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1. HIEEF ¥ Evaluation Method

1.1 HIEFEE Circuit used for determination

(1) F#4rPE  Steady state data

Digital power meter

HWS1000

+s
AC +V
o | cver P.S. v v LOAD
AC —V
—S Shunt Res.
Controlled temo. chamber
(2) W&ERFY 7 MEFME Warm up voltage drift characteristics
Same as Steady state data
(3) EFEFLLAFEFRFE  Over current protection (OCP) characteristics
Digital power meter
r
SW | |
LU
| | -
| | multimeter
L
Shunt Res.

Controlled temp. chamber v

@) BB

Same as Steady state data

(5) HWIISEH E Y M Output rise characteristics
Same as Steady state data

(6) HWAINEH TV EE  Output fall characteristics
Same as Steady state data

TDK-Lambda

FERFME  Over voltage protection (OVP) characteristics
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HWS1000

(7) ON/OF Fay bua— VB Ise s B3 0 feik
Output rise characteristics with ON/OFF CONTROL

Digital power meter

<§> CVCF

<

Shunt Res.

SvDC

(8) ON/OFF 2y hua— /LI IS T3 0 Rk
Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/OFF CONTROL

9) BWIEIE (NSHEAZE) Rt Dynamic line response characteristics
Same as Steady state data

(10) WL (AfTAZE) F#E  Dynamic load response characteristics

Digital power meter

LOAD

SW f 77777 T Dynamic dummy load
—Q/o—@ A i ‘
\ \
Load| 1
CVCF | \ . m
| | [L—=J\  |Load| 2
Shunt Res.
Current probe

Output current waveform Output current waveform
lout Min <——> 100% lout 50% <——> 100%

TDK-Lambda T-2



HWS1000

(1) AJi— 8 (28 N&Ed) Rt Inrush current characteristics

Digital power meter

Slide Reg.
AC DYNAMIC
200V biP LOAD
SIMULATOR
Shunt Res.
Current probe
(12) V — 7 @Eyi%eE  Leakage current characteristics
Digital power meter
swooo[ ]
Slide Reg. [ © O——f@ Y |
\ \
~ | ) LOAD
200V \ \

Shunt Res.

Leakage current meter

NOTE : Leakage current measured through the 1k ohm resistor.
Range used———AC(For HIOKI MODEL 3155)

TDK-Lambda T-3



HWS1000

(13) HAV w7 v, 7 A XFPE Output ripple and noise characteristics

(a) Normal Mode (JEITA Standard RC-9131A)

Digital power meter

CVCF

N+

(b) Normal + Common Mode

Digital power meter

CVCF

(14) 24 3 A Bif

Same as Steady state data

Stand-by current

TDK-Lambda

Load

1.5m 508 Cable
R ||

c3|Oscilloscope

Bandwidth : 1TO0OMHz

R:50Q

C1 : 0.47uF Film capacitor

C2 : 100uF Electrolytic capacitor
C3 : 4700pF Film capacitor

Load

1.5m 500 Cable

Oscilloscope

Bandwidth : 1T00MHz

L1:140mm

L2 : 140mm

C1 : 0.47uF Film capacitor

C2 : 100uF Electrolytic capacitor

T-4



(15) EMI $#tE

Electro-Magnetic Interference characteristics

(a) MEE UL (fmE /A X)

Conducted Emission Noise

HWS1000

AR ()

H AL =R O 8 8 D.U.T.(Earth)
AMN 50 Q/5O wH Aluminum plate 7 )L 2 1%
./ /
D=80cm ]
Spectrum Analyzer A
EMI Test Receiver
l AC Cord B
e ERI-F Stand H=80cm
Z
(=]
i I
E;::th \Meta\ Ground Plain Input Line
ar 2 E A E Filter N
i S ANER
(b) MEFENARE (HEH A X)
Radiated Emission Noise
L D=10m .
Rz )
Spectrum Analyzer D.U.T.(Earth)
EMI Test Receiver .
B\‘i‘og\ Anteﬁnng &1 Aluminum plate 7 ), 2 g
nN40v 7vT+
\. A & Stand B
Turn Table
H=80cm b=y =T

‘ I

G \ Metal Ground Plain

' 2 RAME

TDK-Lambda

Filter Input Line
Ty ADNER
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HWS1000

1.2 fEFHRIERFS  List of equipment used
No. EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE | TEKTRONIX TDS540C/TDS5054
2 DIGITAL STORAGE OSCILLOSCOPE| YOKOGAWA ELECT. DL1740EL/DL7480/DL7440/DL1620
3 DIGITAL MULTIMETER AGILENT TECHNOLOGY 34970A
4 DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 DIGITAL POWER METER HIOKI 3331/3332/3187
6 SHUNT RESISTOR YOKOGAWA ELECT. 2215/2216
7 CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AM503B
8 CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930/700937
9 DYNAMIC DUMMY LOAD FUJITSUDENSO EUL-6000XL+EUL-1800 oo L SLV
10 | DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W+PLZ2004WB
11 CVCF KIKUSUI PCR2000L*x2/PCR4000L/PCR4000LA
12 | LEAKAGE CURRENT METER HIOKI 3155
13 DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
14 | CONTROLLED TEMP. CHAMBER ESPEC PL-4KP/PL-1K
15 SPECTRUM ANALYZER ROHDE&SCHWARZ FSAC
16 | EMI TEST RECEIVER ROHDE&SCHWARZ ESHSI10
17 | AMN ROHDE&SCHWARZ ESH2-75
18 | SPECTRUM ANALYZER Agilent E4401B/E4411B
19 | EMI TEST RECEIVER Schwarzbeck FCvVU1534
20 | ANTENNA(BI-LOG ANTENNA) Schwarzbeck VULB9168

TDK-Lambda
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2. fetE T — &

2.1 FRARIE

(1) AT - Afif - A E)  Regulation - line and load, Temperature drift

Characteristics

Steady state data

HWS1000

SV
1. Regulation - line and load Condition Ta:25C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 230VAC | 265VAC line regulation
0% 5.035V | 5.036V [ 5.035V | 5.036V | 5.036V ImV  [0.020%
50% 5.028V | 5.029V [ 5.029V | 5.029V | 5.029V ImV  [0.020%
80% 5.024V | 5.024V [ 5.025V | 5.025V | 5.025V ImV  [0.020%
100% — 5.021V | 5.022V | 5.022V | 5.022V ImV  [0.020%
load 11mV 15mV 13mV 14mV 14mV
regulation| 0.220% | 0.300% | 0.260% | 0.280% | 0.280%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 5.006V | 5.021V [ 5.018V 15mV | 0.300%
12V
1. Regulation - line and load Condition Ta:25C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 230VAC | 265VAC line regulation
0% 12.017V | 12.017V | 12.017V | 12.017V | 12.017V OmV  [0.000%
50% 12.007V | 12.007V | 12.007V | 12.008V | 12.007V ImV  [0.008%
80% 12.000V | 12.001V | 12.001V | 12.001V | 12.001V ImV  [0.008%
100% — 11.996V [ 11.996V | 11.996V | 11.996V 0mV  [0.000%
load 17mV 21mV 21mV 21mV 21mV
regulation] 0.142% | 0.175% | 0.175% | 0.175% | 0.175%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10C +25C +50°C | temperature stability
Vout 11.972V | 11.996V | 12.005V | 33mV | 0.275%
TDK-Lambda T-7




2.1 FRARIE

(1) NJ) - Afif - A E)  Regulation - line and load, Temperature drift

Steady state data

HWS1000

24V
1. Regulation - line and load Condition Ta:25C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 230VAC | 265VAC line regulation
0% 23.989V | 23.987V | 23.989V | 23.987V | 23.987V 2mV  [0.008%
50% 23.986V | 23.986V | 23.986V | 23.986V | 23.985V ImV  [0.004%
80% 23.984V | 23.983V | 23.984V | 23.983V | 23.983V ImV  [0.004%
100% — 23981V | 23981V [ 23.981V | 23.981V 0mV  [0.000%
load SmV 6mV 8mV 6mV 6mV
regulation| 0.021% | 0.025% | 0.033% | 0.025% | 0.025%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 24,071V | 23.981V [ 23.975V | 96mV | 0.400%
60V
1. Regulation - line and load Condition Ta:25C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 230VAC | 265VAC line regulation
0% 60.012V | 60.012V | 60.018V | 60.020V | 60.012V 8mV  |0.013%
50% 60.015V | 60.012V | 60.012V | 60.014V | 60.014V 3mV  [0.005%
80% 60.014V | 60.012V | 60.012V | 60.013V | 60.013V 2mV  [0.003%
100% — 60.011V [ 60.012V | 60.012V | 60.013V 2mV  [0.003%
load 3mV ImV 6mV 8mV 2mV
regulation| 0.005% | 0.002% | 0.010% | 0.013% | 0.003%
2. Temperature drift Conditions Vin=100VAC
TIout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 60.020V | 60.011V | 59.918V | 102mV | 0.170%
TDK-Lambda T-8




HWS1000

Q) HAEE - U v TN ) A XEBEXI AT EE
Output voltage and Ripple noise voltage vs. Input voltage
Conditions Iout : 100 %

Ta :-10C ~=---
25C ——-—
50 °C _
(40°C at 5V)
5v |
6.0 300
Output voltage
5.0 250
40 200 &
s g
g Ripple noise voltage &
© 30 150 £
= S
I T e e e ey L e e Lty >
z 2
= 2
g 20 —_—— e S S S — = 100 =
= 0
°© =
B
a7
1.0 50
0.0 0
50 100 150 200 250
Input voltage(VAC)
12V |
15.0 300
Output voltage
12.5 250
10.0 200 =
3 E
0] ]
&0 &n
g 15 150 2
S 2
; Ripple noise voltage 9
& 'S
3 50 100 5
=
g gy R e — o g g e — — = R
a7
2.5 50
0.0 0
50 100 150 200 250

Input voltage (VAC)
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Q) HAEE Vv TN ) A REEKRANSIEIE
Output voltage and Ripple noise voltage vs. Input voltage

Conditions Iout :
Ta
24V |
30.0
Output voltage
25.0
20.0
S
2 Ripple noise voltage
£ 150
o
>
3
=)
3 10.0 e e e p—
5.0
0.0
50 100 150 200 250
Input voltage (VAC)
60V |
72.0
Output voltage
60.0
..................... Ripple noise voltage
48.0
>
e s U
g 360
o
>
3
&
g 240
12.0
0.0
50 100 150 200 250

Input voltage (VAC)

TDK-Lambda

HWS1000

100 %

. -10 °C

25°C
50 °C

300

250

200

150

100

50

300

250

200

150

100

50

Ripple noise voltage (mV)

Ripple noise voltage (mV)
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HWS1000

(3) Zh= - AJjaEHx H AR
Efficiency and Input current vs. Output current Conditions Vin : 85 VAC -----
: 100 VAC —-—-—
: 200 VAC ———
: 230 VAC —--—
: 265 VAC ———-

Ta : 25°C
5V |
32.0 100
Efficiency
2 240 | e ST e e . - 80 ~
z g
o
g >
=z 16.0 60 5
[5)
= . - 5
N e T =
8o b /j’; e 40
lin .otz — _——— = -
..—..-—‘—.‘}"——’— ) = ==
0.0 20
0 20 40 60 80 100
Output current (%)
12V |
32.0 100
Efficiency
~ 240 =S R N M = 80
S —~
= X
g N
£ -
2 16.0 60 %
B I =
= i 5
8.0 T o 40
" T T =
. il B———
0.0 e===—— 20
0 20 40 60 80 100

Output current (%)
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HWS1000

(3) 4h36 « ASTREHRS I
Efficiency and Input current vs. Output current Conditions Vin : 85 VAC
: 100 VAC —.—.—
: 200 VAC ——
: 230 VAC ——
: 265 VAC ———-

Ta : 25°C
24V |
32.0 - 100
Efficiency
= 240 == 80
E s
[}
E >
2 16.0 60 2
E - - s
S <= :
s R & - - Lﬂ
8.0 —— =l 40
In o= =
ﬂﬂ’/—‘n'}—.——’ ) e ===
00 ===/ 20
0 20 40 60 80 100
Output current (%)
60V |
32.0 , 100
Efficiency
240 = 80
< S
E -
E 160 60 3
5 2
= - ! Q
S R B == =
s 10 _e=T —_ -_— m
= 8.0 T e e e 40
__——".':-: T — :‘"—:‘__::
-\-;—/"-—}"‘"’ ) — ===
0.0 == 20
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-12



HWS1000

(4) Sy - ARSI A
Power factor and Input current vs. Output current Conditions Vin : 85 VAC .-.--
: 100 VAC —.—.—
: 200 VAC ———
: 230 VAC ——
: 265 VAC ———-

Ta : 25°C

S5V |

Power factor

32.0 ————— N | y

g 24.0 - )
H o)
g R
g &
2 16.0 0.6 §
E = .- g

o ‘ — )

k= lin .- i z

sl e )

:::.-n === ===
0.0 )
0 N ® 60 80 100
Output current (%)
[ 12v |
Power factor

32.0 e e papepepepapepe oo g . 1'0

g 24.0 - .
-
E L
D Q
<
% 16.0 0.6 “:
o
E . - B
H% Iin —_____,.——"/ = 2

80 f B et y

0.0 )

0 B o 60 80 100

Output current (%)
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(COWAE W VARV s Fan DA ER

Power factor and Input current vs. Output current Conditions Vin : 85 VAC .-.--
: 100 VAC - —.—
: 200 VAC ————
: 230 VAC ——
1265 VAC ———-
Ta : 25°C
24V |
Power factor
32'0 L emm—=m——TooSMISSSSSSSSSTIACFAACSASRSAArTRAS —— - — . — p— 1.0
z 240 = 0.8
+— -
5 g
g &
2 160 06 %
[
z I :
= lin - —:' - &
8O0 S 0.4
T T ==
0.0 0.2
0 20 40 60 80 100
Output current (%)
| 60V |
Power factor
32.0 ———— e e k] = 1.0
2 24.0 > 0.8
-
= g
(o] Q
g &
g 160 0.6 -
o
5 ~ 2
= T o
E Ill’l _______ ‘: - -
80 b e 0.4
___—-’.';—T: '/. - _:""—-/__';::
iﬁr_——-——‘; s ik
0.0 0.2
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-14



HWS1000

2218%EFY 7 R
Warm up voltage drift characteristics Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C

0.40

0.20

0.00 pP=—

-0.20

Output voltage drift (%)

-0.40
0 0.5 1 1.5 2

Time (hrs)

12V |

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0 0.5 1 1.5 2
Time (hrs)
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2218%EFY 7 R
Warm up voltage drift characteristics Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C

24V |

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0 0.5 1 1.5 2
Time (hrs)

60V |

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0 0.5 1 1.5 2
Time (hrs)

TDK-Lambda T-16



2.3 1@ PR PR R

HWS1000

Over current protection (OCP) characteristics Conditions Vin: 85 VAC -----
100 VAC —.—-—
200 VAC ——
265 VAC ———-
Ta: 25°C
5v |
6.0
5.0 \
> 40
: \
£ 30 :
o
>
2 20
£
o
1.0
0.0
0 50 100 150 200
Output current (%)
| 12v |
12.0 T
\
10.0 \
~ 3
> 80
&
£ 60
=}
>
EQ 4.0
=
© 20
0.0
0 50 100 150 200

Output current (%)

TDK-Lambda



2.3 1@ PR PR R

Over current protection (OCP) characteristics

24V |

24.0

20.0

16.0

12.0

8.0

Output voltage (V)

4.0

0.0

| 60V |

HWS1000

85 VAC -----
100 VAC ———
200 VAC ——
265 VAC ———-
Ta: 25°C

Conditions Vin :

50

100

150 200

Output current (%)

60.0

{

50.0

40.0

30.0

20.0

Output voltage (V)

10.0

0.0

50

100

150 200

Output current (%)

TDK-Lambda T-18



2.3 iR R

Over current protection (OCP) characteristics

HWS1000

Conditions Vin :100VAC
: -10 °C

25 °C

50 C
(40°C at 5V)

Ta

SV
6.0
5.0 T
- Wi
> 4.0 \".
& ’\“‘.
£ 3.0
=}
>
g 2.0
S
1.0
0.0
50 100 150 200
Output current (%)
12V |
12.0 \
10.0 \
Z 80
0]
&
= 6.0
>
2 40
=
o
2.0
0.0
0 50 100 150 200
Output current (%)
TDK-Lambda
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2.3 iR R

Over current protection (OCP) characteristics Conditions Vin : 100VAC

Ta : -10C  -----
25°C ——m
50 °C _

[ 24v |

24.0
L

20.0 )

=

16.0

12.0

8.0

Output voltage (V)

4.0

0.0
50 100 150 200

Output current (%)

L 60V |

60.0 i

50.0
\

40.0

Output voltage (V)
[\S} w
S S
(e [«

_.
o
o

5
=

0 50 100 150 200
Output current (%)

TDK-Lambda T-20



2.4 168 7B PRAE R

Over voltage protection (OVP) characteristics Conditions

5V |

| 12v |

VDIV | 10s/DIV_

5V/DIV | 10s/DIV_

TDK-Lambda

HWS1000

Vin : 100 VAC
Iout: 0%
Ta : 25°C

«~—OVP point

<—Vout

<0V

<—OVP point

—Vout

<0V

T-21



2.4 168 7B PRAE R

Over voltage protection (OVP) characteristics Conditions

24V

60V

“10V/DIV___ | 10s/DIV

“20V/DIV___ | 10s/DIV_

TDK-Lambda

HWS1000

Vin : 100 VAC
Iout: 0%
Ta : 25°C

<—OVP point

—Vout

<—OVP point
<—Vout

T-22



2.5 HAISEH BN D Rk

Output rise characteristics Conditions

5V

T

2V/DIV 200ms/DIV

| 12V

200ms/DIV

S5V/DIV

TDK-Lambda

HWS1000

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

Iout : 0%

Ta : 25C

—Vout

| —ov

—Vin

—Vout

10V

T-23
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2.5 ANES B3 0 Rtk
Output rise characteristics Conditions Vin : 85 VAC (A)

24V

100 VAC (B)
200 VAC (O)
265 VAC (D)
Iout : 0%
Ta : 25°C

<0V

%NMWWM&NWMWMWWMMM

10V/DIV 200ms/DIV

[ 60V

<—Vout

1 <ov

B

20VDIV__ | 200ms/DIV

TDK-Lambda T-24



2.5 HAISEH BN D Rk

HWS1000

Output rise characteristics Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Iout : 100 %
Ta : 25°C
5V |
—Vout
~ TR ity
2V/DIV | 200ms/DIV
| 12v |
—Vout
- o
-
IR e iy
5V/DIV | 200ms/DIV
TDK-Lambda T-25



2.5 HAISEH BN D Rk

Output rise characteristics

HWS1000

Conditions Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)
Tout : 100 %
Ta : 25°C
| 24v |
—Vout
—0V
WWMWWWMWWWMWW
10V/DIV 200ms/DIV
| 60V |
—Vout
—0V
: l <—Vin
(IErer (Irree L
20V/DIV | 200ms/DIV
TDK-Lambda T-26



2.6 AL BT A0 Kk

Output fall characteristics Conditions

5V
ATCD
VDIV | 2s/DIV
| 12V

S5VIDIV | 2s/DIV

TDK-Lambda

HWS1000

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

TIout : 0%

Ta : 25C

—Vout

0V

«—Vin

—Vout

<0V

«—Vin

T-27
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2.6 HIISEH T Rk
Output fall characteristics Conditions Vin : 85 VAC (A)

24V

100 VAC (B)
200 VAC (C)
265 VAC (D)
TIout : 0%
Ta : 25C

—Vout

<0V

<—Vin

T0VDIV | 2sDIV

| 60V

—Vout

<0V

<—Vin

20V/DIV. | 2s/DIV

TDK-Lambda T-28



2.6 AL BT A0 Kk

Output fall characteristics

HWS1000

Conditions Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)
Tout : 100 %
Ta : 25°C
| 5V
A?CD;
.................................................................................................. (_V0ut
...................................... —OV
________________ —vin
2VDIV | 20ms/DIV
| 12V
—Vout
—0V
................ i
S5V/DIV | 20ms/DIV
TDK-Lambda T-29



2.6 HIISEH T Rk
Output fall characteristics Conditions Vin : 85 VAC (A)

[ 24V

HWS1000

100 VAC (B)
200 VAC (C)
265 VAC (D)

Tout : 100 %
Ta : 25°C

| 60V

[OV/DIV | 20ms/DIV |

20V/DIV__ | 20ms/DIV

TDK-Lambda

—Vout

s ey

<—Vin

—Vout

0V

<—Vin

T-30



27 ON/OFF 2y ba—/ VBRI 6 B30 Bk

Output rise characteristics with ON/OFF CONTROL

5V

HWS1000

Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

12V

5V/DIV___ | 100ms/DIV

TDK-Lambda

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

T-31



27 ON/OFF 2y ba—/ VBRI 6 B30 Bk

Output rise characteristics with ON/OFF CONTROL

24V

TOV/DIV | 100ms/DIV

60V

20V/DIV__ | 100ms/DIV

TDK-Lambda

HWS1000

Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

«—

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

T-32



28 ON/OFF =y b — /LR JISEH T3 0 KBk

Output fall characteristics with ON/OFF CONTROL

HWS1000

Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

«—

<«

«—

VDIV |

~“2ms/DIV

«—

_-J:

5VDIV. ]

“2ms/DIV

TDK-Lambda

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

Vout

ov

PF SIGNAL

ON/OFF
CONTROL

T-33



28 ON/OFF =y b — /LR JISEH T3 0 KBk

Output fall characteristics with ON/OFF CONTROL

HWS1000

Conditions Vin : 100 VAC

Tout : 100 %
Ta : 25°C

<— Vout

~— ov

PF SIGNAL

10V/DIV_

~2ms/DIV

]

20V/DIV_

2ms/DIV

TDK-Lambda

ON/OFF
CONTROL

Vout

ov
< PF SIGNAL
< ON/OFF
‘ CONTROL

T-34



HWS1000

2.9 I PrRAF AT AR IE
Hold up time characteristics Conditions Vin : 100 VAC - ...
200 VAC ———
Ta : 25°C
L SV |
1000
? AN
£ N
o
£ 100
& ——
o \\
S —
E \\‘
\
10
0 20 40 60 80 100
Output current (%)
| 12v |
1000
o N
E N
2 ™.
g 100 —
= -
o
5 .
= T —
E ‘\'m‘
."\\
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-35



HWS1000

2.9 W PRFFRE R R

Hold up time characteristics Conditions Vin : 100 VAC - ...

200 VAC ———
Ta : 25°C
| 24V |
1000
z AN
]
£ 100 ™
o
=]
= P
o \
T —
10
0 20 40 60 80 100
Output current (%)
| 60V |
1000
g N
(]
E 100 ™
- o~
5 T~
= \\\
é \\-.‘-\
\_N
10
0 20 40 60 80 100
Output current (%)

TDK-Lambda T-36



2,10 WPEIEE (AR Ftk

Dynamic line response characteristics

S5V

Conditions Vin :

HWS1000

85 VAC——132VAC (A)
170 VAC——265VAC (B)

Tout : 100 %

Ta

“500ms/DIV___

— 50mV/DIV_ | 500ms/DIV___

TDK-Lambda

: 25C

«—Vin

T-37



HWS1000

2,10 WPEIEE (AR Ftk

Dynamic line response characteristics Conditions Vin : 85 VAC<——132VAC (A)
170 VAC<——265VAC (B)

24V

Tout : 100 %
Ta : 25°C

60V

|—Vin

~ 200mV/DIV_ | 500ms/DIV___

~ 200mvV/DIV_ | 500ms/DIV__

TDK-Lambda
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211 ESEIGE (REZ) Fetk
Dynamic load response characteristics

L 5v |

f=100Hz

Iout

Load current tr = tf = 75us
50% =— 100%

<— Vout

— Jout

200mV/DIV 2ms/DIV
+2.92% -3.46%
f=1kHz

Tout

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

Conditions

HWS1000

Vin

: 100 VAC

Ta : 25C

Tout

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

~500mV/DIV

" 2ms/DIV

+5.21%

-18.65%

Tout

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

— Vout "™

<— Vout

— Jout

<~ Jout

1 N i IR — Tout i g i

200mV/DIV 200 1 s/DIV 500mV/DIV 200 1 s/DIV

+3.17% -3.50% +6.25% _11.25%
TDK-Lambda

T-39



HWS1000

2.11 @MEISE (AMEZ) ik

Dynamic load response characteristics Conditions Vin : 100 VAC
Ta : 25°C
| 12V |
f=100Hz
Load current tr = tf = 75us Load current tr = tf = 75us

Iout  50% <— 100% lout 0% <~ 100%

<— Vout

e Tout

— Jout
200mV/DIV 2ms/DIV 500mV/DIV 2ms/DIV
+0.83% -0.99% +1.30% -4.60%
f=1kHz
Load current tr = tf = 75us Load current tr = tf = 75us

Iout  50% <=— 100% Iout 0% < 100%

1<— Vout

Lol Jout <~ Jout

200mV/DIV 200 p s/DIV 500mV/DIV 200 p s/DIV
+0.83% -1.04% +1.39% -2.60%

TDK-Lambda T-40



2.11 WP

(AmEZL) Frrk

Dynamic load response characteristics

| 24V

f=100Hz

Tout

Load current tr = tf = 75us

50% <— 100%

200mV/DIV

2ms/DIV

+0.52% -0.42%
f=1kHz

Iout

Load current tr = tf = 75us

50% <— 100%

<~ Vout

— Jout

HWS1000

Vin
Ta

Conditions

Load current tr = tf = 75us

Tout

0% <~ 100%

: 100 VAC
. 25

C

i

<— Vout

— Jout

500mV/DIV

2ms/DIV

+0.91%

-1.91%

Load current tr = tf = 75us

Tout

0% <~ 100%

<~ Vout ™

<— Vout

— Jout

—————————— b v < Jout
200mV/DIV 200 1 s/DIV 500mV/DIV 200 1 s/DIV
+0.38% ~0.42% +0.69% -0.69%
TDK-Lambda
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HWS1000

2.11 @MEISE (AMEZ) ik

Dynamic load response characteristics Conditions Vin : 100 VAC
Ta : 25°C
| 60V |
f=100Hz
Load current tr = tf = 75us Load current tr = tf = 500us
Iout  50% <— 100% Tout 0% <~ 100%

< Vout

S Tout

<— Jout
200mV/DIV 2ms/DIV 1V/DIV | 2ms/DIV
+0.21% -0.32% +0.94% -0.87%
f=1kHz
Load current tr = tf = 75us Load current tr = tf = 500us
Tout 50% <— 100% Tout 0% <~ 100%

200mV/DIV | 200 2 s/DIV “IV/DIV | 200z s/DIV
10.15% 20.15% 10.28% 021%

TDK-Lambda T-42



2.12 A JJ & EB#E R

HWS1000

Response to brown out characteristics Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C
24V
| Vout
A =22ms
B =35ms
— 0V
C=36ms
< Vin
10V/DIV | 50ms/DIV
Conditions Vin : 200 VAC
Iout : 100 %
Ta : 25°C
< Vout
A =22ms
B =36ms
1= 0V
C=37ms
<~ Vin

T0V/DIV | 50ms/DIV_

TDK-Lambda
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213 AN—En (R AEm) Rk
Inrush current waveform

| 24v |

HWS1000

Vin : 100 VAC
Iout : 100 %
Ta 25 C

Conditions

Switch on phase angle
of input AC voltage
$=0

< Iin

: : : 4
e L e e o e e e S S IR ST IR B I

b

T T—

iy

<~ Vin

20A/DIV

Switch on phase angle

e e o sefnfos!

<~ Iin

of input AC voltage
¢ =90

—

<~ Vin

20A/DIV

100ms/DIV

TDK-Lambda
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HWS1000

213 AAp— R (RAER) Rk
Inrush current waveform Conditions Vin : 200 VAC
Iout : 100 %
Ta : 25°C

| 24v |

< Iin
Switch on phase angle

of input AC voltage
6»=0"

<~ Iin

Switch on phase angle

of input AC voltage - :
.: ‘:l‘ ; <— 1
I\ TV VYRV OU : [ vin

20A/DIV ~100ms/DIV

TDK-Lambda T-45



HWS1000

2.14 B R A B iRt Conditions Iout : 0 %
Inrush current characteristics 50%  —.—.—
100 % -

Ta : 25°C

24V |

Vin : 100 VAC

200

180

160

140

120

100

Inrush current (A)

0.01 0.1 1 10
Brown out time(sec)

Vin : 200 VAC
200

180

160

140

120

100

/ \
60 7
/ \
40 -

Inrush current (A)

0.01 0.1 1 10

Brown out time(sec)

% BRI, SREAETE S AL ITHD,

Above data includes secondary inrush current.

TDK-Lambda T-46



2.15 AJEGRBETE

Input current waveform

HWS1000

Conditions Iout : 100 %

10A/DIV

Sms/DlV

10A/DIV__ | 5ms/DIV

TDK-Lambda

Ta : 25°C

Vin : 100 VAC

| < Iin

| <= Vin

Vin : 200 VAC

~| < Iin

| < Vin

T-47



HWS1000

R B o7

i

=
=]

2.16

: 100VAC

: 100%
1 25C

Conditions Vin

Input current harmonics

Tout
Ta

48V

2 Limit (class A) —]

3.

IEC61000

33 35 37 39

23 25 27 29 31

19 21

11 13 15 17

9

100.000

10.000

1.000
0.100
0.010
0.001

(V) 3u21md osruowre

Harmonic number

:230VAC

: 100%
. 25°C

Conditions Vin

Tout
Ta

IEC61000-3-2 Limit (class A)

100.000

10.000

1.000
0.100
0.010
0.001

(V) 3u21mo sruowrey

33 35 37 39

23 25 27 29 31

11 13 15 17 19 21

9

Harmonic number

T-48
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HWS1000

217 U — 7 Bk

Leakage current characteristics Conditions Tout: 0%  -----
100 % -

Ta : 25C

f : 50Hz

Equipment used : 3155(HIOKI)

L S5V |
1.0
0.8 e
.—“/‘ - /
é« 0.6 et
E —————
o =
[Ty . ———
- e
L
T 02 [
—
0.0
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-49



208NV T A XK

Output ripple and noise waveform

5V

NORMAL MODE

12V

50mV/DIV | 24 s/DIV

50mV/DIV | 2 u s/DIV

TDK-Lambda

HWS1000

Conditions Vin : 200 VAC

Tout : 100 %

Ta

. 25°C

T-50



HWS1000

218V v A R
Output ripple and noise waveform Conditions Vin : 200 VAC
Iout : 100 %
Ta : 25°C
NORMAL MODE

24V |

60V |

50mV/DIV | 2us/DIV

TDK-Lambda T-51



218NV v A X

Output ripple and noise waveform

5V

NORMAL + COMMON MODE

12V

50mv/DIV | 2.sDIV

50mV/DIV | 2. s/DIV

TDK-Lambda

HWS1000

Conditions Vin : 200 VAC

Tout : 100 9

Ta

: 25°C

T-52



218NV v A X

Output ripple and noise waveform

24V

NORMAL + COMMON MODE

60V

50mV/DIV | 2. s/DIV

50mV/DIV | 24 s/DIV_

TDK-Lambda

HWS1000

Conditions Vin : 200 VAC

Tout : 100 9

Ta

: 25°C

T-53



HWS1000

2.19 A X LA Eifi
Stand-by current Condition Ta: 25°C

24V |

Io=0%
0.50

0.40

0.30 —

0.20

Input current (A)

0.10

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Remote control OFF

0.50

0.40

0.30

0.20

Input current (A)
\

0.10

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

TDK-Lambda T-54



220 EM I ##%
Electro-Magnetic Interference characteristics

MEH U7 FE R

Conducted Emission

L 5v |
Point A
(169kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 65.0 56.7
AV 55.0 48.3
Point B
(236kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 62.2 50.2
AV 52.2 41.6
Point C
(168kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 65.1 59.7
AV 55.1 49.7
Point D
(279kHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 60.9 36.5
AV 50.9 34.7

HWS1000

Conditions Vin :230VAC

Iout : 100%
[dB( V)]
100 S
90 [— ~ il
80 | — VCCI Class B
70 41 QP Limit
60 |4 <
7. M i
Q50 b Tadlad! = I | T
A LA Ak T
g - ' | /1™ VCCIClass B
30 ¢ I = Sty _‘"" AV Limit
20 = |
E
10 E ‘ = 5
0 —— |
0.15 5.00 10.00 30.00
Ferquency [MHz]
Phase : N
C
[dB( 1 V)]
MO E
90 E
En i .
sﬂ%ﬂﬂ— | ! VCCI Class B
70 ' \ l'\hgl I| ﬂ Ir.' [ QP L1m1t
— '.'I' II| I
s0 ==L VIV | : L —
o) = 01 | ;
550 | e TT1 A 4
2 BE ™ | <_|
40 wf L i IN%
i V VCCI Class B
o j ~—— AV Limit
20 L |
10 | ‘
E
0 S . - — -
0.15 0.50 1.00 5.00 10.00 30.00
Ferquency [MHz]
Phase : L

ENS55011-B,EN55032-BDO R A IZVCCI class BO[RFHE & [7] ©
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
EREIE, SREAERRE (PK) S U THIE L2 IE T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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220 EM I ##%
Electro-Magnetic Interference characteristics

HWS1000

Conditions Vin :230VAC

Tout : 100%

Mewim R E
Conducted Emission
| 12v |
Point A A B
(170kHz) (B V] // //
Ref. Limit [Measure : /
Data| (dBuV) | (dBuV) : /
80 F / VCCI Class B
QP | 650 | 576 ny / QP Limit
= |
AV | 550 | 439 60 QWZ\ - ‘
550 T~ o LT «—
»J4O . A{UAV.‘H;*F R "fyf!i"i' T "’*u.mm_ ﬂﬂ" ﬁ% |
- g ™  VCCI Class B
Point B 30 AV Limit
(232kHz) 20
Ref. Limit |Measure " E
Data| (dBuV) | (dBuV) E
0
QP 62.4 51.0 0.15 0.50 1.00 500  10.00 30.00
i i Ferquency [MHz]
AV 52.4 43.8
Phase : N
C D
Point C /
(170kHz) i
Ref. Limit |Measure %0 *_1/
Dat E
ata] (dBuV) | (dBuV) i ;ﬂ ¥ VCCI Class B
QP | 650 | 599 ok 0 QrIAmH
-:‘.\‘ 4
AV 55.0 46.4 5% E i\k .
Seo £ T it ey = “
Uil Ftie™
' 0 F VM VCCI Class B
Point D 30 | AV Limit
(278kHz) a0 E
Ref. Limit |Measure -
Data| (dBuV) | (dBuV)
0
QP 60.9 357 0.15 0.50 1.00 500  10.00 30.00
. . Ferquency [MHz]
AV 50.9 32.1
Phase : L

ENS55011-B,EN55032-BDO[RFEIZVCCI class BO[RFHE & [7] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
bREIE, SREAMERRE (PK) S U THIE L 72K IE T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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220 EM I ##%
Electro-Magnetic Interference characteristics

HWS1000

Conditions Vin :230VAC

Tout : 100%

MEE v -/
Conducted Emission

| 24v |
Point A A /B
(169kHz) v/

Ref. Limit |Measure % t /

Data| (dBuV) | (dBuV) w0 / / VCCI_ C_lass B
QP | 650 | 580 . QP Limit
AV | 550 | 441 & :ﬁj\- '

550 i ft | LT y <
q405 V\IL\ JD'\WWI TR AT L ppecdestt " W.\ M |
: E ' V’ ) VCCI Class B
Point B 30 AV Limit
(235kHz) 00 £
Ref. Limit |Measure 0 F
Data| (dBuV) | (dBuV) F
QP 62.3 46.9 %.15 0.50 1.00 5,00 10.00 30.00
Ferquency [MHz]
AV 52.3 39.9
Phase : N
C D
Point C / /
(169kHz) T
Ref. Limit |Measure 00
Dat g {
ata) (dBuV) | (dBuV) o l VCCI Class B
Qp | 650 | 60.1 NN ) QP Limit
—~ , |
AV 55.0 46.6 660 F | j&w‘r'lh N
850 F 1 A <
E ,
© Muuur A "\ /'"*w |
. g v VCCI Class B
Point D 30 | AV Limit
(279kHz) -
Ref. Limit |Measure 10 :
Data| (dBuV) | (dBuV) g
0
QP 60.9 450 0.15 0.50 1.00 5.00 10.00 30.00
Ferquency [MHz]
AV 50.9 32.8

Phase : L

ENS55011-B,EN55032-BDO[RFEIZVCCI class BO[RFHE & [7] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
bREIE, SREAMERRE (PK) S U THIE L 72K IE T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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HWS1000

220 EM T 4

Electro-Magnetic Interference characteristics Conditions Vin :230VAC
Iout : 100%

MEH U1 FE

Conducted Emission

| 60V |
A B
Point A /
(170kHz) o
Ref. Limit [Measure 9 : / / { B
Data (dBuV) (dBuV) £ % / VCCI Class B
QP | 650 | 577 . / QP Limit
AV | 550 | 426 o i ~ ‘
£50 % > N
'—]40 E \ sl lpd b il WW"W“‘W i il \ M
: v v ™ VCCI Class B
Point B 30 | AV Limit
(225kHz) 20 L
Ref. Limit |Measure 0 E
Data| (dBuV) | (dBuV) |
QP 62.6 44.1 %.15 0.50 1.00 500  10.00 30.00
. . Ferquency [MHz]
AV 52.6 29.6
Phase : N
D
Point C
(169kHz) o
Ref. Limit [Measure -
Data| (dBuv) | (dBuV) o ¥ VCCI Class B
QP | 650 | 60.1 AN n QP Limit
60 ?\ JL. 1 ‘_l
AV 55.0 44.5 = ] dlﬂﬂﬁm
550 F i 4 4—|
._140 ' WWWWM MJ"\ JM:
: 2 \5'1’“ VCCI Class B
Point D 30 | AV Limit
(279kHz) o0 F
Ref. Limit |Measure "
Data| (dBuV) | (dBuV)
QP 60.8 35.4 %.15 0.50 1.00 500  10.00 30.00
Ferquency [MHz]
AV 50.8 29.0
Phase : L

ENS55011-B,EN55032-BDO[RFEIZVCCI class BO[RFHE & [7] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
bREIE, SREAMERRE (PK) S U THIE L 72K IE T,

The above is wave measured by the peak detection mode.
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HWS1000

220 EM I ##%
Electro-Magnetic Interference characteristics Conditions Vin : 100VAC
Iout : 100%

M SR

Radiated Emission

5v. |

HORIZONTAL

[dB( g V/m)]
90

80 F

70 F

60 |

50 f

Level

40 F

l = <4— VCCIClass B

: QP Limit

k
20

H " |
mg;\/w’wji‘\é ./\/N\"\w

Mo

U i i 1 'l L 1 L L L
30.00 50.00 100.00 500.00 1000.00
Ferquency [MHz]

VERTICAL

[dB(x V/m)]
90

80 |

70 F

60

50 F

Level

40 F

T — — VCCI Class B
| A QP Limit

30 F

2l vaven

10 F

0 AL S SO S i i b
30.00 50.00 100.00 500.00 1000.00
Ferquency [MHz]

EN55011-B,EN55032-BOD [RSHE X VCCI class BOFRFUE & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
RO, RERMERE (PK) T U THRIE L2 T,

The above is wave measured by the peak detection mode.
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HWS1000

220 EM T 4

Electro-Magnetic Interference characteristics Conditions Vin : 100VAC
Iout : 100%

M SR

Radiated Emission

12V |

HORIZONTAL

[dB( s V/m)]
80 __ - a e —

70 |

60 [—

7y SR B L S

W F

Level

VCCI Class B

sk QP Limit

;\J\ FaWAY WW\ alr\“«--\,.,/"‘j MW’WU\

otk ; | i i
30.00 50.00 100.00 500,00 1000.00
Ferquency [MHz]

A

VERTICAL

[dB{ i V/m)]
80

70 f

60 F

50 : B e £ S

40 f

Level

VCCI Class B

sk QP Limit

A

AT T

. ;
W R L

30.00 50.00 100.00 500,00 1000.00
Ferquency [MHz]

EN55011-B,EN55032-BOD [RFHE X VCCI class BO RS & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
RS, RERMERE (PK) T U THRIE L2 T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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HWS1000

220 EM I ##%
Electro-Magnetic Interference characteristics Conditions Vin : 100VAC
Iout : 100%

M SR

Radiated Emission

24V |

HORIZONTAL

[dB( s V/m)]
%0 - oy

80 |

b

70 F

80 |

50 F

Level

o 1] o — e VCCI Class B

0 f EERE ] QP Limit
i | | LA Al

oot 3 A

ot i i i i i
30.00 50.00 100.00 500.00 1000.00
Ferquency [MHz]

VERTICAL

[dB( 4 V/m)]
90 [

80 |

70 | e S I £

80 |

50 |

Level

40 |

E i : : o o VCCI Class B
30 F :" [ | P QP Limit

wba L
| MEERTAw:

(R it i
30.00 50.00 100.00 500.00 1000.00
Ferquency [MHz]

A

EN55011-B,EN55032-BOD [RFHE X VCCI class BO RS & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
RS, RERMERE (PK) T U THRIE L2 T,

The above is wave measured by the peak detection mode.
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220 EM I ##%
Electro-Magnetic Interference characteristics

M SR

Radiated Emission

60V

HORIZONTAL

{dB(p V/m)]
80

70 f

HWS1000

Conditions Vin : 100VAC
Tout : 100%

60 |

50 F

Level

40—t

<«—— VCCIClass B

30

20 |

QP Limit

gt

ST N A

1

30.00

50.00 100.00
Ferquency

VERTICAL

{dB(p: V/m)]
80 [

500.00

1000.00
[MHz]

70 [

60

50 F

40 F

Level

30

< VCCI Class B

20

10 F

aqnt Ao Bty A
: s -

QP Limit

‘ SRR FJ'"\_Y»"M;" \ ‘&ﬁf i

P g

SE

30.00

50.00 100.00
Ferquency

500.00

1000.00
[MHz]

EN55011-B,EN55032-BOD [RFHE X VCCI class BO RS & [F] U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
RS, RERMERE (PK) T U THRIE L2 T,

The above is wave measured by the peak detection mode.

TDK-Lambda
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