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HWS3000G

1. JEF# Evaluation Method
1-1. JHZE[EEE  Circuit used for determination
HIZEEEEL  Circuit 1 used for determination
¥4t Steady state data
BERYZMEHE Warm up voltage drift characteristics
H AR FEFRE R AR Hold up time characteristics
H BRSNS EBOSEH AR Output voltage rise/fall characteristics
HITETRSED EISES T2308E Output current rise/fall characteristics
EEFLIRERE  Over current protection (OCP) characteristics
ASIEEBHESRE  Response to brown out characteristics

ATJEFIETE  Input current waveform
BRI (ARTAZ) KMt Dynamic load response characteristics
HAVY T IV, JAR BRI Output ripple and noise current waveform

?E'JfEIEIFM Circuit 2 used for determination
—7EFREFME  Leakage current characteristics
?E'JIEIEIE% Circuit 3 used for determination
1B LR RHE  Over voltage protection (OVP) characteristics
HIE=I#4  Circuit 4 used for determination
ANY—TER (RAEF) B Inrush current waveform
HIZEEEES5  Circuit 5 used for determination
EFRBE ST Input current harmonics
HE[E]#6 Circuit 6 used for determination
ON/ OFF= hr— VR /S S 1230 SEH T 2N R
Output rise, fall characteristics with ON/OFF Control
HIE BT Circuit 7 used for determination
AV v JAXEERTFE  Output ripple and noise voltage waveform
HIERER Configuration used for determination
EMISFE  Electro-Magnetic Interference characteristics
() MEE v 1B (Ji® /1 X) Conducted Emission
(b) HEE BRI (k1 X) Radiated Emission
1-2. fEMARAERER List of equipment used

2. $¥ET—4H Characteristics
2-1. EEMEHIE—R Constant voltage output mode

2-1-1. #F5%  Steady state data
() ANJ1-&ff-IREZ S Regulation - line and load, Temperature drift
Q) VTN IAXEREXH J)EFE  Ripple noise voltage vs. Output current
(3) #h= - S1R%F i /1 EF  Efficiency and Power factor vs. Output current
(4) AJ1ES*RHHFIEFR  Input power vs. Output current
(5) ASIEFiAH SR Input current vs. Output current

2-1-2. WBERVUZNEE Warm up voltage drift characteristics

2-1-3.  HARFRREREI4RE  Hold up time characteristics

2-1-4. HAEIESL G ESVEEE  Output voltage rise characteristics
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PAGE
HATEESLD T2304FE  Output voltage fall characteristics
ON/OFFz ha—/ LIRFH /152 H B30, S2H T30 ketk
Output rise, fall characteristics with ON/OFF Control
(@) V=—hON/OFF=> bz — L+ 1Z L HON/OFF
ON/OFF control by remote ON/OFF control terminal
(b) RS-485:#1Z 12 5ON/OFF  ON/OFF control by RS-485
2-1-7. BIEIGE (AWAZ) ¥ Dynamic load response characteristics
2-1-8. AJ1EJEBREREE  Response to brown out characteristics
2-1-9. WHAHVy T, JAXPEHR Output ripple and noise waveform
2-2. EEHIE—F Constant current output mode
2-2-1. #5E Steady state data
(1) ASy-Aff-1RFEZE)  Regulation - line and load, Temperature drift
) Vo7 /A XEyexHH 7138JE  Ripple noise current vs. Output voltage
(3) #h=E- S %t /)EE  Efficiency and Power factor vs. Output voltage
(4) NJ1EIRHHIJIFEE  Input power vs. Output voltage
(5) AJJEFRHH J)ERE  Input current vs. Output voltage
2-2-2. @ERUZNEEME Warm up current drift characteristics
2-2-3. BN G ESVEEE  Output current rise characteristics
2-2-4. HAEFSH F0RE  Output current fall characteristics
2-2-5. ON/OFF= hme—) VREH )36 B30, 325 T30 Rt
Output rise, fall characteristics with ON/OFF Control
(@) V=—hON/OFF=> bz — L+ 1Z L HON/OFF
ON/OFF control by remote ON/OFF control terminal
(b) RS-485:81Z 1= 5ON/OFF  ON/OFF control by RS-485
AJIEIEB#HEHE  Response to brown out characteristics
HAVy T v, JAX P Output ripple and noise waveform
BETTLRFERE  Over current protection (OCP) characteristics
BE RSP Over voltage protection (OVP) characteristics
AT —E N (B2 ANERR) 2 Inrush current waveform
AR Input current harmonics
ASIEFRIEIE  Input current waveform
— 7 EFRHME  Leakage current characteristics
EMIS#E  Electro Magnetic Interference characteristics

fi# FH 5. /5 Terminology used

Ta : FPIEE Ambient temperature  f &% Frequency
Vin : AJJ%EJE  Input voltage lin : AJIEEFE Input current
Vout : Hi7)%H Output voltage lout : /)& Output current
Vaux : AUX#EE AUX voltage laux : AUX i AUX current

X FHRESFMICB TR THY, BEELLTEB ZFEVET,
Test results are reference data based on our measurement condition.
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HWS3000G

1. HIEFH¥EE Evaluation Method INDEX

1-1. JEEEE  Circuit used for determination
HIE 1 Circuit 1 used for determination

Rk Steady state data
HFE Y 7 NREE Warm up voltage drift characteristics
H DR ERRERT A Hold up time characteristics

HAIBEENL S B30I 230 F5% Output voltage rise/fall characteristics
HTEWNE S BV INEG T30 K84 Output current rise/fall characteristics

AR E R Over current protection (OCP) characteristics
AT EB#ERE  Response to brown out characteristics

AJIEFEIIE  Input current waveform
WA (AmAZ) 5Pt Dynamic load response characteristics
HAOV T A XEFEIE  Output ripple and noise current waveform

Controlled temp. chamber
Digital power meter Current probe

| I Load 1
AC Power @ %
supply .

Shunt res.

% Load 2

Current probe

JE A2 Circuit 2 used for determination
Y — 7 & Leakage current characteristics

Digital power meter

Isolation
trans

Fixed
g‘g resistor §
Shunt res.
Leakage
current
meter

777
i

Slide Reg.
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INDEX
HIE[E#3  Circuit 3 used for determination

W FEELRFERFE  Over voltage protection (OVP) characteristics

Digital power meter
-

External voltage waveform

External +
voltage -

HEEE4  Circuit 4 used for determination
ANV —FR (2ANER) I Inrush current waveform

Digital power meter

—5

Slide Reg.
Dynamic
dip
simulator

AC -V
GND AUX

Current probe

[B]#5 Circuit 5 used for determination
ARy Input current harmonics

Digital power meter

Harminic §
AC Power Iflicker Load 1

suppl
uppYY analyzer

AC -V

GND AUX Shunt res.

TDK-Lambda




AC Power
supply

HWS3000G
INDEX

Output rise, fall characteristics with ON/OFF Control

(@) Y E— FON/OFF= > | & —/ L 1-1Z & 5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Digital power meter
grep Current probe

AC Power
supply

AUX

GND

VPF or CPF
DG

+R

-R

(b) RS-485i@1{Z (2 . 5 ON/OFF  ON/OFF control by RS-485

Current probe

AC -V

P.S.

AUX

GND

VPF or CPF
DG
+D

-D

DG
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INDEX
JE[E]#47  Circuit 7 used for determination
AV w7, /A XEJEHE  Output ripple and noise voltage waveform

Digital power meter
-

Oscilloscope
Bandwith : 100MHz

Coaxial cable
1.5m50Q

R :50Q

C1:0.1uF Film cap.

C2 : 100uF Elect cap.
C3:4700pF Ceramic cap.

HEHERE  Configuration used for determination
EMISFE  Electro-Magnetic Interference characteristics
(a) M5 77EE (JmiE / 4 X) Conducted Emission

BEEARERR (B2 i) T B E KM
D.U.T(Earthed) TV IR (Zmbx 2m)
Aluminum plate

PN : Vertical ground
=

EMI Testreceiver /
spectrumanalyzer .

B — T
Power cable

VA . !
7—l7 N O AN

o KSR Hi T AC Power supply
Earth Horizontal ground plane

(b) HEF S E (it 2 4 X)  Radiated Emission

p=3m BERLHER (i)
D.U.T(Earthed) 7 /v 34K

) Aluminum plate
EMI Test receiver
spectrum analyzer i ~

preamp. ) ]

T BRI

\ 77 F Power cable
Antenna

= T—T )
Turn table

——

1 4
7—17 O A
7K SR Hhd AC Power supply

et Horizontal ground plane
Earth
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1-2.  fEHMERSS  List of equipment used

HWS3000G
INDEX

EQUIPMENT USED

MANUFACTURER

MODEL NO.

DIGITAL STORAGE OSCILLOSCOPE

YOKOGAWA ELECT.

DLM2054

DIGITAL MULTIMETER

KEYSIGHT

34970A

DIGITAL POWER METER

HIOKI

PW3337

CURRENT PROBE

YOKOGAWA ELECT.

701930

DYNAMIC DUMMY LOAD

KIKUSI

PLZ10005WSR

CVCF

KIKUSUI

PCR18000WEA2R

CONTROLLED TEMP. CHAMBER

ESPEC

PSL-4J

DYNAMIC DUMMY LOAD

TAKASAGO

FK-200L

LEAKAGE CURRENT METER

HIOKI

ST5540

EMI TEST RECEIVER / SPECTRUM ANALYZER

ROHDE & SCHWARZ

ESR3

PRE AMP.

SONOMA

310N

AMN

SCHWARZBECK

NNLK8121

ANTENNA

TESEQ

CBL6111D

HARMONIC / FLICKER ANALYZER

KIKUSUI

KHA1000

SINGLE-PHASE MASTER

NF

4420

REFERENCE IMPEDANCE NETWORK 20A

NF

4150

MULTI OUTLET UNIT

KIKUSUI

OTO01-KHA
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¥E7—# Characteristics
2-1. EEEH)E— K Constant voltage output mode
2-1-1. R Steady state data
(D) A7 - &fef - IREEZH)  Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta : 25 °C

lout\Vin | 85VAC | 100VAC | 115VAC | 132VAC Line regulation
0A 24123V | 24122V | 24.123V | 24.120V 3mv 0.013%
31.25A 23.974V | 23973V | 23.971V | 23.975V 4mVv 0.017%
62.5A 23.977V | 23977V | 23980V | 23.982V 5mV 0.021%
Load 149mV 149mV 152mV 145mV
regulation | 0.621% 0.621% 0.633% 0.604%

lout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0A 24.118V | 24.119v | 24.121V | 24.118V 3mv 0.013%
62.5A 23.973V | 23975V | 23974V | 23.974V 2mvV 0.008%
125A 23.982V | 23.981V | 23.981V | 23.982V imV 0.004%
Load 145mV 144mV 147mV 144mV
regulation | 0.604% 0.600% 0.612% 0.600%

2. Temperature drift
Conditions Vin: 100 VAC

lout: 625A

-20°C +25°C +50°C Temperature stability
23.992V | 23.977V | 23.950V 42mV | 0.175%

Conditions Vin: 200 VAC
lout: 125 A

-20°C +25°C +50°C Temperature stability
23.992V | 23.981V | 23.952V 40mV | 0.167%
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@ Vw7 A XEERH IR Ripple noise voltage vs. Output current

Conditions in: 100 VAC
24 V

25 °C -.-.-.
50 °C ——

Ripple noise woltage (mV)

Output current (A)

Conditions in: 200 VAC
24 V

Ripple noise wvoltage (mV)

50 75
Output current (A)
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(3) #h=E - J1ExIH /1R Efficiency and Power factor vs. Output current

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

Vout: 24V

laux : 0 %

Ta: 25C

(]
o

o
©

(o]
o

\,
o
Power factor
o
[o¢]

©
\l

Efficiency (%)

D
o

(61

o
o
o))

0 10 20 30 40 50 60 70 '010203040506070
Output current (A) Output current (A)

Conditions Vin: 200 VAC —
230 VAC ——-

Vout: 24V

laux : 0 %

Ta: 25C

O
o

o
©

[ee]
o

~
o

Power factor
o
(o]

o
~

Efficiency (%)

D
o

1

o
o
o

25 50 75 100 125 150 25 50 75 100 125 150
Output current (A) Output current (A)
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INDEX
(4) AJJEE )k J)EERE  Input power vs. Output current

Conditions in: 100 VAC ---
115 VAC =~

24 V

0%

25 C

Input power

Vin
lout : 0% Control OFF

100VAC 11.2W 8.5W
115VAC 10.3W 8.0W

Input powe

30 40 50 60 70
Output current (A)

Conditions Vin: 200 VAC —
230 VAC ——-

Vout: 24V

laux : 0 %

Ta: 25°C

Input power

N
o
o
o

Vin
lout : 0% Control OFF

al
o
o

e
o
o
o

200VAC 9.1W 7.0W
230VAC 9.0W 7.0W

Input power (W)

50 75 100 125 150
Output current (A)

TDK-Lambda




(5) AR A ) it

Vin

Input current

lout : 0%

Control OFF

100VAC

0.23A

0.19A

115VAC

0.21A

0.18A

Vin

Input current

lout : 0%

Control OFF

200VAC

0.24A

0.22A

230VAC

0.26A

0.25A

Input current (A)

Input current vs. Output current

Conditions

HWS3000G
INDEX

100 VAC ----
115 VAC
24V
0 %
25 C

30 40

50 60

Output current (A)

Conditions Vin :

Vout :
laux :
Ta:

200 VAC —
230 VAC ——

24V
0%
25 C

Input current (A)

50 75 100 125 150
Output current (A)
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Output voltage drift (%)

Hold up time (ms)

1.0
0.8
0.6
04
0.2
0.0

-0.2
-0.4
-0.6
-0.8
-1.0

2-1-2.

HE KU 7 Mg Warm up voltage drift characteristics

Conditions

Vin :
Vout :
lout :

Ta: 25

100 VAC
24V
625 A

°C

Output voltage drift (%)

0

1 2

2-1-3.

Conditions

3 4 5 6
Time (hours)

7

8

H R RE R4 Hold up time characteristics

Vin :
Vout :

Ta: 25

100 VAC
24V

°C

Hold up time (ms)

0

10

20

30 40 50
Output current (A)

60

70

TDK-Lambda

Conditions Vin

Vout :
lout :
Ta:
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» 200 VAC
24 V
125 A
25 °C

1 2 3

4 5 6 7

Time (hours)

Conditions

Vin
\out :
Ta:

: 200 VAC
24V
25 °C

25 50

75

100 125 150

Output current (A)




2-1-4.

lout : OA

«— Vout —

Vout : 10V/DIV Vaux : 5V/IDIV

200ms/DIV

lout : OA

DC

— Vout —

— 0V —
— Vaux —

— 0V —

W= Vin —

Vout : 10V/DIV Vaux : 5V/IDIV

200ms/DIV

HWS3000G

INDEX
HIDEEESE S B3V R Output voltage rise characteristics

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

laux: 100 %

Ta: 25°C

lout : 62.5A

Vout : 10V/DIV Vaux : 5V/IDIV

200ms/DIV

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

laux: 100 %
Ta: 25 C

lout : 125A

T
TEEREEERRTITERT I

Vout : 10V/DIV Vaux : 5V/IDIV

200ms/DIV
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2-1-5. HEENL S T2 Rk

Output voltage fall characteristics

Conditions Vin :

HWS3000G
INDEX

100 VAC (A)

115 VAC (B)
laux: 100 %

Ta:

25 C

lout : 62.5A

— 0V —

— Vaux —

«— 0V —

«— Vin —

Vout : 10V/DIV Vaux : 5V/IDIV

Vout : 10V/DIV

Vaux : 5V/IDIV

20s/DIV

200ms/DIV

lout : OA

Conditions Vin :

200 VAC (C)
230 VAC (D)

laux: 100 %

Ta:

25 C

lout : 125A

«— Vout —

PR R AR

THEEYETEREY A YRy

Vout : 10V/DIV Vaux : 5V/IDIV

Vout : 10V/DIV

Vaux : 5V/IDIV

20s/DIV

200ms/DIV
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2-1-6. ON/OFF = b u— VIS S BN D | SLH T8 0 Rk
Output rise, fall characteristics with ON/OFF Control
(@) VE— RON/OFF 1> b 1 — L2 X 5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Vout : 10V/DIV VPF : 5V/IDIV

10ms/DIV

=|<— ON/OFF —

Conditions Vin: 100 VAC
Ta: 25C

lout : 0A

«— Vout —

«— 0V —
«— VPF—

| OV — | s

m==|— ON/OFF —

Control
— 0V —>

Vout : 10V/DIV VVPF : 5V/IDIV

20s/DIV

lout : 62.5A

«— Vout —

— 0V —
«— VPF —

— 0V —

Control
— 0V —>

Vout : 10V/DIV VVPF : 5V/IDIV

Vout : 10V/DIV VVPF : 5V/IDIV

10ms/DIV

5ms/DIV
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(@ Y E&— FON/OFF= >/ k @ — )L ¥ & % ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 200 VAC
Ta: 25°C

— 0V —
«— VPF —
| — OV —
==l ON/OFF

Control

— 0V —

Vout : 10V/DIV VPF : 5VIDIV Vout : 10V/DIV VPF : 5V/IDIV
10ms/DIV 20s/DIV

lout : 125A

«— Vout —

— 0V —
«— VPF —
| — 0V —

sl ON/OFF —|
Control
— 0V —

Vout : 10V/DIV VPF : 5V/IDIV Vout : 10V/DIV VPF : 5V/DIV
10ms/DIV 5ms/DIV
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2-1-6. ON/OFF= > b — LIRSS EAS D | N2 T8 0 Rk
Output rise, fall characteristics with ON/OFF Control
(b) RS-4853#{E |2 &L 5ON/OFF  ON/OFF control by RS-485

«— Vout —

(+Dto-D)

Vout : 10V/DIV

VPF : 5VIDIV

10ms/DIV

— \V —

(+Dto-D)

Vout : 10V/DIV

VPF : 5V/IDIV

10ms/DIV

Conditions Vin: 100 VAC
Ta: 25 C

lout : OA

Vv |-

Vout : 10V/DIV VPF : 5VIDIV

20s/DIV

lout : 62.5A

Vout : 10V/DIV | VPF : 5V/IDIV

2ms/DIV
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(b) RS-48538{Z 1= & 5 ON/OFF  ON/OFF control by RS-485

— \VV —

(+Dto-D)

Vout : 10V/DIV

VPF : 5V/IDIV

10ms/DIV

«— Vout —

Vout : 10V/DIV

VPF : 5VIDIV

10ms/DIV

TDK-Lambda

Conditions Vin: 200 VAC
Ta: 25C

lout : 0A

Vout : 10V/DIV

VPF : 5V/IDIV

20s/DIV

lout : 125A

Vout : 10V/DIV | VPF : 5VIDIV

2ms/DIV




f = 100Hz

Vout : 1V/DIV

2ms/DIV

+0.87%

-0.74%

Vout : 1V/DIV

2ms/DIV

+1.51%

-1.43%

HWS3000G
INDEX

Dynamic load response characteristics

— Vout —

Conditions Vin :
lout :

Ta:

100 VAC
31.25A <= 62.5A
(tr = tf = 50us)
25C

Vout : 1V/DIV

200us/DIV

+0.87%

-0.67%

Conditions Vin :
lout :

Ta:

200 VAC
62.5A <> 125A
(tr = tf = 50us)
25 C

Vout : 1V/DIV

200us/DIV

+1.44%

-1.33%
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2-1-8. AJ)7EJEW#EREE  Response to brown out characteristics

WS BE  Interruption time
A: HHJEFEDIK F72 L Output voltage does not drop.
B: i EEDIL T N0VE TUL A 72\ Output voltage drop down not reaching 0V.
C: M VEENOVE TIKF  Output voltage drops until OV.

Conditions Vin ;: 100VAC

lout: 62.5 A

A=16ms, C=17ms

Ta:

25 °C
A=8ms, C =9ms

AC

HWS3000G
INDEX

Conditions Vin : 200VAC

lout: 125 A
Ta: 25°C

«~— Vout —

Vout:10V/DIV |  100ms/DIV

Vout : 10V/DIV

2-1-9. WHY v TN, A X

Conditions Vin ; 100VAC

Vout :
lout :
Ta:

100ms/DIV

Output ripple and noise waveform

24V
62.5 A
25 °C

Conditions Vin : 200VAC

Vout: 24V
lout: 125 A
Ta: 25 °C

it O
i oA b i LA ’ i K;”MWM iy
e TSN o e mww

Vout : 100mV/DIV 2ms/DIV

Vout : 100mV/DIV

2ms/DIV
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2-2. EEWEH )1 — K Constant current output mode
2-2-1. E#ReME Steady state data
(1) A7) - Afif - JEEZE)  Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta: 25 °C

Vout\Vin| 85VAC | 100VAC | 115VAC | 132VAC Line regulation
2.4V 62.55A 62.55A 62.55A 62.56A 8mA 0.013%
12V 62.51A 62.51A 62.51A 62.51A 2mA 0.003%
24V 62.57A 62.55A 62.55A 62.56A 6mA 0.010%
Load 58mA 42mA 40mA 45mA

regulation [ 0.093% 0.067% 0.064% 0.072%

Vout\Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
2.4V 125.32A 125.30A 125.30A 125.30A 21mA 0.017%
12V 125.22A 125.24A 125.25A 125.23A 35mA 0.028%
24V 125.27A 125.27A 125.29A 125.28A 20mA 0.016%
Load 100mA 58mA 44mA 68mA

regulation | 0.080% 0.046% 0.035% | 0.054%

2. Temperature drift
Conditions Vin: 100 VAC
Vout : 24V

Temperature stability
64mA | 0.102%

Conditions Vin: 200 VAC
Vout : 24V

-20°C +25°C +50°C Temperature stability
125.00A | 125.27A | 125.39A 391ImA | 0.313%

TDK-Lambda




HWS3000G
INDEX
(2 Vv 7N A RERRH )EE  Ripple noise current vs. Output voltage

Conditions Vin : 100 VAC
lout: 62.5 A

Ripple noise current (mA)

15 20
Output voltage (V)

Conditions in: 200 VAC
125 A

Ripple noise current (mA)

15
Output voltage (V)
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(3) h - 1EExti ) Efficiency and Power factor vs. Output voltage

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

lout: 625 A

laux : 0 %

Ta: 25°C

o
©

Efficiency (%)
Power factor
o
oo

©
\‘

o
o

8 12 16 20 24 28 0 4 8 12 16 20 24 28
Output voltage (V) Output voltsge (V)

Conditions Vin: 200 VAC —
230 VAC ——

lout: 125 A

laux : 0 %

Ta: 25°C

o
©

Efficiency (%)
Power factor
o
(o]

=]
~

o
o

8 12 16 20 24 28 8 12 16 20 24 28
Output voltage (V) Output voltage (V)
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(4) ANFE R FIEE  Input power vs. Output voltage

Conditions in: 100 VAC----
115 VAC -----

62.5 A

0 %

25 C

Input power

Vin
Control OFF

100VAC 8.5W
115VAC 8.0W

Input powe

12 16 20 24 28
Output voltage (V)

Conditions Vin: 200 VAC —
230 VAC ——

lout: 125 A

laux : 0 %

Ta: 25 C

Input power

Vin
Control OFF

200VAC 7.0W
230VAC 7.0W

Input power (W)

12 16 20 24 28
Output voltage (V)
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(5) ANJJE AT H /1% E  Input current vs. Output voltage

Conditions Vin: 100 VA

115 VAC
lout: 62.5 A
laux : 0 %
Ta: 25°C

Input current

Vi
n Control OFF

100VAC 0.19A
115VAC 0.18A

Input current (A)

12 16 20 24 28
Output voltage (V)

Conditions Vin: 200 VAC ——
230 VAC ——

lout: 125 A

laux : 0 %

Ta: 25°C

Input current

Vin

Control OFF

200VAC 0.22A
230VAC 0.25A

Input current (A)

12 16 20 24
Output voltage (V)

TDK-Lambda




Output current drift (%)

2-2-2. @BERY 7 MM Warm up current drift characteristics

Conditions Vin: 100 VAC
Vout: 24 V
lout: 62.5 A
Ta: 25 °C

Conditions

HWS3000G
INDEX

: 200 VAC
24 V

» 125 A
25 °C

Output current drift (%)

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

TDK-Lambda

3 4 5 6 7 8
Time (hours)
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2-2-3. HJEWANLH B3 RefE Output current rise characteristics

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

laux: 100 %

Ta: 25C

Vout : 24V

lout : 20A/DIV Vaux : 5V/IDIV
200ms/DIV

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

laux: 100 %

Ta: 25°C

Vout : 24V

i':0‘vHH\‘HHH\‘!‘:HHHHH!HHHHHyll’x'll)HvihH'rHH:)?iilii';!)

lout : 50A/DIV Vaux : 5V/IDIV
200ms/DIV

TDK-Lambda
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2-2-4, WIS H T3 FeME Output current fall characteristics

Conditions Vin :

100 VAC (A)
115 VAC (B)
: 100 %
25 C

Vout : 24V

lout : 20A/DIV

Vaux : 5V/DIV

200ms/DIV

Conditions Vin :

200 VAC (C)
230 VAC (D)
© 100 %
25 °C

Vout : 24V

lout : 50A/DIV

Vaux : 5V/DIV

200ms/DIV

TDK-Lambda
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2-2-5. ON/OFF = b m—)UIRF N /)SE S B3 0 | S H FAY D Rk
Output rise, fall characteristics with ON/OFF Control
(@ Y &— FON/OFF =/ k m— LfiF1Z & 5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 100 VAC
Vout: 24V
Ta: 25 C

lout —

0A —

CPF —

oV —
ON/OFF —
Control

0V —| = : :
lout : 20A/DIV CPF : 5Vv/DIV
10ms/DIV

lout —

0A —

CPF —

oV —
ON/OFF —> | ittt
Control ' y

oV —

lout : 20A/DIV CPF :5VIDIV
5ms/DIV

TDK-Lambda
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(@) YV =&— FON/OFF = > b & — Lii¥-1Z & 5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 200 VAC
Vout: 24V
Ta: 25°C

0A —

CPF —

oV —
ON/OFF —
Control

0V — | s ;
lout : 50A/DIV CPF : 5V/IDIV
10ms/DIV

lout —

0A —

CPF —

ov — : :
ON/OFF — | =]
Control T w

ov —

lout : 50A/DIV CPF : 5VIDIV
5ms/DIV

TDK-Lambda
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ON/OFF =t & h o — VI IN IS B3 0 | 2B AN D et
Output rise, fall characteristics with ON/OFF Control
(b) RS-485:1E (2 & 5ON/OFF  ON/OFF control by RS-485

Conditions Vin: 100 VAC
Vout: 24V
Ta: 25 C

0A —
CPF—
oV —

VvV —
(+Dto-D)

lout : 20A/DIV CPF : 5V/IDIV
10ms/DIV

0A —

oV — f.

(+Dto-D) - .
lout : 20AIDIV |  CPF :5VIDIV

5ms/DIV

TDK-Lambda
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(b) RS-485{Z 1= & 5 ON/OFF  ON/OFF control by RS-485

Conditions Vin: 200 VAC
Vout: 24V
Ta: 25 C

0A —
CPF—
e | ——
(+Dto-D) .

lout : 50A/DIV | CPF : 5Vv/IDIV
10ms/DIV

lout —

e

lout : 50A/DIV | CPF : 5V/DIV
5ms/DIV

TDK-Lambda
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2-2-6. AJJEEBHZRE  Response to brown out characteristics

505 Interruption time
A J)EIEDOIL F 72 L Output voltage does not drop.
B : HEEDL F230VE TU 72 vy Output voltage drop down not reaching OV.
C: i /1FBJENOVE TIL T Output voltage drops until OV.

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 24V Vout: 24V
Ta: 25°C Ta: 25°C
A=16ms, C=17ms A=9ms, C =10ms

'

lout : 20A/DIV | 100ms/DIV lout : 50A/DIV 100ms/DIV

2-2-7. WYV w7, A XEJE Output ripple and noise waveform

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 24V Vout: 24V

lout: 62.5 A lout: 125 A

Ta: 25°C Ta: 25°C

NG N

lout : 500mA/DIV 2ms/DIV lout : 500mA/DIV 2ms/DIV

TDK-Lambda
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100 VAC
200 VAC

Conditions Vin
Conditions Vin :

Output current (A)
Output current (A)

TDK-Lambda
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i ERERHE  Over voltage protection (OVP) characteristics

Conditions Vin ;: 200VAC

lout : 1A
Ta: 25°C

Vout : 10V/DIV

500ms/DIV

TDK-Lambda

< OVP point
— Vout
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2-5. ANV —ER (ZRAER) I Inrush current waveform

Conditions Vin: 100 VAC
Vout : Nominal output voltage
lout : Maximum output current
Ta: 25°C

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

lin : 20A/DIV 100ms/DIV lin : 20A/DIV 200ms/DIV

Conditions Vin: 200 VAC
Vout : Nominal output voltage

lout : Maximum output current
Ta: 25°C

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

lin : 50A/DIV 100ms/DIV lin : 50A/DIV 100ms/DIV

TDK-Lambda
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T AR Sy Input current harmonics

Conditions Vin: 100 VAC
Vout : Nominal output voltage
lout : Maximum output current

Ta: 25°C
100.000

10.000 JIS C61000-3-2 Limit (class A) Si———=—+H

1.000

0.100

0.010

Harmonic current (A)

0.001

9 11 13 15 17 19 21 23 25 27 29 31 33 3H 37 39
Harmonic order

Conditions Vin: 230 VAC
Vout : Nominal output voltage
lout : Maximum output current

Ta: 25°C
100.000

10.000

IEC61000-3-2 Limit (class A) |

1.000

0.100

0.010

—
<
)
=
<
]
L
£
5
)
L
c
S
£
=
]
I

0.001
9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic order

2-7. AJJEFIH  Input current waveform

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout : Nominal output voltage Vout : Nominal output voltage
lout : Maximum output current lout : Maximum output current
Ta: 25°C Ta: 25°C

7\ \//\ \//\

~.
N
/\/\/

lin : 20A/DIV 5ms/DIV lin : 20A/DIV 5ms/DIV

TDK-Lambda
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2-8. U — 7@k Leakage current characteristics

Conditions Vout : Nominal output voltage Conditions
lout : 0A

Maximum
Ta: 25°C Ta:

f: 50 Hz f:

Vout : Nominal output voltage
lout : 0A
Maximum

25 °C

50 Hz

Leakage current (mA)
Leakage current (mA)

80 90 100 110 120 130
Input voltage (VAC)

160 180 200 220 240 260 280
Input woltage (VAC)

Conditions Vout : Nominal output voltage
lout : 0A

Maximum

Conditions Vout : Nominal output voltage
lout : 0A

Maximum

Ta: 25°C Ta:
f: 60 Hz f:

25 °C
60 Hz

0.8
0.7
0.6
0.5
0.4
0.3
0.2

Leakage current (mA)

Leakage current (mA)

0.1

0.0
80 9 100 110 120 130 160 180 200 220 240 260

Input voltage (VAC) Input voltage (VAC)

TDK-Lambda
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2-9. EMIFFH:  Electro Magnetic Interference characteristics

e - EE
Conducted Emission

Phase : N

Point A
(0.24MHz)

Limit
(dB)

Measure
(dB)

Conditions Vin: 100 VAC
lout: 62.5 A

laux: 100 %
Ta: 25°C

VCCI Class A

QP Limit

VCCI Class A

79.0

55.2

AV Limit

66.0

55.1

Phase : L

5.00 10.00
Frequency

VCCI Class A

QP Limit

Point B
(0.24MHz)

Limit
(dB)

Measure
(dB)

VCCI Class A

79.0

56.5

W AV Limit

66.0

56.4

5.00 10.00

I Sebs ML

Frequency

EN55011-A,EN55032-A,FCC-AD [R5 iEILVCCI class ADRFE & [RIT
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.

IR ITEe — 2

Waveform is peak values.

TDK-Lambda
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MEE 1B Conditions Vin: 230 VAC
Conducted Emission lout: 125 A
laux: 100 %
Ta: 25°C

[dB(n V)]
100

VCCI Class A

Phase : N 90 QP Limit

80 L |

Point A
(0.24MHz)
Limit |Measure g |
dB dB 50 ¢
(@B) | (@B : VCCI Class A
79.0 | 56.4 0 = AV Limit

66.0 56.2 30 T

20 [

70 F

60 ©

Frequency

(4B V)]
100

9 [ VCCI Class A

g QP Limit
80 |

Point B o
(0.24MHz) 60 |
Limit |Measure 50
(dB) (dB) 40 [
79.0 | 57.3 30 [
66.0 57.2 §

VCCI Class A
AV Limit

20 F

Frequency

EN55011-A,EN55032-A,FCC-AD RS IXVCCI class ADRFHEEFRIL
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
WIRIT e — 21l

Waveform is peak values.

TDK-Lambda




HWS3000G
INDEX

2-9. EMIFFH:  Electro Magnetic Interference characteristics

MR B Conditions Vin: 100 VAC
Radiated Emission lout: 62.5 A
laux: 100 %
Ta: 25°C
HORIZONTAL

[dB(p V/m)]
80

Point A g VCCI Class A
(146MH?z) 0| QP Limit

Limit |Measure
(aB) (dB) r
50.0 | 41.0 50

e
Point B 30| i SV!WAL
(178MHz) :

Limit |Measure
(dB) (dB)
50.0 42.1

60

50.0 500.0 1000.0
Frequency [MHz]

VERTICAL

- [dB(p V/m)]
Point C 80 [

(33MHz) o i VCCI Class A
Limit |Measure : QP Limit
(dB) (dB) 60 ) |
50.0 | 415 .

40 |

Point D 50 |
(39MH?2) i
Limit |Measure
(@) | (B 0
50.0 42.2 K

2 F

0

Frequency

EN55011-A,EN55032-A,FCC-AD (RS EILVCCI class AOBRFHE & [F T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
WIIe — 2l

Waveform is peak values.

TDK-Lambda
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MEE R SR Conditions Vin: 230 VAC
Radiated Emission lout: 125 A
laux: 100 %

Ta: 25°C

[dB(p V/m)]
80

HORIZONTAL VCCI Class A

70 ¢ QP Limit

|

60 |

Point A i
(144MHz2) OF

A
i v
Limit |Measure 10 | Aw

@) | (dB) n: ,
500 | 433 o W

1000.0
Frequency [MHz]

VERTICAL VCCI Class A

QP Limit

&
<

Point B
(356MH2z)
Limit |Measure
(dB) (dB)
50.0 45.1

Frequency

EN55011-A,EN55032-A,FCC-AD RS IXVCCI class ADRFHEEFRIL
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
WIRIT e — 21l

Waveform is peak values.

TDK-Lambda




	A2915301A_(24V)_Evaluation.vsdm
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44


