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Test results are reference data based on our measurement condition.
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KWS10A

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
Tout 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
25V+0.1V(5V)
45V+0.1V(12V)
50V+0.1V(15V)
75V+0.1V(24V)

) AC -V (

TDK-Lambda
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o« WAV JAXPTE  Output ripple and noise waveform

Digital power meter

Oscilloscope
Bandwith : 100MHz

o—

|

| Coaxial cable
AC Power |

|

|

1.5m 50Q
supply

- Load

R :50Q
C1 : 0.1uF Film cap.
C2 : 100uF Elect cap.
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.
®; 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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il

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

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

v = e E A I
D.U.T (2m X 2m)
Vertical ground
FERLL A YA e referenceplane
AMN 50€/50uH D=80cm . D=40cm

EMI T est receiver ! /
spectrum analyzer \

Y ERS—T =) H=80cm
Power cable Stand

o L1 .
7-}7 \ O AN

Y IRFR i ACPower supply
Hel :
L Earth Horizontal ground plane

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

D=3m itk i e
D.U.T

EMI T est receiver
spectrum analyzer
preamp. y

BRI —7

1

\ 7 ¥ 77T Power cable
Antenna
A g G H=80cm
B—rT =) =
Turn table Stand

A y

7-17 ~ O AR

sy AR Hid AC Power supply
L éﬁ f‘; Horizontal ground plane
ar
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1-2.

1-3.

KWS10A

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 Schafther 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% 2.000A | 0.900A | 0.700A | 0.500A
90VAC 90% 1.800A | 0.810A | 0.630A | 0.450A
85VAC 80% 1.600A | 0.720A | 0.560A | 0.400A
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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

| S5V | 1. Regulation - line and load Condition Ta :
Iout \ Vin 85VAC 100VAC [ 200VAC [ 265VAC Line regulation
0% 4.989V 4.996V 4.992V 4.991V 7mV 0.140%
50% 4.988V 4.988V 4.988V 4.988V OmV 0.000%
Full load 4.983V 4.983V 4.982V 4.983V ImV 0.020%
Load 6mV 13mV 10mV 8mV
regulation 0.120% 0.260% 0.200% 0.160%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +45°C Temperature stability
Vout 4.958V 4.983V 4.985V 27mV | 0.540%
3. Start up voltage and Drop out voltage Conditions Ta :
Iout
Start up voltage (Vin) 61.0VAC
Drop out voltage (Vin) 59.2VAC
12V 1. Regulation - line and load Condition  Ta :
Tout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 11.939V | 11.938V 11.940V [ 11.940V 2mV 0.017%
50% 11.936V | 11.936V 11.937V [ 11.937V ImV 0.008%
Full load 11.933V | 11.931V 11.932V | 11.931V 2mV 0.017%
Load 6mV TmV 8mV ImV
regulation 0.050% 0.058% 0.067% 0.075%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +55°C Temperature stability
Vout 11.933V | 11.931V 11.927V 6mV 0.050%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 64.1VAC
Drop out voltage (Vin) 63.0VAC
24V 1. Regulation - line and load Condition Ta :
Iout \ Vin 85VAC 100VAC [ 200VAC [ 265VAC Line regulation
0% 23.708V | 23.708V | 23.709V | 23.709V ImV 0.004%
50% 23.708V | 23.708V | 23.707V | 23.708V 1mV 0.004%
Full load 23.706V | 23.703V | 23.702V | 23.703V 4mV 0.017%
Load 2mV SmV 7mV 6mV
regulation 0.008% 0.021% 0.029% 0.025%
2. Temperature drift Conditions Vin
Iout :
Ta -10°C +25°C +55°C Temperature stability
Vout 23.712V | 23.703V | 23.683V 29mV | 0.121%
3. Start up voltage and Drop out voltage Conditions Ta :
Tout
Start up voltage (Vin) 65.1VAC
Drop out voltage (Vin) 64.0VAC

TDK-Lambda

KWS10A

25 °C

: 100 VAC
Full load

25 °c
: 100 %

25 °c

: 100 VAC
Full load

25 °C
: 100 %

25 °C

. 100 VAC
Full load
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: 100 %
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KWS10A

) V7NN AR EFREATIERE Ripple noise voltage vs. Input voltage

ITout : Full load

Conditions

0°c e

Ta :

25 °c

55 °C
5vi4s5 °c

5V

1
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EETT TS TEEY &
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(Aw) a3eyoA asiou oyddry
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(3) #h=- 1=t 713K Efficiency and Power factor vs. Output current

Vin: 85 VAC
100 VAC ===
200 VAC

Conditions

265 VAC ———-—

25°C

Ta :

5V

| I,

[}
||||| r----

|.—+||||r||

4
S A

*”
.m: |.ﬂ|:|lr||

r- |wu||||1 cheepe-

" \
Aot N Mo
W Y

N \
// \i \

celeaaad

EXY T

b

cepmee=d

[}
--f----4

90

(%) Aouaroyyy

60
50

40 60 80 100

20

Output current (%)

Output current (%)

12V

-

0.7

J10308] JIamod

0.2

0.1

cecdenae

-

| =1

cecdenae

E

gl
==
-

o=
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-

, -~

//'/
9

-
Rl b S L e e
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(=3
el
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(%) Kouoroyyy
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\ \
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) \
\ \
\ /
1 K ] [ 1
||||| r==== |(u||J||| seetrTTTT
st Wk
\ \
~ N=} Ye} < o Q)] —
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A
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]
i
I
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/
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N
\
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B SN N
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(4) AJJFETIXHITIE  Input power vs. Output current
Conditions Vin: 85VAC -------
100 VAC -
200 VAC
265 VAC ————
Ta: 25°C

,

e S
) lh- - ) ) - )
g
g
Vin Input power g
Tout : 0% 5
8SVAC 0.01W §‘
100VAC 0.03W
200VAC 0.07W
265VAC 0.12W
12V 25
20 fe----emdmeemnnaa- - --
) ) ) ) )
S I — - ]
Vin Input power % """" - "“//';2"""{"“"
Tout : 0% = 10 -=22- 7z, -
85VAC 0.04W g ‘ -
100VAC 0.04W T s -
200VAC 0.09W .
265VAC 0.11W 0 1 i
0 20 40 60 80 100
Output current (%)
24V 25 T T T T T
) ) 1 ) 1
LS ) 1 - 1 1 -l
20 fe----emdmecmnnaa- - --
< qmosmeees v o 1 i
SR . - -
o] =
....... - da s -
Vin Input power é 2
ITout : 0% - 10 p--=====qeccmecua- Pre -
= A~
85VAC 0.01W 1= SR I, N S -
= ) 1 ) 1
100VAC 0.07W 5 { - T - -
200VAC 011W | leeeo. 2 e - .
265VAC 0.18W 0 | i i i i
0 20 40 60 80 100

Output current (%)
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(5) ANJ1EFRH 713 Input current vs. Output current

Vin: 85 VAC
100 VAC
200 VAC

Conditions

265 VAC ————
25°C

Ta :
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2-4.

HI30 6 E30Rs Output rise characteristics

Ta: 25°C

Vin=85V Jout : 0% Vin=85V Jout : Full load
etroy i | |iecroy
1| Vout—| [
| J
s 1=V J
IIllllllll-;;lllllIlllllllllllllllllll
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
s ! | s
| Vout—)| -
| | |
Jeov| )
AL I'll'll'll'l; ARLARAAAAARRAAL lelfl: Cvin|l UAGAMLAEE AL LA ARA
TR WW%W VTRV WW{ v VLTV RTTRVVAVTRT WU'JWU%
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
200V/DIV 200V/DIV

Vin=200V.lout : 0%

Vin=200V,lout : Full load

fLecroy i ‘ [letroy
—Vout—|| [
T —ov-— | ‘

il |||||||||||||||||||||||||||| ml
2V/DIV 100ms/DIV 2V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
lecray I ‘ fietroy
r ~—Vout— | ~

| =0 v —| |

T A ;
R - by

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

100ms/DIV

500V/DIV 500V/DIV

TDK-Lambda

KWS10A
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2-4.

H 71525 B3R Output rise characteristics

Ta: 25°C
12V
Vin=85V Jout : 0% Vin=85V Iout : Full load
eCroy 3 [ |leCroy
| | [
| o
O
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
fietroy I ' acroy
| | /
1oy | J
T T T N T Ennnwnnn T
Y ww”mww il A b
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
s I | el
| " I f
I A A a
ll|l||||”:'ji”ll|”|||l|”||||||||||l 1n
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V Jout : Full load
fetroy T ' leCroy
I -1
T nnn@mn VT m nnnwm TV CRRRITIE ﬂﬂ%%
TR R T T T
5V/DIV 100ms/DIV 5V/DIV 100ms/DIV
500V/DIV 500V/DIV

TDK-Lambda
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KWS10A

H IS H L3R, Output rise characteristics
Ta: 25°C
24V
Vin=85V Jout : 0% Vin=85V lout : Full load

|LeCray T | |leCroy

|—Vout—]| 3 Is

e 0 v -]
| |

MEAAAAREEARAR,

—

AR AL AR
VTV

WYL TU VNV Vin = A RO T
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V lout : Full load
|lecroy T [ |leCroy
’ : —Vout—| /
Fov]

T e AT N | T T T

TR TR e T IR
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V lout : Full load
eCroy s : |eCroy

T

AAARAARRRAARAAIARAA

UﬂUﬂUﬂUﬂ Uﬂ‘.lﬂ'.fﬂ\fﬂ UﬂUW:f 'Jﬂ‘.fﬂ\fﬂ UﬂUIW Uﬂ‘.fﬂ'.fﬂ\fﬂ UIWUH Uﬂ‘.fn‘.fw cvin T UﬂUﬂUﬂUﬂ Uﬂ'nfﬂliﬂ'.fﬂ \fﬂ\fﬂW: WMUW VHVIVIY
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V lout : Full load
fizCroy S : Lecroy
( ‘ ‘
| leov— ‘
MARARAR AR %MM (TR MMJ- CVin HAHAAIAL %MM AL MME‘
utt R LTV U
10V/DIV 100ms/DIV 10V/DIV 100ms/DIV
500V/DIV 500V/DIV
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KWS10A
2-5.  HJINIH F230FRHE  Output fall characteristics

Ta: 25°C
Vin=85V Iout : 0% Vin=85V lout : Full load
kecroy T | lecroy e |
I,\ S ‘ —Vout—|: ]\ I I
| T f—ov—= | l I I
I [V |
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V,lout : 0% Vin=100V,lout : Full load
Lecroy I ‘ leCray T ‘
\ I [~ Vout—]] \\ i ‘
| : l=ov—| l ‘
BN Lvi A |
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V lout : 0% Vin=200V lout : Full load
fecroy I ' fiecroy i |
i |- vour| i |
| ;; L
—] v A |
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V lout : 0% Vin=265V lout : Full load
kecroy T | kecroy T |
—=Vout— | ;; \ |
| : S v - : --
! Lo vin DA ; |
i . VIV i .
2V/DIV 10s/DIV 2V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS10A
I H F230RHE  Output fall characteristics

Ta: 25°C
12V
Vin=85V lout : 0% Vin=85V lout : Full load
lecroy I ' flecroy I ‘
! g : <~ Vout—|] | j
\ I \ : ;
;””HH”””” ESERN R T OV*):HH””””HH””“””HH””””HH:
== (A VA |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Iout : 0% Vin=100V Iout : Full load
flecroy T | flecroy i |
\\ I : —Vout—|; \\ :
| : =0 v - | £ '
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V Ilout : 0% Vin=200V lout : Full load
Jecray I | Jecray I |
! E —Vout—]|;

| I ‘: - 0 V - |
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V lout : 0% Vin=265V JJout : Full load
Jecray T | ecroy T ‘
:E 1 [[—Vout—|: f \ ‘
| i [ 0 v ot b :
5V/DIV 10s/DIV 5V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS10A
2-5. HMJINEH F230FRHE  Output fall characteristics

Ta: 25°C
24V
Vin=85V Jout : 0% Vin=85V lout : Full load
letroy : ' fecroy S '
1 i [l—Vout—| - |
| I I: - 0 V - | \ I i
e AN |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=100V Jout : 0% Vin=100V Jout : Full load
feCroy I | fetroy i ‘
1\ é ' —Vout—| j
| - ov | \ |
- lovin | O |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
200V/DIV 200V/DIV
Vin=200V Jout : 0% Vin=200V Jout : Full load
lecroy I | flecroy I ‘
3 ' —Vout—| S |
\ 1oy | LT |
—— 1-vis A |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
Vin=265V Jout : 0% Vin=265V lout : Full load
lecroy e | Jecroy e |
- [ vout—|; o j
: RS de o v — : ‘
— | SRR RVAY |
10V/DIV 5s/DIV 10V/DIV 20ms/DIV
500V/DIV 500V/DIV
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KWS10A
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WP (BT
f=100Hz
lecroy : '
B ' O O O
200mV/DIV 2ms/DIV
+1.58% -1.88%
1A/DIV
12V
f=100Hz
lecroy : '
T _[;;i _JP*:|
1T % =
J |
200mV/DIV 2ms/DIV
+0.89% -1.06%
500mA/DIV
24V
f=100Hz
fecroy S |
S EC S
1 1|
200mV/DIV 2ms/DIV
+0.53% -0.59%
200mA/DIV

—Vout—|

—Jlout—|

fl<—Tout:0%—|

~—Vout—|

—Jlout—|

—Iout:0% —|"

—Vout—|f!

—lout—|

—TIout:0% —|

1Z2) ¥¥ME Dynamic load response characteristics

KWS10A

Conditions Vin: 100 VAC
Tout: 50 %< 100 %
(tr = tf = 50us)
Ta: 25°C
f=1kHz
fecroy S |
1 Pl I
200mV/DIV 200 . s/DIV
+1.32% -1.54%
1A/DIV
f=1kHz
leCroy kS ‘
— £ it
: N N
200mV/DIV 200 . s/DIV
+0.82% -0.97%
500mA/DIV
f=1kHz
fecroy ¥ |
— ] E | /“‘[
200mV/DIV 200 . s/DIV
+0.40% -0.45%
200mA/DIV
22/36
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2-9.

ANSVEBIEBHESHE  Response to brown out characteristics

WS RE[H]  Interruption time
A HEEAME T2l Without any output voltage drop.

B : 718 E5320-40%1X T  Output voltage to drop down to 20-40%.

C: HAEENPOVETIL T Output voltage to drop down to OV.

Vin : 100VAC
A =3ms,

[ecroy]

N A

AW AWAN

VIVIVIV

VIV VIV

\

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B = 8ms,

leCroy

A A A

NN S

VIVIVIV

VIVIVIV

2V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C =9ms

eCroyl

A

AN AL

VIV VY

2V/DIV

200V/DIV

‘|- Vout- |:

|« Vout- |

KWS10A

Conditions Ta: 25°C
Iout: Full load
Vin : 200VAC
A =38ms,
[leCroy [
ANV AN ANVAY ANTAN AN
\VIRVIRVIRV, VTV V]
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =44ms,
fleCroy |
1
ANV ANVAY AN AN AN AN
(ViIRVIRVi VIV VNV
2V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =45ms
[

Y /
\VARVARV VIV
2V/DIV 20ms/DIV

500V/DIV
23/36
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KWS10A

2-9.  AJJEJEBHEZRE  Response to brown out characteristics

Conditions Ta: 25°C
Iout : Full load
B#EIER]  Interruption time
A HJJEEAMETZ2L  Without any output voltage drop.
B : /)8 H2320-40%{K T Output voltage to drop down to 20-40%.
C: HTEENOVETILT  Output voltage to drop down to OV.

12V
Vin : 100VAC Vin : 200VAC
A =4ms, A =38ms,
ey ¥ ‘ fecrey i '
|- Vout- '
- 0V - [
ANAADANANDADNNANNA v DADANDNN el N AN G
(VARVIRVIRVIRVEAVIRVIRVIRVIRVE VARV RVIVIRVES IRYIRYIRY
5V/DIV 20ms/DIV 5V/DIV 20ms/DIV
200V/DIV 500V/DIV
Vin : 100VAC Vin : 200VAC
B = 8ms, B =43ms,
fecrey i ' fecrey i '
\3; ~ Vout- \j i
% T |
AANNNMN IANANANA v e DD A A AN AW
VIV VIV VIV IV IV \VIRVIRV) EAVIRVIRVIRVIRVS
5V/DIV 20ms/DIV 5V/DIV 20ms/DIV
200V/DIV 500V/DIV
Vin : 100VAC Vin : 200VAC
C =9ms C =44ms
[letroy ¥ | lecroy I '
+ -« Vout- T |
] | ? |
i l- 0o v - : '
\jﬁ U/‘ \/ﬁ \/\\/ U/‘ v/*v/‘ V/‘ U/”: - vin - N Y 1\\/ A "\V/::
5V/DIV 20ms/DIV 5V/DIV 20ms/DIV
200V/DIV 500V/DIV
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2-9.

AN SIEBIEBHEFHE  Response to brown out characteristics

W#{SIFH]  Interruption time
A HEEME T2 Without any output voltage drop.
B : ) 5320-40% X T Output voltage to drop down to 20-40%.
C: HAEENOVETIET  Output voltage to drop down to OV.

24V
Vin : 100VAC
A =4ms,

I|.E|:I'I]|J

N AR

AW AWA

VIVIVIY

EAVIRVIRVIRVIAVE

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
B =9ms,

Iecroy

FHHHHEHHH

AN AN

A AN AN

VIV VIV

EVAIVEIVA\Vi

10V/DIV

20ms/DIV

200V/DIV

Vin : 100VAC
C = 10ms

‘I.el:rug

2 AL ARSI RARR:

NANANANYA

FA A A AN

VIV VIV

FVALVELVEIVEIVE

10V/DIV

20ms/DIV

200V/DIV

|- Vout-|;

KWS10A

Conditions Ta: 25°C
Iout : Full load
Vin : 200VAC
A =37ms,
lecroy [
AW AN AN AN ANE: A ANAN!
V/IAVIVI VI IV S (VIR VIRV
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
B =42ms,
lecroy I
N
i
AW ANAY n AWANAY
vV I VWV W
10V/DIV 20ms/DIV
500V/DIV
Vin : 200VAC
C =44ms
flecroy I
~ |
¢ I
AN AN AN AN AN AW AN
\V/IRV/IRV/ AV \vi
10V/DIV 20ms/DIV
500V/DIV
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2-10.

24V

AT — i (

28 NEER) % Inrush current waveform

Switch on phase angle of input AC voltage
¢ =0

Vin:
Tout :

Conditions

KWS10A

100 VAC
Full load

Ta: 25°C

Switch on phase angle of input AC voltage
¢ =90°

‘le— Iin —

ecroy
I
JANA A\ A%
VARV VAVAVY) ‘
500mA/DIV 20ms/DIV
200V/DIV

Switch on phase angle of input AC voltage
¢ =0

lecroy I
MAIAIAIAIA A A
N \
SA/DIV 20ms/DIV
200V/DIV
Conditions  Vin: 200 VAC
Tout : Full load
Ta: 25°C

Switch on phase angle of input AC voltage
¢ =90

letroy '
\ , “ In —
AV AVAVAVAVAVAVAIEA T
1A/DIV 20ms/DIV
500V/DIV

lecroy i
N AIAIAIAIAINA LA
k4 \
10A/DIV 20ms/DIV
500V/DIV
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KWS10A

ANSIEFIH  Input current waveform

Conditions Iout : Full load

| Ta: 25°C
5V
Vin : 100VAC Vin : 200VAC
[leCroy S | flecroy 3
B | !
vine| /
500mA/DIV |  5ms/DIV 500mA/DIV |  5ms/DIV
12V I
Vin : 100VAC Vin : 200VAC
:ﬂg I lﬂ“ T
. | E: | . ‘ f ¥
1 il G I — T
i v VAR i i
el NN
500mA/DIV |  5ms/DIV 500mA/DIV |  5ms/DIV
24V I
Vin : 100VAC Vin : 200VAC
:ﬂ'i n " I :M‘! I :
. r N 1 f I f ;
1 fl« Tin- : /
b . = i ]
= /
500mA/DIV |  5ms/DIV 500mA/DIV |  5ms/DIV
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2-12. WAV y T, JAXPEH Output ripple and noise waveform

| S5V |

Conditions Vin: 100 VAC

20mV/DIV

I 4y1s/DIV

[ 12v |

VAVAVAVE

20mV/DIV

| 4us/DIV

[ 2av |

VIV

20mV/DIV

I 4y15/DIV

TDK-Lambda

Iout : Full load
Ta: 25°C

KWS10A
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KWS10A
2-13.  EMIF#4  Electro-Magnetic Interference characteristics

Conditions Vin : 110 VAC
Tout : Full load

Ta : 25°C
M S L
Conducted Emission
Phase : N
Point A A
(259kHz) e 1 / VCCI Class A
Ref. Limit | Measure QP Limit
Data| (dB) (dB) 80 ;
QP 790 | s86 70
AV 66.0 39.4 }
s | W ; wJ | VCCI Class A
i ,l rll ..1rl'| _i AV Limit
| ]ll | FJJ iy rJI 1||,||I 1 i
| || [\ I‘ JAAT™
i || l ,Jl Uy }
10
il
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
Point B B
1B( g V)
(259ktz) D 2 / VCCI Class A
Ref. Limit | Measure QP Limit
Data| (dB) (dB) B0
QP 790 | 604 0
ii-’J-
AV 66.0 38.9
g ¥ ' { VCCI Class A
“ w t i h” A et h”‘e, T AV Limit
| ’ || ||} |I|'1 W m‘i,w\"i.ﬁ M
30 ' |'|| I b
| [l |
- JH (s A |.|
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]

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

Conducted Emission

12V
Point A
(263kHz)
Ref. Limit [ Measure
Data] (dB) (dB)
QP 79.0 59.9
AV 66.0 37.5
Point B
(248kHz)
Ref. Limit [ Measure
Data| (dB) (dB)
QP 79.0 63.7
AV 66.0 41.8

Level

Level

KWS10A

Conditions Vin : 110 VAC
Iout : Fullload
Ta : 25°C
Phase : N
A
LdLiLHr Vil / VCCI Class A

QP Limit

: -
1

60

50

40 Iq
| ‘

VCCI Class A

U‘ |\\ h"'r by imi
ﬁl P'|.'| ".‘f I‘Hrr“"lu AV Limit
AL
30 \ ‘ e,
20
10
il
0.15 0.50 1.00 5.00 10,00 30.00
Fraquency [Ml1z]
Phase : L
B
(B e V)] /
a0 VCCI Class A
QP Limit
80
T0
Gl <_|
| l 7 VCCI Class A
; WY AV Limit
-l\} "ﬂg'ﬂ'wﬂ' HQMTM ‘.J n_,.l"vﬂ W
L A
o ot U,
: ||| \ || | ——
il
& |'ill
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[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
(255kHz)
Ref. Limit [ Measure
Data] (dB) (dB)
QP 79.0 62.2
AV 66.0 43.2
Point B
(263kHz)
Ref. Limit [ Measure
Data| (dB) (dB)
QP 79.0 64.1
AV 66.0 41.7

KWS10A

Conditions Vin : 110 VAC
Iout : Fullload
Ta : 25°C
Phase : N
(4800 V) A VCCI Class A
QP Limit
80 1
70 1
E | 0 'r‘r 'I ot % VCCI Class A
3 . | | AV Limit
I |" J hmllﬂlf'ﬁ ]l]l | H"J*‘"l“' imi
' w r | st
10
ol
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]
B Phase : L
[dB( 1 V)] /
a0 VCCI Class A
/ QP Limit
80 -
70
s;o-
g 2 ” PA - VCCI Class A
3 AT AV Limit
40 I H'I h L||J| '1 I "ll‘ ‘*“‘-1 M imi
30 w ” ‘ l \ o
o Ul i JJ | l 1
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Fraquency (W]

ENS55011-A,EN55032-A,FCC-AD [RFHEIZVCCI class ADFRSHEL[FIL
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
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e i - R

Conducted Emission

Point A
(255kHz)
Ref. Limit | Measure
Data] (dB) (dB)
QP 61.6 50.2
AV 51.6 30.0
Point B
(272kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 61.0 51.9
AV 51.0 31.6

Level

Level

KWS10A

Conditions Vin : 110 VAC
Tout : Full load
Ta : 25°C
Phase : N
[dB( 1 V]
A
50 / VCCI Class B
QP Limit
70
60 1 4_,
50 1
il 0|l l Il'l I\ e ||1“ r‘*u ey ) VCCI Class B
) " ‘ | \ b % AV Limit
30 ||| | | .
| |]
20 4
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
[dBC 5 V)]
B
80 - /
VCCI Class B
70 | QP Limit

]

" |

|lr , M
ﬁ u I '1 PM"!"”{ Yl hf“w'h ok VCCI Class B
30 | | | ‘ i Y o~ AV Limit
lll VWA

ol 'il J TV
10
0
0.15 0.50 1.00 5.00 10.00 30.00

[requency [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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e i - R

Conducted Emission

12V
Point A
(248kHz)
Ref. Limit | Measure
Data] (dB) (dB)
QP 61.8 52.1
AV 51.8 33.9
Point B
(248kHz)
Ref. Limit | Measure
Data| (dB) (dB)
QP 61.8 52.6
AV 51.8 32.7

Level

Level

KWS10A

Conditions Vin : 110 VAC
Tout : Full load
Ta : 25°C
Phase : N
(4B V)] A
80 / VCCI Class B
QP Limit
70 |
6l 4_,
50 - <—|
i
40 1 | ‘\-J A
,.|| | } | || pfl ‘\L‘M i) "Lrul* amn VCCI Class B
N |'|' ‘ AV Limit
a0 |H l] | | \r Nt
A ‘ I | . '
a0 M) L
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
[dB{ e V]
¢ I B
e VCCI Class B
70 QP Limit

VCCI Class B

\M““"ljl ‘Ir i "' "’"F- A

o
| 1'\ i

30 1lf H ‘| L AV Limit
|J L L | | | [ || J [Py
[ MA & 4 1
20 4 LA -
10
il
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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KWS10A

Conditions Vin : 110 VAC
Tout : Full load

Ta : 25°C
e i - R
Conducted Emission
24V
Phase : N
Point A A
(252kHz) LB e VI
Ref. Limit | Measure
Data] (dB) (dB) 8¢ VCCI Class B
i QP Limit
QP 61.7 54.2 i
60 4—,
AV | 517 | 351 t
- 50 1 4—|
4 ar 1 ! I T Y
10 ﬂ |L||_ U‘ |; | ||I|l"[‘lﬂ| 'Hl" HW J’ | "'i"k'.“""ﬂ-f e X%CIL.CI:SSB
[ ! it & i
oL UL
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency (W]
Phase : L
Point B B
(249kHz) [dBC g V)]
Ref. Limit | Measure /
Data| (dB) (dB) i VCCI Class B
QP | 618 | 555 X QP Limit
60 1 4—,
AV 51.8 33.8
50 1 4—|

Level

A ” | ﬂ", \ll "'i“ 1&.‘";, VCCI Class B
il ‘ (a ' l f Y, AV Limit
: ‘ ‘ LT Ly
20 {2 = ' / l’l
10
0
0.15 050 100 500 10.00 30.00
Frequency [MHz]

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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HEF R SR T

Radiated Emission

HORIZONTAL gp

dB( 7;:) Vim)] Limit
60 4_,
50 4_|
L4 / \ Qe
ki / margin
w0 A ™y
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Measurement condition refer Circuit 6 used for determination.
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EN55011-A,EN55032-ADBRSUEIZVCCI class AORSEEETC
Limit of EN55011-A,EN55032-A are same as its VCCI class A.
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Indication is peak values.
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Measurement condition refer Circuit 6 used for determination.
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EN55011-B,EN55032-BOBSEIZVCCI class BOBRSELFIL
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
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