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1. WEFHE

1.1

B AE [ B

AC Power
supply

TR 7 [

Evaluation Method
Circuit used for determination

1 _Circuit 1 used for determination
« BRI
- WMBEMRFERM  Over current protection (OCP) characteristics
- BEBELERESRME  Over voltage protection (OVP) characteristics
- B AU ERE Output rise characteristics
WA BE TRV EME  Output fall characteristics
- AR FREERERR% Hold up time characteristics

Steady state data

Digital power meter

HIEER2

Shunt res.

Controlled temp. chamber

Circuit 2 used for determination

A Load

BEINE (AWAK) B Dynamic load response characteristics

AC Power
supply

[

Digital power meter

HIEE 3

* NS — VB (RAER) B

Dynamic dummy
load

Load

-

Toad |2

AC

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

Shunt res.

100%

\

95%
55%

50%

r

Min
if

Circuit 3 used for determination

Slide reg.

Dynamic
dip
simulator

Current probe

Inrush current waveform

TDK-Lambda

Shunt res.

;.?Load

ZWS75B

T-1



AC Power

BEEE4  Circuit 4 used for determination
- U— 7 EFiAFE  Leakage current characteristics

Digital power meter
T

EEE

Isolation trans

Shunt res.

BIFEEFES  Circuit 5 used for determination
AU v T, A XFEFR Output ripple and noise waveform

Digital power meter

supply

Bandwidth

R :50Q

C1:0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

150mm

AITEHEE  Configuration used for determination
« EMIE  Electro-Magnetic Interference characteristics
() BEFWTEIE (& /4 X)  Conducted Emission

LR 2E

HERAHEER (B 7L

N D.U.T.(Earthed) )
Aluminum plate

Osciﬂoscope

ZWST75B

<g\ Load

: 100MHz

TE L YERHE
(2m x 2m)
Vertical ground

EMI Test receiver

N &R A

reference plane

spectrum analyzer

§ ¥ ERy—T = H=80cm

b Power cable Stand
’ . , Ja
-

el 7S SR T
El Earth Horizontal ground plane
(0) HEFBARE (fi5 / 4 X)  Radiated Emission
8 D=3 .
= BB ) L
D.U.T (Earthed) N

Aluminum plate

EMI Test receiver ﬁ
spectrum analyzer

© ANER

Power source

PIC 2p. 7\/7«-j— BRy—7
Antenna  Fower cable N
B B3
N PERYE S Stand H=80cm
Tum table
¢ —
O AHER
B TR ST Power source
b Earth Horizontal ground plane

TDK-Lambda

T-2



1.2 EABE#ES

List of equipment used

ZWS75B

EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS220
2 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
3 DIGITAL MULTIMETER AGILENT 34970A
4 DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 CURRENT PROBE YOKOGAWA ELECT. 701930 /701932
7 DYNAMIC DUMMY LOAD TAKASAGO FK-200L
8 DUMMY LOAD PCN RHF250 SERIES
9 SLIDE REGULATOR MATSUNAGA S3-24100
10 | ISOLATION TRANS MATSUNAGA 3WTC-50K
11| CVCF TAKASAGO AA2000XG
12 | CVCF NF ES100008

- 13 | LEAKAGE CURRENT METER HIOKI 3156
14 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
15 | CONTROLLED TEMP. CHAMBER ESPEC SU-240
16 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
17 | PRE AMP. SONOMA 310N
18 | AMN SCHWARZBECK NNLK8121
19 | ANTENNA SCHWARZBECK CBL6111D

TDK-Lambda T-3




2. 8T — &

2.1 BRI
() A7 - &ff - BELE),EEET -

Characteristics

Steady state data

ZWS75B

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

l 5V | 1. Regulation - line and load

Condition Ta:

Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4992V | 4.992V | 4.993V | 4.993V ImV 0.020%
50% 4989V [ 4990V | 4.990V | 4.990V ImV 0.020%
100% 4988V | 4988V | 4.988V | 4.988V OmV 0.000%
load 4mV 4mV SmV SmV
regulation| 0.080% | 0.080% | 0.100% | 0.100%
2. Temperature drift Conditions Vin :
Iout :
Ta -10°C +25C +50°C | temperature stability
Vout 5.004V | 4988V | 4981V | 23mV | 0.460%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout :
Start up voltage (Vin) | 75VAC
Drop out voltage (Vin) | 62VAC
12V 1. Regulation - line and load Condition Ta:
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% - 12.007V | 12.007V | 12.007V | 12.008V ImV 0.008%
50% 12.004V | 12.003V [ 12.003V | 12.003V lmV 0.008%
100% 12.002V | 12.002V [ 12.002V | 12.002V 0mV 0.000%
load SmV SmV SmV 6mV
regulation| 0.042% [ 0.042% | 0.042% | 0.050%
2. Temperature drift Conditions Vin:
Iout :
Ta -10°C +25°C +50°C | temperature stability
Vout 12.014V | 12.002V | 11.981V | 33mV | 0.275%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout :
Start up voltage (Vin) | 77VAC
Drop out voltage (Vin) | 62VAC
24V 1. Regulation - line and load Condition Ta:

265VAC

Iout\ Vin | 85VAC | 100VAC | 200VAC line regulation
0% 23.988V | 23.987V | 23.988V | 23.989V 2mV 0.008%
50% 23.988V | 23.988V | 23.989V | 23.988V ImV 0.004%
100% 23.988V | 23.990V | 23.994V | 23.991V 6mV 0.025%
load OmV 3mV 6mV 3mV
regulation| 0.000% | 0.013% | 0.025% | 0.013%
2. Temperature drift Conditions Vin:
ITout :
Ta -10°C +25°C +50°C | temperature stability
Vout 24.038V | 23.990V | 23.946V | 92mV | 0.383%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

TOVAC

Drop out voltage (Vin)

60VAC

TDK-Lambda

Conditions Ta:
Tout :

25C

100 VAC
100 %

25°C
100 %

25 °C

100 VAC
100 %

25°C
100 %

25C

100 VAC
100 %

25°C
100 %



ZWS75B

(2) XTI ER
Efficiency vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC ———
: 200 VAC —
: 265 VAC ———-
Ta : 25°C
5V |
90
S
P
5 80
2
=
i)
70
0 20 40 60 80 100
Output current (%)
| 12v |
90
S
z
3
g
=
m
0 20 40 60 80 100
Output current (%)
| 24V |
S
)
8
g
=
i3

0 20 40 60 80 100

Output current (%)
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3) AFTEFR H S E R

Input current vs. Output current

5V
Tout : 0%
Vin Input current
85VAC 0.038A
100VAC 0.038A
200VAC 0.049A
265VAC 0.059A
| 12v
Tout : 0%
Vin Input current
85VAC 0.037A
100VAC 0.038A
200VAC 0.048A
265VAC 0.057A
24V
Tout : 0%
Vin Input current
85VAC 0.034A
100VAC 0.036A
200VAC 0.044A
265VAC 0.055A

ZWST75B

Conditions Vin : 85 VAC ------
: 100 VAC ———
1 200 VAC ———
1 265 VAC ————
Ta : 25°C
2.0
<
5
:
=
2.
=
0 20 40 60 80 100
Output current (%)
2.0 i
<
5
=
5
5
o
=
0 20 40 60 80 100
Output current (%)
2.0
<
g
:
H
K|

0 20 40 60 80 100

Output current (%)

TDK-Lambda T-6



(4) ATTEI xR HITES

Input power vs. Output current

Tout : 0%
Vin Input power
85VAC 1.0W
100VAC 1.0W
200VAC 1.3W
265VAC 1.5W
12V
lout : 0%
Vin Input power
85VAC 1.0W
100VAC 1.1W
200VAC 1.2W
265VAC 1.4W
24V
lout : 0%
Vin Input power
85VAC 0.9W
100VAC 1.1W
200VAC 1.1W
265VAC 1.2W

Input power (W)

Input power (W)

Input power (W)

ZWST5B

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

100

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

100

0 20 40 60 80 100
Output current (%)

100

0 20 40 60 80 100

Output current (%)

TDK-Lambda T-7



2.2 BB EAE

Over current protection (OCP) characteristics

ZWS75B

23 BEE R

Over voltage protection (OVP) characteristics

Conditions Vin : 100 VAC Conditions Vin : 100 VAC
Ta : -10 C _— TIout : 0%
25°C  ——= Ta: 25°C
50 C —_—
; I IR R
g s OVP Point - :
p 4 Y SN —d J‘\ . .
& Vout = f——=-=-\ -
§ 3 I O EO S ” ¢ S O N (CTEIETEI SEIEIEI \\ .
£ 2 A ; Nl :
0
0 50 100 150 2V/DIV 1s/DIV
Output current (%)
12V
14 ; : :
12 f e -
?/: 10 — AAAAAAAAA // ———————————————— OVP Point _ ‘ ;
& 8 R e Vout = [——— ""‘\ : ; ;
T s e A N
% 4 b : : ‘\\\' :
o R S R O S : : :
0 - |
0 50 100 150 5V/DIV 5s/DIV
Output current (%o)
24V
28
24 ; —— e _
| | 7
g 20 b 1//7 ,,,,,,,,, OVP Point : : :
= | 3 / N
&D 16 |t / A — Vout — ———-*-J\
= | ‘
212 S T
=] | |
£l 7 (R S R R
i e e e »
0 50 100 150 10V/DIV | 20s/DIV
Output current (%)
TDK-Lambda T-8



ZWS75B

2.4 A E B3 Y itk

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

25°C

Vin

Conditions

Output rise characteristics’

Ta :

5V

Tout : 100%

200ms/DIV

VDIV

Tout : 0%

<~ Vout — "

200ms/DIV

2V/DIV

Tout : 100%

AZOOmS/DIVt

5V/DIV

Tout : 0%

200ms/DIV

" 5V/DIV

Tout : 100%

»ZOOmS/DIV}

10V/DIV

Tout : 0%

200ms/DIV

10V/DIV

|

T-9

TDK-Lambda



2.5 HASLH TR0 Bk

Output fall characteristics

10sDIV

Tout : 0%

«— Vout —

«— 0V —

ZWS75B

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

25 °C

Conditions Vin :

Ta :

Jout : 100%

2VDIV | 50ms/DIV.

Tout : 100%

«— Vout — =

— 0V —

— Vin S

[ 209DIV_

Tout : 0%

“SV/DIV | 50ms/DIV

Tout : 100%

— Vout

10V/DIV "50s/DIV

TDK-Lambda

50ms/DIV.
T-10

10VDIV |




ZWS75B

2.6 I RFFRFRIAFIE
Hold up time characteristics Conditions Vin : 100 VAC ------
200 VAC ——

Ta : 25 °C

1000

100 -

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

12V |

1000

100

Hold up time (ms)

0 20 40 60 80 100
Output current (%)

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-11



ZWS75B
2.7 BELE (ARRZE) Frk

Dynamic load response characteristics Conditions Vin : 100 VAC
Iout : 50 % <> 100 %
(tr = tf = 50us)

Ta: 25°C

200mV/DIV

2ms/DIV

+2.86%

-2.93%

[ 12V

f: 100Hz

200mV/DIV

2ms/DIV

+1.05%

-1.12%

| 24V

f: 100Hz

200mV/DIV

2ms/DIV

+0.25%

-0.29%

L D
1< Tout:0% —

200mV/DIV

ZOOus/DIVF

+2.74%

-2.75%

200mV/DIV

200ps/DIV

+1.02%

-1.08%

— Vout —[™™

«— Jout:0% —

f: 1kHz

200mV/DIV

200us/DIV

+0.25%

-0.28%

TDK-Lambda



2.8 AJIEERERE

Response to brown out characteristics

| 5V

ZWS75B

Conditions Vin : 100 VAC
Jout : 100 %
Ta : 25°C

A =16ms
B =23ms

C =30ms

A =17ms
B =25ms

C=29%ms

e Vin

A =22ms
B =28ms

C=42ms

— Vout

— 0V

1< Vin

IOVDIV | 20ms/DIV_

TDK-Lambda

T-13



ZWS75B
2.8 AJTEEBHE R
' Response to brown out characteristics Conditions Vin : 200 VAC

Jout : 100 %
Ta : 25°C
v |

: i —~N 7 : < Vout
,,,,,,, e e e
A =95ms : : v : .

B = 120ms i : . : : : :

,,,,,,,,, | ov
C=128ms § : : 3 3 5 : ' ’

v ]

5 : : VT < Vout
o \\ Jx/”' ________ e e e
A=117ms : 1 " S ' :

EN S St |
B =123ms i ;

_— ......... e v
C = 130ms

4l Vin

| 24v |

«— Vout
A =120ms

B =127ms

«— 0V
C=143ms

«— Vin

“1oVDIV |

50ms/DIV

TDK-Lambda
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29 AP —VER (EANER) K

Inrush current waveform

Switch on phase angle of input AC voltage

6 =0°

. I R o
< Iin — " ; ]

- v -l

T0A/DIV | 100ms/DIV

ZWS75B

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

WA

Switch on phase angle of input AC voltage
o =0°

AAAAAAAAAAAAAAAAAAAAAAAAAAAA
vvvvvvvvvvvvvvvvvvvvvvv

20ADIV | 100ms/DIV

— Tin — z h,; SV — JJJJJ T

W= vin —— i ,W\M,%Mﬂ,ﬁ.W\QI\MMW\M/

T0ADIV | 100ms/DIV

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

20A/DIV | 100ms/DIV

TDK-Lambda | T-15



ZWS75B
2.10 U — 7 BEFEEE

Leakage current characteristics Conditions Iout : 0% -~----

Ta: 25°C
Equipment used :3156 (HIOKI)

f: 50Hz

0.5

T e e
2 | | | L e
£ -t
= 03 ‘
5
:
o 0.2
&
3
3

0.1

0.0

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

0.5

T e e e
=z 03
5
:
o 02
o
:

0.1

0.0 ‘ ‘

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda | T-16



2AULHAY v, 74 RXEF

Output ripple and noise waveform

5V

ERR A

£4 44

R

IR PSR OIR OYOVPOE LYY H

$§5 84

20mVDIV | 2.5us/DIV

12V

EE 2 4

$ 8§ ¢

FEE I A

ERERE I AR TR T AT R 2N B B RN 2 1 IS B N B A | ERR T 2 I 2 A O i3

L2 I 4

10mV/DIV | 2.5us/DIV

24V

if i

£§ %4

£5 5 s

$f %4

5mV/DIV | 2.5us/DIV

TDK-Lambda

Conditions Vin :
Tout :

Ta :

ZWST75B

100 VAC
100 o,

25°C

T-17



ZWS75B
2.12 EMI&5:

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
HER b1

Conducted Emission

L5V |
Phase : N
Point A [ng; \f)] : P——
(197kHz) 2

Ref. Limit |Measure 805 : P VCCI. C.lassB
Data| (dBuV) | (dBuV) 0 F— / BEIET B\ 1 ; QP llelt
I RS e N e
AV | 537 | 476 75505’5 f~— = W VT[] T —1

J4Vﬁ ; A : VCCI Class B
S s (L i | . AV Limit
(4.5MHz) 20 | r
Ref. Limit |Measure o .
Data| (dBuV) | (dBuV) : Rl :
QP 56.0 50.0 %.15 0.50 1.00 5.00  10.00 30.00
Frequency [MHz]
AV 46.0 40.7
Phase : L
Point C
(197kHz)

Ref. Limit |Measure VCCI Class B
Data| (dBuV) | (dBuV) QP Limit
QP 63.7 60.0 <
AV | 537 | 492 e R T 1Y 1

KR | :
“ VCCI Class B
Point D 30 AV Limit
(3.4MHz) -

Ref. Limit [Measure
Data| (dBuV) | (dBuV) 10—

QP 56.0 48.9 %.15 0.50 1.00 500  10.00 30.00
Frequency [MHz]
AV 46.0 42.6

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 T-18



2.12 EMI%E

MEZ 1B

Conducted Emission

Level

Level

ZWS75B

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
Phase : N
— VCCI Class B
- : QP Limit
T - 11
o ;l il i thadid : VCCI Class B
2§ ﬁg’lsl |l AV Limit
2 f El“u'r
10 H '
5 i :
0.15 050  1.00 500 10.00 30.00
Frequency [MHz]
Phase - T,
VCCI Class B
QP Limit
VCCI Class B
AV Limit

| 12V |
Point A
(197kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.7 56.8
AV 53.7 44 .5
Point B
(295kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.4 50.1
AV 50.4 38.8
Point C
(197kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 63.7 58.3
AV 53.7 47.5
Point D
(295kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.4 52.2
AV 50.4 42.0

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

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

TDK-Lambda T-19



2.12 EMI%E

Electro-Magnetic Interference characteristics

MEZ 1B

Conducted Emission

[dB( V)]
90 —

Conditions

ZWS75B

Vin : 230 VAC

Iout : 100 %
Ta : 25°C
Phase : N

| 24v |
Point A
(191kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.0 54.1
AV 54.0 41.1
Point B
(16.7MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 48.8
AV 50.0 36.8
Point C
(191kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.0 55.0
AV 54.0 42.5
Point D
(17.1MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 46.4
AV 50.0 359

EN55011-B,EN55032-B,FCC-BD RSB VCCI class BOBRFE & [7] U

Level

[dB( V)]
90 —

Level

80 [

70 F

60 |

VCCI Class B
QP Limit

50 |

40 [

30 [

20 §

10 |

o E

0.15

Phase : L

80 F

70 [

60 F

VCCI Class B
AV Limit

VCCI Class B
QP Limit

50 F

40 [

30

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

TDK-Lambda

VCCI Class B
AV Limit

T-20



ZWS75B

2.12 EMIF#
Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
HEE S R
Radiated Emission
L 5V |
HORIZONTAL VERTICAL
[dB( 12 V/m)] [dB( 2 V/m)]
70 : - 10°r
o+ —or °l o
| o |
g [ g L H
3 [ ; 3 £ Y
30 30 :
20 P )
Y W : \MW
10 Mm 10
%oto l 50.0 . 100.0 200.0 300.0 %0»0 ‘ 50:0 . 100.0 ’ZCAO 300.0
Frequenocy [MHz] Frequency [MHz]
| 12v |
HORIZONTAL VERTICAL
[dB( . V/m)] [dB( s V/m)]
70 : : L
60 60
50 : 50 :

: e | T

Mg TNV

Level
Level

10 |
R H ok i H
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
HORIZONTAL VERTICAL
[dB( . V/m)] [dB( 1 V/m)]
70 T - 70
60 e |
50 |- 50 |

- 30M MA A’\

10 10 F
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EN55011-B,EN55032-BD [RFHE X VCCI class BORSE & [F C
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
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Indication is peak values.

TDK-Lambda T-21





