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Output rise, fall characteristics with ON/OFF Control ..................
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8 F5E 75 Terminology used

Ta : JEBHIEE  Ambient temperature f o K
Vin : AJJFEHE  Input voltage lin : AJ&EWR
Vout : {H{/JFEH  Output voltage lout : HOER
Vaux : AUX #EJE  AUX voltage laux : AUX i

XU HHIERMFICBITOR R THY, ZEEEL TEEAHANET,

Test results are reference data based on our measurement condition.
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1.1

HWS650G

INDEX
HIEHE  Evaluation Method

BRI  Circuit used for determination

HIZEEH 1 Circuit 1 used for determination

ﬁ%ﬁ‘ Pt Steady state data
BERYZ MEYE Warm up voltage drift characteristics

Hjjj PREFRFERFE Hold up time characteristics

H I EJENLD ESD/SED FAVEEE Output voltage rise/fall characteristics

Hj TVETSLH ENV/SIE T ANEE Output current rise/fall characteristics
W EFEORFERFE Over current protection (OCP) characteristics

AT EB#ERE: Response to brown out characteristics

AJTEFEHH Input current waveform

WPEINE (B i 2 Z) ¢ Dynamic load response characteristics

H V7 v A XEFHHE Output ripple and noise current waveform

Controlled temp. chamber

Digital power meter Current probe

AC Power

Load %

supply

|

Slide Reg.

G |

W Shunt res.
o)
v
g Load 2

HIZEEE 2 Circuit 2 used for determination
U— 7@ FrE Leakage current characteristics

Current probe

Digital power meter

[solation
trans

Fixed
resistor |

AC =

Jf' GND ALUX Shunt res.

Leakage
4 current
meter

Fixed
resistor 2
77
TR
Earth

TDK-Lambda 5/ 35



HWS650G

INDEX

HIZEE# 3 Circuit 3 used for determination
L RFERFE Over voltage protection (OVP) characteristics

Digital power meter
______ -

Ex ternal voltage waveform
swi | VP

AC
Power
supply

o
=

5
1AmE

External + P
voltage -

BIZERIE 4  Circuit 4 used for determination
ANSJY— 8 (2R NEBE) B2 7F Inrush current waveform

Digital power meter

-
|
I :
|

ol I Load 1
AC Power |_) | S,
supply — I

I
L

AC

Ry
GND AUX

Current probe

TDK-Lambda 6 /35
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HIZEREIEE 5  Circuit 5 used for determination
A 53 Input current harmonics

Digital power meter

I

. 1

o~ | Harminic 1
1

1

AC Powi i
SUN?I;EF /licker PS.
analyzer
)_
| S,
) ¢ JAC -V
GND AUX

BIFEEE 6  Circuit 6 used for determination
ON/OFF =i ha— VREH /)25 BN SES T80
Output rise, fall characteristics with ON/OFF Control

Digital power meter

Current probe

AC Power
supply

7 %Load 1

AUX ’%Lna{i 2
GND

VPF or CPF AN" 1
TOG "
CNTI
TOG O/ OJ

TDK-Lambda 71735
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BIZEFEIE 7  Circuit 7 used for determination

INDEX

VY7 A XEJERTE Output ripple and noise voltage waveform

Digital power meter

AC
Power

oA w1t

Coaxial cable
1.5m 50Q

Oscilloscope
Bandwith : 100MHz

supply
_____ Load
AC v O R :500
P Al C1 : 0.1uF Film cap.
C2 : 100uF Elect cap.
C3: 4700pF Ceramic cap.
Load
BRI 8  Circuit 8 used for determination
MEE v - EE (& /4 AX) Conducted Emission
(a) EMC 74/V2#fE ] Non-Use of an EMC filter
AC Power Fixed
supply A.M.N. P.S. resistor 1
Fixed
resistor 2
TDK-Lambda 8135
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(b) EMC 7 1/v 2] Use of an EMC filter
EMC filter : RSEN-2010
(
AC Power EMC Fixed
supply ( AMN Filter S resistor 1
Fixed
resistor 2
HIEREEL _ Configuration used for determination
EMI %# Electro-Magnetic Interference characteristics
(a) HE& 17T (JfiiE /4 X) Conducted Emission
B BB (152 H) [ ————
D.U.T(Earthed) 7L fm”%fnf\m

Aluminum plate

it (UL i Vertical ground

A J/ =y 1 ! H

?&%@@%‘o&ff D=80cm /_ _ D=40cm reference plane
_— = /

EMI Testreceiver
spectrum analyzer

Y &my—7| B H=80cm
Power cable Stand
»
Ve L : . ra
O AJJER
2 b IR SR i AC Power supply
% Horizontal ground plane
Earth
o7 SR ~ . ..
(b) MEEESREE (Fdt /4 X) Radiated Emission
4]
D=3m AR (i )
D.U.T(Earthed) 7 /L 3 #K
| .
EMI Testreceiver S Aluminum plate
spectrum analyzer iy o
PrE T L EWES—T
\‘ 777 Power cable
Antenna .
N =)
H =T =T H=80cm
Turn table Stand
. T
JK SR Mt T ©
i - AC Power suppl;
L e Horizontal ground plane PPy
Earth

TDK-Lambda 9 /35
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1.2 fF FRIERSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DILM3054
2 | DIGITAL MULTIMETER Keysight 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT310
4 | CURRENT PROBE YOKOGAWA ELECT. 701931
5 | DYNAMIC DUMMY LOAD KIKUSUI PLZ10005WSR
6 | ACPOWER SUPPLY KIKUSUI PCR18000WEA2R
7 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
8 | DYNAMIC DUMMY LOAD KIKUSUI PLZ205W
9 | LEAKAGE CURRENT METER HIOKI ST5540
10| EMI TEST RECEIVER /
SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3
11| PRE AMP. SONOMA 310N
12| AMN SCHWARZBECK NNLK8121
13| ANTENNA TESEQ CBL6111D
14| HARMONIC / FLICKER ANALYER YOKOGAWA ELECT. KHA1000
TDK-Lambda 10 /35
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2 ¥tET—4 Characteristics
2.1 EEEH 75 —F Constant voltage output mode

2.1.1  FHFE Steady state data
1) AJi-Aff-1REZE) Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta : 25 °C
Tout\ Vin | 85VAC 100VAC | 200VAC | 265VAC Line regulation
0A 12.032V 12.032V 12.032V 12.032V OmV 0.000%
27.0A 12.030V 12.029V 12.030V 12.030V 1mV 0.008%
54.0A 12.027V 12.027V 12.027V 12.027V OmV 0.000%
Load SmV SmV SmV SmV
regulation | 0.042% 0.042% 0.042% 0.042%

2. Temperature drift

Conditions Vin : 100 VAC
Tout : 54.0 A

Ta -20°C +25°C +50°C Temperature stability
Vout 11.989V | 12.027V | 12.029V 40mV | 0.333%

Q) Vo7 A RXEEXHJ1EF Ripple noise voltage vs. Output current

Conditions Vin: 100 VAC

Vout : 12V
Ta: =20 °C -----
25°C =
50 °C

350
> 300
B ]
& 250
ot
‘0 b
220 T e =
R R e, R R
3 150 F———— =
=
2 100
a, e — ]
B 50 —
%

0
0.0 108 216 324 432 54.0

Output Current (A)
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3) #h=E.S1ZxtH /1B Efficiency and Power factor vs. Output current

Conditions Vin: 100 VAC

200 VAC———-
Vout: 12V
Taux : 0 %
Ta: 25°C
100
[ N P S 1.0 ——
90 = e
/ /
— 0.9 7
< 80 8 /
> % .
Q G
3 70 5 0.8
2 2
b ~
= 60 0.7
50 0.6
0.0 108 21.6 324 432 540 0.0 108 21.6 324 432 54.0
Output current (A) Output current (A)
4 ASIESI*XHFIEFE Input power vs. Output current
Conditions Vin: 100 VAC
200 VAC ———-
Vout: 12V
Taux : 0%
Ta: 25°C
800
600 el
) Input power = 5 -
Vin - ’
Tout : 0% Control OFF g 400 7 g
100VAC|  9.9W 4.8W 2 e~
200VAC|  10.6W 4.4W 2 200 /
g —
0

0.0 108 21.6 324 432 54.0

Output current (A)

TDK-Lambda 12 /35
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(5) ASIEIXH /I Input current vs. Output current
Conditions Vin: 100 VAC
200 VAC-——-—
Vout: 12V
Taux : 0 %
Ta: 25°C
9.0
< 6.0
Vi Input current NS
- Iout : 0% Control OFF §
100VAC|  0.19A 0.11A g 0 //
200VAC|  0.18A 0.14A N -
=]
0.0 /

0.0 10.8 21.6 324 432 54.0
Output current (A)

TDK-Lambda 13 /35
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2.1.2  BEERNUZMEM Warm up voltage drift characteristics
Conditions Vin: 100 VAC
Vout: 12 V
Iout: 54.0 A
Ta: 25 °C
1.0
0.8
~ 06
2
< 04
s
< 02
2 00
.02
=
%« -0.4
© 0.6
-0.8
-1.0
0 1 2 3 4 5 6 7 8
Time (hours)
2.1.3 H/PRFERERERFE Hold up time characteristics
Conditions Vin: 100 VAC
Vout: 12 V
Ta: 25 °C
1000
£
£ 100
H ——+
= =
) — =
T T —"——=—_
10
0 10.8 21.6 324 432 54

Output current (A)

TDK-Lambda 14/ 35
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214  HABENLS EXDEFE Output voltage rise characteristics
Conditions Vin : 100 VAC (A)
200 VAC (B)
JTaux: 100 %
Ta: 25°C
Iout : 0A Iout : 54.0A
1 < Vout — 7
B A B A
B A
.||1'in'iLil-lililliili.i-liiin'
Vout : 5V/DIV Vaux : 5V/DIV Vout : 5V/DIV Vaux : 5V/DIV
200ms/DIV 200ms/DIV

2.1.5

Iout : 0A

AB
< Vout —
— 0V —

AB
i « Vaux —
- «— 0V —
-

Vout : 5V/DIV Vaux : 5V/DIV

50s/DIV

TDK-Lambda

HABEILSH THADERE Output voltage fall characteristics

Conditions Vin: 100 VAC (A)
200 VAC (B)
JTaux: 100 %
Ta: 25°C
Tout : 54.0A
e AB
AB

I
AP

(e

Vout : 5V/DIV Vaux : 5V/DIV

200ms/DIV

15/ 35
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2.1.6  ON/OFF 2 ba—) VR ISLH _EA30 | ST T30 et
Output rise, fall characteristics with ON/OFF Control
Conditions Vin : 100 VAC
Ta: 25°C
Iout : 0A
/ﬁw o —\\\\_
«— VPF —
— 0V - | ———
— ON/OFF —
‘ Control
— I I «— OV — e
Vout : 5V/DIV VPF : 5V/DIV Vout : 5V/DIV VPF : 5V/DIV
10ms/DIV 50s/DIV
Tout : 54.0A
i «— Vout —
— VPF —
— 0V —
— l— ON/OFF —
Control
— — )V - | =
Vout : 5V/DIV VPF : 5V/DIV Vout : 5V/DIV VPF : 5V/DIV
10ms/DIV 10ms/DIV
TDK-Lambda 16 / 35
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2.1.7 BELE (ARAZ) ¥ Dynamic load response characteristics

Conditions Vin: 100 VAC
Iout: 27.0A<— 54.0A
(tr = tf = 50us)

Ta: 25°C
f=100Hz f=1kHz
— A y - «— Vout — g oo — pram
— — |7 U
— 0A—
Vout : 1V/DIV 2ms/DIV Vout : 1V/DIV 200us/DIV
+1.50% -1.83% +1.50% -1.83%

2.1.8 ASTEEBHEFFE Response to brown out characteristics

W= HRER  Interruption time
A HJEEDOK F72L  Output voltage does not drop.
B : H/TEEDIK T 20VETU )2V Output voltage drop down not reaching OV.
C: M /1BJEDOVETIL T Output voltage drops until OV.

Conditions Vin: 100 VAC
Iout: 54.0 A
Ta: 25°C

A =18ms, B =26ms, C =27ms

AB C
Vout — U,

oV —

Vout:5V/DIV |  20ms/DIV

TDK-Lambda 17/ 35
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219  HWAVYT N, JAXEF Output ripple and noise waveform

Conditions Vin: 100 VAC

Vout: 12V
Tout: 54.0 A
Ta: 25°C
Vout : 100mV/DIV 2ms/DIV

TDK-Lambda 18 /35



2.2 EEFEH /75— Constant current output mode

2.2.1  FERFME Steady state data
1) AJi-Afr-18EZE) Regulation - line and load, Temperature drift

1. Regulation - line and load

Condition Ta :

HWS650G

Vout\Vin| 85VAC 100VAC | 200VAC | 265VAC Line regulation
1.2V 54.136A 54.136A 54.133A 54.135A 3mA 0.006%
6V 54.143A 54.141A 54.143A 54.143A 2mA 0.004%
12V 54.124A 54.121A 54.118A 54.118A 3mA 0.006%
Load 19mA 20mA 25mA 25mA
regulation | 0.035% 0.037% 0.046% 0.046%
2. Temperature drift
Conditions Vin :
Vout :
Ta -20°C +25°C +50°C Temperature stability
Tout 54.415A 54.121A 54.055A 360mA | 0.667%

INDEX

25 °C

100 VAC
12V

Q) Vo7V A XEFiRH JIBEE Ripple noise current vs. Output voltage

Conditions Vin :

600

?é 500

= 400

S

5 300

2

2 200

2

&

2 100
0

Outnut voltage (V)

TDK-Lambda

12

100 VAC
Iout: 54.0 A
Ta: -20°C -—--
25 °C ===
50 °C
14
19 / 35
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(3) 2= Xt /IBIE Efficiency and Power factor vs. Output voltage

Conditions Vin: 100 VAC
200 VAC'———-
Tout: 54.0 A
laux : 0 %
Ta: 25°C

100
i 1.0 T ——
90 S ;7
e
_ p 0.9
s 80 / g
> 8
S &
8 70 / 508
& Z
fam}
~ 60 m0.7
50 0.6
0 2 4 6 8 10 12 14 0 2 4 6 8§ 10 12 14
Output voltage (V) Output voltage (V)
4) AS1ESI*IHFIEE Input power vs. Output voltage
Conditions Vin: 100 VAC
200 VAC ——--
Iout: 54.0 A
laux : 0 %
Ta: 25°C
800
Z
600 >
< 7
) Input power =
Vin ~ %
Control OFF ig 400 Z
100VAC 4.8W 2 A
200VAC 4.4W 5 500 7
= /
/
0

0 2 4 6 8 10 12 14
Output voltage (V)

TDK-Lambda 20 / 35



(5) ANTEFRXHAEE

HWS650G

INDEX

Input current vs. Qutput voltage

Conditions Vin: 100 VAC

200 VAC———-
Iout: 54.0 A
Taux : 0%
Ta: 25T
9
Input current = 6
Vl_n npu curren S
Control OFF =
100VAC 0.11A £
200VAC 0.14A .‘5‘ 3 g
2 =
0 [ L L i L L i
0 2 4 6 8 10 12 14

TDK-Lambda

Output voltage (V)

21/ 35



2.2.2

O
-0.6

BERNVZMEM Warm up current drift characteristics

1.0

Conditions

Vin :
Vout :

Iout

Ta:

HWS650G

INDEX

100 VAC
12V
: 540 A
25 °C

0.8

0.6

04

(

S
&}

ut current drift (%)
- =)
\S}

£-0.4

-0.8

-1.0

3 4 5

Time (hours)

TDK-Lambda
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223  HABEWRILS EXDEFE Output current rise characteristics
Conditions Vin: 100 VAC (A)
200 VAC (B)
Vout: 12V
laux: 100 %
Ta: 25°C
Iout — T
B A
0A —
Vaux — ! :
B! CA
ov —
Vin —
Tout : 20A/DIV Vaux : 5V/DIV
200ms/DIV
224  HABWSLH TODRFE Output current fall characteristics
Conditions Vin: 100 VAC (A)
200 VAC (B)
Vout: 12V
laux: 100 %
Ta: 25°C
Tout — | m—
| AB
0A —
Vaux — AB
oV —
Vin —
Tout : 20A/DIV Vaux : 5V/DIV
200ms/DIV

23 /35
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2.2.5  ON/OFF = ba— VBRI 325 B30, SETFA30 et
Qutput rise, fall characteristics with ON/OFF Control

Conditions Vin: 100 VAC
Vout: 12V
Ta: 25C

Iout —

0A —
CPF —

P e s i e i
oV —
ON/OFF — —
Control Ei
oV —

Iout : 20A/DIV CPF : 10V/DIV
10ms/DIV

Tout —

0A — K

CPF —

oV —
ON/OFF —

Control

o —» |[=——

Iout : 20A/DIV CPF : 10V/DIV
10ms/DIV

TDK-Lambda 24 /35



HWS650G
INDEX
22.6 AJIBIEBHERME Response to brown out characteristics
W#f=EER  Interruption time
A HIEWOMK F72L  Output current does not drop.

B : H/TEIRDIE T 230AE TU )72V Output current drop down not reaching 0A.
C: H)JEFA0AETIE T Output current drops until 0A.

Conditions Vin: 100 VAC

Vout: 12V
Ta: 25°C
A =18ms, B =26ms, C =28ms
ABC ; ; ;
Tout —
0A —
R AVAVAV - VAVAVAVAVAV.
Iout : 20A/DIV 20ms/DIV

227 HWAHIYTI N JARXEEF Output ripple and noise waveform
Conditions Vin : 100 VAC

Vout: 12V
TIout: 54.0 A
Ta: 25 °C

Tout : 200mA/DIV | 2ms/DIV

TDK-Lambda 25 /35
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2.3 WEIERERE Over current protection (OCP) characteristics
Conditions Vin : 100 VAC
Ta: -20°C =—=—=——-
25 °C —-—-—-
50 °C
16
12 e i e i S S S S S G S S S S S S
3 |
g )
c 8 J
2 |
o |
S 4 }
|
!
0
0 10 20 30 40 50 60 70
Output current (A)
24 WEERERE Over voltage protection (OVP) characteristics
Conditions Vin: 100 VAC
Tout : 1A
Ta: 25°C
g < OVP point
— 0V
Vout : 5V/DIV 500ms/DIV
26 / 35
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2.5 AT —T BN (BAER) B Inrush current waveform

Conditions Vin: 100 VAC
Vout : Nominal output voltage
Iout : Maximum output current

Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°

A - -

| _‘fﬁ‘.ﬁf‘{?ﬁfﬁﬂﬂf‘ﬁt&lﬁ i
I .WwﬂNWWMWMWWWM vin —WWWWWW”‘ m,u\.a’;‘uJWWfU\W
lin : 20ADIV | | 100ms/DIV. lin : 20A/DIV | . IOOms/DIV-

Conditions Vin: 200 VAC
Vout : Nominal output voltage
Iout : Maximum output current

Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
6 =0

d>—90

EJWWMWMMWWNWWM —Tin — L'ﬂ = “; I‘W\MWM'\WW

—MWMNMNMMWM&WWMMMM ~Vin— —WNVWWV\%WI i f i v“ Wi WMM

lin : 20A/DIV | 100ms/DIV Tin : 20A/DIV | 100ms/DIV

TDK-Lambda 27/ 35
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2.6 BT K5 Input current harmonics
Conditions Vin: 100 VAC
Vout : Nominal output voltage
Tout : Maximum output current
Ta: 25°C
100.000
JIS C61000-3-2 Limit (class A) g
10.000
< 1.000
=i
& 0.100
3
Q
Q == = = = E = === ==
2 0.010
=]
£ 0.001 -
asi 1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic number

Conditions Vin: 230 VAC
Vout : Nominal output voltage
Tout : Maximum output current
Ta: 25°C
I

il

JIS C61000-3-2 Limit (class A)
10.000

[e) o
- o
s 3
S (=)

Harmonic current (A)

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39
Harmonic number

2.7 ASIEFREEA Input current waveform

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout : Nominal output voltage Vout : Nominal output voltage
Iout : Maximum output current Iout : Maximum output current
Ta: 25°C Ta: 25°C

N4 V4 VISR G- NG
\N\J Vi

Iin : 10A/DIV | Sms/DIV Iin : 10A/DIV Sms/DIV
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2.8 V—7EiRE: Leakage current characteristics

Leakage current (mA)

Leakage current (mA)

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Conditions Vout : Nominal output voltage
Tout : 0A
Maximum

Ta: 25°C
f: 50 Hz

80 120 160 200 240 280
Input voltage (VAC)

Conditions Vout : Nominal output voltage
Iout : 0A
Maximum
Ta: 25°C
f: 60 Hz
= —
L~ —
/
—

80 120 160 200 240 280
Input voltage (VAC)
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HWS650G

INDEX
29 EMI % Electro-Magnetic Interference characteristics
MEE BT Conditions Vin: 100 VAC
Conducted Emission Vout : 12V
EMC7 (/v H:Ad Iout: 54 A
Non-Use of an EMC filter Taux: 100 %
Ta: 25°C
Phase : N 100 ¢
90 | N VCCI Class A
Point A w £ - QP L‘mllt
(0.20MHz) ) ¢
Ref. Limit |[Measure \>3 60 &~ <
Data| (dB) (dB) Bf
. 0.0 4 3 50 J\,} ﬂ Ml i VCCI Class A
Q : A& MUIAINT L AV Limit
AV 66.0 57.4 YTV
20 F
10 F
00A15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L 100 ¢
9 F VCCI Class A
g B QP Limit
Point B 80 [ A P
(0.20MHz) = "E
.. > 60 — &
Ref. Limit |[Measure c% 3
= 50 ;

Data| (dB) (dB) T 0 ,/\} T J VCCI Class A
Qp | 79.0 | s64 | & VAL AV Limit
AV | 66.0 | 563 N Y

10

00;5 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]
EN55011-A,EN55032-A,FCC-AD[RFHEILVCCI class AO[RFHE L [FIL
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
W — 7l
Waveform is peak values.
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INDEX
Mew - Conditions Vin: 230 VAC
Conducted Emission Vout: 12V
EMC7 4V 4 K48 Tout: 54 A
Non-Use of an EMC filter Jaux: 100 %
Ta: 25C
Phase : N 100 ¢
90 F X VCCI Class A
Point A : padi QF lellt
(0.20MHz) ) ¢
Ref. Limit |Measure| % © - <
Daaf L@ | S5 LI | VOCI Cliss A
> Y ..
Q : : Bk \/L\(Ullqj L M\ n " "’\NJ AV Limit
AV 66.0 57.4 F bl
20 F
10 L
0

0.15 0.50 1.00 500 1000 30.00
Frequency [MHz]

Phase : L 100 ¢
w0 VCCI Class A
; _B QP Limit
POlnt B 80 3 //
(0.20MHz) A
. 2 60 [ A& <
Ref. Limit |Measure % : ) |
3, 50 |
Data| (dB) (dB) =7 ]\ ﬂ h
S 40 P «NHAN ; VCCI Class A
QP | 790 | 565 | & iVl (I W AV Limit
AV 66.0 56.5 " E
10 F
0

0.15 0.50 1.00 5.00  10.00 30.00
Frequency [MHZ]

EN55011-A,EN55032-A,FCC-AD [RFUEITVCCI class ADBRFEL R
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.

W T — 27l

Waveform is peak values.
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INDEX
M iR Conditions Vin: 100 VAC
Conducted Emission Vout: 12V
EMC7 (/v 21 H Tout: 54 A
Use of an EMC filter Jaux: 100 %
Ta: 25C
Phase : N 100
90 :
Point A 80 VCCI Class B
(0.20MHz) 0k A QP Limit
. S ad < |
Ref. Limit |Measure| = — <
Data| (dB) (dB) ? 0 A '
QP | 636 | 357 | 2"} VCCI Class B
AV | 53.6 | 357 3 A T s ‘ o™ AV Limit
20 F
10 F
N
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : L 100
90 :
Point B 80 f B VCCI Class B
3 g imi
(0.20MHz) | —™ = e QP Limit
.. > F -~
Ref. Limit |Measure %60 ] <
Data| (dB) @ | =7
05) 40
QP | 636 | 335 | 8 1) - s VCCI Class B
AV | 53.6 | 35.6 N ol - AV Limit
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BDO RSl IXVCCI class BORAE L [T
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
g A}
Waveform is peak values.
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ME 1R
Conducted Emission

EMC~7 (V4218

Use of an EMC filter

Phase : N
Point A
(0.20MHz)
Ref. Limit (Measure
Data| (dB) (dB)
QP 63.6 35.7
AV 53.6 35.7
Phase : L
Point B
(0.20MHz)
Ref. Limit (Measure
Data| (dB) (dB)
QP 63.6 35.5
AV 53.6 35.6

Level [dB(uV)]

Level [dB(uV)]

HWS650G

ENS55011-B,EN55032-B,FCC-BD[RSHEIXVCCI class BORSEE[EIL

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

WIIE— 2 fE
Waveform is peak values.

INDEX
Conditions Vin: 230 VAC
Vout : 12V
Tout: 54 A
Jaux: 100 %
Ta: 25C
100 F
90 i
% f VCCI Class B
10 QP Limit
™~ P |
60 F <
s0 [ - «
-
10 F J
a O\ . VCCI Class B
A A AV Limit
20 F
10 F
o
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
100 r
% f VCCI Class B
70 L B QP Limit
™~ A1
60 F <
:\
50 | <
a0 |
40 F
30 [\ VCCI Class B
AW il g
20 E ud AV Limit
10 i
0 [
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZ]
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MEE B R Conditions Vin :
Radiated Emission Vout :
Iout :

Taux :

Ta:

HORIZONTAL 0T
70 :
Point A 60
(T45MHD) | _ | A
Ref. Limit |Measure \>=L : / l
Data] (@B) | (dB) ?“’ /\ \
QP | 400 | 36.8 ;5*“ VNG A
20 WA‘V ! ;
10
0
30 50 100 500 1000
Frequency [MHz]
VERTICAL v
70
B
Point B 60
(74.3MHz) 530 L/
Ref. Limit |Measure %m / | L
Data| @B | @B | = ﬂﬁp
QP | 400 | 366 | 3" NJ%? A
20
¥
10
0

30 50 100 500
Frequency [MHz]

1000

EN55011-B,EN55032-B,FCC-BD [RFUEITVCCI class BOBRFAEL[FIL
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

W T — 2l

Waveform is peak values.
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100 VAC
12V

54 A
100 %
25 C

VCCI Class B
QP Limit

VCCI Class B
QP Limit

|
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MEE B R Conditions Vin :
Radiated Emission Vout :
Iout :
Taux :
Ta:
HORIZONTAL o r
70
Point A 60
(75.0MHz) N A

Ref. Limit |Measure E |
Data| (dB) (dB) ? B

%‘

—

QP 40.0 34.6

Frequency [MHz]

VERTICAL 0
70
Point B 60 B
(34.2MHz) Y rd
Ref. Limit |Measure // |

¢
Data| (dB) (dB) %
QP | 400 | 347 §

30 30 100 500 1000
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD [RFUEITVCCI class BOBRFAEL[FIL
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

W T — 2l

Waveform is peak values.
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INDEX

230 VAC
12V

54 A
100 %
25 C

VCCI Class B
QP Limit

]
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