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ZWS150B

1. BlEHE Evaluation Method
1.1 JEEE Circuit used for determination

HIEEE] Circuit 1 used for determination

. FRERE Steady state data

< BWEIRIRE R Over current protection (OCP) characteristics
- WEE R Over voltage protection (OVP) characteristics
WA H BB Y Rk Output rise characteristics

< AT YRRk Output fall characteristics

« PR B ] R Hold up time characteristics

Digital power meter

AC POWE]
SUPPLY

gLoad

AAA
oy

Shunt Res.

Controlled Temp. Chamber

HIEIEIEE2 Circuit 2 used for determination

REISE (BRRE) Bt Dynamic load response characteristics

Digital power meter

e |

Wi Dynamic dummy
load
AC POWER Load |1
SUPPLY :[,___ Load [2 JL
AAA
wy
Shunt Res.

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

100%
95%

55%
50%
Min

tr tf

B EI¥ES Circuit 3 used for determination
« AJ3i— B (BB K’ Inrush current waveform

Slide Reg.

Digital power meter

P
Dynamic
':D Dip <_? L
Simulator # Load
———————
Current probe Shunt Res.

TDK-Lambda T-1
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B ZE ¥4 Circuit 4 used for determination

- U — 7 Bk Leakage current characteristics
Digital power meter
r

______ -

AC POWERI i'};
SUPPLY current

Isolation Trans meter

—QAC ACYQ
Shunt Res.

HIE[E]#E5 Circuit 5 used for determination
WAV T AR Output ripple and noise waveform

Digital power meter

1.5m 502 Cable

Oscilloscope
Bandwidth : 100MHz

R :50Q

C1:0.1uF Film Cap.

C2 : 100uF Elect Cap.
C3 : 4700pF Ceramic Cap.

150mm

HIEREEL  Configuration used for determination

- EM T Rt Electro-Magnetic Interference characteristics
(@) MEF W TEE (g A4 X) Conducted Emission
5]

N
[~ -
t‘( AR (B i) N ZEEEKME
¥ D.U.T.(Earthed) TR (2m x 2m)
. Aluminum Plate| | vertical Ground
ﬁ\%\l %ﬁﬁ %ﬁ ?? D=80cm L. D=40cm Reference Plane
EMI Test Receiver !
Spectrum Analyzer [}
N L
& BRI —T =) H=80cm

Power Cable Stand

T H 1 [‘

i ~ o ANER
B b\ )] Power Source
N Earth Horizontal Ground Plane

(b) B RE (B A X) Radiated Emission

D=3m -
BRI )
y D.UT.(Earthed) 7~ 3
EMI Test Receiver E Aluminum Plate
Spectrum Analyzer -l
[+
Tro Amp, Py BRI—TN
Antenna  Fower Cable R
=} o
B—F—T Stand H=80cm
Tum Table
¢
O ASER
i ACE AR IE Power Source
N Earth Horizontal Ground Plane

TDK-Lambda T-2



12 EHBERS

List of equipment used

ZWS150B

EQUIPMENT USED MANUFACTURER MODEL NO.
| | DIGITAL STORAGE OSCILLOSCOPE | TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL9040L,
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE YOKOGAWA ELECT. 701928 / 701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L / FK-400L
7 | DUMMY LOAD PCN RHF250 SIRIES
8 | SLIDE REGULATOR MATSUNAGA $3-24100
9 | cvcr TAKASAGO AA2000XG
10 | cvcF KIKUSUI PCR4000L
11 | cvcE NF ES10000S
12 | LEAKAGE CURRENT METER HIOKI 3156
13 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
14 | CONTROLLED TEMP. CHAMBER ESPEC SU-641 / SH-240
15 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
16 | PRE AMP, SONOMA 310N
17 | AMN SCHWARZBECK NNLK8121
18 | ANTENNA SCHWARZBECK CBL6111D
TDK-Lambda T-3




2. BT —%

2.1 ¥t Steady state data
(1) AT - &% - BEEEHIES - BEERE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

Characteristics

ZWS150B

Start up voltage (Vin)

76VAC

73VAC

Drop out voltage (Vin)

TDK-Lambda

I 5V | 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC [ 100VAC | 200VAC | 265VAC line regulation
0% 5.001V | 5.001V | 5.003V | 5.004V 3mV 10.060%
50% 5.000V | 5.000V | 5.002V | 5.003V 3mV 0.060%
100% 4999V | 4999V | 5.001V | 5.001V 2mV 0.040%
load 2mV 2mV 2mV 3mV
regulation| 0.040% | 0.040% [ 0.040% | 0.060%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 5.004V | 4.999V | 4.996V 8mV | 0.160%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Tout: 100 %
Start up voltage (Vin) | 75VAC
Drop out voltage (Vin) | 71VAC
12V 1. Regulation - line and load Condition Ta: 25 °C
Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.004V | 12.004V | 12.004V | 12.004V OmV 0.000%
50% 12.003V | 12.003V [ 12.003V | 12.004V 1lmV 0.008%
100% 12.003V | 12.003V [ 12.003V | 12.003V OmV 0.000%
load 1mV ImV ImV ImV
regulation| 0.008% | 0.008% [ 0.008% | 0.008%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 11.991V | 12.003V | 11.994V | 12mV [ 0.100%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
. Tout : 100 %
Start up voltage (Vin) | 76VAC
Drop out voltage (Vin) | 70VAC
24V 1. Regulation - line and load ' Condition Ta: 25 °C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 23.966V | 23.966V | 23.968V | 23.968V 2mV 0.008%
50% 23.967V | 23.967V | 23.968V | 23.968V lmV 0.004%
100% 23.968V | 23.967V | 23.969V | 23.969V 2mV 0.008%
load 2mV lmV lmV 1mV
regulation| 0.008% | 0.004% | 0.004% | 0.004%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25°C +50°C | temperature stability
Vout 23.939V | 23.967V | 23.963V | 28mV | 0.117%
3. Start up voltage and Drop out voltage Conditions Ta: 25 C
Iout: 100 %

T-4



(2) ZhERXTHIF 1B

ZWS150B

Conditions Vin : 85 VAC

: 200 VAC ——

Efficiency vs. Output current
: 100 VAC
1 265 VAC
Ta : 25°C
5V |
100
S
&
3
2
&
=
0 20 40 60 80 100
QOutput current (%)
| 12v |
100
g T S
2 : T
g ----------- 9 8-t L TR e S
2 i H 1 i
Hm:: 80 | // ”””””
70
0 20 40 60 80 100
Output current (%)
| 24v |
100 ;
S e =
7 | |
.5 T T
=
'Ea‘ - ’7 “““ RSt s S e e
| S N S SR

60 80 100

Output current (%)

TDK-Lambda
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(3) AN BRI BN

Input current vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC ———
: 200 VAC ——
: 265 VAC ————
Ta : 25°C
5V |
4.0
<
B
To: 0% g
Vin Input current =t
85VAC 0.42A )
100VAC 0.37A
200VAC 0.14A
265VAC 0.12A
12V |
4.0
<
B
To: 0% %
Vin Input current =
85VAC 0.11A g
100VAC 0.10A
200VAC 0.07A
265VAC 0.10A
0 20 40 60 80 100
Output current (%)
24V |
<
g
lIo: 0% %
Vin Input current *é
85VAC 0.12A |
100VAC 0.12A
200VAC 0.07A
265VAC 0.10A
0 20 40 60 80 100
Output current (%)

TDK-Lambda T-6



(4) ADEH*HIIER

Input power vs. Output current

To: 0%
Vin Input power
85VAC 8.1W

100VAC 8.0W
200VAC 7.7W
265VAC 7.0W

12V
To: 0%
Vin Input power
85VAC 1.1W
100VAC 1.2W

200VAC 1.0W

265VAC 1.5W

24V
To: 0%
Vin Input power
85VAC . 1.2W
100VAC 1.5W
200VAC 1.2W
265VAC 1.6W

200

160

120

80

Input power (W)

40

200

160

120

80

Input power (W)

40

200

160

120

80

Input power (W)

40

TDK-Lambda

ZWS150B

Conditions Vin :

85 VAC ---=

100 VAC ——-
200 VAC ——
265 VAC ———

Ta: 25 °C

20 40 60 80 100
Output current (%)
20 40 60 80 100
Output current (%o)
20 40 60 80 100
Output current (%)
T-7



2.2 BETISRERE

Over current protection (OCP) characteristics

Conditions Vin: 100 VAC

ZWS150B
2.3 BB

Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC

Ta: -10 °C — Tout: 0%
25C @ - Ta: 25°C
50 °C E—
6 |
5 S — .
E “3 OVP Point
P T e S B e S [ -
%D | Vout —
§ 3 '"'"‘“"“""""”‘““““’“““’“T‘/‘“;/j ”””””
é ) EE R i N N
@) ov—
1 b ]
0 ‘ _
0 50 100 150 2V/DIV 2s/DIV
Output current (%o)
12V
12 f~§~ ....................................................................................................
_ 10 I T A A N -“L “““““““““ T B R R S B S AL S
S | OVP Point
S el -
& I" Vout —
T B Nt e ‘\ _________
b= ;
g« 4 b )
© | ov —
S S S [
0 I R f
0 50 100 150 5VIDIV____ | 10s/DIV
Output current (%)
24V
25 T T N R A FE R R B R R RTRERERRN
P N N N R OVPP . t ,,,,,,,,,,
S 20 [ oint
(5]
& s b Vout = 1
S
>
= SN U WU U AU | L S
2 10
S oV —
S e W
0 N
0 50 100 150 10V/DIV | 10s/DIV
Output current (%)
TDK-Lambda T-8
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2.4 HASH BV Eik

2808

EEE

-

v O O W

0O O \0
— NN

g

>

=

2

m

=

Q

O

Output rise characteristics

25C

Ta:

100%

Tout :

Tout : 0%

100%

Tout :

Tout : 0%

100%

Tout :

Tout : 0%

200ms/DIV

10V/DIV

200ms/DIV

10V/DIV

T-9
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2.5 HAED TR Ktk

Output fall characteristics

Tout : 0%

ZWS150B

Conditions Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25C

Tout : 100%

<~ Vout

— OV —

—10s/DIV _

[ 20ms/DIV.

Tout : 0%

Tout : 100%

«— Vout

«— OV —

"5V/DIV | 20s/DIV

[ 20ms/DIV_

Tout : 0%

Tout : 100%

— Vout

«— OV —

— Vin - VoA

10V/DIV | 20s/DIV

“10V/DIV

[ 20ms/DIV

TDK-Lambda
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ZWS150B
2.6 HIPREFREFERrItE

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

200 VAC ——
Ta : 25°C

5V |

1000
£
g

'i 100
=
=
Q
T

10

0 20 40 60 80 100
Output current (%)

| 12v |

1000
£
(]

'*i 100
=
=
=]
=

10

0 20 40 60 80 100
Output current (%)

£
£
'i 100
=
=
=]
as

10

0 20 40 60 80 100
Output current (%o)

TDK-Lambda T-11
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2.7 BERE (AWRZE) R
Dynamic load response characteristics Conditions Vin: 100 VAC
Iout: 50 % <>100%
(tr = tf = 50us)
Ta: 25°C

| 5V | f=100Hz ‘ f=1kHz

/»_——__—_—%!»———-e— Vout — : , \

1< Tout:0% —|

100mV/DIV | 2msDIV 100mV/DIV 200 2 s/DIV
+1.06% 1.93% 11.19% 1.86%

| 12V | f=100Hz | f=1kHz

‘‘‘‘‘‘‘ . e v e— Iout'o% O S O PO BT O U OIU PO U TUUPSUPE SUUUIUTOUE SUPPRI

100mV/DIV | 2msDIV 100mV/DIV 200 2 s/DIV
10.24% 035% T 0.25% 20.34%

| oav | f=100Hz f=1kHz

= Vou —

| | | E | | | | | - Iout N A E E | |
8 ......... ......... (—Iout.o% T S P S ROE SO SO POOS POTUUIE JORNURE SOPPTPRE IR

100mV/DIV 2ms/DIV 100mV/DIV | 200 p s/DIV
+0.14% -0.17% +0.15% -0.16%

TDK-Lambda .12
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2.8 ANJIE LR

Response to brown out characteristics Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

5V |

<« Vout

A=26ms | SR S O W (N S
TR

B=28 : : : : 5
ms N N L ' ......... ......... ......... e OV
C =36ms : ' ' : :

<~ Vin

< Vout

A =27ms

B =36ms
«— Vv

C=37ms

< Vin

A =27ms

B =36ms

C =38ms

10VDIV | 50ms/DIV

TDK-Lambda | T-13
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2.8 ANEEBRHEEE
Response to brown out characteristics Conditions Vin : 200 VAC
Iout : 100 %

Ta : 25°C

L sv |

......... ‘I | © Vout

A=27ms
e

B = 38ms R o
........ : 1 ......... ......... e_

C =39ms

< Vin

2V/DIV ! 50ms/DIV

< Vout

A =35ms

«— 0V

B =38ms

C=43ms

........ e ‘ e

B =38ms g
e '\

C =44ms

< Vin

[0VIDIV | 50ms/DIV_

T-14
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ZWS150B
2.9 AN —UER (BAER) B

Inrush current waveform

Conditions Vin: 100 VAC
Tout : 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° : ¢ =90°

__________________ O e
S o :

________________ aj ol Lo Jmmi
| 1 A A N 11

il

I —

10A/DIV | 100ms/DIV T0A/DIV | 100ms/DIV

pls—

Conditions  Vin: 200 VAC
Iout: 100 %
Ta: 25 C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°

: A : : L E : : : ; B 5 RVRRLRIRRCATNROT NN
T ; : HHH LARERRRREARAR] R Iin — : ; ;’; : : ﬂﬂﬂﬂnnlnnn

i ALY
R IRL R

20A/DIV__ | 100ms/DIV 20A/DIV__ | 100ms/DIV

TDK-Lambda T-15



2.10 U — 7 Bt

Leakage current characteristics Conditions Tout: 0% ------

Leakage current (mA)

Leakage current (mA)

0.5

04

0.3

0.2

0.5

0.4

0.3

0.2

0.1

0.0

ZWS150B

100 %
Ta: 25°C
Equipment used : 3156 (HIOKI)

f: 50 Hz
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz

80

120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-16



2.11 KAV v 70, A4 X%

Output ripple and noise waveform

| 5V

ZWS150B

Conditions Vin: 100 VAC
Tout : 100 94

I AT I P ETT RPN

12V

24V

20mV/DIV

TDK-Lambda

Ta:

25C

T-17



2.12 EM I #

Electro-Magnetic Interference characteristics

ZWS150B

Conditions Vin : 230 VAC
TIout : 100 %
Ta : 25C
MEE -85
Conducted Emission

L 5v |
Phase : N
[dBé SN)]
1 vccicuss
SRR E QP Limit
=2 <
3 - ]
= e VCCI Class B
— U Ll L L 0 naatiihe : AV Limit
(237kHz) 20 {1 ot bl L
Ref. Limit |Measure il F
Data| (dBuV) | (dBuV) :
of P .
QP 62.2 47.6 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
AV 52.2 44.0
Phase : L
[dBééJ.V)]
VCCI Class B
QP Limit
z |
|
VCCI Class B
Point B AV Limit
(237kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV) :
QP 62.2 50.6 015 050  1.00 500  10.00 30.00
Frequency [MHz]
AV 52.2 48.6

EN55011-B,EN55032-B,FCC-BD [RSE L VCCI class BOBRFE & [7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda



2.12 EM I 5k ZWS150B

Electro-Magnetic Interference characteristics

Conditions Vin : 230 VAC
Tout : 100 %
Ta : 25°C
MEE -85
Conducted Emission
| 12V |
Phase : N
[dB(nW)]
AET ERE
6 A | VCCIClass B
P RN i QP Limit
— = —
T : - ]
| F i H it
O H | VCCI Class B
Port A a0 H l ”,l i AV Limit
(238kHz) 20
Ref. Limit [Measure 105
Data| (dBuVv) | (dBuV) E
. Do
QP 62.2 50.2 0.15 0.50 1.00 5.00 30.00
Frequency [MHz]
AV 52.2 47.4
Phase : L
[dB( V)]
0 —
VCCI Class B
QP Limit
E I
o |
VCCI Class B
Point B AV Limit
(238kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV) g
QP 62.2 50.3 15 050  1.00 5.00 30.00
Frequency [MHz]
AV 52.2 48.2

EN55011-B,EN55032-B,FCC-BD [RSEILXVCCI class BOBRFE & [7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda



2.12 EM I #

ZWS150B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
Mew i - 7EIE
Conducted Emission
| 24V |
Phase : N
Point A Tt sl
3ty
Ref. Limit |Measure . A P VCCI Class B
Eob b b i A P Limit
Data| (dBuV) | (dBuV) 70 L QP Limi
QP | 622 | 489 so\ ] B ]
- SRR P «
AV | 522 | 456 g L T~ o al |
Sl e | '§§5“| ' VCCI Class B
: i AV Limit
PoniB 30 | i | l | imi
(4.86MHZ) 20 f
Ref. Limit |Measure : P
Data| (dBuV) | (dBuV) E B
QP 56.0 42.0 %.15 0‘5‘50 1.00 l5.oo k1lo.oo 30.00
Frequency [MHz]
AV 46.0 39.9
Phase : L
[dB( V)]
0 —
VCCI Class B
QP Limit
Z |
—
VCCI Class B
Point C AV Limit
(237kHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuVv)
QP 62.2 49.7 015 050 1.0 500  10.00 30.00
Frequency [MHz]
AV 52.2 46.7

EN55011-B,EN55032-B,FCC-BD [RSEILXVCCI class BOBRFE & [7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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2.12 EM T 44

Electro-Magnetic Interference characteristics

M R SR T

Radiated Emission

5V

HORIZONTAL

ZWS150B

Vin 230 VAC
Io 100 %
Ta 25 C

Conditions

VERTICAL

[dB( 2 V/m)] [dB( & V/m)]
70 H H H H : ?0
& &
_w L o _w®
[ H H H ; ik ; 2 P :
3y ) Vo) A 3 VV V\ Ii\ .VA )
20 Bagt— || M/ \ i : :
M Wis g \,N W “%
oYW/ |
" Poob i ‘ ; " :- ; :
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
12V HORIZONTAL VERTICAL
[dB( 1 V/m)] [dB( x V/m)]
70 70
60 60 :
” «Qp - « QP
| _w® —_— I
g P b P |
AN ALY
NG VY
) S
0 - 0 :
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
24V HORIZONTAL VERTICAL
[dB( 1 V/m)] [dB( 2 V/m)]
% . 0
|| e b e
_ w0 — - _ w0 B ——— -
g P Pl ; g P A i
4 e 33;5;{1 Agl S A,A;f\':nwwwm
by A A
10 — 10 -
. ‘ : | . , : .
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]

EN55011-B,EN55032-BO [RFUEIFVCCI class BO[RSE & [ T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FRITE— 7 H

Indication is peak values.

TDK-Lambda
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