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1. HIEJ71E Evaluation Method
BLH 5L Calculating Method

1-1.

\‘I ==

C
ACPower
supply

Digital power meter

151 Circuit 1 used for determination
o R

s HWFERYT MFE

o D PRFRIRFF R
o WMINEH B0 FrE
o HIISED T30 ReE
o T R L O

o ANJIEHEBHE R
o ANJTEIETE

Steady state data

Warm up voltage drift characteristics

Hold up time characteristics
Output rise characteristics

Output fall characteristics

Over current protection (OCP) characteristics

Response to brown out characteristics

Input current waveform

KWS25A

Load ?

Current probe

Controlled temp. chamber

o P (BfTAZ) B Dynamic load response characteristics

AC Power
supply

C

Digital power meter

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

Shunt res.

Dynamic dummy

———100%
—_——— e —_ 95%

—————— . 55%
1 50%
[ Min
N

TDK-Lambda
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Dynamic Load
ACP i
Shvr o | s

simulator

Shunt res.

Current probe

o I R GE AR Over voltage protection (OVP) characteristics

Load :z
(
ACPower
supply
C
) AC v G *
é Shunt res.
=Rext=2.2K
DC Source

40V+0.1V(5V)
45V0.1V(12V)
55VE0.1V(15V)
80V+0.1V(24V)
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KWS25A

o AUy 7V, JARXBETE Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 100M Hz

Coaxial cable
1.5m 50Q

AC Power
supply

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

« EMIF#:  Electro-Magnetic Interference characteristics
MES BRI (U /(X))  Radiated Emission

CLASS A
AC +v COr
Pure resistor
O
ACPower
supply PS.
O
——O AC v O
CLASS B
AC +v Cr
Pure resistor
O X-cap
ACPower or
supply Noise P.S.
O filter
——O AC v O

HELE X227 2% X-cap recommended :
ECQU3A104MG(PANASONIC) or CTX104K310VP10 (CHENG TUNG).
HELE /A X7 414 Noise filter recommended :

RSEG-2001 (TDK-Lambda).
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\‘I,—'—»
a3

. Configuration used for determination
« EMIF#:  Electro-Magnetic Interference characteristics

(a) MEW U E (J71E /A AX)  Conducted Emission

PR T B AL YER Hi
D.U.T (2m X 2m)
) Vertical ground
FEECL A IR referenceplane
AMN 50Q/50uH D=80cm K D=40cm 5
EMI T est receiver /
spectrum analyzer \
¥ EBRS—T7 = H=80cm
Power cable Stand
>
. Ia

o 11 .
7-17 \ O AN

e IRV R i ACPower supply
FEH :
L Earth Horizontal ground plane

(b) MEE EISIHEE (Bt /(4 X)  Radiated Emission

D2 fratie
D.U.T

EMI Test receiver
spectrum analyzer
preamp. Y

L IR —7 v
\ 777 Power cable
Antenna
7 4 A H=80cm

H—=rT—=T) =
Turn table Stand

1 [ S

O AT
- AR R Mt AC Power supply
L éﬁ th Horizontal ground plane
ar
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1-2.

1-3.

KWS25A

i I ERESS  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE LeCroy LT345
2 | DIGITAL STORAGE OSCILLOSCOPE TeKtronix TDS3014B
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 | CURRENT PROBE TeKtronix TPC 312
6 | CURRENT AMP TeKtronix TCPA300
7 | DYNAMIC DUMMY LOAD PRODIGIT 3311C
8 | CVCF CHROMA 6530
9 | CVCF KIKUSUI PCR2000L / PCR2000W
10 | S.D TAI YEESH SING TRZ SO-45
11 | CONTROLLED TEMP. CHAMBER ESPEC SU-261 / SU-262
12 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCS 30
13 | LISN ROHDE & SCHWARZ ESH3-Z5
14 | LISN ROHDE & SCHWARZ ENV216
15 | COAXIAL CABLE Harbour RG-400
16 | EMITEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI7
17 | ANTENNA Schaffner CBL6112B
18 | Coaxial Cable Suhner SF104 / SF106
19 | Pre-Amplifier QuieTek AP-025C
20 | DUMMY LOAD FUTABA GR-25 SIRIES

Sl AT S Load conditions

X AJEEDIT00VACLL FOEE

Output derating is needed when input voltage is 100VAC or less.

Output voltage : 5V, 12V, 15V, 24V

SHOEBVH T AV —T 4 TRME T,

Vin Iout : Full load 5V 12V 15V 24V
100 - 265VAC 100% 5.000A | 2.200A | 1.700A | 1.100A
90VAC 90% 4.500A | 1.980A | 1.530A | 0.990A
85VAC 80% 4.000A | 1.760A | 1.360A | 0.880A

TDK-Lambda
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KWS25A

2. M5 —% Characteristics
2-1. FFePE  Steady state data
(1) AJJ-Bafar« iR EZE B,/ H 77k B - BT EE

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 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 4.988V 4.988V 4.988V 4.987V ImV 0.020%
50% 4.982V 4.982V 4.982V 4.982V 0mV 0.000%
Full load 4.979V 4.974V 4.975V 4.975V SmV 0.100%
Load 9mV 14mV 13mV 12mV
regulation 0.180% 0.280% 0.260% 0.240%
2. Temperature drift Conditions Vin: 100 VAC
Iout : Full load
Ta -10°C +25°C +45°C Temperature stability
Vout 4.976V 4.974V 4.972V 4mV | 0.080%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) 60VAC
Drop out voltage (Vin) SOVAC
12V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 85SVAC 100VAC | 200VAC | 265VAC Line regulation
0% 11.938V | 11.933V | 11.936V | 11.937V SmV 0.042%
50% 11.933V_| 11.933V | 11.933V | 11.933V 0mV 0.000%
Full load 11.931V | 11.928V | 11.929V | 11.929V 3mV 0.025%
Load 7mV SmV 7mV SmV
regulation 0.058% 0.042% 0.058% 0.067%
2. Temperature drift Conditions Vin : 100 VAC
Iout : Full load
Ta -10°C +25°C +55°C Temperature stability
Vout 11.929V | 11.928V | 11.916V 13mV | 0.108%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) S8VAC
Drop out voltage (Vin) STVAC
24V 1. Regulation - line and loa Condition Ta: 25°C
Iout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 23.922V | 23.924V | 23.922V | 23.923V 2mV 0.008%
50% 23.920V | 23.922V | 23.922V | 23.922V 2mV 0.008%
Full load 23.918V | 23917V | 23917V | 23.916V 2mV 0.008%
Load 4mV TmV SmV TmV
regulation 0.017% 0.029% 0.021% 0.029%
2. Temperature drift Conditions Vin : 100 VAC
Iout : Full load
Ta -10°C +25°C +55°C Temperature stability
Vout 23.979V [ 23917V | 23.836V 143mV 0.596%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C

Iout : 100 %

S8VAC
5TVAC

Start up voltage (Vin)
Drop out voltage (Vin)

9/36
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KWS25A

) V7N I AR EFHREATIERE Ripple noise voltage vs. Input voltage

Tout : Full load

Conditions

10°c e

25 °C

Ta :

55 °C
5Vi4s5 °c
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(3) #h=F- 1=t 713 Efficiency and Power factor vs. Output current

Vin: 85 VAC
100 VAC
200 VAC

Conditions

265 VAC ————

25°C

Ta :

5V
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8 VAC -===---

100 VAC

Vin :

200 VAC —

265 VAC ———-—
25°C

Ta :
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3

2
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80
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Conditions
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4) ANJ1E R J1ER Input power vs. Output current
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(5) ANJ1EFRH /1% Input current vs. Output current

Vin: 85 VAC
100 VAC
200 VAC

Conditions
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HH O IR P R e

2-3.

WERY 7 MR

2-2.

Hold up time characteristics

Warm up voltage drift characteristics

100 VAC
200 VAC

Vin :

Conditions

100 VAC
Full load

Vin :

Conditions

Tout :

5V

T IO I IO I o I I

- N - PP S Y S PP pupup upmp- S
pecdeccdeccbheccdeccciecbecdeccheccdccde -

cedaccbhcclacdacctbaclandaaa

ceqeceEecpe=
T -

A D T T R e L LT Lt T
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KWS25A
2-4. W H EAVEHE  Output rise characteristics

Ta: 25°C
Vin=85V Iout : 0% Vin=85V Jout : Full load
[lecroy I ' fecroy
1]« Vout—] |
e ov | L |
b o\
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Jout : Full load
[lecroy i ‘ lecroy

‘| Vout—|

|
=0 v -]
‘ ‘

R L AT VR .l

2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Iout : 0% Vin=200V Iout : Full load
[lecroy 1 ‘ flecroy

|~ Vout—| |

| T
\<—()V—>I‘..‘,‘.‘.‘..,,‘,‘,,‘"HHHI PRI NI B
| | |

AL AR AR At AR A RRRAAAARRARARRAAREN [ v 5 ] |
A

2V/DIV 100ms/DIV 2V/DIV 100ms/DIV

500V/DIV 500V/DIV
Vin=265V lout : 0% Vin=265V lout : Full load

IeCroy T | leCroy
i I | |

|~ Vout—] |

| T "
e 0 v =] Frermmr e e e
| | |

T T T O ISR T TR

2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
500V/DIV 500V/DIV
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2-4.

H 71306 E30Rs Output rise characteristics

KWS25A

Ta: 25°C
12V
Vin=85V Iout : 0% Vin=85V Iout : Full load
Lecroy fecray
L— [~ Vout—|| T T
(
] |
llllllllllllllll (R PPN
[ IllllIlIlIIllllllllllllllIIllIIIllI
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
ietroy T ecroy ¥
i "'_”_Hj —Vout—| : - e
T | AN EEE
| l— o0 v | f :
ﬂl’lﬂl’lﬂll’lﬂl’lﬂl’hﬂﬂﬂﬁﬂﬂl’l AR RALD MMI’l: vino AR Mﬂl’l%l’lﬂﬂﬂ AAUARAAAARA MM:'
L AL LA
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Iout : 0% Vin=200V Iout : Full load
flecray ecroy
| | —Vout—|| m—
shovﬁ; |

— Vin —ft

S5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Iout : 0% Vin=265V Iout : Full load
1 Emanm
e ov | Ll |
A MM&:MM AR | vin| T T MME'
RISV YYY] AT
S5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
TDK-Lambda

16/36



KWS25A

2-4.  WIISIH EDERE Output rise characteristics
Ta: 25°C
24V
Vin=85V Iout : 0% Vin=85V JIout : Full load

|leCroy T | |leCroy
| I | |

— :<—Vout—>.

=0 v -
, .

<~ Vin =

10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Iout : Full load
|leCroy I ' lecroy
= Vout—]|
J |- L

VAR Y VTV IRV

10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
fetroy i ‘ [lecroy
|— Vout—|,
| lov| I,

AR AR AR A A RS A A A A AR AR AR AR,

IR AT O AR VY WUWH Vit PR U UV
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
e I | s
e jHVOutﬁ | -
ol eov | -

TR, Mﬂ%ﬂhﬂh MR ﬂJ‘IﬂJ‘I.L Vin H: ALY %M\M o

10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
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KWS25A

2-5.  HANIH FAVEHE  Output fall characteristics

Ta: 25°C
Vin=85V Iout : 0% Vin=85V Jout : Full load
:E'! T | 1@" I ‘
| | < Vout—]| - |
i ) PR R AN AN i 1
- } | % } |
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
[letroy [ ietroy |
1 | [<=Vout—|: 4\ |
| S £l 0v | bl d .2
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
leCroy E | leCroy ¥ |
l | <= Vout—| | \ |
| ooy | 5 :
m v AN !
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
:@! | :wg 1
1 I [« Vout—| n \ |
: 2| oV~ \ 2
: Hevinof AN i 1
3 \VIRY. :
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS25A
2-5. HJINIH F230FRHE  Output fall characteristics

Ta: 25°C
12V
Vin=85V.lout : 0% Vin=85V lout : Full load
flcroy z ' fetroy i '
| éé : —Vout—| ; 1 :
| [
| I -2 0V~ | \ r :
. v A AP :
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Iout : Full load
flecroy z ' fecroy i ‘
| EE : —Vout—| | \ :
| -
| = Flmov=f) | i :
- IS IAVA |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V  Iout : 0% Vin=200V Iout : Full load
fecroy S ‘ fecray I ‘
F [ Vout—f N ‘
: | ! E: ;
- tloov | L :
i 1 N | i
= : IV ] |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V lout : 0% Vin=265V Jout : Full load
flecroy I ' fetroy S ‘
1 | vout—| —h |
| -
| : flmov =] L] ¢
___ - v ?‘
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS25A
2-5. HJINIH F230FRHE  Output fall characteristics

Ta: 25°C
24V
Vin=85V lout : 0% Vin=85V lout : Full load
ecroy 1 ' fecroy i '
\\ I I'[—Vout—] | \\ '
\“*-—ff e 0oV — ) ; :
e e T |
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
flecroy z ' fecrey S '
\ % ' —Vout—| \\ '
| t Heov| \ it ':
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
etroy I ' |ieCroy ¥ '
¥ | Vout—|; \\ i :
\“'* H P \ |
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
[ I ' fecroy s '
\ ['l—~Vout—] ; = N :
Fo o | 0 v b ;
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS25A
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2-8.  EPEISE (A
f=100Hz
leCray I |
[—— =N =l
— i — |
s o
I [
200mV/DIV 2ms/DIV
+1.62% -1.74%
2A/DIV
12V
f=100Hz
JleCray ‘
200mV/DIV 2ms/DIV
+0.76% -0.92%
1A/DIV
24V
f=100Hz
JleCray '
o i —— ]
—— =]
200mV/DIV 2ms/DIV
+0.38% -0.41%
500mA/DIV

=) ¥t Dynamic load response characteristics

KWS25A

—~Vout—|

—lout—|

—Tout:0%—| "

<= Vout—||

—Tout—|

—lout:0%—| !

fl<=Vout—|!

HIOUt"':

—TIout:0% —| |

Conditions Vin: 100 VAC
Tout: 50 % <> 100 %
(tr = tf = 50us)
Ta: 25°C
f=1kHz
letroy 2 '
I & S I
\ .l
L E: i
200mV/DIV 200 u s/DIV
+1.46% -1.56%
2A/DIV
f=1kHz
lecroy 2 ‘
N 1 [ 't
200mV/DIV 200 u s/DIV
+0.73% -0.85%
1A/DIV
f=1kHz
leCroy 1 |
A F S I
200mV/DIV 200 u s/DIV
+0.30% -0.32%
500mA/DIV
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2-9.

ANSEBIEBHEFHE  Response to brown out characteristics

W e ]

Interruption time

A HJTEEMET72L  Without any output voltage drop.
B : 18 1320-40%{5 T Output voltage to drop down to 20-40%.
C: HEENROVETIE T Output voltage to drop down to OV.

Vin : 100VAC
A =4ms,

[lecroy

AN AW

ARFAN AN

VIVIVIY

] N
EAVIRVIRVIRVIRV]

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B =9ms,

[lecroy

AWANAWA

fif\/\/\/\

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = 10ms

LeCroy

AWAWANA

2V/DIV

200V/DIV

‘|- Vout- |

‘|- Vout-

KWS25A

Conditions Ta: 25°C
Iout: Fullload
Vin : 200VAC
A =45ms,
lecroy |
AN AN AN ANE: NANAN:
VIV VIV VE VIV
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =51ms,
fetray I '
] j
% |
‘ Iy
VARV VAR VAR VAR VAR
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C=52ms
[ecroy s '
:
] |
‘ i N
VAR VARV EVVIAVAVEYE
2V/DIV 20ms/DIV
500V/DIV
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2-9.

ANSEBIEBHEFHE  Response to brown out characteristics

W1 e ]

Interruption time

A HJTEEME /2L Without any output voltage drop.
B : 18 0320-40%{K5 T Output voltage to drop down to 20-40%.
C: HEENROVE T T Output voltage to drop down to OV.

12V
Vin : 100VAC
A =4ms,

IeCroy

AN AN AW A

VIVIVIV

AN 4

EAVIRVIRVIRVIRV,

5V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B =9ms,

[lecroy

sk

WAWAWAWA

?/\/\/\/\

VIV IV

VoV

5V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = 10ms

lleCray|

CANNAN

A AN

V VIV IV

EVALV/ VoV T

5V/DIV

20ms/DIV

200V/DIV

-~ Vout - |

KWS25A

Conditions Ta: 25 °C
Tout : Full load
Vin : 200VAC
A =43ms,
flecray I '
NN AN A NN A
VIVIVIVIVE \VARVIRvj
5V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =49ms,
flecroy 2 '
N j
Y L
! i
a I FANANANNA
\VAIVEIV) VAVAIVEI\VEIVE
5V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =50ms
croy z '
v |
i L
] !
WalA : JAWANAN,
\VAVaIV EVA \VAIVEIVEIVE
5V/DIV 20ms/DIV
500V/DIV
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2-9.

AN SEBIEBHESHE  Response to brown out characteristics

B#{SIFH]  Interruption time
A HEEME T2 Without any output voltage drop.

B : 18 HE5320-40%fE T Output voltage to drop down to 20-40%.

C: HEENOVETIET  Output voltage to drop down to OV.

24V
Vin : 100VAC
A = 5ms,

[lecroy

AN AW A

AN

VIVIV]V

VI V]V V]

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B = 14ms,

[lecray|

i

WA\ WAWA\WAN

SV VY

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = 15ms

Iecroy

P

WAWAWANAN

JV VYV

JAY
VAR

10V/DIV

20ms/DIV

200V/DIV

-« Vout- |

KWS25A

Conditions Ta: 25°C
Iout: Full load
Vin : 200VAC
A =46ms,
flecray [
i
AN AN ANVAN AN AW
\VIRVIRVIRV VI VIV
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B = 54ms,
ietray
i
IWANIVA) TANWANWANWAY:
J VARV VALV
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =55ms
flecroy [
i
IFATIVAN TA\WA\WANWAY
VARVARV] VARVARVARVER!
10V/DIV 20ms/DIV
500V/DIV
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2-10.

12V

Switch on phase angle of input AC voltage
6 =0

AT — R (22 NEER) /2 Inrush current waveform

Vin:
Tout :

Conditions

KWS25A

100 VAC
Full load

Ta: 25°C

Switch on phase angle of input AC voltage
b =90

Switch on phase angle oof input AC voltage

fecroy
~ |
\
SN SUE 00 SN SNSRI punppi
AN AN AN A v
VIV VNV NV VWV
S00mA/DIV 20ms/DIV
200V/DIV
Switch on phase angle of input AC voltage
o=0
leCroy i '
T |
VV§:U\/U\/.1‘_V“1_’
1A/DIV 20ms/DIV
500V/DIV

¢ =90

- :
MAIANA NN NN
Y \
5A/DIV 20ms/DIV
200V/DIV
Conditions  Vin: 200 VAC
Tout : Full load
Ta: 25°C

Lecroy : '
:
MALAIALALALAL A
i N
10A/DIV 20ms/DIV
500V/DIV

TDK-Lambda
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KWS25A

2-11.  AJJEJRIIE Input current waveform
Conditions Iout : Full load
| | Ta: 25°C
5V
Vin : 100VAC Vin : 200VAC
fecroy I ‘ lecroy '
| R Fl. | | |
| { : 1 1o 1| '.
, ¥ DA |
N Vil /
IADIV |  5ms/DIV 1A/DIV Sms/DIV
I 12V |
Vin : 100VAC Vin : 200VAC
[lecray . I R . fecray
' , f ; g Iin-|}
- ¥ Vi - -
|- Vin- | /
IADIV | 5ms/DIV 1A/DIV 5ms/DIV
I 24V |
Vin : 100VAC Vin : 200VAC
|lecroy N I N [ [lecroy |
. | i | | [ '.
7 |- Iin-
ut ¥ Fan | Y
|- Vin- /
IADIV | 5ms/DIV 1A/DIV S5ms/DIV

TDK-Lambda
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2-12.

HAIUy 7 v, AR Output ripple and noise waveform

Conditions

| 5V

20mV/DIV 4us/DIV
| 12V

20mV/DIV 4us/DIV
| 24v

------

20mV/DIV

4us/DIV

TDK-Lambda

Vin :
Iout :
Ta :

100 VAC
Full load
25°C

KWS25A
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KWS25A
2-13.  EMIF#4  Electro-Magnetic Interference characteristics

Conditions Vin : 110 VAC
Iout : Fullload

Ta : 25C
MET it T B E
Conducted Emission
Phase : N
Point A A
(252kHz) [dBCa V1] / VCCI Class A
Ref. Limit | Measure QP Limit

AV 66.0 45.2

Data|  (dB) (dB) 80
QP 79.0 | 58.8 gl

= WA I VCCI Class A
e \lnn]"'ﬂ VA | e o
~ 40 "’ “ ll“ l | o A"v""’- w‘IP x'I' .""'""..,-r,- AV Limit
‘ W |‘\. Y
30
Rl y
LA L 'l u
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency [Ml1z]
Phase : L
Pont B B
AB( e V)]
_(252dz) L% / VCCI Class A
Ref. Limit |Measure QP Limit
Data| (dB) (dB) 8031

QP 79.0 58.7 Ls

6

4—,
AV | 660 | 450 ' ]

= VCCI Class A
g r. \ f’w i “H'-.-'\\J o, e
= 40 |I \1 ’| || | J'[ id h"'m,.r' \ jz\.,‘ | AV Lim
' V"
30 r. l} ||M|
Il | |
||\
20
10
0
0.15 0.50 1.00 5.00 10,00 30.00
Frequency [Ml1z]

EN55011-A,EN55032-A,FCC-AD[RFEIZVCCI class ADRFE LR T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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e i - R
Conducted Emission
12V
Point A
(252kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 59.5
AV 66.0 46.0
Point B
(255kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 59.8
AV 66.0 46.6

Level

Conditions

KWS25A

Vin : 110 VAC
Tout : Fullload
Ta : 25°C
Phase : N
A
[dBC e Vi / VCCI Class A
2 QP Limit
80 1
70 |
60 4—|
] * ﬁ'._, VCCI Class A
L | ‘ ill; “'“"“‘*"U“W My ) AV Limit
| |~‘ ll "l_‘ J_\.'\-'l“*.'
30 |||| i || ‘ ‘ J” V.
Y W
10
0= . ]
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
B
18 1 V)]
7 / VCCI Class A
QP Limit
80 |
70 |
‘ l||| )
a0 ‘. '\!‘ iy VCCI Class A
\\ e\
LI
il e
” |‘ | I “ ‘ i ‘
~ W g V Ll
10
0 |
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]

EN55011-A,EN55032-A, FCC-ADRFUEITVCCI class ADORRFHEEFIC

Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A
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KWS25A

Conditions Vin : 110 VAC
Iout : Fullload

Ta : 25°C
e T
Conducted Emission
24V
Phase : N
Point A A
(255kHz) g ¥ / VCCI Class A
Ref. Limit | Measure QP Limit
Data|] (dB) (dB) 80 -
QP 790 | 592 70 | ' '
60 A
AV 66.0 45.8
3 50 ”} Mkl \ VCCI Class A
o L A
40 | | 1[“ i hy M‘f"?“rw“ '1 A AV Limit
\'I | | |‘ '
30
'“'"”\ i H' \u il
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
Phase : L
Point B B
(259kHz) e / VCCI Class A
Ref. Limit | Measure QP Limit
Data] (dB) (dB) 80
QP 79.0 59.5 o
60
AV 66.0 454
50

E; i VCCI Class A
5 i | .i | | [l ”i “‘r‘ oy il,,.ui' WLV NV |“J'.|\\_J u"l I".-"*f ) AV Limit
l-\ L o
30 . |‘ ‘
il ‘\' " ”'

20

10

il

0.15 0.50 1.00 5.00 10,00 30.00

Frequency [Ml1z]

EN55011-A,EN55032-A,FCC-AD [ FEIZVCCI class ADRFEE[F T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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e 0

Conducted Emission

Point A
(2.084MHz)
Ref. Limit [ Measure
Data] (dB) (dB)
QP 56.0 52.3
AV 46.0 36.7
Point B
(525kHz)
Ref. Limit [ Measure
Data| (dB) (dB)
QP 56.0 51.5
AV 46.0 40.0

KWS25A

Conditions Vin : 230 VAC
Iout : Fullload

Ta : 25°C
Phase : N
[dB( e V31 A
Bl / VCCI Class B
i QP Limit

60 | 4_,

- i g o e
; | ,' .'r.. Yy 'rf'n"- {'ﬁ‘ ] ."I.'"‘L
~ | . T\| “"ll '} M
‘ ‘ | WM vear cnss B
| ‘ ‘ AV Limit
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EN55011-B,EN55032-B,FCC-BD R FEILVCCI class BO RS &R L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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KWS25A

Conditions Vin : 230 VAC
Iout : Fullload
Ta : 25C
MET U 7RI
Conducted Emission
12V
Phase : N
Point A
(517kHz) (B V)] A
Ref. Limit | Measure /
Datal (@B) (dB) 80 VCCI Class B
QP Limit
QP 56.0 52.2 70 |
60 |
AV 46.0 37.7
_ 504 A I
: 'l' H tl '“ I Py
- -10' “ J Y e vcc1 Class B
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Ref. Limit | Measure
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EN55011-B,EN55032-B,FCC-BD R FEILVCCI class BO RS &R L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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e

Conducted Emission

24V
Point A
(1.231MHz)
Ref. Limit [ Measure
Data] (dB) (dB)
QP 56.0 52.7
AV 46.0 36.3
Point B
(1.223MHz)
Ref. Limit [ Measure
Data| (dB) (dB)
QP 56.0 52.4
AV 46.0 36.4

KWS25A

Conditions Vin : 230 VAC
Iout : Fullload
Ta : 25°C
Phase : N
[dB( g V] A
80 / VCCI Class B
/ QP Limit
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[ili] 4_,
_ 50 | ‘-r'ul"' M By T e—
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30 HJ|‘H| ”‘ AV Limit
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Fraquency (W]
EN55011-B,EN55032-B,FCC-BD [RAYEILVCCI class BO[RAEE R T
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
TDK-Lambda 34/36



KWS25A

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

Radiated Emission

HORIZONTAL qp VERTICAL qp

[dB( “ Vim)] Limit  19B¢ u Vim)] Limit
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HE ST INE ] B 62 2 I

Measurement condition refer Circuit 6 used for determination.

EN55011-A,EN55032-ADBRSUEIZVCCI class AORSHEEEC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
FoRIFE— 1l

Indication is peak values.
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HEF RSO

Radiated Emission
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TE ST E B B 62 2 IR

Conditions Vin : 110 VAC
Tout : Fullload
Ta : 25°C
VERTICAL
[dB( V/m)]
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Measurement condition refer Circuit 6 used for determination.

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

FoRIFE— /M

Indication is peak values.
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