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Wfi 725 Terminology used

EF Definition

Vin  «---- AJ1EEE Input voltage

Vout =+--- Hi 77 ¥+ Output voltage

lin  =---- AJJ7EE Input current

Iout ++--- Hi 77 #E 3 Output current

Ta  -e--- JE IR EE Ambient temperature
£ e JE % Frequency

WU R E, HHEHERMFICBIDRIRTHY, BB EEL TBEZHAOET,

Test results are reference data based on our measurement condition.
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HIZE 1 Evaluation Method
1-1. JZE[E  Circuit used for determination

HEEE]  Circuit 1 used for determination

o FRERRIE Steady state data

o HERYT MEME Warm up voltage drift characteristics

o D PRFRIRE A REME Hold up time characteristics

o HISTH _ES0ERE Output rise characteristics

NS ARVA S /AL S Output fall characteristics

o WWETIRE R Over current protection (OCP) characteristics
o I IRGERFME Over voltage protection (OVP) characteristics
o EEINE (N)BZE) Frik Dynamic line response characteristics

o ANJIEIEB#E R Response to brown out characteristics

o ANJJEVEHTE Input current waveform

AC Power
supply

Digital power meter

Load g

Shunt res.
Current probe

Controlled temp. chamber

o PSS (BT AZ) Bt Dynamic load response characteristics

Digital power meter

Dynamic dummy

| load
Load | 1 J_I_
AC Power Load | 2
supply
Shunt res.

Output current waveform
Tout 50% <==>100%
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Slide Reg.

Dynamic
dip
simulator

Shunt res.

Current probe

o U—JE M Leakage current characteristics

Digital power meter

Isolation
trans
Load
On Leakage
AC Power
current
supply
3% meter
5y
—OaAc AC O
Shunt res.
[ FG  FG

Output rise, fall characteristics with ON/OFF Control

YEREYE N /R IZT%ts  For alternative standard model /R

Digital power meter

A (W) — ' b b

Load
P.S.

Shunt res.

1

TSV

|

AC Power 1
supply |
|

TDK-Lambda 523
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s VYTV, /AR Output ripple and noise waveform

Digital power meter

i el |

Oscilloscope

Bandwidth :100MHz
SW1
DA Coaxial cable
AC Power 1.5m 50Q
supply '
- Load
AC v
< 150 > R :50Q
mm C1 : 0.1uF Film cap.
C2 : 100uF Elect cap.
C3 : 4700pF Ceramic cap.
I E A% K Configuration used for determination

« EMIF#:  Electro-Magnetic Interference characteristics
(a) HE5 i E)E (JFiE /(1 X) Conducted Emission

]

HEE 2 (B2 th) TEEL R E R HL T
D.U.T.(Earthed) TV IR (2m X 2m)

Aluminum plate Vertical ground

FEACL AR ] 2% 1 reference plane
AMN 50€/50uH D=80cm le D=40cm
EMI Test receiver -

spectrum analyzer \ /

Y wmHy—T =) H=80cm
Power cable Stand

[‘. T I 1 [‘
O A

KR H AC Power supply

[ Horizontal ground plane

1l—s

(b) HMEEEIRE (Bt /1 X) Radiated Emission

-

D=3m Rt () .
D.U.T.(Earthed) 7 /v I

Aluminum plate
EMI Test receiver
spectrum analyzer ~
pre amp. -

L B — T
\ 7T Power cable
Antenna

. = .
Sy T=TN Stand H=80cm
Turn table

s

|||—<|
A

[4

) O NS

VIS N ] AC Power supply
Horizontal ground plane
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ZWS240RC

1-2. {FEHREMKSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L / DLM1740
2 DIGITAL MULTIMETER AGILENT 34970A
3 DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 CURRENT PROBE YOKOGAWA ELECT. 701928
5 DYNAMIC DUMMY LOAD TAKASAGO FK-400L
6 DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W
7 DUMMY LOAD PCN PHF250 SERIES
8 ISOLATION TRANS NOISE KEN TF-2302P
9 CVCF TAKASAGO AA2000XG/AA2000XG2
10 CVCF NF ES10000S
11 LEAKAGE CURRENT METER HIOKI 3156
12 DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
13 CONTROLLED TEMP. CHAMBER ESPEC SU-240
14 EMI TEST 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

1-3. FHlARTSM: Load conditions

*ANTVBEDRIOVACK DG, T LBV T AL —T 4 7 PNLETT,
HAT AL =T 4 71O TORERNT, (AR E D TLOAD vs INPUT VOLTAGE | &
THHRLTZENY,
Output derating is required for AC input voltage less than 90VAC.
For more information about Output derating, please refer to “LOAD vs INPUT VOLTAGE”

of specifications.
Vin Iout : 100%
90 - 265VAC 100%
85VAC 80%

TDK-Lambda 7123



2. ®MT—4& Characteristics
2-1. E#FFPE  Steady state data

(1) ANJy-d RS/ H ) el B - T FE

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

ZWS240RC

| 24V | 1. Regulation - line and load Condition Ta : 25 °C
Tout \ Vin 90VAC 100VAC | 200VAC | 265VAC line regulation
0% 24.006V | 24.006V | 24.006V | 24.006V 0mV 0.000%
50% 24.005V | 24.006V | 24.005V | 24.006V ImV 0.006%
100% 24.006V | 24.006V | 24.005V | 24.005V ImV 0.006%
load 1mV OmV ImV 1ImV
regulation 0.006% 0.000% 0.006% 0.006%
2. Temperature drift Conditions Vin: 100 VAC
Iout : 100 %
Ta -10C +25C +50C temperature stability
Vout 23.998V | 24.006V | 23.988V 18mV | 0.100%
3. Start up voltage and Drop out voltage Conditions Ta : 25°C

Start up voltage (Vin)

78VAC

Drop out voltage (Vin)

48VAC

2) Vo7 NI AXEHEXIAT)ERE  Ripple noise voltage vs. Input voltage

| 24V |

Tout : 100 %

Conditions  Tout: 100%

Ta : -10C -------

500
450

400

350

300
250

200

150

Ripple noise voltage (mV)

100
50

50

100 150

Input voltage (VAC)

200

TDK-Lambda
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(3) Zh=R - J1Z % J)EEWE  Efficiency and Power factor vs. Output current

Conditions  Vin: 90VAC -------

100VAC — =~
200VAC
265VAC———-
Ta : 25C
24V |
95 1.0 —
90 = 09 | —
i -
~ 85 /,—: ------- T O 8 //
o o7 = .
s /// £ / /
) )/ & /
= 80 - 0.7
o ’ o
;g '/’I g /
o 75 g 0.6 //
70 0.5
65 0.4
0 20 40 60 80 100 0 20 40 60 80 100
Output current (%) Output current (%)

(4) AJJEIRHHJ)EERE  Input power vs. Output current

Conditions  Vin: 90VAC -------

100VAC — — -
200VAC
265VAC——— -
Ta : 25C
24V |
300
/7/‘
- 250 /‘///
Vin Input power % 200 L 4
Tout: 0% | Control OFF* z 150 e
90VAC 1.9W 1.6W = 100 ,«/
100VAC | 2.0W 1L7W £ e
200VAC | 2.0W 1L.7W 50 S
265VAC_ | 2.0W 1L.8W .
0 20 40 60 80 100

Output current (%)
FUEMEUE L ZWS240RC-*/R 12 THfIt
For option model ZWS240RC-*/R
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(5) ANJ1ERixHH /18R Input current vs. Output current

Conditions  Vin: 90VAC -------

100VAC — =~
200VAC
265VAC —— -
Ta : 25C
24V |
4.0
; 30 et
Vin nput current < L ~
Iout: 0% | Control OFF* = e
) T
90VAC 0.04A 0.04A E 20 e
100VAC 0.04A 0.04A = Pl
200VAC | 0.06A 0.05A g —
265VAC 0.08A 0.07A ‘ //,,f;f’/ -
P o
0.0
0 20 40 60 80 100
*YEREHE T ZWS240RC-*/R |2 TxtbJiis Output current (%)

For option model ZWS240RC-*/R
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2-2.  EFERYZNREE Warm up voltage drift characteristics
Conditions ~ Vin: 100VAC
Iout: 100%

Ta : 25C
| 24V |

0.4
s 0.2
&=
s
()
g 00 [~
s
>
=
&
E 02

0.4

0 1 2 3 4 5 6 7 8

Time (hours)

2-3.  HHIPRFFRFREYE Hold up time characteristics

Conditions  Vin: 100VAC

200VAC -------
Ta: 25C
| 24V |
1000
g
= 100
=
el
o
: [ —
10
0 20 40 60 80 100

Output current (%)
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i
200ms/DIV

HINED E23S0FEE Output rise characteristics

ZWS240RC

Conditions  Vin: 90VAC (A)
: 100VAC (B)
: 200VAC (C)
: 265VAC (D)
Ta : 25C

Tout : 100%

—Vout—

— 0V —

TR I

<~ Vin—

10V/DIV |  200ms/DIV

TDK-Lambda 12/23
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2-5. WMANEB F0FRHE  Output fall characteristics
Conditions  Vin: 90VAC (A)

: 100VAC (B)
: 200VAC (C)
: 265VAC (D)
Ta : 25C
24V |
Iout : 0% Tout : 100%
ABICD AB|CD
~—Vout— \
\
— OV — ™,
AR AR AR
< Vin —piii
T
10V/DIV | 20s/DIV 10V/DIV |  200ms/DIV

TDK-Lambda 13/23



2-6.  ON/OFF=br—/LIRFH TIN5 B30 I 6 AR
Output rise, fall characteristics with ON/OFF Control

YR UE i, ZWS240RC-*/R 12 TxbI
For alternative standard model ZWS240RC-*/R

ZWS240RC

Conditions Vin : 100VAC
Iout : 100%
Ta : 25C

| 24V
ITout : 0% Tout : 100%
/» —Vout— L
| L
/
ON/OFF
Control
5V/DIV |  20ms/DIV 5V/DIV |  20ms/DIV
TDK-Lambda 14/23



ZWS240RC
2-7. HERRERE

Over current protection (OCP) characteristics

Conditions  Vin: 100VAC
Ta : -10C -------

50C ——
| 24V |

25

\\_‘a
20 ‘

15

!.
\
10 T

Output voltage (V)

0 20 40 60 80 100 120 140 160

Output current (%)

2-8. IWEERAERE

Over voltage protection (OVP) characteristics

Conditions Vin: 100VAC
Tout: 0%
Ta : 25C

24V |

OVP Point
X

Vout

10V/DIV___|

20s/DIV

TDK-Lambda
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2-9. WP INE (N J12Z8) Rtk Dynamic line response characteristics

Conditions  Vin: 90VAC<——132VAC (A)
170VAC<——265VAC (B)
Iout: 100%
Ta: 25C

24V |

Vout (A) —

Vout (B) —

Vin — [

100mV/DIV | 200ms/DIV

2-10.  IEPEISE (AEZ) FHPE  Dynamic load response characteristics

Conditions  Vin: 100VAC
Iout : 50%<——100%
(tr = tf = 50us)
Ta : 25C

24V |

f=100Hz f=1kHz

[l ¥ — Vout —

m
ST SRR TOROUL. OO < S " | SOUOUL U | - S

— Jout —

<~—Iout:0%—

100mV/DIV |  2ms/DIV 100mV/DIV | 200us/DIV

TDK-Lambda 16/23
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2-11.  AJJ7EJEB#EREE Response to brown out characteristics
Conditions Iout: 100%

Ta: 25C
B#f5:IH  Interruption time
A B JEJENME 7221 Output voltage does not drop.
B : H /&K F230VETY )2V Output voltage drop down not reaching 0V.
C: W IEJENROVETIKT Output voltage drops until 0V,
| 24V |
Vin : 100VAC Vin : 200VAC
A =31ms, B=38ms, C=98ms A =32ms, B=40ms, C =118ms
B A C B A C
J | | - — Vout — - | | ;
\ / \ f"
/ /
[ /
h AN A A h
.”";‘lf‘._r_'l‘i;.‘-" (il <= Vin — | {/{)
VVV VY j V \
10V/DIV | 100ms/DIV 10V/DIV | 100ms/DIV

TDK-Lambda 17/23
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2-12.  AJ3Y—FER (EANER) B Inrush current waveform

| 24V |

Switch on phase angle of input AC voltage
6 =0°

«— Iin —

<~ Vin —

5A/DIV | 100ms/DIV

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

<« Jin —

<~ Vin —

10A/DIV |  100ms/DIV

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

Switch on phase angle of input AC voltage
¢ =90°

SA/DIV | 100ms/DIV

Conditions  Vin : 200VAC
Tout : 100%
Ta: 25C

Switch on phase angle of input AC voltage
¢ =90°

10A/DIV. |  100ms/DIV

TDK-Lambda 18/23



ZWS240RC
2-13.  E##AKST  Input current harmonics
Conditions  Iout: 100%
Ta : 25C

| 24V |

Vin: 100VAC
10.000

1.000 N IEC61000-3-2 Limit (class A)___|

0.100

Harmonic current (A)

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

Vin: 230VAC
10.000

1.000 N\

TN IEC61000-3-2 Limit (class A) ——
\

0.100

Harmonic current (A)

0.010 EEEETEE ST s

0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic order

2-14.  AJJEVIIE  Input current waveform

Conditions  ITout: 100%
| 24V | Ta : 25C

Vin : 100VAC Vin : 200VAC

\/AVAV it = o T e

\_/\_/\_/ Vi

5A/DIV |  5ms/DIV 5A/DIV |  5ms/DIV

TDK-Lambda 19/23
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2-15. V—Z7EFiFsM: Leakage current characteristics

Conditions Iout: 0%

Equipment used : 3156 (HIOKI)

| 24V |
f : 50Hz
0.50
0.40
Té_,’ 0.30
=)
£
3
o 020 =
N . =
.ﬁ /-’/
= 010 —"]
//
0.00
80 120 160 200 240 280
Input voltage (VAC)
f : 60Hz
0.50
0.40
é 0.30
=
=4 f
§ /%
g 020 ——— =
3 _—
0.10
—
0.00
80 120 160 200 240 280
Input voltage (VAC)
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2-16.

HHV7 v AR Output ripple and noise waveform

24V

Conditions

“50mV/DIV

2us/DIV

TDK-Lambda

ZWS240RC

Vin : 100VAC
Tout : 100%

Ta

:25°C

21/23



2-17.

ZWS240RC

EMIF#4:  Electro-Magnetic Interference characteristics

Conditions  Vin : 230VAC
Tout : 100%
Ta :25C
MeE s +FEE  Conducted Emission
| 24V |
Phase: N
[dB(u V)]
%0 F ‘ T
(1;8‘2‘11;1?2 ; 80 VCCI Class B
ok ! Lo QP Limit
Ref. Limit Measure k i i i |
Data (dB) (dB) 60 [ \;\ : :
QP | 635 534 |5 50 \ﬁ\\ — |
s ; ‘
E o N
AV | 535 485 i | B UNNSRARLA LA +/CC1 Class B
30 | : im AV Limit
ab DTN
10 - ! !
. Y
0.15 0.50 1.00 30.00
Frequency [MHz]
Phase: L
[dB( V)]
Point B
(200kHz) VCCI Class B
Ref. Limit | Measure QP Limit
Data | (dB) (dB) |
QP 63.6 53.1
AV | 536 482 | B |

VCCI Class B
AV Limit

Frequency

EN55011-B,EN55032-B,FCC-BD [R S IZVCCI class BO[RFEEFET
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda

22/23



ZWS240RC

EMIF#4:  Electro-Magnetic Interference characteristics

2-17.

Vin : 230VAC

Conditions

100%
:25°C

Tout :
Ta

MET BN GREE  Radiated Emission

24V

HORIZONTAL

[dB(x V/m)]

VCCI Class A

1000.0

500.0

100.0

30.0

[MHz]

Frequency

VERTICAL

[dB(u V/m)]

VCCI Class A
QP Limit

1000.0

500

100.0

.0

30

[MHz]

Frequency

EN55011-A,EN55032-ADRFEILVCCI class ADOBRSELFT

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

e —71H
Indication is peak values.

N

*
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