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Test results are reference data based on our measurement condition.
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1. HIEJ71E Evaluation Method
1-1. HH ¥ Calculating Method

HZEEES1  Circuit 1 used for determination

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

H D REFREI4FE  Hold up time characteristics
o HJINEG EVEREE Output rise characteristics
o WIS H F23EE  Output fall characteristics

o IR R Over current protection (OCP) characteristics
o ANJJEIEB#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
| load

C

AC Power
supply

Shunt res.

Output current waveform
lTout 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 WFETEIRFERE:  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)
45V+0.1V(15V)
65V+0.1V(24V)

) AC -V (
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s AUy 7V, JARXPTE 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

__Configuration used for determination
« EMIFF4:  Electro-Magnetic Interference characteristics

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

AR S T B AL YER Hh
D.U.T (2m X 2m)
. Vertical ground
FECL 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.

KWS15A

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 ANEEPTI00VACLL FTOBE .

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

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

FOEBVHE T AV —T 4 T RMBETT,

Vin Iout : Full load 5V 12V 15V 24V
100 - 265VAC 100% 3.000A | 1.300A | 1.000A | 0.700A
90VAC 90% 2.700A | 1.170A | 0.900A | 0.630A
85VAC 80% 2.400A | 1.040A | 0.800A | 0.560A
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2. M5 —% Characteristics

2-1.

FrRelE  Steady state data

(1) AFj-faff -2 B,/ H ) B - T AR e
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V | 1. Regulation - line and load Condition Ta :
Iout \ Vin 85VAC 100VAC [ 200VAC [ 265VAC Line regulation
0% 4.992V 4.993V 4.989V 4.989V 4mV 0.080%
50% 4.990V 4.990V 4.990V 4.990V OmV 0.000%
Full load 4.989V 4.987V 4.987V 4.987V 2mV 0.040%
Load 3mV 6mV 3mV 3mV
regulation 0.060% 0.120% 0.060% 0.060%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +45°C Temperature stability
Vout 4.992V 4.987V 4.982V 10mV | 0.200%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout
Start up voltage (Vin) 60VAC
Drop out voltage (Vin) S9VAC
12V 1. Regulation - line and load Condition Ta :
Iout \ Vin 85VAC 100VAC [ 200VAC [ 265VAC Line regulation
0% 11.910V 11.910V 11.913V 11.911V 3mV 0.025%
50% 11.913V 11.913V 11.914V 11.914V ImV 0.008%
Full load 11.909V 11.911V 11.912V 11.912V 3mV 0.025%
Load 4mV 3mV 2mV 3mV
regulation 0.033% 0.025% 0.017% 0.025%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +55°C Temperature stability
Vout 11.915V 11.911V 11.895V 20mV | 0.167%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout
Start up voltage (Vin) S58VAC
Drop out voltage (Vin) STVAC
24V 1. Regulation - line and load Condition Ta :
Iout \ Vin 85VAC 100VAC [ 200VAC | 265VAC Line regulation
0% 23.770V | 23.769V | 23.761V | 23.762V 9mV 0.038%
50% 23.768V | 23.766V | 23.762V | 23.761V 7mV 0.029%
Full load 23.769V | 23.763V | 23.758V | 23.757V 12mV 0.050%
Load 2mV 6mV 4mV SmV
regulation 0.008% 0.025% 0.017% 0.021%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +55°C Temperature stability
Vout 23.824V | 23.763V | 23.699V 125mV | 0.521%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout
Start up voltage (Vin) S56VAC
Drop out voltage (Vin) 54VAC

TDK-Lambda
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25 °c

: 100 VAC
Full load

25 °c
1 100 %

25 °c

: 100 VAC
Full load

25 °c
1 100 %

25 °c

: 100 VAC
Full load

25 °c
: 100 %
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85 VAC
100 VAC
200 VAC
265 VAC

25°C

Vin :
Ta :

Conditions

(3) #h=- 1=t 713K Efficiency and Power factor vs. Output current
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100 VAC

200 VAC

265 VAC ————
25°C

Ta :

Vin :

Conditions
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KWS15A
2-4. W H EAVEHE  Output rise characteristics

Ta: 25°C
Vin=85V Jout : 0% Vin=85V Jout : Full load
:@H + [ :ﬂ‘i
— 1| Vout—||
J {
T , :: oV
I .
T o S
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
feLroy |leCroy
1|« Vout— |
I |
[ . A
:- . ML MM%MM UM ﬂﬂﬂﬂ:'
uWuﬂ uﬂuﬂuﬂuﬂ uﬂuﬂuﬂu _W uWuﬂ uﬂuW uﬂuﬂuﬂun uﬂuw v A T AR
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
[lecray ¥ ' LeCroy
= ‘| Vout— | ; e
‘ f
]

—Vin —|:

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

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

LeCroy T | lecray
| T | |

{|< Vout—|

|
fl—0v |
, ‘

ARG A Vi LA ..

2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
500V/DIV 500V/DIV

TDK-Lambda 1536



KWS15A

2-4. WS H EASVEHE  Output rise characteristics
Ta: 25°C
12V
Vin=85V Jout : 0% Vin=85V Jout : Full load

|leCroy I | |LeCroy
i I | |

f— ' —Vout—| I b

| :Jeovﬁ‘
, !

| I T |
v L SN

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

200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load

LeCroy T | LeCray

| Vout—|

|
0 v |
, ‘

VRV .l SV A R ..

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

200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load

|leCroy I | |leCroy
| T | |

<= Vout—||

ooy EL

—Vin—

5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
lecroy I ‘ fecroy
e vout—|| : e
| ooy | ol

QAN %Mﬂ[’l ARALUAARAARAR MW' Vi AL égﬂﬂ[’lﬂ AR ﬂﬂ[’lﬂ;'
VI " AR A AR RIS
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
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KWS15A

2-4.  WIISIH EDERE Output rise characteristics

Ta: 25°C
24V
Vin=85V Jout : 0% Vin=85V Jout : Full load
Lecray I ' flecroy
I ' —Vout—|| i
J {
e e
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
fleCroy i | letroy
: —Vout—|
{
:1 —ov -l )
AR EEAA AL AATAATARAAL MM\:‘ cvinal AARARALAREERAA LA AR LA
VATV |~ SV T UWUI‘
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
s I | s
: —Vout—|| ks T
| | |
l oo | /
Ullllllnunlll IIIIIIIII IIIIIIIIIlIIIIIIIII IIIIIIIII IIIIIIIII IIIIIIIII IIIIIIIII < Vin—f Illﬂlllnunlll Illllllll Illllllllllllllllll IIIII]III IIIIIIIII IIIII]III I]IIIII]I
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
[lecray I ' Lecroy
[ : —Vout—|
| J
[

| | |
=0 v -
, ‘

TR [~ VIR W‘JW

10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV. 500V/DIV.
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KWS15A

2-5.  WMASEE TR Output fall characteristics Ta: 25°C
5V
Vin=85V lout : 0% Vin=85V lout : Full load
flecray I ' flecray i |
1 S | <= Vout—] Y k- |
| . 2le o v | | 7 2
— 1lovin | AN :1
2V/DIV 20s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Jout : Full load
[lecroy i ' fecroy i '
Y | |« Vout—| i, |
| : 2loovf l :
; v AN : !
i . Y i .
2V/DIV 20s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V lout : Full load
flecray S ' fecroy S '
| | |< Vout—| - \ |
\ig | ] |
- :1‘_‘”“*{\/ Y !
2V/DIV 20s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
fecroy I ‘ flecray i '
! |« Vout—| ; ; \ |
| : 2l ov || | 2
i [ PRV A i !
- ! I VY i |
2V/DIV 20s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
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2-5.

HJISE 6 F230FeM: Output fall characteristics

12V

Vin=85V_lout : 0%

ILECI’D"

5V/DIV

10s/DIV

200V/DIV

Vin=100V Jout : 0%

[leCray

5V/DIV

10s/DIV

200V/DIV

Vin=200V lout : 0%

leCroy

5V/DIV

10s/DIV

500V/DIV

Vin=265V lout : 0%

Il.el:rnq

5V/DIV

10s/DIV

500V/DIV

—Vout—|;

<—()\/~>I

—Vin —

—Vout—|:

<—()V~>I

—Vin—

“—Vout—|

— 0V —

< Vin —

~—Vout—|

— 0V —

< Vin —

KWS15A

Ta: 25C

Vin=85V lout : Full load

TDK-Lambda

|leCroy '
1‘ |
| 2
AN A 1
VY |
5V/DIV 20ms/DIV
200V/DIV
Vin=100V Jout : Full load
flecroy [
\ |
\ 2
N A 1
\VIRV/ .
5V/DIV 20ms/DIV
200V/DIV
Vin=200V Jout : Full load
|leCroy |
)
FANETAN 1
VIRV :
5V/DIV 20ms/DIV
500V/DIV
Vin=265V Jout : Full load
leCroy '
\ |
| 2
AWA 1
\ .
5V/DIV 20ms/DIV
500V/DIV



KWS15A
2-5. HMJINEH F230FRHE  Output fall characteristics

Ta: 25°C
24V
Vin=85V.lout : 0% Vin=85V Iout : Full load
|leCroy I | |leCroy I |
A I ' —Vout—| =iy '
| S ooy | \ 2
S 1} PR A S 1
- : | IR IR i |
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Iout : Full load
|leCroy I | |leCroy I |
2 S ' —Vout—| \ '

: [ 2l 0V — : \ g 2
B Hvin | s |
10V/DIV 10s/DIV 10V/DIV 20ms/DIV

200V/DIV 200V/DIV
Vin=200V Iout : 0% Vin=200V Iout : Full load
|ieCroy E | ecroy ¥ |
- 2 ' —Vout—] | \ 1 '
i 1} PR A 1 1
== : IV : |
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V lout : 0% Vin=265V lout : Full load
|teCray I [ |letroy I |
\ : : —Vout—| E |
\ | - |
: ;; 2l 0V —f E \ :2
: | VIRV S .
10V/DIV 10s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS15A

Over voltage protection (OVP) characteristics

Over current protection (OCP) characteristics

100 VAC
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Conditions

100 VAC
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KWS15A

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
leCroy | leCroy ‘
— Ll vout—| !
| ILW:<—Iout—>-’_“_w_/ \ y \\_L
i|<Tout:0% —|! d
100mV/DIV 2ms/DIV 100mV/DIV 200 1 s/DIV
+0.82% -1.04% +0.78% -0.96%
2A/DIV 2A/DIV
12V
f=100Hz f=1kHz
fiecroy i | flecray E: |
DV e e G === I
E | roui—| e
—Iout:0% —|! I
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.77% -0.83% +0.64% -0.66%
500mA/DIV 500mA/DIV
24V
f=100Hz f=1kHz
llecroy I ' fiecroy '
ﬁ Cle—vout—|—F—F—— = | A
! L:Hloutﬁ-l___/ / \L,L
t[—Tout:0%—| ;
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.36% -0.39% +0.26% -0.28%
500mA/DIV 500mA/DIV




2-9.

AN SIEIEBHEFHE  Response to brown out characteristics

KWS15A

Conditions Ta: 25°C
Iout :  Full load
W= IFM]  Interruption time
A EEMET2L Without any output voltage drop.
B : /)£ 2320-40% 1K Output voltage to drop down to 20-40%.
C: HAEENLOVETIKT  Output voltage to drop down to OV.
Vin : 100VAC Vin : 200VAC
A =4ms, A =43ms,
fecroy I fecrey I ‘
‘]« Vout- .
o o v - 1
NARNAARAARNAA A i IRAAAAL L N A
VIAVRVIAVIAvEAviRviRviAvikval IEENALILIRN InviRvi Rvinviaiviam e hvinvinvs
2V/DIV 20ms/DIV 2V/DIV 20ms/DIV
200V/DIV 500V/DIV
Vin : 100VAC Vin : 200VAC
B = 8ms, B =47ms,
lecray T | iecroy I |
;] - Vout - s; L
1. o v - 1 1
ADADSAAAAT yia . 2
VVIVIVIVIVIVIVIVIV] VIVIV IVIVIVIVIV]
2V/DIV 20ms/DIV 2V/DIV 20ms/DIV
200V/DIV 500V/DIV
Vin : 100VAC Vin : 200VAC
C =10ms C =48ms
fetroy I ‘ letrog I
{ “‘ -« Vout-|; géf
J | il
| 1. o v - 4 i
-f\f\/\/\f\ééf\f\f\/\/\‘gh\;in_,‘\ /2
AAVEVEVEV =SV VAN VIVIV VIVIVIVIV]
2V/DIV 20ms/DIV 2V/DIV 20ms/DIV
200V/DIV 500V/DIV
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2-9.

TDK-Lambda

KWS15A

AN SIEBIEBHEFHE  Response to brown out characteristics
Conditions Ta: 25°C
Iout: Full load
W{SERE[H]  Interruption time
A HIEEAMET7Z2L  Without any output voltage drop.
B : /15 4320-40% 1K Output voltage to drop down to 20-40%.
C: HEESOVETIR T Output voltage to drop down to OV.
12V
Vin : 100VAC Vin : 200VAC
A =4ms, A =43ms,
JeCroy b | eLray
|- Vout-
- 0 v -
NAAANDAAARNA v ia- NAAAN A
VIVIVIV[VV VIV - Vi~ VYV VY NAVIAVE
5V/DIV 20ms/DIV 5V/DIV 20ms/DIV
200V/DIV 500V/DIV
Vin : 100VAC Vin : 200VAC
B = 10ms, B =49ms,
fecray i ' etrey ¥ '
Hf -~ Vout- & |
/ | |
1 i |
I ks 0 V - 1
WANAWANANE FAWANANAWL NV (e Wa A WAWAWA WA
Vi | Vv Vv vV
5V/DIV 20ms/DIV 5V/DIV 20ms/DIV
200V/DIV 500V/DIV

Vin : 100VAC Vin : 200VAC

C=1lms C =50ms

[ecroy I ' letroy 2

|- Vout- \.

i I i

] 1.0 v - !
WAWAWAIAINE WAWA WA WA WA NI I W AW WA WA WA
v y | vV VWV
SV/DIV 20ms/DIV S5V/DIV 20ms/DIV
200V/DIV 500V/DIV
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2-9.

AN SIEBIEBHEFHE  Response to brown out characteristics

(S IFH]  Interruption time
A HEEME T2 Without any output voltage drop.
B : ) A320-40%fEX T Output voltage to drop down to 20-40%.
C: HAEENOVETIET  Output voltage to drop down to OV.

24V
Vin : 100VAC
A = 5ms,

‘I.el:rng

AW AN ANAY

ANAN AN AN

VIVIVIV

IVIRVIRVIRVI

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B = 15ms,

|leCroy

T ey i
HH P HeRt T HHH

ANAAN

ANAA

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = l6ms

[lecroy

AWNAWANE

AWAWAA

10V/DIV

20ms/DIV

200V/DIV

KWS15A

Conditions Ta: 25 °C
Tout : Full load
Vin : 200VAC
A =41ms,
fecray [
AW AAAN AN AN AN
Vi RVIRVIRVIRV;: VIRVIRvA
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =51ms,
lCroy ! |
5 !
AN i AANAWAWAWA:
\VAV VAV Vava
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =53ms
ecroy S ‘
v ‘
i |
1 |
WalVa SANAN al
(VA VARV EVA ViV ‘
10V/DIV 20ms/DIV
500V/DIV
25/36
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2-10.

24V

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

KWS15A

Conditions ~ Vin: 100 VAC
Iout : Full load
Ta: 25°C
Switch on phase ibngleogf mput AC voltage Switch on phase angle of input AC voltage
= ¢ — 900
flecroy S ' Letroy S ‘
nE ; J~
b - -
N Oy MAIATAIA A A A
VAVEVEVEV v W \
500mA/DIV 20ms/DIV SA/DIV 20ms/DIV
200V/DIV 200V/DIV
Conditions ~ Vin: 200 VAC
Iout : Full load
Ta: 25°C
Switch on phase ibngleogf input AC voltage Switch on phase angle of input AC voltage
= Cb - 900
o] I | = ; |
- | |
R L i
a . i |
VIV NV VNV V| Vin= J\A{\;J\A\A\A A
1A/DIV 20ms/DIV 10A/DIV 20ms/DIV
500V/DIV. 500V/DIV
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KWS15A

ANSIEFIH  Input current waveform
Conditions Iout : Fullload

Ta: 25°C
5V ]
Vin : 100VAC Vin : 200VAC
T TN | feroy |
, f 1 ( Ao 1inol | I | £
] 7 VR i [
v I 7 | |
i | oo H h
A i N i 7
500mA/DIV | Sms/DIV 500mA/DIV 5ms/DIV
12V |
Vin : 100VAC Vin : 200VAC
[ I | ey i |
\ | | Ao 1inal] | | :
B Fi e | i I
v vt i | |
E' — Vin- / /E
500mA/DIV |  5ms/DIV 500mA/DIV | 5ms/DIV
24V I
Vin : 100VAC Vin : 200VAC
}mu f\ ; f\ : lw’i T
| | t | Ao rinol | i |
n Fi pa ] i \
-V Vi Vi ' :
i | oo i |
% i T ™I : /
500mA/DIV |  5ms/DIV 500mA/DIV Sms/DIV

TDK-Lambda 27136



2-12.

KWS15A

H1Uy 7 v, JARXBETE Output ripple and noise waveform

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

| 5V
-~ M it
20mV/DIV | 4us/DIV
| 12V
~— 0mVDIV ] 4us/DIV_
| 24v

0mV/DIV |

4us/DIV
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EMIF#4:  Electro-Magnetic Interference characteristics

KWS15A

Conditions Vin : 110 VAC
Tout : Full load
Ta : 25°C
e i - R
Conducted Emission
Phase : N
Point A
(252kHz) (4800 V) A VCCI Class A
Ref. Limit | Measure QP Limit
Data| (dB) (dB) 80 1
QP 79.0 62.8 0|
60 1
AV 66.0 48.8 \|
3 ' | , . 0 VCCI Class A
i i AV Limit
L’ .'H'a If'“.)ﬁ'"r.r” I
30 | ||‘| | ‘ l |\ H ﬂl ‘ ‘k'l “ s "‘w "ﬂ"‘w" “'1 1\
" 1w ui i |'i'
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
Point B B
(255kHz) e Y1 / VCCI Class A
Ref. Limit | Measure QP Limit
Data| (dB) (dB) 80
QP 79.0 62.7 et
60
AV 66.0 49.3
g 2 v VCCI Class A
2 i ||,: I. 1;1‘ «_}\ i AV Limit
10 " | \’L[p y " [ W) Vit N
30 M \ h' ’I ‘ J| ‘ \/ ".’*"',“\"'.'
5 JI\ LJ vl
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
EN55011-A,EN55032-A,FCC-AD [RFEITVCCI class ADFRFEL[FIL
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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KWS15A

Conditions Vin : 110 VAC
Iout : Fullload
Ta : 25°C
e U T
Conducted Emission
12V
Phase : N
Point A A
(255kHz) ldBLE ir\ / VCCI Class A
Ref. Limit [ Measure QP Limit
Datal (dB) (dB) 80
QP 79.0 62.7 70
f
il |
AV 66.0 49.1 : ‘
5 O VCCI Class A
=3 ff 1 \ ]“‘ “—““”"I'lg\ - AV Limit
T T e
1] w .
lllllllll l|||||| l l
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
Phase : L
Point B B
(267kHz) e / VCCI Class A
Ref. Limit [ Measure QP Limit
Data] (dB) (dB) 80
QP 79.0 62.4 7
60 |
AV 66.0 475 |
3 VCCI Class A
- Pl b AV Limit
( . ‘ || ' My
30 | l| ” ~‘|
20
10
0 |
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
EN55011-A,EN55032-A,FCC-AD [RFEIZVCCI class ADFRFE LRI C
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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MEE o BT
Conducted Emission
24V
Point A
(248kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 63.1
AV 66.0 46.1
Point B
(255kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 79.0 62.4
AV 66.0 49.3

KWS15A

Conditions Vin : 110 VAC
Tout : Fullload
Ta : 25°C
Phase : N
A
LdLﬁ_{ir .\-'J. / VCCI Class A
QP Limit
80
70 |
60 1 4—|
g 2 ] ' VCCI Class A
s AV Limit
10 |‘ ‘ | 'J b JJ\I’ n’uﬁMw w o
| I e
' J . ' L hpdd
. | M,ll"”l] lu 1
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
B
[dB{ g V]
T / VCCI Class A
QP Limit
80
70
6 .5 4—|
—. 50 r |
2 | J ! VCCI Class A
g A i ||| qﬁh‘l)lm W A ‘Irl»ql ,vp Ml M AV Limit
| | W I‘I"h*:\“
| Wi
30 || L| | | ‘ I
( .:. " ‘ . W L
10
[ ‘
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]

EN55011-A,EN55032-A,FCC-AD [RFUEIZVCCI class ADFRFEE[FT
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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M O R

Conducted Emission

Point A
(499kHz)
Ref. Limit | Measure
Data] (dB) (dB)
QP 56.0 49.5
AV 46.0 36.1
Point B
(4.662MHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 49.3
AV 46.0 36.1

KWS15A

Conditions Vin : 230 VAC
Tout : Full load

Ta : 25°C
Phase : N
[dB( g V)]
A
0 . / VCCI Class B
QP Limit
70
60 1 4_,
g 901 J
g r »&J‘ | fﬁllh 'I"\aj ”“rl
10 f ‘ | ‘n ey i VCCI Class B
| Wil AV Limit
F | Wy
I | II |
10
il
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
[dB( g VY]
B
0 \
0 -
i VCCI Class B
70 | QP Limit
6 4 4_,
. 501
;3_. r-.l*ﬁ ||| \‘nb; 1 (“\
Lo Pl
9] [ 1 i ”l '] " =t ‘“‘J,,I VCCI Class B
301 || || " 1 ,. Nl AV Limit
|l | |
il At LA L lJ J )
10
0
0.15 0.50 1.00 5.00 10.00 30.00

Frequency [Ml1z]

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.
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KWS15A

Conditions Vin : 230 VAC
Tout : Full load
Ta 25 °C
R R
Conducted Emission
12V
Phase : N
Point A
(1.236MHz) (B« V)]
Ref. Limit | Measure A
Data] (dB) (dB) 80 | / VCCI Class B
) QP Limit
QP 56.0 47.3 701
60 1 4—,
AV | 460 | 311 t
5 150 T W Al
b . r|.| .’ ‘II 91 _|!] L, f' h ﬂ'ﬂ .' '_;'”.! ﬂrr Y, "Ml "
401 || ‘ | ||| hi ” \ M | VCCT Class B
) ‘| | i VR AV Limit
af {1 | | ]i { | \
» LA LIV
10
0
0.15 0.50 1.00 5.00 10,00 30,00
Frequency [MHz]
Phase : L
Point B
(529kHz) [dB( g V)]
Ref. Limit | Measure B
Data| (B ) e / VCCI Class B
QP | 560 | 492 1 QP Limit
[ili] 4—,
AV 46.0 35.9
—. 50
_% . | ,\ i ) J‘“‘H bJ"”k’"‘ J“df*‘\'r ik 1 '“:I"H‘
i P | || |f \fy VCCL Class B
5 H| u | AV Limit
A |
20 | M“ |
10
0
0.15 0.50 1.00 5.00 10,00 30,00
Fraquency [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.
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M O

Conducted Emission

24V
Point A
(755kHz)
Ref. Limit | Measure
Data] (dB) (dB)
QP 56.0 49.6
AV 46.0 34.1
Point B
(755kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 56.0 483
AV 46.0 34.1

Level

Level

KWS15A

Conditions Vin : 230 VAC

Tout : Full load

Ta : 25°C

Phase : N

A
[dB( e V] /
80 1 VCCI Class B
QP Limit

70
60 1

” f .'rl”‘ L |'|
401 J" “Hh‘”l | Qh““l

|
]

||||I| | y v VCCI Class B
i i| | Ay AV Limit
I | "
10
0
0.15 0.50 1.00 5.00 10,00 30,00
Fraquency [Ml1z]
Phase : L
B
[dB( g V] /
80
VCCI Class B
70 QP Limit
il <_,
a0
b' |] 'II rv|u" ,m” ;,1'1& ,1' Lk J '1,|
& “ 1 A Wy VCCI Class B
30 | | ‘ J\v'i\"j"“’r AV Limit
o et || |
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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HMEF R SR

Radiated Emission

HORIZONTAL qp

[dB(x V/m)] L.
20 Limit
60
50 ‘ ¢

{ P

B “ o \ ﬁ[“(( gargm

3 el A

i J'—r’\«
i A miI BN
20
o Y
10
0
30 60 100 140 180 220 260 300
Frequency [MHz]
12V HORIZONTAL
QP

[dB( ¢ V/m)] ..
207 Limit
60
50

Level

20 H\"/\/\ ’/IWW_M/M

40 e
30

IREENE

QP

SN \ \//,JMMM MAV margin

30 60 100 140 180 220 260 300
Frequency [MHz]
24V HORIZONTAL
[dB( ¢ V/m)] QP
70 Limit
60
5 40 QP
] I .
K] I el |, margin
PN oy | S
/‘ e by
20 4 \/f Mv/
10 |
0
30 60 100 140 180 220 260 300
Frequency [MHz]

HFE ST IE M) B 62 2 I

[dB(u
70

60

Conditions

Vim)]

Vin : 110 VAC
Tout : Full load
Ta : 25°C
VERTICAL gp
Limit

|
—

40 i /./ ’\\/‘W QP
B Ny
LORIIL T rein rargin
30 \(\
20 \W/v
10
ol |
30 60 100 140 150 20 260 300
Frequency [MHz]
VERTICAL QP
(Vi Limit
60 |
50 | ¢
-
S 40 \y\ //”‘\ L k\w QP
3 W\m% ,// Wl margin
30 ]
i ot
20 |
10|
0
30 60 100 140 150 20 260 300
Frequency [MHz]
VERTICAL
dB(u V) QP
A ) Limit
60
50
S /‘\f\"‘ \ / QP
: margin
I Nf {M\ / e
20
10
0
30 6 100 140 180 20 260 300
Frequency MHZ

Measurement condition refer Circuit 6 used for determination.

EN55011-A,EN55032-ADBRSUEIZVCCI class AORSEEETC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.

FRIFE— /M

Indication is peak values.
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RFE SR AT IE R #6242 I

Measurement condition refer Circuit 6 used for determination.

Conditions Vin : 110 VAC
Tout : Fullload
Ta : 25°C
M EE R B
Radiated Emission
HORIZONTAL VERTICAL
[dB( 2 V/m)] [dB(4 V/m)]
70 QP 70 QP
“ Limit Limit
50 1 50 ¢
_ — 40
" E N, 7T
30 | : /VW/’MW”\V,V/’M\/ QP 30| mm KMN SN QP
i /‘,f K \WW margin Mv’l o Jﬂ margin
20 1 i 20 i Wy
y Vo
10 \'\V\/NWWM/ 10 "
0 0
30 60 100 140 180 220 260 300 30 60 100 140 180 220 260 300
Frequency [MHz] Frequency [MHz]
12V HORIZONTAL VERTICAL
[dB(4 V/m)] [dB( 4 V/m)]
70 QP 70 QP
o Limit | Limit
50 50 1
_ 40 < _ 40
ij ® V § /r" i, i
30 | w"“'M //v ' \WMW it QP S Y s \ [, QP
| il \\\ ) margin \va” \/ ‘W\NM H Mg margin
2 | \ » \/ 20 MJ"I
by /\”W’M/‘
0] " 10 |
0 = = 0
30 60 100 140 180 220 260 300 30 60 100 140 180 220 260 300
Frequency [MHz] Frequency [MHz)
24V HORIZONTAL VERTICAL
[dB( 2 V/m)] [dB( 2 V/m)]
70 | 70
QP Q.
601 Limit 60 Limit
50 ¢ 50 ¢
_ 40 < _ 40 <
. 301 i = QP : 30 [”/ \’\\ / \\ N QP
| i e y \"““\W margin
. e margin )\» 4 e g
20 W\/\\/\W\ Yok \\w "M\N"%W 20 \/MW \w N
10| . MI 10
0 0
30 60 100 140 180 220 260 300 30 60 100 140 180 220 260 300
Frequency [MHz] Frequency [MHz]

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

BN E =}

Indication is peak values.
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