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1. WEFHE  Evaluation Method

1.1 JEEE Circuit used for determination

(1) #¥M:  Steady state data

Digital power meter

CVCF

HWS600

!
E
|

l LOAD
AN

Conirolled temp. chamber

(2) A% F Y7 bReE Warm up voltage drift characteristics

Same as Steady state data

(3) BEFMBHEISM  Over current protection (OCP) characteristics

CVCF

Digital power meter

I

hunt Res.

Digital
muitimeter

LOAD

Contrelied temp. chamber

@) WEEREERME  Over voltage protection (OVP) characteristics

Same as Steady state data

(5) HHhxb BBV Output rise characteristics

Same as Steady state data

) HMAZLTHEY &M Output fall characteristics

Same as Steady state data

DENSEI-LAMBDA
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HWS600

(1) ONOFF =y bhu—ABHsrh B8
Output rise characteristics with ON/OFF CONTROL

@ CVCF

%’LOAD

{>
Shunt Res,

MATT ovpe
T

—0__\0-‘

(8) ONOFF=ay ha— A s TR0
Qutput fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/OFF CONTROL

9y BEHE (AHEE) fH  Dynamic line response characteristics
Same as Steady state data

(10) IBERRE (ATA%E) &Y  Dynamic load response characteristics

Digitol power meter

Dynomic dummy load

-

~ v - Logd] 1
) | cver %] -
Load) 2
—
— Shunt Res.
Current probe
Gutput current waveform Output current waveform
fout Min <—-> 100% lout 50% <=~=~> 100%
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(11) AD¥—P8H (RAEH) ¥ Inrush current characteristics

Digital power meter

DYNAMIC
SIMULATOR -

LOAD

Shuni Res.

Current probe

(12) U — 7 B Leakage current characteristics

Slide Reg.

A

\ v
VAN I LOAD
200V

Shunt Res.

Leckage current meter

Range used———AC(For SIMPSON MODEL 229-2)
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HWS600

(13) WA Y » 7N A X% Output ripple and noise waveform
(a) Normal Mode (JEITA Standard RC-91314)

CVCF

5m 305 Cable

%;1 Oscilloscope

w;—‘}im Bandwidth © 100MHz

R:5&58 0

C1: 4700pF Film Capocitor

{b) Normal + Common Mode

CVCF

Oscilloscope

Bandwidth © 100MHz

Film Capaciltor

(14) A& /234 FIRt  Standby current
Same as Steady state data

DENSEI-LAMBDA T-4



(15) EMI $%

Electro-Magnetic Interference characteristics

(a) HEHFWMTEBIE UFBR/ A4 X)

Conducted Emission Noise

HEBEE i)

GG EDRE

D.UT (Earth)

HWS600

AMN 50 Q /50 #H 7 Aluminum plate 7 38
Specirum Anaolyzer an
Esi Test Receiver D=80cm ' |
RF Relay Maolrix
) AC Cord -
S - F | Stond H=80em
é}\
! ; o
1 \ C | I o
Eorth Metol Ground Ploin . Lot inout Line
4 2EAEE o ADEE
T4 b7 i
(b) MEERBE EHR/ 14X
Radiated Emission Noise
D=3m -
Specirum Anoclyzer RIS (R
EMI Test Receiver D.U.T.(Earth)
RF Reloy Matrix
Biconicul Antennc Auminum slote .-
ﬁ AL FUFE v P R
\. 1 ¥ Stond &
Turn Toble
] H=80cm by~ T
-
! | ]
7}7' \ Meto! Ground Plain - | ?L'n
Earth ~ Filkter nput Line
e ERAAD S ADER
T-5
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HWS600

1.2 EHRIEMEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCQOPE TEKTRONIX TDS540B/TDS540D
3 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740E/DL1740EL
4 | DIGITAL MULTIMETER YOKOGAWA ELECT. 7544 1
5 | DIGITAL MULTIMETER AGILENT 34970A
6 | DIGITAL POWER METER YOKOGAWA ELECT, WTIHI/WT210
7 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS03
8 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L,
9 | SHUNT RESISTOR YOKOGAWA ELECT, 2215
10 | SLIDE REGULATOR MATSUNAGA SD-2650
11 | CVCF TAKASAGO AAZOOOIXG
12 | CVCF KIKUSUI PCR-2000L/PCR-40001.
13 | LEAKAGE CURRENT METER SIMPSON 229-2
TAKAMIZAWA
14 | DYNAMIC DIiP SIMULATOR CYBERNETICS PSA-210
15 | CONTROLLED TEMP. CHAMBER ESPEC SPL-2KPH-A
16 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
17 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
18 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
19 | RFRELAY MATRIX ROHDE & SCHWARZ PSU
20 | AMN KYORITU DENSHI KNW-242
21 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106
22 | UNIVERSAL POWER ANALYZER VOLTECH PM3000A
NF ELECTRONIC
23 | SINGLE-PHASE MASTER INSTRUMENTS 4420
NF ELECTRONIC
24 | REFERENCE IMPEDANCE NETWORK 20A] INSTRUMENTS 4150
DENSEI-LAMBDA T-6




HWS600

2. B4 Characteristics
2.1 Bk Steady state data
(1) ANF7 - &7+ iEEFE) Regulation - line and load, Temperature drift
5V ]
1. Regulation - line and load Condition Ta:25C
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.014V | 5014V 5014V | 5.014V OmV 0.000%
50% 5.013V | 5014V 5013V 5.013V ImV 0.020%
100% 5.013V | 5.013V | 5,013V | 5.013V OmV 0.000%
load ImV 1mV ImV ImVY
regulation] 0.020% | 0.020% | 0.020% | 0.020%
2. Temperature drift Conditions Vin=100VAC
Iout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 5010V | 5013V | 5013V 3mV 0.066%
| 12v |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12,025V { 12,025V | 12.025V | 12,025V OmV 0.000%
50% 12024V | 12,025V | 12,024V | 12,025V ImV 0.008%
100% 12,025V | 12.025V | 12,024V | 12,025V ImV 0.008%
load ImV 0mV ImV 0mV
regulation| 0.008% | 0.000% | 0.008% | 0.000%
2, Temperature drift Conditions Vin=1060VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 12,019V | 12.024V | 12,031V 12mV 0.098%
| 24V |
1. Regulation - line and load Condition Ta:25C
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.000V 1 24010V | 24011V | 24011V 2mV 0.008%
50% 24,010V | 24011V | 24.011V | 24011V ImV 0.004%
100% 24,011V | 24.012V | 24.012V | 24012V ImV 0.004%
load 2mV 2mV ImV imV
regulation} 0.008% | 0.008% | 0.004% | 0.004%
2. Temperature drift | Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 23080V | 24011V | 24,030V 50mV 0.210%
DENSEI-LAMBDA T-7



HWS600

(2) HABE - V4 XBEMFATELE
Output voltage and Ripple noise voltage vs. Input voltage Conditions Tout : 100 %
Ta : -10°C -

5V |

6'0 ' H H H i H H ] 300
; | Odtput voliage i i
s s s cas o L S PP

T e
150

160

Qutput voltage (V)

50

Ripple noise volitage (mV)

0.0 - 0
50 100 150 . 200 250

12v |

18.0 : : : ! : : : : 300

: : : : : :
5 T S O SO P AUt SOt AT

12,0 v et e 200
0.0 |-n -------------- A — 150

6.0 ﬁy,y,,,,V,gNM:::',':v",%:‘:,":,"::',':;- uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu :_-uru-,%:ur.-.u-..-..-.ir‘:_-.: uuuuuu 100

T e S —— T wn W p—13

Quiput voltage (V)

Ripple noise voltage (mV)

0.0 5 ‘ ‘ 5 5 : 0
50 100 150 200 250

Input voltage (VAC)

24V |

30.0 : : : : . : : 300

; i | Output voltage ; ;
25.0 [rorereee o T TR ] 250

: ; : : i H :
H | H ' i H :
. | : 4 i . ¢

RPN SRR (RUPIROIU PR S S A N S .

20.0 : ! : ; 1 1 1 200
H i 3 ' i i :
. i : 4 3 i i
H | H : i i i

15.0 150

10.0 100

Output voltage (V)
Ripple noise voltage (mV)

5.0 50

50 100 150 200 250

Input voltage (VAC)
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(3) ZhaB « ASIBFRHAER
Efficiency and Input current vs, Output current Conditions Vin : 85 VAC -——---
: 100 VAC —-—-—
: 200 VAC e
1265 VAC ————

Ta : 25°C
5v |
T S—— e e s S I 1111
~~~~~~~~~~~~~~~~~ __a_“____mEft:lfxEncy
< ’ e : =
g &
@
= 2y
5 g
B S
: :
12V
U1 T b s e e IR )
----------------- oo B GlORGY -
< 1no ? .
g &
)
oy
§ 8.0 5
5 5
£ =
= 4.0 -
0.0
0 20 40 60 80 100
Output current (%)
24V |
T r— ----------------- oo ~~~~~~~~~~~~~~~~ e I LY
< 120 S
5 8.0 é
B a
= 40
0.0
0 20 40 60 80 100
Qutput current (%)
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(4) A3 « ADEHA HHBHE
Power factor and Input current vs. Qutput current Conditions Vin : 85 VAC ------
: 100 VAC ———
: 200 VAC ———
: 265 VAC ————
Ta : 25°C

JTXCJ Se— TSN S j S R 1.0
,,,,,,,,,,,,,,,,,, T T T T T L
- : —1 § Power factor
D120 e T e e 0.8 &
g BRI YOO SR PPt DRSS S 3
: : ! : Le 1
580 [ o oo LR S 06 £
+ : ' * A =S A o
a nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn [AF Rttt - ___...-“ uuuuuuuuuuuuuuuuuuuuuu A
A ‘ 0.4
0.2
12V
16.0
Z 120 =
g &
B 5
g £
=
.
=
24V |
16.0 : —— 1.0
- ! T Power factor
< 120 S T R S e 08
qg i H i E
bt
[=} fy
k=]

Qutput current (%)
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2.2 BEFY 7 Mgk

Warm up voltage drifi characteristics

Conditions

HWS600

Vin : 100 VAC
Tout : 100 %
Ta 25 °C

......................................................................................................

..........................................................................

5v |
0.20
£ 010
&
4
4
& 000
g
5
g 010
&
-0.20
| 12v |
0.20
S
g 010
5
&
2 000
o
-
=
§" -0.10
-0.20
| 24V
0.20
S 010
&
g
Q
& 000
]
=3
B
g -0.10
o
020

Time (hrs)

3 35

......................................................................................................

Time (hrs)
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HWS600

2.3 BERIRAERNE
Over current protection (OCP) characteristics Conditions Vin : 85 VAC -—-———--—
100 VAC ——-—-~
200 VAC ———
265 VAC ————~-
Ta : 25°C

5v. |

6.0

............................................................................................................

““““““““““““““““““““““““““““““““““““““““

Output voltage (V)

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

150

Output current (%)

12.0 : : ; j B
L e Lt E R MMMMMMMMMMMMMMMMMM
8.0 oo e vvvvvvvvvvvvvvvvv oo

6.0 .................. e MMMMMMMMMMMMMMMMMM ,,,,,,,,,,,,,,,,,

Output voltage (V)

) SRS S — — S— £ I

; i ' i
H i ' i
: i ' i
2 g e
. 1 J : 1 }
3 i H i
i i . i
N i

0-0 % E
0 50 100 150

| 24V |

3 1 T H ,
i ' B H H
i 4 | H H
250 P e AT a e
. i v b i f
H
Y T " ' i
H ¢ i H i
H . | 1 i
H : | ' H
H H ' | ‘
| i ' '
2000 b e Uy SRS UR PR NOU T SRRt SN
. i v ; d
i i . | A
i i . : h
: ) . . t
3 i . . '
i i . H H
3 i . H H
3 3 1 H H
150 S e e .
R g f i d i
' i i : H
. H i B H
. H i B H
. H i B i

v | i X i
' \ i 5 i
4 i i : i
100 .............................................................................................. SRR SOOI
+ ‘ v i ! h
' i i i 1
H ' i i .
' H i i :
H i i i .

Output voliage (V)

00 i ; | |
0 50 100 150
Output cwrrent (%)
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2.3 BERRERE

Over current protection (OCP) characteristics Conditions Vin : 100 VAC
Ta : -10C
25 °C
50 °C
5v. |

6.0 : !

5.0 o \\m} ~~~~~~~~~~~~~~~~~
> B S IS NS N SR
% 40 'i ; i ! U
S 30 | b L EP—
z : E p
B R BT el
%“ 29 2fataieitte ol S —" = o :

o e .
1‘0 ,;; ....................................................
0.0 i : i
0 50 100 150
Output current (%)
| 12V

14.0 1

12.0 R
E [TV I O S R S A . 1 S—

& !

?gn 8.0 UV DR Y A [P :1..‘ nnnnnnnnnnnnnnnn
=) ‘

"; 60 ............................................................................................. ;.;\u .............
B b Y IR
g * Vi

7 s S T SRS i,. ““““““““““““

0.0 : : ] : \'

0 50 100 150
Qutput current (%o)
| 24v |
25,0 |t
S 200 I T T LLLLLEEEEEEEEEEE B :i ...............
7]
:éﬂ | T R e e . T A —
=]
> ‘
B 100 oo Rt & I S
3 i

5.0 WJL \. ,,,,,,,,,,,,,,

0.0 . ‘

0 50 100 150

Output current (%0)
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2.4 BEERERME

Over voltage protection (OVP) characteristics Conditions
5V
2V/DIV | 2s/DIV
12V
5V/DIV | 2s/DIV
24V

HWS600

Vin : 100 VAC
Tout: 0%
Ta : 25°C

<« OVP point

«— Vout

«— 0V

«~ OVP point

<« Vout

— 0V

< OVP point

« Vout

< OV

[0VDIV___ | 5s/DIV

DENSEI-LAMBDA
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2.5 HJisrs B3 D i

Output rise characteristics

SV

Conditions

VDIV |

12V

R

5V/DIV___ | 200ms/DIV

[ 24v

10VDIV___ | 200ms/DIV

DENSEI-LAMBDA

HWS600

Vin : 85 VAC (A)
100 VAC (B)
200 VAC (O
265 VAC (D)

Jout : 0%

Ta : 25T

«— Vout

« 0V

« Vin

«— Vout

— OV

< ¥Vin

- Vout

« 0V

T-15
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2.5 WAL H BAS Y Fitk
Output rise characteristics Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Tout : 100 %

f 5v. | Ta : 25°C

«— Vout

S S S SN R A

« Vin

| 12v |

« Vout

........ ......... ......... ......... ......... T «— OV

| 24v |

iéég'g;z;%:(-v(m

e gy

Hiﬁt i it ‘ ": I Bty ;< H <_ i

VDY ] 200ms/DIV
DENSEI-LAMBDA T-16
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2.6 [HASIH TR 4k
Output fall characteristics Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
TIout : 0%

3V | | | ‘ | | | | | Ta : 25°C

«- Vout

......... T T e S SN U W

«— Vin

[ IsDIV

12v |

<« Vout

« OV

— Vin

[ 2¢/DIV

24V |

«— Vout

« OV

VDV | 3DV
DENSEI-LAMBDA T-17




2.6 HASLHTHY feik

Output fall characteristics

L5V |

Conditions

HWS600

85 VAC (A)
100 VAC (B)
200 VAC (©)
265 VAC (D)
Tout : 100 %

Ta : 25°C

Vin :

« Vout

« OV

«— Vin

SVDIV | 20msDIV_

A BiCD |

«— Voui

1< OV

«— Vin

<~ Vout

« 0V

«— Vin

T0VDIV | 20ms/DIV

DENSEI-LAMBDA
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2.7 ON/OFF oy ho—/BEHANE B Y &4

Output rise characteristics with ON/OFF CONTROL

5V |

Conditions

___________ ST T
__________ T |
""" AT LT R vy
VA -
7
| |

----------------------

24V |

T y o 7 T T (EaTe s
I S S R A

....................

SOms/DIV

DENSEI-LAMBDA

HWS600

Vin
Tout
Ta

100 %
25°C

« Voui

1 0V

| PF SIGNAL

|« ON/OFF

CONTROL

i~ Vout

ptdbpr] e QY

|« PF SIGNAL

| oN/OFF

CONTROL

1< Vout

o P 1)

|« PF SIGNAL

< oN/OFF

CONTROL

100 VAC

T-19



2.8 ON/OFFay ha—VEEHALH TR Y K

Output fall characteristics with ON/OFF CONTROL

5V

Conditions

HWS600

Vin : 100 VAC
Tout : 100 %
Ta : 25°C

1< Vout

T A AP

e 0V

|— PF SIGNAL

I AT IR AT AP ST R :

|— ON/OFF

CONTROL

20ms/DIV

12V |

e Vout

..............

1 OV

{<— PF SIGNAL

PRV ETRT AT AT R

|« ON/OFF

CONTROL

24V

te— Vout

oot Hj(—— ov

{<— PF SIGNAL

ON/OFF
CONTROL

10V/DIV

— 20ms/DIV___

DENSEI-LAMBDA
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HWS600
2.9 Hi PR R

Hold up time characteristics Conditions Vin : 100 VAC ——-
200 VAC ——
Ta : 25°C
5V |
1600
£
'5 100
=
e
7
10
0 20 40 60 80 100
Output current (%)
| 12v |
1600
g
i
=100
B
o
<
jen
10 i
0 20 40 60 80 100
Output current (%)
| 24V |
1000
£
g
= 100
=
2
ﬁ 1
10 ‘?
0 20 40 60 80 100
Output current (%0)
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2.10 BERE (AHRBE) i

Dynamic line response characteristics

5V

Conditions

Tout :

Ta

Vin :

T T T T T T T T T T

T e T T T T T T T T

.....

PRECTRCTRCT TSR THE WOT UOL-IC S JUE ST 0 ST S S S S S-S

PR S B SR ST S ST ST SN ST I OF SR

A s 2 20 A 2t i

.......................

.............

e M M ket

.....................

...................

OV

5 OOmS/DIV

DENSEI-LAMBDA
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85 VAC—132VAC(A)
170 VAC——265VAC (B)
100 %

2 25°C

4 <— Vout (A)
4« Vout (B)

< Vin

+ < Vout (A)
m <— Vout (B)

< Vin

1 Vout (A)
< Vout (B)

« Vin

T-22



2.11 BEGE (BAFAE) i

Dynamic load response characteristics

[ sv ]

=100Hz

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

200mV/DIV

2ms/DIV

+3.40%

3.90%

Load current

tr = tf = 50us

Tout

50% <— 100%

200mV/DIV

200 . s/DIV

+3.70%

-3.80%

- Vout}

"]+ Tout

e Tout

Conditions

HWS600

Vin
Ta

: 100 VAC
: 25°C

L.oad current tr = tf = 50us
TIout 0% < 100%

r\\<— Vout

— Tout

200mV/DIV

2ms/DIV

+5.10%

-8.10%

Load current tr = tf = 50us

Tout 0% ~— 100%

: « Vout

<« Jout

200mV/DIV

200 u s/DIV

+5.00%

-7.30%

DENSEI-LAMBDA
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2.11 BEGE (ARHAE) ¥t

Dynamic load response characteristics

[12v ]

f=100Hz

Load current tr = tf = 50us
Tout  50% =— 100%

: é—w Vout'

200mV/DIV 2ms/DIV
+0.67% -0.67%
f=1kHz
Load current tr = tf = 50us

Tout

50% «——> 100%

200mV/DIV

200 p s/DIV

+0.63%

-0.63%

{< Tout |

« Jout :

Conditions

HWS600

100
: 25

Vin
Ta

Load current tr = tf = 50us

Tout 0% <—>100%

VAC
C

:—-{@— Vout

dededededti b o L

200mV/DIV

+1.23%

Load current tr = tf = 50us
Tout 0% < 100%

e vouth o\ N T

« Vout

« Jout

200mV/DIV

200 u s/DIV

+1.40%

~2.23%
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2.11 BEISE (RER/E) Wi

Dynamic load response characteristics

[ oav |

f=100Hz

Iout

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

,,,,,,,,,,

.............

1 OOmV/DIV

ZmS/DIV
+0.15% -0.16%
f=1kHz
Load current tr = tf = 50us

Tout

50% <—= 100%

100mV/DIV

200 1 s/DIV

+0.20%

-0.15%

T(*"" Vout |

« Jout ¥

— Jout |

Conditions

HWS600

Vin
Ta

1 100
1 25

Iout

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

.....

dem nedsiundnbmonsadassadomimalm ot et i

VAC
T

<« Vout

<= Jout

ZOOmV/DIV

2ms/DIV

+0.29%

-0.62%

Load current tr = tf = 50us

Tout

0% < 100%

1< Vout

.................

« Tout

200mV/DIV

200 u s/DIV

+0.33%

-0.60%
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2. 12 ANBERERE

Response to brownout characteristics

HWS600

Conditions Vin : 1060 VAC

Tout : 100 %

Ta : 25°C
| 5v |
A B
«— Vout
A = 28ms
B =29ms
N - OV
12V
— Vout
A=23ms
B~=28ms
« OV
C=29ms ;
-+ Vin
| 24v
«— Vout
A=25ms
B =28ms
— OV
C=29ms .
~ e Vin
10V/DIV | 20ms/DIV

DENSEI-LAMBDA
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2. 12 AN EBIEBRERE

HWS600

Response to brownout characteristics Conditions Vin : 200 VAC
Tout : 100 %
Ta : 25°C
5V
gA B
«— Vout
A =35ms
B = 36ms
1 P — OV
....................... - e Vin
2V/DIV | 20ms/DIV
12V
A BC
: ! < Yout
A=25ms
B =34ms
................................................................................................ — OV
C=35ms
................................................................... - Vin
5V/DIV | 20ms/DIV
24V
«— Vout
A =28ms
B =134ms
«— OV
C=35ms

e Vin

10VDIV___ | 20ms/DIV_

DENSEI-LAMBDA
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HWS600
2.13 ANV —UBH (BANER) Wit

Inrush current waveform ) Conditions Vin : 100 VAC
Tout : 160 %
Ta : 25°C
L5V |

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

«- Vin

20ADIV | 100ms/DIV

« Tin
Switch on phase angle
of input AC voltage
$=90"
e Vin

20A/DIV | 100ms/DIV

DENSEI-LAMBDA T-28A



HWS600
2.13 AN —T8RH (BANER) it

Inrush current waveform Conditions Vin : 200 VAC
Tout : 100 %
Ta : 25°C
| sv |

Switch on phase angle

of input AC voltage

o=0"
— Vin
20A/DIV___ | 100ms/DIV
hh:‘“ 1.”11”hﬁmnnmmmmma -
. : : gﬂ’ LARRAS ywuwwwwwwww lin
Switch on phase angle : : : 5
ofinput AC voltage | b
$=90"
1 — Vin
20A/DIV___ | 100ms/DIV

DENSEI-LAMBDA - T-29A



HWS600

0%
30 %

160 %

Iout -

Conditions

2. 14 BHERFZE AERMT

Inrush current characteristics

25°C

Ta

5V

: 100 VAC

Vin

{7} JuaLID YSILIU

100

1

0.0

Brown out time (sec)

Vin : 200 VAC

b e

TS I B
-

{¥) jueLmd ysnauy

100

10

0.1

0.01

Brown out time (se¢)

HTHD,

-
e
(-

(3. 2REABIE S AT

¢ LRE

Above data includes secondary inrush current.

*
.
)
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2.15 AABHRIER

Input current waveform

5V |

HWS600

Conditions Iout : 100 %

10A/DIV

Sms/DIV

10A/DIV

Smy/DIV

DENSEI-LAMBDA

Ta : 25°C

Vin @ 100 VAC

< lin

Vin : 200 VAC

« Jin

< Vin

T-31



HWS600
2.16 TRBND

Input current harmonics Conditions Vin : 100 VAC
Tout : 100 %
Ta : 25°C
5V
10000 ==
-
N
__ o~
1000 Lo N\ 1EC61000-3-2 Limit (class A)
Ei et N
..... ... 4
=T o —
w . e = S
é 0.100  |=
2 —
é — =
= o010 |-l EEEEEEEEE
- i i E E i i
0.001 I i i
1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Conditions Vin : 230 VAC
Tout : 100 %
Ta : 25°C
10.000
N IEC61000-3-2 Limit (class A)
< = NG
St Al \\
= - o
B .
8 0100 -J —
2] -
g ]
E [ I .
5 oo LG G A L e e
Rl EECECESEEEEEEEE-EET
x;:ﬁ; . ~:::: -~
- 1Tk N -

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

Harmonic Order
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2.17 U — 7 BIiasi

Leakage current characteristics

HWS600

Conditions Jout ;. 0%  ~-~----
100 % —
Ta : 25°C
f : 50Hz
Equipment used : MODEL 229-2

(Simpson)

120 160 260 240 280

Input voltage (VAC)

120 160 200 240 280
Input voltage (VAC)

5V }
0.5
o, 4
” 0
£
*%' 0.3
5
@ 0.2
g
3 0l
0.0
80
12V |
0.5
%\ 0.4
*g 0.3
¥
© 0.2
5
E
2 01
0.0
80
24V |
0.5
,_‘é; 0.4
‘5 0.3
=
% 0.2
E
2 ot
0.0

80

120 160 200 240 280
Input voltage (VAC)
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HWS600
2.18 WAV v 7N, /A RXEH

Output ripple and noise waveform Conditions Vin : 100 VAC
Tout : 100 %
Ta : 25°C
NORMAL MODE
5V ]
12V |
24V

DENSEI-LAMBDA T-34



HWS600
2.18 AV v PN, A PR

Output ripple and noise waveform Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C
NORMAL + COMMON MODE
5v. |

2V ]
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HWS600

2.19 RE AL B
Standby current Condition Ta: 25°C

sv |

0.40

0.32

0.24

0.16

Input current (A)

008

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Remote control OFF

0.16 |--ememeed S T NN A S, ST b d b H
12 bk R S SO
! :

0.08

Input current (A)

. | i : 5
‘ ‘ ' . i | 5 5 :
' . ‘ v i i | | :
‘ ‘ : ‘ i 1 i : 5
‘ ‘ : ‘ ‘ i 1 ] ]
| e B L L LT LET TP P
. i 1 ' . 5 | | | |
' : ' : 5 | | | |
' ' ' . 5 i | | |
' ' ' . 5 i | | |

N i i N 3 i i i i
i i ‘ ' . ‘ ‘ 1 i
: 1 : ' 3 i i i i
3 H i 3 3 i i | i
000 i I i i 4 i A i

Input voltage (VAC)

DENSEI-LAMBDA T-36



2.20 EM I %%
Electro-Magnetic Interference characteristics

MR RIE

- Conducted Emission

| sv |

480 W
& .

HWS600

Conditions Vin :230VAC

Tout : 100%

VCCIClass B
QP Limit

i.ewel

Point A

(175kHz)

Ref. Limit [Measure

Data| (@BuV) | (dBuV)

QP 64.7 43.3

4
b |

4———]

VCCIClass B
AV Limit

AV 54.7 424 n1s I I u%o 100

[48Cp vA
jeia]

Frequency

80 |

0 E

60 &

38.00
iMbz]

VCCIClass B
QP Limit

50

Lawvel

Point B K
(175kHz) »
Ref. Limit iMeasure
Data| (dBuv) | (dBuv) 20
QP | 64.7 | 44.8 ’U:
AV 54.7 44,1 ?315! : :uso 1.00

EN55011-B,EN55022-B7 B FEIXVCCI class BORFRE L R L
Limit of EN55011-B,EN55022-B are same as its VCCI class B.
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Freguensy

VCCIClass B
AV Limit

30.00
{hshizl

T-37



2.20 EM I #t%

MEinTEE

Conducted Emission

12V |

Leveal

Ref.

Point A

(178kHz)

Limit Measure

Lewvel

Data} (dBuV) | (dBuV)
QP 64.6 45,4
AV 54.6 442

Point B
(179kHz)
Ref. Limit [Measure

Data| @Buv) | (dBuv)
QP 64.5 432
AV 54.5 41.5

EN55011-B,EN55022-BR R AEIXVCCl class BORFE L A T
Limit of EN55011-B,EN55022-B are same as its VCClI class B.

Electro-Magnetic Interference characteristics

[dB(w Vi1
a0 .

HWS600

Conditions Vin : 230VAC

Tout : 100%

80

70

VCCIClass B

60 |

QP Limit

M

50 [

4 L

30

»

:

VCCIClass B
AV Limit

Fragquenoy

30.60
[psz]

[CEATRY)]
L/ -

B0 F

B

o

VCCIClass B

50

QP Limit

d
|

40

30

20

N

VCCIClass B
AV Limit

DENSEI-LAMBDA
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20,00
MHz}
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2.20 EM I &4

W T B

Conducted Emission

24V |

Point A
(182kEz)
Ref. Limit |Measure
Data| (@Buv) | (dBuV)
QP 64.2 47.0
AV 54.4 45.9
Point B
(182k11z)
Ref. Limit {Measure
Data, (dBaV) | (dBuV)
QP 64.4 45,6
AV 54.4 44,3

Electro-Magnetic Interference characteristics

HWS600

Conditions Vin :230VAC
Tout : 100%

(4B Vil
g0 v
SR R '
P O U R P ey :
s EA: RS R : VCCI Class B
+ L] 1 1 1 [ ) ) ¥ ] ' LI I A | L]
70 1] 3 t 1 1 1 2 (0 i) ) 1 13 3 1 X b 3
WA P =1 QP Limit
oo kb R RS L e
- * T T % % v T T [EEERD 3 |
%\:“?‘::::: e EREE :
A R N R R :
® s R ».
i a‘f\n s T
®r W N —— VCCI Class B
YRR VTR EL IR AN AV Limit
k- ] 1 4
R T INT L
R A A :
I 1 1] + 2 I N 1 1} 3 b} 1 El
‘ﬂ r " F r L 1 1 T T [ 1
[ R i | | i |
1 ¥ # ¥ 11 + 1 [ ]
o 1 ] F £ ) 11 ] [ ) ]
{, I 1 1 1 H 1 11 ] 1 1k 1
1% 050 1.08 5.00 tao 30.00
Frequency Hz]
Phase : N
[4B(p ¥
50
8C
VCCIClass B
0 L QP Limit
5&3: 4 !
- 50 | q——l
= 1HY
K
ol VCCI Class B
20 | AV Limit
20 F
10
otk ! !
Qats 0.60 1,00 5.00 1000 30.00
Fraguency [mHz]
Phase: L

EN55011-B,EN55022-BOIRIE ML VCCl class BORRIE L FH L

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
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HWS600

2.20 EM I %

: 100VAC
: 100%

Conditions Vin

Electro-Magnetic Interference characteristics

Tout

BRI

Radiated Emission

SV

HORIZONTAL

[dECw v/m)]

10

60 |-

m
E
U
% 5
¥
[SNey
TE
ﬁfly
iiiiiiiiiii WA
T=
o
i
mf;fw
aaaaaaaaaaaaaaaaa w.wu :
.................. :
................ 2]
n»‘]w
.m . - .w. i .m .
AR

10 L
o

3060
[MHz]

2000

180.0
Frequency

30.0

VERTICAL

[BCL v/mil

fas]
4
&
oo
E
% &
M P
O o
A 4
MW
3
........................ i
g 2 2 @ B 8 2 =
[AZT

3000
MM z]

100.0

Frequency

30.0

EN55011-B,EN55022-BD R FREILVCCI class BORSFE & R L

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
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HWS600

: T06VAC
: 100%

Conditions Vin

Electro-Magnetic Interference characteristics

2,20 EM I 4%

Iout

Radiated Emission

MEERBE

12V

HORIZONTAL

[gBC viml]

o0
W
&
0 =
-
a o
4o,
U o
v
.ﬂ/x
Mw
........................ STEeLE CRERES SRR
........................ DY .
2 2 = .mk m....w. o .n.
e

3000
bzl

160.0

Frequency

30.0

VERTICAL

[¢8(p v/m)]

[
U ow
% 5
=¥
S
A4
AU
-
o
]
B
B
hNJ
B g 8 ¢ 8 & @2 ©@°
jBaaT)

3000
-zl

200.0

160,06
Freguency

30.0

EN55011-B,EN55022-BOIRFRIEIXVCCI class BORRE & [H ©

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
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HWS600

: 100VAC
: 100%

Conditions Vin

Tout

CISPR Class B
QP Limit

<

3000
BaHz]

CISPR Class B
QP Limit

<

3000
[MHzZ]

200.0
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2.20 EM I 4544

Electro-Magnetic Interference characteristics

Radiated Emission

HE BRI

24V

HORIZONTAL

B v/mil

70
50 L

|pART

2a
to [

0.0

VERTICAL

[dB(u v/mil

70
60 |

50 [

s

20 |
10 |

36.0

EN55011-B,EN55022-BDO R IZVCCI class BORRFE - R L

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





