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YEFE UE FL RWS1500B-*/R, /RFO |2 Txfhis
For option model RWS1500B-*/R, /RFO

ff L5 Terminology used

JEF Definition
Vin  -eeee AJJEEE  Input voltage
Vout +---- Hi7J%EHE  Output voltage
lin oo AJ)7E§E  Input current
Tout - Hi 778t Output current
Ta  ----- JEIPHIEE  Ambient temperature
£ e JE e £ Frequency
Vst ee-- AR SAEEFE Standby voltage
Istb  eee-- AR SAEENE  Standby current

X OMHERIERIMFICBIT DR/ THY, BHHEEL TEEAENET,

Test results are reference data based on our measurement condition.
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RWS1500B

1. HIEJ7E Evaluation Method
1-1. JHE[EIEE  Circuit used for determination

JEFEEE ] Circuit 1 used for determination
o BRRPE Steady state data
o BAERYT MM Warm up voltage drift characteristics

o HOORERRERIAHE  Hold up time characteristics

o HJISEG ESVEREE  Output rise characteristics

o WIS H 234 Output fall characteristics

o IR R Over current protection (OCP) characteristics
o I R GE R Over voltage protection (OVP) characteristics
ANSVEIEBHESRHE  Response to brown out characteristics

o ANJIEFITE Input current waveform

Digital power meter

AC Power
supply

Load ?

Shunt res.
Current probe

Controlled temp. chamber

o MRVEIGE (BT 2Z8) Kt Dynamic load response characteristics

Digital power meter

Dynamic dummy
| load

Load |1

O Q) ==

L

AC Power
supply

Shunt res.

Output current waveform
Tout 50% <==>100%
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RWS1500B

HEEIE3  Circuit 3 used for determination

o A1V —UF W (2ANER) P Inrush current waveform

Digital power meter

—6 b
Slide Reg.

Dynamic
dip

simulator

hunt res.
Current probe Shunt res

HEEE4  Circuit 4 used for determination

o V—J@E M Leakage current characteristics

Digital power meter

Isolation
trans
Load
O Leakage %
AC Power current g
s
supply meter P.S.
T ()
—Oac ACO D AC v C m
Jf‘ Shunt res.
)
< FG  FG T
777
et
Earth
HIEF S Circuit S used for determination
s VY7, JARWH Output ripple and noise waveform
Digital power meter
Oscilloscope

Bandwidth : 20MHz

AC
Power

supply

R :50Q
C1 : 0.1uF Film cap.

C2 : 47uF Elect cap.
150mm C3 : 4700pF Ceramic cap.
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HEEIE6  Circuit 6 used for determination
¢« ON,/OFF=avra—/ LI 1526 B30 ST T A0 H:E

Output rise, fall characteristics with ON/OFF Control

HEREHE S RWS1500B-#/R, /RFO {2 ChPA
For option model RWS1500B-*/R, /RFO

* PF{E %50 1%, RWS1500B-*/RFOD 5t b
PF signal terminal is applied to only RWS1500B-*/RFO

Digital power meter

RWS1500B

AC Power
supply

D AC v C

-R +R -PF +PF

Shunt res.

C;éOjT 12v

HIFE[FI#7  Circuit 7 used for determination
-MEE ffiE A JJ7E /7, B No load input power and current
CABUNANEG B SEE F3DERYE  Standby rise, fall characteristics
*ON//OFFarhr— Vi I35 B3| ST F A0 Fp

AC Power
supply

Output rise, fall characteristics with ON/OFF Control

YERE U 5L RWS1500B-#/S 12 Chf i
For option model RWS1500B-*/S

Digital power meter

AC A%

Load%

-R +R -STB+STB

&

Shunt res.

oo

SW2

% Load2

TDK-Lambda
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\‘E\l l==3

¢ _Configuration used for determination

« EMIF#:  Electro-Magnetic Interference characteristics

(a) MEF U E (J7E /A AX) Conducted Emission

RWS1500B

'ﬁt‘a%%% (T&Hﬁ) ﬁﬁgﬁki&ﬁ
D.U.T (Earthed) T3 W (2m X 2m)
Aluminum plate Vertical ground
PEALLEE ] B referenceplane
AMN 50€/50uH D=80cm . D=40cm
EMI Test receiver = /
spectrum analyzer \
1 &R —T = H=80cm
Power cable Stand
Py [‘ T 1 1 [‘
7‘}7 N O AJJ#IR
5l KR Him ACPower supply
|| Earth Horizontal ground plane
(b) MEE EIIHEE (Bt /(4 X)  Radiated Emission
D=m kRS (k) A
D.U.T(Earthed)y 7 /v 4R
Aluminum plate
EMI Test receiver "/
spectrum analyzer / / -
pre amp. ) . n~
_ L mEr—T
\ 77T Power cable
Antenna B
B—T—T I - H=80cm
Turn table Stand
< 0 ASIHEN
- TR M ACPower supply
| | 1 Horizontal ground plane
Earth
TDK-Lambda 7/40



RWS1500B

1-2. fEHRERMKSE List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3| DIGITAL POWER METER YOKOGAWA ELECT. WT310HC
4 | DIGITAL POWER METER HIOKI 3331/3332
5| CURRENT PROBE YOKOGAWA ELECT. 701928 / 701930
6| DYNAMIC DUMMY LOAD KIKUSI PLZ1004W / PLZ2004WB
71 DYNAMIC DUMMY LOAD TEXIO LSG-1050
8§ | DUMMY LOAD PCN RHF250 SIRIES
9| SLIDE REGULATOR MATSUNAGA SD-2650
10| ISOLATION TRANS MATSUNAGA 3WTC-50K
11| CVCF KIKUSUI PCR4000L / PCR4000LA
12| CVCF KIKUSUI PCR4000LE / PCR6000LE
13| LEAKAGE CURRENT METER HIOKI 3156
14| DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
15| CONTROLLED TEMP. CHAMBER ESPEC PL-1KP
16| EMITEST RECEIVER / SPECTRUM ANALYZER | ROHDE & SCHWARZ ESCI
17| PRE AMP. SONOMA 310N
18| AMN SCHWARZBECK NNLKS8121
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
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2. ¥ —% Characteristics

RWS1500B

2-1. Rk Steady state data
(1) AJj-faff -2 S,/ H ) B - T AR e
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage
12V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 12.024V 12.023V 12.024V 12.024V ImV 0.008%
50% 11.988V 11.989V 11.989V 11.990V 2mV 0.017%
100% 11.958V 11.958V 11.959V 11.959Vv ImV 0.008%
Load 66mvV 65mV 65mV 65mV
regulation 0.550% 0.542% 0.542% 0.542%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 11.993V 11.958V 11.948V 45mV 0.375%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 77VAC
Drop out voltage (Vin) 71VAC
24V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 23.967V 23.968V 23.969V 23.969V 2mV 0.008%
50% 23.945V 23.945V 23.945V 23.946V ImV 0.004%
100% 23.930V 23.930V 23931V 23931V ImV 0.004%
Load 37mV 38mV 38mV 38mV
regulation 0.154% 0.158% 0.158% 0.158%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 23.916V 23.930V 23.946V 30mV 0.125%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) 72VAC
48V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 47.997V 47997V 47997V 47997V OmV 0.000%
50% 47.978V 47978V 47.978V 47.979V ImV 0.002%
100% 47.969V 47.969V 47.970V 47970V ImV 0.002%
Load 28mV 28mV 27mV 27TmV
regulation 0.058% 0.058% 0.056% 0.056%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 47.930V 47.969V 47.986V 56mV | 0.117%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) 71VAC
TDK-Lambda 9/40



RWS1500B

(2) Vo7V A XEIExIATIEIE  Ripple noise voltage vs. Input voltage

100 %

Tout :

Conditions

-20 °C
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25 °C
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12v

T T T T
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RWS1500B

(3) ZhEE-J1ZxIH IR Efficiency and Power factor vs. Output current

90 VAC----~

Vin :

Conditions

100 VAC ===
200 VAC

265 VAC———-
25°C

Ta:

12V

0.9
0.8
0.7
0.6

J10)0¢8] 1aMOod

90
80
70
60
50

(%) Aouaroyyg

Output current (%)

Output current (%)

24V

=== == Fr—————f--———q-——— == ===

0.9
0.
0.7

0.6

i el ol el e R By

(%) Kouarogg

60
50

Output current (%)

Output current (%)

48V

0.6

i g

80
70

(%) Koudroyyg

50

Output current (%)

Output current (%)

11/40

TDK-Lambda



RWS1500B

4) ANJ1E xR J1ER Input power vs. Output current

90 VAC----~
100 VAC- -~
200 VAC

Vin :

Conditions

265 VAC———-
25°C

Ta:
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For option model RWS1500B-*/R, /RFO
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RWS1500B

(5) ANJ1EVixHH /1R Input current vs. Output current

90 VAC----~

Vin :

Conditions

100 VAC-== -
200 VAC

265 VAC———-
25°C
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RWS1500B

HH PR Fr iy R Rk

2-3.

WERY 7 MR

2-2.

Hold up time characteristics

Warm up voltage drift characteristics

100 VAC

Conditions Vin :

100 VAC

100
25

Conditions Vin :

200 VAC-----.

%

Tout :

25 °C

Ta:

°C

Ta:
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2-4.

H IS B _E230EFE Output rise characteristics

12V

RWS1500B

Conditions Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
ITout : 0% Tout : 100%
g ghim
— Vout — r

— OV —
5V/DIV [ 200ms/DIV S5V/DIV | 200ms/DIV
24V
ITout : 0% Tout : 100%
e i
il e i
il il
| i OV { i

«— Vin —»

10V/DIV

200ms/DIV 10V/DIV |

200ms/DIV

48V

Tout : 0%

Iout : 100%

w)

—0

os]

>
_U
—Q

«~— Vout — f

— OV —

«— Vin —»

20V/DIV |

200ms/DIV 20V/DIV |

200ms/DIV

TDK-Lambda
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HJISE 6 F230FeM: Output fall characteristics

12V
Tout : 0%
ABCD
«— Vout —
¥'——_ — OV —
«— Vin —
5V/DIV 1s/DIV
24V
Tout : 0%
ABCD
«— Vout —
— 0V —
«— Vin —
10V/DIV 1s/DIV
48V
Tout : 0%
AB |CD
«— Vout —
T — 0V —>
«— Vin —
20V/DIV 1s/DIV

Conditions Vin :

RWS1500B

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

25°C

Tout : 100%

AB|CD
AWA
VARV,
5V/DIV |  20ms/DIV
Tout : 100%
ABCD
\\ /A\
VARV
10V/DIV |  20ms/DIV
Tout : 100%
ABCD
N
N
\ \
\v/ \/
20V/DIV |  20ms/DIV
16/40

TDK-Lambda




RWS1500B

2-6.  ON/OFFzrhm—/ VI )3 h EAD | SE RN RrIE
Output rise, fall characteristics with ON/OFF Control

YEFE HE B RWS1500B-*/R, /RFO (2 Tkl it
For option model RWS1500B-*/R, /RFO

Conditions Vin: 100 VAC
* PF{E 513, RWS1500B-*/RFOD A5t i Tout: 100 %

PF signal is applied to only RWS1500B-*/RFO Ta: 25°C
12V
«~— Vout — ——-\\
/
/ VN NG
<— PF — f
Signal I—
<«—ON/OFF—
Control .
5V/DIV | 50ms/DIV 5V/DIV | 5ms/DIV
24V
r «— Vout — \
/ «— 0V —
«— PF —
Signal
<«—ON/OFF—
Control | S——
10V/DIV |  50ms/DIV 10V/DIV | 5ms/DIV
48V
/ «— Vout —
/ \\
—/ — 0V —>
e «— PF — f
! Signal
r <«—ON/OFF—
— Control
20V/DIV. |  50ms/DIV 20V/DIV | 5ms/DIV

TDK-Lambda 17/40



RWS1500B

Over voltage protection (OVP) characteristics

Over current protection (OCP) characteristics

100 VAC

Conditions Vin :

100 VAC
20 °C

Vin :

Conditions

0%
25°C

Tout :

Ta:

Ta:

25 °C
50 °C

12V

>
—_
z
=
o
¥
o] \ —
/ -
>
—_
S
>
n
1 1
=
g 2
>
(=3
S
(o]
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)
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=
£
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]
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=
O
(=3
vy
(=]
m u oo} < (=}
(A) @3ejoanding
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24V
32

o —
(A) 9Seyorndinp

100 150

Output current (%)

50

48V
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g
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o I
/ »
~
>
P
a
>
S
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=
= >
=] S
>
(=3
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I 1 1 1 1 | 1 ()]
' 1 1 ' 1 I '
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L A e A e B
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1 -N <o
F-—-——1-—-—4-—-—-#—-——-F-—-AdA-—-—-4+-=--F-- wy
1 1 1 1 1 1 1 —
1 1 1 1 1 1 1
1 1 1 1 1 1 b
] 1 | [ 1.
IR R ettt = s
1 . Rl i 1 1
' 1 | 1 '
' | ' | I ' o
S R S S R P AN B
| 1 1 | ! 1 —
1 1 1 1 1 1
1 1 1 1 1 1
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F-==—=-1--- | Sttt it Rtk el ahalale
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1 1 1 1 | 1 gl
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< o0 (] O S
O < [ag} —
(A) 9Seyoanding

Output current (%)
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RWS1500B

2-9. IEBMEISE (AfTAZ) Bt Dynamic load response characteristics

Conditions Vin: 100 VAC
Tout: 50 % <> 100 %

(tr = tf = 75us)
Ta: 25°C
12V
f=100Hz f=1kHz
- & Y o1 —vout—» [—_ T

.___J L___,_’I_h——’ﬁpw ~—Jout— J ﬂ

—Iout:0%—
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+1.32% -1.33% +1.36% -1.29%
24V
f=100Hz f=1kHz
I B e o e B S —Vout— N 6 RN S S

e e e s e -
—Iout:0%—
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.44% -0.40% +0.35% -0.39%
48V
f=100Hz f=1kHz
***** % I ISR U\,—w_i SR ~—Vout— N G RN \/\wﬁ/\“
I — - T
: ( : b —Jout— 4r =
—Iout:0%—
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.35% -0.34% +0.37% -0.37%

TDK-Lambda 19/40



2-10.

We# 45 R[] Interruption time
A HTEEIME T 722 L Output voltage does not drop.
B: i BEDEK T AOVE TH e
C: i NEENOVE T T Output voltage drops until OV.

12V
Vin : 100VAC

A =23ms, B =37ms, C =45ms

B

A

i /’\ J\ \
\Jif | J \‘

\ il |
5V/DIV |  100ms/DIV
24V
Vin : 100VAC
A =25ms, B = 38ms, C = 44ms
B A C
||
y f
| |
|
‘\ |
AL Mr’MNMVWVMWM”WMwM”“
LR
10V/DIV [  100ms/DIV
48V
Vin : I00VAC
A =26ms, B = 40ms, C = 44ms
Pr g
\,{
|
\_ﬁ_ﬁ/

i

A

20V/DIV

100ms/DIV

—Vout—

—(O)V—

—Vout—

—O)V—

—Vout—

AN SIEIEB#HESE  Response to brown out characteristics

Co

nditions

RWS1500B

100%
25 °C

Iout :
Ta:

Output voltage drop down not reaching OV.

Vin : 200VAC

A =24ms, B = 39ms, C = 46ms

B

A C

S5V/DIV

100ms/DIV

Vin : 200VAC

A =27ms, B = 39ms, C = 44ms

B

AiAC

|

il

A

L

-

I
|

i

10V/DIV

100ms/DIV

Vin : 200VAC

A =27ms, B =41ms, C = 45ms

B

A C

e —

20V/DIV

100ms/DIV

TDK-Lambda
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RWS1500B

2-11.  AJ3¥—U N (28 N&EL) B/ Inrush current waveform

12V ) N
M 6 =0 pmm h ¢ =90
g  / \ - In — \Vﬁvhv \W"‘ﬂ\
VRN =~ AR
20A/DIV |  100ms/DIV 20A/DIV |  100ms/DIV

Conditions Vin: 200 VAC

Iout:  100%

Ta: 25°C

Switch on phase ad?g:leo(gf input AC voltage Switch on phase anleg (())Of mnput AC voltage
f N ;“‘ | | O
IR e e a1
I == AN

20A/DIV |  100ms/DIV 20A/DIV |  100ms/DIV

TDK-Lambda 21/40



RWS1500B

2-12. &Sy Input current harmonics

Conditions Tout: 100%
Ta: 25°C
12V
Vin: 100 VAC
100.000
10,000 JIS C61000-3-2 Limit (class A)i
g - = =————— —
g
S 0.100
(o]
é 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: 230 VAC
0 ==
10,000 [EC61000-3-2 Limit (class A) |
g 1.000
g
E
5 0.100 EEE= 0= = =
% ————————
E 0010 ——— A ————
< 1 1 1 1 1 1 1 1 1 1 1 — —1 — ————1 1
: —————————————————
0.001

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

2-13.  AJIERIEF Input current waveform

Conditions Tout: 100%
Ta: 25°C
12V
Vin: 100 VAC Vin: 230 VAC

VARV B N s

7N —Vin— | /\ \ /
- N N\ /

20A/DIV | Sms/DIV 20A/DIV | 5ms/DIV

TDK-Lambda 22/40



RWS1500B

V—27E R Leakage current characteristics

2-14.

0 %
100 %

Tout :

Conditions

25 °C

Ta:
Equipment used : 3156 (HIOKI)

12V

50 Hz

f:

RN [

1
1
1
1
1
1
1
1
—_——— - —————
1
1
1
1
A
1
1
1
1

0.7

0.6

0.5
0.4
0.

0.2
0.1

(vw) juaumno d3eyea]

280

80

Input voltage (VAC)

60 Hz

f:

1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
ol 1 1 1 1 1
1 1 1 1 1 1
F=~"~"\"~""°7 T~ TSIt T TTrTTTIT T T T
1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
tuiute S it Sl itk il ity ety
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
IR FEN VR I N E N
1 1 1 1 1
1 I 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
I e i [ —
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 I 1 1 1
R e R F e = — -
1 1 —/ 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
F———"A ===t —=— === -4 - ===} == === = —
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1
IIIII_IIII.—.IIII_IIIIVIIII_IIIII_IIII
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
St B B Sy St W S I
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1
intiute Tt i nliededy St Sty il
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 L L L L
™~ © v <t en N — (=}
o o o =) o =) o o

(vw) juauno d3eyea]

280

80

Input voltage (VAC)

23/40
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2-15.

HAIUy 7 v, JARXBETE Output ripple and noise waveform

Conditions

12V
N
20mV/DIV | 2us/DIV
24V
A N "\
20mV/DIV | 2us/DIV
48V

20mV/DIV | 2us/DIV

TDK-Lambda

Vin :
Tout :
Ta :

RWS1500B

100 VAC
100 %
25C

24/40



2-16. EMIF#4  Electro-Magnetic Interference characteristics

RWS1500B
Conditions Vin: 230 VAC
Iout: 100 %
Ta: 25C
T v BT
Conducted Emission
12V
Phase : N
Point A
(165kHz) [dBéée V)]
Ref. Limit | Measure
Datal (dB) (dB) VCCI Class B
QP Limit
QP 65.2 47.0 |
AV 55.2 46.9
Point B - VCCI Class B
(14.0MHz) AV Limit
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 43.8 0 L ! |
0.15 0.50 1.00 5.00 10.00 30.00
AV 50.0 41.6 Frequency [MHz]
Phase : L
Point C
(163kHz)
Ref. Limit | Measure
Data| (dB) (dB) VCCI Class B
QP Limit
QP 65.3 51.7 |
AV 55.3 49.7 B |
Point D - VCCI Class B
(14.0MHz) AV Limit
Ref. Limit [ Measure
Data| (dB) (dB)
QP 60.0 44.9 ! L |
0.15 0.50 1.00 5.00 10.00
AV 50.0 42.7

30.00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD R FE|LVCCI class BO RS &R L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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MEE e -
Conducted Emission

24V
Point A
(3.9MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 36.9
AV 46.0 35.8
Point B
(13.7MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 45.3
AV 50.0 40.4
Point C
(3.9MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 41.9
AV 46.0 40.5
Point D
(13.5MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 459
AV 50.0 40.7

Level

RWS1500B

Conditions Vin: 230 VAC
Iout: 100 %
Ta : 25C
Phase : N

VCCI Class B
QP Limit

& |

T

VCCI Class B
AV Limit

[dB( V)

Level

Frequency

Phase : L

EJUF

VCCI Class B
QP Limit

& |

o

VCCI Class B

" AV Limit
o[ IR L
0 £ | | | | | [ | _|
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BD R FUEILVCCI class BOFRFE LRI L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
TDK-Lambda 26/40



MEE b R

Conducted Emission

48V
Point A
(168kHz)
Ref. Limit |Measure
Data] (dB) (dB)
QP 65.1 46.0
AV 55.1 44.0
Point B
(4.5MHz)
Ref. Limit |Measure
Data] (dB) (dB)
QP 56.0 42.0
AV 46.0 38.9
Point C
(167kHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 65.1 41.9
AV 55.1 36.9
Point D
(4.6MHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 56.0 43.8
AV 46.0 40.0

EN55011-B,EN55032-B,FCC-BD[R L VCCI class BORFE EFIT

Level

Level

RWS1500B

Conditions Vin: 230 VAC
Tout: 100 %
Ta: 25T
Phase : N
[dB{ e V)]
90 T
r |
80 : VCCI Class B

|

QP Limit

VCCI Class B
AV Limit

Frequency

30.00
[MHz]

VCCI Class B

& |

T
|
|
|
; QP Limit
|
|
|
|

t <
| ‘

| VCCI Class B
‘ AV Limit

Frequency

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

TDK-Lambda

30.00
[MHz]

27/40



RWS1500B

Conditions Vin: 230 VAC
TIout: 100 %
Ta: 25°C
MEE B R
Radiated Emission
12V HORIZONTAL VERTICAL
[dBl g V) [dB g W m)
Hi] T T T 70 T T T T
| | | | | | |
| | | | | | |
60 1 I I I 6 1 T T
| | | VCCI oo ! VCCI
a0 | | | a0 | [ |
<«+—Class B < Class B
" : : : QP Limit ,, i i i i QP Limit
= | | | T
oL | | ol |
| | | | | |
| | | | | |
| |

Nad wmww \”Ww*"mv/mw il N ;w

|
| |
10 10 ! !
| | | |
| | | |
o 0
30.0 50,0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
requer [MHz] requer MHz]
24V HORIZONTAL VERTICAL
m) LB g Vim)]
T T T T ke | | | | |
: : : : | | | | |
G0 T T T 60 : : : : :
N IR veer IR | veal
’ ‘ o «ClassB " o ‘ «—Class B
| | | | ass
M — I — QP Limit , L | QP Limit
5 = | | | | |
g ! (. ! H | [ | |
R - MWWWMV\M
| | | | | |
w0 P A s A B :
| | | | | | | | |
" ‘ - ‘ " ‘ ‘
| | | | | | | | |
1 L Co |
1] 0
300 a0.0 100.0 200.0 300.0 30,0 a0.0 100.0 2000 300.0
Frequency [MHz] ‘requency MHz]

48V HORIZONTAL VERTICAL

[dB( s ¥/ m}]
wr

T T T | | | |
| | | | | | |
) [ | a I | |
60 T T 60 T T T
i b | Vel o | Vecl
AL | | | | | | |
r <4—Class B
| | | | | | |
- [ | [ | | QP Limit
= | | | | | | |
£ | | | | | | |
| | | | |
| | |

|

|

|

T

A
’7<—Class B |
QP LimiE 0 :
H |

|

|

|

Il

|

iR e T,

300 a0.0 100.0 200.0 3000 an.a 50.0 1000 200.0 300.0

EN55011-B,EN55032-BO R FHUEILVCCI class BOBRSHE L [RIT
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRITE —7fH

Indication is peak values.
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RWS1500B

V—27E R Leakage current characteristics

2-17.

0 %
100 %

Tout :

Conditions

MODEL : RWS1500B/ME

25 °C

Ta:
Equipment used : 3156 (HIOKI)

12V

50 Hz

f:

=

0.3

0.2
0.1

(vw) juaund a3eyed]

0.0

280

80

Input voltage (VAC)

60 Hz

f:

[ S R E i ——

0.3

0.1
0.0

(vw) juaumno a3eyea]

280

80

Input voltage (VAC)

29/40
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RWS1500B

2-18. EMIF#4  Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
MODEL : RWS1500B/ME fout =100 %
Ta: 25 C
e i 1B T
Conducted Emission
12V
Phase : N
Point A
(166kHz) [dBas VI I — | | VCCI Class A
Ref. Limit | Measure P AR o ! ! QP Limit
Data| @) | @8) L — | B | |
70 [— it —t ‘ ‘ )
QP 79.0 49.4 i “7;*\‘ mEREE L l l
60 [ 1 4
L | | [ | | | ‘y |
AV | 660 | 482 TR o | | |
E, 50 | [ | | | | VCCI Class A
—— AN AN R 1 | AV Limi
omt [ "TRERE | |
14V ol )
Ref. Limit |Measure 205 }u LG ‘
Data| (dB) (dB) Fo Rk L 1 1
g NEREE L l l
QP 73.0 | 528 N IEEEY R |
0.15 0.50 1.00 500 1000 30.00
AV 60.0 51.4 Frequency [MHz]
Phase : L
Point C
(164ktiz) VCCI Class A
Ref. Limit |Measure QP Limit
Data| (dB) (dB) |
QP 79.0 47.9
AV 66.0 47.5 |
e VCCI Class A
= AV Limit
Point D
(14.3MHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 73.0 52.8 L
0.15 0.50 1.00 5.00 10.00 30.00
AV 60.0 51.4 Frequency [MHz]
EN55011-A,EN55032-A,FCC-AD [RFHEIZVCCI class AD RS LR T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
TDK-Lambda 30/40



MODEL : RWS1500B/ME

e v R

Conducted Emission
24V
Point A
(164kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 54.2
AV 66.0 54.2
Point B
(164kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 55.1
AV 66.0 55.1

[dB{ u V)]
90

RWS1500B

Conditions Vin: 230 VAC

Iout: 100 %
Ta: 25°C

Phase : N

VCCI Class A

T T T T T T T
g 1 R L 1 QP Limit
80 F ‘ s T | |
i A ! P
70 F [ | | |
L L | | |
F L | | |
of — — —
E [ | | | |
- L | | |
z % o o ! VCCI Class A
3 L | I AV Limit
40 [ [ | |
C ! |
r |
30 ¢ |
20
10 £
U C L L
0.15 1.00 5.00 10.00 30.00
Frequency [MHz]

Phase : L
[dB( u V)]
90 — T I T T T T T VCCI Class A
Elo L l QP Limit
80 E ‘ ‘ ‘ ;
- B L . e
L A o 1
ARt .
T OO0 0 | VCCI Class A
~ 1 — L L : AV Limit
TR ‘
20 ; ku www : I : |
. N S S S :
Eoloo L l
0 C I I I L il I L Ll I
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-A,EN55032-A,FCC-AD[RFUEILVCCI class ADFRFUE LRI
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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RWS1500B

Conditions Vin: 230 VAC
MODEL : RWS1500B/ME Iout: 100 %
Ta: 25°C
MEE W 1B
Conducted Emission
48V
Phase : N
Point A
(168kHz) [4BCk VI I S ‘ ‘ VCCI Class A
Ref. Limit |Measure . Lo Lo ! ! QP Limit
Data| @B | @ ——a 1 B B |

QP 79.0 | 510 — = o l / |

AV 66.0 51.0 R o L 1 v l |
3 50 j\ : : : : : : : : : VCCI Class A

i s T, PR
(9.9MH2) 20} o Pt
Ref. Limit | Measure 20; Vw WULA‘U ‘ ‘
Data| (dB) (dB) P o A 1 1
g AR L l l
QP 73.0 49.8 UE ; L L o |
0.15 0.50 1.00 5.00 10.00 30.00
AV 60.0 48.1 Frequency [MHz]
Phase : L
Pont C
[dB(p V)]
(169kHz) o R S - VCCI Class A
Ref. Limit |Measure E Lo b H QP Limit
Data| (dB) | (B) il < 1 R D |
o | AR — — — ¢
1[}7
QP 79.0 | 516 744—‘ R L N /
60 | — X «

AV 660 | 516 ¥ A o N v |
? : : : : : : : VCCI Class A
= | | | | | AV Limit

Point D | S L
(9.9MHz) 1 ! ‘
Ref. Limit |Measure : :
Data| (dB) (dB) ! i
o | ;o | 503
AV 60.0 47.7 Frequency [MHz]

EN55011-A,EN55032-A,FCC-AD R FEILVCCI class ADOBRFAELFIT

Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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RWS1500B

Conditions Vin: 230 VAC
MODEL : RWS1500B/ME Tout: 100 %
Ta: 25°C
HE B BRI
Radiated Emission
12V HORIZONTAL VERTICAL
[dB( JU.. ‘ ‘ ‘ ldmj:ﬁ-‘\[;..?l; ‘ ‘ —
o o Ve o S o v
30 | | ! Class A =0 ! ! - Class A
Wb orLmi /) L QP Limi
M L q/b\ l M
w/ ‘ L i V\ :TTT {” v \jM! !ﬂ
NN e
30,0 a0.0 , n::.?j 200.0 :LI\:JIL:] 30.0 1) I l-quJII.I ( 200.0 -\Ii\:IU]
24V HORIZONTAL VERTICAL
[dBl T'\U'-"u:: ‘ — [rn’.u_..-?\' m}] ‘ ‘ ‘
“F o e " T 1 e vea
50 | — Class A = ! ! ! Class A
: : : } : : : QP Limit
: o !J WM
: - 20 : i "yv'
10 L b w | | |
300 a0.0 : ‘IL‘IIUU 200.0 :LII:JIE] 30,0 a0.0 M::?n 2000 \II"I:IJ
48V HORIZONTAL VERTICAL
V/m) l'|L’-|.J._.\n'.'.IIIa'. ‘ ‘ ‘ ‘
o o eV i l o l eV
30 ! — Class A ! - ! Class A
N o QP Limit | ; o ; QP Limit
Al Sl N
wf ‘ —y Mv "VM MW 2 : — W W
o Y o T
I.‘%IJI? 0.0 ‘ 100.C 0. 300.0 I.I’.I,'I 0 '\IJ‘ 0 ‘ ; Iﬂ‘ﬂ ] '[I:] 300.0
requen: [MHz] requency [MHz
EN55011-A,EN55032-AD R FHEITVCCI class ADORAEEFRIC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
FHRIIE— 7l
Indication is peak values.
TDK-Lambda 33/40



2-19. MEANTEEAJSIE ST, BT

MODEL : RWS1500B/S

RWS1500B

No load input power and current

Conditions Istb : 0%

Ta: 25°C

Input current

12V
Vin Input power
Tout : 0% Control OFF
90VAC 22.4W 4.2W
100VAC 22.2W 4.2W
200VAC 21.8W 3.9W
265VAC 20.9W 3.9W
24V
Vin Input power
Tout : 0% Control OFF
90VAC 25.0W 4. 1W
100VAC 24.5W 4. 1W
200VAC 24.6W 4.0W
265VAC 23.6W 4.0W
48V
Vin Input power
Tout : 0% Control OFF
90VAC 30.6W 4.0W
100VAC 30.5W 4.0W
200VAC 30.1W 4.0W
265VAC 29.4W 3.9W

Vin
Iout : 0% Control OFF
90VAC 0.36A 0.23A
100VAC 0.37A 0.28A
200VAC 0.48A 0.44A
265VAC 0.53A 0.49A
Vin Input current
Iout : 0% Control OFF
90VAC 0.39A 0.23A
100VAC 0.39A 0.28A
200VAC 0.48A 0.44A
265VAC 0.53A 0.49A
Vin Input current
Iout : 0% Control OFF
90VAC 0.48A 0.23A
100VAC 0.47A 0.28A
200VAC 0.49A 0.44A
265VAC 0.54A 0.49A
34/40
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RWS1500B
2-20.  ARZUNANEG B30 SEB FA0EHE  Standby rise, fall characteristics

Conditions Vin: 100 VAC
Iout: 100 %
Istb: 100 %

MODEL : RWS1500B/S

Ta: 25°C
12V
rise fall
Y «— Vout — =
- «— Vstb — ————\
— 0V —>
T I g
T R T IP‘ (i
Vout : SV/DIV | Vstb : 5V/DIV Vout : SV/DIV Vstb : 5V/DIV
200ms/DIV 500ms/DIV
24V
rise fall
r — Vout — sy
«— OV —
«— Vstb —
«— OV —
|| < Vin — !
Vout : 10V/DIV | Vstb : 5V/DIV Vout : 10V/DIV Vstb : 5V/DIV
200ms/DIV 500ms/DIV
48V
rise fall
/— «— Vout —
; — 0V — L
- «— Vstb —
«— OV —
Vout : 20V/DIV Vstb : 5V/DIV Vout : 20V/DIV Vstb : 5V/DIV
200ms/DIV 500ms/DIV
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2-21.

ON/OFF= ha—/ Vi /135 B30 | SE T AN FRetk
Output rise, fall characteristics with ON/OFF Control

MODEL : RWS1500B/S

Conditions Vin :
Tout :
Istb :

Ta:

RWS1500B

100 VAC

100 %

100 %
25 °C

12V
rise fall
«— Vout — fme
!
/ — OV —
«— Vstb —
— 0V —
—ON/OFF— [——
Control
Vout : 5V/DIV | Vstb : 5V/DIV Vout : 5V/DIV Vstb : 5V/DIV
50ms/DIV Sms/DIV
24V
rise fall
P «— Vout —
III
|
|II
| — OV —
«— Vstb —
— OV —
«—ON/OFF— p——
Control
Vout : 10V/DIV | Vstb : 5V/DIV Vout : 10V/DIV Vstb : 5V/DIV
50ms/DIV Sms/DIV
48V
rise fall
«— Vout —
,*'fl
aghiad — 0V >
«— Vstb —
«— OV —
«—ON/OFF— [=—
Control
Vout : 20V/DIV Vstb : 5V/DIV Vout : 20V/DIV Vstb : 5V/DIV
50ms/DIV Sms/DIV

TDK-Lambda
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2-22.  EMIF#4  Electro-Magnetic Interference characteristics

RWS1500B

Conditions Vin: 230 VAC
MODEL : RWS1500B/S TIout: 100 %
Istb: 100 %
e i1 R Ta: 25°C
Conducted Emission
12V
Phase : N
Point A
(3.6MH2) L1 07a%) I | o
Ref. Limit | Measure Fo 1 1 1 1 N
Data|l (dB) (dB) 80 ! ! ! ! - VCCI Class B
o o B QP Lini
70 C | | | | | Il
P | s60 | 420 ~_ | o] |
60 l l T N
AV 46.0 41.2 I 1 1 1 L I )
S 50 Co ] T T \ AN T \ Z < |
s} I | | T T T [
Point B 40 T i VCCI Class B
(13.5MHz) 30 M } } ||.| AV Limit
Ref. Limit |Measure JUMM . }\\ [ )
Datal (dB) (dB) 20 F T, | L
10 | | | | ; | ;
QP 60.0 44.0 | | | | | L
0 | | | | | L L1
0.15 0.50 1.00 5.00 10.00 30.00
AV 50.0 40.9 Frequency [MHZ]
Phase : L
Point C
[dB( . V)]
(3.9MHz) 5y _
Ref. Limit | Measure T L
Data| (dB) (dB) 80 o VCCI Class B
70 - T QP Limit
QP 560 | 380 ~_ | |
60 = | |
AV | 460 | 358 | 5, o~
4 T
Point D 40 /\ n T VCCI Class B
(8.IMHz) 30 - : AV Limit
Ref. Limit | Measure J "
Data| (B (dB) 20 - Al 1
10 - T l
QP 60.0 | 45.0 S . |
0.15 0.50  1.00 5.00  10.00 30.00
AV 50.0 42.0 Frequency [MHz]
EN55011-B,EN55032-B,FCC-BORFEITVCCI class BOFRAE LR T
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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RWS1500B

Conditions Vin: 230 VAC

MODEL : RWS1500B/S Iout: 100 %

Istb: 100 %

MEE U BB E Ta: 25°C
Conducted Emission

24V
Phase : N
Pomnt A
(164kHz)
Ref. Limit |[Measure
Data (dB) (dB) VCCI Class B
QP Limit
QP 65.3 46.0 |
AV 55.3 45.6 |
Point B VCCI Class B
(3.7MHz) AV Limit
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 42.0
AV 46.0 40.5 Frequency ' [MHz]
Phase : L
Point C
(164kHz)
Ref. Limit |[Measure
Data| (dB) (dB) VCCI Class B
QP Limit
QP 65.3 48.0 |
AV 55.3 47.1 |
Point D VCCI Class B
(3.6MHz) AV Limit
Ref. Limit |Measure
Data| (dB) (dB)
QP 56.0 41.0
AV 46.0 39.9 . . Frequency ' [Mi—lz]

EN55011-B,EN55032-B,FCC-BD R ILVCCI class BORFMEEFT
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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RWS1500B

Conditions Vin: 230 VAC
MODEL : RWS1500B/S Tout: 100 %
Istb: 100 %
MEE U BT Ta: 25°C
Conducted Emission
48V
Phase : N
Pomnt A
(4.2MHz) [d%(ou Y)] — - - ‘
Ref. Limit Measure - [ L | | |
Data| (dB) (dB) 80 - B — : VCCI Class B
L A | orLimi
70 = | | o | | |
QP 56.0 42.0 s L L | ; |
60 = ] T T T <
AV | 460 | 401 | 3, - N : .
SR uEE | | |
Point B 40 ;/ (\ T ! ! VCCI Class B
T [ | AV Limi
(13.1MHz) a0 . o it
Ref. Limit | Measure J iR ‘
Data| (dB) (dB) 20 © i |
10 - }
QP 60.0 44.0 - !
O L L L L
0.15 0.50  1.00 5.00  10.00 30.00
AV 50.0 40.4 Frequency [MHZ]
Phase : L
Point C
(170kHZ) [ng(Olu Y)] | | [ | | |
Ref. Limit | Measure - L L L !
Data| @) | B Uoer D | | VCCI Class B
0 /T VB l QP Limit
QP | 650 | 450 \Q . /[ |
60 | ~—— ' l ‘—,
AV 55.0 41.0 T§50 E L : :
0y - | | |
Point D 40 I T } } VCCI Class B
(4.2MHz) 30 - : : : AV Limit
Ref. Limit | Measure J N k.
Data| (dB) (dB) 20 © W |
10 - '
QP 56.0 45.0 : w
O L L L L
0.15 0.50  1.00 5.00  10.00 30.00
AV 460 430 Frequency [\/IHZJ
EN55011-B,EN55032-B,FCC-BD[RFEILVCCI class BO[RAfE LRI L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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RWS1500B

Conditions Vin: 230 VAC
MODEL : RWS1500B/S Iout: 100 %
Istb: 100 %
e B Lo Ta: 25°C
Radiated Emission
12V HORIZONTAL VERTICAL
(4Bl u /)] 4B V /]
70 : 0 VCCI
@ @ Class B
QP Limit

4_'

30.0 50.0 100 200.0 300.0 0.0 50.0 1040 200.0 300.0

Frequency [MHz] Frequency [MHz]

24V HORIZONTAL VERTICAL

veer T R ] veal
Class B i S i Class B
QP Limit QP Limit

H H H H HE— H 0 H H H H HE H
30.0 50.0 160.0 200.0 300.0 0.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]

48V HORIZONTAL VERTICAL
Bl .'I"\ﬂ'.'u::ll [dBCa VAm)]
h T VCCI a R VCCl
Class B o : i oo i Class B
QP Limit QP Limit

30.0 50.0 1000 200.0 300.0 30,0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]

EN55011-B,EN55032-BORRFEIZVCCI class BOFRAEE R
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FoRIIE—7fH

Indication is peak values.
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