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SWS600

1.1 Circuit used for determination

{1) Steady state data

Digital Power Meter

C

S.D VR

AC
115Y

Contrelled temp. chamber

{2) Over current protection {(O.C.P) characteristics

Same as steady state data.

(3) Over voltage protection ((.V.P} characteristics

AC e
230V w—=—
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(4) Output rise characteristics

5.0

AL
115V ===

{5} Output fall characteristics

Same as output rise characteristics.

(6) Dynaric load response characteristics

s.B
AC
115V

SWS600

VR

lLoad 1

t.oad 2

Output current waveform :

Qutput current waveform :
0% <> 100% lout 50% <«— 100%
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{7} larush current characteristics

s.0
AD Digirush
115V Curranter

Current probe

(8) Leakage current characteristics

5.0

AC
1156V

1

Leckoge current meter
Note:  Leakage current measured through a 1k ohm resistor.
Range used : AC + DC (For SIMPSON MODEL 228)

(9) Ouiput - ripple, noise waveform

Mormal Mode

A
30V =

Oscillnscope

Bandwidih : 2 0WHz

Probe : 1dinch twisted

pair terrinated with C1 and C2,

L 150ram ‘
1 47 uF Electmiytic Capacitor
€2 0.19F Film Capacitor

DENSEI - LAMBDA
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SWS600

(10) Electro-Magnetic Interference characteristics

(2) Conducted Emission Noise

LISN 500/50uH pUT

EMI Receiver System /'\ AL Plate(Earthed)
P=80cm

\( l Y 3

< ! AC Cord Stand

H=80cm

/7} ) /'Z__j O

Earth Metal Ground Plane Filter Input Line

(t) Radiated Enmnssion Noise

D=3m
EMI Receiver System
Biconical Antenna D.UT
/ AL Plate(Earthed)

A ! —————  Stand

H=80cm

Turn Table
|

Y

77 T

Earth Metal Ground Plane Filter Input Line
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1.2 LIST OF EQUIPMENT USED

SWS600

EQUIPMENT USED MANUFACTURER MODEL NO.
1 Oscilloscope HITACHI V-1050F
2 Digital storage oscilloscope TEKTRONIX TDS 340A
3 Digatal volt meter FLUKE 45
4 Digital power meter YOKOGAWA WTI110
5 DC ampere meter YOKOGAWA 2051
6 Dynamic dummy load CHROMA 63201
7 Current probe/amplifier TEKTRONIX A6303/AMS503B
8 Controlled temperature chamber TABAI-ESPEC SU-240
9 Leakage current meter SIMPSON 228
10 | Digirush currenter TAKAMIZAWA CYBERNETICS| PSA-200
11 { EMI receiver HEWLETT PACKARD HP8546A
12 { LISN EMCO 382572
13 | Biconical antenna EMCO 3110B

DENSEI - LAMBDA
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2. Characteristics
2.1 Steady state data
(1) Regulation - line and load, temperature drift

SWS600

5V 1. Regulation-line and load condition Ta:25°C
Tout\ Vin 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 5.026V 5.026V 5.025V 5.025V 0.001V 0.020%
50% 5.026V 5.025V 5.025V 5.024Vv 0.002V 0.040%
100% 5.025V 5.025V 5.024V 5.024v 0.001V G.020%
load 0.001V 0.001V 0.001V 0.001V
regulation 0.020% 0.020% 0.020% 0.020%
2. Temperature drift Conditions Vin=115VAC
Tout =100%
Ta -10°C +25°C +50°C temperature stability
Vout | 5018V | 5025V | 5029V | 0011V | 0.220%
24V 1. Regulation-line and load condition Ta:25°C
Tout Vin 85VAC 115VAC | 230VAC | 265VAC Hine regulation
0% 24031V | 24029V | 24.025V | 24.025V 0.006V 0.025%
50% 24,030V | 24.025V | 24.023V | 24023V 0.007vV 0.029%
100% 24028V | 24.025V | 24022V | 24.022V 0.006V 0.025%
load 0.003V 0.004V 0.003V 0.003V
regulation 0.013% 0.017% 0.013% 0.013%
2. Temperature drift Conditions Vin=115VAC
Tout =100%
Ta -10°C +25°C +50°C temperature stability
Vout | 24007V | 24.025V | 23996V | 0.020V | 0.121%
48V 1. Regulation-line and load condition Ta:25°C
Jout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 47.940V | 47.940V | 47.940V | 47940V 0.000V 0.000%
50% 47940V | 47.940V | 47938V | 47938V 0.002V 0.004%
100% 47938V | 47937V | 47937V | 47936V 0.002V 0.004%
load 0.002V 0.003V 0.003V 6.004V
regulation 0.004% 0.006% 0.006% 0.008%
2. Temperature drift Conditions Vin=115VAC
Tout =100%
Ta -10°C +25°C +50°C temperature stability
Vout | 47.900V | 47.937V | 47950V | 0.050v | 0.104%

DENSEI - LAMBDA
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2.1(2) Output voltage and Ripple voltage v.s. Input voltage Conditions  fout : 100%
Ta : -10°C =
25°C ——rmems

50°C

5V ]

6 X - - . - . - 300
: : + Qutputvoltage : :
. 5 - . - . " - . . - . -1 250 o
Z P %
R R e e e S L LR R RCR R A 200 g
%ﬂ : . . I : l : X : g”
T3 feeeeieeeedeeee e e e LR e e 150 3
= ; : ' R:lpple voitage - : >
~ k2]
B 2 pTTRe A e e e e e e 100 R
5 IR Rt B i R e e T B
e T 0
0 - : 0
70 90 110 130 1850 170 190 210 230 25G 270
Input voltage (VAC)
24V
25 250
/ : ‘ Q)utput; Voltage
20 Feeeereeeiae i e 200 S
s S %
L2 1 i 1 -r a . i 3 i ~
B 15 forsiosonioeesdeesedie i 150
El C L Ripplevol S 3
2 10 -\--;----;-----:------11??-‘“‘-3’?}?3-8----: ----- s 100 3
o \.:ww—u.___l.____e___z....m.....:.........._-___x_ _____ =
5 S e ot ool denlenkir vl &
& 5. O M s0 R
0 ' ' 0
70 90 119 130 150 170 180 210 230 250 270
Input voltage (VAC)
48V
50 250
/ G)utput valtage
e AD [t e e e e e 200 5
3 A 2
Q2 ¥ ] 1 4 v 1 ‘ L v ol
B30 feeecieeerieee i 150 8
3 , . : : l : . . . =
> : ; ' : 2
EE NN '_';'FI_PE%XOP%:%E ___________ -
T B e RIS
0 : . - - - - - - - 0

70 9 110 130 150 170 190 210 230 230 270
Input voltage (VAC)
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SWS600

2.1(3) Efficiency and input current v.s. Qutput current Conditions Vin  :85VAC  ~-rrremomens
: {1ISVAC  —emm e
1 230VAC
1 265VAC  —-—eime—e -
5V Ta :25°C
16.0 , . ‘ . . 90
14.0 : : ; ‘ :
_ 120 .
< : Efficiency : : -
2 100 feeeeeeee- e R e SRR £
] : ' ‘ ‘ ‘ -
= : g
S 2
: 2
= g
)
Qutput current (%)
24V |
16.6
14.0
o 120 , Efficiency """ r ! .
2 100 beeeeaann. o A S . L S
5 ’ . . . . ' g
= ! 2
g 2
- o
2 £
= &
—
0 20 40 60 80 100
’ Output current (%)
48V |
16.0 . - . ' . 90
14.0 T
_ 120 L FEETI ety e 70
) ; : : ; : )
g 100 preeenns A P e
= . : X . : g
80 =
3 2z
s 60 =
£ &
= 49
2.0
0.0
0 20 40 ] 80 100

- Output current (%)
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SWS600

2.1 (4) Power factor and Input current v.s Ouiput current Conditions Vin :835VAC  -—-———-----
S1ISVAC wmemoe e -
1 230VAC
(265VAC =i -

5V [ Ta :25°C

16.0

*
¢

140 beeenennn R SO S S U RPP B

12.0

_
=« : : : : ' "y
£ 100 poreeeee- R REEEE R T L PPE PR - 08 £
@ : . : . : &
R CrTT SRR A 0.7 %
(>3 . v . Vo .

B 60 freeeoeees PEEEREEREE R L PERSERES 0.6 %
=3 : in RSt S o
E 49 """"" :'"""---'-:::::"‘;*;;;_'—-’"':’"‘F """""" : """ 05

OQutput current (%)

24V

16.0

140 prrmomees e S =L SRR I
: === " Power factor .
o 120 P T e T e L T 0.9
- : : ' : N S
2 100 poeeooenns o REEE T LEREPERTD s e 08 £
s Do : : ; : 3
D B0 Freorm e et ieen e 0.7 ¢
3 : : : , 5
560 preceroonn L LT TETTTRRRES PRPELLRIS PRSP R 06 2
= : Iin IPEER e . A
Z 40 frrenee-- eeaian e L fcaeeaan e 0.3
Qutput current {%)
48V |

16.0

4.0
- 12.0
< ; : L L L] 0g &
g 100 proeoeeee ST S : ; : * g
T e N R R
S ; : ; !
% 60 feeeeenne e PR S LI 06 2
2 i fn | T ' =
o : ! s
L]

Output current {%)
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2.2

Over current protection (OCP) characteristics

5V

Output voltage (V)

24V

Output voltage (V)

48V

Output voitage (V)

6.0

5.0

4.0

3.0

2.0

1.0

0.0

15.0

10.0

5.0

0.0

56.0

40.0

30.0

200

10,0

0.0

SWS600

Conditions Vin: 85VAC (A) Ta : -10°C e
: HISVAC (B) 25°C
» 230VAC (O) . 50°C
1 265VAC (D)
!ABCD
N : . . [ Voo
. : X [ :
. v N . 1 (b .

. : . . X 1] .
"""" e R
: . . : !12 .
""""" S T
¥ . : . . l[' :
------- R R R R R 1 I S-S
0.0 50.0 100.0 150.0 200.0
Output current (%)

tABCD
. T
: N FA
----------------- I I I .‘-E-—-I-------.
; S T
.................. A S 1) DS I
: o
o
--------- R R R REAERE £ I ERLRRRERRE
. o
. 1 .
S SO ST JAR R SR J' DU S
: [T
0.0 50.0 150.0 150.0
Qutput current (%)
ABCD,
. . : Tl
) : T ‘E
.......................... . Lr
. : |
................. A S 1L SO
: X i
X : ;!l
------------------ R R 1} EEEEE
: : : N
................. SUUUP TR USRS [ IO
I : : . A1
: : A
0.0 50.0 100.0 150.0

QOutput current (%)
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2.3

Over voltage protection (OVP) characteristics

Conditions

Vin
fout
Ta

t=— OVP point

= Vout

ov

5V
vy 200ms/DIV
24V
10V/DIV 1s/DIV
48V

=— (VP point

S oS

av

ez QVP point

= Vout

e oy

20V/DIV

DENSE! - LAMBDA

SWS600

1 230VAC

: 0%
1 25°C
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2.4  Quiput rise characteristics

5V

Conditions

24V

48V

Vin

Tout
Ta

1= Vout

] == OV

| ==— Vin

1 Vout

—

< Vin

Vout

20V/DIV

100ms/DIV

DENSEI

- LAMBDA

ov

H == Vin

SWS600

1 85VAC (A)
“115VAC (B)
1 230VAC (O
1 265VAC (D)
;0%
1 25°C

T-12



2.4 Output rise characteristics Conditions Vin

Tout

: 85VAC (A)
: 115VAC (B)
: 230VAC (C)
L 265VAC (D)

Yz Vout

J| ==—  Vin

24V beo o poa
V /‘“ Vout
.I' R SO N e o e e S é——_ OV
<— Vin
48V

g YV OUL

20V/DIV

100ms/DIV

DENSEI! - LAMBDA

1%

| -me— Vin

SWSe600

(A)  90% (3V)

 80%(24V,48V)

(B.,C,D) : 100%

T-13



2.5

Output fall characteristics

5V

Conditions

{==— Vout

24V

j<— Vout

48V

SWS600

Vin  : 85VAC (A)
: 115VAC (B)
S 230VAC (C)
- 265VAC (D)

Iout : 0%
Ta : 25°C

A= gv

J==— Vin

| ov

]<— Vin

j-=— Vout

1= 0oV

=g Vip

20V/IDIV

2s/DIV

DENSEI - LAMBDA
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SWS600

Qutput fall characteristics ~ Vin Tout
' . 85VAC (A) (A) :90%(5V)
- 115VAC (B) - 80%(24V 48V)
1 230VAC (O (B,C,D) : 100%
. 265VAC (D)
AB CD Ta : 25°C
5V L]

L e L o o e IS LA B iy L B B S S e A M

7f - Vout

2VIDIV 1 0ms/DIV
BACD
24V : 7 |
‘ < Vout
fd<— gV
{ ; < Vin
Tov/DI i T {0ms/DIV
48V _ Dt -

f-:s—OV

1= Vin

20V/DIV 10ms/DIV

DENSEI - LAMBDA T-15



2.6

Output rise characteristies with On/Off control

5V

Conditions

24V

SWS600

Vin  : 113VAC
Iout : 0%
Ta : 25°C

Vout

.

PF signal

f==— OWOff
control

48V

{ < Vout

1%

PF signal

On/Off
coniro}

Vout

‘ --;_:-:—GV

PF signal

~=— Qn/Off

control

40ms/DIV

DENSEI

- LAMBDA
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2.6

Qutput rise characteristics with On/Off centrol

5V

Conditions

SWS600

Vin : 115VAC
Tout : 100%
Ta :25°C

Vout

f=— 0oV

PF signal

24V

48V

{—=— On/OfF

control

Vout

oV

PF signal
On/Off

control

Vout

f*:—(}v

PF signal
On/Off

control

20V/DIV

40ms/DIV

DENSEI - LAMBDA



2.7

Conditions Vin

Output fali characteristics with On/Off control
o
Ta @ 25°C

5V

24V

1 <= PF signal

<

SWS600

1 115VAC
ut 0%

J==- Yout

ov

On/Off
control

Vout

ov

PF signal

On/Off

10V/DIV

48V

control

=== Vout

"%OV

1 PF signal

On/Off

20V/DIV

1s/DIV

DENSEI - LAMBDA
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2.7

5V

Output fall characteristics with On/Off econtro}

Conditions

SWS600

Vin  : 113VAC
Tout : 100%
Ta 1 25°C

1==— Vout

'& ov

PF signal

On/Off
control

2.0VIDIV

24V

= Vout

av

== PF signal

{ <= On/Off

control

48V

== Vout

= gy

H=— PF signal

On/Off
control

20V/DIV

40ms/DIV

DENSEI

- LAMBDA
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SWS600

L 115VAC ——————-
c 230VAC
: 25°C

Vin

Conditions

Hold up time characteristics

2.8

Ta

P T L I I

B I e

)

St - -7

. . 1
B T TR I T I SR

3V

(surjoun} dn ployg

10

60 80 100
Output carrent(%o)

40

20

24V

:
e

(san)owny dn ployg

10

Qutput current(%s)

48V

(suyowp dn ploy

10

]

Qutput current(%)

T-20
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SWS600

2.9 Dynamic load response characteristics Conditions Vin  : 115VAC
Ta : 25°C

5V

=100Hz

Load current tr = tf= 75us Load current tr =tf = 75us
50% == 100% 0% =—= 100%
S HAS AL Shnhs LA RS B A e A M M

y <—Vout _z ¥

de—louwt— 4. L b
SUUS PUUUE TUUUE PUUIN FUUE I PN TSR N DU STUTT TR U FUUUR T TN P P O P,
200mVv/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+2.2% -2.4% +2.3% -4.9%
f=1kHz
Load current tr = tf = 73ps Load current tr = tf = 75us
50% =—= 100% 0% <=2 100%
AN A A atass s sasa i

1 - VOut oz ¢

o =— lout —= :

cetenv et e b b b b ST TTT U PR PP FUUTT SUUTT PUUTT POV SO
200mVv/DIV 200us/DIV 260mV/DIV 200ps/DIV
+2.1% o -2.3% +2.0% ~3.7%
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2.9

24V

f=100Hz

Load current tr = tf = 75us
50% <=2 100%

I I IR I B S IR (LRI I L N IR I B B B I

T TS TUUUE PUUUN PEUIE RUE T PR T ST
200mV/DIV 2ms/DIV
+0.48% -0.45%
f=1kHz
Load current tr = tf = 75us
50% == 100%
OIS ARa0 LASad ot e A A

TR T PO T
260mv/DIV

FIEIPINEE IESCE TR I SO Sn )
200ps/DIV

+0.50%

-0.48%

Dynamic load response characteristics

SWS600

: 113VAC
1 25°C

Vin
Ta

‘Conditions

Load current tr = tf = 75us
0% == 100%

e VOUL e T

1 < lout ~2 L

B P T T T Py e T T T T [ TP T 7 [ T P T 777

PRI | Li i I FREE

200mV/DIV 2ms/DIV

J o Vout Lo £

] e foUt -3 00D 3
el Leerelensiioinadiesileneslores

+0.54% -1.26%

Load current tr=tf= 75us

0% =—= 100%

200ps/DIV
-1.07%

PEETETETE ISR AET: ORI
200mV/DIV

+0.63%

DENSEI - LAMBDA
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2.9

5V

f=100Hz

f=1kHz

Load current tr = tf = 75us
50% <= 1060%

RN B I ST L A AR

{BEESELEEE B L SR I B M A

TN W radieaal ER

200mVv/DIV 200us/DIV
+2.1% -2.2%

Dynamic load response characteristics

] = Voui s |

1< lout — L

Conditions

Vin

SWS600

1 230VAC
Ta :25°C

Load cugrent tr = tf = 75us Load cumrent tr = tf= 75us
30% =—= 100% 0% == 100%
L e  Raaaas L e
{ < Vout s DT
,,,,,,,,,,,, N L SR
200mvV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+2.2% -2.3% +2.3% -4.7%

Load current tr = tf= 73us
0% == 100%

L SR N B B L I B e e

is f lig

E Lasas

200mV/DIV

200us/DIV

+2.8%

-3.8%

DENSEI - LAMBDA
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2.9  Dynamic load response characteristics ' Conditions Vin  : 230VAC
Ta : 25°C

24V

£=100Hz

Load current tr = tf'= 75us ' Load cuerent tr = tf = 75ps
50% =—= 100% 0% =2 100%
R e M R SO A A A A i S i haass

e < Vout |

Je—Jout = f o

RN RN FEENE ERENS ERREE FRERS EWEWR AT TE FINTTE FwT) RERWR NN FNERE| loaaslesandaanaly Laaaelos

300mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
10.4% 0.4% +0.54% 127%

f=1kHz

Load current tr=tf= 75us Load current tr=tf= 75us
50% == 100% 0% =—= 100%
S A A A L L

| < Vout _ ¢

! e lout — ...

Eoaadaceck Peaaadaasadsag

ttbdbdtdadisaadasas bas e b s FENTE SRS RWRN sagedesna ko IR ]
200mV/DIV 200ps/DIV 200mvV/DIV 200ps/DIV
+0.45% -0.47% +0.63% -1.04%

fottt NN
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2.9 Dynamic load response characteristics Conditions Vin  : 115VAC
' Ta : 25°C

48V

f=100Hz

Load current tr = t{'= 75ps Load current tr = tf = 75us
50% <= 100% C0% == 100%
T P T T Ty R L T AAMSEALE) ChARLAALR AL MMM M

| <--Vout .= |-

0 IS
3 L S T T SR ST
SRR T FUUIE U TS SRS PIVIE OIS R T PR PO I R P TR TTTE NI ST I
200mV/DiV 2ms/DIV 200mV/DIV 2ms/DIV
+0.22% -0.24% +0.27% 0.67%
f=1kHz
Load current tr =tf=75us Load current tr = tf = 75us
50% <= 100% 0% <=—= 100%
R N s Asa s S M anadAnass (A AL KA SEEM A

200mV/DIV 20048/DIV 200mV/DIV 200us/DIV
+0.24% -0.27% +0.33% «.59%
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2.9  Dynamic load response characteristics Conditions Vin  : 230VAC
Ta :25°C

48V

=100Hz

Load current tr = tf'=75us Load current tr = tf = 75us
50% <=— 100% 0% =—= 100%

T T T T T T T T T T e T T T T T [T T T[T T T £ B B L B R LS LI B B B N LN N B L S U ML I

T T TR T TR it ST T PO PRUUE PUUTE PUIY DUUTE PUTT PO IO
200mVv/DIV 200mV/DIV 2ms/DIV
+0.23% -0.25% +0.27% -0.66%

f=1kHz

Load current tr = tf = 75ps Load current tr = tf = 75us
50% == 100% 0% <=—> 100%

G A A I

I L L S R EI A N B N LB BRI T ALY WL B ERLE R R A R I LR SR S

e Vou = £ S\ ]

| <— lout—> !

ST TN VIR FUUIE DUV FUUTT PN FOUTE P U TR TS U DUTE DU FUUT IVRUE CRTOT R,
200mv/DIV 200ps/DIV 200mVv/DIV 200us/DIV
+0.24% -0.25% +0.32% 0.58%
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2.10  Response fo brown out characteristics

SWS600

Conditions Vin : 11SVAC
A B Jout : 100%
5V Ta : 25°C
: \Q Vout
."_"22ms : - ....................
B=23ms ,"‘ '-'E:‘—-‘OV
o = Vin
A B
24V
: : : -=— Vout
............... /”" T
A:zzms ,,,,,,,,,,,,,,,,,,
B=23ms it e ""E:-"'OV
] <z N
A B
48V
Vout
A=221ms
B=23ms A oV
A= Vin
10V/DIV Hms/DIV
DENSEI - LAMBDA T-27
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2.10 Response to brown out characteristics

Conditions Vin : 230VAC

A B Tout : 100%
5V Ta 1 25°C
Vout
A=283ms ol T e
B=26ms "-’_—OV
e Vin
A B
24V
A=2%ms b il
B=26ms
o= Vin
A B
48V
A=25ms
B=26ms

20V/DIV 40ms/DIV

DENSE! - LAMBDA T-28



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

2.11  Inrush current waveform Conditions Vin
Jout
Ta
5V
.............. R R e
| Je=— 1in
“Switch on phase angle i -
of input AC voltage : :
b=0° ST
I
20A/DIV 100ms/DIV
,,,,,,,,,,,,,, TS SRR S S
M Tin

204/D1V

100ms/DIV

DENSEI - LAMBDA

SWS600

: 115VAC
: 100%
. 25°C
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2.11  Inrush current waveform Condittons Vin
Tout
Ta
3V
ez Fin
Switch on phase angie
of input AC voltage
§=0°
== Vin
20A/DIV 100ms/DI
.............. R S RS EE L

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

Ul -==— Vin

20A/DIV

100ms/DI

DENSE! - LAMBDA

SWS600

1 230VAC
1 100%
1 25°C

T-30



SWS600

2.12 Input current harmonics

[ SV | , Conditions ~ Vin : 115VAC
Tout : 100%
Ta 1 25°C
10.000
<
oo N EN61000-3-2 Limit (class A)
z = —
B uk
@ .
= u
bt
o 0100 H
2 =
g g -
E b e
"
& m.:m—w
= :
0.010 H =
- 0.001 L1 L b T Ll
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Number
Conditions Vin : 230VAC
TIout : 100%
Ta D 25°C
10.000
1000 = EN61000-3-2 Limit (class A)
z =k S
ER
g |
3‘
o 0.100 d ————
K- = P —
2 i
E I
-9 :
= 0010 4 -
0.001 ] :( =

i3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic Number

11:44 DENSEI - LAMBDA T-31



2.13 Leakage curreat characteristics Conditions Tout

Ta
f

Equipment used

5V

Leakage eurrent (mA)
e o s o = -
R oo e - R

<o

80 120 160 200 240 280
Input voltage (VAC)

24V

o —
S0 = N R

Leakage current (mA)

o o o o
(RS

[awed

30 120 160 200 240 280
Input voltage (VAC)

48V

Leakage current (ma)
oo o o i
I

<

80 120 160 200 240 280
Input voltage (VAC)

DENSEI - LAMBDA

SWS600

: 50H=z
: MODEL 228 (Simpson)
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2.14  Qutput ripple and noise waveform
Conditions Vi : 230VAC

NORMAL MODE - Tout : 100%
5V ' S ' Ta : 25°C
~=— Vout
50mV/DIV 2ps/DIV
24V
50mV/DIV 2ps/DIV
48V

50mV/DIV 2us/DIV
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2.15 Electro-Magnetic Interference characteristics

Conducted Emission

Conditions
Vin

: 1ISVAC

JTout : 100%

1N

5V
Point A
Ref, (11.59MHz)
Data iimit Measure
@BuV) | {dBuV)
QP 60.0 47.6
AV 50.0 42.7
Point B
Ref. (19.4MHz)
Limit Measure
D | @Buv) | @Buv)
qQp 60.0 493
AV 508 435
Pomnt C
Ref. {11.97MHz)
 Data Limit Measure
@Bpv) | (dBuv)
QP 60.6 53.9
AY 504 46.7
Point D
Ref. (19.45MHz)
Data Limit Measure
(dBp V) (dBuv)
QP 60.0 537
AV 500 45.3

e ‘
= ™ AgB
£ | »
=
5, P il by
. ! | I I } %

Ml %

I

i TEE Gy A=
ot 0.0 M
Freguency {MHzi
Phase: L

.
=
2
&

s | |
: E

.-

i

k]
Rk 12 0N

Freguency [MHz]

0000 M

DENSEI - LAMBDA

Phase : N

\

AV Limit

SWS600

EN53011-B

ENS5022-B

FCCClass B
QP Limit

EN55011-B
EN55022-B
FCCClass B
AV Limit

EN35011-B
ENS5022-B
FCC Class B
QP Limit

EN35011-B
ENS5022-B
FCC Class B
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2.15

Conducted Emission

Electro-Magnetic Interference characteristics

Conditions

SWS600

Vin : 230VAC
Tout : 100%

Levet [(dBpV/m|

/

*,

/

Frequency [MHz|

TR

EN35011-B
EN35022-B
FCCClass B
QP Limit

AN

EN35011-B
EN55022-B
FCCClass B
AV Limit

Phase : L

5V
Point A
Ref, (11.9MHzy
Limit Measure
Daa | @Buv) | (@Bav)
Qr 60.0 483
AV 50.0 445
Point B
Ref. {19.4MHz)
Data Limit Measure
{dBuV) (dBu V)
QP 60.0 46.1
AV 50.0 42.4
Point C
Ref. (11.9MHz)
Data Limit Measure
@Buv) | (Buv)
QP 60.0 56.3
AV 50.0 472
Point D
Ref. (19.4MHz)
b . Limit Measure
™1 @Buv) | @Buv)
Qp 60.0 537
AV 50.0 47.0

Level [dBpvin]

¥,

Frequency [Miz|

609

ENS55011-B
EN55022-B
FCC Class B
QP Limit

N

EN33011-B
EN55022-B
FCCClass B
AV Limit

DENSEI - LAMBDA

Phase: N
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2,15 Electro-Magnetic Interference characteristics

Conducted Emission

Conditions

SWS600

Vin : 115VAC
Iout : 100%

Level {IBuY/m]

-

-

i)

4n0fH:

Frequency {MHz}

i

h .4

EN55011-B
EN55022-B
FCC Class B
QP Limit

EN55011-B
ENS5022-B
FCC Class B
AV Limit

Phase: L

24V
Point A
Ref. (10.9MHz)
Limat Measure
Da 1 muvy | (@Buv)
QP 60.0 493
AV 50.0 432
Point B
Ref. (12.9MHz)
Dat Limit Measure
| @Buv) | @Bpv)
QP 60.0 52.6
AV 508 46.3

Level [ABpYim}

.

h 4

Frequency {MHz|

S KM

EN55011-B
EN55022-B
FCCClass B
QP Limit

N

ENS53011-B
ENS55022-B
FCC(Class B
AV Limit

DENSEI - LAMBDA

Phase : N
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2.15  Electro-Magnetic Interference characteristics

Conducted Emission

Conditions
Vin : 230VAC
24V Tout : 100%
Poimnt A . .
Ref. {12.9MHz) EN55011-B
Data Limit Measure EN55022-B
{dBeV) | (@BpVv) - ‘ FCC Class B
QP 60.0 48.2 —y QP Limit
=™ A
AV 50.0 418 £ *
g e ; \
H ] ] : ’ EN55011-B
' R EN55022-B
} { f il i I FCC Class B
\kj \ ) i AV Limit
T 3 } ‘
FENLILE (54 [
RAL
bt Freguency {MFEz] Femng
Phase: L
Point B .
Ref. (12.9MHz) EN55011-B
Data Timit Measure , EN55022.B
(dBuv) {(dBuV) re FCCClass B
# QP Limit
P 60.0 51.8
Q o~ OB
AV 56.0 45.6 z = | A
2 ! }
k] : &5 EN55011-B
. Lol EN55022-B
f ﬂ | 1| IRt ¢ , FCC Class B
= i i AV Limit
Ul (A
T Aot 1
’ a0 Frequency |MHz} snrsibs
Phase : N
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2.15 Electro-Magnetic Interference characteristics

Conducted Emission

SWS600

| 48V
Point A
Ref. (29.9MHz)
Data Lirnit Measure
{dBpV) (dBuv)
QP 60.0 47.5
AV 50.0 395
Point B
Ref. (10.6MHz)
Data Limit Measure
{(dBuVv} (dBuVv)
Qr 60.G 46.1
AV 50.0 3%.6

Level faBuVimi

i

Freguency IdiHz

0008 55K

Conditions
Vin : 115VAC
Tout : 100%
EN35011-B
EN55022-B
[ FCC(Class B
; ¥ QP Limit
e W Ad
i »
g 1 ] } \
] il y 4
3 g EN55011-B
B { 1 ENS55022-B
ﬂ al [ FCC Class B
1 i l o AV Limit
i X g |
g N O
* aEaME: 39,0000
Freguency [MHz]
Phase : L
EN35011-B
EN55022-B
- FCC (Class B
M QP Limit
"—\‘_ B
h i

A

ENS53011-B
EN55022-B
FCC Class B
AV Limit

DENSEI - LAMBDA

Phase ' N
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2.15  Electro-Magnetic Interference characteristies

Conducted Emission

Conditions }
Vin : 230VAC
48V | Tout : 100%
Point A
Ref. {29.7MHz)
Data Limmt Measure
(dBpv) | (dBuV) et ¥
QP 60.0 474 ' o
_ ] A ¢
AV 50.0 400 : |
g | A
] i
l >
L
i :
FR00 My
Frequency {MHz}
Phase : L
Point B
Ref (17.8MHz)
Data Lirmat Measure !
(dBuV) | (dBuV) s
¥
P 60.0 47.0
Q - [l ™ B
AY 50.0 40.2 ) 7 ﬁMk
= Ii. o EI
28 %'?ﬂ ﬂ sl' & Q i i
M L
i }w } ¢
? e Frequency [MHz) N
Phase : N

DENSEI! - LAMBDA

SWSe600

EN55011-B
ENS5022-B
FCC Class B
QP Limit

EN55011-B
EN55022-B
FCC Clags B
AV Limit

ENS5011-B
EN55022-B
FCC Class 8
QP Limit

ENS55011-B
ENS5022-B
FCCClass B
AV Limit
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2.15 Electro-Magnetic Interference characteristics
Radiated Emission
Conditions
Vin : 115VAC
Tout : 100%
306
HORIZONTAL:
800
106
_ EN55011-B
£ o EN55022-B
& QP Limit
=
= 50 X
Z f ] w
w f Al
Point A 1o 2y ™\ Foc Class B
(222.4MHz) 200 , M%L N »‘”R.f Y \\Lﬂ.w*ﬂ QP Limit
Limit | Measure ¥ w%\"‘f‘"\ “(\h\. wjj ™ !
(dBpV/m) | (dBpV/m) 200 '
0.0 MHa 3000 MHa
44.0 36.7
Frequency [MEz]
Bl
VERTICAL:
§0.0
08
ENS55011-B
g 508 EN55022-B
z QP Limit
= s i ]
4 =7 w
< E B|
Point B e A, @\\/u‘ \ FCC Class B
(219.6MHz) " ‘/\’\1‘\\ f\\ N\ A i ﬂ\ ol QP Limit
= L T CIFY -
Limit Measure WJ i Tyt B "
(dBpV/m)| (dBpV/m) 200
M0t 3000 Mia
40.0 37.5
Frequency [ViHz]

DENSEI - LAMBDA
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SWS600
215  Electro-Magnetic Interference characteristics
Radiated Emission
Conditions

Vin : 230VAC
Tout : 100%

380
HORIZONTAL: 00
w04 EN55011-B
. eng ENS5022-B
£ : / QP Limit
2 500 X
s T -,
3 e i
z 9 ™~ FCC Class B
Point A 300 ’lJ ;,Q,-‘\ 3 :—lz,_f ré!'}"‘&'l\;f ;“‘r_ﬂl%&h“' e QP Limit
(37.4MHz2) \w“«""\;ﬁ T
Limit Measure =l _ H
(dBuV/m)| (dBuV/im) 106
300 Tk 3600 R
40.0 350
Freguency {Mifz]
0.0
VERTICAL:
0.0
[k
EN55011-B
.SE SO0 BN55022-B
F QP Limit
=
= a1k '
3 | R
=
Point B 4 I ' B 1 N pec cuss B
(181.8MHz) ol 4 . ﬁ-’\‘\\ww Tﬂi A AL ,,,"*....* 1 QP Limat
Limit Measure i ./ %%}f W Tl g
(dBuV/m){ (dBpV/m) 03
40.0 170 30,0 Mz 3000 4Ha
' ’ Frequency [MHz|
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2.15 Electro-Magnetic Interference characteristics

Radiated Emission
Conditions
Vin : 115VAC
Tout 1 100%
24V
204
HORIZONTAL: w05
6.6
_ EN55011-B
§ B0 EN55022-B
& . / QP Limit
}_:- 50.0 X
2 ! W
= i l
Point A 00 ‘V’* N ™~ FCC Class B
(131MHz) 200 ) et e g ety QP Limit
Limt Measure f'\“\ Fle gt
(dBpV/m) | (dBpvVim) 200
30088 G60.0 M
40.0 37.2 —
Frequency [MHz]
EUE]
VERTICAL:
and
166
ENS5011-B
E 500 EN55022-B
E ' QP Limit
% o0 : X1
% | !
T e ] ﬁf\f’ | ™ Foc s
Point B ’ Y Tass
WAL "
(196MHz) st n.fw‘z#‘ﬂw il [N T A QP Limit
Limit | Measure !l( \,\ A
(dBuV/m)! (dBuV/m) 200
0.4 b 3000 Wk
40.0 376
Frequency [MHz]
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2.15  Electro-Magnetic Interference characteristics

Radiated Emission
Conditions
Vin : 230VAC
Tout : 100%
24V
908
HORIZONTAL: 200
08
_ EN55011-B
£ o0 EN55022-B
& / QP Limit
s ]
H I w
= s I I S
Point A jﬁ- s FCC Class B
sl i
(131MHz) sl A R o B i QP Limit
Limit Measure s.f \"\ ,JJ
(dBpV/m)| (dBpV/m) 200
30.0 MHz 3006 MHz
40.0 374 e
Frequency [MHz|
00
VERTICAL:
8G.0
0.0
EN355011-B
E s EN55022-B
% QP Limit
= 500 X1
3 T -
P |
Point B e E ?MW ey ! ™ Fec cuse
(131MHz) 300 | A‘_J/\"\ A &”"‘w‘ﬁ S S QP Limit
Limit | Measure M‘( \r’\ﬂ
(dBpV/m)| (dBpV/m) 200
18,0 30,0 MHa 300.00H:
44.0 X
Frequency [Miz]

DENSEI - LAMBDA
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2.15  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
Vin : 115VAC
Tout : 100%

48V
3040
HORIZONTAL: 00
s EN535011-B
- 500 EN55022-B
£ QP Limit
2 500
: ; = :
5 N , ™ Foc css B
i by - z"""\”u’“"'%?"“'\,. L. P Limi
Point A 300 .\hmwf{, HMWW g crrifially, QP Limit
131MHz
. { ) 26.0 m\i L 1R ,-“..(J’r
Limit Measure e
(dBuV/m)| (dBpV/im) 00
30.0 MHz F00.0 WMz
40.0 34.8
Frequency [ViHz]
a3
VERTICAL: 500
T ENS5S5011-B
EN35022-B
— B0 ..
£ QP Limit
.
% LG X
= f w
= [ B
g™ B ™ ke cuss B
Point B 300 [ r&“ J;'JM ‘h\'\ﬂ S I el QP Limit
(98MHz) - \ h all
Limit Measure : N
{dBuV/m)i (dBuV/m) 100
300 306.0 Hz
40.0 351
Frequency |V Hz]
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2.15  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
Vin : 230VAC
Tout : 100%

48V
00
HORIZONTAL: w00
Tix0 ENS5011-B
e E0D EN55022-B
£ QP Limit
& o X
= ] I i w
2 400
3 &A IS FOC Class B
Pomt A 30.0 - QP Limit
e w 151 ER e
91.4MHzZ \'\ m"‘*’m
.(. ) 20.0,-1'\1’ ,,-h,"’tr &Hf" Wm
Lirmit Measure o
(dBuV/m)] (dBuV/m)i 04
- G060 3060 NMH
40.0 33.1
Frequency [MHz|
308
VERTICAIL: s
e EN55011-B
EMNS5022-B
— §00 o
§ . / QP Limit
§ 0.0 - I’
= g .
3 : |
3% RE ™~ FCC Class B
Point B 200 =% #" i gl 4 QP Limit
3 ) i ) £ T L
(96MH2) \ ﬁ’r’/ “"»ﬂi %W—fﬁvm
Limit Measure 0 K
(dBuV/m)| (dBuV/m) 100
300 HH 006 MHz
40.0 347
Frequency jiviHz]
DENSEI - LAMBDA
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