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KOUHEHERIFICB I DR THY, BEEEL TBEZRNET,

Test results are reference data based on our measurement condition.
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ZWS10C

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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ZWS10C

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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ZWS10C

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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ZWS10C

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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ZWS10C

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% 5.012VvV 5.008V 5.006V 5.014V 8mvVv 0.160%
50% 5.010V 5.010V 5.010V 5.010V omv 0.000%
Full load 5.009V 5.009V 5.009V 5.009V omv 0.000%
Load 3mV 2mV 4mV 5mV
regulation 0.060% 0.040% 0.080% 0.100%
2. Temperature drift Conditions Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +55°C Temperature stability
Vout 5002V | 5.009v | 5.008V mv | 0.140%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
lout : 100 %
Start up voltage (Vin) 69VAC
Drop out voltage (Vin) 54VAC
12V 1. Regulation - line and load Condition Ta: 25°C
lout \ Vin 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 12.010V | 12.000vV | 12.004V | 12.002V 10mV 0.083%
50% 12.005V | 12.005v | 12.005V | 12.005V omv 0.000%
Full load 12.004V | 12.004Vv | 12.004V | 12.005V imv 0.008%
Load 6mV 5mV 1mV 3mV
regulation 0.050% 0.042% 0.008% 0.025%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +55°C Temperature stability
Vout 11.979V 11.984V 11.970V 14mV | 0.117%
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% 23.894V | 23.896V | 23.894V | 23.898V 4mV 0.017%
50% 23.895V | 23.895V | 23.895V | 23.895V omv 0.000%
Full load 23.894V 23.894V 23.894V 23.894V omv 0.000%
Load mV 2mV mV 4mV
regulation 0.004% 0.008% 0.004% 0.017%
2. Temperature drift Conditions  Vin : 100 VAC
lout : 100 %
Ta -10°C +25°C +55°C Temperature stability
Vout 23.895V | 23.894V | 23.864V 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 8/38



(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)

30

Conditions  lout : 100 %
Ta: -10°C

25 °C

55 °C

25

20

15

10

50

30

100 150 200 250
Input voltage (VAC)

25

20

15

e

10

50

30

100 150 200 250
Input voltage (VAC)

25

20

15

10

50

100 150 200 250
Input voltage (VAC)

TDK-Lambda

ZWS10C

9/38



(3) #h=r-J3&xH /)& Efficiency and Power factor vs. Output current

(¢
H

90
= 80 e e s S—
g e e e s
> o Pl -
S 70 4
S /7
5 /
/
60 /
50
0 20 40 60 80 100
Outputcurrent (%)
12v
90
P i e
’\5\ 80 —"'"‘ ’/ //
< -=--7 -
5 priagl
& 70 =
)
i
60
50
0 20 40 60 80 100
Outputcurrent (%)
24V
90
S —— g P CEE
. 80 P T
S — PR
~ _',/
)
& 70
2
b
60
50
0 20 40 60 80 100

Outputcurrent (%)

Power factor

Power factor

Power factor

0.7

0.6

0.5

04

0.3

0.2

0.7

0.6

0.5

0.4

0.3

0.2

0.7

0.6

0.5

0.4

0.3

0.2

Conditions  Vin :

85 VAC

ZWS10C

100 VAC ------

200 VAC

265 VAC ———
Ta: 25°C

40 60 80
Outputcurrent (%)

100

Potad -

-

40 60 80
Output current (%)

100

TDK-Lambda
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(4) ARSI & i
Vin Input power
lout : 0%
85VAC 0.1W
100VAC 0.1W
200VAC 0.1W
265VAC 0.2W
12V
Vin Input power
lout : 0%
85VAC 0.1W
100VAC 0.1W
200VAC 0.1W
265VAC 0.2W
24V
Vin Input power
lout : 0%
85VAC 0.1W
100VAC 0.1W
200VAC 0.2W
265VAC 0.2W

ZWS10C

Input power vs. Output current

15

12

Input power (W)

15

12

Input power (W)

15

12

Input power (W)

Conditions Vin: 85VAC -----

100 VAC ------
200 VAC ———
265 VAC ———
Ta: 25°C
A
>
w"/
= =
7
P>
Pl
P
=
gl
L~
0 20 40 60 80 100
Output current (%)
pr 2 /”
P
e
7
o -
#
&/
Z
P
P Z
5
e
L~
0 20 40 60 80 100
Output current (%)
A‘//’ !
[
v
e
e
Fed
e
=
e
/I//
4
e
s
/
0 20 40 60 80 100
Output current (%)
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(5) AT

it Input current vs. Output current

ZWS10C

Conditions Vin: 8 VAC -----
100 VAC ------
200 VAC ———
265 VAC ———
Ta: 25°C
0.3
T
< 02 P S
£ b
. Input current e e o
Vin lout : 0% § rh //
85VAC 0.01A 2 01 i T
= et -
100VAC 0.01A = A= _//
200VAC 0.02A =T
265VAC 0.02A 0.0 >
0 20 40 60 80 100
Output current (%)
12V
0.3
rrrr ”. -~
—~ ot .~
< 02 e
DR I S A RS o
S T
. Input current = S
V S ”, .
" lout : 0% § protia g //
85VAC 0.01A g 01 it e
[ ’,’ . — - -
100VAC 0.01A = P ,./'/
200VAC 0.02A L ET
265VAC 0.02A 0.0 =
0 20 40 60 80 100
Output current (%)
24V
0.3
r”‘ ”' . - )
P
r'—’ <
< 02 e
b Pl
o e
. Input current e o
vin lout : 0% 3 2 / -7
o Rl - -
85VAC 0.01A g 01 T =L
100VAC 0.01A - P 5 T -
200VAC 0.02A L=
265VAC 0.02A 00 /
0 20 40 60 80 100
Output current (%)
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2-2.

HERY 7 M
Warm up voltage drift characteristics
Conditions  Vin: 100 VAC
lout: 100 %
Ta: 25 °C

0.2

o
s

Output voltage drift (%)
o
o

s
=

0 1 2 3 4 5 6 7
Time (hours)
12V
0.2

o
=

Output voltage drift (%)
o
o

S
=

0 1 2 3 4 5 6 7

Time (hours)
24V
0.2

o
=

Output voltage drift (%)
o
o

S
=

0 1 2 3 4 5 6 7

Time (hours)

2-3. MR RE R
Hold up time characteristics

ZWS10C

Conditions  Vin: 100 VAC ——
200 VAC
Ta: 25 °C
1000
g
g 100
o
=
=
o
I
10
0 20 40 60 80 100
Outputcurrent (%)
1000
g
-§ 100
joN
=1
=
o
I
10
0 20 40 60 80 100
Output current (%)
1000
g
g 100
o
=
k=]
o
I T
T
10
0 20 40 60 80 100
Output current (%)
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ZWS10C

2-4.  HWIISEH EASOERME Output rise characteristics
Conditions ~ Vin: 85VAC (A) ——

100 VAC (B)
200 VAC (C) ——
265 VAC (D)
Ta: 25°C
. 5V |
lout : 0% lout : 100%
B T
( ( —Vout — 1' ‘(
L o L
- A
A - = ~—— WA
2VDIV. |  100ms/DIV 2VDIV. |  100ms/DIV
12V
S lout : 0% S— lout : 100%
11 Vo 11 (I
L |
4| ew
L R
i
5V/DIV. |  100ms/DIV 5v/DIV. | 100ms/DIV
24V
lout : 0% lout : 100%
DC BA | DC BA
[ 1] | B
T | i
i e
| / o ov ’Jf 4{

i

HAR AR R AR T
R <= +—— RN

10V/DIV | 100ms/DIV 10V/DIV | 100ms/DIV
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H ST Fos0%EE  Output fall characteristics

lout : 0%

N i
2VIDIV 20s/DIV
12V
lout : 0%
5VvIDIV 20s/DIV
24V
lout : 0%
10v/IDIV 20s/DIV

TDK-Lambda

ZWS10C

Conditions ~ Vin: 85VAC (A) ——
100 VAC (B)
200 VAC (C) ——
265 VAC (D) ——
Ta: 25°C
lout : 100%
AB C D
I I I
A I |
| |
‘l; | I
A
it
e
R
2VIDIV 50ms/DIV
lout : 100%
AB C D
I I I
L I ‘
\ \
I I
I S
i
REAVR
i
5vIDIV 50ms/DIV
lout : 100%
AB C D
I I I
L | |
i \
i \ \
& \ \
\
Anp
A
IIMII
i
10v/DIV 50ms/DIV

15/38



2-6.  EEIRIRERE
Over current protection (OCP) characteristics
Conditions Vin: 100 VAC
Ta: -10°C  ------
25°C  —i—-n-
55 °C
6
5 4
S 3
5
=3 #
3 2 /“‘
1 e
Vg
0
0 50 100 150 200
Output current (%)
12V
14
12 7
#
10 7
< 7
2 g e
= Od
o ’J
> A
5 6 Gl
g P
o 4 !/
2 ./
0
0 50 100 150 200
Output current (%)
24V
25
//’
S 20 .
o #
g 7
E 15 7 2
g 7
3 10 /',"
s
/ -
0
0 50 100 150 200

Output current (%)

TDK-Lambda

ZWS10C

| . -
| 2-7. EEEERGERAE
I . -
| Over voltage protection (OVP) characteristics
: Conditions Vin: 100 VAC
I lout : 0%
I Ta: 25°C
I
I
I
I
I
I
I
: OVP Point
| ;
:Vout — I
I
I
I
| |
: 0V —p—r!
I
I
I
| 2V/IDIV |  0.5sDIV
I
I
I
I
I
I
: OVP Point
' J
I
Vout — r
I /
I
I
I
I
| oV ——
I
I
I
: 5V/DIV [ 05s/DIV
I
I
I
I
I
I
I
| OVP Point
I
| J
Vout
I
I
I
LoV
I
I
I
| 10V/DIV | 0.5s/DIV
I
I
I
I
I
I
I
I
I
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2-8. EEISE (BfTAZ) #5E Dynamic load response characteristics

f=100Hz
100mV/DIV 2ms/DIV
+1.09% -0.96%
12V
f=100Hz
100mV/DIV 2ms/DIV
+0.30% -0.26%
24V
f=100Hz
100mV/DIV 2ms/DIV
+0.21% -0.19%

<~ Vout —>

— lout —|

— lout0% —|

— Vout —

— lout —

— lout:0% —

— Vout —}

— lout —

— lout:0% —

Conditions Vin :
lout :

Ta:

ZWS10C

100 VAC

50 % <> 100 %
(tr = tf = 50us)

25 °C

f=1kHz
100mV/DIV 200us/D IV
+1.08% -0.89%
f=1kHz
100mV/DIV 200us/DIV
+0.29% -0.25%
f=1kHz
100mV/DIV 200us/D 1V
+0.16% -0.15%

TDK-Lambda
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2-9.

W e i

Interruption time

A HBEEMET2RL

B: M /IEENOVETR FLZRWN
C: HIBENOVETIKT

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.

ZWS10C

25°C
100 %

Vin : 100VAC Vin : 200VAC
A =22ms, B = 28ms, C = 31ms A =129ms, B = 137ms, C = 139ms
BAC BAC
Rl R |~ Vout — e
Y V j 1
i
| 57
| — oV N |
/ Ay \
f\g [\ \\ — /<~ Vin —|
\V it i AmE \/ \ |
2VIDIV. |  20ms/DIV 2V/IDIV | 50ms/DIV
12V
Vin : 100VAC Vin : 200VAC
A =26ms, B =29ms, C = 34ms A =135ms, B = 137ms, C = 142ms
BAC BAC
N | ML
=1 ] Vout - g
= | W
| \
\/ - o - !
/’\\ ,/’\ /’\ \ //,\\\ ;’\‘\\ [/“ \ ’/" \ ‘/A\.‘ { Vln hoo
\' / A / \ /” SiEss [‘ A ", \°, ! \\.\ ‘J \\ f’y \\‘ <~ - “
e S ‘
5V/IDIV. |  20ms/DIV 5v/IDIV. |  50ms/DIV
TDK-Lambda
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ZWS10C

Conditions Ta: 25°C
lout: 100 %
W#{5=FE[#  Interruption time

A MEEMET7Z2L Output voltage does not drop.
B: HEENOVETIE L Output voltage drop down not reaching V.
C: I EENOVETIK T Output voltage drops until OV.
24V
Vin : 100VAC Vin : 200VAC
A =23ms, B = 29ms A =119ms, B = 127ms
BA B ,?\
|, /I — Vout — l ‘
- o
\/ \/ ‘L/' \/ \/ ‘v: \/ \ f vV ViV YV vV VvV vV ViV Y
10V/DIV |  20ms/DIV 10V/DIV |  50ms/DIV
Vin : 100VAC Vin : 200VAC
C =3lms C =129ms
; e
! —| < Vout —|—— —
«— ov —
10v/DIV [ 200ms/DIV 10V/DIV_ | 200ms/DIV

TDK-Lambda 19/38



ZWS10C

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

24V
Conditions ~ Vin: 100 VAC
lout: 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
=0 ¢ =90
A |
) «— lin — ‘
A\ 7\ 7\ Y N\ ,f\‘ N\ ‘/\ N N A\ A A\ ay
—_— '<—Vin—>—————-—‘_‘
‘\/ \ \/ \/ \/ \v“ V. \/ 'v" V V V \V V vV VvV
2AIDIV | 20ms/DIV 10ADIV |  20ms/DIV
Conditions ~ Vin: 200 VAC
lout : 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
$=0 ¢ =90
«— lin —
2AIDIV | 20ms/DIV 10A/DIV |  20ms/DIV
2-11.  AJJEVEHIE  Input current waveform
Conditions lout : 100
Ta : 25°C
| 24V |
Vin: 100VAC Vin : 200VAC

f .\/ﬁ : — lin— | "F 7[_—‘—
\/\/\/ —vne \ '//\\\ f/ \ /
N/

1IADIV | 5ms/DIV 1ADIV | 5ms/DIV
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ZWS10C
V—27EHEME  Leakage current characteristics

Conditions lout: 0% ——
100 %
Ta: 25°C

Equipment used : 7611(EXTECH)

24V
f: 50Hz
0.5
04
E 03
€
L
3
o 02
(=2
g
553
g
0.1 ==
///_____/
—’—/_—_____/
0.0
80 120 160 200 240 280
Input voltage (VAC)
f: 60Hz
05
04
é 0.3
S
L
3
o 02
(=)
g
[+
g
0.1 —
//_/_/
o
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

Conditions

| 5V

20mV/DIV | 5us/DIV
[ 12V

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

5mV/DIV | 5us/DIV

TDK-Lambda

Vin :
lout :
Ta:

ZWS10C

100 VAC
100 %
25°C
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2-14.

M v 1 BT
Conducted Emission

EMISEME  Electro-Magnetic Interference characteristics

Conditions

Vin
lout :
Ta :
Isolation Class :

ZWS10C

100 VAC

100 %

25°C

Class I (L,N,FG)

Phase : N
Point A
(198KH?2) L)
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 63.7 48.1 70 \
AV | 537 | 348 o % [
= 50
e |
Point B = w0 H W™ vecr ciss e
i ..
(22MH?z) ol | 4 / AV Limit
Ref. Limit | Measure ‘ w ” | = M W%’WH"“MV&
Data| (8 4B oMl sl W
LTS e
QP | 600 | 382 wof© W
AV 50.0 29.1 %.15 0.50 1.00 5.00 10.00 30,00
Frequency [MHz)
Phase : L
Point C
(210KHz) [aBCk VI
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
_ C D QP Limit
QP 632 | 446 0 \
60
AV 53.2 26.5 \
5 50
Point D T A {¥4n| VCCI Class B
(23MHz) 30 L}" L‘l / AV Limit
Ref. Limit | Measure " |l b N I b '
Data| (dB) (dB) B L h|'n \j “ |||" /w
10 1 '\jq P‘q" i ’J hJ=
QP 60.0 36.2 ot
AV 50.0 27.1 %.].5 0.50 1.00 5.00 10.00 30.00
) ) Frequency [MHz)
EN55011-B,EN55032-BD [R5 E (£ VCCI class BORSHE & [F L
Limit of EN55011-B,EN55032-B are same as its VVCCI class B.
HRlFE— 718
Indication is peak values.
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ZWS10C

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

Conducted Emission

12v
Phase : N
Point A
(194KHz) [llﬁééx V)l
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 63.9 52.8 70 >< /
AV | 539 | 380 6 [ ‘
= 50 j
Point B = 40 i | VvcCl Class B
(4.2MH2) 0 Nﬂ\w,_r“ W AL AV Limi
Ref. Limit |Measure ‘ M)’\ ' & / |
Data| (dB) (dB) 20 MWMWM‘ s
QP 560 | 339 10 i
AV 46.0 15.7 %.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(198KHZ) [llﬁédu V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 63.7 53.9 70 K |
AV | 537 | 405 50
o 50 .
Point D = r m \VCCI Class B
. - (_11M'\|-/|Iz) » | } ' W YM " W \ Wfi A\ AV i
ef. imit gasure | f
S Bl e || w i Y MFW gt M
QP | 600 | 355 10 Ay r ‘
0
AV 50.0 24.5 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [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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Conditions

Vin
lout :
Ta :

ZWS10C

100 VAC
100 %
25°C

M IR B E Isolation Class : Class I (L,N,FG)
Conducted Emission
24V
Phase : N
Point A
(198KHz) [dB(a V)]
Ref. Limit | Measure %
Data (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 63.7 49.9 70 \ |
AV | 537 | 360 0 74 J ‘
5 0
Point B < 1 fu,| VeCl Class B
(23MHZ) " ’ W‘ il AV Limit
Ref. Limit | Measure H W WMWNMWM
Data| (dB) (dB) ol (] L Uwu MM’
PRRLY;
oP | 600 | 374 o[V by f 4 M'
0
AV 50.0 28.6 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(190KHz) ["Hg( s V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 64.0 51.7 70 \ |
AV | s40 | 355 % [ )
5 50
Point D = 40 ' A | VCCI Class B
(23MHz) ; : A | AV Limit
—F 30 14 W |
Ref. Limit | Measure ’ : l\‘ Wit
Wil T
o | 600 | 36 of VU L R
0
AV 50.0 27.0 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [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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M v 1 BT
Conducted Emission

ZWS10C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C

Isolation Class :

Class I (L,N,FG)

Phase : N
Point A
(4.4MHz) [{'Hééf V)]
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 56.0 36.6 70 \ \ |
AV | 460 | 188 o0 \ i ¢
= 50 \
Point B . 40 A J#w|  VCCI Class B
i A LA I AV Limit
= (.2 2MHz) Sl T ; # hs'}! ! Yt
Ref. Limit | Measure | '1 \F |]] A" I !
Data| (dB) (dB) ZMMMMT HMN Wl
M L bR AT I
QP | 600 | 359 to 11 FIEE Wl M1
0
AV 50.0 26.6 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(294K Hz) (4B V)
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 60.4 37.9 70 /
AV | 504 | 259 % [
= 50
Point D = 40 ] e VCCI Class B
(4.4MHz) % 'W Jl I M\ e y S AV Limit
Ref. Limit |Measure r V i \"i A . Wﬂ"*".‘m Hoy
e T
QP 560 | 365 o[V W VY Mﬁ' W
0
AV 46.0 17.6 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [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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M v 1 BT
Conducted Emission

ZWS10C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C

Isolation Class :

Class I (L,N,FG)

12v
Phase : N
Point A
(4.3MHz) [('39(6! \)J
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
A B QP Limit
QP 56.0 39.3 70 \ \ |
AV | 60 | 211 60 \ I \ ‘
- 0 & ,‘ﬁl
- k] A kﬁ ‘
Point B 10 A ‘I ﬂ IN VCCI Class B
(15.6MH2) wf W 'ﬁﬁ ﬁa m | v
Ref. Limit | Measure ‘f\ ” flp N j H '. IW, \
S A
U L !
QP | 600 | 472 10 Tl A |
0
AV 50.0 35.3 0.15 0.30 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(198KHZ) [Llﬁééx v
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 63.7 46.7 70 \ |
AV | 537 | 301 . 3 )
z 9 ;‘J'
Point D = w0 \ : | | VCCI Class B
(16MH2) % r" et i I»““"ﬁ\u“}\ AV Lt
Ref. Limit [ Measure f V M !
Data| ©@®) | () 2| W *\'ﬂ
QP 60.0 | 485 10 J ”‘
0
AV 50.0 35.8 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [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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MeT U 7 EIE
Conducted Emission
24V
Point A
(190KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.0 44.9
AV 54.0 29.8
Point B
(4.1MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 34.1
AV 46.0 16.1
Point C
(190KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.0 46.9
AV 54.0 31.0
Point D
(4.1MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 35.2
AV 46.0 15.9

[dB( u V)]
90

Conditions  Vin :
lout :
Ta :

Isolation Class :

Phase

ZWS10C

230 VAC

100 %

25°C

Class I (L,N,FG)

'N

Level

VCCI Class B
QP Limit

| /

|
]

J VCCI Class B
AV Limit
s 'ﬁwmw
20 E
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB( u V)]
90
80 VCCI Class B
D QP Limit

Level

|
]

} i VCCI Class B
20 \illl! | Nf AV Limit
etk ol W
D
] 1| L i m [
I T g il
0.50 1.00 5.00 10.00 30,00
Frequency [MHz]

EN55011-B,EN55032-BDO RS I3 VCCI class BORRFAE & [l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

KRFE—71E

Indication is peak values.

TDK-Lambda
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ZWS10C

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

Phase : N
Point A
(210KHz2) [dB(u V)]
Ref. Limit | Measure 90
Data (dB) (dB) VCCI Class B
QP Limit
QP 63.2 46.0

& |

<

4—\

AV 53.2 28.5

Level

Point B A i iR el A VCCI Class B
(918K Hz) ' fﬁ' b 'ﬂ“v“«-—"*twv” | AV Limi
Ref. Limit | Measure ' i
Data| (dB) (dB) L
QP 56.0 43.1
0
AV 46.0 28.6 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(190KH2) e
Ref. Limit | Measure
80 VCCI Class B
Data| (dB) (dB) QP Limit
QP 64.0 46.1 e

60

/ —
‘J‘ ’ mmwm MW‘”‘W\ o AV Limit

AV 54.0 26.1

Level

Point D 10
(890KHz) 30 |
Ref. Limit |Measure » [ \
Data| (@) | (@) ) 'f}'ﬁ . “
10 - N'j M
QP 56.0 42.8
0
AV 46 0 28 O 0.15 0.50 1.00 5.00 10.00 30.00
) ) Frequency [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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ZWS10C

Conditions  Vin : 100 VAC
lout : 100 %
Ta : 25°C
M B Isolation Class : Class Il (L,N)
Conducted Emission
12v
Phase : N
Point A
(498KHz) [dB(x V)]
Ref. Limit | Measure %0
Data| (dB) (dB) 80 VCCI Class B
QP Limit
QP 56.0 40.6 70 A B |
AV | 460 | 310 60 \ / // ¢
I _/ 4—\
% x_' I
Point B S| . ‘ WWWW . M | VCCl Class B
(866KHz) " ‘“ﬁ ‘]1 || "\ ‘[ w %W«W,WM i V| AV Limit
Ref. Limit | Measure ”H ' ‘l ' ‘ |
Data| (dB) (dB) 20 ” \ } ‘J | |
' L 1 ‘
QP | 560 | 456 o 'M A
0
AV 46.0 32.0 0.15 0.50 1.00 500 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(494KH2) (4B V)
Ref. Limit | Measure
Data| (dB) (dB) 80 VCCI Class B
C D QP Limit
QP 56.1 41.4 70 |
. \ [ <
AV 46.1 32.1
5 50 R”“x J < ‘
g \r
Point D Tow “l NWWW“MM wﬂh VCCI Class B
(858K Hz) 20 ‘ gt \k AV Limit
Ref. Limit | Measure \
Data| (dB) (dB) 20 ‘
QP 560 | 46.7 tof ‘
0
AV 46.0 31.0 0.15 0.50 1.00 500  10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-BD [ 544 (£ VCCI class BO[RFE & [Fl
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FRlFE— 718
Indication is peak values.
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ZWS10C

Conditions  Vin : 100 VAC

lout : 100 %
Ta : 25°C
e O - FB Isolation Class : Class 11 (L,N)
Conducted Emission
24V
Phase : N
Point A
(198KHz) [l"f'g(oﬂ Vil
Ref. Limit | Measure
Data| (dB) (dB) VCCI Class B
QP Limit

QP 63.7 51.3

|

&
‘ ‘

VCCI Class B
| MMMW' i P
ﬂ; ” e | AV Limit
7 Pttt |
| !

AV 53.7 38.9

Level

Point B
(890K Hz2)
Ref. Limit | Measure
Data| (dB) (dB)

QP | 560 | 421

!
4
E

0
AV 46.0 27.0 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
dB( V)
(202KH?2) (4B V)
Ref. Limit | Measure
dB dB 80 VCCI Class B
ot - — C D QP Limit
QP 63.5 49.8 70
60 >< / I ¢
AV | 535 | 337 ~¥ /
N ——
Point D T o i by, \VCCI Class B
K ) ! I ."'u\w A .
(902KHz) 30 ' ’ \J 0 ” r M“n e | AV Limit
Ref. Limit | Measure . ‘ |‘ | .
Data| (dB) (dB) 20 I‘l E”“-'-, il l’ ‘ \
L L VIR
QP 560 | 413 10 AWy
0
AV 46.0 25.8 0.15 0.50 1.00 5.00 10.00 30.00

Frequency [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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M v 1 BT
Conducted Emission

ZWS10C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
[dB( V)]
90
80 VCCI Class B
A B QP Limit

70

& |
<

U
VN

Level
>3
-

- o

Point A
(590KHz2)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 48.0
AV 46.0 37.4
Point B
(1.2MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.6
AV 46.0 30.7
Point C
(582KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.6
AV 46.0 35.4
Point D
(1.2MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 45.9
AV 46.0 27.0

VAN " VCCI Class B
f M AL ﬁWw.ﬂi ‘I‘k AV Limit
.{'
A
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB( V)]
90
80 VCCI Class B
c D QP Limit
70
. ﬂ \ <
o N
2 4
3 ‘ {WATALTTY
40 i MO "f".f"f\*‘.'\’- P VCCI Class B
: IR A1 | AV Limit
30|/ W d ! Pt |
20 | \
i
10 |
0
0.15 0.30 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-BDO RS I3 VCCI class BORRFAE & [l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

KRFE—71E

Indication is peak values.

TDK-Lambda
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ZWS10C

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
e O - FB Isolation Class : Class 11 (L,N)
Conducted Emission
12V
Phase : N
Point A
(482KHZ) [(ll:gé( V)]
Ref. Limit | Measure
Data| (dB) (dB) VCCI Class B
QP Limit
QP 56.3 46.1 |
AV 46.3 37.8 \ )
EE,: L) wr . A
Point B - Jﬂw‘t JI ".'HJF III*‘PL?I'*[T‘M]L 4| Vecl ClassB
(690KH?2) l m J \| ‘f J Y \I{fﬁﬁmwrr \ AV Limit
Ref. Limit | Measure [ \
Data| (dB) (dB) |
QP 56.0 47.0
AV 46.0 33.3 5.00 10.00 30.00
Frequency [MHz]
Phase : L
Point C
(494KHz) [{nag( u V)
Ref. Limit | Measure
Data (dB) (dB) VCCI Class B
QP Limit
QP 56.1 47.6
AV 46.1 34.9 |
E f il ‘Iﬂ',v._\,v_\,# ‘
Point D = a0 | ! R '_‘.“".“ﬁ_“ s | VCCI Class B
(682KHz) wl ! ‘ y 1y h "”f'\x,y_,__;" AV Limit
Ref. Limit | Measure | f
Data| (@B) (dB) 20 1] |
QP 56.0 | 4358 wfl oy
0
AV 46.0 34.2 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-BDO RS I3 VCCI class BORRFAE & [l L
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRlIFE— 7 E
Indication is peak values.

TDK-Lambda
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M v 1 BT
Conducted Emission

24V
Point A
(586KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.6
AV 46.0 36.1
Point A
(1.2MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 46.5
AV 46.0 30.4
Point C
(582KHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 45.6
AV 46.0 35.0
Point B
(1.2MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 45.8
AV 46.0 30.5

KRFE—71E

Level

Level

[dB( 1 V)]
90

ZWS10C

80
70
60

50

40

)/ |

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25°C
Isolation Class : Class Il (L,N)
Phase : N
VCCI Class B

QP Limit

& |
<

4—\

VCCI Class B
AV Limit

Frequency

5.00

10.00

Phase : L

30,00
[MHz]

[dB( 1 V)]
90

80
70
60

50

40

30

VCCI Class B
QP Limit

|
-

Indication is peak values.

wm‘ 3 JT’?”&MM VCCI Class B
|| ””.w A | AV Limit
{ ‘F F' Mmﬁl"; I“
\
e
15 0.50 1.00 5.00 10.00 30.00
Frequency [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.
TDK-Lambda 34/38



ZWS10C

Conditions  Vin 100 VAC
lout 100 %
Ta 25°C
e o Isolation Class Class |
Radiated Emission (LIN,FG)
HORIZONTAL VERTICAL
[dB(p Vim)] [dB(p V/im)]
70 70
QP QP
60 Limit 60 Limit
50 | 50 ‘
40 4—‘ a0 4_‘
30 gt 30 PP
\ I‘ N ’J Y e, J.,\""'%"WMWM QP ‘I M i o A_,,a'\-w»-"'“""“ QP
2 “J‘t W '\.“_»\-'J RV AT o Mal’gi n 20 "',4}. W l..N!r' UL by 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 Vi) ] ' [dB(p Vim) ] '
70 70
QP QP
& Limit 60 Limit
50 | | 50 I |
40 4—‘ 40 4—‘
30 b 30 it
A \,lb " "qu«v—.—w - QP N_..._»km'-""“ww QP
20 [V i Y Margin 20 i AT [t Margin
10 10
0 0
300 321.0 515.0 709.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
[dB(p Vim)] [dB(p V/im)]
70 70
QP QP
60 Limit 60 Limit
50 [ . 50
I
40 4—‘ 40 4_‘
? |;‘( i 1t L " IM'MM-,""* w"”’”"w“"mw‘*w QP ® i ﬂu\ “‘II.' W A “w,w\)nuwu“*—""‘ww“““d‘ QP
20 Tar il \'L,\,_'J" g e Margin " .‘4! ﬁ‘_.‘ Y e 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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ZWS10C

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 Vim)]
70 QP 70 QP
60 Limit 60 Limit
5 |l = P
40 4—‘ 40 f—— <_‘
30 . et 30 T o
/\q'ij 'f’. / N 'Y 'h_‘" m-;-..dw-'-"-»-"’“"w. s QP ) | w i, .JMM--"W,\-”"MM b - QP .
20 [ s Margin 20| - Margin
10 10
(1] 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
[aB(p Vim) ] ' [aB(p Vim) ] '
70 70
QP op
60 Limit 60 Limit
50 < 50 |
40 f——— ﬁ FI}) SE— 4—‘
30 wiethi ¥ “ 30 ,w'«.,..‘d"hw
A P " _"M’&..._.\,..-r“h'“w”/..w QP MW'MM}M”‘ QP
) AN Margin 2 g RN ot Margin
10 10
0 0
30.0 321.0 515.0 700.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
24V HORIZONTAL VERTICAL
[d8(p Vim) ] ' [dB(p Vim) ] '
70 70
QP QP
60 Limit 60 Limit
& -] w «
T 4—‘ FT7)) E— 4—‘
30 e 30 f e pptirs
! i QP . NS b QP .
200\ / raa? Margin  zo [} Margin
VAR |
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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ZWS10C

Conditions  Vin 100 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class Il
Radiated Emission (LN)
HORIZONTAL VERTICAL
[dB(p V/im) ] [dB( p Vim) ]
70
" QP QP
60 Limit 60 Limit
50 50 |
I '
40— 4—\ 40— 4—‘
“ Ao ™ el QP « M AMMM P
A 7 ..g-\wm""ﬂ ’ . N ‘-,f’ \ ,....\..,mw--'-y Q .
20 | 440 A\ Nl Margin 2o |,/ Pl Margin
10 10
0 0
30.0 321.0 515.0 700.0 1000.0 30.0 321.0 515.0 709.0 1000.0
Fequency [MHz] Fequency [MHz]
12v HORIZONTAL VERTICAL
[dB(p V/im)] [dB( p Vim) ]
70 70
QP QP
60 Limit & Limit
50 50
\
40 e 40 4—‘
30 "_‘“_w,m»“‘ ‘ 30 PN s
/ . ,Mw.\ﬁl‘hw QP I A MM-“““"‘M.‘\L‘W QP
20 gV | e Margin 20 pot | W Margin
S V ]" o
10 1o 1
0 0
300 321.0 515.0 T09.0 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 QP
” Limit % Limit
50 50 ¢
40 4—‘ 40 ‘—‘
30 s 30 i | 1) e
LA A 'J,Ah*“,\_m*" o QP N fo\ \‘_/.._ Hoianr A QP .
20 5 ‘w'-"\! Ly H_wa“‘”""wm Margin 20 ‘;A')N l‘ .RM WA Margm
ot w“'
| 10
0 0
30.0 3210 515.0 709.0 1000.0 300 321.0 515.0 709.0 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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ZWS10C

Conditions  Vin 230 VAC
lout 100 %
Ta 25°C
e S Isolation Class Class Il
Radiated Emission (LN)
HORIZONTAL VERTICAL
[dB(p Vim)] [dB( u Vim) ]
70 QP 70 QP
60 Limit 60 Limit
50 ¢ 50 <
0P 40 !
30 N W‘M‘ QP 30 M ey ’_M_“MN"' QP
! / \" J-MM‘*"'WWWM H I‘. N'w : \. ‘_AMM"*WW B
20 L, M '.\w o Margin 2 l»,-fl*“’ g P Margin
10 e
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(pV/m)] [dB( p Vim) ]
70 70
60 QP . QP .
Limit Limit
50 50
40 —‘ L) —
30 b ‘ 30 i —
) e ——
A QP . et QP
20| . J"u.,‘. L. | g e ) N "m”l [P P A it )
N ™ Margin T WY 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
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