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2.

fEFF S Terminology used

Definition
vin ATTEE
Vout  ......... H 1
lin ... AT
lout  ......... H R
Ta ... ] B L
fo JE K

Input voltage

Output voltage

Input current

Output current
Ambient temperature
Frequency
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1.1 HE R Circuit used for measurement HWS300P

il

HIE =1 Circuit 1

- HARRME Steady state data

< HFERY 7 MM Warm up voltage drift characteristics

I EARR s LS i Over voltage protection (OVP) characteristics
« T T PR R M Over current protection (OCP) characteristics
SIS BRSO Output rise characteristics

P RVASE N /NIL ST S Output fall characteristics

SRS (NHAZ) #E Dynamic line response characteristics

CAB L SA RN Standby current characteristics

Digital power meter

AC POWER
SUPPLY

%g\Load

v
Shunt Res.

Controlled Temp. Chamber

JEFI#2 Circuit 2
*ON,/OFF=> ha— LI F157 5 B 230 Rk
Output rise characteristics with ON/OFF Control
*ON_/OFF=zy b — VIRt J) 326 T 230 Rek:
Output fall characteristics with ON/OFF Control

Digital power meter

—_——— ——

L o—l®

swi |

AC POWER

SUPPLY Load

I
I
I
2>

AAA

Shunt Res.

AC -V

TOG CNT PF

MWy -1 10V
T

AAA
é vy 1 10V

TDK-Lambda T-1



HWS300P

HEFI#3 Circuit 3
SEPEINE (ARAZ) #PE Dynamic load response characteristics

Digital power meter

0,
Swi .
Dynamic dummy
load
Toad [ 1
AC POWER
SUPPLY Tead [z J L
AC -V —MW
Shunt Res.

Output current waveform Output current waveform
o

out Min <——> 11

———— e

HIE =4 Circuit 4
c AN — b (R NE) K Inrush current waveform
B fEE RF 22 N iR Inrush current characteristics

Digital power meter

Slide Reg.
Dynamic

-) | Dip

Simulator = Load

Current probe Shunt Res.

HE[E#S5  Circuit 5
- U— 7 E iR Leakage current characteristics

Digital power meter,

Slide Reg. AC v

@% ¥

Isolation Trans

Leakage
current
meter

P.S. ;?Load

AAA

i vy -
Shunt Res.

—C

NOTE: Leakage current meter HIOKI TYPE 3156

TDK-Lambda T-2



HWS300P

HIFEEF6  Circuit 6
AT JARIE Output ripple and noise waveform
(a) Normal mode

Digital power meter

SW1
AC POWER
SUPPLY
Oscilloscope
Bandwidth : 100MHz
R: 50Q
150mm C1: 4700pF Film Capacitor
(b) Normal + Common mode
Digital power meter
—_———
Swi |
l 1.5m 50 Q Cable
AC POWER |
SUPPLY |

Oscilloscope

AC v Bandwidth : 100MHz

150mm C1: 0.1y F Film Capacitor

—Oi—

TDK-Lambda T-3



HWS300P

HIEHERL  Configuration
-EMIRsE Electro-Magnetic Interference characteristics
(@) MeFim B (FiE /A X)
Conducted Emission Noise

RRIBE (EBh)
HUERORE D.U.T.(Earth)

AMN 50 Q/50 uH Aluminum plate 71 I 1R

Spectrum Analyzer

EMI Test Receiver D=80cm [ |
RF Relay Matrix
AC Cord
S ‘ gRa1-F Stand A=80cm
=
! . A |
. |
EZ%E \Metol Ground Plain BLI Input:Line
B SRARE Jiter AHBR
(b) HEEFEIRE (FEH /1 X)
Radiated Emission Noise
D=3m |

Spectrum Anaclyzer RIXEE (HE3t)

EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix

Biconical Antenna

Z] Aluminum plate 7, 3 #f

AL3=HN FYFF /
\ ‘ . } Stand &
Turn Table
H=80cm 5-vFi-T W
I

3 \ [ I [ o)
. Metal Ground Plain P =i oot L

arth Filter nput Line
1B SRAME T4 w5 ADBR

TDK-Lambda T-4



1.2 A E R A

List of equipment used

HWS300P

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI V-1100A
2 | OSCILLOSCOPE YOKOGAWA ELECT.| DL1740EL/9040L
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
5 | DIGITAL POWER METER YOKOGAWA ELECT.| WT210
6 | DYNAMIC DUMMY LOAD TAKASAGO FK600L / 1000L
7 | DUMMY LOAD PCN RHF250 Series
8 | SLIDE REGURATOR MATSUNAGA SD-2450
9 | ACPOWER SUPPLY KIKUSUI PCR-4000L
10 | AC POWER SUPPLY TAKASAGO AA2000XG
11 | LEAKAGE CURRENT METER HIOKI 3156
12 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-641
13 | SPECTRUM ANALYZER ROHDE & SCHWARZ| ESPI3
14 | EMI TEST RECEIVER ROHDE & SCHWARZ| ESHS10
15 [ EMI TEST RECEIVER ROHDE & SCHWARZ| ESVS10
16 | RF RELAY MATRIX ROHDE & SCHWARZ| PSU
17| AMN KYORITU DENSHI KNW-242
18 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106

1.3 Rl A Ay S

Load condition

Load conditions
24v | 36V | 48V

Output lo(A)

100% 12.5 8.4 6.3
100VAC_Peak Load 21 14 10.5
200VAC _Peak Load 42 28 21

TDK-Lambda
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HWS300P

2. BT —% Characteristics
2.1 FrE Steady state data
(1) AJj - A« JEEZLE) Regulation - line and load, Temperature drift

| 24\ |
1. Regulation - line and load Condition Ta:25C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 23.961V [ 23.959V | 23.959V | 23.959V 2mV 0.008%
50% 23.959V | 23.957V | 23.958V [ 23.958V 2mV 0.008%
100% 23.957V [ 23.955V | 23.956V | 23.957V 2mV 0.008%
load 4mV imV 3mV 2mV
regulation| 0.017% | 0.017% | 0.013% | 0.008%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Ta -10C +25°C +50°C | temperature stability
Vout 23.860V | 23.955V | 24.004V | 144mV | 0.600%
36V |
1. Regulation - line and load Condition Ta:25C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 36.003V [ 35.999V | 35.998V | 35.999V 5mV 0.014%
50% 36.001V | 35.996V | 35.998V [ 35.998V 5mV 0.014%
100% 35.999V | 35.995V | 35.996V [ 35.997V 4mV 0.011%
load 4dmV 4mV 2mV 2mV
regulation| 0.011% | 0.011% | 0.006% | 0.006%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Ta -10C +25°C +50°C | temperature stability
\out 35.843V | 35.995V | 36.101V | 258mV | 0.717%
48V |
1. Regulation - line and load Condition Ta:25C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 47.976V | 47.973V | 47.972V | 47.973V 4mV 0.008%
50% 47.973V | 47.971V | 47.971V | 47.971V 2mV 0.004%
100% 47.970V | 47.968V | 47.969V | 47.968V 2mV 0.004%
load 6mvV 5mV 3mV 5mV
regulation| 0.013% | 0.010% | 0.006% | 0.010%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Ta -10C +25°C +50°C | temperature stability
Vout 47787V | 47.968V | 48.074V | 287mV | 0.598%
TDK-Lambda T-6



(2) HABE -V v T A XBESFAIEE

HWS300P

Output voltage and Ripple noise voltage vs. Input voltage Conditions  lout :
Ta
24V |
30.0 300
Output voltage
25.0 250
S 200 200
o Ripple noise voltage
£ 150 150
o
Y — e — — . — s — . —_— e — . o — e —— . —
a 100 100
>
O
5.0 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
36V |
48.0 600
40.0 Output voltage 500
S 320 400
S
g 240 300
S Ripple noise voltage
3 16.0 200
=
O — e — —{ — — — — — . — — —_— . — — —
8.0 100
0.0 0
50 100 150 200 250
Input voltage (VAC)
48V |
60.0 600
Output voltage
50.0 500
S 400 400
S
g 30.0 Ripple noise voltage 300
>
‘g‘_ 200 P S —ara— —_— —_— = —r— 200
=
O
10.0 100
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)



HWS300P
(3) #h= - AT )

Efficiency and Input current vs. Output curren Conditions Vin : 85 VAC ---—--
: 100 VAC ———
: 200 VAC ——
265 VAC ———-
Ta : 25°C
24V |
8.0 | 100
Efficiency
< 6.0 === 80 _
: S
=S T . 0 =
3 -t .- = 3
S —————— —_— - .9
g- Iln —"——__ __;"; - — E
= 20 D - -
"'——‘—:—"/ - 7
i
0.0 = —— 2
° 20 40 60 80 100
Output current (%)
36V |
8.0 . 100
Efficiency
~ 6.0 — :_“ g R i — o — - — %
< ==
E S
E 4o o =
a - 3
S SRR S—————S—E — -_— .g
5 lin T T g
= 20 R — o E
- ;, __——————F———
_———.'9'7—;“-:_.'—_"’ =
0.0 (= et ”
° 20 40 60 80 100
Output current (%)
48V |
+ Efficiency 100
g " == 0 @
E 400 o 5 §
- ey - o
é‘ Iln —___,_—.—:'.—/ —_ E
= 20 e .
= e _ ,4-‘_/____’:’:
‘--""-"'ff—/—-r;’_'_—----"__'= - — =
00 E=—" 2
° 20 40 60 80 100
Output current (%)

TDK-Lambda T8



HWS300P
(4) J1= - AJJREIAT )R

Power factor and Input current vs. Output current o
- 100 VAC —.—.—
- 200 VAC —
- 965 VAC ———-
Ta . 25 oC
24V |
8.0 _ Y 1.0
——
- - Power fa 0.8
< ——— Power factor _
5 _ g
% : e _ 0.6 :
H T —_ 8
- " T )
_,————.';'.’:7: / —4—/—3____4
= —‘_;T—;—T:/ —_——
0.0 | e :
| ) ) i %0 100
Output current (%)
36V |
8.0 e )
——
: T e fa 0.8
< e Power factor h
~— - 8
5 S | §
% N : — 0.6 g
E T R e - 8
- ez T )
— 4’-_’__%
"'7_}-7—;“-—,./ —_—— —
N 0.2
| ) ) . 50 100
Output current (%)
48V |
8.0 —— )
—————
P B P 0.8
< PR Pawer factor ]
1= . |
w [
e e e B = 06 =
———‘ _ w
o : ——— %
: lin e D-
= 20 — -
e —— ___——————-
',-—.“—-T—;—r_/./ —_——
0.0 e — :
| 20 ) - 80 100
Output current (%)

TDK-Lambda )



2.2 WE U 7 MR
Warm up voltage drift characteristics

HWS300P

Conditions Vin : 100 VAC

lout : 100 %
Ta : 25°C
24V
0.40
g 0.20
£
S
@ 0.00
i
IS
>
3 -0.20
>
@)
-0.40
0.5 15 2 25 3 3.5 4
Time (hrs)
36V
0.40
S 020
£
S
% 0.00
IS
>
2
£ -0.20
@)
-0.40
0.5 15 2 25 3 35 4
Time (hrs)
48V
0.40
g 0.20
£
S
2 0.00
i
IS
>
3 -0.20
>
@)
-0.40
0.5 15 2 25 3 35 4
Time (hrs)
TDK-Lambda T-10



2.3 B TR HWS300P

Over current protection (OCP) characteristics Conditions Vin : 100 VAC
Ta : -10C  ------
25°C ——-—
50 C —
24V |
30.0
25.0 -
\‘.\
S 200 i
) \
& 150 -t
o
>
3 100
3
5.0
0.0
0 50 100 150 200

Output current (%)

3BV |

48.0

40.0

32.0 \\Y

\
24.0 VA

16.0

Output voltage (V)

8.0

0.0

0 50 100 150 200
Output current (%)

8V |

60.0

50.0

T
40.0 A

S \
@ \\\
£ 300 3
o
Y
5 200
=
© 100

0.0

0 50 100 150 200

Output current (%)

TDK'Lambda T-11



2.3 TR AR HWS300P
Over current protection (OCP) characteristics Conditions Vin : 200 VAC

Ta : -10°C  ------
25°C ——-—
50 C —

24V |

30.0

25.0

20.0 VA
)
15.0 A

10.0

Output voltage (V)

5.0

0.0

0 50 100 150 200 250 300 350 400
Output current (%)

16.0

Output voltage (V)

8.0

0.0

0 50 100 150 200 250 300 350 400
Output current (%)

48V |

60.0

50.0 _
T
40.0 :

30.0 \

20.0

Output voltage (V)

10.0

0.0

0 50 100 150 200 250 300 350 400
Output current (%)

TDK-Lambda T-12



HWS300P
2.4 e = Pl
Over voltage protection (OVP) characteristic: Conditions Vin : 100 VAC
lout: 0%
Ta : 25C

24V |

< OVP point
Vout

T

— 0V

10V/DIV | 5s/DIV

36V |

< OVP point

— Vout

10VIDIV. | _ 5siDIV

| 48v |

< OVP point
<~ Vout

— 0V

20V/DIV | 5s/DIV

TDK-Lambda T-13



2.5 HASLH Ev 0 Kpik
Output rise characteristics

24V |
T
T
36V |
48V |
20VIDIV_ 200ms/DIV
TDK-Lambda

HWS300P

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

lout : 0%

Ta : 25°C

<— Vout

1< oV

Vin

<— Vout

— 0V

Vin

— Vout

T-14



2.5 HASLH Ev 0 Kpik
Output rise characteristics

Conditions

24V |
D C BA
]
10V/IDIV_ | 200ms/DIV
36V |
10V/IDIV_ | 200ms/DIV
48V |
i
SR
L T T e e e e e oy
20V/DIV | 200ms/DIV
TDK-Lambda

HWS300P

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

Ta : 25°C

Vin :

<— Vout

— 0V

Vin

<— Vout

<~ Vin

— Vout

j<—Vin

T-15



2.5 HASLH Ev 0 Kpik
Output rise characteristics

Conditions

24V |

10V/IDIV_ | 200ms/DIV
36V |

10V/IDIV_ | 200ms/DIV
48V |

20V/DIV | 200ms/DIV

TDK-Lambda

HWS300P

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

Peak load

25 C

Vin :

lout :

Ta

Vout

ov

Vin

«—

Vout

ov

Vin

— Vout

ov

Vin

T-16



2.6 HASLH T Rtk

Output fall characteristics Conditions
24V |

ABCD

10V/DIV | 2s/DIV
36V |

ABlCD

10V/DIV | 2s/DIV
48V |

ABCD

20VIDIV | 5s/DIV

TDK-Lambda

HWS300P

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

lout : 0%

Ta : 25°C

— Vout

<~ Vin

Vout

ov

<~ Vin

— Vout

<~ Vin

T-17



2.6 WL H T2 0 Ktk
Output fall characteristics

Conditions

24V |
NO
10VIDIV | 20ms/DIV
36V |
‘A D ﬁ
N |
10VIDIV. | 20ms/DIV
48V |
20VIDIV. | 20ms/DIV
TDK-Lambda

HWS300P

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

lout : 100 %

Ta : 25°C

<— Vout

<~ Vin

<— Vout

<~ Vin

1< Vout

<~ Vin

T-18



2.7 ON/OFF oy ba— LB E B0 R

Output rise characteristics with ON/OFF Control

24V
|

T0V/DIV | 50ms/DIV
36V

T0V/DIV | 50ms/DIV
48V

20VIDV | 50ms/DIV_

TDK-Lambda

HWS300P

Conditions Vin : 100 VAC

lout : 100 %
Ta : 25°C

<— Vout

«— PF SIGNAL

< ON/OFF
CONTROL

<— Vout

— 0V
«— PF SIGNAL

< ON/OFF
CONTROL

<— Vout

«— PF SIGNAL

< ON/OFF
CONTROL

T-19



2.8 ON/OFF oy ba— LR ANE T R

Output fall characteristics with ON/OFF Control

Conditions Vin : 100 VAC

20V |

10VIDIV. | 20ms/DIV
36V |

10VIDIV. | 20ms/DIV
48V |

20VIDIV.__ | 20ms/DIV

TDK-Lambda

HWS300P

lout : 100 %
Ta : 25°C

<~ Vout

— 0oV

«—PF SIGNAL

< ON/OFF
CONTROL

<— Vout

— oV
—PF SIGNAL

< ON/OFF
CONTROL

<~ Vout

— oV

«— PF SIGNAL

<— ON/OFF
CONTROL

T-20



HWS300P

2.9 H I PRFF R R
Hold up time characteristics Conditions Vin : 100 VAC ------
200 VAC ———
Ta : 25°C
| 24V |
1000
g S
£ 100 T
: —
E Iy —— -
o
T
10
0 20 40 60 80 100
Output current (%)
[ 36V |
1000
£
£ 100 T
= =
x=) ST —
(@)
T
10
0 20 40 60 80 100

Output current (%)

| 48V |
1000

100

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-21



2. 10 1dPEINE (ANTTEE) Ktk

Dynamic line response characteristics

[ 24V

lout
Ta

WMWW%'ff?%*\"ﬂf%%?&%ﬂ%?%ﬂ%%Wi5%??&3?%%%?%WWWWW&Wm%i%%??%%‘fé%%?&%é%?JM?#%%?%*Wf?é*%%%ww@h%?wm*%

~50mV/DIV_ | 500ms/DIV

20mV/DIV | 200ms/DIV

e T e

il

50mMV/IDIV_ | 500ms/DIV
TDK-Lambda

HWS300P

Conditions Vin : 85 VAC<——132VAC (A)

170 VAC<——265VAC (B)

2100 %
: 25°C

— Vout (A)

<— Vout (B)

<~ Vin

e <— \out (A)
s <— \/out (B)

R o e .
L] < Vin
I | I

e — \/out (B)

T-22



2. 11 WIEISE (AmEZL) ik
Dynamic load response characterist

| 24av |

f=100Hz
Vin:100VAC

Load current tr = tf = 50us
lout 0% <—Peak load

A

VT

AV

e

200mV/DIV 2ms/DIV
+0.42% -1.48%
f=1kHz
Vin:100VAC

Load current tr = tf = 50us

lout 0% <—Peak load

B
S S L

ics

— Vout

<— Jout

<— Vout

<— Jout

HWS300P

Conditions Ta

Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

500mV/DIV 2ms/DIV

+0.70% -2.37%

Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

A

S NS

: 25°C

— Vout

<— lout

— Vout

<~ lout

200mV/DIV 200 1 s/DIV 500mV/DIV 200 1 s/DIV
+0.39% -0.64% +0.87% -1.40%
TDK-Lambda

T-23



2. 11 @EISE (AMEZ) ik

Dynamic load response characteristics

| 36V |

f=100Hz
Vin:100VAC

Load current tr = tf = 50us

lout 0% <—Peak load

ViRV

_ L J _
500mV/DIV 2ms/DIV
+0.41% -1.22%
f=1kHz
Vin:100VAC

Load current tr = tf = 50us

lout 0% <—Peak load

TN T T
NS L

<— Vout

<— Jout

<— Vout

<— Jout

HWS300P

Conditions Ta : 25

Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

500mV/DIV 2ms/DIV
+0.36% -1.12%
Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

AV
Vi

C

<— Vout

<— lout

<— Vout

<~ lout

200mV/DIV 200 1 s/DIV 500mV/DIV 200 1 s/DIV
+0.25% -0.40% +0.73% -1.21%
TDK-Lambda

T-24



2. 11 @EISE (AMEZ) ik

Dynamic load response characteristics

| 48V |

f=100Hz
Vin:100VAC

Load current tr = tf = 50us

lout 0% <—Peak load

BV VS

500mV/DIV 2ms/DIV
+0.45% -1.40%
f=1kHz
Vin:100VAC

Load current tr = tf = 50us

lout 0% <—Peak load

N TN T
N N\

<— Vout

<— Jout

<— Vout

HWS300P

Conditions Ta : 25

Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

—~

_J \ / -

500mV/DIV 2ms/DIV

+0.40% -1.53%

Vin:200VAC

Load current tr = tf = 50us

lout 0% <— Peak load

lw\d\\/\

S

<~ lout
100mV/DIV 200 1 s/DIV 500mV/DIV 200 1 s/DIV
+0.10% -0.21% +0.34% -0.71%
TDK-Lambda

C

<— Vout

<~ lout

<— Vout

<~ lout

T-25



2. 12 ANJyEEB#T R
Response to brown out characteristics

HWS300P

Conditions Vin : 100 VAC
lout : 100 %

Ta : 25°C
| 24V |
________ ABL
- ‘:{f____:___:_____:__<_V°“t
A= 3ams . \/ ________
B =37ms | L

— 0V

~— Vin

10V/DIV___ | __ 50ms/DIV
[ 36V |

\!‘v ( ; ; <— Vout
A S -
A =36ms o - -
| |
| {
B =37ms | rf
_
L | o |eov
10V/DIV | 50ms/DIV
| 48V |
ﬁ A B _ ﬁ ﬁ
: } ; : : . — Vout
A =36ms . : ( _ _ _
B = 37ms | | | : :
_ - <~ 0V

20V/DIV | 50ms/DIV

TDK-Lambda

T-26



2.12 A EEWHE R HWS300P

Response to brown out characteristics Conditions Vin : 200 VAC
lout : 100 %
Ta : 25°C
| 24\ |
<— Vout
A =38ms
B =44ms - : -
S S TS PSS PO — oV
C =45ms - - -
10V/DIV | 50ms/DIV
[ 36V |
| A‘ BC -
/f j j — Vout
A =38ms \-;g . _
B = 44ms | \
C = 45ms -
U . . — oV
1OV/DIV 50ms/DIV
| 48V |
,‘A BC
[‘ ' ' <— Vout
A =39ms [ : :
B = 44ms | : :
......... R Lo e IR o AU <« OV
C =45ms - -
20v/DIV | 50ms/DIV

TDK-Lambda .27



HWS300P

2.13 ANy —rBii (RAER) BP

Inrush current waveform Conditions Vin : 100 VAC
lout : 100 %
Ta : 25°C
| 24v |

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

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

|
[ < lin
§

i .
| <— Vin

10A/DIV | 100ms/DIV

<~ lin

‘E <~ Vin

10A/DIV | 100ms/DIV

TDK-Lambda T-28



2.13 AN —U@E (BANER) WP
Inrush current waveform Conditions

| 24v |

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

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

i d( ﬁ m
HHHW i

uw‘

10A/DIV | 100ms/DIV

N |
oA AL A

VAIARRAARARERRARADAR AN

iUUH)MUM(!JMUU! i

WﬁfYXE}‘V{{VVVVVVVVVVVVVVVVVV -

NG H’H,M’MUU il m,r,«

WV

10A/DIV | 100ms/DIV

TDK-Lambda

HWS300P

Vin : 200 VAC
lout : 100 %
Ta : 25°C

<~ lin

— Vin

lin

“‘“"‘ <~ Vin

T-29



HWS300P

2. 14 BFipZe N iRt Conditions lout: 0%  ------
Inrush current characteristics 50%  —.—._—
100 % -
Ta : 25°C
24V ]
Vin : 100 VAC
50
40
<30
3
<20
> — 7
E 7y
/ / Nt | e T b e
10 4 /. 9 =
0
0.01 0.1 1 10 100

Brown out time (sec)

Vin : 200 VAC

50

40
<30
5
3 A T
<20 e TR 2
e g / AT A
= / // ,

. — or———— ______Y:‘.’./_‘__f T
10 . /
0
0.01 0.1 1 10 100

Brown out time (sec)

% M, 2REAEIE G A THS,
Above data includes secondary inrush current

TDK-Lambda T-30



2. 15 AJ BRIV HWS300P

Input current waveform Conditions lout : 100 %
Ta : 25°C
24V |
Vin : 100 VAC

10ADIV__ | 5ms/DIV

Vin : 200 VAC

<~ lin

<~ Vin

10ADIV | 5ms/DIV




HWS300P

2.16 &Sy

Input current harmonics Conditions Vin : 100 VAC
lout : 100 %
Ta : 25°C
24V |
10.000
N
N
000 N IEC61000-3-2 Limit (class A)
< ~
= —
(5]
5 0.100 g
£ —
T 0.010 l
0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Conditions Vin : 230 VAC
lout : 100 %
Ta : 25°C
10.000
1000 N\ IEC61000-3-2 Limit (class A)
<
el
50.100 B
£ u
£o00 |-
0.001

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

Harmonic Order

TDK-Lambda T-32



2.17 U — 7 B HWS300P

Leakage current characteristics

Conditions lout: 0% -------
: 100% _—
Ta:25C

24\/ | f 1 50Hz

Equipment used : MODEL 3156 (HIOKI)

0.6
0.5
< 04
E T _—
TS T S E R N N S ey —
) S T e S N B s
é —————————— _—//
S 02— —
<
=4 | = o
01 |=—
0.0
80 120 160 200 240 280
Input voltage (VAC)
Conditions lout: 0% @ -------
: 100% R
Ta:25C
f . 60Hz
Equipment used : MODEL 3156 (HIOKI)
0.6
05
________ —
<04 e
é ———— >/
5 03
E —————————— /
02 [ e —
s -
§ %/
0.1
0.0
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-33



218 HAY v T, A XY HWS300P

Output ripple and noise waveform Conditions Vin : 200 VAC
lout : 100 9%
Ta : 25°C
NORMAL MODE
24V |
BV |
48V ]

TDK-Lambda T-34



218 HAY v T, A XY HWS300P

Output ripple and noise waveform Conditions Vin : 200 VAC
lout : Peak load
Ta : 25°C

NORMAL MODE

TDK-Lambda T-35



2.18 OV v TN, A X HWS300P
Output ripple and noise waveform Conditions Vin : 100 VAC
lout : 100 9%
Ta : 25°C
NORMAL + COMMON MODE

TDK-Lambda T-36



HWS300P

2.19 AZ N EWR

Standby current Condition Ta: 25 C
24V |
1o =0%
0.40
0.30

Input current (A)
o
N
o

0.10

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Remote control OFF

0.20

0.15

0.10

Input current (A)

0.05 ——]

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

TDK-Lambda T-37



2.20 EM I #itk HWS300P

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

e - B
Conducted Emission

| 24v |
Point A (400 )
(21MHz) oo oo : :

Ref. Limit |Measure [ S S I 'VCCI Class B
Data| (dBuv) | (dBuv) R A N S N I R R : QP Limit
QP | 600 | 447 o [l |

At I RS
AV | 500 | 430 T U S = |
Bl e e o VCCI Class B
5o E ” N 4l "" "|” AV Limit
oM RTTIED -||\I'||""'""
(29MH2) o b VL gl JITE |
Ref. Limit |Measure NIRRT :
Data| (dBuv) | (dBuv) R EEEEEEEE .
QP 60.0 45.0 ?115 | I Iulsul | I1I.c-:| I I I5.|I:|DI | I1::u:-:| I 20,00
Frequency [MHz]
AV 50.0 43.7
Phase : N
Point C (4Bl
@1MH2) R

Ref. Limit |Measure ™ T VCCI Class B
Data| (dBuv) | (dBuv) 70 QP|LImIt
QP | 600 | 447 50 e

SRS ——
AV | 500 | 433 E 50“] IR SauE |
- w {“ e VCCI Class B
FomD 48 TN BRI N AV Limn
(29MHz) o b W‘Mﬁhm

Ref. Limit |Measure N R N

Data| (dBuv) | (dBuVv) P N R .
QP 60.0 454 Iuj:us 050 1.0 5.00 1000 30.00
Fraquency [MHz]
AV 50.0 43.5
Phase : L

EN55011-B,EN55032-B,FCC-BD [RFE ZVCCI class B [RAE & [/ U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda T-38



2.20 EM I

a7
AEH
Conducted Emission

i B

36V |

Point A
(10MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 60.0 46.8
AV 50.0 46.3
Point B
(10MHz)
Ref. Limit |Measure
Data| (@dBuv) | (dBuv)
QP 60.0 45.1
AV 50.0 45.1

Lewel

Lewel

Electro-Magnetic Interference characteristics

[dE(p v

a0

HWS300P

Conditions Vin :230VAC
lout : 100%

a0

T0

60

VCCI Class B
QP Limit

a0

F N

40

RETINEEH

t:.—_

EliEinR

|

VCCI Class B
AV Limit

VCCI Class B
QP Limit

EN55011-B,EN55032-B,FCC-BD [R U E ZVCCI class BD [RAE & [/ U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda

VCCI Class B
AV Limit

10 i —
S : L
015 0e0 1.00 5.00 10,00 30,00
F raquency [kHz]
Phase : N
[dEC L ]
gD ! o ] 1 [
a0 L L
T =)
70 L I
N A R B |
\.,l\"'*“ . I
S e L N P
R 1 1
oM T
NEVEIIIEEE
BT T
A L
SR I '
ab b . : ; ;
015 050 1.00 5.00 10,00 30.00
Frequency [MHz]
Phase : L

T-39



2.20 EM T H5k
Electro-Magnetic Interference characteristics

MEE iR BT

Conducted Emission

| 48v |

Point A
(8MH2z)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 60.0 46.3
AV 50.0 45.9
Point B
(8MHz)
Ref. Limit |Measure
Data| (@dBuv) | (dBuv)
QP 60.0 47.0
AV 50.0 46.4

Lewel

Lewel

[dBCp Wil
an

HWS300P

Conditions Vin :230VAC
lout : 100%

a0

Ta

60

"VCCI Class B
QP Limit

a0

w

[dBCp W]
a0

Frequency

30,00
[MHz]

Phase : N

a0

]

VCCI Class B
AV Limit

.VCCI Class B
QP Limit

su‘h‘%‘"w-
'-ﬂ'\

50

A

A

A

a0

4
o M)

i

: Y
10 Lo . i
a Lo Vo
a1 (gin] 1.00 §.00 1000 30.00
Fraquency [MHzZ]
Phase : L

EN55011-B,EN55032-B,FCC-BD [R U E ZVCCI class BD [RAE & [/ U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda

VCCI Class B
AV Limit

T-40



2.20 EM I i

Electro-Magnetic Interference characteristics

HERS RS

Radiated Emission

24V |

HORIZONTAL

[dEC D wdmil
70

Conditions

60 [

g0 [

HWS300P

Vin : 100VAC
lout : 100%

VCCI Class B

A

Lewel

a0 [

10 [

20-\“/\5\-\,_!

i Mg

0.0

VERTICAL

[4ECH wim)]
70

50.0

100.0
Frequency

200.0

300 0
[MHz]

60 [

50 |

A

QP Limit

VCCI Class B

Lewel

a0

2o F

| i ii — % ™
W RMMM

0.0

a0.0

100.0 200.0

Frequency

2000
[MHZ]

QP Limit

EN55011-B,EN55032-B,FCC-BDO R S ILVCCI class BO[RFHE & [F] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda
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2.20 EM I i

HWS300P
Electro-Magnetic Interference characteristics Conditions Vin : 100VAC
lout : 100%
HE R
Radiated Emission
| 36V |
HORIZONTAL
[EC b w/ml
Fa
G0 : : : :
™ T | ) VCCI Class B
: A : : QP Limit
40 : — : :
R

50.0

100.0

2000
F requencoy

3000
[MHZ]
VERTICAL

[dECw wamil
0

60 [

50 [

VCCI Class B
QP Limit

A

Lewel

0.0

50.0 100.0
Frequency

2000 3000

[MHz]

EN55011-B,EN55032-B,FCC-BDO R S ILVCCI class BO[RFHE & [F] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda T-42



2.20 EM I %5 HWS300P

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

MEE R R
Radiated Emission

48V |
HORIZONTAL
[dB{p w/m]]
700 i .
f0 ' '
* ; < VCCI Class B
w b s, QP Limit

Lewel
=

a0 [

eo [

0.0 g0.0 100.0 200.0 000
Frequency [MHz]

VERTICAL

[dECH wami]
70

60 [

50 [

i | o ' < VCCI Class B
; A : P Limit
40 : — : QP Limi

NENTEREEE WA

Lewel

30.0 0.0 100.0 2000 3000
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BDO R S ILVCCI class BO[RFHE & [F] U
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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