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ZWS15B

1. JEHE Evaluation Method
LT 0 ] Circuit used for determination
MBI 1 Cireuit 1 used for delermination
Steady state data
i g Over current protection (OCP) characteristics
. JIThL J"Mi Over voltage protection (OVP) characleristics
- W Jar »_,I;; 30 P Oulput rise characteristics
< I3 B TR DY i Output fall characteristics
FH 79 P IR ) et Hold up time characteristics
Digital power meter
v o —— ooy
swi |
I I
AC POWER | |
SUPPLY I I
|
Shunt Res.
Controlled Temp. Chamber
P E[E g2 Cncmt 2 used for determination
IR PERSE (AT RE) d5TE Dynamic load response characteristics
Digital power meter
Swi .
Dynamic dummy
load
AC POWER Y Load 71
SUPPLY I M @ Tod {7 - L
VAC B, —Wy
Shunt Res.

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

MEMERE3 Circuit 3 used for determination

Slide Reg.

« AFIY— T (98 AT B

d

Inrush current waveform

Digital power meter

Dynamic
Dip
Simulator

Shunt Res.

Current probe\
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MEE %4 Circuit 4 used for determination
- U= SRR

Leakage current characteristics
Digital power meter

Leakage
current
meter

AC POWER S
SUPPLY

*

[sofation Trans

;E Load

MEE S Circuit 5 used for determination
P U T, A R

Output ripple and noise waveform

Digital power meter

AC POWER
SUPPLY

Oscilloscope
Bandwidth: [00MHz

1 500

150mm : 0.1uF Film Cap.

R
Cl
C2: 100uF Elect Cap.

C3 : 4700pF Ceramic Cap.

W ERERL  Configuration used for determination
- EM I % Electro-Magnetic Interference characteristics
(a) MEF MG TR (it A ) Conducted Emission

EMI Test Receiver
Spectrum Analyzer

PLRIERE (e
D.U.T.(Earthed

5 L T

TR
Aluminum Plate|

FEAEXME
(2m X 2m)
Vertical Ground
Reference Plane

(b) HEH S

M

BAIREE (B /A X)

D=80cm <__.Q__49.ull_>
AMN 50€/50uH €
EE A — TN ) H=80cm
Power Cable Stand
7 , . Ja
7;7' -
HEHE AR R H
Earth Horizontal Ground Plane

Radiated Emission

D=3m ot bl B (e
< > RS () .
D.UT(Earthed) 7 /7 3 1E
EMI Test Receiver 7, uminum Plate
Spectrum Analyzer / s / .
Pre Amp. - . +
—\ oy BT
Antenna Power Cable &
_ . - H=
=T =TI Stand 80cm
~. v
Py T4
- ~
JEH

AR LR iE

Horizontal G

TDK-Lambda
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1.2 {1 0 B

List of equipment used

ZWS15B

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | PIGITAL 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
8 | 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
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2. Kptgs— & Characteristics 7WS15B

2.1 §#FE  Steady state data
(1) AJy - B - RS,/ ) - e

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

I 5V I 1. Regulation - line and load

Condition Ta:

TIout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.000V | 5.000V | 5.000V | 5.000V OmV (0.000%
50% 4,998V | 4.998V | 4.998V | 4997V ImV 0.020%
100% 4,995V | 4.995V | 4995V | 4995V OmV 0.000%
load SmV SmV SmV SmV
regulation| 0.100% | 0.100% | 0.100% | 0.100%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 4997V | 4.995V | 4.993V 4mvV | 0.080%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout : 100 %
Start up voltage (Vin) | 48VAC
Drop out voltage (Vin) | 48VAC
12V 1. Regulation - line and load : Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.000V | 12.001V | 12.002V | 12.002V 2mV 0.017%
50% 12.000V | 12.000V | 12.000V | 12.000V OmV 0.000%
100% 11.997V | 11.997V | 11.996V | 11.996V ImV 0.008%
load 3mV 4mV 6mv 6mV
regulation| 0.025% | 0.033% | 0.050% | 0.050%
2. Temperature drift Conditions Vin: 100 VAC
Tout: 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout | 12.010V | 11.997V [ 11.986V | 24mV | 0.200%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout: 100 %
Start up voltage (Vin) | 48VAC
Drop out voltage (Vin) [ 47VAC
24V 1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 23,991V | 23,992V | 23.993V | 23.994V 3ImV 0.013%
50% 23,997V | 23.997V | 23.996V | 23.996V ImV 0.004%
100% 23.989V | 23.988V | 23.988V | 23987V 2mV 0.008%
load SmV 9mV dmV ImV
regulation| 0.033% | 0.038% | 0.033% | 0.038%
2. Temperature drift Conditions Vin: 100 VAC
Iout: 100 %
Ta -10°C +25°C +50°C | temperature stability
Vout 24.049V | 23.988V | 23.941V | 108mV | 0.450%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) | 53VAC
Drop out voltage (Vin) | 46VAC
TDK-Lambda T-4



(2) ZhERKSH T R
Efficiency vs. Output current Conditions Vin : 85 VAC ------

100

90

Efficiency (%)

50

12V |

100

90
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=]
B
2
&
fd

60

50

24V |

100
90
g
Z 80
&
8
[&3
g 0
23]
60
50

ZWS15B

: 100 VAC ———

1 200 VAC ——

1265 VAC ———-—
Ta : 25°C

20

60 80 100

Output current (%)

20 40 60 80 100

Qutput current (%)

20

60 . 80 100

Output current (%)
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ZWS15B

R HH 0 R
Input current vs. Qutput current Conditions Vin : 85 VAC -~----
: 100 VAC - ——
: 200 VAC ———
0 265 VAC ———~
Ta : 25°C

5V |
0.5
0 |
5
To: 0% %
Vin Input current 5
85VAC 0.007A g
100VAC 0.008A
200VAC 0.014A
265VAC 0.019A
Output current (%)
12V |
0.5
04 | — — S S— -
B
lo: 0% 5
Vin Input current =
85VAC 0.007A k)
100VAC 0.008A
200VAC 0.014A
265VAC 0.019A
0 20 40 60 80 100
Qutput current (%)
24V |
0.5
<
5
To: 0% 5
Vin Input current “g;
85VAC 0.007A R
100VAC 0.008A
200VAC 0.014A
265VAC 0.019A
0 20 40 60 80 100
Qutput current (%)

TDK-Lambda T-6



(4) ATy I1%d H e i

Input power vs. Output current

To: 0%
Vin Input power
8SVAC 0.09W
100VAC 0.09W
200VAC 0.13W
265VAC 0.17W
12V
To: 0%
Vin Input power
85VAC 0.07W
100VAC 0.07W
200VAC 0.11W
265VAC 0.16W
24V
Io: 0%
Vin Input power
8§5VAC 0.10W
100VAC 0.10W
200VAC 0.14W
265VAC 0.17W

Input power (W) Input power (W)

Input power (W)

30

20

10

30

20

10

30

20

ZWS15B

85 VAC ---—
100 VAC —-—
200 VAC ——

. 265 VAC ——-
Ta: 25 °C

Conditions Vin :

SRR """""""""""""""""""""""""""""""""""""""""" / """"""""
0 20 40 60 80 100
Output current (%)
0 20 40 60 80 100
Output current (%)
0 20 40 60 80 100

Output current (%)
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ZWS15B

2. 2 it R R PR 2.3 IR FEPRTEAFE
Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics
Conditions Vin: 85 VAC -~----- Conditions Vin: 100 VAC
100 VAC  ----+- Iout: 0%
200 VAC — Ta: 25°C

265 VAC ———-

6 a
5 SENETUUNRE SO SO (N N S N U S
3 S ove pein
A Y A P Point
YO St S b el A 6 O R e S -
g Vout —
S 3
=3
2
jo]
o oV — |-
1 _
0 50 100 150 200 250 2V/DIV Ss/DIV
Output current (%)
12V
R E
11 J SR SN R SO S o
Z % OVP Point
o 8 > i
&0 a
£ Vout —
S 6
5 4
S oV — :
2 R R
O I} i I | ! H : ; ‘ ) _’ ]
0 50 100 150 200 250 5V/DIV 5s/DIV
Output current (%)
24V
28 ;
24 : 7 : “““““““““
S A , //E/ . .
2 20 _ """ """ R S 0 S S OVP Point
o | . g oA ; g ; — |
éﬂ 16 Vout —
o
> 12
=]
2 8 N
O QV — [ e
4
0 l . - . - ' i : : : i
0 50 100 150 200 250 10V/DIV 5s/DIV

OQutput current (%)

TDK-Lambda T-8



2.4 WASLE B30 R
. . haracte ol

L s5v |

ZWS15B

anaan
Seze

| D C¢BA
A — e

. D CBA

| NWUWMM

W

|

W

-

|

|

|

|

S

VDIV

2001113/DIV '

DIV

200ms/DIV

| 12v |

. hem

T

i

b

“5V/DIV

200ms/DIV

5V/DIV

ZOOmS/DIV

| 24v |

| pcea

Vv : ; oy

| o

o

A

T0V/DIV

200ms/ DIV

“T0V/DIV

200ms/DIV
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ZWS15B

2.5 WAL H TR0 FrE
Output fall characteristics Conditions  Vin: 85 VAC (A)
100 VAC (B)
200 VAC (©)
265 VAC (D)
Ta: 25%C

l 5v. | Tout : 0% out : 100%

- ¢ Vout —

= OV — |-

— Vin = ]

VDIV “T0s/DIV VDIV 50ms/DIV

I 12V l : Tout : 0% Iout : 100%

AB. C L

— Vin =t

«— Vout —

— QV — |

“5V/DIV " 20s/DIV 50ms/DIV

I 24V ! Iout : 0% lout : 100%

ABch  AB C
\

< Vout — r ’” : . :

— Vin —{ L

“10V/DIV_ “505/DIV 10V/DIV 50ms/DIV
TDK-Lambda T-10




2.6 HIZREFRIE
Hold up time characteristics

ZWS15B

100 VAC
200 VAC ——
Ta : 25°C

Conditions Vin :

1000

100

Hold up time (ms)

40 60 80 100

Oulput current (%)

1000

100

Hold up time (ms)

40 60 80 100

Qutput current (%)

100

Hold up time (ms)

10

40 60 80 100

Qutput current (%)

T-11
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2.7 WEIGE (]

DF=YA

) RtE

Dynamic load response characteristics

f=100Hz

100mV/DIV

21115/DIV |

+0.75%

-0.99%

f=100Hz

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

Sttt bbbt
R R

1 — Tout
— Jout:0% —

100mV/DIV

" 2ms/DIV

+0.56%

-0.65%

f=100Hz

‘‘‘‘‘‘‘‘‘

I
i

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

-----
+

1 OOmV/ DIV

Zmb/ DW

+0.27%

-0.30%

r—

Vout

«— Jout —

« Tout:0% —

—

Vout

«— Vout

<« Jout

« Tout:0%

—0

— i

s

—

Conditions

ZWS15B

100 VAC

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

25 °C

Vin :
Tout :

Ta :

f=1kHz

,,,,,,,,,,,,,,,,

N

100mV/DIV

200 1 s/DIV

+0.83%

-1.06%

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

e i

100mV/DIV

200 1 s/DIV

+0.51%

-0.59%

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

To0mv/DIV |

200 12 s/DIV

+0.23%

-0.26%

TDK-Lambda
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ZWS15B

fede— QV

R

T 2V/DIV 200ms/DIV_

Ql , ( < Vout

AR

[ 12v ]

SVDIV 200ms/DIV

A L
N M 7 - <« Vout
e e OV

-
I
T

[ 24v ]

NI -

~10V/DIV 300ms/DIV.

TDK-Lambda



2.8 AJTHBREWHERHE

Response to brown out characteristics

| sV

Conditions

A = 130ms
B =137ms
C=154ms

D =186ms

300ms/DIV_

A =136ms
B=142ms
C=158ms

D =196ms

A =120ms
B =134ms
C=152ms

D =182ms

| ZOdllIS/DIV :

“1OVDIY |

TDK-Lambda

ZWS15B

Vin : 200 VAC
[out : 100 9
Ta : 25°C
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ZWS15B

2.9 ASV—TEIR (SENEHR) W
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°

« [in —

"""""" ——

N

T0A/DIV | 100ms/DIV T0A/DIV | _100ms/DIV

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

N -~ — S

T0A/DIV | 100ms/DIV T0A/DIV | 100ms/DIV

TDK-Lambda T-15



2.10

o E)E v b

Y — 7 Bl
Leakage current characteristics Conditions  ITout :
Ta:

£:
0.5
Y0 Ot U S U SOt NP
”
g
o 03
=i
(8]
:
gn 0.2
%
g .
- :
0.1 :
0'0 I3 i i !
80 120 160 200 240 280
Input voltage (VAC)
f:
0.5
03 A L SO R SN AR FOU O S S
= 03
:
5
o 02
¥
" ,
3 :
0.1 : :
OO ! ] i E
80 120 160 200 240 280
Input voltage (VAC)

ZWS15B

Equipment used

TDK-Lambda

100 %

0%

25 C

: 228 (Simpson)

50 Hz

60 Hz
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ZWS15B

2.11 Y v I, A X
Output ripple and noise waveform Vin : 100 VAC

Ta: 25 C

Conditions

Tout : 0%

Tout : 100%

“50mV/DIV_ | 5ms/DIV

T50mv/DIV 2us/DIV

Tout : 100%

‘ 12V | Tout : 0%

Ty a " - - B i

2 ;;Ls/ DIV

Tout : 0%

[ 2av ]

Tout : 100%

T 50mvV/DIV 5ms/DIV

" 50mv/DIV 2us/DIV

TDK-Lambda
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2.12 EM I #

MEE -85

Conducted Emission

ZWS15B

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

5V |
Point A
(195kHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 63.8 47.8
AV 53.8 31.4
Point B
(23.904MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 60.0 36.3
AV 50.0 28.5
Point C
(198.5kHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 63.7 51.2
AV 53.7 36.9
Point D
(24.093MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 60.0 37.6
AV 50.0 31.5

&
<

N

EN 55032 Class B
AV Limit
Phase : N
EN 55032 Class B
\ QP Limit
I \ ‘_,
' Y |
EN 55032 Class B
AV Limit

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 T-18



2.12 EM I #5t: ZWS15B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C

M -
Conducted Emission

12V |
Phase : L
Point A
L89KH EN 55032 Class B
(189kHz) QP Limit
Ref. Limit |Measure |
Data| (dBuVv) | (dBuV)
QP | 641 | 473 ]
AV | 541 | 310 o Class B
Point B
(9.8MHz)
Ref. Limit |Measure
Data| (dBuwV) | @BuwV) [ [ .
QP 60.0 40.6
AV 50.0 28.0
Phase : N
Point C EN 55032 Class B
(190.5kHz) [PaintD] QP Limit
Ref. Limit |Measure e

V'S

Data| (dBuV) | (dBuV)

A

QP | 640 | 509

EN 55032 Class B

AV 54.0 35.6 AV Limit

Point D

(291.5kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)

QP | 60.5 | 442

AV 50.5 31.6

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 #

Electro-Magnetic Interference characteristics

MEE -85

Conducted Emission

ZWS15B

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

Phase : L

EN 55032 Class B
QP Limit

EN 55032 Class B
AV Limit

V'S

V'S

| 24v |
Point A
(195kHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 63.8 47.6
AV 53.8 32.7
Point B
(16.54MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuVv)
QP 60.0 45.5
AV 50.0 36.4
Point C
(195.5kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.8 51.0
AV 53.8 37.2
Point D
(16.426MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 43.1
AV 50.0 35.2

Phase : N

EN 55032 Class B

[Paint-D] QP Limit
d |

En s &
I ) |

EN 55032 Class B
i 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-20



2.12 EM T 44

Electro-Magnetic Interference characteristics

M R SR T

Radiated Emission

5V HORIZONTAL
[dBuV/m) <<QP DATA>>
%0
80
0
80
- — QP
40 Q
- N
&) F A
e “u. i
P P
20 T T
G M SmaalinAianbnsmidimads? NV
0
30 50 70 100 200 300
Frequency[MHz]
12V HORIZONTAL
[dBuV/m] <<QP DATA>>
1]
80
0
80
50 ]_ -« QP
40
M
30 /ml /‘f'"‘ oy 5
A ’ﬂ "."l Vi \‘u'. K_ug\
Loz \/'/u_,\,\ M¢M-/w-n, v
10
0
0 50 i) 100 00 30
Frequency[MHz]
24V HORIZONTAL
[dBuV/m) <<QP DATA>>
9
80
0
80
: — QP
40 Q
r‘i
30 1y - 'y \—
2 Jad JV. Ny et \f"\u
o = At b W
e T, T
10
0
] 50 70 100 00 30
Frequency[MHz]

ZWS15B

Conditions  Vin 230 VAC
Io 100 %
Ta 25 °C
VERTICAL
& [6BuVim] <<QP DATA>>
8
70
60
50 — «Qp
40
LY LN J \ /
Al \ N Y A »-M‘.
1 o
0
30 50 70 100 200 300
Frequency{MHz]
VERTICAL
(dBuVim] <<QP DATA>>
0
70
80
50
40 [ «Qp
= W\, " ™
il = LT L e
10 b
0
30 50 70 100 200 300
Frequency[MHz]
VERTICAL
(dBuVin] <<QP DATA>>
80
70
60
50
. QP
0 — =y
2 — M wd S W ‘-\J
o i
0
30 50 70 100 200 300
Frequency{MHz]

EN55011-B,EN55032-BO [RFYEIZVCCI class BO[RSE & [ T
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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