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1. JEHE Evaluation Method
Lo e e Circuit used for determination

ME L Circuit | used for determination

-

o Steady state data

Over current protection (OCP) characteristics

i
i Over voltage protection {OVP) characteristics
PRV S /U S Output rise characteristics
< LB TE AN Y R Output fall characteristics
o PR RE IR R AR Hold up time characteristics

Digital power meter,

AC POWEI
SUPPLY

Shunt Res.

Controlled Temp, Chamber

I ] 2 Circuit 2 used for determination
SRR (RRTRR) R Dynamic load response characteristics

Digital power meter

Dynamic dut
load

Load

E @ Load |2 IL

VAC v YTy
Shunt Res.

AC POWER
SUPPLY

QOutput current waveform
Tout 50% <==> 100%

- T 100%
______ . 95%
:— —_—— — 55%
ji | Min

tr tt

ML Circuit 3 used for determination
5 i) Inrush current waveform

« N3 — UG (N

d

Digital power meter

Slide Reg.

Dynamic
l:D Dip
Simulator

Shunt Res.

Current probe\
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ZWS10B

A4 Circuit 4 used for determination

< U — 2 WA Leakage current characteristics

Digital power meter

ACPOWERS
SUPPLY ilz:
’ current

[solation Trans meter

;> Load

Shunt Res.

NEFEES Circuit 5 used for determination
A T A X Output ripple and noise waveform

Digital power meter

1.5m 5002 Cable

AC POWER
SUPPLY

Oscilloscope
Bandwidth: 100MHz

R :50Q

150mm C1: 0.1uF Film Cap.
C2: 100uF Elect Cap.
C3 : 4700pF Ceramic Cap.

M ES  Confipuration used for determination

- EM I H#H Electro-Magnetic Interference characteristics
(a) MEEWETBE (R84 X)  Conducted Emission
TR HERR (e i) i T LA
D.U.T.(Earthed 7R (2m X 2m)

Aluminum Plaiel Vertical Ground
P (LL SRR IE s A D=80cm /| D=40cm Reference Plane
EMI Test Receiver AMN 50¢¥/50ubl /
Spectrum Analyzer

Y amy—7n| & H=800m
Power Cable Stand

T I 1 [‘

L
\ i
, O ANEIR
2 R ER Power Source
= Earth Horizontal Ground Plane

(b) HEF BRI (B A X)) Radiated Emission

D=3 -
< = HERAHEES () |
D.U.T(Earthed) 7/ 2

Alwinin,

A

EMI Test Receiver ///.
Spectrum Analyzer / 7 A
Pre Amp. - .
—---—--\ T Wi & — 7

. Power Cable

Antenna & .
G—F—T N Stand H=80cm
- Ek————-J_'—"——
O ANEIR

EEL3 118 A K I Power Source
h Earth Horizontal Ground Plane

TDK-Lambda T2



1.2 i R e

List of equipment used

ZWS10B

EQUIPMENT USED MANUFACTURER MODEL NO.
I | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS 540A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1720E
3 | DIGITAL MULTIMETER FLUKE 45
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE TEKTRONIX 63202
6 | DC AMPERE METER TEKTRONIX P5100
7 | DYNAMIC DUMMY LOAD CHROMA 63030
§ | CVCF KIKUSUI PCR2000L
9 | LEAKAGE CURRENT METER SIMPSON 228
10 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI-03
12| LISN ROHDE & SCHWARZ ENV216
13 | BICONICAL ANTENNA EMCO 63208

TDK-Lambda




2. Wt — & Characteristics ZWS10B

2.1 ¥FE  Steady state data

(1) Ny - A7 - IREEZSHL, i - e

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

I 5V | 1. Regulation - line and load Condition Ta: 25 °C
Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.028V | 5.028V | 5.028V | 5.028V OmV 0.000%
50% 5.027V | 5.027V | 5.026V | 5.026V ImV 0.020%
100% 5.024V | 5.024V | 5.024V | 5.024V OmV 0.000%
load 4mV 4mV 4mV 4mV
regulation| 0.080% | 0.080% [ 0.080% | 0.080%
2. Temperature drift Conditions Vin: 100 VAC
Tout : 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 5.032V [ 5.024V | 5.018V 14mV | 0.280%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout : 100 %
Start up voltage (Vin) | 45VAC
Drop out voltage (Vin) | 44VAC
12V 1. Regulation - line and load Condition Ta: 25°C
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.010V | 12.010V | 12.010V | 12.010V OmV 0.000%
50% 12.009V | 12.009V | 12.009V | 12.009V OmV 0.000%
100% 12.007V | 12.007V | 12.007V | 12.007V OmV 0.000%
load 3mV 3mV 3mV 3mV
regulation| 0.025% | 0.025% { 0.025% | 0.025%
2. Temperature drift Conditions  Vin: 100 VAC
Tout : 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 12.016V | 12.007v | 12.001V | 15mV | 0.125%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout: 100 %
Start up voltage (Vin) | 45VAC
Drop out voltage (Vin) | 44VAC
24V 1. Regulation - line and load Condition Ta: 25 °C
Iout\Vin | 85VAC | 100VAC [ 200VAC | 265VAC line regulation
0% 24.063V | 24.063V | 24.063V | 24.063V 0mV 0.000%
50% 24.060V | 24.060V | 24.060V | 24.060V 0mV 0.000%
100% 24.057V | 24.057V | 24.057V | 24.057V 0mV 0.000%
load 6mvV 6mVvV 6mV 6mV
regulation| 0.025% | 0.025% | 0.025% | 0.025%
2. Temperature drift Conditions Vin: 100 VAC
Tout : 100 %
Ta -10C +25°C +50°C | temperature stability
Vout | 24.088V | 24.057V | 24.025V | 63mV | 0.263%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout : 100 %
Start up voltage (Vin) | SIVAC
Drop out voltage (Vin) | 48VAC
TDK-Lambda T-4



(2) ZhEent i
Efficiency vs. Output current Conditions Vin : 85 VAC
: 100 VAC

ZWS10B

: 200 VAC ——

1 265 VAC

Ta : 25°C

Efficiency (%)

100
o
80 ~—~~--—~“~~_—~~_-___M..~.ﬂ_hu~mww ““““““““
70 ’/,/“’/""/ .................. ....................... ...........
0 | AR S— -
50 : l : :

20 40 60 80 100

Output current (%)

Efficiency (%)

20 40 60 80 100

Output current (%)

24V

Efficiency (%)

100

e . iy =
T I e e e e T Tl L DT H
j ;

50 ; | | |
20 40 60 80 100

Output current (%)
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(3) AJyEEF R B

ZWS10B

Input current vs. OQutput current Conditions Vin : 85 VAC ------
: 100 VAC — ——
0 200 VAC ———
0265 VAC ———-
Ta : 25°C
5V |
0.4
2 A S A
=
lo: 0% %
Vin Input current =
85VAC 0.006A E)
100VAC 0.007A
200VAC 0.014A
265VAC 0.018A
0 20 40 60 80 100
Output current (%)
12V |
0.4
2
=
Io: 0% 5
Vin Input current 5
85VAC 0.006A 5
100VAC 0.007A
200VAC 0.014A
265VAC 0.018A
0 20 40 60 80 100
Output current (%)
24V |
0.4
<
g
lo: 0% 5
Vin Input current :::1
85VAC 0.007A =
100VAC 0.007A
200VAC 0.014A
265VAC 0.018A

0 20 40 60 - 80 100

Output current (%)
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(4) ANJ37E73560HY Ty e

ZWS10B

Input power vs. Output current Conditions Vin : 85 VAC -----

Io: 0%
Vin Input power
8SVAC 0.08W
100VAC 0.08W
200VAC 0.12W
265VAC 0.15W
12V
To: 0%
Vin Input power
85VAC 0.06W
100VAC 0.06W
200VAC 0.10W
265VAC 0.14W
24V
To: 0%
Vin Input power
85VAC 0.09W
100VAC 0.10W
200VAC 0.14wW
265VAC 0.18W

100 VAC — —.

200 VAC ——
265 VAC ———
Ta: 25 C

20
g
o v | : ; ; :’
AR e e e T
o ) H : H )
&, .
R R i SN TS S ——
O L ! l !
0 20 40 60 80 100
Output current (%)
20
g
B % i é i |
510 —
ja ¥ E H B i H
2
R N NSRS SO oo SO S S
0
0 20 40 60 80 100
Output current (%)
20
;-« : ; ; :
o : : : 5 :
210 fo i e
oy 1 H B .
3
2,
S e
0
0 20 40 60 80 100

Output current (%)
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2.2 I TE D AREEE

Over current protection (OCP) characteristics

ZWS10B

2.3 BB AR
Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC

Conditions Vin: 85 VAC ------
100 VAC  ---- Tout: 0%
200 VAC Ta: 25°C
265 VAC ———-—
6 : : : :
: I N
> : ool g OVP Point
ST/ N RS S R S P YLZ/J‘ ...........................
5 2 -
& oL A Vout —
=N I . FANUOR U 7748 SN SO N -
z .
= Y A
,8“ 2 —“"“----*5--;;'/‘ ----------------- R R R A i
3 7
{ IR SR O 0 S S SO AL U S
0 i i i i E ‘5 i :
0 50 100 150 200 250 2V/DIV 5s/DIV

12
10 R )
& OVP Point - o
& 8 . . — L ; .
ES Vout — ; ,
g4
0 50 100 150 200 250 5V/DIV 5s/DIV
Output current (%o)
24V
28 i :
2 bl
e 20 ; OVP Point " ,
= 16 E Vout — ‘
=} ! t . "
> 12 : P
5 : P
2 8 f o
© | oV — —
4 | P
0 | i i ] i : : :
0 50 100 150 200 250 10V/DIV 5s/DIV
Output current (%)
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ZWS10B
2.4 H7I306 A3 0 Rk
Output rise characteristics Conditions  Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C

l 5V l lout : 0% fout : 100%

. D CBA | pcsBa

}

O - A

VDIV 20meDIV 1 [ 2viDlv 200ms/DIV

A

e

hil

| 12v | Tout : 0% Tout : 100%

.. .pgcmA | omesA

¢
'
M

g

5V/DIV 200ms/DIV “5V/DIV 200ms/DIV

3
i
LI
il
¢
b

N - R

| 24V l Tout : 0% Tout : 100%

" bepa . bcpa
| e l—vou—{ —

— QV —

i

NN

O

10V/DIV 200ms/DIV 10V/DIV_ 200ms/DIV
TDK-Lambda T-9
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2.5 WIS BT 0 ik

Output fall characteristics

Tout : 0%

Conditions

ZWS10B

Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)

Ta: 25T

Tout : 100%

|« Vout —

e o0V -

<~ Vin —||

“10sDIV

| SOms/Iﬁ)IV‘

12V |

Tout : 0%

Tout : 100%

© |+ Vout

“5V/DIV

20s/DIV

| 50ms/DIV

24V |

Tout : 0%

TIout ;: 100%

ABiI:[S

\ ' M ' 1
: .
1 N il
i N '
i i ! ' i
!

Je=Vout—{ :

1= ov =L,

. i

10V/DIV

"20s/DIV

10V/DIV

50ms/DIV

TDK-Lambda
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ZWS10B

2.6 Hi T3 fR R IR 4R

Hold up time characteristics Conditions Vin : 100 VAC ------

200 VAC ———
Ta : 25°C

1000

100

Hold up time (ms)

0 20 40 60 30 100

Qutput current (%)

100

Hold up time (ms)

10
0 20 40 60 30 100

Output current (%)

100

Hold up time {ms)

10

Output current (%)

TDK-Lambda T-11



ZWS10B

=R

Mg (RmaZe) Rk

Dynamic load response characteristics

2.7 i
Vin :
Tout :

100 VAC

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

25 °C

Conditions

Ta:

P

.......................

1 «— Tout

100mV/DIV

2ms/DIV

+0.72%

-0.86%

f=100Hz

........

«— Vout

| < Iout:0% —¢

100mV/DIV

T oms/DIV

+0.53%

-0.65%

bttt
+

100mV/DIV

2ﬁls/DIV |

+0.37%

-0.41%

—>

Vout

.

| Croutos

T 100mV/DIV__

200 12 s/DIV

+0.65%

-0.77%

] e Iout —

I

100mV/DIV

+0.50%

-0.61%

bttt

-

Iout —
« Tout:0% —%

.........

100mV/DIV

200 11 /DIV

+0.31%

-0.35%

TDK-Lambda



2.8 NSRS

Response to brown out characteristics

5V |

Conditions

A =23ms

B =31Ims

C=48ms

D =80ms

o

|

i

200ms/DIV

|

W

2v |

A =24ms

B =33ms

C =44ms

D = 83ms

24V |

A=22ms
B =30ms

C=46ms

D =78ms

i

A

—TGVIB

| ZOdllls/DIV

TDK-Lambda

ZWS10B

100 VAC
100 %
25 °C

Vin :
Tout :
Ta

«— Vout

— OV

Vin

~ — Vout

— 0V

« Vin

-1 «<— Vout

«— 0V

«— Vin

T-13



ZWS10B
2.8 AJJEEFEBHE R
Response to brown out characteristics Conditions Vin : 200 VAC
Tout : 100 %

Ta : 25°C

« Vout

A= 136ms 12

B = 142ms i ;

R e e R 1)
C = 154ms ' ' .

B

2V |

«— Vout

B =145ms

«— OV
C=158ms

e -

24V |

i i) <— N OUIL

A=122ms

B=131ms

el oy

—

C=152ms _ i

D =186ms

T0V/DIV 200ms/DIV

TDK-Lambda T-14



2.9 AJpVh—ER (BENER) W

Inrush curre

Switch on phase angle of input AC voltage

¢

nt waveform

T0A/DIV

1 OOIﬁS/ DIV

Switch on phase angle of input AC voltage

= ()°

0

TOA/DIV

i OOIﬁS/D IﬂV

— lin — [

— Vin —

— Ilin —

— Vin —

Conditions

ZWS10B

Ta:

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

T0A/DIV

100ms/DIV

Conditions

Ta:

Switch on phase angle of input AC voltage

L a m s

TOA/DIV

100ms/DIV

TDK-Lambda
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Vin : 100 VAC
Tout: 100 %
25 °C

Vin: 200 VAC
Tout: 100 %
25 °C



ZWS10B

2.10 U — 2 B

Leakage current characteristics Conditions Iout: 0% ------
100 %
Ta: 25°C

Equipment used

: 228 (Simpson)

f: 50 Hz

0.3
T 02
|5
5
(&)
(5]
on
_g 0.1
(0]
|

0.0 : i { i : i : i

80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz

0.3 :
T 02
8
2
&

0.1
: i
H z

0.0 ; i E ] : | : i

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda

T-16



2,10 WU v Ty A R
Output ripple and noise waveform

Tout : 0%

ZWS10B

Conditions Vin : 100 VAC
Ta: 25 C

Tout : 100%

5 1ﬁs/ DW

2pus/DIV

I 12V ' Tout : 0%

Tout : 100%

SomVDIV | Sms/DIV “50mV/DIV 2ps/DIV
A Tout : 0% Jout : 100%

v 501.11V/DIV ‘ 51ﬁs/DiV

2us/DIV

" 50mV/DIV

TDK-Lambda
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2.12 EM I #

Electro-Magnetic Interference characteristics

MEE -85

Conducted Emission

5v |

Point A
(2.961MHz)

Ref. Limit |Measure
Data| (dBuVv) | (dBuV)

QP | 560 | 41.1

AV 46.0 21.4

Point B
(15.558MHz)

Ref. Limit |Measure
Data| (dBuVv) | (dBuV)

ZWS10B

QP 60.0 49.6

AV 50.0 37.9

Point C
(3.001MHz)

Ref. Limit |Measure
Data| (dBuV) | (dBuV)

QP | 560 | 394

AV 46.0 17.8

Point D
(15.604MHz)

Ref. Limit |Measure
Data| (dBuVv) | (dBuV)

Conditions Vin : 230 VAC
Tout : 100 %
Ta : 25°C
Phase : L
EN 55032 Class B
[PointAl [Point.B] QP Limit
I A
&l EN 55032 Class B
AV Limit
Phase : N
EN 55032 Class B
[Faintc) [Boion) QP Limi

"

A

EN 55032 Class B
AV Limit

QP | 60.0 | 47.6

AV 50.0 374

EN55011-B,VCCI-B,FCC-BD R SHEILEN55032 class BOBRFYE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda



2.12 EM I #

MEE -85

Conducted Emission

ZWS10B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
Phase : L
EN 55032 Class B
[Point:A] [Paint.B] QP Limit

12V |
Point A
(2.994MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 56.0 44.1
AV 46.0 24.6
Point B
(15.923MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 60.0 49.7
AV 50.0 38.2
Point C
(2.995MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 46.0
AV 46.0 24.7
Point D
(15.922MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 50.1
AV 50.0 38.3

EEn=S==Pill

&
<

EN 55032 Class B
AV Limit

Phase : N

EN 55032 Class B

[Point:Cl [PaintD] QP Limit
4_,

A

EN 55032 Class B
AV Limit

EN55011-B,VCCI-B,FCC-BD[RSHEILEN55032 class BORFUE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda T-19



2.12 EM I #

MEE -85

Conducted Emission

ZWS10B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
Phase : L
EN 55032 Class B
[Paint.A] [Point.B] QP Limit
EN 55032 Class B
AV Limit
Phase : N
EN 55032 Class B
[Baint:Dl QP Limit

St ===

&
<

EN 55032 Class B
AV Limit

24V |
Point A
(2.861MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 56.0 394
AV 46.0 17.5
Point B
(15.866MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 60.0 493
AV 50.0 38.8
Point C
(2.825MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 43.0
AV 46.0 20.5
Point D
(16.004MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 50.8
AV 50.0 40.1

EN55011-B,VCCI-B,FCC-BD[RSHEILEN55032 class BORFUE & [F] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda T-20



2.12 EM T 44

ZWS10B

Electro-Magnetic Interference characteristics Conditions  Vin 230 VAC
Io 100 %
Ta 25 C
Bva¥s
M R SR T
Radiated Emission
5V HORIZONTAL VERTICAL
[dBuVim) <<QP DATA>> [dBuV/m] <<QP DATA>>
90 90
8 8
70 70
8 6
" —+Qr’ QP
40 Q 40
» A\ i \-‘ & ~ o / ™Vl o
P - \\‘ H_ﬁ\“\m_"_ o A/ o 2 i h -y Vi F‘\_ o)
— \\\,'\- B A "/ S L
1 — 1
0 0
30 50 70 100 200 300 30 50 n 100 200 300
Frequency[MHz] Frequency[MHz)
12V HORIZONTAL VERTICAL
[dBuV/m] <<QP DATA>> [dBuV/m] <<QP DATA>>
90 1]
8 8
70 n
60 60
50 <«0op 50 | < P
40 Q 40 Q
0 Al 0 A\ A
P pY| \w I\
Pl N AENAN N A TAN Nl i WY N
\W./‘\,__/,,/"/ ¥ \,/J ML Kol ™ F et e
10 10
0 1]
30 50 70 100 200 300 30 50 70 100 200 300
Frequency[MHz] Frequency[MHz]
24V HORIZONTAL VERTICAL
[dBuVim) <<QP DATA>> [dBuVim] <<QP DATA>>
) %
80 80
70 70
8 &
5 - 5 -«—
@ [ QP ) [ QP
) fa %0 _ il A
"\ s \ P . |/ M
20 / o h \/\ Fal A A £ J \ M '(N J) L
i Ea Y W~ V77 T ks 2 Y G AT
A -~
10— 10
0 0
30 50 70 100 200 300 30 50 70 100 200 300
Frequency[MHz] Frequency[MHz]

EN55011-B,EN55032-BD[BSE L VCCI class BO[RSE & [F U

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

FRITE— 7 HE

Indication is peak values.

TDK-Lambda
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