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HWS100A

HIEFE  Evaluation Method
1.1 JEMEE  Circuit used for determination

HIZEF#E1 Circuit 1 used for determination
“EFRFME  Steady state data
EEERUZMEE Warm up voltage drift characteristics
R FFREE 4 Hold up time characteristics
IS H ENDERE Output rise characteristics
N TDEEYE Output fall characteristics
B EETTARFERE  Over current protection (OCP) characteristics
B FEJERFERFE  Over voltage protection (OVP) characteristics
SEPEILE (AN AZ) Kt Dynamic line response characteristics
- NJTEEBHEFE  Response to brown out characteristics
- NJJEFIIE  Input current waveform

Digital power meter

C
AC Power

supply

Loa%

q

@

Shunt res.

Current probe

Controlled temp. chamber

HIZEAI#2 Circuit 2 used for determination
SEPELE (AMEZ) F#E Dynamic load response characteristics

Digital power meter

Dynamic dummy
| load

AC Power
supply

Shunt res.

Output current waveform
Tout 50% <==>100%
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HWS100A

HEE]#3 Circuit 3 used for determination
AN — R (2R NENR) K Inrush current waveform

Digital power meter

—o b

Slide Reg.
Dynamic

dip _D
simulator

Current probe

Shunt res.

HIZE[F]#84 Circuit 4 used for determination
U— @&kt Leakage current characteristics

Digital power meter

Isolation
trans
Load
o Leakage
AC Power
supply current

meter

}
|
JAC ACQ
Shunt res.
FG FG

HIFE[F]#E5 Circuit 5 used for determination
*ON/OFF= > h— LI JJSEH 230 325 R 80 RE
Output rise, fall characteristics with ON/OFF Control

YR UE T HWS100A-*/R 12T his
For alternative standard model HWS100A-*/R

Digital power meter

AT Ve S I

Load
P.S.
AC v 1

+R
Shunt res.

1

TSV

AC Power
supply

|<
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HEE]#6 Circuit 5 used for determination

VYT JAKBIE

C

[

AC Power
supply

Digital power meter

I ERE A Configuration used for determination

-EMI45E

(a) & 7B

Conducted Emission

EMI Test receiver
spectrum analyzer

N

E (g /AX)

ek s (Het)
D.U.T.(Earthed)
FELE IR A
AMN 500Q/50uH D=80cm

HWS100A

Output ripple and noise waveform

Oscilloscope
Bandwith : 100MHz

Coaxial Cable
1.5m 50Q

R :50Q
C1 : 4700pF Ceramic cap.

Electro-Magnetic Interference characteristics

- EHER Sy ]
TV IR (2m X 2m)

Aluminum plate Vertical ground

/|/ D=40cm reference plane
=

/

Y wmrpsr—on| B H=80cm
Power cable Stand

P [" L | 1 [‘

-l— O AR
VN T AC Power supply

- Horizontal ground plane
(b) HMEEEARE (S /A X)
Radiated Emission
D=3m a2 (B2t

EMI Test receiver
spectrum analyzer
pre amp.

A

7UTF
Antenna

ﬁ —
Turn table

D.UT (Earthed) /¥ M

Aluminum plate

ﬁ

BRr—7 v

Power cable

YT=T N Stand

H=80cm

|||—<l

K

KR A

Horizontal ground plane

O AHEIR
AC Power supply
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1.2 ff FHE R &=

List of equipment used

HWS100A

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 NNLKS8121
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




2. et T — %

2.1 gRrE
(1) A7« Afir - IREEAEHE), ke E) - W+

Characteristics

Steady state data

HWS100A

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

| 5V | 1. Regulation - line and load Condition Ta: 25°C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 5.009V | 5.009V | 5.009V [ 5.009V OmV 0.000%
50% 5010V | 5.010V | 5.010V | 5.010V OmV 0.000%
100% 5011V | 5.011V | 5.011V | 5.011V OmV 0.000%
load 2mV 2mV 2mV 2mV
regulation | 0.040% | 0.040% [ 0.040% | 0.040%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 5012V | 5.011V | 5.010V 2mV | 0.040%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) T4VAC
Drop out voltage (Vin) | 58VAC
| 12V 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12.069V | 12.068V | 12.069V | 12.069V ImV 0.008%
50% 12.063V | 12.064V | 12.064V | 12.064V ImV 0.008%
100% 12.062V | 12.061V | 12.062V | 12.061V ImV 0.008%
load 7mV 7mV TmV 8mV
regulation | 0.058% | 0.058% [ 0.058% | 0.067%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 12.075V | 12.061V | 12.042v | 33mV | 0.275%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 75VAC
Drop out voltage (Vin) | 61VAC
| 24V 1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.054V | 24.054V | 24.055V | 24.055V ImV 0.004%
50% 24.045V | 24.045V | 24.046V | 24.046V ImV 0.004%
100% 24.043V | 24.043V | 24.043V | 24.043V OmV 0.000%
load 11mV 11mV 12mV 12mV
regulation | 0.046% | 0.046% [ 0.050% | 0.050%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -10C +25C +50°C | temperature stability
Vout 24.052V | 24.043V | 24.017V | 35mV | 0.146%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %

Start up voltage (Vin) T6VAC
Drop out voltage (Vin) | 61VAC
TDK-Lambda



Q) Vv A REESASEIE
Ripple noise voltage vs. Input voltage

5V |

Conditions Iout:
Ta:

HWS100A
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50 100

12V |

150

200
Input voltage (VAC)

250

140
120

100

80

60
40

20
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24V |
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200
Input voltage (VAC)

250

140
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Ripple noise voltage (mV)
I

50 100

150
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(3) Bhsk- 1k H BT

Efficiency and Power factor vs. Output current
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Conditions Vin: 85 VAC -----

100 VAC ——-
200 VAC —
265 VAC ———
Ta: 25°C
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(4) NJJEEJ%tH )ik

Input power vs. Output current

. Input power
Vvin Tout : 0%
85VAC 39W
100VAC 3.9W
200VAC 4.0W
265VAC 3.9W
12V
. Input power
Vvin Tout : 0%
85VAC 2.0W
100VAC 2.3W
200VAC 2.3W
265VAC 22W
24V
. Input power
Vvin Tout : 0%
85VAC 2.1W
100VAC 2.4W
200VAC 2.4W
265VAC 2.3W

Input power (W) Input power (W)

Input power (W)
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HWS100A
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(5) NIy s ) i

HWS100A

Input current vs. Output current Conditions Vin: 85 VAC -----
100 VAC — =~
200 VAC ——
265 VAC ———-
Ta: 25 °C
1.6
12 e
$ /’z’ P .
. Input current = A
=) - R
Vvin Tout : 0% 2 0.8 i
85VAC 0.06A 5 Pt
100VAC 0.05A E prehe — _—
200VAC 0.05A g 04 T =
265VAC 0.06A e
0.0
0 20 40 60 80 100
Output current (%)
12V
1.6
12 e
< e
: Input current = R
Vvin Tout : 0% § 0.8 e ”_’/ =
85VAC 0.04A G e
100VAC 0.04A E L -
0.4 2o e
200VAC 0.06A £ 0. P ==
265VAC 0.07A R Bl
o
0.0
0 20 40 60 80 100
Output current (%)
24V
1.6
1.2 Pl
2 ,r/, . - ‘
: Input current = T
Vin lout : 0% 5 08 T
85VAC 0.05A 3 e
100VAC 0.05A 2 0 -
200VAC 0.06A £ 0. B =
265VAC 0.07A %’/1
0.0
0 20 40 60 80 100
Output current (%)
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HWS100A

22188 RV 7 MErE 2.3 W PrFr IR R E
Warm up voltage drift characteristics Hold up time characteristics
Conditions Vin: 100 VAC Conditions Vin: 100 VAC ——
Iout: 100 % 200 VAC ------
Ta: 25 °C Ta: 25 C
0.4 1000
£ 02
% 0.0 — £ 100 ~
s 5
> ae) ~
EQ* -0.2 =
=
o
-0.4 10
0O 1 2 3 4 5 6 7 8 20 40 60 80 100
Time (hours) Output current (%)
12V
0.4 1000
S 02
b= =
~
g
5 N < AN
200 I\~ £ 100 -
o o T
> = P
2 -02 2 =
o, -V.
5 an
o
-0.4 10
6 1 2 3 4 5 6 7 8 0 20 40 60 80 100
Time (hours) Output current (%)
24V
0.4 1000
S 02 _
& g
s \ e
3 0.0 £ 100 AN
8 e
2 e —
2 02 =
=
o
-0.4 10
0 1 2 3 4 5 6 7 8 20 40 60 80 100
Time (hours) Output current (%)
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HWS100A

24 B H B30 Ktk

Output rise characteristics Conditions Vin: 85 VAC (A)

100 VAC (B)

200 VAC (C)

265 VAC (D)

Ta: 25°C
5V |
Tout : 0% ITout : 100%
el
[ 7T < Vout —

<~ Vin —

2V/DIV. | 200ms/DIV 2V/DIV. |  200ms/DIV

| 12v |

Iout : 0% Tout : 100%
Dﬁ: FA DC BA
]

1T

— Vout —

| 1] — oV —

L ey

msmim\nmmnnmmmnnmm'nmnimwmnmmmmmnn%

5V/DIV. | 200ms/DIV 5V/DIV. | 200ms/DIV
| 24v |
Tout : 0% Tout : 100%
DC BA
Ll
— oV — Ll

<~ Vin —

10V/DIV | 200ms/DIV 10V/DIV | 200ms/DIV

TDK-Lambda T-11




2.5 ML B T A Y Rtk

Output fall characteristics

L5V |
Tout : 0%
ABICD
2V/DIV | 5s/DIV
| 12V |
Iout : 0%
_AB|CD ______
\
.
5V/DIV | 10s/DIV
| 24v |
Tout : 0%
AB|CD
\
10v/DIV |  10s/DIV
TDK-

HWS100A

Conditions Vin: 85 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C
Tout : 100%
AB|CD
< Vout N
i
0V - \_
NN
<~ Vin —| |\ \
\
2V/DIV |  20ms/DIV
Iout : 100%
ABICD
< Vout L
\
o N
AWA
— Vin = /| \'\\ /
\VARRV
5V/DIV | 20ms/DIV
Tout : 100%
AB|CD
< Vout
N
— 0V — e
A
<~ Vin —| \"\\ ’l/\'\ /
VARV
10V/DIV |  20ms/DIV
Lambda T-12



2.6 ON/JOFF = > f u— LEFI JISEH B3 D . St B IR0 Kk

HWS100A
Output rise, fall characteristics with ON/OFF Control Conditions Vin : 100 VAC
Iout : 100 %
HEREYE T HWS100A-*/R {2 Cxbix Ta: 25°C
For alternative standard model HWS100A-*/R
—Vout— | ]
] !
/ \
/ |
| U N
—ON/OFF—= [—
Control
2VDIV | 20ms/DIV 2V/DIV | 10ms/DIV
12V
[ <~ Vout — \
/ \
/ \
/ o
N — OV — ——— — S ——
—ON/OFF—= [—
! Control
5V/DIV | 20ms/DIV 5V/DIV | 10ms/DIV
24V
—Vout— [ "\
__/ |
«— OV — K
—ON/OFF— [
Control
10V/DIV 20ms/DIV 10V/DIV 10ms/DIV

TDK-Lambda
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HWS100A

2.7 W EEI R R 2.8 1 I PR R
Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics
Conditions Vin: 100 VAC Conditions Vin: 100 VAC
Ta: -10 °C ------ Iout: 0%
25C —— - Ta: 25°C
50 C ——
6
_ It — OVP Point
Z 4 \\
0] i\ —
%ﬁ 3 \ Vout —
p— l"
o
> /
g 2 - \\\
& Thee—
5 i ) / ov
/
0
0 50 100 150 2V/DIV | 2s/DIV
Output current (%)
12V
12 T
)
10 i )
e \ “ OVP Point
Z 8 i
o g I B
=) < Vout — \
= 6 A \
g P z/ K
s 4 -
(= R S S
= // oV —
C 2 e
0 S5V/DIV | 5s/DIV
0 50 100 150
Output current (%)
24V
25 :
20 \\I OVP Poi
— " omt
S I "
o \ \
o 15 A Vout =
< S
% /*/' \\
Z 10 =
= =
=2 g —
£ ) / oV
S5 e
0 10V/DIV [ 5s/DIV
0 50 100 150
Output current (%)
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HWS100A
2.9 WEINE (NEZ) Fik

Dynamic line response characteristics

Conditions Vin: 85 VAC<—132VAC (A)
170 VAC<——265VAC (B)

TIout: 100 %

Ta: 25°C

Vout (A)

Vout (B)

Vin—

50mV/DIV 500ms/DIV

12V

Vout (A)

Vout (B)

Vin—

50mV/DIV 500ms/DIV

24V

Vout (A)

Vout (B)

Vin—

50mV/DIV 500ms/DIV.

TDK-Lambda T-15



HWS100A
2.10 BPEINE (BmaZ) Rek

Dynamic load response characteristics Conditions Vin: 100 VAC
Iout: 50 %<—>100%
(tr = tf = 50us)
Ta: 25°C
S5V
f=100Hz f=1kHz
«~— Vout — ""“‘\/\«~———J\/‘ \/\- Af""‘“
. — Jout — S R 4 \
< Iout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200us/DIV
+1.32% -1.39% +1.31% -1.37%
12V
f=100Hz f=1kHz
- — Vout — _\/‘“———J\’ﬁ/\’——'/\’-‘
I IR e e G S
«— Iout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200us/DIV
+0.27% -0.31% +0.27% -0.30%
24V
f=100Hz f=1kHz
<~ Vout — \Va G \Va S
L _ | <=Iout— | /7 _ T N__|
< Iout:0% —
100mV/DIV 2ms/DIV 100mV/DIV 200us/DIV
+0.16% -0.19% +0.15% -0.19%
TDK-Lambda T-16



HWS100A

Conditions Tout: 100 %
Ta: 25°C

211 NIy EB#HE R

Response to brown out characteristics
W5 IRFfH]  Interruption time
A H)EEDME T2 Output voltage does not drop.
B: tH/JEJEDIL F230VETU )2V Output voltage drop down not reaching 0V.
C: /I EENOVETILT  Output voltage drops until OV.
Vin : 200VAC

/

\

Vin : 100VAC :
A =36ms., B =43ms, C =44ms A =37ms. B=44ms, C =45ms
b k-
\? s <~ Vout — \
«— 0V — —
\lfﬂ\[\‘[\ A ‘ \/\lf ’ /"lﬂ ",f f\ ﬂ r\ P\IA”\\{'\I‘ \{'\ ,\f\"\f\fﬂ\l ‘“f\ A [\{\f‘\lfﬁ\ n‘ I ﬂ«qf\ f\{\ﬁ‘
‘\f‘i \,’f "U‘J U \U Y \'u! u’ ViV f \» Jﬂ ,I Lu y / M’ U v K; U \L — Vin — \UF \, \f \J VU ‘J"’ " \ N\‘ \ \ J VY V “ A 'lj’ VU
2V/DIV_ | 50ms/DIV 2V/DIV___ | 50ms/DIV
12V
Vin : 100VAC Vin : 200VAC
A =36ms, B=42ms, C =43ms A =38ms. B=43ms., C =44ms
1|\ B C llk B C
! ‘fJ ER [ — Vout — ’ VJ [ &
| J | I{I
/
f |
J g
— OV —
\AAAN NAAAAAAAAARA] AN AAAAAANAANAAANA AN
\u \rf E\JJ ‘Uf U \, \\’ U VoA ,r/ I‘\j lu’ U \\,' \u’ \ul \/\ \J \\,} V \\}( \ <~ Vin — U \U{ 1‘1’ \‘.ﬂf \*.f U’ ! uH | “f "- V N\j \: 'u{ \‘-,fi ~'u} UF \-f( \\‘" "‘J‘{ “‘,‘; !
5V/DIV | 50ms/DIV 5V/DIV | 50ms/DIV
24V
Vin : 100VAC Vin : 200VAC
A =3Ims, B=37ms, C=38ms A =32ms. B=42ms, C =44ms
v TS Tros
\( [ — Vout — \ ]
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HWS100A
2.12 AN — @R (RAER) WP

Inrush current waveform

Conditions Vin: 100 VAC
Iout : 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
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HWS100A
2.13 = Ak Sy

Input current harmonics Conditions  Tout : 100 %
Ta : 25°C
I 5V |
Vin : 100 VAC
10.000
N
N
1.000 N IEC61000-3-2 Limit (class A)
)
5 0.100
[&]
[&]
g
Q
g 0.010
T
0.001
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Harmonic order
Vin : 230 VAC
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< N IEC61000-3-2 Limit (class A) —
5 0.100
(@]
[&]
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1 3 5 7 9 11 131517 19 21 23 25 27 29 31 33 35 37 39
Harmonic order

2.14 AJJERKIE

Input current waveform Conditions  Iout : 100 %
Ta: 25°C
Vin : 100VAC Vin : 200VAC
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2.15 U — 7 &kt
Leakage current characteristics

HWS100A

Conditions Tout: 0 %
100 % ------
Ta: 25°C
Equipment used : 3156 (HIOKI)

f: 50 Hz
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Input voltage (VAC)
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216 ANV v I, A XYY HWS100A

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

Ty

50mV/DIV | 2us/DIV
2V |

50mV/DIV | 2us/DIV
24V |

T T

50mV/DIV | 2us/DIV
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HWS100A

2.17 UE—harho—/LOFFiF AT ) - AJJFE b A )T
Input power and Input current vs. Input voltage with Remote control OFF

YR UE S HWS100A-*/R 12Tk his
For alternative standard model HWS100A-*/R

S5V

Input power (W)

Input current (A)
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HWS100A

Vin :

230 VAC
100 %

Conditions

Tout :

25C

Ta :

N

Phase

VCCI Class B
QP Limit

10

VCCI Class B
AV Limit

MHz}|

10.00

.00

Phase : L

VCCI Class B
VCCI Class B
AV Limit

1.00

T-23

2.18 EM I 44

Electro-Magnetic Interference characteristics

Conducted Emission

HET 05 7B

5V

Point A
(240kHz)

Measure

(dB)
42.0

41.8

Limit

(dB)
62.1

52.1

Ref.

Data
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TDK-Lambda
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(240kHz)
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42.0

40.0

EN55011-B,EN55032-B,FCC-BD R FE X VCCI class BO[RSE & [F] U

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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(dB)
62.1

52.1
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HWS100A

Vin :

2.18 EM I 44

230 VAC
100 %

Conditions

Electro-Magnetic Interference characteristics

TIout :

25C

Ta :

Conducted Emission

M v - PR

12V

N

Phase

VCCI Class B
QP Limit

1l
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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QP
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230 VAC
25C

100 %

HWS100A
:N

Vin :
TIout :
Ta :
Phase

Conditions

Electro-Magnetic Interference characteristics
Conducted Emission
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24V

2.18 EM I 44

VCCI Class B
QP Limit
VCCI Class B
AV Limit
VCCI Class B
QP Limit
VCCI Class B
AV Limit

L

0.15

g 2 =
;;;;; SRR PRSI SR NS, N Ay S— © e S N
n
<
=
- ~
I O Y = = Y
||||| PRSI NP, By S i SN, SRS IS EE =
<t~
/'n“
II_II_II,III ,II, _I|_|I_ .III_I” 1 1l Y,\l ,II, Ifl,ll_l -~

T-25

30.00

MHz]

10.00

.00

1.00

TDK-Lambda

38.0
36.0

EN55011-B,EN55032-B,FCC-BD [RFHEIZVCCI class BOBRFE & [7] U

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2.18 EM I %¢i
Electro-Magnetic Interference characteristics

MRS

Radlated Emission

5V HORIZONTAL

30.0 0.0 100.0 200.0 300.0
Frequency [MHz

12V
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N
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‘ . S o e

24V HORIZONTAL

30.0 50.0 100.0 300.0
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200.0

e

e

HWS100A

Vin 230 VAC
Tout 100 %
Ta 25 C

Conditions

VERTICAL

I‘HI weo 2000 300.0
VERTICAL
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T e
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<+ QP

A ,/\M;
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200. 300
Frequency MHz

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

FRIZE— Tl

Indication is peak values.

TDK-Lambda

T-26



	HWS100A_EVALUATE_1_E
	HWS100A_EVALUATE_2_G
	HWS100A_EVALUATE_3_C
	HWS100A_EVALUATE_4_C

