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1. I 1= Evaluation Method
1-1. %57 Caleulating Method

:I ==

[E]1#%1  Circuit 1 used for determination

o HREPE Steady state data
o BERYT MM Warm up voltage drift characteristics

o HIPRFFRESFME Hold up time characteristics

o HJINEG ESVEEYE Output rise characteristics

o HJINEH F20EEE  Output fall characteristics

o I R PR A R Over current protection (OCP) characteristics
o T EEEORGERE Over voltage protection (OVP) characteristics
o« ANELBHERE  Response to brown out characteristics

o ANJJEVEIIE Input current waveform

Digital power meter

ACPower
supply

Shunt res.

Current probe

Controlled temp. chamber

Dynamic dummy
| load

ACPower
supply

Shunt res.

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

———100%
_____ 95%

——————— 55%
N\ 50%
I Min
1
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HIEEIEE3  Circuit 3 used for determination

o AN —UFER (BEANEDR) K Inrush current waveform

Digital power meter
—5 >—
Slide Reg.

Dynamic

Load
dip .S. %
simulator

Shunt res.
Current probe

I

[E]#$4  Circuit 4 used for determination

o U—Z7&E ViR Leakage current characteristics

Digital power meter

Isolation
trans

Load
(og — Leakage é
ACPower
supply g ‘ é current PS 9
meter
= ©
—Oac AcQO O AC -V ( M

Shunt res.

Lo

[ FG  FG Q>

777
et
Earth
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HEEIEES  Circuit 5 used for determination

s AUy T JAXWHE Output ripple and noise waveform

Digital power meter

ACPower
supply

HEEIE6  Circuit 6 used for determination

150mm

« EMIFF4:  Electro-Magnetic Interference characteristics
MET E IR (U /1 X)  Radiated Emission

ACPower
supply

q

AC

Clamp
filter*

* TDK ZCAT3035-1330
Clamp filter is wound Input line 2 turns.

——Q AC

Coaxial cable
1.5m 50Q

RWS600B

Oscilloscope
Bandwith : 100MHz

R :50Q
C1 :0.1uF Film cap.
C2 : 100uF Elect cap.
C3 :4700pF Ceramic cap.

+v OF

Load

TDK-Lambda
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BER

¢, _Configuration used for determination

« EMIFF4:  Electro-Magnetic Interference characteristics
(a) MET i 7 HE I (& /A X)  Conducted Emission

RWS600B

D.U.T (Earthed) % ;*}i (2m X 2m)
Aluminum plate Vertical ground
FEACL A ] B — referenceplane
AMN 50€/50uH D=80cm K D=40cm s
EMI Test receiver /
spectrum analyzer \
Y BEES—T = H=80cm
Power cable Stand
3
7Y [‘ L 1 [‘
7;7 O AJJ&EIR
. VN /7] AC Power supply
e Horizontal ground plane
- Earth
(b) MEEESLIREE (Bt /4 X)  Radiated Emission
D=5m Rt a8 (k) .
D.U.T(Earthedy 7 /V3I#K
Aluminum plate
EMI Test receiver g o>
spectrum analyzer / /S S~

pre amp.

A\

Antenna

F—r
Turn ta

T

o EIRr—7
7 Y77 Power cable

_é?
S
777 Stand

ble

H=80cm

Py L‘%I
7 ; / O AJTEIR
" R HTE ACPower supply
1 e Horizontal ground plane
Earth
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1-2. fFEHBIERMS: 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-1000L
6 DUMMY LOAD PCN RHF250 SIRIES
7 | SLIDE REGULATOR MATSUNAGA SD-2650
8 | ISOLATION TRANS MATSUNAGA 3WTC-50K
9 | CVCF TAKASAGO AA2000XG
10 | CVCF KIKUSUI PCR4000L / PCR4000LA
11 | LEAKAGE CURRENT METER HIOKI 3156
12 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
13 [ CONTROLLED TEMP. CHAMBER ESPEC PU-4K
14 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
15 | PRE AMP. SONOMA 310N
16 [ AMN SCHWARZBECK NNLKS8121
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 OTOI1-KHA
1-3. #HliAM S5 Load conditions

X ANEEPTOVACLUL T OEE, TREOLBVH AT AL —T A TP ETT,
Output derating is needed when input voltage is 110VAC or less.

Output voltage : 5V, 12V, 24V

Vin Tout : Full load 5V 12V 24V

110 -265VAC 100% 100A 50A 25A
100VAC 92% 92A 46A 23A
85VAC 80% 80A 40A 20A

TDK-Lambda

8/27



RWS600B

2. ¥t —% Characteristics
2-1. F#RPE Steady state data
(1) AJJ-Afa-IRFEA S/ H kB - W BT

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

5V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 5.014V 5.014V 5.014V 5.014V 0mV 0.000%
50% 5.008V 5.009V 5.009V 5.009V ImV 0.020%
Full load 5.003V 5.003V 5.002V 5.002V ImV x1| 0.020%
Load 11mV 11mV 12mV 12mV
regulation 0.220% 0.220% 0.240% 0.240%
2. Temperature drift Conditions Vin : 110 VAC
Tout : Full load
Ta -20°C +25°C +50°C Temperature stability
Vout 5.001V 5.003V 4.999vV 4mV | 0.080%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout : 100 %
Start up voltage (Vin) 77VAC
Drop out voltage (Vin) S8VAC
12V 1. Regulation - line and load Condition Ta: 25°C
Tout \ Vin 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 12.021V 12.021V 12.021V 12.021V 0mV 0.000%
50% 12.017V 12.017V | 12.017V | 12.018V ImV 0.008%
Full load 12.015V 12.014V 12.014V | 12.014V OmV x1| 0.000%
Load 6mV 7mV 7mV 7mV
regulation 0.050% 0.058% 0.058% 0.058%
2. Temperature drift Conditions Vin: 110 VAC
Tout : Full load
Ta -20°C +25°C +50°C Temperature stability
Vout 12.012V 12.014V | 12.015V 3mV | 0.025%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) TTVAC
Drop out voltage (Vin) S4VAC
24V 1. Regulation - line and load Condition Ta: 25°C
Tout \ Vin 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 24.058V | 24.057V | 24.057V | 24.058V ImV 0.004%
50% 24.052V | 24.052V | 24.052V | 24.053V ImV 0.004%
Full load 24.048V | 24.048V | 24.048V | 24.048V OmV x1| 0.000%
Load 10mV 9mV 9mV 10mV
regulation 0.042% 0.038% 0.038% 0.042%
2. Temperature drift Conditions Vin: 110 VAC
Tout : Full load
Ta -20°C 1+25°C +50°C Temperature stability
Vout 23.987V | 24.048V | 24.079V 92mV | 0.383%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout : 100 %
Start up voltage (Vin) 7TTVAC
Drop out voltage (Vin) 62VAC
%1 Line regulation : 110VAC - 265VAC
TDK-Lambda 9/27
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(2) Vo7V A XEExIATIEIE  Ripple noise voltage vs. Input voltage

Tout : Full load

Conditions

-20 °C

Ta :

25 °C

50 °C
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(3) Zh=- 1% )& Efficiency and Power factor vs. Output current

Vin: 100 VAC
110 VAC
200 VAC

Conditions

265 VAC ———-—
25°C

Ta :
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4) ANJ1E xR J1ER Input power vs. Output current

Vin: 100 VAC
110 VAC
200 VAC

Conditions

265 VAC ————
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(5) ANJ1ERixHH /1R Input current vs. Output current

Vin: 100 VAC
110 VAC
200 VAC

Conditions

265 VAC ————

25°C

Ta :

5V
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RWS600B

HH ) PR IR P R e

2-3.

HERY T MR

2-2.

Hold up time characteristics

Warm up voltage drift characteristics

110 VAC
200 VAC

Vin :
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2-4.

HIJI3E 6 E230EEE Output rise characteristics

RWS600B

Conditions Vin: 100 VAC (A)
110 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
L sv |

Tout : 0% Iout : Full load

D|C B| A| DCBA

r77 —Vout= ;lr lrlr

2V/DIV |

200ms/DIV

| 200ms/DIV

Tout : 0%

Iout : Full load

—Vout—

— 0V —

5V/DIV |

200ms/DIV

| 200ms/DIV

Tout : 0%

—Vout—

— 0V —

10V/DIV

200ms/DIV

TDK-Lambda

Iout : Full load

10V/DIV

200ms/DIV

15/27



RWS600B

2-5.  WMAINEBE FVRHE  Output fall characteristics
Conditions Vin: 100 VAC (A)

110 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
L sv |
Tout : 0% Tout : Full load
BCD A
~—Vout— 1 r\
L
«~—Vin— /\/F‘%r
2V/DIV | 10s/DIV 2V/DIV |  20ms/DIV
| 12v._ |
Tout : 0% Tout : Full load
ABCD BCD A
—————-—1| ~—Vout— 1 r
k —0V o
«~—Vin— F/\/F!%f
5V/DIV | 10s/DIV 5V/DIV | 20ms/DIV
| 24V |
Tout : 0% Tout : Full load
ABCD BCD A
~—Vout—
— 0V —
«—Vin— \\ / \/;
10V/DIV | 10s/DIV 10VDIV | 20ms/DIV

TDK-Lambda 16/27



RWS600B

Over voltage protection (OVP) characteristics

Over current protection (OCP) characteristics

100 VAC

Vin:

Conditions

110 VAC

Vin :

Conditions

0%
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Tout :
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>
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2-8. IEEINE (AT

f=100Hz

l<=Vout—

—Jlout—

100mV/DIV 2ms/DIV
+0.68% -1.31%
12V
f=100Hz
ey R 7"“—“..,,‘,“__‘ R T
:f'l— I -
| { 1
100mV/DIV 2ms/DIV
+0.23% -0.39%
24V
f=100Hz
ﬁr"* JWF’"“ sunen
= : ;
100mV/DIV 2ms/DIV
+0.06% -0.12%

78) #PE  Dynamic load response characteristics

RWS600B

—Jout—

—Ilout:0%—

—Vout—["

—Iout:0%—

Conditions Vin: 110 VAC
Tout: 50 % <= 100 %
(tr = tf = 50us)
Ta: 25°C
f=1kHz
) AV A
V4 V4
S \
100mV/DIV 200 u s/DIV
+0.64% -1.19%
f=1kHz
A\ T e

YA O SV A C

—Vout—

—Jlout—

—Iout:0%—

100mV/DIV 200 u s/DIV
+0.15% -0.30%
f=1kHz
S maiian USE ISR,

P L—_JJ A
100mV/DIV 200 u s/DIV
+0.04% -0.10%

TDK-Lambda
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RWS600B
2-9.  AJJEJEBHEFRFE Response to brown out characteristics

Conditions Ta: 25°C
Iout :  Full load
Bf5 R Interruption time
A HIEEIME T2l Output voltage does not drop.

B : HAIEEDIK T 230VETU WAV Output voltage drop down not reaching 0V.
C: H/IEENOVETIET  Output voltage drops until OV.

Vin: 110VAC Vin : 200VAC

A =33ms, B =37ms, C =49ms A =33ms, B =39ms, C =49ms
B A C B A C
l | | ._ —Vout— | ! |

\

e V in —}

2VDIV__ | 50ms/DIV 2VDIV___ | 50ms/DIV
12V
Vin : 110VAC Vin : 200VAC
A =25ms, B =33ms, C =45ms A =27ms, B =33ms, C =47ms
B A C B A C
|,‘,r ! | —<Vout— | l |
\ \

— 0V —

<= v in =]/

5VDIV |  50ms/DIV 5V/DIV. |  50ms/DIV
24V
Vin: 110VAC Vin : 200VAC
A =27ms, B =36ms, C =44ms A =28ms, B =35ms, C =47ms
B AI C B AI C
| «— V out— k /
! /
- 0V — _

10VDIV |  50ms/DIV

10VDIV | 50ms/DIV

TDK-Lambda
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2-10.  AJ3H—TmE (

12V

ES

NEWR) I Inrush current waveform

Switch on phase angle of input AC voltage
6 =0

(ARRARARRARARARE

20A/DIV

100ms/DIV

Switch on phase angle of input AC voltage
6 =0

VAR

AV,

20A/DIV

100ms/DIV

TDK-Lambda

RWS600B

Conditions  Vin: 100 VAC
Iout : Full load
Ta: 25°C

Switch on phase angle oof input AC voltage

¢ =90

LR AR R AR R AR AR R A AR AA AR RAANY

20A/DIV |  100ms/DIV

Conditions  Vin: 200 VAC
Iout : Full load
Ta: 25°C

Switch on phase angle oof input AC voltage

¢ =90

e AWM,

20A/DIV |  100ms/DIV

20/27



RWS600B
2-11. & AkSy  Input current harmonics

Conditions Tout : Full load

Ta: 25°C
I 12V |
10,000 Vin : 100 VAC
\ [EC61000-3-2 Limit (class A)
1.000
<
g
§ 0.100
2
=}
g
£ 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
\ [EC61000-3-2 Limit (class A)
1.000
<
g
§ 0.100
2
=}
g
S 0010
0.001

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

2-12.  AJJELIEH  Input current waveform

Conditions Iout : Full load
Ta: 25°C

[ 12v ]

Vin : 110VAC Vin : 200VAC

S S e N

N Jevind
x,/\/ N7

10ADIV |  5ms/DIV 10ADIV | 5ms/DIV

TDK-Lambda 2127




RWS600B

V— 7R Leakage current characteristics

2-13.

0%
Full load
25°C
Equipment used : 3156 (HIOKT)

Tout :

Conditions

Ta :

12V

50 Hz

f:

beccccabcccccclacaccclancccclacccccdacccccdacccccdaccccc dacccacdbcaaaaa

e m e c—cc— e ———— - ——————( -—-————

]
[}
[}
]
]
[}
]
r_——

R e ] it Rt T

0.5

0.4

03
0.2

(vw) Juommnd o8eyed]

0.0

280

80

Input voltage (VAC)

60 Hz

f:

-------F------

[P p——

=

c D T T

T T L Ll Ll el st

S Y N Y Y C e P

Rl el )

ety TEELELI EEEEEET EELEEEY PEPPEEE EEEEEEE tETEP Y CE PP ST T

0.5

0.4

0.3
0.2

(vw) juaund oSeyed]

0.1
0.0

280

80

Input voltage (VAC)
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2-14.

H1U> 7 v JAXBETE  Output ripple and noise waveform

Conditions

5V
20mV/DIV | 2us/DIV
| 12V
/‘\//‘\' //‘\/\
7
20mV/DIV | 2us/DIV
24V

A VANVANVAN

20mV/DIV

| 2us/DIV

TDK-Lambda

Vin :
Tout :
Ta :

RWS600B

110 VAC
Full load

25°C

23/27



2-15.

RWS600B

EMI§:  Electro-Magnetic Interference characteristics

HES v -

Conducted Emission

5V |
Point A
(188kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.1 47.0
AV 54.1 45.4
Point B
(28.6MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 51.7
AV 50.0 45.8
Point C
(188kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.1 48.5
AV 54.1 473
Point D
(28.8MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 51.7
AV 50.0 43.6

Conditions Vin : 230 VAC
Tout : Full load
Ta : 25°C
Phase : N

[dB( x V1]
90

VCCI Class B
QP Limit

VCCI Class B
AV Limit

Level

0.50 1.00

5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(u V)]
90 —
D VCCI Class B
N\ QP Limit

—
N1 -

VCCI Class B

Level

SU%I:f l\| Lot g AV Limit

a0 | HA7T 1 R /

10

or Pono [

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD[RFHEIZVCCI class BO[RFEE[FET
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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MR w1
Conducted Emission
12v |
Point A
(190kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 64.0 49.8
AV 54.0 48.5
Point B
(28.9MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 49.5
AV 50.0 41.9
Point C
(190kHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 64.0 47.5
AV 54.0 45.9
Pont D
(28.9MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 60.0 51.1
AV 50.0 43.2

[dB( V)]
90 —

Conditions

RWS600B

Vin : 230 VAC
Tout : Full load
Ta : 25°C
Phase : N

80 F

VCCI Class B
QP Limit

V' S

Level

A

VCCI Class B
AV Limit

0.15

[dB( V)]
90 [

1.00

5.00

Frequency

10.00

30.00

[MHz]

Phase : L

VCCI Class B
QP Limit

Level

r

VCCI Class B

AV Limit
20 [
10
0
0.15 0.50 1.00 5.00 10.00 30,00
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD[RFHEILVCCI class BO[RFEE[FET
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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MO B IE
Conducted Emission

214V |
Point A
(190kHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 64.0 48.6

AV 54.0 46.9

Point B

(27.5MHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 60.0 | 49.7

AV 50.0 43.8

Point C

(191kHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 64.0 46.3

AV 54.0 42.6

Point D

(27.5MHz)
Ref. Limit | Measure
Data| (dB) (dB)

QP 60.0 49.8

AV 50.0 423

[dB( V)]
90 —

RWS600B

Conditions Vin : 230 VAC
Tout : Full load
Ta : 25°C

Phase : N

80

; VCCI Class B
L QP Limit

vl

r S

Level

10

VCCI Class B
AV Limit

-
=

0.50 1.00

Frequency

[dB( V)]
90 —

5.00 10.00 30.00
[MHz]

Phase : L

VCCI Class B

QP Limit

Level

VCCI Class B
AV Limit

0.15 0.50 1.00

Frequency

5.00 10.00 30.00
[MHz]

EN55011-B,EN55032-B,FCC-BD[RFHEILVCCI class BO[RFEE[FET
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda

26/27



RWS600B

Conditions Vin : 230 VAC
Tout : Fullload
Ta : 25°C
M R

Radiated Emission

HORIZONTAL VERTICAL

[dB4e V/m)] (B V/m)]

70 T 70
0 0
_
o o A
.
10
o o
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
H Viml] [dB{ g V/m)]
0 0
0 0
&0 «— QP &0 : <« QP

30.0 .0 100.0 200.0 300.0 30.0 .0 200.0 300.0
il [MH: [MH
24V HORIZONTAL VERTICAL
H 1] [dB{ g V/m)]

0 70
0 0
L < R |+ Qv
0 1

vl

] ]
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]

HE S AT RNE R 622 i

Measurement condition refer Circuit 6 used for determination.

ENS55011-B,EN55032-BO R FHEILVCCI class BORSHMEELFIL
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FoRlIIe—2{H

Indication is peak values.

TDK-Lambda 27127



