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1.

ZWS100BAF

HEFE Evaluation Method
1.1 BIEREE Circuit used for determination

HIZEBEI#1 Circuit 1 used for determination
B4t Steady state data
SR ETRIRFERE  Over current protection (OCP) characteristics
CREELRFERE  Over voltage protection (OVP) characteristics
A5 EAVERE Output rise characteristics
~HASEH THVRME  Output fall characteristics
DR R4 Hold up time characteristics

Digital power meter
+V ¥
AC POWER | =
SUPPLY 7¥\Load
/ AAA
Y WY
Shunt Res.

Controlled Temp. Chamber

HIZE B2 Circuit 2 used for determination
*ON/OFF=a> hr— VIR 1326 B30 326 T 230 Rtk
Output rise, fall characteristics with ON/OFF Control
YEEYE T ZWS150BAF-#/R 12 TR
For alternative standard model ZWS150BAF-~*/R

Digital power meter

|

ACPOWER I
SUPPLY |
l

-V ML A 2
R CN52+R Shunt Res.
Sw2

o/o_l )
T

AAA
yyy

TDK-Lambda T-1



ZWS100BAF

HIFEE#E3 Circuit 3 used for determination
SREISE (BRTAZ) % Dynamic load response characteristics

Digital power meter

Dynamic dummy
load

[ Load |1
YO [Tl

N ¥

Shunt Res.

—

AC POWER
SUPPLY

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

100%
95%

55%
50%
Min

HIEE R4  Circuit 4 used for determination
ANV —VER (BAER) ¥F  Inrush current waveform

Slide Reg.
Dynamic
0) | Dip &
Simulator 7 Load
Current probe ~ Shunt Res.

BIEBIBS  Circuit 5 used for determination
I EHFE Leakage current characteristics

Digital power meter
r

AC POWERI .Z\
SUPPLY il; current 7 Load
Isolation TransL meter
AC ACY

Shunt Res.

TDK-Lambda
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ZWS100BAF

HIEE#6  Circuit 6 used for determination
WAV TN JAREETE Output ripple and noise waveform

Digital power meter

— i — —

{O-D——

1.5m 50Q Cable

ACPOWER
SUPPLY

Oscilloscope

i Bandwidth : 100MHz

150mm R :150Q
C1:0.1uF Film Cap.
C2 : 100uF Elect Cap.
C3 : 4700pF Ceramic Cap.

HIERER  Configuration used for determination
‘EMI%#%E  Electro-Magnetic Interference characteristics
(2) EF W FEE (FE/AX)

Conducted Emission
% ’ o
fragas (B ) R AR ]
D.U.T.(Earthed) TR (2m x 2m)
¥ Aluminum Plate| | +Vertical Ground
[ N
E %ﬁﬁﬁﬁﬁ D=80cm L D=40cm Reference Plane
EMI Test Receiver [ !
Spectrum Analyzer [
o
i
P
§ e Ry~ B H=80cm
: Power Cable Stand
iy
i
; ? : . Ve
] N o ANER
N B TR R H Power Source
k! Earth Horizontal Ground Plane
(b) HFERE (kS /(X)
Radiated Emission
X
N D=3m -
E Bratiess () <
; D.UT.Eatthed) 7 7¥ 34
EMI Test Receiver [ -~ Aluminum Plate
Spectrum Analyzer
Pre Amp. 5 —
75 BBy —7 N
Antenna Power Cable N
=) _
BT Stand H=80cm
Turn Table
M 4 up |_____._______
77 o AHEH
H begcul 7RISR HLH Power Source
N Earth Horizontal Ground Plane

TDK-Lambda T-3



ZWS100BAF

12 (EAJEMRS  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 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 S3-24100
9 | CVCF TAKASAGO AA2000XG
10 | CVCF NF ES10000S
1 1 LEAKAGE CURRENT METER HIOKI 3156
12 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
13 | CONTROLLED TEMP. CHAMBER ESPEC SU-641 / SH-241
14 | EMITEST RECEIVER / SPECTRUM ANALYZER | ROHDE & SCHWARZ ESCI
15 | PRE AMP, SONOMA 310N
16 | AMN SCHWARZBECK NNLK8121
17 | ANTENNA SCHWARZBECK CBL6111D
18 [ HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
19 | SINGLE-PHASE MASTER NF 4420
20 | REFERENCE IMPEDANCE NETWORK 20A NF 4150
21 | MULTI OUTLET UNIT KIKUSUI OTO01-KHA
TDK-Lambda T-4




2. BT —#

2.1 FRpE

Characteristics

Steady state data

(D AJ1 - A% - BEEE, M HES) - EErEE .
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

I 5V | 1. Regulation - line and load

ZWS100BAF

Condition Ta:

Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.006V [ 5.006V | 5.006V | 5.007V 1mV 0.020%
50% 5.002V | 5.002V | 5.002V | 5.003V ImV 0.020%
100% 4999V [ 4.999V | 4.999V | 4.999V 0mV 0.000%
load 7mV 7mV 7mV SmV
regulation | 0.140% | 0.140% | 0.140% | 0.160%
2. Temperature drift Conditions Vin
Jout
Ta -10C +25°C +50°C | temperature stability
Vout 5.000V | 4.999V | 4979V | 21mV | 0.420%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 76VAC
Drop out voltage (Vin) | 63VAC
12V 1. Regulation - line and load Condition Ta:
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.018V | 12.019V | 12.019V | 12.019V 1mV 0.008%
50% 12.015V | 12.016V | 12.016V | 12.016V ImV 0.008%
100% 12.013V | 12.013V | 12.013V | 12.013V OmV 0.000%
load 5mV 6mV 6mV 6mV
regulation | 0.042% | 0.050% | 0.050% | 0.050%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25°C +50°C | temperature stability
Vout 12.011V | 12.013V | 12.013V 2mV | 0.017%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 75VAC
Drop out voltage (Vin) | 65VAC
24V 1. Regulation - line and load Condition Ta :
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.036V | 24.037V | 24.037V | 24.037V 1mV 0.004%
50% 24.034V | 24.034V | 24.034V | 24,034V O0mV 0.000%
100% 24.035V | 24.035V | 24.035V | 24.035V 0mV 0.000%
load 2mV 3mV 3mV 3mV
regulation | 0.008% | 0.013% | 0.013% | 0.013%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25C +50°C | temperature stability
Vout 24.049V | 24.035V | 24.020V | 29mV | 0.121%

3. Start up voltage and Drop out voltage

Start up voltage (Vin) 75VAC
Drop out voltage (Vin) | 65VAC
TDK-Lambda

Conditions Ta :

Tout

25 C

: 100 VAC
: 100 %

25C
: 100 %

25°C

: 100 VAC
: 100 %

25 C
: 100 %

25 °C

: 100 VAC
1 100 %

25C
: 100 %



ZWS100BAF
(2) ZhE>FH B

Efficiency vs. Output current Conditions Vin: 85 VAC ------

: 100 VAC ———
: 200 VAC ———
1265 VAC ————
Ta: 25°C
5V |
100
S 9
2
5
iz
o 80
70
0 20 40 60 80 100
Output current (%)
12V |
100
S %
2
8
£
o 80
70
0 20 40 60 80 100
Output current (%)
24V |
100
S 9%
)
s
=
5 80
70
0 20 40 60 80 100
Output current (%)
TDK-Lambda
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(8) AJrEHixt /I

Input current vs. Output current

Vin Input current
Tout : 0% |[Control OFF*
85VAC 0.06A 0.04A
100VAC 0.06A 0.04A
200VAC 0.08A 0.07A
265VAC 0.10A 0.09A
12V
. Input current
Vin Tout : 0% |Control OFF*
85VAC 0.04A 0.03A
100VAC 0.04A 0.04A
200VAC 0.07A 0.07A
265VAC [ 0.09A 0.09A
24V
. Input current
Vin Iout : 0% |[Control OFF*
85VAC 0.04A 0.03A
100VAC 0.04A 0.04A
200VAC 0.07A 0.07A
265VAC 0.09A 0.09A

Input current (A)

Input current (A)

Input current (A)

1.5

1.5

1.5

1.2

0.9

0.6

0.3

0.0

ZWS100BAF

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

40 60
Output current (%)

80 100

0 20 40 60 80 100
Output current (%)

0 20 40 60 80 100
Output current (%)

* VEIEYE L ZWS100BAF-#/R 1 Txtis
For alternative standard model ZWS100BAF-*/R

TDK-Lambda
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(&) ANTS - S B

Input power and Power factor vs. Output current

. Input power
Vvin Tout : 0% | Control OFF*
85VAC 3.8W 0.8W
1060VAC 3.TW 1.0W
200VAC 3.8W 1.7W
265VAC 3.8W 1.7W
12V
. Input power
vin Tout : 0% [ Control OFF*
85VAC 1.3W 0.9W
100VAC 1.3W 1.2W
200VAC 1.9W 1.7TW
265VAC 2.0W 1.TW
24V
. Input power
Vin Tout : 0% [ Control OFF*
85VAC 1.4W 0.9W
100VAC 1.5W 1.2W
200VAC 2.1W 1.9W
265VAC. 2.1W 1.9W

* YEREYE L ZWST00BAF-%/R T Cxthis

Input power (W) Input power (W)

Input power (W)

180
160
140
120
100
80
60
40
20

180
160
140
120
100
80
60
40
20

180
160
140
120
100
80
60
40
20
0

ZWS100BAF

For alternative standard model ZWS100BAF-*/R

TDK-Lambda

Conditions Vin: 85 VAC ----
100 VAC —-—:
200 VAC ——
265 VAC ——-
Ta: 25 C
7 1.1
Power factor 1
- 0.9
- 0.8
- prr
<] s 0.7
L L )
7 /
2 5 0.6
7 < - 0.5
T Win 0.4
/ 0.3
0.2
0 20 40 60 80 100
Output current (%)
1.1
Power factor 1
;;;; R 0.9
o 0.8
e Y
d 2~ .
s
A // 06
v o
Pt 0.5
// Win 0.4
- 0.3
0.2
0 20 40 60 80 100
Output current (%)
1.1
Power factor 1
e T 0.9
T g 0.8
P it s 0.7
- 7 0.6
// '
e 0.5
// Win 04
// 0.3
0.2
0 20 40 60 80 100
Output current (%)
T-8A

Power factor

Power factor

Power factor



ZWS100BAF
2.2 HEFRERME 2.3 WFEERERE

Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC
0 %
25 C

Conditions Vin: 100 VAC
Ta: -10 °C —— Tout :
25°C  ——— Ta:

50 °C —_—

6
5
g OVP Point
o 4 -
%D Vout —
S 3
>
5 2
g
© oV —
1 frmmmmdg ]
0 l : 1 : : S R S S S N N
0 50 100 150 2V/DIV 2s/DIV
Output current (%)

12V

12 - ..........

10 I SR A F PP D PP TS SOPOUPOUE SR PPN ‘‘‘‘‘‘‘‘‘‘
& | OVP Point -
g 8 : — e
g’ Vout —
S 61 ] L
=] ; o
g 4 ; : : : ‘ : :
@] 3 OV = b e ; :
2 ~ AAAAAAAAAAAAAAAAAAA :

. | I ........ ........ ..................................... ......... ..................

0 50 100 150 5V/DIV | 10s/DIV
Output current (%)

24V

25 | g S SR S S U A IO
S 20 prooes -| OVP Point -
© : - : :
g 15 Vout —
'S e
> L
B 10 N
§
B ov — o
0 ’ L

0 50 100 150 10V/DIV | 10s/DIV

Output current (%)

TDK-Lambda T-9



ZWS100BAF

2.4 WAL H XD Kk
Output rise characteristics : Conditions Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C

R

5V/DIV | 200ms/DIV 5V/DIV | 200ms/DIV

T0V/DIV_ 200ms/DIV “10V/DIV_ 200ms/DIV
TDK-Lambda T-10




ZWS100BAF

2.5 HAISEH TR Y Kk
Output fall characteristics Conditions Vin: 85 VAC (A)
100 VAC (B)
200 VAC (©)
265 VAC (D)
Ta: 25°C

Y l Tout : 0% Tout : 100%

« Vout

— QV —

OVDIV | 10s/DIV OVDIV | 20ms/DIV

[ 12v | Tout : 0% Tout : 100%

— Vout —

«— 0V —

«— Vin —

5VDIV. | 205DIV “5V/DIV 20ms/DIV.

| 24v | Tout : 0% Tout : 100%

T0V/DIV | 20sDIV 10VDIV | 20msDIV
TDK-Lambda T-11




ZWS100BAF

2.6 ON/OFF=1y bw— VB ISES 30| SLH T Y Reitk
Output rise, fall characteristics with ON/OFF Control Conditions Vin : 100 VAC
Tout: 100 %

HEFEHE H, 7ZWS100BAF-#/R 12 T xfi Ta: 25°C

For alternative standard model ZWS100BAF-*/R.

< Vout —

ON/OFF

Control »

<« Vout —

— OV -

ON/OFF
Control

CVout— ey

10V/DIV 20ms/DIV

TDK-Lambda

ON/OFF
Control

10V/DIV 10ms/DIV

T-12



ZWS100BAF
2.7 HAREFR R

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

200 VAC ——
Ta: 25°C
5V |
1000
£
E
<100
g
=
7
10
0 20 40 60 80 100
Output current (%)
| 12v |
1000
)
E
(]
g 100
g
=
Q
e
10
0 20 40 60 80 100
Output current (%)
| 24v |
)
g
(]
£
)
=
7
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda 3



2.8 WEISE (ATRLE) Kk

Dynamic load response characteristics

f=100Hz

100mV/DIV

+0.81%

| <= Tout:0% —

100mV/DIV 2ms/DIV

-0.24%

+0.15%

[ 24V ] f=100Hz

100mV/DIV

+0.10%

Conditions

ZWS100BAF

Vin ;
Tout :

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

Ta: 25°C

f=1kHz

<~ Vout —

«— Jout —

«— Jout:0% —

100mV/DIV

200 2 /DIV

+0.81%

-0.98%

f=1kHz

« Jout —

100mV/DIV

200 I S/DIV

+0.17%

-0.23%

f=1kHz

<~ Vout —

« Jout:0% —}

100mV/DIV

200 2 s/DIV

+0.09%

-0.12%

TDK-Lambda
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2.9 AIBIERHEEM:

Response to brown out characteristics

ZWS100BAF

Conditions Vin ;: 100 VAC

Iout : 100 %

Ta: 25°C
| 5V
<~ Vout
A =28ms
B =32ms
— OV
C=35ms
<— Vin
[ 12V
<~ Vout
A=33ms
B =36ms
— 0V
<~ Vin
[ 24V
<~ Vout
A =27ms
B =36ms
«— OV
< Vin
—10V/DIV_ ~50ms/DIV_
TDK-Lambda

T-15



2.9 ASIEERERNE

Response to brown out characteristics

ZWS100BAF

Conditions Vin : 200 VAC

Tout: 100 %

Ta: 25°C
] 5V
< Vout
A =29ms
B =32ms
«— 0V
C=37ms
« Vin
[ 12v
«— Vout
A =34ms
B=37ms
<« Vin
| 24V
<~ Vout
A =28ms
B=37ms
«— 0V
«— Vin
“10V/DIV___ | 50ms/DIV_
TDK-Lambda

T-16



2.10 A3y —VEN (RAER) HBE

Inrush current waveform

Switch on phase angle of input AC voltage

6 =0°

SA/DIV. | 100ms/DIV

Switch on phase angle of input AC voltage

6 =0°

TOADIV | 100ms/DIV

«— Jin —

«— Vin —

— Jin —

<~ Vin —

ZWS100BAF

Conditions Vin: 100 VAC
Jout: 100 %

Ta:

25 °C

Switch on phase angle of input AC voltage

¢ =90°

SA/DIV. | 100ms/DIV

Conditions Vin:; 200 VAC
Tout: 100 %

Ta:

25°C
Switch on phase angle of input AC voltage

¢ =90°

T0A/DIV | 100ms/DIV

TDK-Lambda

T-17



ZWS100BAF
2.11 B RS

Input current harmonics Conditions Iout : 100 %
Ta: 25°C
l 5V |
Vin : 100 VAC
10.000
2 1.000 N\ IEC61000-3-2 Limit (class A)
©  0.100
2
s
= 0.010
0.001

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order

Vin : 230 VAC
10.000

2 1000 N TEC61000-3-2 Limit (class A)

\g “

% 0.100

= 0.010
0.001

1 3 5 7 9 11131517 19 2123 252729 31 33 3537 39
Harmonic Order

2.12 AJIEFEE

Input current waveform Conditions Iout : 100 %
Ta: 25°C

Vin: 100VAC Vin : 230VAC

/| Tin—

2ADIV | 3msDIV 2ADIV 5ms/DIV

TDK-Lambda T-18




2.13 U — 7 Bk

Leakage current characteristics

Leakage current (mA)

Leakage current (mA)

0.5

04

0.3

0.2

0.1

0.5

0.4

0.3

0.2

0.1

0.0

Conditions

ZWS100BAF

Tout :

Ta:

0% ---om-
100 %
25 C

Equipment used : 3156 (HIOKI)

f:

80 120 160 200 240 280
Input voltage (VAC)

f:

80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda

50 Hz

60 Hz

T-19



ZWS100BAF
2.14 HAV w7, A XEH

Output ripple and noise waveform Conditions Vin : 100 VAC
Tout : 100 o
Ta: 25°C

5v |

R T e R T

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

12V |

24V |

T T O O e T R o N I T T T AU IE S T NE T SE YRS S GG

I T N S O S

20mV/DIV__ | 2us/DIV

TDK-Lambda | T-20



2.15 EM I #

MEE -85

Conducted Emission

5V |

Level

Level

Point A
(781kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 342
AV 46.0 26.5
Point B
(784kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 35.7
AV 46.0 279

Electro-Magnetic Interference characteristics

ZWS100BAF

Conditions Vin : 230 VAC
TIout : 100 %

Ta : 25°C
Phase : N

[dB( 2 W]
90 ¢ f ] !
7 BEEEE : VCCI Class B
e
=== ]

T~ BEELE ;
50 : \ 4—‘
L VCCI Class B
30 AV lelt
20 |
10 [
0 E H
0.15 500  10.00 30.00
[MHz]
Phase : L

[dB( 1 V)]
0 —
* F VCCI Class B
70 | QP Limit
60 | 4—,
50 — 4—‘
o VCCI Class B
20 |
10
0 I
0.15

5.00 10.00 30.00
[MHz]

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

TDK-Lambda

T-21



2.15 EM I #

MEE -85

Conducted Emission

|  12v |

Level

Ref.

Point A
(774kHz)

Limit |Measure

Level

Data| (dBuV) | (dBuVv)
QP 56.0 33.1
AV 46.0 253

Point B
(774kHz)
Ref. Limit |Measure

Data| (dBuV) | (dBuVv)
QP 56.0 34.1
AV 46.0 27.0

Electro-Magnetic Interference characteristics

ZWS100BAF

Conditions Vin : 230 VAC
TIout : 100 %

Ta : 25°C
Phase : N
[dB( V)]
90 —
ol — ; VCCI Class B
0 NS NI é QP Limit
o T A
50 f\\ E 4—‘
o VCCI Class B
20 |
10
8] £ H H O H
0.15 5.00 10.00 20.00
Frequency [MHz]
Phase : L
[dB( 2 )]
HNr— I [y i
wf L 1 il
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EN55011-B,EN55032-B,FCC-BD [RFEIZXVCCI class BORFE & 7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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MEE -85

Conducted Emission

ZWS100BAF

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Iout : 100 %
Ta : 25°C
Phase : N
[dB(x V)]
BET T !
8 f———— VCCI Class B
P~ Al .
o e
S T
3 IR R i
of——————f AR ; VCCI Class B
30 fet " N N SR AT ¥ AV Limit
20 ¥ :' i
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of
0.15 050  1.00 500  10.00 30.00
Frequency [MHz]
Phase : L
[dB(p V)]
0 —
VCCI Class B
QP Limit

| 24v |
Point A
(776kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuVv)
QP 56.0 34.0
AV 46.0 27.1
Point B
(776kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuVv)
QP 56.0 35.8
AV 46.0 28.8

Level

7

VCCI Class B
AV Limit

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD [RFEIZXVCCI class BORFE & 7] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.15 EM I £

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Io : 100 %
Ta : 25C
MET B R

Radiated Emission
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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.

FRIIE— 7l
Indication is peak values.
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