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1.

HIEFH 1  Evaluation Method

1.1 HIEFEE Circuit used for determination

(1) F#4rPE  Steady state data

Digital power meter

HWS600

~ CVCF

Controlled temp. chamber

(2) ®#FEFY 7 MY Warm up voltage drift characteristics
Same as Steady state data

(3) EFEFLAFEFRFE  Over current protection (OCP) characteristics

Digital power meter

6 CVCF | |

Controlled temp. chamber

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

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

(6) MANEH T KME Output fall characteristics
Same as Steady state data

TDK-Lambda

vV

LOAD

Shunt Res.
Digital

multimeter LOAD

Shunt Res.

Vv

T-1



HWS600

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

Digital power meter

@ CVCF } }

Shunt Res.

1 ~] 1ovpe
SW
{7
8) ON/OFFay bua— VB ISe s I3 0 Feik
Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/OFF CONTROL
9) BIEIE (NSHEAEZE) Rt Dynamic line response characteristics
Same as Steady state data
(10) WEILE (AfRTAZE) F#E  Dynamic load response characteristics
Digital power meter
swol B Dynamic dummy load
—o" o
‘ 1
v Load| 1
~) | cver | = il
\ Load| 2
I
Shunt Res.
Current probe
Output current waveform Output current waveform
lout Min <—-=> 100% lout 50% <—-> 100%
—-——-100%
777777777777777 95%
— 55%
50%
Min

TDK-Lambda T2



HWS600

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

Digital power meter

Slide Regq. @ @

DYNAMIC
# o[ |®
200V SIMULATOR F’

Current probe

LOAD

AC _vm Shunt Res.

(12) UV — 7 B4t Leakage current characteristics

Slide Reg.

AC
200V

Shunt Res.

Leakage current meter

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

TDK-Lambda T-3



HWS600

(13) HA U v 7 v, 7 A XFPE Output ripple and noise waveform
(a) Normal Mode (JEITA Standard RC-9131A)

9 CVCF

Oscilloscope
Bandwidth : 100MHz

R : 50 Q
C1: 4/700pF Film Capacitor

(b) Normal + Common Mode

QE) CVCF

Oscilloscope
Bandwidth : TO00MHz

o LT1: 152mm
7 L2: 152mm

C1: 0.TuF Film Capacitor

(14) A% /34 it Standby current
Same as Steady state data

TDK-Lambda T-4



(15) EMI #ik

Electro-Magnetic Interference characteristics

(a) HMeEimTEE (FIE/ A X)

Conducted Emission Noise

HEHE G

HWS600

LR O B AR D.U.T.(Earth)
AMN 50 Q/SO wH 7 Aluminum plate 7)1 2 IR
Spectrum Analyzer D=80 /
EMI Test Receiver —evem ‘
RF Relay Matrix
l AC Cord B
S ZF3- ¢ | Stand H=80em
2
=)
I |
‘ \ \
\Metq\ Ground Plain .
Earth cit Input Line
EREAME neer
2 S ADER
(b) MEFEFIRE (K A X)
Radiated Emission Noise
D=3m |
Spectrum Analyzer AAMS (R
EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix
Biconical Antenna Aluminum blate -
A4 FYUTF v P 73
. [ s Stand B
Turn Table
H=80cm G-vi-TW
&
' [ \
7;7 \ Metal Ground Plain ‘ CL
Earth A Filter nput Line
it SRR Tens ANEFR
TDK-Lambda T-5



1.2 i N ER 2

List of equipment used

HWS600

EQUIPMENT USED MANUFACTURER MODEL NO.
1 OSCILLOSCOPE HITACHI DENSHI V-1100A
2 DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540B/TDS540D
3 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740E/DL1740EL
4 DIGITAL MULTIMETER YOKOGAWA ELECT. 7544 01
5 DIGITAL MULTIMETER AGILENT 34970A
6 DIGITAL POWER METER YOKOGAWA ELECT. WT110/WT210
7 CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AM503
8 DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
9 SHUNT RESISTOR YOKOGAWA ELECT. 2215
10 | SLIDE REGULATOR MATSUNAGA SD-2650
11 | CVCF TAKASAGO AA2000XG
12 | CVCF KIKUSUI PCR-2000L/PCR-4000L
13 | LEAKAGE CURRENT METER SIMPSON 229-2
TAKAMIZAWA
14 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
15 | CONTROLLED TEMP. CHAMBER ESPEC SPL-2KPH-A
16 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
17 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
18 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVSI10
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
TDK-Lambda T-6




2. ¥ty —%

Characteristics HWS600
2.1 whAEFME Steady state data
(1) AJJ - Bfnf - IREEZE) Regulation - line and load, Temperature drift
5v |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 265VAC line regulation
0% 5.014V | 5.014V | 5.014V | 5.014V OmV 0.000%
50% 5013V | 5.014V | 5.013V | 5.013V ImV 0.020%
100% 5013V | 5.013V | 5.013V | 5.013V OmV 0.000%
load ImV ImV ImV ImV
regulation| 0.020% | 0.020% | 0.020% | 0.020%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10C +25C +50°C | temperature stability
Vout 5010V | 5.013V | 5.013V 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% 12.024V | 12.025V | 12.024V | 12.025V ImV 0.008%
100% 12.025V | 12.025V | 12.024V | 12.025V ImV 0.008%
load ImV OmV ImV OmV
regulation| 0.008% | 0.000% | 0.008% | 0.000%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10C +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
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.009V | 24.010V | 24.011V | 24.011V 2mV 0.008%
50% 24.010V | 24.011V | 24.011V | 24.011V ImV 0.004%
100% 24.011V | 24.012V | 24.012V | 24.012V 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 -10C +25C +50°C | temperature stability
Vout 23.980V | 24.011V | 24.030V | 50mV 0.210%
TDK-Lambda T-7



(2) WAEE - Uy TN/ A XREEXATEE

HWS600

Output voltage and Ripple noise voltage vs. Input voltage Conditions Iout :
Ta
5V |
6.0 300
Output voltage
5.0 250
> 40 200
0]
&
5 3.0 150
z Ripple noise voltage
2 20 e e e e e = 100
=
o
1.0 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
12V |
18.0 300
15.0 250
Output voltage
S 12,0 200
&
g 90 150
E Ripple noise voltage
2 60 gy Py —posee ey == 100
j=]
o
3.0 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
24V |
30.0 300
Output voltage
25.0 250
&
% 15.0 Ripple noise voltage 150
>
Em 10.0 - 100
j=]
o
5.0 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
TDK-Lambda

100 %

Ripple noise voltage (mV)

Ripple noise voltage (mV)

Ripple noise voltage (mV)

T-8



HWS600

(3) #h=R « ANJJE A H T B
Efficiency and Input current vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC —-—-—
: 200 VAC ——
1265 VAC ———-

Ta : 25°C
5v. |
16.0 100
Efficiency
g 12.0 == — SESSSTSRRSSERASSRAS 80 _
£ s
3 1 60
|- E A R R — 5
= ot T 'S
= . T~ - =
= 40 et — 40 =
=TT =
0.0 == 20
0 20 40 60 80 100
Output current (%)
12V |
16.0 100
Efficiency.
g 12.0 | __.TJ:": R e R T I 80 _
s g
5 80 e 60
8 ———————— _ - - g
=] g e k3
o e e - =
= Iin PR =
= 4.0 et 40 m
=TT -
_‘__/_e"/—‘%_—_ —————— ]
0.0 ====—T7 20
0 20 40 60 80 100
Output current (%)
24V |
16.0 100
Efficiency
g 12.0 Eocammn 80 g
= >
N e 5
= 80 T 60 5
s = 2
=] T = S~
§‘ 4.0 Iin e - 40 =
=TT -
= — T
0.0 ===/ 20
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-9



HWS600

(4) 713« ANJJEHATH T B
Power factor and Input current vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC —-——
: 200 VAC ——
: 265 VAC ———-

Ta : 25°C
5v |
16.0 1.0
- - Power factor
—~ 120 e 0.8
< s
E s0 b 0.6
8 _______ e - 3
= e < o
a Ill’l -=="T ———.—/ - -
g 4.0 e e 0.4
e = - .- ———-/‘_.__—__{:
0.0 E===—— 0.2
0 20 40 60 80 100
Output current (%)
12V |
16.0 1.0
=" - Power factor
120 = 0.8
< s
R e N &
580 et 0.6 &
G R R = 2
[ lin | e - =
g 40 e 0.4
e i //::_’___{:
ez e
0.0 ==/ 0.2
0 20 40 60 80 100
Output current (%)
24V |
16.0 1.0
-7 - Power factor
~ 120 - 0.8
$ —
— 8
= - 15}
E 80 P 06 <
8 T = 0
=3 e L - L—" - Q?
E 40 e — 0.4
------ == __———————"
- il % ——————
0.0 ===/ 02
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-10



2.2 @E KNI 7 MR

Warm up voltage drift characteristics

HWS600

Conditions Vin : 100 VAC
Tout : 100 %

Ta : 25°C
5v. |
0.20
3010
=
B
g 0.00 P—
8
S
>
2 -0.10
=
S
-0.20
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
12V |
0.20
010
=
-
o r\
& 0.00
s
>
5
& -0.10
=
&
-0.20
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
24V |
0.20
& 0.10
=
S
g 0.00
s
S
>
2 -0.10
=
S
-0.20
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
TDK-Lambda T-11



HWS600

2.3 WEFCIREFFE
Over current protection (OCP) characteristics Conditions Vin : 85 VAC --------

5V |

6.0

5.0

4.0

\\
. ——
_— -

Output voltage (V)

0.0
0 50 100 150

Output current (%)

[ 12V |

12.0 k

10.0 \

8.0

6.0 \

4.0

Output voltage (V)

2.0

0.0
0 50 100 150

Output current (%)

[ 24V |

25.0

20.0

15.0 \

10.0 \

L

0.0
0 50 100 150
Output current (%)

Output voltage (V)

TDK-Lambda T-12



HWS600
2.3 1RV IRAERFE

Over current protection (OCP) characteristics

Conditions Vin : 100 VAC
Ta :-10C  ------
25C ——e
50 °C _
L sv |
6.0
5.0 \\\
S 40 &
o \\ “‘
) 1
£ 30 !
) -
> Pyt -
2 20 e
5 =
© 1.0 —
0.0
0 50 100 150
Output current (%)
12V |
14.0
12.0 \
|
100 i
3 |
g 80
E (&
S 6.0 (W
Z |
g 40 s
S I
2.0 |
0.0 -
0 50 100 150
Output current (%)
24V |
25.0 ‘
i
200 H
2 \’\'\
[5) \
& 15.0 \y
S 'Y
= 10.0 |
& A
=) (I
© 50 \I !
0.0 L
0 50 100 150
Output current (%)
TDK-Lambda

T-13



HWS600

2.4 18R PRAERFE

Over voltage protection (OVP) characteristics Conditions Vin : 100 VAC
Iout: 0%
Ta : 25°C
5V |

< OVP point

<~ Vout

— 0V

2V/DIV | 2s/DIV

12V |
< OVP point
<— Vout
— 0V
5V/DIV | 2s/DIV
24V |

< OVP point

— Vout

— 0V

10VDIV | 5s/DIV

TDK-Lambda T-14



2.5 I H By Fpk

Output rise characteristics Conditions

5V |
Dcim
2VDIV | 200ms/DIV
12V
5V/DIV | 200ms/DIV
24V

10V/DIV | 200ms/DIV

TDK-Lambda

HWS600

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

TIout : 0%

Ta : 25°C

<— Vout

— 0V

<~ Vin

<~ Vout

— 0V

<~ Vin

<— Vout

— 0V

<~ Vin

T-15



2.5 I H By Fpk

Output rise characteristics

5v |

Conditions Vin :

HWS600

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

Tout : 100 %
. 25°C

<— Vout

e

2V/DIV

I | 2O(I)ms/.DIV.

| 12V

5V/DIV

I | 2O(I)ms/.DIV.

[ 24V

10V/DIV |

| 2O(I)ms/.DIV.

TDK-Lambda

<~ Vin

<— Vout

R

<~ Vin

<— Vout

e

<~ Vin

T-16



2.6 HSLH TN Rk

Output fall characteristics Conditions

S5V

VDIV | Is/DIV

12V

5V/IDIV | __ 2s/DIV

I0V/DIV | __ 5s/DIV

TDK-Lambda

HWS600

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

TIout : 0%

Ta : 25°C

<— Vout

— 0V

<~ Vin

<~ Vout

— 0V

<~ Vin

<— Vout

— 0V

<~ Vin

T-17



2.6 HSLH TN Rk

Output fall characteristics Conditions

S5V

2VDIV | 20ms/DIV_

[ 12V

5V/DIV | 20ms/DIV |

[ 24V

ABCD

HWS600

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

Tout : 100 %

Ta : 25°C

<— Vout

— 0V

<~ Vin

<— Vout

— 0V

<~ Vin

<— Vout

— 0V

<~ Vin

I0V/DIV | 20ms/DIV

TDK-Lambda

T-18



2.7 ON/OFF =y bha— LB INE B D R

Output rise characteristics with ON/OFF CONTROL

5V |

Conditions Vin :

12V |

24V |

10V/DIV

50ms/DIV

TDK-Lambda

HWS600

100 VAC
Tout : 100 %
Ta : 25°C

<~ Vout

{< oV

| — PF SIGNAL

| — ON/OFF

CONTROL

1<— Vout

< oV

| — PF SIGNAL

| — ON/OFF

CONTROL

1< Vout

[ oV

|— PF SIGNAL

< OoN/OFF

CONTROL

T-19



2.8 ON/OFFay hua— VB EHINEE TR D Rk

Output fall characteristics with ON/OFF CONTROL

S5V

Conditions Vin :

12V

24V

10V/DIV

20ms/DIV

TDK-Lambda

HWS600

100 VAC
Tout : 100 %
Ta : 25°C

{< Vout

{— 0V

| PF SIGNAL

|— ON/OFF

CONTROL

1< Vout

{— 0V

|— PF SIGNAL

|— ON/OFF

CONTROL

1< Vout

[ oV

{— PF SIGNAL

|— ONJOFF

CONTROL

T-20



2.9 W PRFrRERHI R

HWS600

Hold up time characteristics Conditions Vin : 100 VAC ------
200 VAC ——
Ta : 25°C
5V
1000
£ -
£ 100
% T
% o ———
T
10
20 40 60 80 100
Output current (%)
[ 12V
1000
£
Q
g 100 —
% \""-\_,h_
= B S
= TR =
10
20 40 60 80 100
Output current (%)
[ 24V
1000
£
£ 100 —
=
= ——
o === -
T ==
10
20 40 60 80 100

Output current (%)

TDK-Lambda

T-21



HWS600

2.10 WPEISE (ANBL) Fk
Dynamic line response characteristics Conditions Vin : 85 VAC——132VAC (A)
170 VAC<——265VAC (B)
Iout : 100 %
Ta : 25°C

5V |

41— Vout (A)

ettt <\t (B)

<~ Vin

2V |

{ — Vout (A)

<~ Vin

e < Vout (A)

:::::;::::;::::;::::;::::::::::;::::;::::;::::;:::::<—Vout(B)

<~ Vin

50mV/DIV 500ms/DIV
TDK-Lambda T-22




HWS600

2. 11 wEIE (AmaZk) Rt
Dynamic load response characteristics Conditions Vin : 100 VAC
Ta : 25°C

L 5v |

f=100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
Iout 50% <— 100% Iout 0% <— 100%

M% Vout | : ' L : : P\\H Vout

5 5 | N L

. % Iout :

< Tout

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+3.40% 3.90% +5.10% -8.10%

f=1kHz
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 50% <=— 100% Tout 0% <~ 100%

e e— Vout[ o e T T« Vout

| Iout |

1< Iout

200mV/DIV 200 p s/DIV 200mV/DIV 200 p s/DIV
+3.70% -3.80% +5.00% -7.30%

TDK-Lambda T-23



2. 11 wEIE (AmaZk) Rt
Dynamic load response characteristics

| 12V |

=100Hz

Load current tr = tf = 50us

Tout

50% =— 100%

] Tout |

200mV/DIV

+0.67%

f=1kHz

Tout

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

HWS600

Vin
Ta

Conditions

: 100 VAC
: 25C

Load current tr = tf = 50us

Tout

0% <~ 100%

e Vout

200mV/DIV

2ms/DIV

+1.23%

-3.17%

Load current tr = tf = 50us

Tout

0% <~ 100%

Preee— Voutfooc e b

coole— Tout f

200mV/DIV

200 p s/DIV

+0.63%

-0.63%

e Vout

1< Jout

200mV/DIV

200 p s/DIV

+1.40%

-2.23%

TDK-Lambda

T-24



2. 11 wEIE (AmaZk) Rt
Dynamic load response characteristics

| 24V |

f=100Hz
Load current tr = tf = 50us
50% <— 100%

Tout

2ms/DIV
-0.16%

100mV/DIV
+0.15%

f=1kHz
Load current tr = tf = 50us
50% <— 100%

Tout

1— Vout

200 p s/DIV
-0.15%

100mV/DIV
+0.20%

TDK-Lambda

HWS600

Vin
Ta

: 100
. 25

Conditions

Load current tr = tf = 50us
Tout

0% <=—100%

Je— Vout| M- ooaiofi

.. «— Iout

200mV/DIV

2ms/DIV

+0.29% -0.62%

Load current tr = tf = 50us

Iout 0% <=— 100%

Ren'en

200mV/DIV 200 p s/DIV

+0.33% -0.60%

VAC
C

. «— Vout

1< Tout

<— Vout

| Tout

T-25



2.12 AN JJE SR

HWS600

Response to brown out characteristics Conditions Vin : 100 VAC
Tout : 100 9%
Ta : 25°C
| 5V
A B
— Vout
A =28ms
B =29ms
........................................................................................ — OV
-]« Vin
2V/DIV | 20ms/DIV
[ 12V
Vout
A =23ms
B =28ms
ov
C=29ms
~ 1< Vin
5V/DIV | 20ms/DIV
[ 24v
Vout
A =25ms
B =28ms
ov
C=29ms
~ < Vin

T0V/DIV | __ 20ms/DIV

TDK-Lambda

T-26



2.12 AN JJE SR

Response to brown out characteristics

[ 5V |
A B
T e e L I e S
B =36ms
VDIV | 20ms/DIV_
[ 12V
A 1‘36
R e e R e
B = 34ms
C=35ms
5VDIV | 20ms/DIV_
[ 24v
A =28ms
B =34ms
C=35ms

T0V/DIV | __ 20ms/DIV

TDK-Lambda

HWS600

Conditions Vin : 200 VAC
Tout : 100 %
Ta : 25°C

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin

T-27



2.13 ANH— B (EANER) Rtk
Inrush current waveform

| 5v |

Switch on phase angle
of input AC voltage
$»=0"

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

Conditions

20A/DIV

100ms/DIV

20A/DIV

100ms/DIV

TDK-Lambda

HWS600

Vin : 100 VAC
Tout : 100 %
Ta : 25°C

M < Iin

< Vin

<~ Iin

<~ Vin
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2.13 ANH— B (EANER) Rtk
Inrush current waveform Conditions

| 5v |

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

Switch on phase angle
of input AC voltage
¢ =90

20ADIV__ | 100ms/DIV

20ADIV | 100ms/DIV

TDK-Lambda

HWS600

Vin : 200 VAC

Tout : 100 %

Ta : 25°C

<~ Iin

< Vin

'l < Iin

il <— Vin

T-29



HWS600

2. 14 BHERFZ2 N B FrE Conditions Tout : 0%  ------

Inrush current characteristics 50% @ —.—.—
100 % -
Ta : 25°C
5V |
Vin : 100 VAC
50
40
<30
5
% - T 1 S s Hn r oy gyl g Pl g gt ol g S Iy g ey i g S g ol
=20 il
ER
./ IIII
10 /!
— e
0.01 0.1 1 10 100

Brown out time (sec)

Vin : 200 VAC

50

40
.
§ //' L\/\ T
= L~ - 'rll ,-1’
=20 = R st e e 1 = e
= ‘A :
E I} 'I..\_- -l /

10 ke ——— TS ~ L /

0

0.01 0.1 1 10 100

Brown out time (sec)

% LRI, SREAEE S AL ITHS,

Above data includes secondary inrush current.

TDK-Lambda
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2. 15 AN FEIE
Input current waveform

5v |

HWS600

Conditions Iout : 100 %

10A/DIV.

“Sms/DIV

10A/DIV

“Sms/DIV

TDK-Lambda

Ta : 25°C

Vin : 100 VAC

«— Iin

<~ Vin

Vin : 200 VAC

< Iin

<~ Vin
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HWS600

R B o7

"

=
=]

2.16

: 100 VAC

Conditions Vin

Input current harmonics

100 %

Tout :

: 25C

Ta

IEC61000-3-2 Limit (class A)

10.000

1.000
0.100
0.010

(V) 3ua11nd oTuouLIBH

0.001

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

1

Harmonic Order

2
> X
o o
on O
o —
5%
> =
[72]
=
8
=
e
=
o
O

: 25C

Ta

IEC61000-3-2 Limit (class A)

10.000

1.000

0.100
0.010

(V) 3ua11nd oTuouLIBH

0.001

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

3

1

Harmonic Order

T-32
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2.17 U — 7 FiniFE

HWS600

(Simpson)

Leakage current characteristics Conditions Tout : 0 %
100 %
Ta 25 C
f . 50Hz
Equipment used : MODEL 229-2
SV |
0.5
0.4
S
z —
< 03
~ /
g
3 02 /,/
Pl
g 0.1
—
0.0
80 120 160 200 240 280
Input voltage (VAC)
2V |
0.5
0.4
~ //
g 0.3 o
g /
02 —
Q .
5] /
§ —
s 0.1
-
0.0
80 120 160 200 240 280
Input voltage (VAC)
24V |
0.5
0.4 -
~ //
E 03 __——
E; __,——/ /
z 02
0]
en
g 01
—
0.0
80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda
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HWS600
2.18 AV w7, A4 XK

Output ripple and noise waveform Conditions Vin : 100 VAC
Iout : 100 9
Ta : 25°C
NORMAL MODE
5V
vV ]
50mV/DIV 2us DIV
24V |

[ S0mV/DIV |  2usDIV |

TDK-Lambda T34



HWS600
2.18 AV w7, A4 XK

Output ripple and noise waveform Conditions Vin : 100 VAC
Tout : 100 94
Ta : 25°C
NORMAL + COMMON MODE
5V |

I 50mVDIV | 2usDIV |

TDK-Lambda T-35



HWS600

2.19 RZ A Eift
Stand by current Condition Ta: 25°C

5v. |

Io=0%

0.40

0.32

0.24

0.16

Input current (A)
|

0.08

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Remote control OFF

0.20

0.16

0.12

0.08

Input current (A)

0.04

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

TDK-Lambda T-36



2.20 EM I

iy

Conducted Emission

I SN=E R

L 5v |
Point A
(175kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.7 433
AV 54.7 42.4
Point B
(175kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.7 44 .8
AV 54.7 441

EN55011-B,EN55032-BD[BSEIZVCCI class BO[RSE & [F U

Level

Level

Electro-Magnetic Interference characteristics

HWS600

Conditions Vin :230VAC

: 100%
[4BC(p W]
a0
30 : :
: ! VCCI Class B
0 1A QP Limit

60

A

50
\‘,-\II I
40 O I I
ﬂp, T VCCI Class B
- hw AV Limit
1
- «}wm L
10 : '
sf § | . : L
Q15 aso 1.00 5.00 1000 30.00
Frequency [MHZz]
Phase : N
[ngEJu \2)]
30
H ' VCCI Class B
QP Limit
VCCI Class B
AV Limit
10 f f
0 H H I 4: j I
Q15 050 1.00 5.00 1000 30.00
Frequency [MHZ]
Phase : L

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

TDK-Lambda
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2.20 EM I F#ik
Electro-Magnetic Interference characteristics

MEZ 1B

Conducted Emission

| 12v |

Ref.
Data

Point A
(178kHz)

Limit |Measure
(dBuV) | (dBuV)

QP

64.6 45.4

AV

54.6 44.2

Point B
(179kHz)

Ref.
Data

Limit |Measure
(dBuV) | (dBuV)

QP

64.5 43.2

AV

54.5 41.5

HWS600

Conditions Vin :230VAC
Tout : 100%

[dBCu W]
90
oo b——t i ; :
BRI IH : ; . VCCI Class B
0 A i ; : ; QP Limit
o P s L
\KXI 0 I " :
B e P —
A AR S - ' |
] 40 v " ' oo oo

Level

Cerlih |

VCCI Class B

30 AV Limit
20
10 .

0 : ;

ai1s aso 1.00 5.00 1000 30.00

Frequency MHz]
Phase : N
[dB(p V)]

90 |

80 F

70

VCCI Class B
QP Limit

60

-- I

50

3

V'S

S N ) R N A M —

i

VCCI Class B

. : AV Limit
s - H
10 E ‘ \ ‘
s \ \ .
ot H ' ' \
ai1s aso 1.00 5.00 1000 30.00
Frequency [MHZ]

Phase : L

EN55011-B,EN55032-BO [RFYEIZVCCI class BO[RSE & [ T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

TDK-Lambda
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2.20 EM I

MEZ 1B

Conducted Emission

24V |
Point A
(182kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.2 47.0
AV 54.4 459
Point B
(182kHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 64.4 45.6
AV 54.4 443

Lewvel

Lewvel

Electro-Magnetic Interference characteristics

[dB(p W]
a0 v

20

0

60

50

40

30

20

10

0

Q15

HWS600

Conditions Vin :230VAC

Tout : 100%

VCCI Class B

QP Limit

4 |
<

]

VCCI Class B
AV Limit

Frequency

5.00

10,00

Phase

30.00
[MHz]

N

VCCI Class B
QP Limit

0

VCCI Class B
AV Limit

Frequency

Phase

EN55011-B,EN55032-BO [RFYEIZVCCI class BO[RSE & [ T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

TDK-Lambda

30.00
[MHZz]

:L
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2.20 EM T 44

Electro-Magnetic Interference characteristics

e FE R

Radiated Emission

5v |

HORIZONTAL

[dB(p V/m)]
70

HWS600

Conditions Vin : 100VAC

Iout : 100%

VCCI Class B
QP Limit

A

< VCCI Class B
QP Limit

3000

60 | I — :
O s
40 | ; e ———; ;
] [ f ' A '
K : ' ¢ ) :
20 o ! ' ' ' v o Yy '
L | j ' HE 405 N ] j vyl It
o R LMJ'"'
: f’ i Ay / ‘-I [ }"‘r ' oy
s b ; M bt o :
. ; R 2 sl :
i ; Y :
10 | : e :
0 B 1 1 1 . 1 . 1
30.0 50.0 100.0 200.0
Frequency
VERTICAL
[dB(p v/m))
70
60 | —_— :
50 [ ' : A H
40 F ; : e :
] ' ' ' P oE '
b i 1] 1] 1 L] 1] 1] 1]
s r ' ' ' ' ] M A '
RYEEE f‘l\rw MRV
P ML :
10 | E TR S S S ;
oL ! : ] I N | :
30.0 50.0 100.0 200.0
Frequency [MHz]

EN55011-B,EN55032-BO [RFYEIZVCCI class BO[RSE & [F T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

TDK-Lambda
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2.20 EM T 44

Electro-Magnetic Interference characteristics

e FE R

Radiated Emission

12V

HORIZONTAL

[dB(p W/ m)]

Lewvel

[dB(p W/m))
70

Lewvel

70 - . . - v v v
b :
) S S S 5
a© ; — ;
[ : - : ' 2 . i
30 . v — A v
- e :
,/\“\,-.:.\. il ' l', ' ' ' r 4 -‘(‘ ﬂub w‘% Jw‘.“
= H . | - B i y T
- : — o :
[ h i VOUA ThAr :
10 [ — ;
0 I 1
30.0 50.0 100.0 200.0 3000
Frequency [MHz]
VERTICAL
60 | : e :
50 | : oo :
40 - - T —_— T
30 [ p ) //M\ BRI as A ;
ARG E NN AR WA
Wi :
10 [ i — :
il
30.0 50.0 100.0 200.0 3000
Frequency [MHZz]

HWS600

Conditions Vin : 100VAC

Iout : 100%

VCCI Class B
QP Limit

VCCI Class B

QP Limit

EN55011-B,EN55032-BO [RFUEIZVCCI class BO[RSE & [F U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

TDK-Lambda
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HWS600

2.20 EM I F#ik
Electro-Magnetic Interference characteristics Conditions Vin : 100VAC
Iout : 100%

e FE R

Radiated Emission

24V |

HORIZONTAL

[dEe(p v/ m))
70

60 | — :
50 | : e :
[ ' ' T ' < VCCI Class B
[ H H ' C 0 i P Limit
40 : T . — . Q
¥ [ : : : T :
s | S A A A /\ :
- a0 [ : : P f\ (/! n’wv"’\L : .
[ ' ' ' _4’14 '\-‘( P\,/" L“ "« ’/“"
- ' P e ' '
_m,,f‘l vy :Jf" T '\
20 i N = :
ofb—+ L a
0 [ 1 1 1 1 1 1
30.0 50.0 100.0 200.0 3000
Frequency [MHz]
VERTICAL
[dB(p V/m)]
70
) SRS S :
50 3 E L Ll E . E 1
i : : < VCCI Class B
: ‘ H HEE . P Limit
40 T : T — T Q
] [ : ‘ i I ‘
s i : ¢ 1 3k :
- af AT l o~ ! Fia A0N
whEaRanT Rl u
- : ‘ : : :
1) SENE S S e
0 3 ' " 0 [ " ] '
30.0 50.0 100.0 2000 3000
Frequency [MHZz]

EN55011-B,EN55032-BO [RFUEIZVCCI class BO[RSE & [F U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
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