions Vin: 85VAC -----
100 VAC ------
200 VAC —
265 VAC ———
Ta: 25°C
0.9
g 0.6
=S
Vi Input current S e
lout : 0% 3 et g
85VAC 0.02A 2 03 S
= Lot
100VAC 0.02A = T 4——4
200VAC 0.02A 44—/‘%— -
265VAC 0.03A o BT
0 20 40 60 80 100
Output current (%)
12V
0.9
PR R N -
s 0.6 peal T~
| T -
i Input current o = : -
lout : 0% § ,,,,, gl - -
85VAC 0.02A 2 03 o —
Rt P
100VAC 0.02A - ‘//'T’/ ' - -
200VAC 0.03A =
265VAC 0.03A 0.0
0 20 40 60 80 100
Output current (%)
24V
0.9
T 06 g
=R I A -7
Vin Input current 2 T Lo
lout : 0% 3 ‘/’/".’/ T -
85VAC 0.02A g 03 P e e
100VAC 0.02A = T T
200VAC 0.03A s St
265VAC 0.03A 0.0
0 20 40 60 80 100
Output current (%)
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2-2.

ZWS30C

[
BEERNY 7 Mg | 2-3. MR RE R
. - [ . .
Warm up voltage drift characteristics | Hold up time characteristics
Conditions  Vin: 100 VAc: Conditions  Vin: 100 VAC ——
lout: 100 % | 200 VAC
Ta: 25 °C : Ta: 25 °C
|
[
0.2 | 1000
[
[
€ o1 :
. E
()
[
g oo | g 100
g I =
5 I =
g 2
3 01 | .
[
[
-0.2 : 10
o 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) | Output current (%)
[
12V [
[
0.2 | 1000
[
[
g o1 :
2
[
(5]
£ oo \. L E 1w
g I3
5 =
g 2
>
& 01 |
| \\
[
0.2 : 10
0o 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) | Output current (%)
[
24V [
[
0.2 I 1000
[
[
g 01 :
£ | E
g L
£ 00 I = 100
g -
- I =
= L2
8 01 |
[ —
[
0.2 : 10
0 1 2 3 4 5 6 7 8 | 0 20 40 60 80 100
Time (hours) | Output current (%)
[
[
[
[
[
[
[
[
[
[
[
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2-4.  HWIISEH EASOERME Output rise characteristics

ZWS30C

Conditions ~ Vin: 85VAC (A) ——

100 VAC (B)
200 VAC (C) ——
265 VAC (D) —
Ta: 25°C
lout : 0% lout : 100%
| bC ! DC B T
EEEE | R
7 “~Vout — /7

AR R R ARE AR RURARS SRRARRTHERET | N (S e G AR A S AR AR R ARERURARE ARRAASARE 201

f\"n'ﬂf\ﬂ{\“l"":f\“h“p”"”ff‘\f)w\wﬂlﬂf‘ﬁ f\f\f\“ﬂ"& - f |
—— A - =~ f\l

2VDIV. |  100ms/DIV 2V/DIV. |  100ms/DIV
12V
lout : 0% lout : 100%
C BA 3 DC BA
1 i
| Vo e =
L i
| iho\,ﬁ i

1111111111111

W\’\Nm“\' R /\//\/‘\M\J‘Wiw———\/ AR

‘‘‘‘‘

5V/DIV. |  100ms/DIV 5V/DIV. |  100ms/DIV
24V
lout : 0% lout : 100%
DC BA 3 3 DC BA
Bl | | e
. | | ol
i oV | f

f f / !

| WL '\/M - Vinﬂ-—--—-i”u”;\ R L

‘l~st xxxxxxx

:::::::::::::

10VDIV_ | 100ms/DIV — 10v/DIV. | 100msiDIV

TDK-Lambda

14/37



2-5.

HASES T AN EE

Output fall characteristics

ZWS30C

Conditions ~ Vin: 85 VAC (A) —
100 VAC (B)
200 VAC (C) —
265 VAC (D) ——
Ta: 25°C
lout : 0% lout : 100%
- =
T < Vout — . =
| i | | | |
% \ ‘
| | ¢ ‘ |
% it 1 |
" = oV — - e
| I (“ !u
2viDIV. |  20s/DIV VDIV |  50ms/DIV
12V
lout : 0% lout : 100%
AB C D | AB C |
: : | |
I\ ! T{ < Vout — \ \
iSRS | S
S | | .
\Q \ < ov > U %
| VAL
47 Vin —f H “‘\1’””
‘ R
5VIDIV. |  20s/DIV 5V/DIV. |  50ms/DIV
24\
lout : 0% lout : 100%
5 ABC
|~ vout— | I l‘
| | \ |
| |
| | e
= l=ov —| (e
,‘ ,\ p "y A ;
: I vl \a' Vi
0viDIvV | 50s/DIV 10v/DIV |  50ms/DIV
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2-6.  EEIRIRERE
Over current protection (OCP) characteristics
Conditions Vin: 100 VAC
Ta: -10°C  ------
25°C  —i—-n-
50 °C
6
5 >
S ., yd
% e
g 3
5
=
3 2 //
1 pd
v
0
0 50 100 150 200
Output current (%)
12V
14
12 b5
4
S 10 e
S /"{/
< s .
2 7
3 6
g
4 T
2
0
0 50 100 150 200
Output current (%)
24V
25
7
al
S 20
® A
g 7
S 15 A
> e
2
310 /
5 /
v i
0
0 50 100 150 200

Output current (%)

2-7.

Vout —

oV —

Vout —

ZWS30C

Vout —|:

1t L PR A
Over voltage protection (OVP) characteristics
Conditions Vin: 100 VAC
lout : 0 %
Ta: 25°C
OVP Point
\\"-—-_._*___________
2VIDIV | 1s/DIV
OVP Point
__.\
\‘-\___*_
5V/DIV | 1s/DIV
OVP Point
|
10V/DIV [ 10s/DIV
16/37
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2-8. EEISE (BfTAZ) #5E Dynamic load response characteristics

ZWS30C

< WVvout —>

— lout —|

< lout0% —|

<~ Vout —>

— lout —|

«— lout:0% —|

1< vout —|

f=100Hz
i I« i
SEEE i
100mV/DIV 2ms/DIV
+1.04% -0.86%
12V
f=100Hz
(1 |
E [ o
i
100mV/DIV 2ms/DIV
+0.90% -0.79%
24V
f=100Hz
-
100mV/DIV 2ms/D IV
+0.30% -0.25%

— lout —f

— lout:0% —>

Conditions Vin : 100 VAC
lout : 50 % <> 100 %
(tr = tf = 50us)
Ta: 25 °C
f=1kHz
100mV/DIV 200us/D 1V
+0.94% -0.81%
f=1kHz
100mV/DIV 200us/D 1V
+0.88% -0.70%
f=1kHz
100mV/DIV 200us/D 1V
+0.24% -0.21%

TDK-Lambda
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2-9.

{52 Interruption time

A HVEEMETRL
B: HAIEBENOVETIK FLAW
C:HIBENOVETIEK T

Vin : 100VAC
A =25ms, B =32ms, C = 36ms

B AC

N
S
|

— Vout

— Vin

2VvIDIV | 20ms/DIV

12V
Vin : 100VAC
A =17ms, B = 22ms, C = 26ms

BAC
AR

e

/

— Vout

|<— Vin

5v/IDIV. | 20ms/DIV

24V
Vin : 100VAC
A =17ms, B = 25ms, C = 32ms

B AC

10v/DIV |  20ms/DIV

— Vout

TDK-Lambda

“
— i

ANF1EJEBHERE  Response to brown out characteristics

Conditions Ta:

lout :

Output voltage does not drop.

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

Vin : 200VAC
A =146ms, B = 156ms, C = 158ms

ZWS30C

25 °C
100 %

BAC
|

i
|

B |

2VIDIV |  50ms/DIV

Vin : 200VAC
A =86ms, B =92ms, C = 96ms

B AC

L
.

b
b

5v/IDIV. | 50ms/DIV

Vin : 200VAC
A =86ms, B =94ms, C = 101ms

— |

B AC
N

12

10v/DIV | 50ms/DIV

18/37



2-10. A —UERE (B2 ANERR) WA Inrush current waveform

24V

Switch on phase angle of input AC voltage

$=0

2A/DIV

[ 20ms/DIV

Switch on phase angle of input AC voltage

6=0

VoV

/\\ /’/\\ //\\ »'/\ /\ \ !/ \ ,’/\\ //\
|W/ESSR Y

N\
VoV

5A/DIV

| 20ms/DIV

2-11.  AJJEVEHIE  Input current waveform

| 24V

Vin : 100VAC

1A/DIV

|

5ms/DIV

«— lin —

— Vin —

| < lin —

— Vin —

— lin—

—Vin —»

ZWS30C

Conditions ~ Vin: 100 VAC
lout: 100 %

Ta: 25°
Switch on phase angle of input AC voltage

¢ =90

C

/|

20A/DIV |  20ms/DIV
Conditions ~ Vin: 200 VAC
lout: 100 %
Ta: 25°C

Switch on phase angle of input AC voltage
¢ =90°

20A/DIV | 20ms/DIV
Conditions lout 100
Ta 25°C

Vin : 200VAC

A ""i‘l \,‘I

‘V“J ‘.v,‘:’_
/ /\\ ///\\\

A \\/ \//

1ADIV | 5ms/DIV

TDK-Lambda
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ZWS30C
V—27EHEME  Leakage current characteristics

Conditions lout: 0% ——
100 %
Ta: 25°C

Equipment used : 7611(EXTECH)

24V
f: 50Hz

05

0.4
E 0.3
1=
L
3
o 02
(=]
g
g

[
01 — ]
__‘_—_,___._—-/
_—‘-"‘—"
0.0
80 120 160 200 240 280
Input voltage (VAC)
f: 60Hz

0.5

0.4
é 0.3
€
L
3
o 02
[=2]
2 [
N 0.1 —T |

. P—

e
//
0.0
80 120 160 200 240 280

Inputvoltage (VAC)
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ZWS30C

2-13. HAVvT v JAXPTE Output ripple and noise waveform

Conditions  Vin: 100 VAC
lout : 100 %

Ta: 25°C

YA

10mV/DIV | 5us/DIV
| 12v |

) bt bk i Lo | Lm‘__[

! I = s |

10mV/DIV | 5us/DIV
| 24av |

10mV/DIV | 5us/DIV
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2-14.

M v 1 BT
Conducted Emission

EMISEME  Electro-Magnetic Interference characteristics

Conditions

Vin
lout :
Ta :
Isolation Class :

ZWS30C

100 VAC

100 %

25°C

Class I (L,N,FG)

Frequency

Phase : N
Point A
(198KH?2) (4B V)
Ref. Limit | Measure
Data| (dB) (dB) VCCI Class B
QP Limit
QP 63.7 53.3 |
AV 53.7 40.8 )
el |
Point B ooy I¥J| A N X VCCI Class B
’ L b p .
(718KH?2) “ 'ﬂ i f T h ﬂk 1\ {W Wi TN pd AV Lt
Ref. Limit |Measure ‘||| Ml‘w ‘ f
Data| (dB) (dB) 20 [ r .
I Iyl
QP 56.0 41.8 ) 1
0
AV 46.0 26.0 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz)
Phase : L
Point C
(206KH2) (48 V)
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP | 634 | 520 7 X /
AV | 534 | 354 . . J
5 0 4—\
. 3 |
Point D 40 “ ‘l‘“ W T VCCI Class B
(1.02MHz) » \M i\ | m&-w« ipseivas “mwml‘; L py AV Limit
Ref. Limit | Measure l)} | ? f
Data| (dB) (dB) 20 \‘ JMM[ ,
\ i
oP | 560 | 398 Sl L
0
AV 46.0 24.4 0.15 0.50 1.00 5.00 10.00 30.00

[MHz]

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

FRIFE—71E

Indication is peak values.

TDK-Lambda

22/37



M v 1 BT
Conducted Emission

Conditions  Vin :
lout :

Ta :

Isolation Class :

ZWS30C

100 VAC

100 %

25°C

Class I (L,N,FG)

12v
Phase : N
Point A
(190KHz) [dB(u V)]
Ref. Limit | Measure %
Data| (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 64.0 53.9 70 7& /
AV | 540 | 402 i
s 0 / ]
Point B - ol . , VCCI Class B
o . A N
(702KH2) 2 “ Wﬂ TR e AV Limit
Ref. Limit | Measure W[ .
Data| (dB) (dB) 20| "]
QP 56.0 41.8 10
0
AV 46.0 24.8 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(190KHz) msg( o V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 64.0 54.4 70 K /
AV | 540 | 405 Vg
s | <
e g [l
oint o401 :{' Y b " VCCI Class B
(T74KH2) ol W MWTW‘ e Ll AV Limit
Ref. Limit | Measure 1 !
Data| (dB) (dB) 20 | | ﬁ"
QP 56.0 438 10
0
AV 46.0 27.4 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.
FRFE—71E
Indication is peak values.
TDK-Lambda 23/37



MeT U 7 EIE

Conducted Emission

24V
Point A
(194KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.9 51.9
AV 53.9 39.1
Point B
(770KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 43.9
AV 46.0 26.9
Point C
(202KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.5 51.6
AV 53.5 37.7
Point D
(774KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 40.9
AV 46.0 24.7

Level

Level

[dB( 1 V)]
90

Conditions

Isolation Class

Vin
lout :
Ta :

ZWS30C

100 VAC
100 %
25°C

: Class I (L,N,FG)

Phase : N

VCCI Class B
QP Limit

|
]

[dB( V)]
90

80

50

. & VCCI Class B
W"‘Mf |l AV Limit
J
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
VCCI Class B
QP Limit
70 |
R, VCCI Class B
m” wp T u'ﬂ"’}" /™ AV Limit
30 | | (‘ ' |\
| l
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

24137



HE T Y

S
Conducted Emission

Conditions  Vin :
lout :
Ta :

Isolation Class :

ZWS30C

230 VAC

100 %

25°C

Class I (L,N,FG)

Phase : N
Point A
(406KHZ) [llﬁédu 2%
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
QP Limit
QP | 577 | 467 70 \/ /
AV | 477 | 477 %0
o 50
Point B = 40 ‘ P! At VCCI Class B
(IMH2) » ”]f [ URE ""‘ PR AV Limit
Ref. Limit | Measure
Data| (dB) (dB) 20 V l!
v ' | ¥ [ |
QP | 560 | 479 10 f
0
AV 46.0 27.5 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(910KH2) [llﬁééx V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
c D QP Limit
QP 56.0 47.3 70
60 <
AV | 460 | 328 o
@ 50 1
g 4 v 3 “‘! by N A
Point D T q,] F! VAV Ao VCCI Class B
(1IMHz) % ' Ii’ .“ RN /™| AV Limit
Ref. Limit | Measure ‘
Data| @B | (@B “I i
QP 56.0 | 49.0 ol
0
AV 46.0 33.4 0.15 0.50 1.00 500 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

Vin
lout :
Ta :
Isolation Class :

Conditions

ZWS30C

230 VAC

100 %

25°C

Class I (L,N,FG)

Phase : N

[dB( V)]
90

80

VCCI Class B
QP Limit

|

12V
Point A
(194KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.9 52.9
AV 53.9 42.2
Point B
(758KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 47.6
AV 46.0 315
Point C
(774KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 49.1
AV 46.0 34.2
Point D
(910KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.5
AV 46.0 28.5

/

1

|
_ 50
_N
=40 ‘ - VCCI Class B
] AV Limit
30|/l |
20 ( b
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB( 1 V)]
90
80 VCCI Class B
CD QP Limit

Sfdt,

o

ED\
I
I

Wi

Level

/ =
M A s

VCCI Class B
AV Limit

1.00 5.00 10.00

Frequency

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

30.00
[MHz]
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ZWS30C

Conditions  Vin : 230 VAC

lout : 100 %
Ta : 25°C
M IR B E Isolation Class : Class I (L,N,FG)
Conducted Emission
24V
Phase : N
Point A
(298KHz) [dﬁé J Vi)
Ref. Limit | Measure
Data (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 60.3 45.1 70 /
50 4—]
AV | 503 | 376 °
5 80 b/
Point B = a0 bl by g (T Ift- r-*lf' S, e VCCI Class B
(714KHz) N ‘ | h b e LAV Limit
Ref. Limit |Measure i'W i lll i
Data| (dB) (dB) 2004 LA ‘ |
QP | 560 | 468 o
0
AV 46.0 33.2 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz)
Phase : L
Point C
(198KH?2) (48 V)
Ref. Limit | Measure
Data| (dB) (dB) 80 \V/CCI Class B

c D QP Limit
QP 63.7 50.5 70 /
AV | 537 | 405 o % ‘_I

/

= 50
Point D ~ w0 4 ‘T'l “”n"“ A ofl | VCCI Class B
(786KHz) 0 { ¥ e AV Limit
Ref. Limit | Measure i
Data| (dB) (dB) 20 ‘
QP 56.0 46.2 10 “ I
0
AV 46.0 31.1 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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MeT U 7 EIE

Conducted Emission

Point A
(198KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.7 52.8
AV 53.7 41.6
Point B
(1.4MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 41.7
AV 46.0 23.6
Point C
(202KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 63.5 54.0
AV 53.5 41.4
Point D
(710KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 41.9
AV 46.0 29.3

Level

[dB( u V)]
90

ZWS30C

80

Level

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
VCCI Class B

QP Limit

& |

<

4—\

\ VCCI Class B
m‘\’ ’v',uv AV Limit
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHe]
Phase : L
[dB(u V)]
90
80 VCCI Class B
QP Limit

- _1

c D
70
60 K /

|

&

U ulU n, v

i m e
|

v Vhﬂm

VCCI Class B
AV Limit

Frequency

5.00 10.00

30.00
[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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ZWS30C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
M B Isolation Class : Class Il (L,N)
Conducted Emission
12v
Phase : N
Point A
(190KHz) [(lﬁééx V)]
Ref. Limit | Measure
Data (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 64.0 55.1 70 |
60 4
AV 54.0 42.3 X /
. o] e
z [ \ ’ .
Point B 40 ‘S\I ( i "‘ W 1 f““"*"*\-ww \ A VCCI Class B
(778KHz) 20 ‘R ih | RARTIPY. fm\ AV Limit
Ref. Limit |Measure ‘ |I|‘ 1
Data| (@) | @B) 20| M \ |
\ 'J| "H r-'L|
QP 56.0 | 442 10 ,
0
AV 46.0 28.9 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(194KHZ) [Llﬁééx V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
c D QP Limit
QP 63.9 56.8 70 K /
AV | 539 | 450 oL [ )
Point D =R | ) / ?I’ "1 w’[;fr’"’»"?'f'“*‘rwn‘ APy VCCI Class B
(698KHz) 0 | | L] 'J G | AR ATRA AV Limit
Ref. Limit | Measure l hl l' “
Data| (dB) (dB) 2 ll ihlw ” |” l | ” '
I
oP | s60 | 439 10 Wy
0
AV 46.0 30.9 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.
FRIL E—
Indication is peak values.
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ZWS30C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
M B Isolation Class : Class Il (L,N)
Conducted Emission
24V
Phase : N
Point A
(406KHz) [{nsé o )
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
B QP Limit
QP 57.7 46.0 70 |
AV | 477 | 342 oL )
s 50 4—\
Point B = 1 ‘ ‘\'f'ﬁ*ﬁww \VCCI Class B
(766KH2) “ m W g, gt AV Limit
Ref. Limit | Measure I \W
Data| (dB) (dB) 20 ‘
QP 56.0 43.1 10
0
AV 46.0 26.1 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(202KHz) [dBCe V]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
. C D QP Limit
QP 63.5 52.0 0 % /
60
AV 53.5 38.9 ¥
_ 50 B N
| I -
Point D 40 «. ‘ i e WM"‘MM _ VCCI Class B
(874KH2) 3 M ' { W"“"’”““\ AV Limit
Ref. Limit | Measure w |‘ |
Data| (dB) (dB) 20 J \ M
N _iI
QP 56.0 433 10 ‘ \
0
AV 46.0 28.6 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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ZWS30C

Conditions  Vin : 230 VAC

lout : 100 %
Ta : 25°C
e O - FB Isolation Class : Class 11 (L,N)
Conducted Emission
Phase : N
Point A
(406KHz) [d Bg( s V)]
Ref. Limit | Measure
Data (dB) (dB) 80 A B VCCI Class B
QP Limit
QP 57.7 49.1 70 |
60 E p
AV | 417 | 399 ~_ 7 7 ‘
e 50 | ll,--..,#_‘l lﬂ i (' .y ¢ ‘
@ | | ' PAT y"‘,a"_ e
Point B T ﬁﬁ L l 1 If Y R A f_““-:,‘f'n|”n.-,pn.,q | VeC! classB
M v Vi ,‘lu 1y Ha‘ﬂ ; .
(1.1MHz) 0 "_ . r | ‘_ I | | AV Limit
Ref. Limit | Measure r }|
Data| (dB) (dB) 20 i I} “ “IIM Wi
QP | 560 | 495 o< llﬁ
0
AV 46.0 32.6 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz)
Phase : L
Point C
(406KHZ) [(lBg(éa Vil
Ref. Limit | Measure
Data| (dB) (dB) VCCI Class B
QP Limit

QP 577 | 496

| )

AV 47.7 40.7

- 80 4 ‘
. g \ o0 o A
Point D S0 VY f\f,qlnf"ﬂj Y, VCCI Class B
(L1MH2) o * / AV Limit
Ref. Limit | Measure
Data| (dB) (dB) 20
QP 56.0 50.2 10
0
AV 46.0 31.0 0.15 0.50 1.00 5.00 10.00 20.00
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

12V
Point A
(754KHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 56.0 49.2

AV 46.0 32.0

Point B
(1.3MH?2)
Ref. Limit | Measure
Data| (dB) (dB)

QP | 560 | 480

AV 46.0 30.7

Point C
(294K Hz)
Ref. Limit | Measure
Data| (dB) (dB)

QP | 604 | 509

AV 50.4 43.4

Point D
(774KHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 56.0 49.6

AV 46.0 35.3

ZWS30C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
[dB( 2 V)]
90
80 VCCI Class B
B QP Limit
70 |
60 / [ ¢
E 0 M """L.V‘H*M“ " ’I..rww ¢ ‘
g e
10 M ! Vwssin | veer class B
| AV Limit
30
20
10
0
0.15 0.50 1.00 5.00 10.00 30,00
Frequency [MHz]
Phase : L
[dB( V)]
90
80 VCCI Class B
D QP Limit
/ J ¢

v

iy ™l

Level

=

VCCI Class B
" AV Limit

0
0.15 0.50 1.00 5.00 10.00

Frequency

30.00
[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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ZWS30C

Conditions  Vin : 230 VAC

lout : 100 %
Ta : 25°C
e O - FB Isolation Class : Class 11 (L,N)
Conducted Emission
24V
Phase : N
Point A
(198KH2) (4B V)]
Ref. Limit | Measure
Data (dB) (dB) VCCI Class B
QP Limit
QP 63.7 56.1 |
AV 56.7 47.2 )
Point B = VCCI Class B
(772KHZ) AV Limit
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 49.6
0
AV 46.0 31.8 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(198KH?2) [48Cu V]
Ref. Limit | Measure
dB dB 80 VCCI Class B
Data {E) @B) QP Limit
QP 63.7 56.2 70 K /
60
AV | 537 | 469 J
? 50 - JP "FH\ PR ¢ ‘
Point D = a0 ] AR ARAL LT \VCCI Class B
(326KH2) 0 W] ha N R
Ref. Limit | Measure " J ‘ | \
N
QP | 560 | 477 10 YW
0
AV 46.0 29.0 0.15 0.50 1.00 500 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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ZWS30C

Conditions Vin : 100 VAC
lout : 100 %

Ta : 25°C
MEE B SR Isolation Class :  Class |
Radiated Emission (LIN,FG)
HORIZONTAL VERTICAL
[ dB( p Vim) ] [dB(p Vim) ] ) '
70 70
QP QP
60 Limit 60 Limit
50
<—| ® | 4—,
40— 4—‘ 40 f—— 4—‘
30 e PP, i P 30| i — . Mm_’*‘w_"».m p
),,,,,w(\u.uw-mm"' e Margin i '\ w-‘.w-‘wm.-w*—ww"} htid Marain
20 A 9 20 [ L’ oy, _;J*)""“' g
NARW Voo
0] I 10
[1] 0
30.0 321.0 515.0 709.0 1000.0 30.0 3210 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[4B(p Vim) ] [4B(p Vim) ]
70 70
QP QP
60 Limit 60 Limit
* <—| * | 4—,
40 f—v--—r 4—\ 40 p——ro 4—\
30 it P 3| | w!‘--qr:v“)v P
| s op L e e [
20 [P Wi, [t A A Margin 20 [W ;‘f WL P gt Ao Margin
o '
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 70
QP QP
60 Limit 60 Limit
50 50
| P ‘ P
40— 4—‘ Ty — 4—‘
& Rl e e R0l
o il s - . il i i i
20 wﬂ"%g\"‘"‘“'Lv““““” Margin  ,, 7 h,M\wL.w-‘-“"*‘“ o Margin
i ey
10 wof ¥
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]

EN55011-B,EN55032-BD [R5l {1 VCCI class B FRFME & [7]
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FoRlIFE— 7 E

Indication is peak values.
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ZWS30C

Conditions  Vin 230 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class |
Radiated Emission (LIN,FG)
HORIZONTAL VERTICAL
[dB(p VIm) ] ' [dB( p VIim) |
70 op 70 QP
60 Limit 60 Limit
50 50 ¢
| [
o) | <+— 40 4—\
30 o ‘ 4.“”“’,“‘#‘}”%”‘,.-.&-' P ‘ 20 . l:; e -)\WMMM_.-\.»«
Y b N i Q . | l" | " A st QP
0p " " Wt Margln 20 [% l."l |\V"{"_»‘_,,i._/ oy 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 70
QP QP
60 Limit 60 Limit
50 ]l ® S
) [
40 ﬁ 4 4—‘
30 W 1 30 o anw" “
b, “_,,,;.J'*-w—'“"" QP B s A ‘""""""‘"‘ e QP
20 f| | bt Margin 20 {4,/ N,J”’l"w Margin
10 10
L] 0
300 3210 515.0 709.0 1000.0 30.0 3210 515.0 709.0 10000
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
[dB(p Vim) ] ' [d8(p Vim) ] '
70 70
QP QP
&0 Limit &0 Limit
5 ] = P
[ D |
40 <+— 40 f—ox 4—\
% | waw”h_m,,,—r - QP ‘ &0 e st QP
i N TR ) Pt e .
20 [ L L“\.L;')ﬂ“w hopns™ Mal‘gin 20 'HM"-,M\( M_,.M#M«”"" Margln
10 10 ‘J{
0 0
300 3210 515.0 709.0 1000.0 300 3210 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
EN55011-B,EN55032-BD [R5l (£ VCCI class BO R FHE & [F U
Limit of EN55011-B,EN55032-B are same as its VVCCI class B.
FRlFE— 718
Indication is peak values.
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ZWS30C

Conditions  Vin 100 VAC
lout 100 %
Ta 25°C
e 5 7R S0 Isolation Class Class Il
Radiated Emission (LN)
HORIZONTAL VERTICAL
[dB(pVim)] [dB( p Vim) ]
70 70
QP QP
60 Limit 60 Limit
o e |
40 4—‘ 40 4—‘
30 il wripe o 20 ';""'. | y A i v
| }’f \‘J\ A A |»LN""H\..‘_.A.,‘.)“«..-A,A..“'&M e QP . VIH IJ"J .\'\ . M,,,l\J S J"am-umuw,uw’r'w"w m—r QP .
20 (A VA Margin 20|/ e Margin
10 10
0 0
30.0 321.0 515.0 709.0 1000.0 300 3210 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB(p Vim)] [dB(p Vim) ] '
70 70
QP QP
&0 Limit 8o Limit
50 | 50 4_,
40 <4— 40 4_\
30 ; e ‘ WV M ™
‘A‘f"‘\ M, I;"W‘“'H«MW—M.—;J.MMAMN QP ! \ ‘..‘_” N J“'-._‘_.“J""JnA"“"“MﬂM.’.f ™ QP )
o) LT AR Margin 20| “ ™ Margin
10 10
0 0
30.0 3210 515.0 709.0 1000.0 30.0 321.0 5150 709.0 1000.0
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
[98(p Vim) | ' [ 4B Vim) ]
70 70
QP QP
80 Limit 0 Limit
50 50
40 l 4—‘ 40 [ 4—‘
30 oA s 30, ) s
NNV N S ) VT DR ey QP
20 W Margin 2| ¥ = Margin
10 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]
EN55011-B,EN55032-BD [R5l (£ VCCI class BO R FHE & [F U
Limit of EN55011-B,EN55032-B are same as its VVCCI class B.
FRlFE— 718
Indication is peak values.
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ZWS30C

Conditions Vin : 230 VAC
lout : 100 %

Ta : 25°C
M R Isolation Class :  Class Il
Radiated Emission (L,N)
HORIZONTAL VERTICAL
[0B(p Vim) | [9B( i Vim) ] ' '
70 70
QP QP
60 Limit 60 Limit

o S -
AOT 4—‘ 407}_‘ <—\

20 oa ”, —— a0 R ” P T T
/' | |h'~elf l"‘wilu‘“r NWM%M e QP ) P Y \ Ao i \‘-.., P At QP .
20 w‘w)‘) i Margin 20|}/ W Margin
10 10
0 0
30.0 3210 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 70
QP QP
60 Limit 60 Limit

s -l P

Ty 4—\ 40 —| 4—‘
o]

30 sl - »uf"'“\-*'-""w
A M,‘W"M‘M&Ww“-ﬂ Q P - QP

I\ /| e o
. AN ARIN P U T SV i
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EN55011-B,EN55032-BDO RS I3 VCCI class BORRFAE & [l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
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Indication is peak values.
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