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1 HIEHE  Evaluation Method

1.1 HIZEEE  Circuit used for determination
HIZEE# 1 Circuit 1 used for determination
%%?—J“ Pt Steady state data
BERYZ MEPE Warm up voltage drift characteristics
H 1R FFIRERFE Hold up time characteristics
H EJENLD ESD/SED FAVEEE Output voltage rise/fall characteristics
Hj 73 BN D _ENV/SIE T ANEE Output current rise/fall characteristics
EILREFHE Over current protection (OCP) characteristics
]\77 LS Response to brown out characteristics
AJTEFEHH Input current waveform
WPEINE (B i 2 Z) ¢ Dynamic load response characteristics
H VY7 v A XEFH I Output ripple and noise current waveform

Controlled temp. chamber

Digital power meter

Current probe

Load 1
=0 ACc P.S. @ é

5 AC vO= )i
GND  AUX
Current probe Shunt res.
% Load 2

AC Power
supply

HIZEEE 2 Circuit 2 used for determination
U— 7@k Leakage current characteristics

( ;AC +V ( )
Slide Reg.

@ yAc P.S.

Fixed §
resistor

AC -V (
1
= GND AUX Shunt res.
Leakage
P current
meter
Load 2
777
Bt

Earth

TDK-Lambda 5/31



HEER 3

Circuit 3 used for determination
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L RFERFE Over voltage protection (OVP) characteristics

AC
Power External voltage waveform
swpy T 7 | | Y | - OVP

ov
External + lIOOmls
voltage -
BIZERIE 4  Circuit 4 used for determination
AT — N (B2 NER) 9 Inrush current waveform
E.I \; AC +V ;/\
/—\ Load 1
CVCF o %
L @
Current probe
Load 2
TDK-Lambda 6 /31
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HIEFEIE 5 Circuit 5 used for determination
ON/OFF = h— LIt 10 B30 36 R 30 Retk
Output rise, fall characteristics with ON/OFF Control
(a) VE—h ON/OFF =2 ha—/Lifi 11285 ON/OFF
ON/OFF control by remote ON/OFF control terminal
Current probe
OAC +V
AC Power S ac 7 %Load 1
supply —
L1
Oac P.S. v /
AUX Load 2
GND
VPF or CPF ,\/\/\/ 1
Y
DG
R W =,
R oo
SW2
(b) RS-485 if{Z (2% ON/OFF ON/OFF control by RS-485
Current probe
AC +V
AC Power S AC ‘SL—/I), % Load 1
supply —
|+
DAC Lo VG
AUX ’% Load 2
GND
VPF or CPF 'V\h
=5V
DG
+D
D
DG
RS-485  (— PC
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Circuit 6 used for determination

HAVY TN, JAXEIEFT Output ripple and noise voltage waveform

Oscilloscope
Bandwith : 100MHz

AC
Power

supply

Coaxial cable
15m50Q

) AC P.S.

</~ Load

R :50Q

C1:0.1uF Film cap.
C2 : 100uF Elect cap.
C3: 4700pF Ceramic cap.

BIZERERK _ Configuration used for determination
EMI ##t% Electro-Magnetic Interference characteristics

(a) #EF R TEE (JFE/(1X) Conducted Emission

Aluminum plate
PR AR (R s

AMN 50Q/50uH
EMI Testreceiver

D=80cm

/\ D=40cm

HERABER (32 4h) T JBL RSV R M
D.U.T(Earthed) TV IR (Zml—x ;1)

Vertical ground
referenceé plane

spectrum analyzer

7 /

AC Power supply

Y BERsr—T = H=80cm
Power cable Stand
»
o [ T I 1 [‘
kk —_ O A &R
o IR APEOR i T
Heih Horizontal ground plane
Earth
(b) HEZFEREE (Bt /(X)) Radiated Emission
g
D=3m akps R (2 )
D.U.T(Earthed) 77 /L I#K
EMI Testreceiver Aluminum plate
spectrum analyzer o
pre amp. § . n
o B — T
\ 777 power cable
Antenna .
ST =T Stand H=80cm
Turn table
& —
(¢
7K SR b T A
¥ - AC Power suppl
» 23 Hﬁh Horizontal ground plane PPy
Eart|

TDK-Lambda
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1.2 f#F FRIERSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM3054
2 | DIGITAL MULTIMETER KEYSIGHT 34970A
3 | DIGITAL POWER METER HIOKI PW3337
4 | CURRENT PROBE YOKOGAWA ELECT. 701931
5 | DYNAMIC DUMMY LOAD KIKUSI PLZ12005WH?2
6 | CVCF KIKUSUI PCR18000WEA2R
7 | CONTROLLED TEMP. CHAMBER ESPEC PL-4KP
8 | DYNAMIC DUMMY LOAD TDK-Lambda SFL 120-60-300
9 | LEAKAGE CURRENT METER HIOKI ST5540
10| EMI TEST RECEIVER/
SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3
11| PRE AMP. SONOMA 310N
12| AMN SCHWARZBECK NNLKS8121
13| ANTENNA TESEQ CBL6111D
TDK-Lambda 9731




2 ¥t —4# Characteristics

2.1 EEEH 775 —F Constant voltage output mode

211  #FefE Steady state data
1) AJi-Aff-1REZE) Regulation - line and load, Temperature drift

HWS3000GT

1. Regulation - line and load Condition Ta':
lout \ Vin 170VAC 200VAC 230VAC 265VAC Line regulation
0A 79.987V 80.003V 79.994V 79.993V 16mV 0.019%
18.8A 79.905V 79.910V 79.913V 79.898V 15mV 0.018%
37.5A 79.893V 79.885V 79.904V 79.907V 22mV 0.027%
Load 93mV 118mV 90mV 95mV
regulation 0.117% 0.147% 0.112% 0.119%
2. Temperature drift
Conditions  Vin :
lout :
Ta -20°C +25°C +50°C Temperature stability
Vout 79.939V 79.885V 79.785V 154mV | 0.192%

INDEX

25°C

200 VAC
375 A

Q) Vo7V IARXEEXH BT Ripple noise voltage vs. Output current

750

600

450

300

150

Ripple noise voltage (mV)

Conditions  Vin :
Vout :
Ta:

..............

10

20

Output current (A)

30

TDK-Lambda

40

200 VAC
80 V
-20 °C ===
25 °C ~——
50 °C

10 / 31



HWS3000GT

INDEX

3) #h=E.S1ZxtH /1B Efficiency and Power factor vs. Output current

Conditions Vin : 200 VAC
230 VAC———-
Vout: 80V
laux : 0 %
Ta: 25°C
100
1.0
e
90 7 =
. 0.9 <
g 80 5
) 8
c — 0.8
g 70 g
£ g
Y 60 0.7
50 0.6
0 10 20 30 40 0 10 20 30 40
Output current (A) Output current (A)
4) AS1ESXHHJ1EWE Input power vs. Output current
Conditions Vin: 200 VAC
230 VAC:———-
Vout: 80V
laux : 0 %
Ta: 25°C
3500
3000 '
2500 A
i Input power = 2000 )
lout : 0% Control OFF ) g
2 1500 :
200VAC 8.9W 7.6W S Pe
230VAC 9.1W 8.1W = 1000
[
~ 500
0
0 10 20 30

Output current (A)

TDK-Lambda
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(5) ASIEI*H /I Input current vs. Output current

Conditions Vin: 200 VAC

230 VAC-——-
Vout: 80V
laux : 0%
Ta: 25°C
12.0
9.0
2 _ r
~ r
Vi Input current = // _
lout : 0% Control OFF o 6.0 =
= -~
=] 7~
200VAC 0.17A 0.17A 3 /
230VAC 0.20A 0.19A 2 30 -
o . e 7
£ /
/ ~
0.0
0 10 20 30 40
Output current (A)
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212 BEBERUZMEME Warm up voltage drift characteristics

Conditions Vin: 200 VAC
Vout: 80 V
lout: 37.5 A
Ta: 25 °C

10
0.8
0.6
04
0.2

00 —
-0.2

-0.4
-0.6
-0.8
-1.0

Output voltage drift (%)

0 1 2 3 4 5 6 7 8
Time (hours)

213  HIIRFRFREIREE Hold up time characteristics

Conditions Vin: 200 VAC
Vout: 80 V
Ta: 25 °C
1000
8
£ 100
S
= S
o
I \\\
10
0 10 20 30 40

Output current (A)
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2.14

lout : 0A

B A
e «— Vout —

. .‘I.‘: .

[
B A «— 0V —
T «— Vaux —
«— 0V —

||‘i\"|'|y|"'”|. {\I\I ﬁ | W. MM wMW\\,\}WM“'ll‘ll’,"ll\ I , | ||u M. VW IIII “. W}W M‘l\ﬁ,l

«— Vin —

Vout:50V/DIV_ | Vaux:5V/IDIV

200ms/DIV

2.15

lout : OA

AB

AB

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

100s/DIV

TDK-Lambda

«~— Vout —

— 0V —
«— Vaux —

«— 0V —

«— Vin —

HWS3000GT

HABRENS EXSDEHE Output voltage rise characteristics

INDEX
Conditions Vin: 200 VAC (A)
230 VAC (B)
laux : 100 %
Ta: 25 °C
lout : 37.5A
B A
N
|
B A
A
gy ww!'ﬂr i
il n'.".n,'t\wwwf'ih.'n M ”‘!"J‘J\' il /n'."ﬁ{uwv

Vout:50V/DIV_ | Vaux:5v/DIV

200ms/DIV

HABESLSH THDHRE Output voltage fall characteristics

Conditions Vin: 200 VAC (A)
230 VAC (B)
laux: 100 %
Ta: 25°C
lout : 37.5A
AB
A B

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

200ms/DIV
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2.1.6

ON/OFF 2 ha—/ VB I35 EA30, SEF 30 REE

Qutput rise, fall characteristics with ON/OFF Control

(a) VE—h ON/OFF v ba—)v ¥+ 1ZX% ON/OFF
ON/OFF control by remote ON/OFF control terminal

«— Vout —

— 0V —
«~— VPF —
— 0V —

«— ON/OFF —
Control

— OV —

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

10ms/DIV

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

10ms/DIV

«— Vout —

— 0V —
«— VPF —
— OV —

HWS3000GT

INDEX
Conditions Vin: 200 VAC
Ta: 25°C
lout : OA

Vout : 50V/DIV

VPF :5V/DIV

50s/DIV

lout : 37.5A

— ON/OFF — [ ===

Control
— OV —

Vout : 50V/DIV

VPF :5V/DIV

10ms/DIV

TDK-Lambda
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(b) RS-485 1&1312X5 ON/OFF ON/OFF control by RS-485
Conditions Vin : 200 VAC
Ta: 25°C
lout : OA
/ <« VOout —> | eomsmmiemannans
,,/ \\\-___
— OV — | T e e—— =
L—LT «~— VPF — -
- ittt cbiisinmin | O o | ——
; — V—
(+D to -D)
_— R —

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

10ms/DIV 50s/DIV

lout : 37.5A
/ = «— Vout — .
AN
. — OV — S

.......... - __F.‘ « VPF — ‘
- — — OV — | —
: R — V — R
: d (+D to -D) ]
o R ;
Vout : 50V/DIV | VPF : 5V/DIV Vout : 50V/DIV | VPF : 5V/DIV

10ms/DIV 10ms/DIV

TDK-Lambda
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2.1.7 BEISE (ARAE) Fit Dynamic load response characteristics

Conditions Vin : 200 VAC
lout : 18.8A<—> 37.5A
(tr = tf = 50us)

Ta: 25 °C
f = 100Hz f=1kHz
«— Vout —
«— lout —
— 0A —
Vout : 2V/DIV 2ms/DIV Vout : 2V/DIV 200us/DIV
+1.17% -1.23% +1.11% -1.23%

2.1.8  ANBEBHEHE Response to brown out characteristics

W15 Interruption time
A: )8 EOIK /2L Output voltage does not drop.
B : /1 EOIK F230VETY )20y Output voltage drop down not reaching OV.
C: B ENOVETIL T Output voltage drops until OV.

Conditions Vin : 200 VAC
lout: 37.5 A

Ta: 25°C

A=16ms, C=17ms

A C
Vout — T 7
Vin —

Vout :50V/DIV. |  100ms/DIV

TDK-Lambda 17 /31
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219  HWHIYFI N, JAXPEF Output ripple and noise waveform

Conditions Vin : 200 VAC

Vout: 80V
lout: 37.5 A
Ta: 25°C

WA

Vout : 200mV/DIV 2ms/DIV

TDK-Lambda 18 /31



221
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EEFH 7= —F Constant current output mode
EHFFME Steady state data
1) AJi-Aff-1REZEE) Regulation - line and load, Temperature drift
1. Regulation - line and load Condition Ta: 25 °C
Vout\ Vin | 132VAC | 200VAC [ 230VAC [ 265VAC Line regulation
8V 37.578A | 37.574A | 37.573A | 37.574A 5mA 0.013%
40V 37.531A | 37.522A | 37.528A | 37.526A 9mA 0.024%
80V 37.511A | 37.507A [ 37.504A [ 37.503A 4mA 0.011%
Load 67mA 67mA 69mMA 71mA
regulation | 0.179% 0.179% 0.184% 0.189%
2. Temperature drift
Conditions Vin : 200 VAC
Vout : 80 V
Ta -20°C +25°C +50°C Temperature stability
lout 37.531A | 37.507A [ 37.490A 41mA [ 0.109%

Q) Vo7V A XEFiRH J1BE Ripple noise current vs. Output voltage

Conditions Vin: 200 VAC
lout: 37.5 A
Ta: -20°C -—-—-
25 °C -—-—
50 °C
400
350
f:g 300
5 250 B S S —
E 200 Ry --..—:---"-~.____ _-_________--—--. _
S 150 _
[«5]
S 100
% 50
0
i * %0 60 80 100
Output voltage (V)
TDK-Lambda 19 / 31
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(3) 2= X /IBIE Efficiency and Power factor vs. Output voltage

100

Conditions Vin : 200 VAC

230 VAC ——~—-
lout: 37.5 A
laux : 0 %
Ta: 25C

=
o

o
©

Power factor
o
oo

©
oy

o
o

20 40 60 80 100
Output voltage (V)

4) AS1ESI*IHFIEE Input power vs. Output voltage

100
90 /,’/f,,;——~—”""=
£ 80 /
>
2/
2 70
=
* 60
50
0 20 40 60 80
Output voltage (V)
Input power
Vin Put p
Control OFF
200VAC 7.6W
230VAC 8.1W

3500
3000
2500
<2000

[<5]

2 1500

o

5 1000
500

In

Conditions Vin: 200 VAC
230 VAC ———-
lout: 37.5 A
laux : 0 %
Ta: 25°C

0 20 40 60 80 100
Output voltage (V)
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(5) AN EFHXHHIFIEE Input current vs. Output voltage

Conditions Vin: 200 VAC

230 VAC-——-
lout: 375 A
laux : 0%
Ta: 25°C
12
9 A
vVin Input current < -
Control OFF = 5 PR
[«5)
200VAC 0.17A = e
230VAC 0.19A = “d
g 3 s
P z
0
0 20 40 60 80 100

Output voltage (V)
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222 BEBEFUZMEME Warm up current drift characteristics

Conditions Vin: 200 VAC
Vout: 80 V
lout: 37.5 A
Ta: 25 °C

1.0
0.8
0.6
04
0.2

0.0 p—
-0.2
-0.4
-0.6
-0.8
-1.0

Output current drift (%)

0 1 2 3 4 5 6 7 8
Time (hours)
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223 HWABWRLH ENDEHE Output current rise characteristics
Conditions Vin: 200 VAC (A)
230 VAC (B)
Vout: 80V
laux: 100 %
Ta: 25°C
B A
lout — 5 f
_—_—
oA | —— |
BA
Vaux — e
Wkt A WN I WM'”M N i
Vin — A A A R
" W
lout : 20ADIV | Vaux:5V/IDIV
200ms/DIV
224  HABWINSL THVEE Output current fall characteristics
Conditions Vin : 200 VAC (A)
230 VAC (B)
Vout: 80V
laux: 100 %
Ta: 25°C
AB
lout —
0A —
AB
Vaux —
oV —
imn'nimimil
Vin — | [
W
lout : 20A/DIV Vaux : 5V/DIV
200ms/DIV
TDK-Lambda 23 /31
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2.25  ON/OFF mba— VBRI G BASY, SETF A3 etk
Qutput rise, fall characteristics with ON/OFF Control

(a) VE—h ON/OFF v ba—)v ¥+ 1ZX% ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 200 VAC

Vout: 80V
Ta: 25°C
lout — : P e
_ %
: /// :
CPF — _
ON/OFF —
Control
OV — | e
lout : 20A/DIV CPF : 5V/DIV
10ms/DIV
lout —
\ ; :
OA N . ST = = = i
CPF — : i
oV — “_‘“"""—M RIS IIRPPTPR R .
ON/OFF — o .
Control :
lout : 20A/DIV CPF : 5V/DIV
10ms/DIV
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(b) RS-485 j@{§1245 ON/OFF  ON/OFF control by RS-485

Conditions Vin: 200 VAC

Vout: 80V
Ta: 25 °C
lout — S N TR RS PRSR /f;QP____:
g
7/
0A — ¢
CPF— Tt
oV — : :
T
(+Dto-D)
lout: 20A/DIV | CPF :5V/DIV
10ms/DIV
lout —
0A — T ; —
CPF—
0V — | eonmmmm : :
(+Dto -D) ' '
lout : 20A/DIV | CPF : 5V/IDIV
10ms/DIV

TDK-Lambda 25 /31
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22.6  ANBEBHERE Response to brown out characteristics
B RER]  Interruption time
A HEFOIL F72L  Output current does not drop.

B : /1M OMR F230AETU )20y Output current drop down not reaching 0OA.
C: I /JEWEN0AE TR  Output current drops until 0A.

Conditions Vin: 200 VAC

Vout: 80V
Ta: 25°C
A =16ms, C =18ms
AC
lout — ~T {
0A — (WERE
Vin —
lout : 20A/DIV 100ms/DIV

227  HWAHIYF N, JAXEF Output ripple and noise waveform

Conditions Vin: 200 VAC

Vout: 80V
lout: 37.5 A
Ta: 25 °C

lout : 200mA/DIV 2ms/DIV

TDK-Lambda 26 / 31
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2.3 WEIERERE Over current protection (OCP) characteristics
Conditions Vin : 200 VAC
Ta: -20°C ————-
25 °C  —-=r—
50 °C
90
80 e D e D o D e D e e et S S D e D e D - .
= 70 !
< 60 !
D
£ 50 }
2w |
23 :
S |
20 v
10 |
0 |
0 5 10 15 20 25 30 35 40 45
Output current (A)
2.4 WEERERE Over voltage protection (OVP) characteristics
Conditions Vin: 200 VAC
lout: 0.1A
Ta: 25°C
< OVP point
S <~ Vout
= |<— 0V
Vout : 20V/DIV 1s/DIV
TDK-Lambda 27/ 31



2.5

Switch on phase angle of input AC voltage

]

(| AMAdrdmen ARAAAAMA L
m— YV Pimmmmammn AN 1)

— lin —

— Vin —

Conditions Vin :

HWS3000GT

INDEX

ATV —T B (BAERR) B Inrush current waveform

200 VAC

Vout : Nominal output voltage
lout : Maximum output current
Ta: 25°C

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

AERRRERDR

et {1 (L At AAAAANAAR

lin : 20A/DIV 100ms/DIV lin : 20A/DIV 100ms/DIV
2.6 ASEVRHEF Input current waveform
Conditions Vin: 200 VAC
Vout : Nominal output voltage
lout : Maximum output current
Ta: 25°C
) [
Iin — —— p— a—-—-\ =t .‘-—-\
vin — W
lin : 20A/DIV___| 5ms/DIV

TDK-Lambda
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HWS3000GT

2.7 V—7EiRE Leakage current characteristics
Conditions Vout : Nominal output voltage
lout : 0A
Maximum
Ta: 25°C
f: 50 Hz
3.0
2.7
@ 2.4
£ 21
£ 18
5 15
o
o 1.2 -
] ==
s 0.9 kT
3 ——
0.6
0.3
0.0
160 180 200 220 240 260 280

Leakage current (mA)

3.0
2.7
2.4
2.1
1.8
15
1.2
0.9
0.6
0.3
0.0

Input voltage (VAC)

Conditions Vout : Nominal output voltage
lout : 0A
Maximum
Ta: 25°C
f: 60 Hz
R
P
160 180 200 220 240 260 280

Input voltage (VAC)

TDK-Lambda
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HWS3000GT

INDEX
2.8 EMI %% Electro-Magnetic Interference characteristics
s s - FE Conditions Vin: 230 VAC
Conducted Emission Vout: 80V
lout: 37.5 A
laux: 100 %
Ta: 25°C
Ph L1 [dB<1g()V>]
ase - O F VCCI Class A
Sy ;0 2 A QP Limit
oin g ~ <
70 F <
(0.24MHz) | == )
Ref. Limit |Measure i|>’ 50 F SN |
Data| (dB) (dB) 10 A L VCCI _CITcl.SSA
op | 790 | 57.8 o AV Limit
AV | 66.0 | 54.6 N
ok
0.15 0.50 1.00 5.00 10.00 30.0({
Frequency M
[dB(z V)]
Phase : L2 100 ¢ VCCI Class A
90 F QP Limit
g B
80 & —
Point B 0 — < |
(0.24MHz) _ 6ok \]A\ <
[<5) C
Ref. Limit |Measure| & 5 1710 |
10 F ‘ VCCI Class A
i I M L
. - 20
AV 66.0 | 61.1 0
00.11 0.50 1.00 5.00 10.00 30.00
Frequency DuHz]
Phase : L3 ST VCCI Class A
9 f c QP Limit
Point C “F — P |
(0.24MH?z) _ :Z : )
Ref. Limit |Measure| & ) |
Data| (dB) (dB) 10 F | VCCI Class A
QP 79.0 63.4 30 M AV Limit
AV 66.0 62.3 20 ¢
10 F
ok
0.15 0.50 1.00 5.00 10.00 30.00
Frequency Mt
EN55011-A,EN55032-A,FCC-AD RFHEFXVCCI class AD[RIFUE L [F T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
e — 7
Waveform is peak values.
TDK-Lambda 30 /31



HWS3000GT

INDEX
Mem dE R Conditions Vin: 230 VAC
Radiated Emission Vout : 80 V
lout: 375 A
laux: 100 %
Ta: 25°C
[dB(x V/m)]
0F VCCI Class A
HORIZONTAL 70 A QP Limit
60
Point A 50 | ¥ |
(95MHz) . |
Ref. Limit |Measure| - b g
Data| (dB) (dB) o W B ‘ :
QP 50.0 | 40.6 20 WW !
10 f
0 C
30.0 50.0 100.0 500.0 1000.0
Frequency [MHz]
VERTICAL
[dB(u V/m)]
Point B OF V/CCI Class A
(95MH?2) 70 5 QP Limit
Ref. Limit |Measure 60 ¢ 4_,
Data| (dB) (dB) 50 L |
QP 500 | 467 | T . hh

; v [V
-

20 F

10 |

of

30.0 50.0 100.0 500.0

Frequency

EN55011-A,EN55032-A,FCC-AD R FHEIZVCCI class ADORFE L [FIC
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.

S A 1}

Waveform is peak values.
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