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1.

RWS150B

HIEFH¥E  Evaluation Method
1.1 JE|EMEE  Circuit used for determination

JEEF 1 Circuit 1 used for determination

AC Power ﬂ
supply

i%q%ef Steady state data
BERYZMEME Warm up voltage drift characteristics
ﬁjj {RERRERI4FME  Hold up time characteristics

CHASEH EASEEE  Output rise characteristics

HASEH TV Output fall characteristics
115 = RAREEREME Over current protection (OCP) characteristics
BE TR Over voltage protection (OVP) characteristics
ljj EIEPRE4M  Response to brown out characteristics
EIETE  Input current waveform

Digital power meter

Loa%

Shunt res.

Current probe

Controlled temp. chamber

JIE B2 Circuit 2 used for determination

SEBIESE (BARTAZ) Bt Dynamic load response characteristics

Digital power meter

Dynamic dummy

AC Power
supply

l load

Load | 1

Load

C

Shunt res.

Output current waveform
Tout 50% <=>100%

TDK-Lambda Til
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JHIEEI3 Circuit 3 used for determination
- ASV—VER (ZAENR) W Inrush current waveform

Digital power meter

Y e AR

Slide Reg.

Dynamic
dip
simulator

Current probe Shunt res.

HIEEI$E4 Circuit 4 used for determination
J—JE i Leakage current characteristics

Digital power meter

Isolation
trans

|
|
on B Leakage | |
AC Power
supply %‘é current | |
meter
S :

AC AC

[ AC AC(O»y
Shunt res.

¢ FG FGL

777
BEHh
Earth

TDK-Lambda T-2
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JHIZEEIBES Circuit 5 used for determination
AT IARXW T Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 100MHz

Coaxial cable
AC Power 1.5m 50Q |

supply

1509
C1 : 0.1uF Film cap.
e, C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

JIZEAERL  Configuration used for determination
‘EMIf#4:  Electro-Magnetic Interference characteristics
(a) HEFIRT-EE (& /AX)

Conducted Emission

BERLER () [—
D.U.T (Earthed) TR (2m X 2m)
. Aluminum plate Vertical eround
5 L) B VI B 1 e ]
AMN 50€/50uH D=80cm D 40cm reference plane
EMI Test receiver -~ /
spectrum analyzer W
¢ wEy—T0| B H=80cm
Power cable Stand
k O ASEIR
it ACF R AC Power supply
Bl ]
Earth Horizontal ground plane
a -

(b) HEF EFIRE (/A X)

Radiated Emission

« DIBm o pakimaEM)
D.U.T (Barthed) 7 V31K
Aluminum plate

EMI Test receiver
spectrum analyzer

pre amp. T — T
Fugs DR
Power cable
Antenna e
H— T —T ) St?nd H=80cm

Turn table

e

7;-7 e 0 AHER

FRIFER Hh
ACP 1
Horizontal ground plane Gwer SupPy

Earth

TDK-Lambda T3
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1.2 i R ErdEs List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.

1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L / DLM2054
2 | DIGITAL MULTIMETER AGILENT 34970A

3 | DIGITAL POWER METER YOKOGAWA ELECT. WT110/ WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701928 /701930
5 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L / FK-600L
6 | DUMMY LOAD PCN RHF250 SIRIES
7 | SLIDE REGULATOR MATSUNAGA SD-2625

8 | ISOLATION TRANS NOISEKEN TE2302P

9 | CVCF TAKASAGO AA2000XG

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 | MULTIOUTLET UNIT KIKUSUI OTO01-KHA

1.3 #lARS  Load conditions

M ANEFEICL- T, FTROEBYVHEAT 4 V—T 4 VI HRBLETY,

Output derating is required by the input voltage.

Output voltage : 5V

Vin Tou : Full load 5V
85VAC 90% 18.9A
90 - 265VAC 100% 21.0A
Output voltage : 12V, 24V
Vin Tout : Full load 12V | 24V
85VAC 80% 10.4A [ 5.2A
100VAC 92% 12.0A| 6.0A
110 -265VAC 100% 13.0A| 6.5A

TDK-Lambda
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2. Btk — &

2.1 et

Characteristics

Steady state data
() AS « A - REER),HHES) - EErEL
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V I 1. Regulation - line and load

RWS150B

Condition Ta :

Tout\ Vin | 90VAC | 100VAC | 200VAC | 265VAC Line regulation
0% 5.036V | 5.036V | 5.036V [ 5.036V OmV 0.000%
50% 5.023V | 5.023V | 5.023V | 5.023V 0mV 0.000%
Full load | 5.010V | 5.010V | 5.010V | 5.010V OmV 0.000%
Load 26mV 26mV 26mV 26mV
regulation [ 0.520% [ 0.520% [ 0.520% | 0.520%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25C +40°C | temperature stability
Vout 5.005V | 5.010V [ 5.007V 5mV | 0.100%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 7TVAC
Drop out voltage (Vin) | 63VAC
12V 1. Regulation - line and load Condition Ta :
Tout \ Vin | 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 12.091V | 12.091V | 12.091V | 12.091V OmV 0.000%
50% 12.083V | 12.083V | 12.083V | 12.083V 0mV 0.000%
Full load | 12.076V | 12.075V | 12.075V | 12.075V 0mV x1| 0.000%
Load 8mV 16mV 16mV 16mV
regulation | 0.067% | 0.133% | 0.133% | 0.133%
2. Temperature drift Conditions Vin
. , Tout
Ta -10°C +25°C +40°C | temperature stability
Vout 12.068V | 12.075V | 12.071V 7mV | 0.058%
3. Start up voltage and Drop out voltage Conditions Ta :
‘ Tout
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) | 71VAC
24V | 1. Regulation - line and load Condition Ta :
Tout\ Vin | 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 24.032V | 24.033V | 24.033V | 24.033V 1mV 0.004%
50% 24.027V | 24.027V | 24.027V | 24.027V 0mV 0.000%
Full load | 24.022V | 24.021V | 24.021V | 24.021V 0mV x1| 0.000%
Load 5mV 12mV 12mV 12mV
regulation | 0.021% | 0.050% | 0.050% | 0.050%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25C +40°C | temperature stability
Vout 24.000V | 24.021V | 24.035V | 35mV | 0.146%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 75VAC
Drop out voltage (Vin) | 68VAC
%1 Line regulation (12V,24V) : 110VAC - 265VAC

TDK-Lambda
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25 °C

:110 VAC
: Full load
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:110 VAC
: Full load

25 C
1100 %



Q) Vv TN A REEFATIEIE

RWS150B

Ripple noise voltage vs. Input voltage Conditions  Iout : Full load
' Tay =10C ===
25 OC e -
e B

Ripple noise voltage (mV)

140

120 |-
100 [

—————————————————————————————————————————————————————————————————————————————————————————————————
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(3) - o5t i e
Efficiency and Power factor vs. Output current

Efficiency (%)

5 N R

0 20 40 60 80 100
Output current (%)
12V
S
)
8
2
&
m
T e e i S S
50 L ' S_—
0 20 40 60 80 100
Output current (%)
24V
S
oy
5
2
=
m
60 e
5 I R N
0 20 40 60 80 100
Output current (%)

Power factor

Power factor

Power factor

1.0

0.9

0.8

0.7

0.6
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90 VAC — —
100 VAC
110 VAC ------
200 VAC —
265 VAC ———
25 G

Conditions Vin :

Ta:

40 60 80 100

Output current (%)

100

40 60 80

Output current (%)
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(4) ANJIEFIR B
Input power vs. Output current Conditions Vin: 90 VAC —- —

: Input power
Vin Tout : 0%
90VAC 2.TW
100VAC 2.8W
200VAC 2.9W
265VAC 3.4W
12V
. Input power
b Tout : 0%
100VAC 2.3W
110VAC 2.7TW
200VAC 2.8W
265VAC 2.9W
24V
; Input power
Vi Jout : 0%
100VAC 2.4W
110VAC 2.8W
200VAC 2.9W
265VAC 3.0W

RWS150B

100 VAC -----

110 VAC =-=-~-

200 VAC ———

265 VAC ———
Ta: 25°C

200

150

100

Input power (W)

50

0 20 40 60 80 100
Output current (%)

200

150

100

50

Input power (W)

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

200
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150 |- e e

100 oo

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Input power (W)

S

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Output current (%)
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(5) AFI B H B

Input current vs. Output current

. Input current
ViG Tout : 0%
90VAC 0.04A
100VAC 0.04A
200VAC 0.04A
265VAC 0.05A
12V
: Input current
Vin Tout : 0%
100VAC 0.03A
110VAC 0.04A
200VAC 0.04A
265VAC 0.05A
24V
. Input current
¥in Tout : 0%
100VAC 0.03A
110VAC 0.04A
200VAC 0.04A
265VAC 0.05A

Input current (A) Input current (A)

Input current (A)

Conditions

Vin :

RWS150B

90 VAC — —
100 VAC -----
110 VAC ------
200 VAC ——
265 VAC ———

20

2.0

Output current (%)

TDK-Lambda
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223@%E FY 7 Mtk
Warm up voltage drift characteristics

Conditions Vin: 110 VAC

Jout: Full load
Ta: 25 C

0.4

| i H i i | H
i i 1 i i | H
i i | i i i i
i | i i 1 1 i

0.2 |-t b e b
. 1 h i i ; \ I
1 1 i : 1 H i
1 | i | | H |
i : i H 1

0.0 [\

Output voltage drift (%)

o 1 2 3 4 5 6 7 8
Time (hours)

02 [

I\

Output voltage drift (%)

o 1 2 3 4 5 6 7 8
Time (hours)

e
~

e
o

e
o

Output voltage drift (%)

o 1 2 3 4 5 6 7 8
Time (hours)
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2.3 I PRfpiF I Rr 1

Hold up time characteristics

Conditions Vin: 110 VAC

200 VAC -----
Ta: 25 C

1000
g
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E 100
5
=
o
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0 20 40 60 80 100
Output current (%)
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g
2 :
£ 100 |-
Q -
8 -
=
o
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0 20 40 60 80 100
Output current (%)

1000
g
:
+ 100
o
=
9
S
T

10

0 20 40 60 80 100
Output current (%)
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100 VAC (A)
110 VAC (B)
200 VAC (O)
265 VAC (D)
25 C
Tout : Full load

RWS150B

Vin :
Ta:

Tout : Full load
Tout : Full load

il

i

il
200ms/DIV

200ms/DIV

l
|
|
|

Conditions

|
|
I
DC BA
\|]( I
;
!

i

il
2V/DIV
5V/DIV

<~ Vout —

ZOOmS/DIV
T-11

|

10V/DIV

«— OV —
<~ Vout —
— OV —
«— Vout —
«— OV —

Tout : 0%

|
I

Tout : 0%

Tout : 0%

I
il

200ms/DIV

200ms/DIV

hd

— S,
—— T

I

DC BA

Output rise characteristics

|

li
!

|
i

m
i
|
DC BA
Y
é"ﬁ .

TDK-Lambda

200ms/DIV

2.4 WASLH B30 Rtk

5V

I
Vi'J
2V/DiV

12V

5V/DIV

24V |

-

10V/DIV




RWS1350B
2.5 HIFSLH TR0 Rtk

Output fall characteristics Conditions  Vin: 100 VAC (A)
110 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
[ sv ] -

Tout : 0% Tout : Full load

ABCD : ABCD :

- R 0 S

k — v —

2V/DIV | 10s/DIV 2V/DIV | 20ms/DIV

[ 12v |

ABCD .~ BCD A
| : Rl

«— Vout — . - k

«— OV —

<—an—>/\/\/‘

5VDIV. | 10s/DIV 5V/DIV |  20ms/DIV

| 24V |

Tout : 0% Tout : Full load

Tout : 0% Iout : Full load
Cae =y
AAAAAA — e vous _r
e ,,,,,,,,, > — oV —

T0VDIV | 10s/DIV 10V/DIV | 20ms/DIV
TDK-Lambda Te12




2.6 1B E IR FERE

Output voltage (V)

Over current protection (OCP) characteristics

Conditions Vin: 110 VAC

Ta: -10°C -----
25°C  -e-e-
40 C —

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SIS AN S e L~ R

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

50 100 150
Output current (%)

12V

12

10

Output voltage (V)

Output voltage (V)

25

[\
o

—
(9]

Ju—
(=)

W

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0 50 100 150

Output current (%)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

77777777777777777777777777777777777777777777777777777777777

0 50 100 150

Output current (%)

RWS150B
2.7 B EEIRFER

Over voltage protection (OVP) characteristics

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

Vout — |

oV —
2V/DIV | lbs/DIV
‘ A/VOVP Point
Vput - ‘
oV —
5V/DIV | 10s/DIV
+— OVP Point
Vout —
oV —
10v/DIV | 10s/DIV '

TDK-Lambda T-13
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2.8 WELE (AWMRE) Fik
Dynamic load response characteristics Conditions  Vin: 110 VAC
Iout: 50 % <> 100 %
(tr = tf = 50us)

Ta: 25°C

f=100Hz f=1kHz

| Ve o

e 0 S s o 7 R e

«—Jout:0% —

100mV/DIV

100mV/DIV

2ms/DIV 200 u s/DIV
+0.82% -1.06% +0.80% -1.01%
12V
f=100Hz f=1kHz
h——-\ll_,',__.!—‘—;f_,___—.—l_‘_ «— Vout — -——\/,___/‘h“\/f

e PR — TJout — e N B e N
IS R R I St 5 (S S R S A

—Jout:0% —

100mV/DIV 2ms/DIV 100mV/DIV 200 u s/DIV
+0.14% -0.32% +0.13% -0.28%
24V

_f=100Hz _ f=1kHg

| Iout —

—Jout:0% —

100mV/DIV

2ms/DIV

+0.17%

-0.22%

100mV/DIV

200 12 s/DIV

+0.14%

-0.18%

TDK-Lambda



2.9 AJTEEBHERE

Response to brown out characteristics

Vin: 110VAC
A =45ms, B =46ms

75 Oms/DIV

VDIV |

12V
Vin: 110VAC
A =32ms, B=33ms

5V/DIV | 50ms/DIV

24V
Vin: 110VAC
- A =34ms,B=35ms

A

& LB

T I7
WMWW/\W\W\WW

RWS150B

Ta:
Tout :

Conditions

Vin : 200VAC
A =46ms, B =47ms

<~ Vout —

ov

«~— Vin —

NWWWWW

VDIV | 30ms/DIV

<~ Vout —

ov

«— Vin —

«— Vout —

ov

<~ Vin —

IOV/DIV | 50ms/DIV

TDK-Lambda

Vin : 200VAC
A =33ms, B =34ms

T

JW\/\/W/\MANMV\NWW
|

SV[DIV SOms/DIV

Vin : 200VAC
A =35ms, B=36ms

JV\/W\/\/%NVMNWW\M/W
|

1OV/DIV SOms/DIV

T-15

25 C
Full load




2.10 AN —VBHE (RAER) K
Inrush current waveform

12V

RWS150B

Conditions  Vin: 100 VAC
Tout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
»=0° o =90°
, [
) -y MWW < lin — t, A‘;V*r WA
T, - T
_____ﬂ\,fl‘ﬂf)'«.:i,;l-}- AR AR «— Vin — ALY !ui,.f-i.hl'\ti\'ﬁs i
— RIMOAONHRN] a/wupvmpmm.w!&!ﬂ\swﬁer‘ab’ﬁl}mv‘@'uﬁ‘!*'d&ﬂw\l\z'
10A/DIV__ | 100ms/DIV 10A/DIV__| 100ms/DIV
Conditions  Vin: 200 VAC

Switch on phase angle of input AC voltage

Tout : Full load

Ta:

25 C

Switch on phase angle of input AC voltage

o =0° ¢ =90°
! avniinannd] *= Tin = : l, AAAAAAAAAAAA
A i —
IR <= vin A
20A/DIV | 100ms/DIV 20A/DIV | 100ms/DIV
TDK-Lambda T-16
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2.11 EFR RS

Input current harmonics Conditions Iout: Full load
Ta: 25°C
| 12V |
10.000 = Vin: 110 VAC
N
N
\ . . =
1.000 N\ IEC61000-3-2 Limit (class A)
< —
g 0.100
Q
5
g 0.010
an
0.001
1 3 5 7 9 1113 1517 19 21 23 2527 29 31 33 35 37 39
Harmonic order
10.000 Vin: 230 VAC
. 1.000 . TEC61000-3-2 Limit (class A)]
<
5
5 0.100
Q
g
g 0.010
o
0.001

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

Harmonic order

2.12 ASIEFHER

Input current waveform Conditions Tout : Full load

Ta: 25°C

[ 12v | |
Vin : 110VAC Vin : 200VAC

< Jin |

N\

2A/DIV | 5ms/DIV 2A/DIV | 5ms/DIV

TDK-Lambda T-17
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2.13 U — 7 EHikeE

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

Equipment used : 3156 (HIOKI)

12V
f: 50 Hz
0.5
0.4
£ o
g
:
o 0.2
&
s
a 0.1
0.0 ’: ; i ’ : : i :
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.5
04
B o
=
:
e 0.2
oy
A
[s5]
o
= 0.1
0.0 ‘: i : | E ;

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda T-18



214 AV v, A R

Output ripple and noise waveform

5V |
20mV/DIV | 2us/DIV
[ 12V |
20mV/DIV_ 2us/DIV_
| 24V

S0mVDIY | 2us/DIV_

TDK-Lambda
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Conditions Vin: 110 VAC
Tout : Full load

Ta :

25%C

T-19
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230 VAC
: Full load

Vin

Tout

25 C

Ta :

Phase : N

T-20

Conditions

[dB(u V)]

TDK-Lambda

EN55011-B,EN55022-B,FCC-BORFEILVCCI class BORFE & [7]

Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.

Electro-Magnetic Interference characteristics

2.15 EM I #54%

Conducted Emission

B 7T

5V

m m as} m
(7] %) 2] %]
C g = O g O E
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RWS150B

2.15 EM I ¥

230 VAC
: Full load

Vin :

Conditions

Electro-Magnetic Interference characteristics

Tout
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Conducted Emission
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0.15

Point B

(235kHz)
Limit |Measure

(dB)
55.5

46.4

EN55011-B,EN55022-B,FCC-BDBRFEILVCCI class BORSME & [F] T

Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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T-21

TDK-Lambda



RWS150B

230 VAC
: Full load

25 C

Ta

VCCI Class B

& VCCI Class B

AV Limit

30.00
[MHz]

VCCI Class B
P Limit

VCCI Class B
AV Limit

30.00
[MHz]

T-22

Tout
Phase : N

Vin

Conditions

2.15 EM I %4

Electro-Magnetic Interference characteristics

Conducted Emission

M T AT

24V |

TDK-Lambda

EN55011-B,EN55022-B,FCC-BDBRFEIXVCCI class BORSHE & [7] U

Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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RWS150B

2.15 EM I Fit

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Tout : Full load
Ta : 25°C

MR B

Radiated Emission

| s5v | HORIZONTAL VERTICAL
[dB(ge V/m)] [dB(p V/m)]
70 [ 0
60 |- 60 1
s0 : sof N N S S :
. : <+ QP ; A O E <+ QP
. | R z!'
20 [ A L AL : / ;
U1 B T s
0 C 1 1 1 1 1 1 0 1 1 1 s
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHZ] Frequency [MHz]
12V HORIZONTAL VERTICAL
[dB(pe V/m)] [dB(x V/m)]
70 T Tr
60 60
50 ;
Eooo ! <+« QP <+ QP
I - .
L SN TN O 0 5 U0 O Y VO :
20 ety i i E M‘\ é i \M%
g WWV F Vi .
1of R T E
ot . : i 0 : 0 : [ : !
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
24V HORIZONTAL VERTICAL
[dB( g V/m)] [dB(y V/m)]
70 0
60 60 F
50 § sof '
. : l <+ QP | P e 1 4+ QP
_ wf N S S ; _ aof N S T :
: r oo : : A A A M’\M
o : bbb b /\ : e EoW ’ Lot b |
MEErN = AV Ul W\
ZOWW : M z 0f—! W W/ W’ :
0f . B i f e :
0: : L L sy L 0: L L L 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]

EN55011-B,EN55022-B D [RFEITVCCI class BORFE & [F T
Limit of EN55011-B,EN55022-B are same as its VCCI class B.
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Indication is peak values.
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