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HFER#S

1.1

Evaluation Method ZWS 3 OB

Circuit used for determination

HEE[E1 Circuit 1 used for determination

- HRRIE Steady state data

- PR R Over current protection (OCP) characteristics
- E R R Over voltage protection (OVP) characteristics
s WIS B B30 REE Output rise characteristics

P RVASE WK Output fall characteristics

- PR IR R AR Hold up time characteristics

AC POWE
SUPPLY

Digital power meter

—— ———

Shunt Res.

Controlled Temp. Chamber

HIZEE 2 Circuit 2 used for determination

RPN (ARE) Rk Dynamic load response characteristics

AC POWER
SUPPLY

[

SW1

Digital power meter

Dynamic dummy
load
Load

1
@ Load ZJ_I_

AC v
Shunt Res.
HIEEIFES Circuit 3 used for determination
« NS — U (2B I Inrush current waveform

Slide Reg.

Digital power meter

Dynamic

IZD Dip

Simulator

Current probe

Shunt Res.

TDK-Lambda T-1



HE[E1#84 Circuit 4 used for determination

- U — 7w Leakage current characteristics
Digital power meter

AC POWER
SUPPLY 1 il% Leakage
current

Isolation Trans meter

AC POWER
SUPPLY

L_OAC ACQO
Shunt Res.

HIE[E¥ES Circuit 5 used for determination
S PR N N3 Output ripple and noise waveform

Digital power meter

R :50Q

Cl:0.1uF Film Cap.

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

150mm

M EREEK  Configuration used for determination
- EM I et Electro-Magnetic Interference characteristics
(a) HEEm &L (fE ) A X) Conducted Emission

§ BEEIEER (BeHh)
TV IR

/ : D=40cm

DL IR A

1.5m 502 Cable

Oscilloscope
Bandwidth : 100MHz

ZWS30B

;g\ Load

EEAEKHE
2m X 2m)
Vertical Ground
Reference Plane

AMN 5090/50uH

EMI Test Receiver
Spectrum Analyzer

BRr—7L | B H=80cm
Power Cable Stand

¥ 77 D O ANEH
B IR IR Hi
(b) HEFBRIRE (kA X) Radiated Emission
D=3
- RN ()
TV IR
EMI Test Receiver
Spectrum Analyzer P
Pre Amp. . R
\ 7T BIRT—7 v
Antenna  ower Cable B
H—rT—T ) Sthd F=80cm
77 ; O ANER
Bt KSR Hiv

TDK-Lambda
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1.2 (EHRIERRR

List of equipment usec

ZWS30B

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | 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 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI-03
12 | LISN ROHDE & SCHWARZ ENV216
13 | BICONICAL ANTENNA EMCO 63208

TDK-Lambda
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2. T —% Characteristics
2.1 &M Steady state data ZWS30B
(1) AT - A% - BELE), S - KErEE
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% 4998V [ 4998V | 4998V | 4.998V OmV 0.000%
50% 4999V [ 4.999V | 4999V [ 4.999V OmV 0.000%
100% 4999V [ 4999V | 4999V | 4.999V OmV 0.000%
load ImV ImV ImV ImV
regulation| 0.020% | 0.020% | 0.020% [ 0.020%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 5.005V | 4.999V | 4.994V 11mV | 0.220%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) | 52VAC
Drop out voltage (Vin) | 41VAC
12V 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC [ 100VAC | 200VAC | 265VAC line regulation
0% 12.003V | 12.003V | 12.003V | 12.003V OmV 0.000%
50% 12.004V | 12.004V | 12.004V | 12.004V OmV 0.000%
100% 12.004V | 12.004V | 12.004V | 12.004V OmV 0.000%
load ImV ImV ImV ImV
regulation| 0.008% | 0.008% | 0.008% [ 0.008%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 12.022V | 12.004V | 11.968V | 54mV | 0.450%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) [ 49VAC
Drop out voltage (Vin) | 41VAC
24V 1. Regulation - line and load Condition Ta: 25 °C
lout\ Vin | 85VAC [ 100VAC | 200VAC | 265VAC line regulation
0% 24.014V | 24.014V | 24.014V | 24.014V OmV 0.000%
50% 24.014V | 24.014V | 24.014V | 24.014V OmV 0.000%
100% 24.013V | 24.013V | 24.013V | 24.013V OmV 0.000%
load ImV ImV ImV ImV
regulation| 0.004% | 0.004% | 0.004% [ 0.004%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25°C +50°C | temperature stability
Vout 24.086V | 24.013v | 23.970V | 116mV | 0.483%
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) Bh=xTH B

ZWS30B

Output current (%)

TDK-Lambda

Efficiency vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC —-—-—
: 200 VAC ——
1265 VAC ———-
Ta : 25°C
5V |
100
90
E w T TEEEs e -
> -
8
‘5 70
=
m
60
50
20 40 60 80 100
Output current (%)
12V |
100
90
S 80
2
8
‘5 70
=
m
60
50
20 40 60 80 100
Output current (%)
| 24v |
100
90
e R e R e ok
S 80
oy
8
'S 70
=
m
60
50
20 40 60 80 100
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(3) AJyEiFixtH B

Input current vs. Output current

SV
lIo: 0%
Vin Input current
85VAC 0.007A
100VAC 0.008A
200VAC 0.015A
265VAC 0.019A
12V
To: 0%
Vin Input current
85VAC 0.008A
100VAC 0.008A
200VAC 0.016A
265VAC 0.021A
24V
lo: 0%
Vin Input current
85VAC 0.008A
100VAC 0.009A
200VAC 0.016A
265VAC 0.021A

ZWS30B

Conditions Vin : 85 VAC ------
: 100 VAC —-—-—
: 200 VAC ——
1265 VAC ———-
Ta 25 °C
1.0
0.8
2
- 06 L
5 T
E !
et
3 04 -
a ’,—”. Pl
E ”,.": . /—
0.2 e // — _ -
L= — -
==
0.0
0 20 40 60 80 100
Output current (%)
1.0
0.8
g 0.6 o
% . /,,—"' e
e R g
= g
o 04 e
= s
(o8 Lo /
= e — -
0.2 T _— _— -
/‘“7’(?_’—/ -
0.0
0 20 40 60 80 100
Output current (%)
1.0
0.8
g P N R R R R
% o ; :// i
E ____ -
© 04 - ,j .= /
s 1 = - -
g =t g _— -
0.2 /_'/—’/ — —
P — —
e e
el
0.0
0 20 40 60 80 100
Output current (%)
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(4) AFEII%H Bl

Input power vs. Output current

To: 0%
Vin Input power
85VAC 0.07W
100VAC 0.08W
200VAC 0.11W
265VAC 0.13W
12V
To: 0%
Vin Input power
85VAC 0.05W
100VAC 0.06W
200VAC 0.10W
265VAC 0.14W
24V
lo: 0%
Vin Input power
85VAC 0.11W
100VAC 0.11W
200VAC 0.18W
265VAC 0.24W

) P
(e} S

—_
(e}

Input power (W)
\®)
()

Input power (W)
[y} (%) BN
(e} () ()

W EAN —_
(e (e o

—
(e}

Input power W)
()

ZWS30B

Conditions Vin : 85 VAC ----
100 VAC —--—
200 VAC ——
265 VAC ——-
Ta: 25 C

e

-
7
20 40 60 80 100
Output current (%)
G ‘
/’f,/
=z
Z
prd
/, /
//
20 40 60 80 100
Output current (%)
a’f,//r -
///
~
o
20 40 60 80 100

Output current (%)
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2. 2 B EIMIRERE

Over current protection (OCP) characteristics

2.3 @B ERERE

Over voltage protection (OVP) characteristics

ZWS30B

Conditions Vin: 85 VAC =------ Conditions Vin: 100 VAC
100 VAC ==+~ Iout: 0%
200 vaC Ta: 25°C
265 VAC ———-
Ta: 25°C
6
> ‘\/’ 7
- 'z |
=4 ARy “ OVP Point
A2 -
%ﬁ 3 | a // Vout — 4{
§ "', // II'|
E ,(//
g2 27
S 1 4 oV —
y
0
0 50 100 150 200 250 ZV/DIV 10s/DIV
Output current (%)
12V
12 .
// 77
10 any/id
7
S, v OVP Point
o V4 -
§D6 //// 7 Vout —
g // ;"
24 Al
S Y oV —
2 /s
I'V
" 5V/DIV 10s/DIV
0 50 100 150 200 250 s
Output current (%)
24V
28
24 —
/4
20 ez .
> Y7, OVP Point
1 Y% ~
% ° ,_’5;. 78 Vout —
EV Ly
% ,f';/ 7
= p7
5 b4 oV —
5 ) &
7
" 10V/DIV 10s/DIV
0 50 100 150 200 250 s
Output current (%)
TDK-Lambda I8




2.4 HASEH B3 Y Rk

Output rise characteristics

S5V | Iout : 0%

D C BA

i

l

— Vout —

— OV —

MR - ~

2V/DIV |  200ms/DIV
| 12V | Tout : 0%
D CBA
I~

VAR

5V/DIV |  200ms/DIV
| 24V | Tout : 0%
D CBA
\lﬁ____
—— AR
10V/DIV | 200ms/DIV

TDK-Lambda

— Vout —

«— OV —

<~ Vin —

— Vout —

— OV —

<— Vin —

ZWS30B

85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
25C

Conditions Vin:

Ta:

Tout : 100%

A

2V/DIV |  200ms/DIV

Tout : 100%

D C BA
i

-

AR

200ms/DIV

5V/DIV |

Tout : 100%

D_C BA
i

[

A

10V/DIV | 200ms/DIV

T-9



2.5 HALH TR Rk

ZWS30B
Output fall characteristics Conditions Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25TC
| 5V | Tout : 0% Tout : 100%
AB C D AB C D
| | I I vout I I I
T — ou Kl |
R o I I
"I I \ \ | | |
II'. III |!'|,\ l'.\ | | || |
\\ - b — OV — % 51— S lL.__._ -
. ||I"'i| ||n‘|| |P'| Iﬂ] |I"!|
(_Vil’l_>|"|illlllll ll
- f Ill JI | VJI lII‘llI |||”|I 'r
2V/DIV | 10s/DIV 2V/DIV |  50ms/DIV
| 12V | Tout : 0% Tout : 100%
AB C AB C D
[ e T |
' \ | | [
Iﬂ\g I\ \ | '| | I\
e — oV — i "
! 'HI 'nlu 'P'I |I;|II
VYUY
5V/DIV | 20s/DIV 5V/DIV |  50ms/DIV
24V | Tout : 0% Tout : 100%
Main 1.5 M 20s/div
AB C D AB C D
", 1 i \II
N (i
1 | 1
N \ﬁ-\h— || | |
- y — oV — sy ! |

10V/DIV

20s/DIV

50ms/DIV

Vi rll'|Il |IJ II'.
~ VR H]I'! /
10V/DIV
TDK-Lambda
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2.6 M) R ZWS30B

Hold up time characteristics Conditions Vin : 100 VAC ------
200 VAC ——
Ta : 25°C
SV |
1000
B —
3 R —
£ 100 e
Q‘ T == -
= e T
E ~~~~~~~~~
O s -
= e
10
0 20 40 60 80 100
Output current (%)
V|
1000
2 —
£ 100 e
Q‘ . = -
= “EmE Seeaal
i R e e S R B e s
S -
an
10
0 20 40 60 80 100
Output current (%)
| 24V |
1000
z —
by T
£ 100 e -
=3 . = =<
> - i
E ~~~~~~~~ -
o = -
T
10
0 20 40 60 80 100
Output current (%)

TDK-Lambda T-11



2.7 BEINE (AWRE) Fk

ZWS30B
Dynamic load response characteristics Conditions  Vin: 100 VAC
Iout: 50 %<—> 100 %
(tr = tf = 50us)
Ta: 25°C
| 5V f= 100Hz f= 1kHz
—— N -
m'_‘__.— «— Vout — jypm—— I\',mewmm
R 2 A A
! | |
— Jout —fee | S
< Iout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+1.66% -1.74% +1.42% -1.52%
| 12V f=100Hz f= 1kHz
f"""‘"'—J II | <— Vout H/\"\//"f\_“‘w
" — Jout —f—— e
< Iout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+1.03% -1.11% +0.95% -1.01%
24V ] f=100Hz f= 1kHz
—— lWI — Vout _)N
= i == 1< Iout — \ | nnn nannn e CRN RRURE RERE
< Iout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.38% -0.41% +0.38% -0.39%
TDK-Lambda

T-12



2.8 AJJEEB#E R

Response to brown out characteristics

ZWS30B

Conditions Vin : 100 VAC
Tout : 100 2%

Ta : 25°C
5v |
B C 1|\
i <— Vout
A =21ms /
B =27ms
— 0V
C=35ms
D = 65ms
< Vin
2V/DIV | 200ms/DIV
12V |
BC A
A -
A =25ms
B =32ms
— 0V
C=38ms
D = 68ms
< Vin
5V/DIV | 200ms/DIV
| 24v |
B C A
| | | <— Vout
A =22ms /
B =29ms
— 0V
C=42ms
D="72ms
<~ Vin
10V/DIV | 200ms/DIV

TDK-Lambda



2.8 AJJEEB#E R

Response to brown out characteristics

ZWS30B

Conditions Vin : 200 VAC
Tout : 100 2%

Ta : 25°C
5v |
B C 1|\ D
i | — Vout
A =128ms
B =134ms
— 0V
C=145ms
D = 180ms
< Vin
2V/DIV | 200ms/DIV
12V |
B C A D
| | - — Vout
A =135ms
B =142ms
— 0V
C=150ms
D=177ms
< Vin
5V/DIV | 200ms/DIV
24V |
B C A D
| I ‘ <— Vout
A =132ms /
B=137ms
— 0V
C=149ms
D=179ms
<~ Vin
10V/DIV | 200ms/DIV
TDK-Lambda T-14



2.9 BV AR W ZWS30B

Inrush current waveform

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

- . . : H hd

ISR S PR S B

10A/DIV__ | 100ms/DIV. 10A/DIV__ | 100ms/DIV.

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
6 =0° ¢ =90°

- T T T T g b

umrin=mam s el i — re———p—

RN — v~ | "

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

TDK-Lambda T-15



2.10 U — 7 B ZWS30B

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

Equipment used : 228 (Simpson)

f: 50 Hz
0.5

0.4

0.3

0.2

Leakage current (mA)

0.1 e

0.0

80 120 160 200 240 280
Input voltage (VAC)

f: 60 Hz
0.5

0.4

0.3

=

0.2 e

==
==

Leakage current (mA)

0.1 =

0.0

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-16



2.11 KAV v T, A XK’

ZWS30B

Output ripple and noise waveform Conditions Vin : 100 VAC
Ta: 25 C
| 5V Tout : 0% Tout : 100%
‘J\,\\N\f‘ .
50mv/DIV | 5ms/DIV 50mV/DIV 2us/DIV
| 12V Tout : 0% Tout : 100%
l"h
l[ J e " o
P —— |
50mV/DIV | 5ms/DIV 50mV/DIV 2us/DIV
| 24V Tout : 0% Tout : 100%
50mV/DIV | 5ms/DIV 50mV/DIV 2us/DIV
TDK-Lambda T-17



2.12 EM I ¥

ZWS30B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
HER b 1B

Conducted Emission

5v. |

Phase : L

Point A T

(202kHz) ’

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

QP 63.5 55.6

AV 535 40.6

EN 55032 Class B
QP Limit

.
]

EN 55032 Class B

Point B AV Limit
(303kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 60.2 50.4
AV 50.2 34.7
Phase : N
Point C “T
(201kHz)
Ref. Limit [Measure EN 55032 Class B
Data| (dBuV) | (dBuV) QP Limit

EN 58022 Class B QP It

QP 63.6 56.9

AV 53.6 40.0

Point D

(301kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)

QP | 602 | 503

AV 50.2 32.1

0
150k 300 400 500 800 1M oM M 4 SM 6 8 1M 20M 30M

Frequency in Hz

|
]

EN 55032 Class B
AV Limit

EN55011-B,VCCI-B,FCC-B D [ F it IZEN55032 class B[R AUE & [7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda
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2.12 EM T ¥t ZWS30B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
HER b 1B

Conducted Emission

12V |
Phase : L
Point A “T
(203.2kHz) :
Ref. Limit |Measure EN 55032 Class B
Data| (dBuV) | (dBuv) QP Limit
QP | 63.5 | 56.0 |
AV 53.5 40.9 | o < |
H EN 55032 Class B
AV Limit
Phase : N
Point B »T
(200kHz) ot
Ref. Limit [Measure o m EN 55032 Class B

AV 53.6 41.0

EN 55032 Class B
AV Limit

Data| (dBuV) | (dBuV) w wq QP Limit
QP | 63.6 57.6 [ s o ) |

0
150k 300 400 500 80 1M M M 4M sM 6 8 1om 20M 30M
Frequency in Hz

EN55011-B,VCCI-B,FCC-B D [ F it IZEN55032 class B[R AUE & [7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda T-19



2.12 EM T ¥t ZWS30B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
HER b 1B

Conducted Emission

| 24v |
Phase : L
Point A “T
(200kHz) *T
Ref. Limit |Measure "1 EN 55032 Class B
Data| (dBuV) | (dBuV) o P QP Limit
QP 63.6 50.4 “1  — 4—,
AV | 536 | 365 ot —
H EN 55032 Class B
i AV Limit
Phase : N
Point B “7
(201.5kHz) 1
Ref. Limit [Measure EN 55032 Class B
Data| (dBuV) | (dBuV) QP Limit

QP 63.5 54.0

AV 535 36.9

]
]

EN 55032 Class B
AV Limit

Level in dBJIV

150k 300 400 500 800 1M M M 4 sM 6 8 oM 20M 30M
Frequency in Hz

EN55011-B,VCCI-B,FCC-B D [ F it IZEN55032 class B[R AUE & [7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55032 class B.

TDK-Lambda T-20



2.12 EM I F#%
Electro-Magnetic Interference characteristics

M BB R

Radiated Emission

5V HORIZONTAL
[dBuY/m] CEQA DATAR
80
70~
60—
50|
[ QP
10
o ’ | .
10-]
0= T T T T
30 50 70 100 200 300
Frequency [MHz]
12V HORIZONTAL
[dBuV/m] <<QA DATA>>
70
fi0—]
50-]
|—<— QP
40
0] |
20— | I | | A "
10~
0= [ T T 1 )
30 50 70 100 200 300

Frequency [MHz]

24V HORIZONTAL

[dBuV/m]
80—

QA DATA>

70-
60|

50

I

40

30+

20

1
200 300

Frequency [MHz]

ZWS30B

Conditions  Vin 230 VAC
Io 100 %
Ta 25 C
VERTICAL
[dBuV/m] <<QA DATA>>
0
70
G0
EO= ! | ! | —
40
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