HWS3000G-250

EVALUATION DATA
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1.

HIEJ7#E Evaluation Method

1-1.

HIZE B  Circuit used for determination
HIEEF1 Circuit 1 used for determination

05 Steady state data

EFERVZMEE Warm up voltage drift characteristics

H AR FFRE R Hold up time characteristics

HABESLS ES0/ASIE T30 RHE  Output voltage rise/fall characteristics

HAVEWRSLD ED/SEH T2EEM Output current rise/fall characteristics

WEIRFERM  Over current protection (OCP) characteristics

AJEJEBHERE  Response to brown out characteristics

AFIEVRIEH  Input current waveform

BPEIE (ARTAZ) FE  Dynamic load response characteristics

HAV 7 JARXEFHTE  Output ripple and noise current waveform
?E'JEIE]ERZ Circuit 2 used for determination

— 7 EJRHEME  Leakage current characteristics

?E'J/Elﬁlf'tk3 Circuit 3 used for determination

EEJERERE  Over voltage protection (OVP) characteristics
HIEE#4  Circuit 4 used for determination

AN — BN (BEAEWR) HF  Inrush current waveform
HIEF]#ES Circuit 5 used for determination

EFAPE RSy Input current harmonics
HIEE#E6 Circuit 6 used for determination

ON/ OFF=rhr—/ VI /ISEH B30 325 TS0 He

Output rise, fall characteristics with ON/OFF Control
HIEMEIET  Circuit 7 used for determination

HAVy 7V JAXEJEWT  Output ripple and noise voltage waveform
HI7ERERL  Configuration used for determination

EMIF#%  Electro-Magnetic Interference characteristics

(a) HEE UG 7 EJE (JFE /1 X) Conducted Emission

(b) MEE B IIRE (Wt /1 X) Radiated Emission

1-2.  fEFAMIEMSS List of equipment used

2. ¥#f:F—H Characteristics

2-1.

FEFEIEH /1B —F  Constant voltage output mode

2-1-1. #¥¥ME  Steady state data
() AJJ-Af-IREZE) Regulation - line and load, Temperature drift
Q) V7N A XEEXH /1 Ripple noise voltage vs. Output current
(3) #h=R- J1= %t H /)&t  Efficiency and Power factor vs. Output current
(4) AJJE1xHH /)R Input power vs. Output current
(5) NJ1EFixtH /1% HE  Input current vs. Output current

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

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

2-1-4. HIEBJELH EDVFEE  Output voltage rise characteristics
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HATEESLD T230EFE  Output voltage fall characteristics
ON/OFF=i» b —/ VREH SIS 5 B30 | S2H 30 R
Output rise, fall characteristics with ON/OFF Control
(a) V& —FON/OFF= b — L 512 L HON/OFF
ON/OFF control by remote ON/OFF control terminal
(b) RS-4853@15 |2 HON/OFF  ON/OFF control by RS-485

2-1-7. BIERE (ARAZ)FE  Dynamic load response characteristics
2-1-8. AJIEEEREREM  Response to brown out characteristics
2-1-9. WAV T N, AR Output ripple and noise waveform

2-2.

EFBYLH JJE—NR  Constant current output mode

2-2-1. #¥¥ME  Steady state data

(D) AJJ-Af-iREZE) Regulation - line and load, Temperature drift
Q) VN /A XEFxHH /IEME  Ripple noise current vs. Output voltage
(3) #h=R- =%t J)®EE  Efficiency and Power factor vs. Output voltage
@) AIEXHHIEIE  Input power vs. Output voltage

(5) AJIEFixHHH /18EJE  Input current vs. Output voltage

2-2-2. BERUZMEM:  Warm up current drift characteristics
2-2-3. MAERSNH LDEHE  Output current rise characteristics
2-2-4. MJIERSLH TAWEEM:  Output current fall characteristics
2-2-5. ON/OFF= bu—/ VI FISI 5 EASY,| SLH R0

Output rise, fall characteristics with ON/OFF Control

(a) V& —bMON/OFF= > b — /L 712 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

2-2-6. AJIELEBHERFE  Response to brown out characteristics
2-2-7. WAV, JAXPEF Output ripple and noise waveform

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

BEFRERME  Over current protection (OCP) characteristics
EEERERME  Over voltage protection (OVP) characteristics
AP —TER (ZRAER) EE  Inrush current waveform
FRAE AR5 Input current harmonics
ASIEFII  Input current waveform
V—27EFiRp  Leakage current characteristics

EMIF#4#:  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
#EE NY 7 M 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 V/ALG A Output current rise/fall characteristics

B ERERFME  Over current protection (OCP) characteristics
AT EB#EREE  Response to brown out characteristics

AJTEFIE  Input current waveform
EEISE (AfRTAZ) % Dynamic load response characteristics
WAy T JAXEFRWEH  Output ripple and noise current waveform

Controlled temp. chamber

Digital power meter Current probe

Load 1
AC Power
supply D.

Shunt res.

% Load 2

Current probe

Y — 27 & Leakage current characteristics

Digital power meter

Isolation
trans

Fixed
3 ‘ E resistor §
Shunt res.
Leakage
current
meter

777
e

Slide Reg.

TDK-Lambda




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

ANV —UER (Z2ANER) K 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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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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SN = i I . . INDEX
1-2.  fEHHER#ES  List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.

DIGITAL STORA GE OSCILLOSCOPE YOKOGAWA ELECT. DLM3054

DIGITAL MULTIMETER KEYSIGHT 34970A

DIGITAL POWER METER HIOKI PW3337

CURRENT PROBE YOKOGAWA ELECT. 701930

DYNAMIC DUMMY LOAD KIKUSUI PLZ4005WH2

CVCF KIKUSUI PCR12000W E2R

CONTROLLED TEMP. CHAMBER ESPEC PSL-4]

DYNAMIC DUMMY LOAD KIKUSUI PLZ205W

LEAKAGE CURRENT METER HIOKI ST5540

EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHW ARZ 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. %#MEF—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 250.386V [ 250.364V | 250.312V | 250.359V 74mV 0.030%
3.0A 250.324V [ 250.288V | 250.282V | 250.274V 50mV 0.020%
6.0A 250.576V | 250.544V | 250.604V | 250.578V 60mV 0.024%
Load 252mV 256mV 322mV 304mV
regulation | 0.101% 0.102% 0.129% 0.122%

Iout\Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0A 249.989V | 250.020V | 250.033V | 249.946V 87mV 0.035%
6.0A 250.085V | 250.147V | 250.136V | 250.118V 62mV 0.025%
12.0A 250.329V | 250.331V | 250.349V | 250.320V 29mV 0.012%
Load 340mV 311mV 316mV 374mV
regulation | 0.136% 0.124% 0.126% 0.150%

2. Temperature drift
Conditions Vin : 100 VAC
Tout : 6.0 A

-20°C +25°C +50°C Temperature stability
249.659V | 250.544V | 250.833V 1174mV| 0.470%

Conditions Vin : 200 VAC
TIout : 12.0 A

-20°C +25°C +50°C Temperature stability
249.735V | 250.331V | 250.793V 1058mV| 0.423%

TDK-Lambda




Ripple noise voltage (mV)

Ripple noise voltage (mV)

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

Conditions Vin:
Vout :
Ta :

3 4
Output current (A)

Conditions Vin:
Vout :
Ta :

6 8
Output current (A)

TDK-Lambda
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100 VAC
250 V

200 VAC
250 vV

25 OC —_—————
50 °C ——



Efficiency (%)

Efficiency (%)

(3) #h -

VAR SRt WA=ty

Efficiency and Power factor vs. Output current

2

3 4 5
Output current (A)

4

6 8 10
Output current (A)

12

14

Power factor
e I e -
BN | [o2e] O S

o
o

Power factor
o o o -
~J [ee] O S

o
)

Conditions

Vout :
Taux :
Ta :

Vin:

HWS3000G
INDEX

100 VAC - - --
115 VAC-----
250V

0 %

25°C

2 3 4

5

Output current (A)

Conditions

Vout :
Taux :
Ta :

Vin :

200 VAC——

230 VAC——-
250V
0 %
25°C

4 6 8

10 12 14

Output current (A)
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INDEX

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

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

Vout: 250 V

Taux : 0%

Ta: 25°C

Input power

Vin

Tout : 0% Control OFF

100VAC 30.2W 8.2W
115VAC 29.8W 7.8W

3 4 5
Output current (A)

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

Vout: 250V

laux : 0 %

Ta: 25°C

Input power

Vin
Tout : 0% Control OFF

—_—
S W
S ©
oS O

200VAC 21.8W 7.0W
230VAC 20.4W 6.9W

Input power (W)

6 8 10 12 14
Output current (A)
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INDEX
(5) AJy&Ewix /18 dR  Input current vs. Output current

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

Vout: 250 V

laux : 0 %

Ta: 25°C

—_
9]
(e

Input current

_.
g
o

Vin
Iout : 0% Control OFF

o
o

100VAC 0.41A 0.18A
115VAC 0.39A 0.17A

S
o

Input current (A)

w
o

o
o

3 4 5
Output current (A)

Conditions Vin: 200 VAC——
230 VAC——

Vout: 250 V

Jlaux : 0%

Ta: 25°C

Input current

Vin

Iout : 0% Control OFF

200VAC 0.32A 0.22A
230VAC 0.32A 0.24A

o
o

S
o

Input current (A)

w
o

o
o

6 8 10 12
Output current (A)
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INDEX
2-1-2. @& RVU 7 MEEME Warm up voltage drift characteristics

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout: 250 V Vout : 250 V
Iout: 6.0 A Iout: 12.0 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 o 1 2 3 4 5 6 7
Time (hours) Time (hours)

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

Conditions Vin: 100 VAC Conditions Vin: 200 VAC
Vout: 250 V Vout: 250 V
Ta: 25 °C Ta: 25 °C

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

0 1 2 3 4 5 6 7 0 2 4 6 8§ 10 12 14
Output current (A) Output current (A)
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2-1-4. MJIFBJESLS B3V FeE Output voltage rise characteristics

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

200ms/DIV

Tout : OA

mm”M” I MMMMMMMM
i

’ I
==l "NJ.".."."."&’W\(\'\'w I uwwwwu\ﬂl'f'#'..

Vout : 100V/DIV | Vaux : 5V/DIV

200ms/DIV

TDK-Lambda

— OV —

«— Vaux —
— OV —

«~— Vout —

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

Ta: 25C

Tout : 6.0A

Vout : 100V/DIV

Vaux : 5V/DIV

200ms/DIV

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

laux : 100 %

Ta: 25°C

Tout : 12.0A

A
i

m”m Il W i ‘||'|M|MM I

T

Vout : 100V/DIV | Vaux : 5V/DIV

200ms/DIV




2-1-5.

Vout : 100V/DIV

Vaux : 5V/DIV

100s/DIV

«— Vout —

Vout : 100V/DIV

Vaux : 5V/DIV

100s/DIV

HWS3000G
INDEX

HJJTEEENL G 230 F#% Output voltage fall characteristics

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

Ta: 25°C

Tout : 6.0A

«— Vout — |*

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

200ms/DIV

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

Jlaux: 100 %

Ta: 25°C

Tout : 12.0A

T

Vout : 100V/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

Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV

Conditions Vin: 100 VAC
Ta: 25°C

Tout : OA

— 0V —
«— VPF—
— OV —

«— ON/OFF —
Control

— OV —

Vout : 100V/DIV VPF : 5V/DIV

100s/DIV

Iout : 6.0A

«— Vout —

— OV —
«— VPF —
— OV —

«— ON/OFF — |===—==

Control

— OV —

Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV

Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV

TDK-Lambda




HWS3000G
INDEX

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

Vout : 100V/DIV VPF : 5V/DIV

10ms/DIV

Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV

— 0V —
«~— VPF —
— OV —

| — ON/OFF —

Control

— OV —

«— Vout — [==

— OV —
«— VPF —
— OV —

Control

— OV —

Conditions Vin: 200 VAC
Ta: 25°C

Tout : OA

Vout : 100V/DIV VPF

100s/DIV

Tout : 12.0A

Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV
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2-1-6. ON/OFF = b u— VI )SeH B30 S2H RN D Rtk
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

«— V —

(+D to -D)

Vout : 100V/DIV | VPF : 5V/DIV Vout : 100V/DIV VPF : 5V/DIV
20ms/DIV 100s/DIV

— V —

(+D to -D)

Vout : 100V/DIV | VPF:5V/DIV Vout : 100V/DIV | VPF:5V/DIV
20ms/DIV 20ms/DIV
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INDEX
(b) RS-485i#1Z 2 L 5ON/OFF  ON/OFF control by RS-485

Conditions Vin: 200 VAC
Ta: 25°C

Iout :

«— Vout —

| | . «— V — ‘
(+D to -D)

Vout : 100V/DIV | VPF : 5V/DIV Vout : 100V/DIV VPF : 5V/DIV

20ms/DIV 100s/DIV

Tout : 12.0A

«— Vout —

1 -V -

(+D to -D)

Vout : 100V/DIV | VPF : 5V/DIV Vout : 100V/DIV | VPF : 5V/DIV

20ms/DIV 20ms/DIV
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2-1-7. 1w\

f=100Hz

Vout : 5V/DIV

2ms/DIV

+0.30%

-0.42%

f=100Hz

Vout : 5V/DIV

+0.56%

«— Vout —

Conditions Vin :
Tout :

Ta :

HWS3000G
INDEX
WA (BfiaZs) Rt Dynamic load response characteristics

100 VAC
3.00A <— 6.0A
(tr = tf = 50us)
25°C

Vout : 5V/DIV

200us/DIV

+0.24%

-0.36%

Conditions Vin :
Tout :

Ta :

200 VAC
6.0A <> 12.0A
(tr = tf = 50us)
25°C

Vout : 5V/DIV

200us/DIV

+0.47%

-0.49%
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2-1-8. AJJEJEW#EREE  Response to brown out characteristics

{5 IRE ] Interruption time
A:HHJTEEOM T2 L Output voltage does not drop.
B: /1L T AOVE TV 72 Output voltage drop down not reaching 0V.
C:H1TEJENOVE THET  Output voltage drops until 0V.

Conditions Vin : 100VAC Conditions Vin : 200VAC
Iout: 6.0 A Iout: 12.0 A
Ta: 25°C Ta: 25°C
A =24ms, C =25ms A =12ms, C =13ms

b

i

«— Vout — 7

Vout : 100V/DIV | 100ms/DIV Vout : 100V/DIV 100ms/DIV

2-1-9. tHHV v T, A4 XK Output ripple and noise waveform

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 250 V Vout: 250V

Iout: 6.0 A Iout: 12.0 A

Ta: 25°C Ta: 25°C

Vout : 200mV/DIV 2ms/DIV Vout : 200mV/DIV 2ms/DIV
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2-2. E&EWH /)T — K Constant current output mode
2-2-1. #FpME Steady state data
() ANJ) - &fif - IREZSH)  Regulation - line and load, Temperature drift

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

Vout \Vin [ 85VAC [ 100VAC | 115VAC | 132VAC Line regulation
25V 6.01A 6.01A 6.01A 6.01A ImA 0.017%
125V 6.01A 6.01A 6.01A 6.01A OmA 0.000%
250V 6.01A 6.01A 6.01A 6.01A ImA 0.017%
Load 2mA 3mA 2mA ImA

regulation | 0.033% 0.050% 0.033% 0.017%

Vout \ Vin [ 170VAC | 200VAC | 230VAC | 265VAC Line regulation
25V 12.04A 12.04A 12.04A 12.04A 2mA 0.017%
125V 12.04A 12.04A 12.04A 12.04A 3mA 0.025%
250V 12.03A 12.03A 12.03A 12.03A ImA 0.008%
Load 8mA 7mA 6mA SmA

regulation | 0.067% 0.058% 0.050% 0.042%

2. Temperature drift
Conditions Vin : 100 VAC
Vout : 250 V

Temperature stability
14mA [ 0.233%

Conditions Vin : 200 VAC
Vout : 250 V

Temperature stability
29mA | 0.242%
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Q) Vv A XEFixH BT Ripple noise current vs. Output voltage

Conditions Vin: 100 VAC
Iout: 6.0 A
Ta :

Ripple noise current (mA)

90 120 150 180 210
Output voltage (V)

Conditions m: 200 VAC
120 A

Ripple noise current (mA)

100 150

Output voltage (V)
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(3) #h= - 1% IR Efficiency and Power factor vs. Output voltage

100 VAC---.
115 VAC----
TIout: 6.0 A
laux : 0 %

Ta: 25°C

Conditions Vin :

—_
(]

o
o

Efficiency (%)
Power factor
=
o0

o
N

o
=)

50 100 150 200 250 300 50 100 150 200 250 300
Output voltage (V) Output voltsge (V)

200 VAC ——
230 VAC ——

Conditions Vin :

Efficiency (%)

50

100 150 200
Output voltage (V)

250

300

Power factor

—_
o

o
o

e
o0

e
0

o
N

Tout :
Taux :
Ta :

12.0 A
0 %
25°C

50 100 150 200

250 300

Output voltage (V)
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(4) AN BN BIE

Input power vs. Output voltage

Vin

Input power

Control OFF

100VAC

8.2W

115VAC

7.8W

Input power (W)

Vin

Input power

Control OFF

200VAC

7.0W

Input power (W)

230VAC

6.9W

Conditions Vin :

Tout :
JTaux :
Ta :

HWS3000G
INDEX

100 VAC ----
115 VAC -----
6.0 A
0 %
25°C

50 100

150 200 250 300

Output voltage (V)

Conditions Vin :

Tout

Taux :
Ta :

200 VAC——
230 VAC— —-
: 12.0 A

0 %
25°C

50 100

150 200 250 300

Output voltage (V)
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(5) ASIEFixHH /1% Input current vs. Output voltage

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

Tout: 6.0 A

laux : 0%

Ta: 25°C

—_
9]
(e

Input current

H
g
o

Vin
Control OFF

0
o

100VAC 0.18A
115VAC 0.17A

S
o

Input current (A)

»
o

o
o

50 100 150 200 250 300
Output voltage (V)

o

Conditions Vin: 200 VAC—
230 VAC— -

Tout: 12.0 A

Jaux : 0%

Ta: 25°C

Input current

Vin

Control OFF

200VAC 0.22A
230VAC 0.24A

o
o

Input current (A)
o)
)

»
o

e
o

50 100 150 200 250 300
Output voltage (V)
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Output current drift (%)

2-2-2. @ERY 7 MEEME Warm up current drift characteristics

Conditions n: 100 VAC
250 V
6.0 A

25 °C

Conditions

1.0

HWS3000G
INDEX

: 200 VAC

1250 V

1 12.0 A
25 °C

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

Output current drift (%)

-0.6

-0.8

-1.0

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

TDK-Lambda
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Time (hours)
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2-2-3. WSS 230 KM Output current rise characteristics

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

laux : 100 %

Ta: 25°C

Vout : 250V

Iout : 2A/DIV Vaux : 5V/DIV
200ms/DIV

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

Ta: 25°C

Vout : 250V

—

il Hi

Tout: SA/DIV |  Vaux:5V/DIV
200ms/DIV

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 : 250V

L ELTE

T

Tout : 2A/DIV Vaux : 5V/DIV
200ms/DIV

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

Jaux : 100 %

Ta: 25°C

Vout : 250V

Iout : SA/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: 250 V
Ta: 25°C

0A —
CPF —

oV —
ON/OFF —
Control

oV —

Iout : 2A/DIV CPF : 5V/DIV
20ms/DIV

0A —

CPF — [~

ov —

ON/OFF —
Control

ov —

Iout : SA/DIV CPF : 5V/DIV
20ms/DIV

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

Conditions Vin: 200 VAC
Vout: 250 V
Ta: 25°C

0A —
CPF —

oV —

ON/OFF —
Control

ov —

Iout : SA/DIV CPF : 5V/DIV
20ms/DIV

Iout —

0A —

CPF —

OV — | memmmmmiceeed

ON/OFF —
Control

oV — |

Tout : 5A/DIV CPF : 5V/DIV
20ms/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: 250V

0A — |= --:

CPF—
v —

VvV —
(+D to -D)

Tout: 2A/DIV | CPF:5V/DIV
20ms/DIV

0A —
CPF—

ov —

VvV —
(+D to -D)

Tout: 2A/DIV | CPF:5V/DIV
20ms/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: 250V
Ta: 25°C

0A —

CPF—

v —

VvV —
(+D to -D)

lout: SA/DIV | CPF:5V/DIV
20ms/DIV

Iout —

0A —

CPF—
o —

VvV —
(+D to -D)

lout: SA/DIV | CPF:5V/DIV
10ms/DIV

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

B#f= FFfE  Interruption time
A NHEEOIK T 7 L Output voltage does not drop.
B: M /1EEDOK FROVE T )72 Output voltage drop down not reaching 0V.
C: i /1EEHENOVE TIET  Output voltage drops until OV.

Conditions Vin : 100VAC Conditions Vin : 200VAC
Vout: 250 V Vout: 250V
Ta: 25°C Ta: 25°C
A =24ms, C =25ms A =12ms, C = 13ms
AC AC
L]

g «— Jout —

Tout : 2A/DIV 100ms/DIV Tout : 5A/DIV 100ms/DIV

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

Conditions Vin : I00VAC Conditions Vin : 200VAC
Vout: 250 V Vout: 250 V
Iout: 6.0 A Iout: 12.0 A

Ta: 25°C Ta: 25°C

Tout : 200mA/DIV Tout : 200mA/DIV

TDK-Lambda
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WEFRERE  Over current protection (OCP) characteristics

Conditions Vin: 100 VAC
Ta: -20°C = = -
25°C —
50°C =~

Output voltage (V)

Output current (A)

Conditions Vin: 200 VAC
Ta: -20°C = - -
25 °C
50°C ="~

Output voltage (V)

Output current (A)

TDK-Lambda
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2-4. MEERFERE  Over voltage protection (OVP) characteristics

Conditions Vin : 100 VAC
Iout : 1A
Ta : 25C

<— OVP point

— Vout

Vout : 50V/DIV 500ms/DIV

TDK-Lambda
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2-5. ANV —UER (2 ANER) P Inrush current waveform

Conditions Vin: 100 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
—° (i) — 900

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

Conditions Vin: 200 VAC
Vout : Nominal output voltage

Tout : Maximum output current
Ta: 25°C

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

Iin : 50A/DIV 100ms/DIV Iin : 50A/DIV 100ms/DIV

TDK-Lambda
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2-6. EAAPEAKSY  Input current harmonics
Conditions Vin: 100 VAC
Vout : Nominal output voltage
Iout : Maximum output current
Ta: 25°C
100.000

10.000

JIS C61000-3-2 Limit (class A)

1.000

0.100
0.010

0.001

Harmonic current (A)

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

Conditions Vin: 230 VAC
Vout : Nominal output voltage
Tout : Maximum output current
Ta: 25°C
100.000

10.000

1.000 IEC61000-3-2 Limit (class A)

0.100

0.010

~
<
=
5
=
=
(o]
.2
=)
:
<
an

0.001

11 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 Vin : 230 VAC
Vout : Nominal output voltage Vout : Nominal output voltage

Iout : Maximum output current Iout : Maximum output current
Ta: 25°C Ta: 25°C

7\ A \//\

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

TDK-Lambda




Leakage current (mA)

Leakage current (mA)

2-8.

Conditions ~ Vout : Nominal output voltage
Iout: OA
Maximum
Ta: 25°C
f: 50 Hz

80 90 100 110 120

Input voltage (VAC)

130

Conditions ~ Vout : Nominal output voltage
Iout: OA
Maximum
Ta: 25°C
f: 60 Hz

80 90 100 110 120

Input voltage (VAC)

130

Leakage current (mA)

U — 7 &4t Leakage current characteristics

Leakage current (mA)

HWS3000G
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Conditions ~ Vout : Nominal output voltage
Iout: OA
Maximum
Ta: 25°C
f: 50 Hz

160 180 200 220 240

Input voltage (VAC)

260

Conditions ~ Vout : Nominal output voltage
Iout: OA -
Maximum
Ta: 25°C
f: 60 Hz

160 180 200 220 240 260 280

Inputvoltage (VAC)

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

MR 1B Conditions Vin: 100 VAC
Conducted Emission Iout: 6.0 A
laux: 100 %
Ta: 25°C

[dB(u V)]
100 L

E VCCI Class A
90 QP Limit

Point A 0 5 ) |
(0.24MHz) 0

Limit |Measure 602
50 [

(dB) (dB) : VCCI Class A
79.0 60.3 40 i AV Limit

66.0 59.4

Frequency

[dB(u V)]
100 L

90 VCCI Class A

o | QP Limit|

Pomt B 70 [ <«
(0.24MHz)
Limit |[Measure 50 |
(dB) (dB) F VCCI 'Cl_ass A
790 | 62.1 ; AV Limit
66.0 61.4

&
) |

5.00
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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M s - T Conditions Vin: 230 VAC
Conducted Emission Iout: 12A
laux: 100 %
Ta: 25°C

[dB(u V)]
100 L

Phase : N 0 E VCCI Class A
F QP Limit

Point A 0

(0.24MHz)
Limit [Measure
%B()) g(l)B)l 10 f VCCI Class A

' ' g AV Limit
66.0 | 59.6 30 |

20 |

&
<

70 [

60 L <

50 | |

10 L

0 F

~.00
Frequency

[dB(u V)]

100

Phase : L 90 [ VCCI Class A
8 QP Limit
|

80
Point B 70 <
(O.24MHZ) 60 f

Limit |Measure .

@) | @B ol VCCI Class A

790 | 60.3 IR | AV Limit
66.0 59.8 :

&
) |

5.00
Frequency

EN55011-A,EN55032-A, FCC-ADRFEILVCCI class ADBRSEL[FIC
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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2-9. EMI¥#ME  Electro Magnetic Interference characteristics

MeE R Conditions Vin: 100 VAC
Radiated Emission Iout: 6.0 A
JTaux : 100 %
Ta: 25°C

[dB(1 V)]
80 [

HORIZONTAL i
70 [

INDEX

VCCI Class A
QP Limit

Point A 60 |
(77.6MHz)

50 F

Limit |[Measure

50.0 37.0

40 i u .&
(dB) (dB) [ {’\\

Frequency

[dB(p V)]
80 |

VERTICAL ol

Point B 60 |
(171MHz) 50 |
Limit |Measure i

40 |

(dB) (dB) -h.
50.0 | 43.0 / WW

Frequency

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.

TDK-Lambda

&
<

VCCI Class A
QP Limit

|
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ME R Conditions Vin: 230 VAC
Radiated Emission Iout: 12 A
JTaux : 100 %
Ta: 25°C

[dB( V)]
80

HORIZONTAL . i VCCI Class A
g QP Limit

Point A 60
(142.7MHz)

Limit |Measure "
10

(dB) (dB) ‘
500 | 43.7 : - W

Frequency

50 F

i VCCI Class A
VERTICAL QP Limit

|

Pomnt B
(71.5MHz)
Limit |Measure
(dB) (dB)
50.0 46.9

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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