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HWS3000G

1. H{|EF¥# Evaluation Method
1-1. JIE[EIE Circuit used for determination
HIFEE#1  Circuit 1 used for determination
Rt Steady state data
BERUZMEME Warm up voltage drift characteristics
Hi T ERFFRERISFME  Hold up time characteristics

HTEESLS EA/SEH T2308EM Output voltage rise/fall characteristics
HITETRSED ED3/SEG T230EEE Output current rise/fall characteristics

EEFLIRERE  Over current protection (OCP) characteristics
AJ1EIEB#EHE  Response to brown out characteristics

ASIEFRITE  Input current waveform
EEISE (B AZ) Bt Dynamic load response characteristics
HAVY 7 JARXEFIE  Output ripple and noise current waveform

?EJJEIEIE%2 Circuit 2 used for determination
JEFRE  Leakage current characteristics

iﬁ”ﬂi@ﬁ%?) Circuit 3 used for determination

EEERERE  Over voltage protection (OVP) characteristics
HIEF#4  Circuit 4 used for determination

AN —ER (ZBAEWR) W Inrush current waveform
HIEEIEES  Circuit 5 used for determination

FRAE AT Input current harmonics
HEFEE&6  Circuit 6 used for determination

ON,/OFFzrha—/ LR IS H EAS0 | SE G T30 ReME

Output rise, fall characteristics with ON/OFF Control
HIZEE]#E7 Circuit 7 used for determination

HAVy 7 JAXEJEWT  Output ripple and noise voltage waveform
HIEMER Configuration used for determination

EMIF#4:  Electro-Magnetic Interference characteristics

(a) HEF M 7B/ (JFiE /1 X) Conducted Emission

(b) HEEZ B8 E (it /-1 X) Radiated Emission

1-2. fEHAMIEMSS List of equipment used

2. ®ET—% Characteristics
2-1. EEEHIE—F Constant voltage output mode

2-1-1. #%FME  Steady state data
() ANJj-Aff-1REZE)  Regulation - line and load, Temperature drift
Q) UV AXEIEXHIEFE  Ripple noise voltage vs. Output current
(3) = S1=R & F1EFE  Efficiency and Power factor vs. Output current
4 ANFIEXHESIEFE  Input power vs. Output current
(5) NJ1EFixtH /1% FE  Input current vs. Output current

2-1-2. @ERUYZNRFE  Warm up voltage drift characteristics

2-1-3.  H/IPRFFREESRFME  Hold up time characteristics

2-1-4. HIEBIESLH EDVFEE  Output voltage rise characteristics
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HATEESLD T230EFE  Output voltage fall characteristics
ON/OFF=t br—/ LI 7] 5 EASY | SEH T A 45
Output rise, fall characteristics with ON/OFF Control
(2) V& —hON/OFF= o b — )L F 12 L HON/OFF
ON/OFF control by remote ON/OFF control terminal
(b) RS-4851#15 2L HON/OFF  ON/OFF control by RS-485

2-1-7. WELE (AWRAZ) FE  Dynamic load response characteristics
2-1-8. AJJEJEB#ERFME  Response to brown out characteristics
2-1-9. WAV, AR Output ripple and noise waveform

2-2.

FEEFH /1 —F  Constant current output mode

2-2-1. #4ME  Steady state data

() ANJ1-Af-IBEXE) Regulation - line and load, Temperature drift
Q) VoIV A XEFxTH /1FEE  Ripple noise current vs. Output voltage
(3) #h=E- Jy= %t J)¥EE  Efficiency and Power factor vs. Output voltage
@) ASIESxHH/IEIE  Input power vs. Output voltage

(5) AJTEFXH/IERE  Input current vs. Output voltage

2-2-2. BERUZNMREM  Warm up current drift characteristics
2-2-3. HAEWSLDH E2SVEFE  Output current rise characteristics
2-2-4. HAIEISLH T230EEM Output current fall characteristics
2-2-5. ON/OFF=hua—/ Vi IS H B2 SEL T 280 Rk

Output rise, fall characteristics with ON/OFF Control

(a) VE—hON/OFF= bz —/ L 512 KL HON/OFF
ON/OFF control by remote ON/OFF control terminal

(b) RS-4851#15 2L HON/OFF  ON/OFF control by RS-485

2-2-6. AJJEJEB#ERFME  Response to brown out characteristics
2-2-7. WAV, AR Output ripple and noise waveform

2-3.
2-4.
2-5.
2-6.
2-7.
2-8.
2-9.

BEFRHERE  Over current protection (OCP) characteristics
EEERERE  Over voltage protection (OVP) characteristics
AP —VEWR (ZZNEWR) I Inrush current waveform
%?)ﬁ?ﬁﬁfi Input current harmonics

JIEFRIEF  Input current waveform
V— 7 &kt Leakage current characteristics
EMIF#H:  Electro Magnetic Interference characteristics

fifi FH 5 5 Terminology used

Ta : EPHIEEE Ambient temperature  f : EW#K  Frequency
Vin : AJJFEE Input voltage lin : AJJ&Eif Input current
Vout : H7J8EE  Output voltage Tout : {1 /) Output current
Vaux : AUXEE AUX voltage Taux : AUX i AUX current

X UAHERMFICB I DGR THY Z2EMEEL TB BN ET,

Test results are reference data based on our measurement condition.
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HWS3000G

1. HIEJH#: Evaluation Method INDEX

1-1. JHEMEIF Circuit used for determination
HIZEEI#& 1 Circuit 1 used for determination

%?ff%ﬁ Steady state data
B Y 7 MY Warm up voltage drift characteristics
H PR FFRERIFME Hold up time characteristics

VBN S BV /SBT3 0 Bt Output voltage rise/fall characteristics
u”jjj BN D BN VNG R R Output current rise/fall characteristics

B ERERFYE  Over current protection (OCP) characteristics
AT EB#HEREE  Response to brown out characteristics

AJTEFIEH  Input current waveform
WSS (AfRTAZ%) % Dynamic load response characteristics
HAV 7 v JAXE I Output ripple and noise current waveform

Controlled temp. chamber

Digital power meter Current probe

Load 1
AC Power
supply .

Shunt res.

% Load 2

Current probe

A7

%2 Circuit 2 used for determination

Y — 27 & Leakage current characteristics

Digital power meter

Isolation

. trans
Slide Reg.

Fixed

§ ‘ E resistor
Shunt res.

Leakage

current

meter

777
B
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HWS3000G

INDEX
HIZE[EI#43  Circuit 3 used for determination

W EERFERFE  Over voltage protection (OVP) characteristics

Digital power meter

External voltage waveform

External +
voltage -

HEEE4  Circuit 4 used for determination

A1 —ER (22 ANEWE) 1T Inrush current waveform

Digital power meter

—5

Slide Reg.
Dynamic
dip

simulator

AC -V
GND AUX

Current probe

Harminic §
/flicker Load 1

analyzer

AC -V

GND AUX Shunt res.
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AC Power
supply

HWS3000G
INDEX

Output rise, fall characteristics with ON/OFF Control

(a) Y E— FON/OFF = > | 12— Lig1-1Z & %5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Digital power meter
ol 4 Current probe

AC Power
supply

(b) RS-4851@{5 (2 . 2ON/OFF  ON/OFF control by RS-485

Current probe

AC pg. Y

AUX

GND

VPF or CPF
DG

+D

-D

DG
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HWS3000G
INDEX

JE A7  Circuit 7 used for determination
HAU > 7, 7 A XEJEWIE  Output ripple and noise voltage waveform

Digital power meter
- .
Oscilloscope
Bandwith : 100MHz

AC ‘ Coaxial cable
Power 1.5m 50 Q
supply o /

Load

oND ‘ R :50Q
O C1: 0.1uF Film cap.

C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

I EAE R Configuration used for determination
EMIF#:  Electro-Magnetic Interference characteristics
(a) MEZ WG 7L (JFiE / 4 X) Conducted Emission

HL R (52 1) T B KM
D.U.T(Earthed) TV IR (2mLX fn) "
Aluminum plate

SN : Vertical ground
EILAETR A
%&ﬁigﬁlgfﬁ% D=80cm /, D=40cm reference plane
EMI Testreceiver = /
spectrum analyzer \

B — T

Power cable

VA . !
7—l7 N O AN

o KSR Hi T AC Power supply
Barth Horizontal ground plane

(b) HEZF BRI (4t / 4 X) Radiated Emission

D=3m Rt (i)
D.U.T(Earthed) 7 /V3I#K

Aluminum plate
EMI T est receiver
spectrum analyzer 0 ~

pre amp. ‘ ]
. BT —7 v
\ 77 F Power cable
Antenna

= T—T )
Turn table

——_

[4

O AJJEIR
NN 7] ACPower supply
Horizontal ground plane
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HWS3000G

SN = i I . . INDEX
1-2.  fEHHER#ES  List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.

DIGITAL STORA GE OSCILLOSCOPE YOKOGAWA ELECT. DIM3054

DIGITAL MULTIMETER KEYSIGHT 34970A

DIGITAL POWER METER HIOKI PW3337

CURRENT PROBE YOKOGAWA ELECT. 701930

DYNAMIC DUMMY LOAD KIKUSUI PLZ10005W SR

CVCF KIKUSUI PCR12000WE2R

CONTROLLED TEMP. CHAMBER ESPEC PSL-4)

DYNAMIC DUMMY LOAD KIKUSUI PLZ205W

LEAKAGE CURRENT METER HIOKI ST5540

EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3

PRE AMP. SONOMA 310N

AMN SCHW ARZBECK NNLKS8121

ANTENNA TESEQ CBL6111D

HARMONIC/ FLICKER ANALYZER KIKUSUI KHA 1000

SINGLE-PHA SE MASTER NF 4420

REFERENCE IMPEDANCE NETW ORK 20A NF 4150

MULTI OUTLET UNIT KIKUSUI OTO01-KHA
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HWS3000G
INDEX
2. RpET —4# Characteristics
2-1. EFEEHIIE— K Constant voltage output mode
2-1-1. #F#ME  Steady state data

(1) AJ7 - Bfef - IREZSE)  Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta :

Iout \ Vin | 85VAC 100VAC | 115VAC | 132VAC Line regulation
0A 79.947V | 79.945V | 79.943V [ 79.945V 4mV 0.005%
9.4A 79.908V | 79.919V | 79.902V [ 79.917V 17mV 0.021%
18.75A | 79.916V | 79917V | 79911V [ 79.920V omV 0.011%
Load 39mV 28mV 41mV 28mV
regulation | 0.049% 0.035% 0.051% 0.035%

Tout \ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0A 79.965V | 79.959V | 79.960V | 79.963V 6mV 0.008%
18.75A 79.921V | 79.922V | 79915V | 79.918V TmV 0.009%
37.5A 79.945V | 79.952V | 79.939V | 79.949V 13mV 0.016%
Load 44mV 37mV 45mV 45mV
regulation | 0.055% 0.046% 0.056% 0.056%

2. Temperature drift
Conditions Vin : 100 VAC
Tout : 18.75 A

-20°C +25°C +50°C | Temperature stability
79.891V | 79917V | 79.856V 61mV |0.076%

Conditions Vin : 200 VAC
TIout : 375 A

-20°C +25°C +50°C | Temperature stability
79.915V | 79.952V | 79.869V 83mV |0.104%
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HWS3000G
INDEX

Q) Vw7 A XEExHHJ)ERE  Ripple noise voltage vs. Output current

Conditions Vin: 100 VAC
Vout: 80V

Ripple noise voltage (mV)

8 10 12 14 16 18
Output current (A)

Conditions Vin: 200 VAC
Vout: 80V
Ta :
25 OC ..
50 °C ——

Ripple noise voltage (mV)

20
Output current (A)
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Efficiency (%)

Efficiency (%)

O
(e}

o]
o

3
S

N
S

W
o

O
S

o0
o

3
(e}

N
(e}

W
(o)

(3) #h=R - 1% )R

Efficiency and Power factor vs. Output current

Conditions

Vout :
Taux :
Ta :

Vin :

HWS3000G
INDEX

100 VAC - - --
115 VAC-----

80V
0 %
25°C

—_
(=)

154
o

Power factor
()
o0

e
“

5
foN

10 15
Output current (A)

10

15

Output current (A)

Conditions

Vout :
Taux :
Ta :

Vin :

200 VAC——

230 VAC— —-
80V
0 %
25°C

—
(=)

o
o

Power factor
=)
o0

e
Q

10 20 30
Output current (A)

o
)

10 20

30

Output current (A)
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HWS3000G
INDEX

(4) A&k )R Input power vs. Output current

Conditions in: 100 VAC ----

115 VAC -----
80 V

0 %

25°C

Input power

Vin
Iout : 0% Control OFF

100VAC 25.5W 8.9W
115VAC 25.5W 8.3W

8 12 16 20

Output current (A)

Conditions Vin: 200 VAC ——
230 VAC — —-

Vout: 80V

laux : 0%

Ta: 25°C

Input power

Vin
Iout : 0% Control OFF

200VAC 13.7W 7.2W
230VAC 13.7W 7.3W

Input power (W)
>
S
S

20 30

Output current (A)
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(5) NJIrEHR 1 i

Vin

Input current

Tout : 0%

Control OFF

100VAC

0.37A

0.19A

115VAC

0.35A

0.18A

Vin

Input current

Tout : 0%

Control OFF

200VAC

0.26A

0.22A

230VAC

0.27A

0.24A

Input current (A)

Input current (A)

©
o

x
o

g
o

<
o

Input current vs. Output current

Conditions Vin :

Vout :
Taux :
Ta:

HWS3000G
INDEX

100 VAC ----

115 VAC - --
80 V

0 %

25°C

8

12 16 20

Output current (A)

Conditions Vin :

Vout :
Taux :
Ta:

200 VAC —

230 VAC ——
80V
0 %
25°C

L

20

30

Output current (A)
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HWS3000G

INDEX
2-1-2. @& RVU 7 MEEME Warm up voltage drift characteristics

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout: 80 V Vout: 80 V
Tout: 18.75 A Iout: 37.5 A
Ta: 25 °C Ta: 25 °C

1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0

Output voltage drift (%)
Output voltage drift (%)

o 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Time (hours) Time (hours)

2-1-3. M JIPRFFRFEREM:  Hold up time characteristics

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout: 80 V Vout: 80 V
Ta: 25 °C Ta: 25 °C

Hold up time (ms)
Hold up time (ms)

8 12 16 20 10 20 30
Output current (A) Output current (A)
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HWS3000G

INDEX
2-1-4. MJIFBJESLS B3V FeE Output voltage rise characteristics

Conditions Vin: 100 VAC (A)
115 VAC (B)

laux : 100 %

Ta: 25°C

Tout : 0A

Tout : 18.75A

«— Vout —

«— OV —

«— Vaux —

Vout : 50V/DIV Vaux : 5V/DIV
200ms/DIV

Vout : 50V/DIV Vaux : 5V/DIV
200ms/DIV

Conditions Vin: 200 VAC (C)
230 VAC (D)

laux : 100 %

Ta: 25°C

Iout : 37.5A

«— Vout —

— 0V —

«— Vaux —

— OV —

iy iy
.-umm{\”U il M“.. =il '..;{t\uuww e “”‘.”."n'\\'

Vout: 50V/DIV | Vaux:5V/DIV
200ms/DIV

|'.'|'.'F.'.'.'l’\W\r\‘tnuw WMW\/\/\}\J\J\M{u'"”mM il

Wy MML“”"I\MMMM g

Vout : 50V/DIV | Vaux : 5V/DIV
200ms/DIV
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HWS3000G

INDEX
2-1-5. WMAEESLS 230 K4 Output voltage fall characteristics

Conditions Vin: 100 VAC (A)
115 VAC (B)

laux: 100 %

Ta: 25°C

Iout : 18.75A

«— Vout —

«— OV —

«— Vaux —

— OV —

Vout : 50V/DIV Vaux : 5V/DIV
100s/DIV

Vout : 50V/DIV Vaux : 5V/DIV
200ms/DIV

Conditions Vin: 200 VAC (C)
230 VAC (D)

laux: 100 %

Ta: 25°C

Iout : 0A

Iout : 37.5A

L
LEEEEETERERRERERR)

LR EEY
TN

Vout : 50V/DIV Vaux : 5V/DIV
100s/DIV

Vout : 50V/DIV Vaux : 5V/DIV
200ms/DIV
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HWS3000G
INDEX
2-1-6.  ON/OFF =X b v — VIR INE S B30 | SEH T2 Y Rk
Output rise, fall characteristics with ON/OFF Control
(a) Y £— FON/OFF = | B — L 712 & % ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 100 VAC
Ta: 25°C

Tout : 0A

| «— Vout —

«— VPF—
— OV —

[« ON/OFF —
Control

— OV —

Vout : 50V/DIV VPF : 5V/DIV Vout : 50V/DIV VPF : 5V/DIV
10ms/DIV 50s/DIV

Iout : 18.75A

— OV —

«— VPF —

— OV —

«— ON/OFF —
Control

«— OV —

Vout : 50V/DIV VPF : 5V/DIV Vout : 50V/DIV VPF : 5V/DIV
10ms/DIV 10ms/DIV
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HWS3000G
INDEX

(a) U £— FON/OFF = > h v —/L¥5F-1Z & % ON/OFF
ON/OFF control by remote ON/OFF control terminal

~ |~ ON/OFF

= ov >

Conditions Vin: 200 VAC
Ta: 25°C

Iout : OA

Control

— OV — |- i
«— VPF —|.

— 0V —|- -

Vout : 50V/DIV VPF : 5V/DIV

10ms/DIV

Vout : 50V/DIV VPF : 5V/DIV

==l — Vout —

— 0V —

«— VPF —

- — oV - |—

“k— ON/OFF

Control
— OV —

Vout : 50V/DIV VPF : 5V/DIV

10ms/DIV

50s/DIV

Vout : 50V/DIV VPF

10ms/DIV
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HWS3000G
INDEX
2-1-6. ON/OFF = b m— LIRSS EAS D | NEH T8 0 Rk
Output rise, fall characteristics with ON/OFF Control
(b) RS-4851&#{5 |2 & 2 ON/OFF  ON/OFF control by RS-485

Conditions Vin: 100 VAC
Ta: 25°C

Iout : 0A

«— Vout —

— 0V —

«— VPF—

— 0V —

— V —

(+D to -D) '
Vout : 50V/DIV | VPF : 5V/DIV Vout : 50V/DIV VPF : 5V/DIV
10ms/DIV 100s/DIV

Tout : 18.75A

| I . I
| | A |
(+D to -D) '

Vout:50V/DIV | VPF:5V/DIV Vout:50V/DIV | VPF:5V/DIV
10ms/DIV 10ms/DIV
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HWS3000G
INDEX
(b) RS-485i#1Z 2 L 5ON/OFF  ON/OFF control by RS-485

Conditions Vin: 200 VAC
Ta: 25°C

Tout : 0A

— V —

(+D to -D)

Vout : 50V/DIV | VPF : 5V/DIV Vout : 50V/DIV VPF : 5V/DIV
10ms/DIV 50s/DIV

Tout : 37.5A

«— Vout —

— OV —

«— VPF—

— OV N o

(+D to -D)

Vout : 50V/DIV | VPF : 5V/DIV Vout : 50V/DIV | VPF : 5V/DIV
10ms/DIV 10ms/DIV
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2-1-7. &

HWS3000G
INDEX

WA (BfiaZs) Rt Dynamic load response characteristics

Vout : 2V/DIV

2ms/DIV

+0.53%

-0.52%

Vout : 2V/DIV

2ms/DIV

+0.98%

-1.02%

«— Vout —

«— Vout —

Conditions Vin :
Tout :

Ta :

100 VAC
9.38A <>18.75A
(tr = tf = 50us)

25 °C

Vout : 2V/DIV

200us/DIV

+0.54%

-0.49%

Conditions Vin :
Tout :

Ta :

200 VAC
18.75A <> 37.5A
(tr = tf = 50us)
25°C

Vout : 2V/DIV

200us/DIV

+0.89%

-0.96%
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HWS3000G
INDEX

2-1-8. AJJEJEW#EREE  Response to brown out characteristics

B#f5=IFf]  Interruption time

A HVEEDOK T L Output voltage does not drop.
72V Output voltage drop down not reaching 0V.

C: HEENOVE TIKF  Output voltage drops until OV.

B: I JEEOEK FROVE TV

Conditions Vin : 100VAC
Iout: 18.75 A
Ta: 25°C
A =26ms, C =27ms

Vout:50V/DIV | 100ms/DIV

2-1-9. WhHU v T, A4 XK

Conditions Vin : 100VAC
Vout: 80V

Iout : 18.75 A

Ta: 25°C

NN Lot

Conditions Vin : 200VAC
Iout: 375 A
Ta: 25°C
A =13ms, C = 14ms

«— Vout —

— OV —

Vout : 50V/DIV 100ms/DIV

Output ripple and noise waveform

Conditions Vin : 200VAC
Vout: 80V

Tout: 37.5 A

Ta: 25°C

Dt O

Vout : 200mV/DIV 2ms/DIV

Vout : 200mV/DIV 2ms/DIV
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HWS3000G
INDEX

2-2. E&EWH /)T — K Constant current output mode

2-2-1. #FpME Steady state data
() AJ7 - &fef - IREEZLH)  Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta:

Vout\Vin| 85VAC | 100VAC | 115VAC | 132VAC Line regulation
8V 18.82A 18.82A 18.82A 18.82A 9mA 0.048%
40V 18.83A 18.83A 18.82A 18.82A TmA 0.037%
30V 18.73A 18.74A 18.74A 18.74A 6mA 0.032%
Load 92mA 87mA 88mA 88mA
regulation | 0.491% 0.464% 0.469% 0.469%

Vout \ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
8V 37.70A 37.70A 37.70A 37.70A 4mA 0.011%
40V 37.69A 37.70A 37.70A 37.70A 8mA 0.021%
80V 37.57A 37.58A 37.58A 37.57A 0.027%
Load 131mA 118mA 119mA 131mA
regulation | 0.349% 0.315% 0.317% 0.349%

2. Temperature drift
Conditions Vin : 100 VAC

Vout : 80 V

Temperature stability
40mA | 0.213%

Conditions Vin : 200 VAC
Vout : 80 V

Temperature stability
105mA | 0.280%
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INDEX
Q) Vv A XEFixH BT Ripple noise current vs. Output voltage

Conditions Vin: 100 VAC
Tout: 18.75 A

Ripple noise current (mA)

30

Output voltage (V)

Conditions Vin: 200 VAC
Tout: 375 A

Ripple noise current (mA)

30

Output voltage (V)
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Efficiency (%)

Efficiency (%)

el
(=)

(o]
(e}

~
(e}

(o))
(=)

W
[

(3) 2V - IERIH I BIE

Efficiency and Power factor vs. Output voltage

Power factor

20

40 60 80

Output voltage (V)

Power factor

20

40 60

80

—_
(=)

<
o

o
%0

o
9

<
o

—_
(e

o
o

o
o)

e
9

o
o

Conditions

Vin :

HWS3000G
INDEX

100 VAC----
115 VAC----

Tout: 18.75 A

JTaux :
Ta :

0 %
25°C

20 40 60

80

Output voltsge (V)

Conditions

Tout :
Taux :
Ta :

Vin:

200 VAC—

230 VAC — —
375 A
0 %
25°C

20 40 60

80

Output voltage (V) Output voltage (V)
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(4) AN BN BIE

Input power vs. Output voltage

Input power

Vin

Control OFF

100VAC

8.9W

115VAC

8.3W

Input power (W)

Vin

Input power

Control OFF

200VAC

7.2W

Input power (W)

230VAC

7.3W

Conditions Vin :

HWS3000G
INDEX

100 VAC ----
115 VAC -----

Tout : 18.75 A

Taux :
Ta:

0 %
25 C

60

80

Output voltage (V)

Conditions Vin :

Tout :
Taux :
Ta :

200 VAC——

230 VAC——-
375 A
0 %
25°C

40 60

80

Output voltage (V)
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(5) ANyt

HWS3000G
INDEX

Input current vs. Output voltage

Conditions Vin: 100 VAC --:
115 VAC ---

Iout : 18.75 A

Jaux : 0 %

Ta: 25°C

Vin

Input current

Control OFF

100VAC

0.19A

115VAC

0.18A

Input current (A)

60 80
Output voltage (V)

Conditions Vin: 200 VAC—
230 VAC— -

Iout: 375 A

Taux : 0%

Ta: 25°C

Vin

Input current

Control OFF

200VAC

0.22A

230VAC

0.24A

0
o

Input current (A)
S
IS

w
o

o
o
o

20 40 60 80
Output voltage (V)
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INDEX
2-2-2. @ERY 7 MEEME Warm up current drift characteristics

Conditions Vin: 100 VAC Conditions in: 200 VAC
Vout: 80 V 80V
Iout : 18.75 A 1375 A
Ta: 25 °C 25 °C

1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0

Output current drift (%)
Output current drift (%)

o 1 2 3 4 5 6 7 8 3 4 5 6 7 8
Time (hours) Time (hours)

TDK-Lambda
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2-2-3. WSS 230 KM Output current rise characteristics

Conditions Vin: 100 VAC (A)
115 VAC (B)

[aux : 100 %

25°C

Vout : 80V

Tout : 10A/DIV Vaux : 5V/DIV
200ms/DIV

Conditions Vin: 200 VAC (C)
230 VAC (D)
laux : 100 %

Ta: 25°C

Vout : 80V

WM” ”WWMW Il WMM kT

| \IMW"HH \
I

Tout : 20A/DIV | Vaux :5V/DIV
200ms/DIV

Wl
i

TDK-Lambda
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2-2-4. IS G T30 FEE Output current fall characteristics

Conditions Vin: 100 VAC (A)
115 VAC (B)

laux : 100 %

Ta: 25°C

Vout : 80V

Iout : SA/DIV Vaux : 5V/DIV
200ms/DIV

Conditions Vin: 200 VAC (C)
230 VAC (D)

laux: 100 %

Ta: 25C

Vout : 80V

HIFHH

S

Iout : 10A/DIV Vaux : 5V/DIV
200ms/DIV

TDK-Lambda
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2-2-5. ON/OFF =Y b u— VR ASE S B30 | 325 R 0 Rpfk
Output rise, fall characteristics with ON/OFF Control
(a) U €— FON/OFF = > h v — L7 12 & % ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 100 VAC
Vout: 80V
25 °C

0A —

CPF —

oV —

ON/OFF —
Control

ov —

Iout : 10A/DIV CPF : 5V/DIV
10ms/DIV

0A —

CPF —

oV —

ON/OFF —
Control

oV —

Iout : 10A/DIV CPF : 5V/DIV
10ms/DIV

TDK-Lambda




HWS3000G
INDEX

(a) YV &=— FON/OFF = > k 12— /L1112 & % ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 200 VAC
Vout: 80V
Ta: 25°C

0A —

CPF —

oV —

ON/OFF —
Control

oV —

Tout : 20A/DIV CPF : 5V/DIV
10ms/DIV

0A —

CPF — |~

o —

ON/OFF —
Control

ov —

Tout : 20A/DIV CPF : 5V/DIV
10ms/DIV

TDK-Lambda
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2-2-5. ON/OFF =t b v — VI SIS B30 | SEH T A0 Kk
Output rise, fall characteristics with ON/OFF Control
(b) RS-4853@15 |2 . 5ON/OFF  ON/OFF control by RS-485

Conditions Vin: 100 VAC
Vout: 80V
Ta :

v ]
(+D to -D) I

Tout: 10A/DIV | CPF:5V/DIV
10ms/DIV

Iout —

(+D to -D)

Tout : 10A/DIV | CPF : 5V/DIV
10ms/DIV

TDK-Lambda
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(b) RS-4853#{Z 12 . ZON/OFF  ON/OFF control by RS-485

Conditions Vin: 200 VAC
Vout: 80V
Ta: 25°C

| |
vV — | .|
(+D to -D)

Iout : 20A/DIV | CPF : 5V/DIV
10ms/DIV

VvV —
(+D to -D)

Tout:20A/DIV | CPF:5V/DIV
10ms/DIV

TDK-Lambda
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2-2-6. ANJJEJEB#EREE  Response to brown out characteristics

W#5FfH]  Interruption time
A HTEREOILF72 L Output voltage does not drop.
B: HEEDOK FA0VE T 22720y Output voltage drop down not reaching 0V.

C: i /IFEENOVE TILT  Output voltage drops until 0V.

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 80V Vout: 80V
Ta: 25°C Ta: 25°C
A =26ms, C =27ms A =13ms, C = 14ms

i 1

Iout : 10A/DIV | 100ms/DIV Iout : 20A/DIV 100ms/DIV

2-2-7. WAV v A X Output ripple and noise waveform

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 80V Vout: &0V

Tout: 18.75 A Tout: 375 A
Ta: 25°C Ta: 25°C

B o

Tout : 200mA/DIV 2ms/DIV Tout : 200mA/DIV 2ms/DIV

TDK-Lambda
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100 VAC

Conditions Vin: 200 VAC

Conditions Vin :

Output current (A)
Output current (A)

TDK-Lambda
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W ERERE  Over voltage protection (OVP) characteristics

Conditions Vin : 100 VAC
Tout : 1A
Ta : 25°C

< OVP point

<— Vout

Vout : 20V/DIV 500ms/DIV

TDK-Lambda




2-5. ANV —ER (BEANE]

HWS3000G
INDEX

W) WJE  Inrush current waveform

Conditions Vin: 100 VAC
Vout : Nominal output voltage

Tout : Maximum output current

Ta: 25 °C

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

¢ =90°

Iin : 20A/DIV

100ms/DIV

Iin : 20A/DIV 200ms/DIV

Conditions Vin: 200 VAC
Vout : Nominal output voltage

Iout : Maximum output current
Ta: 25°C

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
6 =0 o =90°

Iin : 50A/DIV

100ms/DIV

Iin : 50A/DIV 100ms/DIV

TDK-Lambda
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2-6. EAAPEAKSY  Input current harmonics

Conditions in: 100 VAC
: Nominal output voltage

: Maximum output current
25 °C
100.000

10.000

1.000

0.100

0.010

0.001

Harmonic current (A)

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

Conditions in: 230 VAC
: Nominal output voltage
: Maximum output current
25 °C
100.000

10.000

1.000 IEC61000-3-2 Limit (class A)

0.100

0.010

~
<
~
=
=
(5]
=)
=
o
-2
=
é
<
jan)

0.001

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

2-7. AJIFEFITE  Input current waveform

Conditions Vin: 100 VAC Conditions in: 230 VAC
Vout : Nominal output voltage : Nominal output voltage

Iout : Maximum output current : Maximum output current

Ta: 25 °C o 25°C

7\ \//\\//‘

Iin : 20A/DIV 5ms/DIV Iin : 20A/DIV Sms/DIV

TDK-Lambda




Leakage current (mA)

Leakage current (mA)

2-8.

Conditions Vout : Nominal output voltage
0A
Maximum
Ta: 25°C
f: 50 Hz

Iout :

80 90 100 110 120

Input voltage (VAC)

130 140

Conditions Vout : Nominal output voltage
0A
Maximum
Ta: 25°C
f: 60 Hz

Iout :

80 90 100 110 120

Input voltage (VAC)

130

Leakage current (mA)

Leakage current (mA)

HWS3000G
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U — 7 &4t Leakage current characteristics

Conditions Vout : Nominal output voltage
0A
Maximum
Ta: 25°C
f: 50 Hz

Tout :

160 180 200 220 240

Input voltage (VAC)

260 280

Conditions Vout : Nominal output voltage
0A
Maximum
Ta: 25°C
f: 60 Hz

Tout :

160 180 200 220 240 260

Input voltage (VAC)

280

TDK-Lambda
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2-9. EMI¥#ME  Electro Magnetic Interference characteristics

HE T i - HE Conditions Vin: 100 VAC
Conducted Emission Iout : 18.75 A
l[aux: 100 %
Ta: 25°C

Point A
(0.15MHz) VCCI Class A
Limit | Measure : QP Limit
(dB) (dB) |
79.0 52.5 ]
660 | 31.1 : < |

&
<

- VCCI Class A
Point B

! AV Limit
Limit | Measure al:

(dB) (dB)
79.0 62.3
66.0 62.1

5.00 10.00
Frequency

Phase : L

Pomt C

(0.15MHz) : VCCI Class A
g QP Limit

Limit | Measure g |
@ | @’ : <
79.0 52.6 ; <
66.0 | 27.5 50 | |
F VCCI Class A
Point D g AV Limit
(0.24MHz) g
Limit | Measure
(dB) (dB)

79.0 56.9 : . : .00
Frequency
66.0 56.9

EN55011-A,EN55032-A,FCC-ADRFEITVCCI class ADRSFEEFIC
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
BT — 2

Waveform is peak values.

TDK-Lambda
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M Ui - Conditions Vin: 230 VAC
Conducted Emission Iout: 37.5 A
Taux: 100 %
Ta: 25°C
Phase : N

Point A (4B V)]
100

(0.24MHz) . VCCI Class A

Limit | Measure “ ’ QP Limit
(dB) (dB) o

P
<

790 | 65.0 e

60 <

66.0 37.6

50 F |
F VCCI Class A

Pont B ° L AV Limit
(0.24MHz) 0 ¢ - M

Limit |Measure 20 F
(dB) (dB) 10 ¢

79.0 62.1 0c

0.15 . . 5.00
66.0 61.9 Frequency

[dB(x V)]

Point C 100 ¢

(0.15MHz) 90 E VCCI Class A
: QP Limit

Limit | Measure 80 L |

&
<

(dB) (dB) 70 F

79.0 | 65.0 60 LN <

66.0 | 36.5 o |

VCCI Class A

10 F

Point D N AV Limit

(0.24MHz) N UMAAA

20 L
Limit | Measure

10 F

(dB) (dB) o
79.0 58.5 0.15 . . 3.00

660 | 58.0 Frequency

EN55011-A,EN55032-A,FCC-ADRFEITVCCI class ADRSFEEFIC
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
BT — 2

Waveform is peak values.

TDK-Lambda




2-9. EMIFFME

MES PR 9R

Radiated Emission

HORIZONTAL

Point A
(172.1MHz)

Limit
(dB)

Measure
(dB)

50.0

42.1

VERTICAL

Point B
(169.8MHz)

Limit
(dB)

Measure
(dB)

50.0

43.9

Point C
(229.3MHz)

Limit
(dB)

Measure
(dB)

50.0

41.4

EN55011-A,EN55032-A FCC-ADRFEILVCCI class ADBRFAEEL[F T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.

W ITE— 2l

Waveform is peak values.

[dB(u V)]
80 L

70 [
60 [
50 F

40 [

Electro Magnetic Interference characteristics

Conditions Vin :

HWS3000G
INDEX

100 VAC
11875 A
100 %
25°C

VCCI Class A

QP Limit

|

Frequency

VCCI Class A

QP Limit

& |
<

B
N LY

it

A
AW
J

Frequency

TDK-Lambda
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e HE IR B Conditions Vin : 230 VAC
Radiated Emission Iout: 37.5 A
JTaux : 100 %
Ta: 25°C

HORIZONTAL i VCCI Class A
QP Limit

A

Point A i \

(169.6MHz) N \
T «

Limit |Measure :
@B) | (@B : M
500 | 426 ; : WVW

Frequency

i VCCI Class A
VERTICAL i QP Limit

&
<

Point B
(136.7MHz)
Limit |Measure
(dB) (dB)
50.0 43.6

Frequency

EN55011-A,EN55032-A,FCC-ADRFEITVCCI class ADRSFEEFIC
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
BT — 2

Waveform is peak values.

TDK-Lambda
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