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

1. HIEJ71E Evaluation Method
1-1. HH 5% Calculating Method

HZEEES1  Circuit 1 used for determination

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

H D REFREI4FE  Hold up time characteristics

o HJISE6 E3VEREE  Output rise characteristics
o MISEH F23HE  Output fall characteristics

o IR R Over current protection (OCP) characteristics
o ANJIEIEB#EHE  Response to brown out characteristics
o NI Input current waveform

Digital power meter

ACPower
supply

Load ?

Shunt res.

Current probe

Controlled temp. chamber

o P (BfiAZ) FrE Dynamic load response characteristics

Digital power meter

Dynamic dummy

supply

AC Power

| load

C

Shunt res.

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

———100%
—_——— e —_ 95%

—————— . 55%
11 50%
[ Min
N
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Dynamic Loa(g
ACPower di
supply g: P .

simulator

Current probe

Shunt res.

o WFEEIRFERE:  Over voltage protection (OVP) characteristics

Digital power meter

C

ACPower
supply

Load :z
$ *

é Shunt res.
—Rext=2.2K

DC Source
20V+0.1V(5V)
40V+0.1V(12V)
50V+0.1V(15V)
60V+0.1V(24V)

) AC -V (
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s AUy 7V, JARXWTE 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
——QO 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

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

(a) MEF U E (J7E /A4 AX)  Conducted Emission

v T B AL YER Hi
D.U.T (2m X 2m)
. Vertical ground
FEECL AR IR referenceplane
AMN 50Q/50uH D=80cm K D=40cm 5
EMI Test 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 EIIREE (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
. ARER Mt AC Power supply
L éﬁ th Horizontal ground plane
ar
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1-2.

1-3.

KWSSA

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 Schaftner 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 ANEERI00VACLL FTOBE .

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

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

FOEBVHE T AV —T 4 T RMETT,

Vin Iout : Full load 5V 12V 15V 24V
100 - 265VAC 100% 1.000A | 0.450A | 0.350A | 0.220A
85VAC 90% 0.900A | 0.405A | 0.315A | 0.198A

TDK-Lambda
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2. M5 —% Characteristics
2-1. FFePE Steady state data
(1) AJJ-Bafuf« iR EZE B,/ H 77k B - ST 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 4.993V 4.989V 4.991V SmV 0.100%
50% 4.990V 4.990V 4.990V 4.989V ImV 0.020%
Full load 4.989V 4.988V 4.988V 4.988V ImV 0.020%
Load 2mV SmV 2mV 3mV
regulation 0.040% 0.100% 0.040% 0.060%
2. Temperature drift Conditions Vin : 100 VAC
Iout : Full load
Ta -10°C +25°C +55°C Temperature stability
Vout 4.992V 4.988V 4.980V 12mV | 0.240%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) 55VAC
Drop out voltage (Vin) 53VAC
12V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 85VAC 100VAC [ 200VAC | 265VAC Line regulation
0% 11.698V 11.698V 11.698V 11.700V 2mV 0.017%
50% 11.698V 11.698V 11.700V 11.698V 2mV 0.017%
Full load 11.696V 11.696V 11.698V 11.698V 2mV 0.017%
Load 2mV 2mV 2mV 2mV
regulation 0.017% 0.017% 0.017% 0.017%
2. Temperature drift Conditions Vin : 100 VAC
Iout : Full load
Ta -10°C +25°C +55°C Temperature stability
Vout 11.685V 11.696V 11.702V 17mV | 0.142%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) 53VAC
Drop out voltage (Vin) 51IVAC
24V 1. Regulation - line and load Condition Ta: 25°C
Iout \ Vin 85VAC 100VAC [ 200VAC | 265VAC Line regulation
0% 23.892V | 23.892V | 23.892V | 23.893V ImV 0.004%
50% 23.894V | 23.894V | 23.895V | 23.889V 6mV 0.025%
Full load 23.890V | 23.889V | 23.890V | 23.891V 2mV 0.008%
Load 4mV SmV SmV 4mV
regulation 0.017% 0.021% 0.021% 0.017%
2. Temperature drift Conditions Vin : 100 VAC
Iout : Full load
Ta -10°C +25°C +55°C Temperature stability
Vout 23.890V | 23.889V | 23.875V 15mV | 0.063%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Iout : 100 %
Start up voltage (Vin) 52VAC
Drop out voltage (Vin) 49VAC
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KWSSA

) V7NN AR EFRATIERE Ripple noise voltage vs. Input voltage

Tout : Full load

Conditions

10°c -

Ta :
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(3) #h=- 1=t /18R Efficiency and Power factor vs. Output current

Vin: 85 VAC
100 VAC
200 VAC

Conditions
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4) ANJ1E R J1ER Input power vs. Output current

85 VAC
100 VAC
200 VAC

Conditions Vin :

265 VAC ————

25°C

Ta :

5V
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(5) ANJ1EFiRH 713 Input current vs. Output current

85 VAC
100 VAC
200 VAC

Conditions  Vin :

265 VAC ———-—

25°C

Ta :
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HH O IR R e 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
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KWSSA

2-4. W H EAVEHE  Output rise characteristics

Ta: 25°C

Vin=85V Iout : 0% Vin=85V Jout : Full load

\leCroy I | |leCroy
i T | |

| Vout—| |

|
tHe—o v —f
, .

A A AL AN

,I cvin VTR AR IR
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
[lecroy T : [leCroy
[ . —Vout—|| §§ I
| | |
| o v || -
T T T T T T AT YT e
VATV TRV VYO TN ENTTR I IN TN
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
= ! | =
[ : <~ Vout—|| é |
| I
oo |

—Vin —|!

2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
leCroy T : [lecroy
[ . —Vout—|| é f
| |
AARARARIAR %ﬂu’lﬂﬂ AALIARAIAAIA NMM ] LARAAAL ﬂu’lﬂﬂziﬂﬂﬂﬂ LAMAARARLALAAL -
L AR AR
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
500V/DIV 500V/DIV

TDK-Lambda 1536



KWS5A
H 71525 B3R Output rise characteristics

Ta: 25°C
12V
Vin=85V Jout : 0% Vin=85V lout : Full load
fiecroy I : Recroy
‘<= Vout—]| | I
l |
| 1oy J
| lllHHl”-’ji”””llll””l”””””
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
flecroy T ' fiecroy
: —Vout—| |
| !
| o l
T e AT e I T AT T
T b it
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
leCroy ! | [leCroy
: —Vout—|
| |
f=ov—| |

~Vin—]|!

5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
Lecroy I ' flecroy
|~ Vout—|
Lo |

A A R AR

5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV

TDK-Lambda 16/36



KWSSA
H IS H L3R, Output rise characteristics

Ta: 25°C
24V
Vin=85V Jout : 0% Vin=85V Jout : Full load
leCroy i [ lecroy
} |—Vout—|
| |
| loov | Ll |
| HHlHHl"j';HlHHHHHHHHHHH
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
B I | s
} : —Vout—|, ; -
|
(A z
AAMAIAGARSAREAMALARACARUARARARAE AALLAEARAREEARAAAAAL AR AMARAL
VTR WW‘. vin IV WWl.
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
fLecroy I ' lacroy
‘ : —Vout—| | ‘
| |
AtnAnAaARAARAEEARE ARARAAIRARRAAAAARMART [ v 5 ]
IIIII|IIIIIlllllllIIIIIIIIIIIIIIIIIIIIII
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
letroy i | letroy
I : —Vout—| ;; s
| 0V -l

T T Tt R N T T T T

10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV. 500V/DIV.
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HJISE 6 F230FeM: Output fall characteristics

Vin=85V_lout : 0%

lecroy

2V/DIV

10s/DIV

200V/DIV

Vin=100V Jout : 0%

LeCroy

2V/DIV

10s/DIV

200V/DIV

Vin=200V_Iout : 0%

LeCroy

2V/DIV

10s/DIV

500V/DIV

Vin=265V lout : 0%

lecroy

2V/DIV

10s/DIV

500V/DIV.

—Vout—|

=0 v -]

-|— Vin —

—Vout—|

=0 v -

|— Vin —

<~ Vout—|;

He—0 v -

|— Vin —

<~ Vout—|

l=ov—

<= Vin —

Ta: 25°C

Vin=85V,lout : Full load

TDK-Lambda

Retroy '
l |
AN !
VIRV, i
2V/DIV 20ms/DIV
200V/DIV
Vin=100V Jout : Full load
leCroy |
w\ |
AWAY |
VIV
2V/DIV 20ms/DIV
200V/DIV
Vin=200V Jout : Full load
flecroy S '
A A !
2V/DIV 20ms/DIV
500V/DIV
Vin=265V Jlout : Full load
Retroy ‘
) |
A |
\VIRY,
2V/DIV 20ms/DIV
500V/DIV

KWSSA




KWS5A
2-5.  HJINIH F230FRHE  Output fall characteristics

Ta: 25°C
12V
Vin=85V.lout : 0% Vin=85V lout : Full load
fecroy I ' Lecroy I '
! I : —Vout—|: ) :
| T I oV - | \ T I
== [ |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Iout : Full load
fecroy I ' etroy I '
1 T : —Vout—| N |
| : t—ov—| | :
- % : —Vin— /\ /\ % :
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V . Iout : 0% Vin=200V Iout : Full load
ecroy E | LeCroy : ‘
1 gg : —Vout—|; EI j
| l-ov | . |
] 1= vin AN |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265Vlout : 0% Vin=265V Jout : Full load
fecroy ¥ [ LeCroy I |
1 gg : “~—Vout—|: EE i j
- o] |
== R VA |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS5A
2-5.  HJINIH F230FRHE  Output fall characteristics

Ta: 25°C
24V
Vin=85V.lout : 0% Vin=85V lout : Full load
fecroy ¥ [ LeCroy I |
| I ' —Vout—|: y ‘
| - lov | |

— I vin A |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV

Vin=100V Iout : 0% Vin=100V Iout : Full load

fecroy ¥ [ LeCroy I |
) EE : —Vout—=>| ——— ‘

| : [ ov | ‘
: | |

- E: [~V v |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV

Vin=200V Iout : 0% Vin=200V Iout : Full load

Lecroy I ' feCroy I ‘

) ' —Vout—|- \ ‘

: I | A 0 V - }

- -vin {2y ‘
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV

Vin=265V Iout : 0% Vin=265V lout : Full load

fecray I I LeCroy ¥ |
1 i ' —Vout—| i y ‘

; | | : |

| : fov| : h..

|  |an |

- : [ V |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWSSA

TDK-Lambda

2-8. IEJEINE (ARTAZ) FHE  Dynamic load response characteristics
Conditions Vin: 100 VAC
Tout: 50 % <—> 100 %
(tr = tf = 50us)
Ta: 25°C
f=100Hz f=1kHz
lLeCray I | lecroy I |
B e e | D L e e i S S N e 2
<= Tout—l \ 1 A\
I —Tout:0% —| | : T
100mV/DIV 2ms/DIV 100mV/DIV 200 1 s/DIV
+1.42% -1.64% +1.14% -1.34%
500mA/DIV 500mA/DIV
12V
f=100Hz f=1kHz
eCroy ¥ | lecroy I |
SSEEE=SEEE B SSEEE .
; ‘ jL:HIoutH-: \ ‘\;
:: —TIout:0% —| | =
100mV/DIV 2ms/DIV 100mV/DIV 200 . s/DIV
+0.47% -0.53% +0.38% -0.46%
200mA/DIV 200mA/DIV
24V
f=100Hz f=1kHz
leCroy I ' fecroy '
S = O = =
L' —Tlout—= L. ‘\ \4'
: —TIout:0%—|! i
100mV/DIV 2ms/DIV 100mV/DIV 200 . s/DIV
+0.19% -0.22% +0.16% -0.18%
100mA/DIV 100mA/DIV
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AN SIEIEBHEFHE  Response to brown out characteristics

W{SRF[H]  Interruption time
A HEEAME T2l Without any output voltage drop.
B : i /18 EH320-40%1X T Output voltage to drop down to 20-40%.
C: W EENOVETIK T Output voltage to drop down to OV.

Vin : 100VAC
A =9ms,

|LeCroy

AN AW ANA

AWAWA

VIVIVV

/i
VIRVIRVIRVA

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B = 14ms,

Iecroy

FANFANFAIFA

JV VY

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = 15ms

[lecroy

FAFATNATFA

SV VY

2V/DIV

20ms/DIV

200V/DIV

|« Vout - |-

‘|« Vout - |

‘|« Vout- [

KWSSA

Conditions Ta: 25°C
Tout: Full load
Vin : 200VAC
A = 64ms,
fecray ¥ '
AN AN AN AN N/
VIV VTV V[V
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B = 69ms,
fatray S
i |
i f
A TANNA WAWA WA’
Vo VIV VAV
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =70ms
fetroy I
\f
! ‘
A S NAWAWAWAWA:
\VAV NN O
2V/DIV 20ms/DIV
500V/DIV
23/36
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AN SIEBIEBHEHHE  Response to brown out characteristics

k{5 RE[#]  Interruption time
A HEEMMETZ2L  Without any output voltage drop.
B : /18 H71320-40%1% T Output voltage to drop down to 20-40%.
C: HAEENOVETIKT  Output voltage to drop down to OV.

oV

Vin: I00VAC

A = 10ms,

fetroy

NANANND T NNNA

V/AV/AVIAVIAV:2VIAVIRVIRVIRVi
5V/DIV 20ms/DIV
200V/DIV

Vin : 100VAC

B = 14ms,

fecrey ¥ :

T j

ALALALA ALALALA

VR TAVRY VARV
5V/DIV 20ms/DIV
200V/DIV

Vin: I00VAC

C=15ms

e I

E;

AAAA A ALALA
VTRV VARV
5V/DIV 20ms/DIV

200V/DIV

KWSSA

Conditions Ta: 25°C
Iout :  Full load
Vin : 200VAC
A = 62ms,
leray '
AN AN AN AN AN
VIV VWV (AR
5V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B = 66ms,
fecray I '
i f
Y /1
VARV \(VARVARVARVE
5V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =67ms
fecray I '
\ |
A /1
\VARV) (VARVARVARVE
5V/DIV 20ms/DIV
500V/DIV
24/36
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AN SIEBIEBHEHHE  Response to brown out characteristics

W#{SIFMH]  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: HEENOVETIE T  Output voltage to drop down to OV.

24V
Vin : 100VAC
A = 12ms,

Il.el:rng

N AN

VIV

VIVIVIV

N AN A

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B =22ms,

‘I.el:rug

AAAN

/ \

NN

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C =23ms

|leCroy

ANAAA

AN

I\ VoA

10V/DIV

20ms/DIV

200V/DIV

KWSSA

Conditions Ta: 25°C
Iout: Full load
Vin : 200VAC
A = 66ms,
fecroy
AN AN AN AN
\VIRVIRVIRY VWV
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =76ms,
iecroy
A TAVANIA\IWAY:
o VARVERVEARVAL
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C=T7Tms
fecroy
e
VAN TANANIWA\IWAY:
VARV VARVARVARVA
10V/DIV 20ms/DIV
500V/DIV
25/36
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2-10.

24V

Switch on phase angle of input AC voltage
¢ =0

fiecroy '
SN :
Ja\
VARV VEVEVIRV/ |
500mA/DIV 20ms/DIV
200V/DIV

Switch on phase angle of input AC voltage
¢ =0

fecroy ‘
1 N ;
Al
VARV VAR VIR VAR VAN
1A/DIV 20ms/DIV
500V/DIV

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

KWSSA

Conditions ~ Vin: 100 VAC
Tout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage
¢ =90°
ietroy S ‘
~Tn — i
— Vi — NFAYFASTANFANFANFANFAY:
Vin Y \
SA/DIV 20ms/DIV
200V/DIV
Conditions ~ Vin: 200 VAC
Iout : Full load
Ta: 25°C
Switch on phase angle of input AC voltage
¢ =90°
fleCroy i |
<t~ |
. NAIATA AN
TVm v v
10A/DIV 20ms/DIV
500V/DIV
TDK-Lambda 26/36



2-11.  AJJERIIE Input current waveform
I 5V I
Vin : 100VAC
i |h "\
| + ‘_ Iin-]|!
B i VA
LY v
/ > V™
200mA/DIV | 5ms/DIV
I 12V I
Vin : 100VAC
; %E Ir:I— Iin—' |
- F Iy
Y v V|
Eh Vin- | |
200mA/DIV | 5ms/DIV
I 24V I
Vin : 100VAC
- I\ I\
' : - Tin-|.
B i [
[V &3 V
E'~ Vin-| |
200mA/DIV | 5ms/DIV

Conditions Iout : Full load

Ta: 25°C
Vin : 200VAC

[iCroy

I I :
- ! I
1

200mA/DIV | 5ms/DIV
Vin : 200VAC
[lecrey ¥ [
] ; —
N /

200mA/DIV | 5ms/DIV
Vin : 200VAC
[lecrey [
| | .
] I T
/|

200mA/DIV | 5ms/DIV

TDK-Lambda

KWSSA
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KWSSA

HA1Uy 7 v, JARXPETE Output ripple and noise waveform

Conditions Vmn: 100 VAC
Tout : Full load
Ta: 25°C

sv |

20mV/DIV | 4us/DIV

v |

NN NSNS
. v . v Zﬁv v . )

20mV/DIV | 4us/DIV

N

20mV/DIV | 4us/DIV

TDK-Lambda 28/36



2-13.

e i - R

Conducted Emission

Point A
(857kHz)
Ref. Limit | Measure
Data] (dB) (dB)
QP 73.0 53.2
AV 60.0 37.7
Point B
(646kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 73.0 51.6
AV 60.0 38.0

Level

Level

EMIF#4:  Electro-Magnetic Interference characteristics

KWSSA

Conditions Vin : 230 VAC
Tout : Full load
Ta : 25°C
Phase : N
- A
e v1 / VCCI Class A
o QP Limit
80
70
[ii] ‘_l
50 |l | r‘ 1. n""”|1'|ﬁ i H“; I VCCI Class A
. \. [ Wy . AV Limit
m' | i
\ \ |h I
- IIL' ||.'Ir!
10
0 \— 1
0.15 0.50 1.00 5.00 10,00 30,00
Frequency [MHz]
Phase : L
B
Al / VCCI Class A
QP Limit
80
70 '
60 4—|
a0
1| l) WY r.~ VCCI Class A
i “ i |’| r'u | W JM' Y! . AV Limit
| ¥ Ty,
30 i ‘ u
i ) L ,. I: \,
10
0 -
0.15 0.50 1.00 5.00 10,00 30,00
Fraquency [MHz]
EN55011-A,EN55032-A,FCC-ADRFEIZVCCI class ADRFAE LR T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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KWSSA

Conditions Vin : 230 VAC
Iout : Fullload

Ta : 25°C
HMEE B
Conducted Emission
12V
Phase : N
Point A A
(662kHz) LY : VCCI Class A
Ref. Limit [ Measure o QP Limit
Datal (dB) (dB) 8¢
QP | 7.0 | s45 gl |
60 -
AV | 600 | 406 :
¥ 50 IJ.; |Pk| l'l Lrv} 'llh VCCI Class A
L i ¥y AV Limit
. l Wi,
!
30 ” ‘
§ 'f'h‘ HH
20 fprmete
10
1] | |
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
Phase : L
Point B B
(654kHz) e Y / VCCI Class A
Ref. Limit | Measure QP Limit
Data] (dB) (dB) 80
QP 73.0 51.9 o
60
AV 60.0 37.0
e T NJ fwﬂ o ’|~ A f L VCCI Class A
- 4 ‘ " i ‘| | F " M ’ll"hl:";', .' AV Limit
| ‘ \ ‘ "H\-.;
30 | { i
20 '.‘JI._., A A .-. | 'I
10
0t | |
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]

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

Conducted Emission

24V
Point A
(650kHz)
Ref. Limit [ Measure
Data] (dB) (dB)
QP 73.0 52.0
AV 60.0 37.8
Point B
(670kHz)
Ref. Limit [ Measure
Data| (dB) (dB)
QP 73.0 49.0
AV 60.0 34.9

KWSSA

Conditions Vin : 230 VAC
Iout : Fullload

Level

Level

Ta : 25°C
Phase : N
A
Ef e v / VCCI Class A
QP Limit
80
70
60
50 (8 f ) VCCI Class A
[' I|Il. w“ ) rﬂs If'l' I 1|1f l"l'l e ijitss
40 | w-
‘ '“R\
30 { ‘ M ‘ ‘l
20 JII =3 _;. lll | ¥ .1
10
ot
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
Phase : L
B
[dB( 1 V)] /
90 VCCI Class A
QP Limit
80
70
60 4—|
o “ VCCI Class A
. AV Limit
40 I" | ‘ f 'a \ﬁ } M 11'% Juh'”# ‘ i
‘ |'||\ L W
30 l |l L ‘ it
| TUU T
20 \..I_'.,[‘, s | A k \,ll
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]

EN55011-A,EN55032-A,FCC-AD [ FEIZVCCI class ADRFEE[FT
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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KWSSA

Conditions Vin : 230 VAC
Tout : Full load

Ta : 25°C
MET 7R
Conducted Emission
Phase : N
Point A
(642kHz) [dB e W]
Ref. Limit | Measure A
Data| (dB) (dB) 80 - / VCCI Class B
P Limit
QP | s60 | 459 3 QP Limi
AV 46.0 25.4 60|
= 50 1 4—|
“ w0 \ | 1“” V'H A -,] 5141 VCCI Class B
il | H .} lli ’ \‘ o W f . AV Limit
RN A
20 fiea b
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
Point B
(877kHz) [dB( g V]
Ref. Limit | Measure /B
Data| (dB) (dB) 80 VCCI Class B
QP | 560 | 444 01 QP Limit
60 1 4—,
AV 46.0 22.3
5 507 4—|
401 ' [ wll ‘llh ,,Ji‘ ”"I A VCCI Class B
| ‘ [ ‘ ' i ' | AV Limit
30 | Ll A
; : L " I th
01
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]

EN55011-B,EN55032-B,FCC-BD R FE LV CCI class BO RS &R L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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M O

Conducted Emission

12V
Point A
(662Hz7)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 48.6
AV 46.0 29.1
Pomnt B
(658kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 47.9
AV 46.0 28.8

Level

Level

KWSSA

Conditions Vin : 230 VAC
Tout : Full load
Ta : 25°C
Phase : N
[dB( i VI A
80 / VCCI Class B
QP Limit
70 4
60 1 4_,
50
4| ‘ \ ﬂ' u ”| ‘*mﬁ“n VCCI Class B
. I | V| ’| : AV Limit
30 |IL |” ¥ g
_________ AN
20 1
10
UC|.15 0.50 1.00 5.00 10,00 30,00
Frequency [MHz]
Phase : L
[dB( e V31
B
/
" VCCI Class B
0 . QP Limit
Gl <_,
a0
A rul { l’“ \\’ '* |‘\ | | VCCI Class B
i i ' | AV Limit
of || { ' || 1'l ¥ R
a0 I ) _,.. b U u .,' !
10
UC|.15 0.50 1.00 5.00 10,00 30,00
Fraquency [MHz]
EN55011-B,EN55032-B,FCC-BD R FE LV CCI class BO RS &R L
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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KWSSA

Conditions Vin : 230 VAC
Tout : Full load

Ta : 25°C
o Vi -
Conducted Emission
24V
Phase : N
Point A
(656kHz) LB e VI A
Ref. Limit | Measure /
Data| (dB) (dB) 80 1 VCCI Class B
i QP Limit
QP 56.0 47.8 70 -
60 4—,
AV | 460 | 291 :
- 50 1 T 4—|
w0 \ |' fh w, * ) VCCI Class B
| | ||" ' Hl W 5« [l MM | AV Limit
30 ' | | | '| v
| | LJ] ||
e )
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
Point B
(650kHz) [dB e V) B
Ref. Limit | Measure /
Data| (dB) ) i VCCI Class B
QP | 560 | 470 i QP Limit
60 | 4—,
AV 46.0 28.7
- 80 4—|
g h‘” il
4@ ! | Jf ' e Hﬁ v . W, VCCI Class B
30 l i M ﬁ a,n.ujl\.‘flr]r.'”ﬁ AV Limit
! [LJLW || ‘
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00

Frequency [Ml1z]

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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Radiated Emission
HORIZONTAL gp
dB( = Vim)] Limit
60
50 | ;’
5 40 QP
3 " ) ., margin
r// A"\MM phean N
. \J,\ . " i
N&VA"\M f
10
e 100 140 180 220 260 300
Frequency [MHz]
HORIZONTAL g
[dB(1 V/m)] Limi
70 it
60
50 | ;’
- 40 QP
& margin
w0 M ¢
/ %
20 \ Vi e
"V\ M\N/\
10 \MM\",\M
Y w 100 140 180 220 260 300
Frequency [MHz]
24V HORIZONTAL
[dB( V/m)] QP
70 Limit
60
50 =
_ 40 QP
H i margin
) / \”\\W ¢
2 \ / W A o
A i
10 \WM
' 100 140 180 220 260 300
Frequency [MHz]

HFE SR AT IE R B 62 2 I

Measurement condition refer Circuit 6 used for determination.

Conditions Vin : 110 VAC
Tout : Full load
Ta : 25°C
VERTICAL QP
[dB( 7#0 Vim)] Limit
60 ¢
50 ‘ <—I
_ 40 QP
H R i
3 Yy margin
30 UW \ // MM\/\»’W(\M-H W/WN\‘W
2 w/ W\M / b
10 MWW\/
ol |
30 60 100 140 180 220 260 300
Frequency [MHz]
VERTICAL QP
[dB( 71; Vim)] Limit
60
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30
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10 o
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30 60 100 140 180 220 260 300
Frequency [MHz]
VERTICAL
[dB( 4 V/m)] @
70 Limit
60
50 | Jﬁ
_ 40 QP
E / “\N margin
30 ﬂ
fy !
20 M \J\ / WMMWWWWM
10 ﬂ\w//
0

30 60 100 140

180
Frequency

220 260 300

[MHz]

EN55011-A,EN55032-ADBRSEIZVCCI class AORSHEEEIC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.

FRITE

—7fE

Indication is peak values.
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Radiated Emission

HORIZONTAL

[dB(x V/m)]

7

0

QP

- 30 " QP
[f \\\ W .~ margin
20 (’J[\ W/ \M)wﬂ/‘/ HW"M
" ;
o Il ¥4 W\m W'W
0
30 60 100 140 180 220 260 300
Frequency [MHz]
12V HORIZONTAL
[dB( g V/m)]
70 QP
6 Limit
50 4_,
5 40 4_I
30 / vv\‘\\L f_,Mv'“ v QP )
J o margin
20 | _,\/N
of e
0
30 60 100 140 180 220 260 300
Frequency [MHz]
24V HORIZONTAL
[dB( 4 V/m)]
70
QP
60 ] Limit
50
5 40 ‘ ¢
- 30 \m VW// \ Mw QP
margin
20 \'\"L\ M///f \w’ww “M%M &
u
L
0
30 60 100 140 180 220 260 300
Frequency [MHz]

RFE AT IE ] #6242

Conditions Vin : 110 VAC
Tout : Full load
Ta : 25°C
VERTICAL
[dB( V/m)]
70 QP
o Limit
50 4_,
5 4 4_|
- " \ QP
" WJJ\‘WJ\W f/\\\'“w/ HM“‘NMWV margin
” V\(\“W‘”’Wd
10
’ 30 60 100 140 180 220 260 300
Frequency [MHz]
VERTICAL
[dB(  V/m)]
70 QP
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50 ¢
40

Level

30

[dB(y
70

Level

/ A

]

QP

margin
ﬁ»/’“ \1 / waw _,M"W‘\ g
", WWW
30 60 100 140 180 220 260 300
Frequency [MHz]
VERTICAL
V/m)]
QP
Limit

: I
W % iR ~ @
W VM\NWJ” o margin
it A Trarditta,
MWW o
30 60 100 140 180 220 260 300
Frequency [MHz]

Measurement condition refer Circuit 6 used for determination.

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

FoRIFE—/MH

Indication is peak values.
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