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HIE S  Evaluation Method
1.1 JHEEEE  Circuit used for determination

HIEE 1 Circuit 1 used for determination
“5UFME  Steady state data
CGEBERUZNMEME Warm up voltage drift characteristics
- R FFRER R Hold up time characteristics
-HFISEH EASVREM Output rise characteristics
AN TR Output fall characteristics
BEEIRERFE  Over current protection (OCP) characteristics
B EILLRFERFME Over voltage protection (OVP) characteristics
- NJTEJEBHERME  Response to brown out characteristics
- AJJEFIETEZ  Input current waveform

Digital power meter

AC Power
supply

Loa(ié

Shunt res.

Current probe

Controlled temp. chamber

HIEE]#2 Circuit 2 used for determination
SEEIE (BRTAZ) 8 Dynamic load response characteristics

Digital power meter

Dynamic dummy
l load

Load | 1
IL

Load

AC Power
supply

Shunt res.

Output current waveform
Tout 50% <=>100%

TDK-Lambda T-1
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HZEE3 Circuit 3 used for determination
AV —UER (Z2ANE) W Inrush current waveform

Digital power meter

Slide Reg.

Dynamic
dip
simulator

Shunt res.

Current probe

HIE[E]#4 Circuit 4 used for determination
V—7EGMFE  Leakage current characteristics

Digital power meter

Isolation
trans
Load
On Leakage
AC Power ]
supply g ‘ E current
ol " meter
JAC ACQO
Shunt res.
FG FG
et
Earth

TDK-Lambda )
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HIE S Circuit 5 used for determination
AV T AT Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 100MHz

Coaxial cable

AC Power 1.5m 50Q

supply

:50Q2
C1 : 0.1uF Film cap.
150mm C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

I EHERL  Configuration used for determination
‘EMIf#E  Electro-Magnetic Interference characteristics
(a) EF IR FEE (JF&E/AX)
Conducted Emission

LR (Beth) T L IE R Hi
D.U.T (Earthed) TR (2m X 2m)
‘ Aluminum plate Vertical ground
NE==s
(LU E R ] B A _ D=40cm reference plane
AMN 50€/50uH D=80cm |
EMI Test receiver / ~ /
spectrum analyzer N

ERT—T = H=80cm
Power cable Stand

Y [‘. T I 1 [‘

B T T P F P A 7 7 7 P 2]

O ANEIR
HeH 7K Ellzj(ﬂﬂﬁ AC Power supply
Horizontal ground plane
Earth
(b) HEFBARE (ki /(X
Radiated Emission
N - - -
N sy HER SR () A
§ D.U.T (Earthed) 7 /VI#R
EMI Test receiver § ARG i
spectrum analyzer § s
pre amp. N TR — T L
N oy DR
§ TSTF Power cable
§ Antenna s
\ by T s || mesoem
N Turn table
§ t |_‘P
§
N ’e) EoR
§ AR A iCj:},’f\‘\zflfr suppl
N il Horizontal ground plane PPy

Earth

TDK-Lambda T-3



1.2 AN E#SE:  List of equipment used

RWS300B

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-600L / FK-1000L
6 | DUMMY LOAD PCN RHF250 SIRIES

7 | SLIDE REGULATOR MATSUNAGA $3-24100

8 | ISOLATION TRANS MATSUNAGA 3WTC-50K

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-641 / SH-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

,_.
w

SEm AT S Load conditions

* ANVEBIEBSOVACLL T OHE, FRROERBVIH T ALV —T A T BUETT,
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% 50A | 25A | 12.5A
100VAC 92% 46A | 23A [11.5A
85VAC 80% 40A | 20A [10.0A

TDK-Lambda
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2. KT — %

2.1 FFIE

Characteristics

Steady state data
() ATy - A% - IREEE), /RS - EErEE

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

RWS300B

25°C

:110 VAC
: Full load

25 C
1100 %

25 °C

:110 VAC
: Full load

25 C
100 %

25 °C

:110 VAC
: Full load

2% L
100 %

| 5V 1. Regulation - line and load Condition Ta :
Tout \ Vin | 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 5.036V | 5.036V | 5.036V | 5.036V OmV 0.000%
50% 5.022V | 5.022V | 5.022V | 5.022V OmV 0.000%
Full load | 5.011V | 5.009V | 5.009V [ 5.009V 0mV x1| 0.000%
Load 25mV 27mV 27mV 27mV
regulation | 0.500% | 0.540% | 0.540% | 0.540%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25°C +50°C | Temperature stability
Vout 5.009V | 5.009V | 5.005V 4mV | 0.080%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout
Start up voltage (Vin) 75VAC
Drop out voltage (Vin) | S9VAC
12V 1. Regulation - line and load Condition Ta :
Iout\ Vin | 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 12.027V | 12.028V | 12.027V | 12.027V ImV 0.008%
50% 12.017V | 12.016V | 12.017V | 12.017V ImV 0.008%
Full load | 12.006V | 12.003V | 12.003V | 12.003V 0mV x1| 0.000%
Load 21mV 25mV 24mV 24mV
regulation | 0.175% | 0.208% | 0.200% | 0.200%
2. Temperature drift Conditions Vin
Tout
Ta -10C +25°C +50°C | Temperature stability
Vout 12.011V | 12.003V | 12.003V 8mV | 0.067%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) T76VAC
Drop out voltage (Vin) | 67VAC
24V 1. Regulation - line and load Condition Ta :
Tout\ Vin | 100VAC | 110VAC | 200VAC | 265VAC Line regulation
0% 24,018V | 24.018V | 24.017V | 24.017V ImV 0.004%
50% 24.013V | 24.013V | 24.013V | 24.013V OmV 0.000%
Full load | 24.011V | 24.009V | 24.009V | 24.009V 0mV x1| 0.000%
Load 7mV 9mV &mV gmV
regulation | 0.029% | 0.038% | 0.033% [ 0.033%
2. Temperature drift Conditions Vin
Tout
Ta -10°C +25°C +50°C | Temperature stability
Vout 24.042V | 24.009V | 24.003V | 39mV | 0.163%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) T6VAC
Drop out voltage (Vin) | 62VAC
%1 Line regulation : 110VAC - 265VAC

TDK-Lambda
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Q) VI A XEBEXIAEE
Ripple noise voltage vs. Input voltage Conditions  Iout : Full load

9]
H

Ripple noise voltage (mV)

12V

Ripple noise voltage (mV)

24V

Ripple noise voltage (mV)

140
120
100
80
60
40
20

140
120
100

40
20

140
120
100

Ta:

50 100 150 200 250
Input voltage (VAC)

50 100 150 200 250
Input voltage (VAC)

50 100 150 200 250
Input voltage (VAC)
TDK-Lambda

-10 C
25 °C
50 C
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(3) Zh=R - 1 =R%F i /) & it
Efficiency and Power factor vs. Output current

90 |- e 1.0
g 5 0.9
3 &
= P
2 g 0.8
i g
m
0.7
0.6
Output current (%)
12V
1.0
< - 09
< 2
L g 0.8
Q
= 2
m al8
0.7
50 1 1 5 3 3 0.6
0 20 40 60 80 100
Output current (%)
24V
1.0
g 5 0.9
5 &
= —
.0 o 0.8
3} 5
= o
ES A
L e A S 0.7
50 5 5 5 5 0.6
0 20 40 60 80 100

Output current (%)
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Conditions Vin: 100 VAC -----
110 VAC ------
200 VAC —
265 VAC ———
Ta: 25°C
s e T T e s R e

40 60 80 100

Output current (%)

RSN DRSO RSN SO (SR .
s i e A
: 1 i

i
] i
' * - —
b g ST

P {

60

60 80 100

Output current (%)
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Input power vs. Output current

Input power

Vin Tout : 0%
100VAC 3.6W
110VAC 3.6W
200VAC 4.0W
265VAC 4.0W

12V

. Input power

Vi Tout : 0%
100VAC 3.6W
110VAC 3.7TW
200VAC 3.9W
265VAC 4.0W

24V
) Input power
Vvin Tout : 0%
100VAC 3.6W
110VAC 3.7TW
200VAC 3.9W
265VAC 4.1W

Input power (W) Input power (W)

Input power (W)

TDK-Lambda

400

300

200

100

400

300

200

100

400

300

200

100

RWS300B

Conditions .Vin :

Ta:

100 VAC -----
110 VAC ------

200 VAC ——

265 VAC ———
25 C

60 80

Output current (%)

100

60 80

Output current (%)

100

40 60
Output current (%)

80

100



(5) Ay fiist i 71 B

Input current vs. Output current

; Input current
Vin Tout : 0%
100VAC 0.06A
110VAC 0.06A
200VAC 0.07A
265VAC 0.08A
12V
- Input current
i Tout : 0%
100VAC 0.05A
110VAC 0.06A
200VAC 0.06A
265VAC 0.08A
24V
) Input current
Vin Iout : 0%
100VAC 0.06A
110VAC 0.06A
200VAC 0.07A
265VAC 0.08A

Input current (A)

Input current (A)

Input current (A)

RWS300B

100 VAC
110 VAC ------
200 VAC ———
265 VAC ———
Ta: 25°C

Conditions Vin:

4.0

0 20 40 60 80
Output current (%)

4.0

0 20 40 60 80
Output current (%)

4.0

0 20 40 60 80
Output current (%)
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22BE Y 7 Mt 2.3 I PREF R
Warm up voltage drift characteristics Hold up time characteristics
Conditions Vin: 110 VAC Conditions Vin: 110 VAC ——
Tout: Full load 200 VAC -----
Ta: 25 C Ta: 25 C
0.4 : : : : : : i 1000
S
0.2 [ttt —~
5 g
(0] (]
on :
£ 0.0 fr 8 100
o H o
> : 5
- ke
= =
& =
A 02 e
-0.4 ' : — 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) Output current (%)
12V
O — 1gan
g i i E E : i ;
o e A e e o S 2
E SR TR T R SR S g
= 0.0 = 100
o ! o
s 5
8 =
) T
B R e B e S
-0.4 ' ' ‘ : 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) Output current (%)
24V
0.4
g H i H 1 i 1 i
P13 NS N N U T N T >
5 : i : : 3 : : g
g 0.0 | o 100
> =
g =
e}
R B e s S T
0.4 : ' ' 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) Output current (%)

TDK-Lambda 10



24 DB LA ) K

RWS300B

Output rise characteristics Conditions  Vin: 100 VAC (A)
110 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
[ sV |
Tout : 0% Iout : Full load
DC BA DCBA
e s R It
A | il
H e
- — 0V — N

VDIV | 200ms/DIV VDIV | 200msDIV
I E | Tout : 0% Tout : Full load
g m— S
[ ‘ «— Vout — . : ‘ —[ ‘
| |
H oy o |
————w" |
- in’:.‘m\m%ﬁ?’ i '*m“iw:”ﬁ?ﬁﬁi‘.‘i'i"*ff‘\'e':%‘fuﬂmfmx"a'é‘r’ﬁ?éw T ‘_’ | 'if; i 1*‘ i f“ﬂa\h\ i n\’i&' ;“tA%' mW fs'fﬁ\
SYDIV | 200ms/DIV VDIV [ 200ms/DIV
| = | vIout:O% Tout : Full load '
1H . Sl
“ e ov - — ’ —
i T A i W
i IR R 111111
T0VDIV | 200ms/DIV [OV/DIV | 200ms/DIV
TDK-Lambda T-11
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2.5 HASLH TV etk

Output fall characteristics Conditions  Vin: 100 VAC (A)
110 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
L 5v |
Iout : 0% Iout : Full load
ABCD ‘ BCD A :
' | | «— Vout — 1(
«— QV —
< Vin H/\/\/
2VDIV__ | 10s/DIV VDIV | 20ms/DIV
| 12v |
Tout : 0% _ Iout : Full load
ABCD | BCD A |
: <~ Vout — : j‘:(
— QV —
«— Vin —a/\/\/
5V/DIV. |  10s/DIV S5V/DIV |  20ms/DIV
| 24v |
Tout : 0% Tout : Full load
ABCD o BCD A
' » — Vout — ‘ W(K
«— OV —
evme&vxd
10V/DIV | 10s/DIV 10V/DIV |  20ms/DIV

TDK-Lambda o2
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Over current protection (OCP) characteristics

110 VAC
-10 °C

25°C -
50 °C

Conditions Vin :
Ta:

Output voltage (V)

Output voltage (V)

Output voltage (V)

0 50 100 150

Output current (%)

12V

12

10

20

[
(9]

—_
(e}

(9]

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

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

0 50 100 150

Output current (%)

0 50 100 150

Output current (%)

RWS300B

2.7 BB RE R

Over voltage protection (OVP) characteristics

Vout —

Vout —

ov—

Vout —

ov—

TDK-Lambda

Conditions Vin: 100 VAC
ITout : 0 %
Ta: 25°C
P OVP Point
VDIV | 10s/DIV
o« OVP Point
5V/DIV |  10s/DIV
10V/DIV | 10s/DIV

T-13



2.8 WEIGE (AWEE) Fik

Dynamic load response characteristics Conditions Vin: 110 VAC
TIout: 50 % <> 100 %
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
e S L T
e BREL . UL SR | S «— Jout —
o R | L _ \__ ¢ 7 N
«—Jout:0% — i
100mV/DIV 2ms/DIV 100mV/DIV 200 u s/DIV
+0.72% -0.82% +0.64% -0.73%
12V
f=100Hz f=1kHz
1 e o T T T
e s s S D i S S Vi i S
«—JTout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200 2 s/DIV
+0.52% -0.49% +0.33% -0.36%
24V
f=100Hz f=1kHz
e T T = VUt = T e ST e
«—Jout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200 p s/DIV
+0.11% -0.18% +0.08% -0.16%
TDK-Lambda T-14
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2.9 AJJBEBHERE

RWS300B

Response to brown out characteristics Conditions Ta: 25°C
Tout: Full load
Vin : 110VAC Vin : 200VAC
A =32ms, B=33ms A =34ms, B=35ms
A ol
<~ Vout — f
1T T
k ; | — oV N :
o e T
2V/DIV | 50ms/DIV 2V/DIV. | 50ms/DIV
12V
Vin: 110VAC Vin : 200VAC
A =27ms, B=28ms A =28ms, B=29ms
h i PR
«~— Vout — - -
; . L : i — oV - L—————- :
SV MAMAMAMARAR = vin— AR
5V/IDIV | 50ms/DIV 5V/DIV | 50ms/DIV
24V
Vin: 110VAC Vin : 200VAC
A =27ms, B=28ms A =28ms, B=29ms
efx B : ﬁ\ B : _
| :
S iR et AR iy
| — oV — L !
\ . ' '
MMM = vin ~MAMA—AAMAMAMAMANY
10V/DIV | 50ms/DIV 10V/DIV | 50ms/DIV
TDK-Lambda T-15
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2.10 AJ3— B (ZEANER) KK
Inrush current waveform

12V
Conditions Vin: 100 VAC
Iout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90°
SR | il fn‘W — lin — \ . f\;\f\‘f\\
L i i
R T O IR 1111 T I AT
———MRNR] e it
170A/DIV | 100ms/DIV IIOA/DIV | 100ms/DIV
Conditions  Vin: 200 VAC
Tout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°
b ; ] < Tin — |— l s My
I E e
WO — vin IR
20A/DIV__|__100ms/DIV 20A/DIV__|_100ms/DIV

TDK-Lambda T-16
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2.11 B RSy

Input current harmonics Conditions Iout: Full load
Ta: 25 °C
l 12V ]
10.000 Vin: 110 VAC

TEC61000-3-2 Limit (class A) ]|

—
S
S
(=]

Harmonic current (A)
(=]
S
(e}

e
[}
—_
[}

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
1000 EN TEC61000-3-2 Limit (class A) |
<
5
5 0.100
o
Q
k=
o
g 0.010
as)

0.001

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

2.12 AN EGREE

Input current waveform Conditions Iout : Full load
Ta: 25°C
12V |
Vin: 110VAC Vin : 200VAC

VAV i S NS

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

TDK-Lambda T-17
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2.13 U —2 BHiEE |

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

Equipment used : 3156 (HIOKI)

12V
f: 50 Hz
0.5
0.4
jé/ 0.3
e 0.2
&
E
= 0.1
0.0 3 5
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.5
0.4
g 0.3
§
o 0.2
&
E
= 0.1
0.0 3 i : : i : : ;
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-18



214 HAHY v T, ) A XK

Output ripple and noise waveform

Conditions Vin: 110 VAC
Tout : Full load
Ta :

5V
'\ | /
r ’\I/
o)
20mV/DIV | 2us/DIV
12V
- /\)
20mV/DIV ] 2us/DIV
24V

20mV/DIV

2us/DIV

TDK-Lambda

RWS300B

25 °C
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2.15 EM I #

230 VAC
Full load

Vin

Conditions

Electro-Magnetic Interference characteristics

Tout :

25 °C

Ta :

Conducted Emission

MEF iR

i

Phase : N

VCCI Class B

P Limit

o
i,

VCCI Class B
AV Limit

[dB(u V)]
90

30.00
[MHz]

o
S
1 __ [ __L__J-__1-—C J I
o e L _d___d1___ = _ - __1 -
S DU RN PN N P el L
- - - ey —— ] - - - —_———fm ] ©
[
SRR [Py SR Y PPN [N [ S R [ o
Q
1=}
Q
E)
RN (SN S, H I N A P P 2
9
o)
=3
S
N | PR WV s i N N Sy = sl s i =
it oo o s o el sl o i SO [—
SN, UG SN (Bv5 S Y e BORES ]
o
PR AU AN SN [ U S P N N =)
——— 0.
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EN55011-B,EN55022-B,FCC-BDEFEIZVCCI class BORFHE & [F U

Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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EN55011-B,EN55022-B,FCC-BDEFEIXVCCI class BO[RFHE & [7] U

Limit of EN55011-B,EN55022-B,FCC-B are same as its VCCI class B.
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Electro-Magnetic Interference characteristics
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ENS5501 1-B,EN55022-B0>BEW{EMVCCI class BORSE & [7 U

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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