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fEHFEE  Terminology used

TE#& Definition
Vin ... AJI7EJE  Input voltage
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Win ..., A& Input power
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HIEHE Evaluation method
1.1 JIEEH Circuit used for determination

HIZEFE]#E1 Circuit 1 used for determination
“HfREME Steady state data
B EEGEARFERME  Over current protection (OCP) characteristics
- 1 FE R PR A e Over voltage protection (OVP) characteristics
HHISEH EDERE Output rise characteristics
tHINEL F30EFE Output fall characteristics
HH DR FFRERFME Hold up time characteristics

Digital power meter
+V
AC Power g\
supply 5 Load
-V —MW—
Shunt res.

Controlled temp. chamber

HIZEAI#&2 Circuit 2 used for determination
GEPENE (AMTAZ) Rt Dynamic load response characteristics

Digital power meter

SW1 )

Dynamic dummy
load

oad

1
Load |2 —| I—

5

AC Power
supply

Shunt res.

TDK-Lambda T-1



ZWST75BAF

HEF 3 Circuit 3 used for determination
c AN — N (ZRAETE) #Z Inrush current waveform

Digital power meter

Slide reg.

Dynamic

f|§ D | ap

simulator|

Isolation trans

Current probe Shunt res.

JIE P14 Circuit 4 used for determination
-U— 7B Leakage current characteristics

Digital power meter

?Load

AC Power
supply 1 il; Leakage
current

Isolation trans meter L=

L dac ac
Shunt res.
HIE S5 Circuit 5 used for determination
VT AW Output ripple and noise waveform

Digital power meter

1.5m 50Q Cable

AC Power
supply

Oscilloscope
Bandwidth : 100MHz

R :50Q

Cl1:0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

150mm

TDK-Lambda T-2



HERERE  Configuration used for determination

ZWST5BAF

‘EMI#  Electromagnetic interference characteristics

(a) HET S T-ARIE (/%)
Conducted emission

eSS (Bath) L EHER Sy ]
TSR (m X 2m)
Aluminum plate Vertical ground
FECL AR A D=80cm ' D=d0cm reference plane
EMI T . AMN 50Q/50uH IS= /
est receiver
spectrum analyzer \
EEr—7a | B H=80cm
Power cable Stand
T 1 1 [‘
N ,
7%7' O ASEIR
B IR R M AC Power supply
- Horizontal ground plane
(b) MEF B IRE (i /A X)
Radiated emission
I D=3m
RS (Bt
Bt )
. Aluminum plate
EMI Test receiver < D
spectrum analyzer / _
pre amp. ; N
7oy WIRT =T
\ Antenna Power cable N
= =
H— T =T ) Stand H=80cm
- e —
7 O AN
Pt IKIER it AC Power supply

U Horizontal ground plane

TDK-Lambda T-3



1.2 fEHAIEMSES  List of equipment used

ZWST5BAF

EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS220
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE YOKOGAWA ELECT. 701930 /701932
6 | CURRENT PROBE / AMP. TEKTRONIX A6303 / AM503
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
8 | DUMMY LOAD PCN RHF250 SIRIES
9 | SLIDE REGULATOR MATSUNAGA S3-24100
10 | ISOLATION TRANS MATSUNAGA 3WTC-50K
11| CVCF TAKASAGO AA2000XG
12 | CVCF NF ES10000S
13 | LEAKAGE CURRENT METER HIOKI 3156
14 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
15 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
16 | EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
17 | PRE AMP. SONOMA 310N
18 | AMN SCHWARZBECK NNLKS&121
19 | ANTENNA SCHWARZBECK CBL6111D
20 | HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
21 | SINGLE-PHASE MASTER NF 4420
22 | REFERENCE IMPEDANCE NETWORK 20A NF 4150
23 | MULTI OUTLET UNIT KIKUSUI OTO01-KHA
TDK-Lambda T-4



2. FtET—%

2.1 FpFstk

Characteristics

Steady state data
(1) AT - A - AT S - R

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

ZWST5BAF

| 5V | 1. Regulation - line and load Condition Ta :
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 5.005V | 5.005V | 5.006V [ 5.006V ImV 0.020%
50% 5.004V | 5.004V [ 5.004V | 5.005V ImV 0.020%
100% 5.003V | 5.003V | 5.004V [ 5.004V ImV 0.020%
Load 2mV 2mV 2mV 2mV
regulation | 0.040% | 0.040% [ 0.040% | 0.040%
2. Temperature drift Conditions Vin :
Tout :
Ta -10C +25C +50°C | Temperature stability
Vout 5.009V | 5.003V | 4.998V 1ImV | 0.220%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout :
Start up voltage (Vin) T4VAC
Drop out voltage (Vin) | 61VAC
| 12V | 1. Regulation - line and load Condition Ta :
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 12.007V | 12.007V | 12.008V | 12.008V ImV 0.008%
50% 12.005V | 12.005V | 12.006V | 12.006V ImV 0.008%
100% 12.004V | 12.004V | 12.005V | 12.005V ImV 0.008%
Load 3mV 3mV 3mV 3mV
regulation | 0.025% | 0.025% [ 0.025% | 0.025%
2. Temperature drift Conditions Vin :
Tout :
Ta -10C +25C +50°C | Temperature stability
Vout 12.025V | 12.004V | 11.992v | 33mV | 0.275%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout :
Start up voltage (Vin) T4VAC
Drop out voltage (Vin) | S7VAC
| 24V | 1. Regulation - line and load Condition Ta :

Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 24.010V | 24.010V | 24.012V | 24.013V 3mV 0.013%
50% 24.013V | 24.011V | 24.013V | 24.014V 3mV 0.013%

100% 24.014V | 24.011V | 24.013V | 24.014V 3mV 0.013%
Load 4mV ImV ImV ImV
regulation | 0.017% | 0.004% | 0.004% [ 0.004%
2. Temperature drift Conditions Vin :
Tout :
Ta -10C +25C +50°C | Temperature stability
Vout 24.043V | 24.011V | 23992V | 51mV | 0.212%

3. Start up voltage and Drop out voltage

Start up voltage (Vin) T4VAC
Drop out voltage (Vin) | S8VAC
TDK-Lambda

Conditions Ta :
Tout :

25 °C

100 VAC
100 %

25C
100 %

25 °C

100 VAC
100 %

25C
100 %

25 °C

100 VAC
100 %

25C
100 %



(2) ZhR%SH B
Efficiency vs. Output current Conditions Vin :
: 100 VAC —-—-—
: 200 VAC ——
: 265 VAC ———-

Ta

ZWST5BAF

85 VAC ------

25°C
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(3) AJ1Eii

Xt H ) A
Input current vs. Output current

. Input current
vin Iout : 0%
85VAC 0.02A
100VAC 0.02A
200VAC 0.03A
265VAC 0.04A
12V
. Input current
vin Tout : 0%
85VAC 0.02A
100VAC 0.02A
200VAC 0.03A
265VAC 0.04A
24V
. Input current
vin Tout : 0%
85VAC 0.02A
100VAC 0.02A
200VAC 0.03A
265VAC 0.04A

Input current (A) Input current (A)

Input current (A)

1.2

0.9

0.6

0.3

0.0

1.2

0.9

0.6

0.3

0.0

1.2

0.9

0.6

0.3

0.0

ZWST5BAF
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Conditions Vin : 85 VAC ----
100 VAC —-—.
200 VAC ——
265 VAC —-—-
Ta: 25°C
t”’ - . -~ ’
-~ R
r', . -
a”’ R
4” . -
f”” . -~ ’
i . /
Pad e /
o -
e —— -
Pt e
e ==
2"
0 20 40 60 80 100
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r””’ e '
d” . -
f" . -~
r”' e
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Rad .~
r” . -~
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,/'T ' - /’
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eSSt
o —_—
22—
0 20 40 60 80 100
Output current (%)
4”/ R ’
/” . -~
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-
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f",’ . - ’
-
-7 e /
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(4) ADFES - N=F IR

Input power and Power factor vs. Output current

180
160

140

glzo

. Input power 5 100
Vin Ilz)utI:)O% é 80
85VAC 1.2W Z 60
100VAC 1.2W =40
200VAC 1.6W 20
265VAC 2.1W 0
12V 180
160

140

§120

. Input power E 100
Vin Tout : 0% & 80
85VAC 1.3W 2 60
100VAC 1.3W =40
200VAC 1.6W 20
265VAC 2.3W 0
24V 180
160

140

glzo

. Input power 5 100
Vin IIZ)utI:)O% é 80
85VAC 1.5W 2 60
100VAC 1.5W =40
200VAC 1.7W 20
265VAC 2.4W 0

ZWST5BAF

Conditions Vin: 85 VAC
100 VAC
200 VAC
265 VAC
Ta: 25 °C
Power factor
/ =7
/ 2=
/ ooZ
/ _“,;"4"
Win _~"
0 20 40 60 80 100
Output current (%)
Power factor
/ - -~
Ve
// P g /.’%
=2
/
Win /
-
0 20 40 60 80 100
Output current (%)
Power factor
S
/
/ / /
//
Win =~
~
0 20 40 60 80 100
Output current (%)

TDK-Lambda

1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Power factor

1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Power factor

1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Power factor



ZWST75BAF

2.2 WWEIRE R 2.3 W FEEIRE R
Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics
Conditions Vin: 100 VAC Conditions Vin: 100 VAC
Ta: -10°C  ----_. Tout: 0%
25 C —— Ta: 25°C
50 C —
6
5 7
. // OVP Point
>4 —
& / Vout — —’
83 / \
E / \
>
= y
§~2 L
e oV —
1
0
0 50 100 150 2V/DIV 2s/DIV
Output current (%)
12V
14
12 /
10 .
S OVP P01Ef
gt s vout - ———
S6 v \
B4 / \
E / ov =
) /
0
0 50 100 150 5V/DIV | 10s/DIV
Output current (%)
24V
28
24
Z0 o OVP Point
92 A
ER o
3 ov —
@) A p /
0 10V/DI | 20s/DI
0 50 100 150 OV/DIV 0s/DIV

Output current (%)

TDK-Lambda T-9




2.4 BN H Es vy Rk

ZWST75BAF

Output rise characteristics Conditions ~ Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
| 5V | Tout : 0% Tout : 100%
’( — ( <~ Vout — r( ]/
: <0V —
DC B A bC B A
———AAMERAASEARORMGRAANY - ~+——CCORRSRRRCRRTA
2V/DIV |  200ms/DIV 2V/DIV. |  200ms/DIV
| 12v | Tout : 0% Tout : 100%
(/’r — Vout — ﬁ/—
. cov- | (I
DC BA DC B A
5V/DIV 200ms/DIV 5V/DIV 200ms/DIV
| 24v | Tout : 0% Tout : 100%
<~ Vout —
| <0V — -
| [ 1
DC BA c B A
—— ARy -+ — ~-’IW LA
10V/DIV |  200ms/DIV 10V/DIV 200ms/DIV
TDK-Lambda T-10



2.5 WSEH T30 Rk

ZWST75BAF

Output fall characteristics Conditions  Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
| 5V | Tout : 0% Tout : 100%
AB|CD AB|CD_ ' -
— Vout
. — oV — :
| 2V/DIV | 10s/DIV 2V/DIV |  20ms/DIV
| 12V | Tout : 0% Tout : 100%
AB|CD B N AB|CD
— Vout — N
\ \
| \ Il
= - — 0V — ]
N
| 5V/DIV |  20s/DIV 5V/DIV | 20ms/DIV
| 24v | Tout : 0% Tout : 100%
AEiCD AB?D ]
—\ — Vout \
— QV —
_ eV
10V/DIV |  20s/DIV |  10v/DIV | 20ms/DIV

TDK-Lambda T-11



2.6 W) PREFRERRI R

ZWST5BAF

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

200 VAC ——
Ta: 25°C
SV |
1000
& ~
Q \
£ 100 T
g B —
o e ——
S
T
10
0 20 40 60 80 100
Output current (%)
2V |
1000
g N
~ \
Q
E 100 T~
% ——
= —
]
s
10
0 20 40 60 80 100
Output current (%)
24V |
1000
g ~
Py I
£ 100
=
=)
> —_—
an)
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-12



ZWST75BAF
2.7 WWIE (AR Rk

Dynamic load response characteristics Conditions  Vin: 100 VAC
Iout: 50 %<—>100 %
(tr = tf = 50us)
Ta: 25°C
| 5V | f=100Hz f=1kHz

ﬁ{—L—H‘ — Vout — W

«— Jout — M
<~ Jout:0% —

200mV/DIV 2ms/DIV
+3.18% -4.76%
| 12V f=100Hz

— Vout —

— Jout —

200mV/DIV 200 u s/DIV
+4.26% -3.46%
f=1kHz

<— Jout:0% —

200mV/DIV

2ms/DIV

+0.63% -0.72%
| 24V f=100Hz
- | I

200mV/DIV

2ms/DIV

+0.23%

-0.25%

— Vout —

— Jout —

<~ Jout:0% —

200mV/DIV 200 u s/DIV
+0.71% -0.78%
f=1kHz

W 5 0 o A

200mV/DIV

200 u s/DIV

+0.22%

-0.24%

TDK-Lambda




2.8 AN JJE LB R

Response to brown out characteristics Conditions

[ sV |

A =26ms

B =27ms

-

2V/DIV | 50ms/DIV

|  12v |

A =26ms

B =27ms

|

LRI

5V/DIV | 50ms/DIV

| 24v |

A =26ms

B =27ms

Y

10V/DIV | 50ms/DIV

TDK-Lambda

ZWST75BAF

Vin : 100 VAC
Tout : 100 2,
Ta: 25°C

<« Vout

« 0V

«— Vin

Vout

— oV

<« Vin

<« Vout

| ov

<« Vin

T-14



ZWST75BAF
2.8 AR R

Response to brown out characteristics Conditions Vin : 200 VAC
Iout : 100 %

Ta: 25°C

[ 5v ]

<« Vout

A =27ms

B =28ms

« 0V

-~

2V/DIV [ 50ms/DIV

[ 12v ]

——= ; «— Vout

% -
T

5V/DIV | 50ms/DIV

A =28ms

B =29ms

[ 24v ]

: < Vout
A =32ms ; \ K |

B =33ms

A -

10V/DIV | 50ms/DIV

TDK-Lambda s



ZWST75BAF

2.9 AJjr—ER (RAER) HBE
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
o = 0° ¢ = 90°

o R A (—Iln—) : 4 :ll:

Nif < Vin —
SA/DIV__ | 100ms/DIV SA/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°
) v : “V v“v“-’\/VVV\:/WW;/WWVWW «— Iin —_ : + ~Ar : v‘hv‘v‘v‘v“v‘v"v“-:,“v“v‘%:“v“‘:: ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

NN — o ~

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

TDK-Lambda T-16



ZWS75BAF
2.10 =Ry

Input current harmonics Conditions Tout : 100 %
Ta: 25°C
I 5V |
10.000 Vin : 100 VAC
N
\\
\ . .
1,000 N IEC61000-3-2 Limit (class A)
<
5
5 0.100
1
g
:
Z 0.010
0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
10.000 Vin : 230 VAC
1,000 N IEC61000-3-2 Limit (class A)
Q “\\
N— \
= N
2 \
50.100 =
° B
2 ]
- -
§0.010 g g
—
]
| |
0.001 . l

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic Order

2.11 ANJJERKIE

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

\/\/\/ —lin=
\/_\/_\/*Vin—’

2A/DIV Sms/DIV 2A/DIV 5ms/DIV

TDK-Lambda T-17



ZWST75BAF
2.12 U — 7 Sk

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

Equipment used : 3156 (HIOKI)

f: 50 Hz

0.5

0.4
g 0.3 g 255
3 0.2 /_‘/
0l;.\)l) /
<
301 |

0.0

80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.5
0.4
/ﬁ
: o
g 0.3 —
5 02 -
. /

0]
%0 /
é /“’/
— 0.1

0.0

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-18



2.13 AV w7, A4 XK

Output ripple and noise waveform

5V

12V

bl b b b L L L)

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

. . - . 4
e e b e bbb B b b B e e b B e B B

20mV/DIV | 2.5us/DIV |

24V

LB B0 W B N T B B B B B B B B B B S a e e un S B S R N B B A B B B B B an s am um 3

#1010

EEEERENEEERE

Adddddddddddodeldebedded

Abhddddddbdotololobelebebebeb bbbl didbddaloatotoletetetbbb b b bbbl ddd

10mV/DIV 2.5us/DIV

TDK-Lambda

Conditions

ZWST75BAF

Vin : 100 VAC

Tout : 100 9

Ta:

25C



2.14 EM I 5tk
Electromagnetic interference characteristics

MEE -85

Conducted emission

L 5v |
Point A
(191kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.0 49.5
AV 54.0 46.8
Point B
(192kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuVv)
QP 64.0 49.6
AV 54.0 46.8

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

ZWST75BAF

Conditions 230 VAC
TIout : 100 %
25 °C
Phase : N
[dB( V)]
90 ¢ [
80 H 'VCCI Class B
w0 'QP Limit
- —
g - r ]
i | H H H H
4 T VCCI Class B
30 : AV Limit
20 | ¥ el
10 | =
o [ P Poob
0.15 0.50 1.00 500  10.00 30.00
Frequency [MHz]
Phase : L
[dB( 1 V)]
% F H H H H
o /B VCCI Class B
——F—— QP Limit
50 [
g [ T |
e | H H H H
oF AT VCCI Class B
30 F AV Limit
20 —}
10 F
O : i i H HE H i
0.15 0.50 1.00 500  10.00 30.00
Frequency [MHz]

TDK-Lambda

T-20



ZWST75BAF
2.14 EM I £t

Electromagnetic interference characteristics Conditions Vin : 230 VAC

TIout : 100 %

Ta : 25°C
M Im 1R E R
Conducted emission
| 12V |
Phase : N
"VCCI Class B
'QP Limit
® |
B VCCI Class B
- AV Limit
Point A
(190kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV) Eo PoF b dns i -
gb i i iiiid P
QP 64.0 50.5 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
AV 54.0 47.2
Phase : L
[dB( V)]
o P
o |
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EN55011-B,EN55032-B,FCC-BD [RFEIFVCCI class BORFE & 7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.14 EM I #

Electromagnetic interference characteristics

MEE -85

Conducted emission

24V |
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(191kHz)

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

QP | 640 | 49.7

AV 54.0 47.0

Ref.

Point B
(190kHz)

Data| (dBuVv) | (dBuVv)

Limit |Measure

QP 64.0 49.9

AV 54.0 473

Level

ZWST75BAF

Conditions Vin : 230 VAC
TIout : 100 %

Ta : 25°C
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EN55011-B,EN55032-B,FCC-BD [RFEIFVCCI class BORFE & 7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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ZWST75BAF

2.14 EM I #

Electromagnetic interference characteristics Conditions Vin : 230 VAC
Io : 100 %
Ta : 25C
MET R R

Radiated emission
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EN55011-B,EN55032-BO [RFUEIZVCCI class BO[RSE & [F T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FERIFIE— 7

Indication is peak values.
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