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1.

SWS1000L

Evaluation Method

1.1 Circuit used for determination

(1) Steady state data

Digital power meter

_0"{
AC FAC FOWER

- LOAD
200V = SUPPLY
Controlled temp. chamber
(2) Warm up voltage drift characteristics
Same as Steady state data
(3)  Over current protection (OCP) characteristics
Digital power meter
swol
— L oo A (W
TS T\ | A)
) AC POWER — .
AC - fv\ll rﬂjllgi;:il'r_'r LOA]

e W,
: AC

Controlled temp. chamber

(4) Over voltage protection (OVP) characteristics
Same as Steady state data

5) Output rise characteristics
Same as Steady state data

(6) Output fall characteristics
Same as Steady state data
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SWS1000L

@) Output rise characteristics with ON/OFF CONTROL
Digital power meter
AC POWER i =
,.?:V = | =)= gl 0AD
AUV = SUPBLY ] _
(8) Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/JOFF CONTROL
9)

Same as Steady state data

(10)

Digital power meter

AC — ’7;.\(: POWER
200V -=’-—|; SUPRLY

Output current waveform
lout Min «<—-> 100%

, ———— 100%
,{ - 957
;'fi '\
e

Dynamic line response characteristics

Dynamic load response characteristics

Dynamic dummy load

l
Load| 1

JL

Load| 2
|

Current probe

Cutput current waveform
lout 50% <—-> 100%

- ——--100%
i ? 95%
\

| '\
—_41!—————|rjr—55?;
| I
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(1) Inrush current characteristics

Digital power meter

AC POWER J\
AC = | j‘r \

200V ~=—mvj SUPPLY PIJ

Current probe

. LOAD

(12) Leakage current characteristics

Dig'tcl power meter

S m“\ @)

/\C‘-—/_ :
|

200\/“_\._

LOAD

Leakage current meter

Range used———AC (For SIMPSON TYPE 228)
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(13) Output ripple and noise waveform

(a) Normal Mode (using a 150mm twisted pair terminated with 0.1uF and 47uF capacitor at 20MHz)

Digital power meter

AC AC POWER ! |

EtN—

| 7
200V —=— | ),
|

SUPPLY

Oscilloscope
Sondwidth : 20MHz

¢ 150mm
: 47uF Electrolylic Copacitor
1 0.1uF Film Capacitor

(b) Normal + Common Mode

Digital power meter Load

swo|

oo |1@|
’_ e
AC — AC POWER

|
200V == L SUPPLY |
|

Oscillescope
Sandwidth : 20MHz

1 : 150mm

: 150mm

¢ 47uF Electrolylic Copacitor
v 0.1uF Film Caopaocitor

(14) Standby current
Same as Steady state data
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(15) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

D.U.T.(Earth)
AMN 50 @ /50 .u-|||

( AL
Spectrum Analyzer
EMI Test Receiver |
RF Relay Matrix
AC Cord
. =80
Stand H=80cm

' —L |
77 \Velu Ground Flain /

Earth Eilter nput Line
(b) Radiated Emission Noise
D=3m
Spectrum Analyzer
EMI Test Receiver ( 0.U.T.(Earth)
RF Relay Matrix
Y 1 Biconical Antenna AL
\ | ¢ Stand
[ |
Turn Table
H=80cm
I
| ]
7;‘7‘ \ Metal Ground Plain .
Earth Filter nput Line
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1.2 List of equipment used

SWS1000L

EQUIPMENT USED MANUFACTURER MODEL NO.
1| AC SOURCE CHROMA 6520
2 | AC SOURCE CHROMA 61505
3 | ANTENNA TDK HLP-3003C
4 | CONTROLLED TEMP. CHAMBER ESPEC PL-2KD
5 | CONTROLLED TEMP. CHAMBER ESPEC SH-661
6 [ CURRENT PROBE YOKOGAWA 701931
7 | CURRENT PROBE YOKOGAWA 701933
8 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740
9 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740E
10| DIGITAL MULTIMETER FLUKE 89 VI
11| DIGITAL MULTIMETER AGILENT 34970A
12| DIGITAL POWER METER YOKOGAWA WT210
13| ELECTRONIC LOAD CHROMA 63030
14| ELECTRONIC LOAD CHROMA 63206
15| ELECTRONIC LOAD KIKUSUI PLZ1002Z
16| EMI TEST RECEIVER ROHDE & SCHWARZ | ESCI
17| EMI TEST RECEIVER SCHAFFNER SMR4503
18| LEAKAGE CURRENT METER SIMPSON 228
19| LISN SCHAFFNER NNB41
20| SHUNT RESISTOR KYOWA 300A / 60mV
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2. CHARACTERISTICS

2.1 Steady State Data

(1) Regulation - Line and Load, Temperature Drift

12v

24V

1.1 Regulation - Line and Load

SWS1000L

Conditions: Ta=25°C
lo \ Vin| 85Vac 115Vac | 230Vac | 265Vac Line Regulation
0% 4989V [ 4.989Vv | 4.990V | 4.990V 0.001VvV 0.02%
50% 4986V | 4.987V | 4.989V | 4.990V 0.004Vv 0.08%
100% 4984V | 4.987Vv | 4.986V | 4.987V 0.003Vv 0.06%
Load 0.005V [ 0.002v | 0.004V | 0.003V
Regulation 0.10% 0.04% 0.08% 0.06%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 4977V | 4.987Vv | 4.982Vv | 0.010V 0.20%
1.1 Regulation - Line and Load
Conditions: Ta=25°C
lo \ Vin| 85Vac 115Vac | 230Vac | 265Vac Line Regulation
0% 12.097V | 12.097V | 12.097V | 12.097V 0.000Vv 0.00%
50% 12.097V | 12.097V | 12.086V | 12.097V | 0.011V 0.09%
100% 12.092V | 12.092V | 12.097V | 12.097V | 0.005V 0.04%
Load 0.005V | 0.005v | 0.011V | 0.000V
Regulation 0.04% 0.04% 0.09% 0.00%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 12.043V | 12.092V | 12.103V | 0.060V 0.50%
1.1 Regulation - Line and Load
Conditions: Ta= 25°C
lo \ Vin| 85Vac 115Vac | 230Vac | 265Vac Line Regulation
0% 24.204V | 24.193V | 24.188V | 24.188V | 0.016V 0.07%
50% 24.204V | 24.193V | 24177V | 24177V 0.027V 0.11%
100% 24.198V | 24.182V | 24.182V | 24.188V | 0.016V 0.07%
Load 0.006V 0.011V 0.011V 0.011V
Regulation 0.03% 0.05% 0.05% 0.05%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 23.991V | 24.182V | 24.226v | 0.235V | 0.98%
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2.1 Steady State Data

(2) Output voltage and Ripple voltage v.s. Input voltage Conditions:  lout : 100%
Ta :-2°C  -------
. 25°C ———-—
. 50°C @ ———

| 5V | 6

50 f-----

300

250
80 emendre e oo

T T B S IS AEREEE SRR 150

20 4on-- el . + . Ripple noise voltage: . .. S 100

'
o E O EEEE R EE BN O Em N E E E Es mE NN = EmEE

10 |oe e T

Output voltage (V)
Ripple voltage (mV)

0.0 . ? ' ? . F . f 0
50 100 150 200 250

12V 18.0

300

15.0 -----dannnnn PR R ELLCEE TP T P e -+ 250
120 4-----

--+ 200

L

Y% IR SR SO OO SONUU AU SO SUOUS OO BT
60 | --rviever vt Ripple noiseoltagel ... ... 5. | 109

Output voltage (V)
Ripple voltage (mV)

80 | i S e e e ad ] 50

0.0 ' : ' : ' :
50 100 150 200 250
Input voltage (VAC)

24V

30.0 . _ _ . . 300

: : : :Output.voltage. : :
250 frreedeeas Lo EEEEES FEPUy SRE REEEE EETEES FEPTR 250

00 f-wedeeed b 200
150 f-nedeeebnh e e

TR S . AL S 100

Output voltage (V)
Ripple voltage (mV)

5.0 fronendnanass SEPEES R PR TR SRR Y ERRES 50

0.0 ' : ' : ' : ' : 0
50 100 150 200 250
Input voltage (VAC)
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2.1 Steady State Data

(3) Efficiency And Input Current v.s. Output Current Conditions: Ta=25°C
Vin = 85Vac
115Vac
230Vac
265Vac
‘ 100
Efficiency !
320 | !
I 80
< 240 1 <
1= - 60 <
[3) >
5 g
O 16.0 S
5 40 &
5 w
8.0 F 20
0.0 : : 1 : : 0
0 20 40 60 80 100 120
Output Current (%)
12V ‘ ‘ : 100
| |
32.0 1 ! !
|
< 240 <
= S
(5] >
= 2
S 1601 3
=] =
=3 |
8.0 1
0.0
0
24V ‘ ‘ : 100
1 Efficiency ! !
320 4 | | |
< 240 <
= S
(5] >
= 2
S 160 3
=] =
5 w
8.0
0.0

Output Current (%)
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2.1 Steady State Data

(4) Power factor and Input current v.s. Output current Conditions: Ta= 25°C
Vin = 85Vac _
115Vac —_—
230Vac  ———
L5 Y/ To R ——

32.0
< 240 -
= 2
3 S
= L
> —_
O 16.0 g
E g
g
8.0
0.0
0 20 40 60 80 100 120
Output Current (%)
12v | |
Power factor \ |
320 f------ ‘ A - - - —+ 1.0
—— m —
e A = m o= ow
— -m =" ] |
— - - | |
< 2401 ; ; 108 5
c | | Q
[ e e e [ - —-— e
5 ! ! P
O160f------""""""""“"“"“"“"“"“""“"“"“"“"“"~"~"-~""b-~~—~- 106 ¢
S o
[=H o
= Input Current \
8.0+ - ; 104
,,,,,,,,, oy w—— 2T
= T e T
0.0 1 1 1 1 1 0.2
0 20 40 60 80 100 120
Output Current (%)
24V
Power factor
320 | —_ +1.00
e ————— —_— L. -
— - - -
< 240 } - 1080 =
o 2
c Q
(<5 ©
= L
jun } —_
O 160 f--------""""~~"~"~~~~—~——— o~~~ — | - 0.60 £
S o
g_ 7777777777777777777777777777777777777777777 o
= Input Current
80 [~ e e T - 0.40
= _-__'__‘-_‘--__-‘.-—_-L—I-JEJL,' ********
0.0 1 1 1 1 1 0.20
0 20 40 60 80 100 120

Output Current (%)
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2.2 Warm up voltage drift characteristics

Vin: 115VAC
lout: 100%

Conditions :

Ta: 25°C
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2.3

12V

24V

Over current protection (OCP) characteristics

SWS1000L

Conditions: Vin: 8 VAC ————
115VAC -------
230VAC ———
265VAC -—------

Ta:25C
6.0
50 e TR
2 ; :
o 40 4-------- PR TP R IEEER TR
o
S : : : : :
S S0 e o SRR S e
=
3 : : . :
g 20+4--------1 LT e LR EE TR T AR
S ' ' 1 1
(@] : .
104-------- e P e
0.0 : F : F
0 50 100 150
Output current (%)
12.0 T—— e
S 100 f-------- S S M i Ui
® . .
g 80 f--rvn-- SRR R R R L LR CETEEEEER T
© . : .
> 6.0 f--------- e e T N EE
- ' ' '
3 : : : :
= 40 4--------n T R R L E R EEE T R SR
@] : : : : :
20 f-------- R R L E R EEEET TR R EEEEEERE
00 : : : :
0 50 100 150
Output current (%)
250 f-o-... T e e et
S 200 feo--ee--- R L LT R LEEE T TEETEEETE SRR
@ : : : :
> ; ; ; ;
= 150 -------- LR R e LR \--------
o
> : : : : :
‘5‘ ' ' ' ' '
g W00 cottrre M
3 : : : : :
N R R R EEEE TR R S CEEE R
0.0 : ?
0 50 150

Output current (%)
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2.3 Over current protection (OCP) characteristics

12V

24V

Output voltage (V) Output voltage (V)

Output voltage (V)

Conditions: Vin: 115VAC

6.0

e

40 feeeneens RREEEEEE TRREEEEEE FRREEEEEE gee S FURREERREEE

LI EECETIoS R SR S { R
e T ST . Y

10 4----nne--- P e M e

0.0 ' ? ' ?
0 50 100 150
Output current (%)

14.0

12.0 : : : : RS
00 b W
T Rt EECEEEPETE PEPPEPEPET EPPEPEPERE R Lo :
) IS O N SO OO\ S

0 oV

20 oo e R e

0.0 : ? : ;

ol L L . e
200 fnreennns e e e AR :
15.0 foereeere it e e eeeaas e -

1 U A AU U WO 3

Y0 P e e s -

0.0 : ; : ;

Output current (%)
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2.4 Qver voltage protection (OVP) characteristics

12V

24V

Conditions: Vin

lout
Ta

<—OVP point

= Vout

ov

vidiv | 1s/div

D44 MaimE200k 3l

5V/div 2s/div

Faind SO0k #57

<—OVP point

<= Vout

=0V

| =—OVP point
= Vout

10vidiv | 10s/div

DENSEI-LAMBDA

ov

SWS1000L

: 115VAC
: 0%
: 25°C
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2.5 Output rise characteristics

12V

24V

Conditions:

— g
— —0

2V/div 100ms/div

A
B AL

5V/div | 100ms/div

TR
G TG

10V/div | 100ms/div

DENSEI-LAMBDA

Vin

lout
Ta

| ¢ Vout

“—  Vin

<+— Vout

“—  Vin

<+— Vout

“—  Vin

SWS1000L

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

0%

:25°C
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2.5 Output rise characteristics

12V

24V

Conditions:

—
-2

LA LARRAAA AR AARRRARRARAARENALRRRAND
LA

2V/div | 100ms/div

———~—0
E ——0 F
: : o
— ——w
: :J>

NN
LA LR

5V/div | 100ms/div

TR
AR

10V/div | 100ms/div

DENSEI-LAMBDA

Vin

lout
Ta

<+— Vout

“—  Vin

<+— Vout

“—  Vin

<+— Vout

“—  Vin

SWS1000L

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

100%

:25°C
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2.6 Output fall characteristics

Conditions:

<< Mainzs0ok »»

. ABCD 5 5 5

2V/div

1s/div

12V

ABCD :

<< Mairia00k »7

[ 5V/div

2s/div

24V " agco

<< Mainzs0ok »»

10V/div

5s/div

DENSEI-LAMBDA

Vin

SWS1000L

:85VAC (A)

- 115VAC (B)
: 230VAC (C)
: 265VAC (D)

lout :
Ta

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin

0%

:25°C
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2.6 Output fall characteristics

Conditions:

<< Main:So0k >>
LLABCD
2V/div 10ms/div
12V << Main:So0k >>
5V/div 10ms/div
24V i Muln;:SUUk >>;
AB GD
10V/div 10ms/div

DENSEI-LAMBDA

Vin

SWS1000L

:85VAC (A)

: 115VAC (B)
: 230VAC (C)
: 265VAC (D)

lout :
Ta

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin

100%

:25°C
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2.7  Output rise characteristics with On/Off control

12v

24V

€4 Mainz 250k ¥

2V/div | 50ms/div

Mo InFIMOE 557

10V/div [ Somsidiv

DENSEI-LAMBDA

Conditions:  Vin
lout
Ta

' < Vout

= 0V

<=— ALM signal

~<— On/Off control

<= Vout

<—ALM signal

~<— On/Off control

<—Vout

= 0V

<=— ALM signal

~<— On/Off control

SWS1000L

1 115VAC
: 100%
:25°C
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2.8 Output fall characteristics with On/Off control

12v

24V

Conditions:  Vin
lout
Ta

Dgg Mainz250k 330

<= Vout

= 0V

| <—ALM signal

~<— On/Off control

2V/div

50ms/div

T Il SO0k ¥7-

svidiv._ | 50msidiv

44 Mainz500k >

10V/div |

50ms/div

DENSEI-LAMBDA

< Vout

= 0V

| <—ALM signal

B s o o o B o

~<— On/Off control

<—Vout

= 0V

<— ALM signal

~<— On/Off control

SWS1000L

1 115VAC
: 100%
:25°C
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Hold up time characteristics

2.9

Vin: 115VAC

Conditions:

Ta: 25°C

5V

(sw) mE_1._.. dn pjoH

100

40

20

Output current (%)

1000

(swy) wE_1.._. dn pjoH

12V

100

60

40

20

Output current (%)

1000

(sw) mE_1.__. dn pjoH

24V

100

60

40

20

Output current (%)

T-21
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2.10 Dynamic line response characteristics

12v

24V

Conditions:

<< Moing 250k ¥

50mV/div_

T500ms/div

50mV/div

500ms/div

D44 MainZ 250k 220

50mV/div

500ms/div

DENSEI-LAMBDA

SWS1000L

Vin : 85VAC<> 132VAC(A)
170VAG<> 265VAC(B)

lout : 100%

Ta: 25°C

e < \/OUL(A)

Mwmm < Vout(B)

T U N W N | — Vout(A)

mmmw <- Vout(B)

<— Vin

: : : f : : f < Vout(A)

m <- Vout(B)

<— Vin

T-22
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2.11 Dynamic load response characteristics
Conditions: Vin : 115VAC

Ta :25°C
f=100Hz

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

< Mainsdnnk

200mVDIV | 2msDIV 500mV/DIV 2ms/DIV
+1.72% -3.38% +4.76% -12.6%
f=1kHz
Load current tr = tf = 50us Load current tr = tf = 50us
50% <—> 100% 0% <—> 100%

D44 MoinEa00k »x0

< Voutsp==

< louts |k oAk

200mV/DIV 200us/DIV 500mV/DIV 200us/DIV
+2.00% -3.34% +5.40% -15.4%
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2.11 Dynamic load response characteristics
Conditions: Vin : 115VAC

12v Ta : 25°C
f=100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
50% <—> 100% 0% <—> 100%

N : : . . T Faird FU0K 37

el ______ j\

< lout>

200mv/DIV 2ms/DIV 500mV/DIV 2ms/DIV
+2.12% -2.28% +3.57% -3.93%
f=1kHz
Load current tr = tf = 50us Load current tr = tf = 50us
50% <—> 100% 0% <— 100%

Tlains 400K 5 5 5 TRTF SR

< Vout>["

< lout>

200mVv/DIV 200us/DIV 500mVv/DIV 200us/DIV
+2.19% -2.25% +3.4% -5.27%
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2.11 Dynamic load response characteristics
Conditions: Vin : 115VAC
24V Ta : 25°C
f=100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
50% <—> 100% 0% <— 100%

DAL Maodinzl0k 3ol i i B B << Moinsg 10k 3 oC

hn»—- < Vout>

<lout>| | )]

200mV/DIV 2ms/DIV 500mV/DIV 2ms/DIV
+0.59% -0.63% +0.80% -0.94%
f=1kHz

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

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

C2g MainEl0k 33 oo << Main: 10k >»

~ < Vout=

200mV/DIV

200ps/DIV

+0.65%

-0.69%

500mV/DIV

200us/DIV

+1.89%

-2.49%
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2.12 Response to brown out characteristics

A =27ms
B = 28ms

12V

A =25ms
B = 26ms
C =28ms

24V

A =25ms
B = 26ms
C =28ms

Conditions:

<< Main: 200k »»

A 5 5

2V/div 20ms/div

5V/div . ' 20ms/div

<< Mairz200k 22

10V/div 20ms/div
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Vin : 115VAC
lout : 100%
Ta : 25°C

<+— Vout

1 Vin

<+— Vout

“—  Vin

<+— Vout

Vin
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2.12 Response to brown out characteristics

A =28ms
B =29ms
C=34ms

12V

A =25ms
B = 28ms
C=34ms

24V

A =25ms
B = 28ms
C =33ms

Conditions:

2V/div | — 20ms/div

5V/diV . . ZOms/div

<< Maircd00k >>

10V/div 20ms/div
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Vin : 230VAC
lout : 100%
Ta : 25°C

<+— Vout

<+— Vout
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2.13 Inrush current waveform

Switch on phase angle

ofinputACvoltage | [T

p=0°

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

Conditions: Vin : 115VAC
lout : 100%
Ta : 25°C

<= lin

< Vin

20A/div | 100ms/div

M <— lin

< Vin

~20A/dV | loomsidv |
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2.13 Inrush current waveform

Switch on phase angle
of input AC voltage
¢=0°

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

SWS1000L

Conditions: Vin : 230VAC
lout : 100%
Ta : 25°C
![h ..... th L““\}\}\MMMMMMMMM < lin
e W ”}W\.{V‘VV@V.V.WWWWWW

20A/div | 100ms/div

uuuuuuuu

"~ 20AdI |

100ms/div
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< Vin

< lin

< Vin
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Inrush current characteristics

2.14

0%
50%

lout :

Conditions:

100%
25°C

Ta:

5V

Vin = 115VAC
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(W) a11nd ysniuj (XVIN)

100.00

10.00

1.00

0.10

0.01

Brown out time (sec)

Vin = 230VAC

[
l L L ___1
[ | |
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l L _L___1
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(¥) 1ua11nd ysniuj (XYIN)

1.000 10.000 100.000
Brown out time (sec)

0.100

0.010

Above data included secondary inrush current.
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2.15 Input current waveform
Conditions: lout : 100%
Ta :25°C

Vin = 115VAC

lin
<«—— Vin
10A/div 5ms/div
Vin = 230VAC
lin
_________________________________________________________________________ <«—Vin
10A/div 5ms/div
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2.16 Input current harmonics

100.000

10.000

Harmonic current (A)

0.010

10.000

Conditions :

IEC61000-3-2 Limit (Class A)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order

Conditions :

Harmonic Current (A)

0.010

IEC61000-3-2 Limit (Class A)

L
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harminic Order
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SWS1000L

Vin : 115VAC
lout : 100%
Ta : 25°C

Vin : 230VAC
lout : 100%
Ta : 25°C

T-32



SWS1000L

Leakage current characteristics

2.17

0%
100%

lout:

Conditions :

25°C

Ta:

50Hz

f:

0.3

S\
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280

240
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24V

280

240

200
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Input Voltage (VAC)
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2-18 Output ripple and noise waveform

NORMAL MODE

20mV/DIV | 2us/DIV

12V | i :

20mV/DIV | 2us/DIV

24V B B << maime 10k v © B

“20mVDIV | 2usiDIV

DENSEI-LAMBDA

Conditions:

SWS1000L

Vin : 115VAC
lout : 100%
Ta: 25°C
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2-18 Output ripple and noise waveform

12V

24V

NORMAL+ COMMON MODE

“20mVIDIV. | 2usiDIV

20mV/DIV | 2us/DIV

“20mVDIV___ | 2us/DIV

DENSEI-LAMBDA

Conditions:

SWS1000L

Vin : 115VAC
lout : 100%
Ta: 25°C
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2.19 Standby current
Conditions: Ta: 25°C

10=0%

0.40

0.30

0.20

Input current(A)

010 }----- e e S beeeee e SN SR

0.00

80 100 120 140 160 180 200 220 240 260
Input voltage(VAC)

Remote control OFF

0.20

0.15

0.10

Input current(A)

005 f----- heeees A L N L. e

0.00

80 100 120 140 160 180 200 220 240 260
Input voltage(VAC)
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2.20 Electro-Magnetic Interference characteristics

Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
[dB(uV)]
80 1 1 MH= 10 MH=
70 ..
VCCI Clas_s B
60 ? CBQP QP Limit
Point A IS ooz
Ref. (0.20MHz) 50 |ls.
Data Limit | Measure 5 f“ |
(dBuV) [ (dBuv) E 40 |leo T . r\}m VCCI Class B
QP 645 | 458 l N ﬁm AV Limit
30 [.. 1l H
SRR TR
20 s | |
eI NS R
10 10
0 a
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dB(uV)]
80 _ _ _
0 1 VCCI Class B
S oo QP Limit
Point B 60 .. |
Ref. (0.20MHz) e | Y
Limit | Measure 50 |.. <—|
- (dByV) 1 (dBLY) © T T VCCI Class B
@ 1 L ass
40 a0 N Ja¥}
QP 64.5 47.5 E \ W \l AV Limit
AV 545 | 47.1 30 |, I ” I|I| l ]
20 |.. \ ] | ‘ L ﬂ
SimImm 1 8

10 10
0 o
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : N

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.20 Electro-Magnetic Interference characteristics

Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
12V
[dB(uV)]
80 20 1 ME=z 10 MHz
70 1.
s VCCI Class B
60 \ QP Limit
Point A | A
Ref. (23.36MHz) 50 e - an |
Data Cimit [Measure| I~ - ,,K
(dBuV) | (dBpv) 240 | E S - *ww VCCI Class B
- AV Limit
P 600 | 434 ] l l
Q 30 r’ I | ‘
AV 50.0 334 \ “ “
20 |-
2 N
VI
10 Fio
0 L=
0.15 050  1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dB(uV)]
80 ) 1 MEz 10 MH=
0 VCCI Class B
g c=oe QP Limit
Point B 60 fe <—|
Ref. (24.55MHz) N | B |
Data Limit | Measure 50 | L
(B (L) c D il ur/ VC|CI Class B
S ! N ass
QP 60.0 43.2 E 40 ‘ | l AV Limit
AV 500 | 34.3 30 Hed nil
20 |- \ | 1y
TG
10 fuo
0 [}
0.15 050  1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : N

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.20 Electro-Magnetic Interference characteristics

Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
24V
[dB(uV)]
80 1 MH= 10 MH=
70 |
Lo VCCI Class B
60 | I QP Limit
Point A e R n
Ref. (9.57 MHz) 50 }so
Data Limit [Measure| ™~ _ ﬁ
@Buv)| @Buv) | S 40 | : N 1 F i VCCI Class B
& -
QP 60.0 | 465 l\ | ll M{{,W/W AV Limit
30 by 1 | Jl ]
AV 50.0 345 L
20 | l} 1
U LTI
10 |
0 o
0.15 050 1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dB(uV)]
80 _ _ _
70 |.,
VCCI Class B
s QP Limit
Point B 60l <—|
Ref. (7.71MHz) N d
Limit | Measure 50 [s
a2 |@Buv)| @Buv)| ~ .
(0] 1
40 |-l ‘ b VCCI Class B
QP 60.0 48.3 E ‘ F l M\M ‘uU AV Limit
AV 500 | 37.3 30 m : LA
20 du] l 1 U
A
10 |
0 o
0.15 0.50  1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : N

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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Electro-Magnetic Interference characteristics

2.20

1 230VAC
: 100%

Vin

Conditions:

lout

Radiated Emission

5V

HORIZONTAL

[dB(u V/m)]

VCCI Class B
QP Limit

30

[8Aa7

300.0

200.0

100.0

50.0
Frequency

30.0

[MHz]

VERTICAL

[dB(u V/m)]

VCCI Class B
QP Limit

300.0

200.0

100.0

50.0
Frequency

30.0

[MHZz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B
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1 230VAC
: 100%

lout

Vin

Conditions:

[dB(u V / m)]

Electro-Magnetic Interference characteristics
HORIZONTAL

Radiated Emission
12v

2.20

T-41

[MHz]

300.0

200.0
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Electro-Magnetic Interference characteristics

2.20

1 230VAC
: 100%

Vin

Conditions:

lout

Radiated Emission

24V

HORIZONTAL

[dB(u V/ m)]

VCCI Class B
QP Limit

o
<

o o o
™ N

[8Aa7

300.0

200.0

100.0

50.0
Frequency

30.0

[MHz]

VERTICAL

[dB(u V/m)]

VCCI Class B
QP Limit

EVEN

300.0

200.0

100.0

50.0
Frequency

30.0

[MHZz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B
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