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HWS30A

JBIEAE  Evaluation Method
1.1  GBIE[EEE  Circuit used for determination

BIZE[E$EL Circuit 1 used for determination
-E445M Steady state data
BEFUIMEYE Warm up voltage drift characteristics
HAEREERYEE Hold up time characteristics
A5 EMNYEEME  Output rise characteristics
AL THAYEME  Output fall characteristics
GBEFEESM  Over current protection (OCP) characteristics
GBEERESM  Over voltage protection (OVP) characteristics
GEEIRE (AANAZE)EM Dynamic line response characteristics
ANEEBEEHEE  Response to brown out characteristics
- ANEFRKER  Input current waveform

Digital power meter

""""

Swi

?

AC Power
supply

Current probe Shunt res.

Controlled temp. chamber

HBIFE[EFE2 Circuit 2 used for determination
GEEINE (BRIAZE) $1E Dynamic load response characteristics

Digital power mete

r
_______ ! Dynamic dummy

| load
Load 1 _I_l_

Load | 2

|

C |
AC Power 1
|

|

supply
O—‘

Shunt res.
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;AIE [B]#&3 Circuit 3 used for determination
AN —UFBR (BAER) KR Inrush current waveform

Digital power meter

Slide Reg.

Dynamic Load
dip .S.
simulator

Current probe Shunt res.

JAIE EE84 Circuit 4 used for determination
)—HERME Leakage current characteristics

Isolation
Load
D_
AC Power Leakage %

supply current

}-
JDAC ACO
Shunt res.
FG FG

TDK-Lambda T-2



SAIFEEIEES Circuit 5 used for determination

AT IV JAXER

Digital power meter

AC Power

supply

HWS30A

Output ripple and noise waveform

BIFEHE B Configuration used for determination

-EMISE4E

() EWHFEE (IFE/(1X)

Conducted Emission

Electro-Magnetic Interference characteristics

Coaxial Cable
1.5m 50Q2

Oscilloscope

R :50Q
C1: 4700pF Ceramic cap.

AC Power supply

AR () i [ RL YR Hi
D.U.T.(Earthed) 7 (2nl:x fm) &
Aluminum plate Vertical ground
LRI RI s
D=80cm e D=40cm reference plane
EMI Test receiver AMN 500)/50utl -
spectrum analyzer N\
Y ®Eyr—on| B H=80cm
Power cable Stand
>
I / L I 1 [‘
= O AR
KR H AC Power supply
b Horizontal ground plane
(b) HEERBEE (M5/1X)
Radiated Emission

D=3m (ERRFESE (b2 )

§ D.U.T.(Earthed) ZI/V Ik ot
EMI Test receiver uminum pfate
spectrum analyzer | —
pre amp. 8 . o
_— g 75 BT —7)

3 =T =T stand H=80cm

] Turn table

i _T_ (&

] L O =y

§ = ANJJEPR

3 AT K i ov

Horizontal ground plane
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1.2 i ERESs  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L / DLM2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER HIOKI 3334
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110 / WT210
5 | CURRENT PROBE YOKOGAWA ELECT. 701928 / 701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L / FK-600L
7 | DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W / PLZ150U
8 | DUMMY LOAD PCN PHF250 SERIES
9 [ ISOLATION TRANS MATSUNAGA 3WTC-50K
10 [ CVCF TAKASAGO AA2000XG
11 | CVCF KIKUSUI PCR4000L
12 | CVCF NF ES10000S
13 | LEAKAGE CURRENT METER HIOKI 3156
14 [ DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
15 | CONTROLLED TEMP. CHAMBER ESPEC SU-261 / SH-240
16 | EMI TEST RECEIVER / SPECTRUM ANALYZER [ ROHDE & SCHWARZ ESCI
17 | PRE AMP. SONOMA 310N
18 [ AMN SCHWARZBECK NNLK8121
19 [ ANTENNA SCHWARZBECK CBL6111D
20 | HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
21 | SINGLE-PHASE MASTER NF 4420
22 | REFERENCE IMPEDANCE NETWORK 20A NF 4150
23 | MULTI OUTLET UNIT KIKUSUI OTO01-KHA
TDK-Lambda T-4




HWS30A

2. ¥tk —4 Characteristics

2.1 FRFrE Steady state data
() ATy« AT - IREEZEE), S, - W T
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.022Vv 5.022V 5.022V 5.022V omv 0.000%

50% 5.019V | 5.019V | 5.019V | 5.019V omvV 0.000%
100% 5.017Vv | 5.017v | 5.017V | 5.017V omvV 0.000%

load 5mV 5mV 5mV SmV
regulation | 0.100% | 0.100% | 0.100% | 0.100%
2. Temperature drift Conditions Vin : 100 VAC
lout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 5.017v | 5.017V | 5.018V 1mV | 0.020%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : 100 %
Start up voltage (Vin) 76VAC
Drop out voltage (Vin) | 55VAC
[ 12V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.018V | 12.018V | 12.018V [ 12.018V omV 0.000%
50% 12.016V | 12.016V | 12.016V [ 12.016V omV 0.000%
100% 12.014V | 12.014V | 12.014V | 12.014V omV 0.000%
load 4mV 4mV 4mV 4mV
regulation | 0.033% | 0.033% | 0.033% | 0.033%
2. Temperature drift Conditions Vin : 100 VAC
lout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 12.016V | 12.014V | 12.005V | 11mV | 0.092%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : 100 %
Start up voltage (Vin) 7IVAC
Drop out voltage (Vin) | 55VAC
[ 24V | 1. Regulation - line and load Condition Ta: 25°C
lout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation

0% 24.038V | 24.038V | 24.038V | 24.039V 1mV 0.004%
50% 24.034V | 24.034V | 24.035V | 24.036V 2mV 0.008%
100% 24.031V | 24.032V | 24.031V | 24.031V 1mV 0.004%

load mV 6mvV mV 8mV
regulation | 0.029% | 0.025% | 0.029% | 0.033%
2. Temperature drift Conditions Vin : 100 VAC
lout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 24.053V | 24.032V | 24.019V | 34mV | 0.142%
3. Start up voltage and Drop out voltage Conditions Ta: 25C
lout : 100 %
Start up voltage (Vin) 76VAC
Drop out voltage (Vin) | 56VAC

TDK-Lambda T-5
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Ripple noise voltage vs. Input voltage
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Conditions lout:
Ta:

50

100 150 200
Input voltage (VAC)

250

Sao

50

100 150 200
Input voltage (VAC)

250

50

100 150 200
Input voltage (VAC)
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(3) B0+ st A

Efficiency and Power factor vs. Output current

5V |
o 0.7
85
it ol e 0.6
80 7 7;/-;:4_--{ ____________
< 7 ]
sl £ 05
> | :
qC) 70 7y s
S g5 |/ § 3
" 60 -
55 |
? 0.2
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> / :
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Conditions
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Vin: 85VAC ---—-
100 VAC — —-
200 VAC ———
265 VAC ———-

Ta: 25°C

-
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Output current (%)
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(4) NJI7EJ )% ) e

HWS30A

Input power vs. Output current Conditions Vin: 85 VAC -----
100 VAC — — -
200 VAC —
265 VAC ———
Ta: 25°C
40
35
30
S 25
. Input power = P
vin lout : 0% 2 20 e
85VAC 0.5W 3 5
100VAC 0.6W a
200VAC 0.6W £ 10 > g
265VAC 0.7W 5 /
0
0 20 40 60 80 100
Output current (%)
12V
40
35 e
Z
s 30 o
= 25
vVin Input power - /
lout : 0% = 20 ~
85VAC 0.3W g8 s ,/
100VAC 0.3W 3 /
200VAC 0.3W = 10 v
265VAC 0.4W s
0
0 20 40 60 80 100
Output current (%)
24V
40
35 /',7'"
30 L A
. Input power g /
Vin =
lout : 0% = 20 7
85VAC 0.4W S . 7
100VAC 0.4W 3 /
200VAC 0.4W £ 10 prg
265VAC 0.5W //
0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T-8




(5) ARG ATH )i
Input current vs. Output current

Input current

vin lout : 0%
85VAC 0.02A
100VAC 0.02A
200VAC 0.02A
265VAC 0.02A
12V
; Input current
vin lout : 0%
85VAC 0.01A
100VAC 0.01A
200VAC 0.01A
265VAC 0.02A
24V
; Input current
vin lout : 0%
85VAC 0.01A
100VAC 0.01A
200VAC 0.01A
265VAC 0.02A

Input current (A)

Input current (A)

Input current (A)

0.8

0.6

0.4

0.2

0.0

0.8

0.6

0.4

0.2

0.0

0.8

0.6

0.4

0.0

HWS30A

Conditions Vin: 85 VAC -———~

100 VAC — — -
200 VAC ——
265 VAC ———-
Ta: 25 °C
v
e
r"’ . / ’
T
"””/ /—
L 4’
,.'V/; =F
0 2 40 60 8 100
Output current (%)
e - e i
s
/”’ o / ’
7
P
o L
P — L
‘,"/ 4/ -
a”’/ ’ - -
e
f/ =
0 20 4 60 8 100
Output current (%)
r" . ./.
r”’ . /
i 7~
z// . - ‘
,1’;' 4/
P 7 — — P
"’yr"o = =
s
0 20 40 60 80 100
Output current (%)

TDK-Lambda 19




HWS30A

22E U 7 FRetE 2.3 H Pt e ) R
Warm up voltage drift characteristics Hold up time characteristics
Conditions Vin: 100 VAC Conditions Vin: 100 VAC ——
lout: 100 % 200 VAC -~
Ta: 25 °C Ta: 25 °C
0.4 1000
—~ \\
S 0.2 o NS
£ E =
S ) T~
2 0.0 £ 100 ™
] o
6 >
> k=
2 02 2
5
o
-0.4 10
0 1 2 3 4 5 6 7 8 20 40 60 80 100
Time (hours) Output current (%)
12V
0.4 1000
S 0.2 - NN
£ E s
© ® \\\
S 0.0 £ 100 N
4= — s}
s ]
= =
-0.2 Q
%— T
o
-0.4 10
c 1 2 3 4 5 6 7 8 20 40 60 80 100
Time (hours) Output current (%)
24\
0.4 1000
—~ N
S 0.2 —_ RN
(7] ~
& E =z
° ® =
< 00 — £ 100 ™
= o
o =]
> k=
2 -02 ° ~
5
o
-0.4 10
0 1 2 3 4 5 6 7 8 20 40 60 80 100
Time (hours) Output current (%)
TDK-Lambda T-10



2.4 )5 H B0 Rtk

HWS30A

Output rise characteristics Conditions  Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
5V |
lout : 0% lout : 100%
AB CD AB CD
| | <— Vout — |(|[

rr

<~ Vin —
2VIDIV. | 200ms/DIV 2VIDIV. | 200ms/DIV
12V |
lout : 0% lout : 100%
AB”CD ”AB CD )
I I
— oV — i

<~ Vin —

5V/IDIV. |  200ms/DIV

5V/IDIV. | 200ms/DIV

24V |

lout : 0%

lout : 100%

— Vout —

— Vin —

10V/DIV |  200ms/DIV

TDK-Lambda

10V/DIV. |  200ms/DIV

T-11



2.5 HIJSLH TN 0 Kk

HWS30A

Output fall characteristics Conditions  Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
5V |
lout : 0% lout : 100%
ABC D AB C D
L | VAP S \ \
R
L
— Vin —|
2V/IDIV |  10s/DIV 2V/IDIV | 50ms/DIV
12V |
lout : 0% lout : 100%
AB C D AB C D
— Vin —
5V/IDIV. |  10s/DIV 5V/IDIV. | 50ms/DIV
24V |
lout : 0% lout : 100%
AB C D AB C D
I || | |
N k \ k
— QV —
— Vin —|
10v/DIV |  10s/DIV 10V/DIV |  50ms/DIV
TDK-Lambda T-12
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2.6 W FE I IR E R
Over current protection (OCP) characteristics
Conditions  Vin: 100 VAC Conditions  Vin: 85 VAC-----
Ta: -10 C ------ 100 VAC——
25C ——- 200 VAC——
50 C —— 265 VAC———
Ta: 25°C
6 6
5 5 =
_ / _ o
:J/ / Z /7/
g 3 / g 5 Al
- / ! E vl
3 2 / 5 2 5
S / S 1 Z 7z
0 0
0 50 100 150 0 50 100 150
Output current (%) Output current (%)
12V
12 12 v
/' //
10 10 G
— ’l < /
2 8 i’ S 4 A
> S S /.//‘
£ 6 A £ 6 /i
o 7 <] “
: . Z 7
g g ¢ 7
S5 2 5 2 /
0 0
0 50 100 150 0 50 100 150
Output current (%) Output current (%)
24V
25 > 25 =5
20 20 7
\>'/ z// 2 /’//.
© 2
2 15 S 15 A
E ) // E /'/)’%
= 10 A = 10 P
%— // = //'
=)
OC g5 e O 5 r 4
0 0
0 50 100 150 0 50 100 150
Output current (%) Output current (%)
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2.7 LR R
Over voltage protection (OVP) characteristics

Conditions Vin : 100 VAC

lout : 0%
Ta: 25°C
5V |
© OVPPoint : : :
Vout—
oV—
2VIDIV. | 1s/DIV
12V |
OVP Point
Vout—
ovV—
5V/DIV 2s/DIV
24V |
OVP Point
Vout—
oV—
10V/DIV — 25IDIV

TDK-Lambda T-14
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2.8 WPEINE (NRZE) Rtk
Dynamic line response characteristics

Conditions Vin : 85 VAC——132VAC (A)
170 VAC——265VAC (B)
lout : 100 %

v s
vin— e e R s
— SImVIDIV ST0mSIDIV
Vout (A1
Vot (8)— A —
Vin— l&fé,a’fw:ff&k&‘f&%ﬂ%ﬁsﬁ,ﬁ;léff&kfé@%@%3‘(}lﬁ!féiﬁ?%i}Lﬁfﬁ%ﬁ,@ﬁ;%fsfﬁ‘saasﬁ%x%f;a‘ffswfs!,ﬁ*sa‘fﬁa‘ﬂkﬁ‘fm!%@lﬁ?{gﬁ‘ﬂi&ﬁf@,ﬁ1&@&‘3&&%{@5{}3&@3‘{§%ﬁawé\lff@éé?&f@w.%faw
v SmVIDIV 500D
Vout (A)-
Vout (8 o
Vin— 1‘@f%\‘9&%&*ﬁJA%*%#&‘z?%%’z‘é&?wf%?ﬁﬁ§f}Wﬁ\5i@ﬁ?ﬁmﬂ%%7?@?@?%?%3?ﬁ%?f%‘s’ff##%A"%*ﬂ;%&%&,%‘éé%‘i%#A%f%%ﬁ‘éi}?‘féﬁi?},&%%L%}‘L%?J,M@%ﬁi?Ji%’f%7%’%’m&%‘%&h‘f}mfé!z‘ff!fk’f%&%'{fé%
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29 IBPEILE (AMAZ) Rtk

Dynamic load response characteristics

f=100Hz

! 4
— \’V\A————‘—,‘ A ]
I /

~— Vout —

HWS30A

Conditions  Vin: 100 VAC
lout: 50 %<—>100%
(tr = tf = 50us)
Ta: 25°C
f=1kHz

e~

] RN B Lol —tout— |/ N\
< lout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+2.06% -2.01% +1.96% -1.87%
| 2V |
f=100Hz f=1kHz
_ﬁf———fﬂ%ﬁ———f\ <~ Vout — W
- G T ol eout — | NN
<~ lout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.72% -0.75% +0.64% -0.65%
| 24V |
f=100Hz f=1kHz
\ﬁ\//J\_\—‘\//—ﬁ\ — Vout — \W
i ‘ — lout — m
<~ lout:0% —
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.50% -0.50% +0.38% -0.38%
TDK-Lambda T-16



2.10 AJJ e Eb# R

Response to brown out characteristics

= R ]

Interruption time

HWS30A

100 %
25 °C

Conditions lout :
Ta:

A H)EEIME F7Z2L  Output voltage does not drop.
B : HIBIEDIX F230VE T2V Output voltage drop down not reaching 0V.
C: HEENOVETIL T Output voltage drops until OV.

Vin : 100VAC
A =23ms. B=27ms, C =33ms
Tee
X” < Vout —
— VvV —
il - Vin —
2V/IDIV | 50ms/DIV
12V
Vin : 100VAC
A =23ms. B=29ms, C = 36ms
A BC
Il
— Vout —
<~ Vin —
5V/DIV | 50ms/DIV
24\
Vin : 100VAC
A =26ms. B=32ms, C =42ms
2BY
{[ < Vout —
|
AR = v -
10V/DIV__ | 50ms/DIV

TDK-Lambda

Vin : 200VAC
A =132ms. B =137ms, C = 143ms

A BT

4 ‘,7

2V/IDIV___ | 50ms/DIV

Vin : 200VAC
A =136ms, B =142ms, C = 149ms

A BC
|1

X/

5V/IDIV__ [ 50ms/DIV

Vin : 200VAC
A =141ms, B =147ms, C = 157ms
BE

10V/DIV__ | 50ms/DIV

T-17
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211 A — R (SRAER) HE
Inrush current waveform

Conditions  Vin: 100 VAC
lout : 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°

ﬂ

— lin — i RRNIRRERIRERREN!

ARERERERRRRE

I~ vin— TR

J
U |

'i [INVANRN RN RN
' [RRERRRREARRERRE

NI

I
SA/DIV__ | 100ms/DIV SA/DIV__ | 100ms/DIV

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

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
» =0 ¢ =90°

---------------- (_Iin_) & LB I e e

—— MR — vm — AR

10A/DIV | 100ms/DIV 10A/DIV | 100ms/DIV

TDK-Lambda T-18



HWS30A

25 °C

100 %
: 100 VAC

lout :

Ta
Vin

Conditions

: 230 VAC

In

Vi

IEC61000-3-2 Limit (class A)
IEC61000-3-2 Limit (class A)

Harmonic order

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Input current harmonics

R B
oV

N

=]

5]

10.000

2.12

1.000
0.100
0.010
0.001
10.000
~ 1.000
0.100
0.010
0.001

(V) s41n2 o1uowIeH /) 1Ua4In2 dluowreH

T-19

25 °C

100 %
Vin : 200VAC

5ms/DIV

lout :
Ta:

Conditions

2A/DIV

<Vin—=|,

Harmonic order
Vin : 100VAC
5ms/DIV
TDK-Lambda

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

2A/DIV

Input current waveform

2.13 NJJEIREIE



214 U — 7 EifiRE
Leakage current characteristics

Conditions

HWS30A

lout :

Ta:

0%
100% ~~
25C

Equipment used : 3156 (HIOKI)

f:
0.40
—
< 0.30 =
S ==
= —
o —
= _—
5 0.20 ——
o /
S /
g //
S 0.10 =
—
0.00
80 120 160 200 240 280
Input voltage (VAC)
f:
0.40 >
< o =
T o0 -
5 —
5 0.20
[&]
[¢B)
[@)] =
g //
2 0.10
0.00
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda

50 Hz

60 Hz
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HWS30A
215 1Y v T, I A R

Output ripple and noise waveform Conditions Vin : 100 VAC
lout : 100 %
Ta : 25°C
5V |

NN SN N SN
LA VA VA VA v

20mV/DIV___ | 5us/DIV
12V ]

20mV/DIV___ | 5us/DIV
24V |

N

20mV/DIV | 5us/DIV
TDK-Lambda T-21




230 VAC
100 %
25 °C

N

HWS30A

Ta :
Phase :

lout :

Vin

Conditions

T-22
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