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1. #I7EHE Evalua Characteristics
1.1 JHI7EMEEE  Circuit used for measurement

HIE =1 Circuit 1

- BRI Steady state data

<R MM Warm up voltage drift characteristics

it ol PR R P Over voltage protection (OVP) characteristics
- 18 TRt P R R R Over current protection (OCP) characteristics
IS BRSO Output rise characteristics

P RVASEN/NIL ST S Output fall characteristics

SEIEINE (NJ)2ZE) ¥t Dynamic line response characteristics

CAB L SA RN Standby current characteristics

Digital power meter

AC POWER
SUPPLY

?g\Load

AAA
AL

Shunt Res.

Controlled Temp. Chamber

JEFEF2 Circuit 2
*ON/OFF=zv ha— VR 1N S B30 RRM:
Output rise characteristics with ON/OFF Control
*ON/OFF=v ha—/ VR )L S T30 RRM:
Output fall characteristics with ON/OFF Control

Digital power meter

AC POWER
SUPPLY

AAA

AC v > Wyv—>*
TOG CNT PE Shunt Res.

‘v‘v‘v -1 10V

AAA
o, 1 10v

SW2

TDK-Lambda T-1



HWS600P

I E[FIE3 Circuit 3
SEPEINE (ARAZ) #¥E Dynamic load response characteristics

Digital power meter

e |
o—I1 AC +V
SWL | )
Dynamic dummy
| load
AC POWER | Load |1
SUPPLY | P.S. @ Toad (2 L
|
AC v —W
Shunt Res.
Output current waveform Output current waveform
lout Min <==> 100% lout 50% <==> 100%
““““““ 100%
"""""""" 95%
1 1
1 1
1 1
1 1
By i 55%
P ' 50%
. T Min
tr “tf

HIE[E]1 ¥4 Circuit 4
 ANJ— N (BEAENR) I Inrush current waveform
W Ze N EME  Inrush current characteristics

Digital power

Slide Reg.
Dynamic

ED Dip

Simulator

g Load

Shunt Res.

Current probe

HE[E]#S5 Circuit 5
U—7&E it Leakage current characteristics

Digital power meter,

Slide Reg.
Leakage .Z\
) il; current = Load
Isolation Trans meter
LOJAC  ACH

Shunt Res.

NOTE: Leakage current meter HIOKI TYPE 3156

TDK-Lambda T-2
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HEE]#6 Circuit 6
T AR Output ripple and noise waveform

(a) Normal mode

Digital power meter

swi |
AC POWER | 1.5m50Q Cable
SUPPLY |
Oscilloscope
Bandwidth : 100MHz
R: 50Q
150mm C1: 4700pF Film Capacitor
(b) Normal + Common mode
Digital power meter
- — — "
SW1
1.5m 50 Q Cable
AC POWER
SUPPLY — —
<)

Oscilloscope
1 AC v Bandwidth : 100MHz

4
T‘ 150mm C1: 0.1y F Film Capacitor

TDK-Lambda T3
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HEAERL  Configuration
-EMUE#4:  Electro-Magnetic Interference characteristics

(a) MEZ U -EIE (Jf&E /4 X)  Conducted Emission Noise

RERIBE (83h)
RUZROEE D.U.T.(Earth)

AMN 50 Q /50 uH Aluminum plate 71 31§

Spectrum Analyzer _
EMI Test Receiver D=80cm ¢ !
RF Relay Matrix
| AC Cord _
> @EI- F | Stond H=80cm
P2y
[=]
I I 1 ‘
7 el Grouns P - F— o
etal Ground Plain .
|
Earth S BABE Filter nput Line
:3.0) T LF ADER

(b) MEE B FRRIE (B85 /1 X)  Radiated Emission Noise

D=3m |
Spectrum Analyzer ASUAZE CHE)
EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix
Biconical Antenna / .
R _ g] Aluminum plate 7 ) 4
ALA2Hn FyiF /
\ i [ } Stand &
Turn Table
H=80cm Y-vi-Tw
\ |
7J7_ \ [ | [ O
. Metal Ground Plain P i ot L
arth Filter nput Line
i LBARE w5 ADTE

TDK-Lambda T-4



HWS600P

1.2 HMIEMS:  List of equipment used
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 1000L
7 | DUMMY LOAD PCN RHF250 Series
8 | SLIDE REGURATOR MATSUNAGA SD-2450
9 | ACPOWER SUPPLY KIKUSUI PCR-4000L
10 | LEAKAGE CURRENT METER HIOKI 3156
11 | CONTROLLED TEMP. CHAMBER EMIC CORP. VC-101DAMX-32-P1R
12 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESPI3
13 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
14 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
15 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
16 | AMN KYORITU DENSHI KNW-242
17 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106

1.3 Al B 7 S

Load condition

Load conditions
Output 24v | 36V | 48V
10(A)
100% 25 16.7 12.5
100VAC Peak Load 40.5 27 20
200VAC Peak Load 83 55.5 41.5
TDK-Lambda T-5



2. KT — &

2.1 EfRRE

Characteristics

Steady state data
(1) ANJ7-Bafif - I EE AR H)

Regulation - line and load, Temperature drift

HWS600P

24V
1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.071V | 24.070V | 24.070V | 24.071V ImV 0.004%
50% 24.046V | 24.046V | 24.046V | 24.047V ImV 0.004%
100% 24.016V | 24.017V | 24.018V | 24.018V 2mV 0.008%
load 55mV 53mV 52mV 53mV
regulation| 0.229% [ 0.221% | 0.217% | 0.221%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 23.906V | 24.017V | 24.077v | 171mV | 0.713%
36V
1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 265VAC line regulation
0% 36.132V | 36.129V | 36.131V | 36.131V 3mV 0.008%
50% 36.097V | 36.095V | 36.097V | 36.097V 2mV 0.006%
100% 36.053V | 36.052V | 36.054V | 36.054V 2mV 0.006%
load 79mV 77mV 77mV 77mV
regulation| 0.219% | 0.214% | 0.214% | 0.214%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 35.867V | 36.052V | 36.173V | 306mV | 0.850%
48V
1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC [ 200VAC | 265VAC line regulation
0% 48.121V | 48.120V | 48.120V | 48.120V ImV 0.002%
50% 48.076V | 48.077V | 48.077V | 48.078V 2mV 0.004%
100% 48.020V | 48.021V | 48.023V | 48.024V 4mV 0.008%
load 10lmV 9mV 97mV 96mV
regulation| 0.210% | 0.206% | 0.202% | 0.200%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Ta -10°C +25°C +50°C | temperature stability
Vout 47.793V | 48.021V | 48.173V | 380mV | 0.792%
TDK-Lambda T-6



Q) WAEE- VTN AR EBEX NS TEBIE
Output voltage and Ripple noise voltage vs. Input voltage

Conditions ITout :
Ta :

24V
30.0
Output voltage
25.0 P 8
> 200
]
bD . .
% 15.0 Ripple-noise-voltage
S | el
g 10.0 . R— I — T —— T ———
S
5.0
0.0
50 100 150 200 250
Input voltage (VAC)
36V
48.0
40.0 Output voltage
<320
0]
%D 24.0 Ripplpnniq=\/n]fng
7= N A O S SN S SN N
54 = e == Zommoeooooos = ==
5 16.0
&
=
© 80
0.0
50 100 150 200 250
Input voltage (VAC)
48V
60.0
Output voltage
50.0 P £
S 40.0
o Ripple noise voltage
& 300 PP £
©
> ———— T AR EE R =
5 20.0
&
=
© 100
0.0
50 100 150 200 250

Input voltage (VAC)

TDK-Lambda
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300

250

200

150

100

50

300

250

200

150

100

50

300

250

200

150

100

50

100 %

Ripple noise voltage (mV) Ripple noise voltage (mV)

Ripple noise voltage (mV)

T-7



HWS600P

(3) Bh=R - N J )T H ) B Conditions Vin : 85 VAC ------
Efficiency and Input current vs. Output current : 100 VAC —-—-—

: 200 VAC ——
1265 VAC ———-

Ta : 25°C
24V
16.0 o0
Effidiency
g 120 e .
E X
g N
: -
e oso - o o
2 ———————— ././' .§
= finl e I :
s 40 it o E
= el -
_,_—.‘}‘7—;—.:_-_-_#—’— —_— —
0.0 e "
’ 20 40 60 80 100
Output current (%)
36V
16.0 o0
Efficiency
g 12.0 ;f’(’___‘...ﬁ- " A
E X
S:: N
: -
Eoso | » 0 -
T e e B e = 8
B Iin T =T 3
’E‘ 4.0 e /_,—-’ —_ 40 Ea
""" =TT =
—‘—‘/"—;—.__’_.------B¢= —————
00 ee==——" .
’ 20 40 60 80 100
Output current (%)
48V
16.0 o0
Efficiency
g 120 /:‘_ e == 80 g
: >
: Q
e sof o
2 ———————— L — - L.g
2| qin eI - fam
=) L e L - —_ =
=40 e — 40
pem T -
"”/—T-;—.:__—ﬁ —————
00 = 20
° 20 40 60 80 100

Output current (%)

TDK-Lambda _



HWS600P

(4) T3 ATt ) iR Conditions Vin : 85 VAC ------
Power factor and Input current vs. Output current : 100 VAC —-—-—

: 200 VAC ——

: 265 VAC ———-

Ta : 25°C
24V
16.0 ———— = - 1.0
12,0 RS L. 0.8
< = Power factor 5
E 80— == 0.6 5
a ———————— L - - - B
3 Ii i ;E
E 40 L L E— 0.4
o= T _—————
-——-.—;’7_}—‘ :_-r—“r= —————
0.0 ez 0.2
0 20 40 60 80 100
Output current (%)
36V
16.0 o 1.0
120 RS e 0.8
< - Power factor 5
~ Q
= S
D B | & 0.6 %
5 T g
2 lin T
& 40 R 0.4
=] et —
- - i ’4%
q——/"—;—.:_-—"ﬁ —————
0.0 be==—— 0.2
0 20 40 60 80 100
Output current (%)
48V
16.0 ——r - 1.0
~ 120 = e 0.8
< - Power factor 5
= 3
E 80 0.6 <
a _______ —_ ]
S A SE— — =
2 Ii I <
£ 40 i o E— 0.4
e ————
_‘__’—e—/"':____,—ﬂ —————
0.0 == 0.2
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-9



2.2 WERY 7 M

Warm up voltage drift characteristics

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

Conditions

HWS600P

Vin : 100 VAC
Tout : 100 %
Ta : 25°C

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0.5

1.5 2 2.5
Time (hrs)

48V

0.40

0.20

0.00

-0.20

Output voltage drift (%)

-0.40

0.5

1.5 2 2.5
Time (hrs)

0.5

1.5 2 2.5
Time (hrs)

TDK-Lambda
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2.3 i IR R
Over current protection (OCP) characteristics Conditions Vin : 100 VAC
Ta : -10°C  ------
25 °C  ——e
50 °C _

24V

30.0

25.0

-

20.0 VA
\
15.0 :

10.0

Output voltage (V)

5.0

0.0

0 50 100 150 200
Output current (%)

36V

48.0

40.0

32.0 \
v

24.0

16.0

Output voltage (V)

8.0

0.0

0 50 100 150 200
Output current (%)

48V

60.0

50.0

T
40.0 \t

30.0

20.0

Output voltage (V)

10.0

0.0

0 50 100 150 200
Output current (%)

TDK-Lambda T-11
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2.3 it A PRl R e
Over current protection (OCP) characteristics Conditions Vin : 200 VAC
Ta : -10°C  ------
25 °C  ——e
50 °C _—
24V
30.0
25.0
> 20.0 :
% \!
£ 150 B
o
>
s 100
&
=
© 50
0.0
0 50 100 150 200 250 300 350 400
Output current (%)
36V
48.0
40.0
S 320 [
: Ui
S 240 e
o
>
5 16.0
&
=
© 80
0.0
0 50 100 150 200 250 300 350 400
Output current (%)
48V
60.0
50.0
"N"’.‘"*.
> 40.0 ey
% \‘- "-,
£ 300 \ L
o
>
2 200
=
o
10.0
0.0
0 50 100 150 200 250 300 350 400
Output current (%)
TDK-Lambda
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2.4 18 R R
Over voltage protection (OVP) characteristics Conditions Vin : 100 VAC
lout: 0%
Ta : 25°C
24V
< OVP point
— Vout
— oV
10V/DIV | 5s/DIV
36V
OVP point
Vout
ov
10VDIV__| 55/DIV
48V
< OVP point
<— Vout
— oV
20VIDIV_| 5s/DIV

TDK-Lambda T-13



2.5 IS G AR

Output rise characteristics

HWS600P

Condition Vin : 85 VAC (A)

100 VAC (B)
200 VAC (C)
265 VAC (D)
lout : 0%
24V Ta : 25°C
DC BA
/' | || ~— Vout
/ | .l!
Ll — ov
~— Vin
10V/DIV | 200ms/DIV
36V
DC BA
|[| ” - <~ Vout
- — oV
~— Vin
10V/DIV |  200ms/DIV
48V
D C BA
[| | ” <— Vout
/ — oV
~— Vin
20V/IDIV. | 200ms/DIV
TDK-Lambda T-14



2.5 IS G AR

Output rise characteristics Condition
24V
Ml
10V/DIV | 200ms/DIV
36V
DC BA
RN
-
il
48V
Al
: T f:mmw%iiiimm HETERLE T iiirmh:xfmvvm] LG
20V/DIV | 200ms/DIV

TDK-Lambda

HWS600P

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

Ta : 25°C

<— Vout

— oV

Vin

<~— Vout

Vin

<— Vout

— oV

— Vin

T-15



2.5 IS G AR

Output rise characteristics Condition
24V
I
10V/DIV | 200ms/DIV
36V
DC BA
|[| /H _
[’ ”[
10V/DIV__ [ 200ms/DIV
48V

IR A AR LA R AR R R AR AR R AR

20V/DIV

| 200ms/DIV

TDK-Lambda

HWS600P

Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
lout : Peak load
Ta : 25°C

<~ Vout

— oV

Vin

<~— Vout

Vin

<— Vout

1< oV

T-16
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2.6 W AINEG R 30 Rk
Output fall characteristics Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Iout : 0%
24V Ta : 25°C
~ ABCD -
N | < Vout
— 0V
<— Vin
10V/DIV | 5s/DIV
36V
ABCD
' < Vout
— 0V
<~ Vin
10V/DIV | 5s/DIV
48V -
ARCD
. . < Vout
— 0V
<— Vin
20VDIV | 5s/DIV

TDK-Lambda T-17



2.6 B H T A0 RE

HWS600P

Output fall characteristics Conditions Vin : 85 VAC (A)
100 VAC (B)
200 VAC (O)
265 VAC (D)
Iout : 100 %
24V Ta : 25°C
A B CD
<~ Vout
— 0V
\/\/\ . <— Vin
10V/DIV |  20ms/DIV
36V
A B CD
_ e <~ Vout
— 0V
W\ | o
10V/DIV | 20ms/DIV
48V
<~ Vout
I : — 0V
W < Vin
“20V/DIV | 20ms/DIV
TDK-Lambda T-18
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2.7 ON/OFF=z ha— VIR J) S0 H A0 e
Output rise characteristics with ON/OFF Control Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C

24V

— Vout

«— PF SIGNAL

< ON/OFF
CONTROL

“TOV/DIV | 50ms/DIV_

36V

— Vout

— 0V

«— PF SIGNAL

< ON/OFF
CONTROL

T0V/DIV | 50ms/DIV |

48V

<— Vout

«— PF SIGNAL

< ON/OFF
CONTROL

20V/DIV | 50ms/DIV

TDK-Lambda T-19



2.8 ON,/OFFzha— Ui H JINE S RS0 Rk

Output fall characteristics with ON/OFF Control

24V
o )
\\
0
[
T0V/DIV | 20ms/DIV
36V
T0V/DIV | 20ms/DIV
48V

20V/DIV__ | .20ms/DIV
TDK-Lambda

HWS600P

Conditions Vin : 100 VAC

TIout : 100 %
Ta : 25°C

<— Vout

— 0V

«— PF SIGNAL

< ON/OFF
CONTROL

<— Vout

— 0V
«— PF SIGNAL

< ON/OFF
CONTROL

— Vout

— 0V

«— PF SIGNAL

< ON/OFF
CONTROL

T-20



2.9 ) PRFFIFRI R

Hold up time characteristics

HWS600P

Conditions Vin : 100 VAC

200 VAC
Ta : 25°C
24V
1000
£
Q
£ 100
= eI
[ 2 N N S S S A Rt P
an
10
20 40 60 80 100
Output current (%)
36V
1000
g
(0]
£ 100
E) T
5 Y N nivtett> s
o
an
10
20 40 60 80 100
Output current (%)
48V
1000
£
Q
£ 100
£y T
E ~~~~~ =S
=)
an
10
20 40 60 80 100

Output current (%)

TDK-Lambda
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2.10 1@PEIEE (NTJELL) Rk
Dynamic line response characteristics Conditions Vin: 85 VAC<——132VAC (A)
170 VAC<——265VAC (B)
Iout: 100 %

Ta : 25°C
24V
— Vout (A)
< Vout (B)
A — vin
SOnQV/DIV | sodms/DIV
36V
) Vout (A)
Wl <— Vout (B)
_ < Vin
S0mV/DIV | 500ms/DIV
48V
W <— Vout (A)
. : _ | <— Vout (B)
’%‘i’@:ﬁiﬁ%@%@%ﬁﬁé&?&%ﬁgﬁ%ﬁ%ﬁ%ﬁ?ﬁfﬁé@gi?ﬁéﬁ!s%%‘%ﬁé%%%’%%?é&*ﬁﬁﬁi\tﬁgﬁgﬁﬂ;{ﬁé@iﬁgﬁéﬁ%ﬁf%ﬁé&%’!ﬁﬁ%@%ﬁ#ﬁﬁé@ — Vin
50mV/DIV | 500ms/DIV

TDK-Lambda T-22



2.11 @ PEISE (AR gl) Fek

HWS600P

Dynamic load response characteristics Conditions Ta 25 °C
24V
f=100Hz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 0% <— Peak load Tout 0% <~ Peak load
— jﬂl\\’ - _f\, e ‘.,fﬂ\-— L _Jj\” e vout -1 e — Ja— _~ |— vout
L/j \/"“ / /;
RS R | { |
i —— [ — Tout |—— / — — Jout
| 200mV/DIV | 2ms/DIV | | 500mV/DIV | 2ms/DIV |
| +044% | -1.02% | +0.83% |  -2.87% |
f=1kHz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Iout 0% <~— Peak load Iout 0% <~ Peakload
/ : Ve ) [ N\ ,
\\ / \'\ / < Vout / \ / < Vout
N N P \ P
N \\/’/
— DL — |« TJout i/ e/ M «— Jout
| 500mV/DIV | 200us/DIV | | 500mV/DIV | 200us/DIV |
| +145% | -1.66% | +226% | -3.06% |
TDK-Lambda T-23



2.11 @ PEISE (AR gl) Fek

HWS6

oopP

Dynamic load response characteristics Conditions Ta 25 °C
36V
f=100Hz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 0% <— Peak load Tout 0% <~ Peak load
A l'u‘ _- f/" — . 1 i
/A— Jrm— — Vout RS A = <~ Vout
\/ \/ \ / //
F"‘-—-_._m I\"—_m — —
1 | L |
R —— |« Iout — S e —|<— Iout
| 200mV/DIV | 2ms/DIV | | 500mV/DIV | 2ms/DIV |
| +028% | -0.60% | | +043% | -1.63% |
f=1kHz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Iout 0% <— Peak load Iout 0% <~ Peakload
o . B / . ; [ 7\: ;‘/;-\.,..
\\ B / \A\ / — Vout \ \-\2 ’/,f «— Vout
J ' T "‘\ ~ 7
—t. S/ D Iout |[—— — |« Tout
| 500mV/DIV | 200us/DIV | | 500mV/DIV | 200us/DIV |
| +091% | -096% | | +141% |  -1.79% |
TDK-Lambda T-24
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HWS600P

Dynamic load response characteristics Conditions Ta 25 °C
48V
f=100Hz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 0% <— Peak load Iout 0% <—— Peak load
S G, A 1o e Vout . AT e “|< Vout
Ih"\ /-’ U\\ ’J' L// v
v \/
J\ﬁ " [—— e -
{ / \‘ .‘ T S | T
-------- J e | Jout |—  — ~——|< Jout
| 200mV/DIV | 2ms/DIV | | 500mV/DIV | 2ms/DIV |
| +0.12% | -0.64% | | +036% | -091% |
f=1kHz
Vin:100VAC Vin:200VAC
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 0% <— Peak load lout 0% <— Peakload
™S sy
i A SN [T { T
N\ o B \ /,./’/ <= Vout \".\ / \,_\ ] «— Vout
Ve Vet Vo \
/7 \vs
— \'“‘*-"4———// \\'%‘ — Jout e B .‘\\._ | Iout
| 200mV/DIV | 200us/DIV | | 500mV/DIV | 200us/DIV |
[ +030% | -034% | [ +094% | -121% |
TDK-Lambda T-25



2.12 AN JJ&EEBs R

Response to brown out characteristics

HWS600P

Conditions Vin : 100 VAC
Tout : 100 2,

Ta : 25°C
24V
— Vout
A =35ms
B =38ms — oV
C=39ms
WVWWWW\MW - va
10V/DIV 50ms/DIV
36V
ABC
U — Vout
Q
B =38ms IW{
C =39ms |,
= — 0V
/W\/ \/ LWV\/W\/\/\/\/\/WMM -
10V/DIV 50ms/DIV
48V
|1 Vout
A =37ms
B =38ms
— 0V
C=39ms
ZOV/DIV SOms/DIV
TDK-Lambda

T-26



2.12 AN JJ&EEBs R

Response to brown out characteristics

24V

A =38ms
B =47ms
C =48ms

10V/DIV |  50ms/DIV

36V

A =42ms
B =47ms
C=48ms

ARC

50ms/DIV

“10V/DIV |

48V

A =43ms
B =48ms
C =49ms

i

A

20V/DIV |  50ms/DIV

TDK-Lambda

HWS600P

Conditions Vin : 200 VAC

Tout : 100 2,
Ta : 25°C

<~ Vout

— 0V

<~ Vin

<~ Vout

— 0V

<— Vin

<— Vout

— 0V

<~ Vin

T-27



HWS600P

2.13 ATy —aEii (RAER) 1 E

Inrush current waveform Conditions Vin : 100 VAC
Tout : 100 %
Ta : 25°C
24V

Ll < Tin
Switch on phase angle
of input AC voltage

»=0"

<~ Vin

20A/DIV | 100ms/DIV

Wil «— Tin

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

<~ Vin

20A/DIV | 100ms/DIV

TDK-Lambda T-28



HWS600P

it (ZRAFEIR) B

Inrush current waveform

25 °C

: 200 VAC
100 %

Tout :
Ta

Conditions Vin

k=
>
l

== =

T A

M ~_

= i

=

1<

=

—

>

e

A

~

<

<

™

24V

Switch on phase angle
of input AC voltage

100ms/DIV

20A/DIV

Switch on phase angle
of input AC voltage
=90 °

T-29

TDK-Lambda
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Inrush current characteristics

HWS600P

Conditions Tout: 0%  ------

50% —-—-—
100 %
Ta : 25°C
24V
Vin : 100 VAC
50
40
<30 N
a / ) \\:-._.__.-—-”_-“,—_
=20 a v
: -
— / ’
10
0
0.01 0.1 1 10 100
Brown out time (sec)
Vin : 200 VAC
50
40
<30 A ap sl
: /
% .
= 20 ./ | =
AN /
et / f/
Lot = 7
10 7
0
0.01 0.1 1 10 100

Brown out time (sec)

% LR, 2 ABIA A ETHS,

Above data includes secondary inrush current.

TDK-Lambda
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24V

Input current waveform Conditions
. : /\\// 7 N :
\/ \/

10A/DIV | 5ms/DIV

T e

10A/DIV | 5ms/DIV

TDK-Lambda

HWS600P

Tout : 100 %
Ta : 25°C

Vin : 100 VAC

< Iin

< Vin

Vin : 200 VAC

< Iin

< Vin
/|

T-31



HWS600P

MLy

A

=
"

2.16

Input current harmonics

100 VAC
100 %

Conditions Vin :

24V

Tout :

25 °C

Ta :

10.000

IEC61000-3-2 Limit (class A)

1.000

0.100
0.010
0.001

(V) uaumd suowrey

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

7

5

Harmonic Order

: 230 VAC

Conditions Vin

100 %

Tout :

25 °C

Ta :

10.000

IEC61000-3-2 Limit (class A)

1.000
0.100
=0.010
0.001

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

7 9

5

Harmonic Order

T-32

TDK-Lambda



2.17 U — 7 FEisE
Leakage current characteristics

HWS600P

24V Conditions Iout: 0% ------
:100% @ ———
Ta : 25 °C
f : 50Hz
Equipment used : MODEL 3156 (HIOKI)
0.6
0.5
*é: 0.4
é 0.3 / - —
= —
g{) 02 —/'_—’_ ————— /
g =
0.0
80 120 160 200 240 280
Input voltage (VAC)
Conditions Tout: 0% ------
1100 % @ —
Ta : 25c°C
f : 60 Hz
Equipment used : MODEL 3156 (HIOKI)
0.6
0.5
fé: 0.4 e T
""""""" /
%/ 03 e /
s>
8 ————— 7/
% 0.2 /_—‘ =22
S e -
§ //
= 0.1
0.0
80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda T-33



HWS600P

218 AU v AR IE

Output ripple and noise waveform Conditions Vin : 200 VAC
Iout : 100 %
Ta : 25°C
NORMAL MODE
24V
50mV/DIV 2us/DIV
36V
50mV/DIV 2us/DIV
48V

50mV/DIV 2us/DIV

TDK-Lambda T-34



HWS600P

218 AU v AR IE

Output ripple and noise waveform Conditions Vin : 200 VAC
Iout : Peak load
Ta : 25°C
NORMAL MODE
24V
100mV/DIV 2us/DIV
36V
200mV/DIV 2us/DIV
48V

200mV/DIV 2us/DIV

TDK-Lambda T-35



HWS600P

218 AU v AR IE

Output ripple and noise waveform Conditions Vin : 100 VAC
Iout : 100 %
Ta : 25°C
NORMAL + COMMON MODE
24V

50mV/DIV 2us/DIV

36V

50mV/DIV 2us/DIV

48V

50mV/DIV 2us/DIV

TDK-Lambda T-36



HWS600P

2.19 AL XA B

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

Input current (A)
(=]
[y}
(=)

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 EMI#E

M8 7B

Conducted Emission

24V
Point A
(25MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 422
AV 50.0 37.5
Point B
(25MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 46.9
AV 50.0 44.1

Level

Lewvel

Electro-Magnetic Interference characteristics

[dB(p W]
90

HWS600P

Conditions Vin :230VAC

Tout : 100%

80

70

VCCI Class B
QP Limit

” |
<

. 'H /'

&
AHE
20 h’;‘ Sl

L 4l
W"' ‘N.El‘]h‘

AR AR

VCCI Class B
AV Limit

Q50

(dB(p W)
90

1.00

5.00
Frequency

1000

30.00
[MHz]

Phase : N

80

70

VCCI Class B
QP Limit

50\
\

50

30

o lff
- Ulh
{

i,

|1||

VCCI Class B
AV Limit

|| mul '

aso

1000
Frequency

30.00
[MHz]

Phase : L

EN55011-B, EN55032-B, FCC-BORFUEIZVCCI class BOFRFHE &R T
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.

TDK-Lambda
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HWS600P

2.20 EMI#E

Electro-Magnetic Interference characteristics Conditions Vin :230VAC

Tout : 100%

M A
Conducted Emission
36V
[dE(p V)]
a0
* I : VCCI Class B
P | T
ottt il N L]
5o\ni\i~::”” e B \
T TR » -
Point A < a0 i : VCCI Class B
(25MHz) " AV Limit
Ref. Limit |Measure
Data| (dBuV) | (dBuV) o : (R
QP | 60.0 | 459 1o SREL =
" ] : ol
AV 50 0 42 4 a5 as0 1.00 5.00 1000 30.00
: ’ Frequency [MHZ]
Phase : N
[48(p V)]
90
80 VCCI Class B
QP Limit
|
Point B - VCCI Class B
(25MHz) AV Limit
Ref. Limit |Measure
Data (dBuV) (dBuV) [ >
QP 60.0 46.9 IR b
g ! : .
a5 Q50 1.00 5.00 1000 30.00
AV 500 429 Frequency [MHz]
Phase : L

EN55011-B, EN55032-B, FCC-BORFUEIZVCCI class BOFRFHE &R T
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.

TDK-Lambda
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2.20 EMIF#E
Electro-Magnetic Interference characteristics

MES U1
Conducted Emission

HWS600P

Conditions Vin :230VAC

Tout : 100%

48V
Point A 48 Vi)
(6MHz)

Ref. Limit [Measure # R VCCI Class B
Data| (dBuv) | (dBuv) O SR R QP Lamit
QP | 600 | 439 o [t f 11 |

s
AV | 500 | 439 HRITIERSES |
Ml T T VCCI Class B
S w0 ﬁ\'“u"“: (R AV Limit
(2;)11\1/};{) 20 AN
. ‘ .
A e i J LA
Ref. Limit [Measure 10 P P
Data| (dBuV) | (dBuv) . ; § RS
a1s Q50 1.00 5.00 1000 30.00
QP 60.0 46.4 Frequency [MHZz]
AV 50.0 43.8 Phase : N
Point C [GBQ(OIJ )]
(6MHz)

Ref. Limit [Measure VCCI Class B
Data| (dBuV) | (dBuV) QP Limit
QP 60.0 45.6 |
AV | 500 | 45.6 3 : AR

- ; VCCI Class B
Point D : AV Limil
(25MHz) ;

Ref. Limit |Measure 5 5 b

Data| (dBuV) | (dBuV)

" . : E

ai1s as0 1.00 5.00 1000 30.00
QP 60.0 48.0 S kg
AV 50.0 45.1 Phase : L

EN55011-B, EN55032-B, FCC-BO[RFEIXVCCI class BORFHE & [RIL
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.

TDK-Lambda
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2.20 EMI#E

Electro-Magnetic Interference characteristics

e FE R

Radiated Emission

24V

HORIZONTAL

[dB(p v/m)]
70

HWS600P

Conditions Vin : 100VAC
Tout : 100%

< VCCI Class B
QP Limit

3000
[MHZ]

< VCCI Class B
QP Limit

30

60 : —— :
) SN RS S S e
40 ; e )
f." L L] L} " L L] L}
¥ ' ' h v '
s ' ' ‘ Vo g '
20 ' ' ' ' Y i A Ao Ay
' ' ' " ' ,4"‘ ' II/ f‘ '-\‘ { ¥ WW
P ‘ A ji H Iy H = '\L:"JJ : N
L e~ A v A '
20 [ i PN
. . ¢ N L0 :
10 : e 5
0 ' ' '
30.0 50.0 100.0 200.0
Frequency
VERTICAL
[dB(p W/m)]
70
60 T :
50 : : —— E
40 T T T — T
3 : A :
a3 : N H
- - VAN /’j\\ NN Lo W

/W . ' ' “'\"f '
20 — :
10 5 L =
o 2 : :
30.0 50.0 100.0 200.0

Frequency

3000
[MHZ]

ENS55011-B, EN55032-B, FCC-BDO RS EIEVCCI class BO R FHYE &[T
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.

TDK-Lambda
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2.20 EMI#E

Electro-Magnetic Interference characteristics

e FE R

Radiated Emission

36V

HORIZONTAL

[dB(p V/m)]
70

HWS600P

Conditions Vin : 100VAC
Tout : 100%

60 : Z I
50 i M :
: P 5 < VCCI Class B
40 — 5 QP Limit
' s .
3 : : !
30 i 0 " ' [ ' _F.]Ir, y . i
: ., ' 1T el \\ NM%
—~ il Ay v ' : :.\.-""
v AT N ' A
o0 - ' N ?-.__ & 1 \ ")Jskd j’*mA#i
1) SR SN S a
0 : : )
30.0 50.0 100.0 200.0 3000
Frequency [MHz]
VERTICAL
[dB(p v/m)]
70
60 : ' : ' ' :
50 E ] [ 5 [ [ E
: H : - . < VCCI Class B
a0 ; e ; QP Limit
e : H ; Vo :
a : 1 " P :
= a0 _/f'\/\\ M/'Mwmv\/v - :
0 i _— et o
' 0 E . Ll E L L} E
0 : :
30.0 50.0 100.0 200.0 3000
Frequency [MHZ]

ENS55011-B, EN55032-B, FCC-BDO RS EIEVCCI class BO R FHYE &[T
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.

TDK-Lambda
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2.20 EMIF#E
Electro-Magnetic Interference characteristics

e FE R

Radiated Emission

48V

HORIZONTAL

[dB(p W/ m))
70

HWS600P

Conditions Vin : 100VAC
Tout : 100%

60 | : — :
e s
: : : P Limit
P : : QP Limi
o ¥ !
g L : 1] : L ] 1] 1] h :
_l L Ll . Ll " . L] o' Ll
30 . —- f‘ 1‘!‘ . - -
[ Pasy b b e :
R iV ?1' o tudal N _,J* v ‘-dj.'p,.f \*‘Jﬂ.
T il o, W T ' :
21 : : 'y J"'«-"’.“'IJ. ;
AL :
10 i — :
o . H . 2 H
30.0 50.0 100.0 200.0 3000
Frequency [MHZ])
VERTICAL
[dB(p V/m))
70
60 RS TS :
50 : A :
' ! ] oo : < VCCI Class B

QP Limit

30

Lewvel
b
W]
I
=2

20 .

L} . L . L L L}

L} . L : " L :

10 L L

L} . L . L} L} L}

L} L L : L} Ll :

0 ' '
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]

ENS55011-B, EN55032-B, FCC-BDO RS EIEVCCI class BO R FHYE &[T
Limit of EN55011-B, EN55032-B, FCC-B are same as its VCCI class B.
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