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HIEHE  Evaluation Method

BRI  Circuit used for determination

HIZEEH 1 Circuit 1 used for determination

FRRFME 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
H1ESLD B3/ FR0EHE Output current rise/fall characteristics
W EFERFERFE Over current protection (OCP) characteristics

AT EB#ERE: Response to brown out characteristics

AJTEFEHH Input current waveform

W PEISE (B 2Z8) F¥E Dynamic load response characteristics

H VY7 v A XEFH I Output ripple and noise current waveform

Controlled temp. chamber

Digital power meter

Current probe

AC Power
supply

Load 1
=0 ACc P.S. @ é

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

HIZEEE 2 Circuit 2 used for determination
V— 2B iiFME Leakage current characteristics

AC +V
&
b\ yAC P.S.

Fixed §
resistor

Shunt res.

AC -V
Leakage
< current
meter

L anp aux
777
3a

Earth

Load 2
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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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HIEFEI 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, JAXEIEFTE 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.

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

(a) #EF U TEE (FE/(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 fF FRIERSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM5058
2 | DIGITAL MULTIMETER TEXIO DAQ-9600
3 | DIGITAL POWER METER HIOKI PW3337
4 | CURRENT PROBE YOKOGAWA ELECT. 701931
5 | DYNAMIC DUMMY LOAD KIKUSI PLZ1205W
6 | CVCF KIKUSUI PCR18000WEA2R
7 | CONTROLLED TEMP. CHAMBER ESPEC PSL-4]
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 NNLK8121
13| ANTENNA TESEQ CBL6111D
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2.1

2.1.1

¥ —% Characteristics

FEEEHFE—F Constant voltage output mode

F45ME Steady state data
1) AJi-Aff-1REZE) Regulation - line and load, Temperature drift

1. Regulation - line and load Condition Ta:
lout\ Vin | 360VAC | 400VAC | 480VAC [ 528VAC Line regulation
0A 24.070V | 24.072V | 24.068V | 24.069V 4mv 0.015%
62.5A | 24.004v | 24.007V | 24.005V | 24.006V 3mv 0.013%
125A 23.985V | 23.989V | 23.990v | 23.990V 4mv 0.017%
Load 85mvV 82mv 78mV 80mv
regulation | 0.354% | 0.343% | 0.327% | 0.331%

2. Temperature drift

Conditions Vin :
lout :

Ta

-20°C +25°C +50°C Temperature stability

Vout

24.016V | 23.989V [ 23.965V 51mV | 0.212%

HWS3000GT4

INDEX

25 °C

400 VAC
125 A

Q) Vo7 A RXEEXHJ1EF Ripple noise voltage vs. Output current

60

Ripple noise wltage (mV)

Conditions  Vin :

Vout :
Ta:

-
-

25 50 75 100
Output current (A)

TDK-Lambda

125

400 VAC
24 V

-20 °C ===
25 °C ==+
50 °C
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3) #h=E.S1ZxtH /1B Efficiency and Power factor vs. Output current

Conditions Vin: 400 VAC

480 VAC———-
Vout: 24V
laux : 0%
Ta: 25°C

25 50 75 100 125
Output current (A)

Conditions Vin : 400 VAC

480 VAC ———-
Vout: 24V
laux : 0%
Ta: 25°C

100
1.0
90 A
— 0.9
g w s |/
> O
2 08 |~
S 2
h g
) 0.7
50 0.6
0 25 50 75 100 125 0
Output current (A)
4 ASIESI*XHFIEFE Input power vs. Output current
3500
3000
2500
Vin Input power % 2000
lout : 0% Control OFF ]
2 1500
400VAC 14.6W 7.6W o
480VAC|  13.7W 8.1W 3 1000
o
~ 500
0
0

TDK-Lambda

25 50 75 100 125
Output current (A)
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INDEX
(5) ASIEIXH /I Input current vs. Output current
Conditions Vin: 400 VAC
480 VAC-=—~-
Vout: 24V
laux : 0 %
Ta: 25°C
12.0
9.0
. Input current <
lout : 0% Control OFF S 6.0
400VAC|  0.09A 0.17A 3 ]
480VAC 0.10A 0.19A 2 30 L--
L==""
0.0

TDK-Lambda

25 50 75 100 125
Output current (A)
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212 BEBERUZMEME Warm up voltage drift characteristics

Conditions Vin: 400 VAC
Vout: 24 V
lout: 125 A
Ta: 25 °C

1.0
08
06
04
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0

Output voltage drift (%)

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

213  HIRFRFREIREYE Hold up time characteristics

Conditions Vin: 400 VAC

Vout: 24 V
Ta: 25 °C
1000
>
£
£ 100
s
= ~
o ~
T ~ -
10

0 25 50 75 100 125
Output current (A)
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2.14

lout : 0A
B A
«— Vout —
B A — 0V —
«— Vaux —

—— AN

— 0V —

«— Vin —

HWS3000GT4

HABEINS EXSDEHE Output voltage rise characteristics

INDEX
Conditions Vin: 400 VAC (A)
480 VAC (B)
laux: 100 %
Ta: 25°C
lout : 125A
BA
I
i
B A

— i

Vout : 10V/DIV | Vaux : 5V/IDIV Vout : 10V/DIV | Vaux : 5V/IDIV
200ms/DIV 200ms/DIV
215 HWABENLSHTHDEE Output voltage fall characteristics
Conditions Vin: 400 VAC (A)
480 VAC (B)
laux: 100 %
Ta: 25°C
lout : 0A lout : 125A
AB AB
«— Vout —
AB W= AB
_\ «— Vaux — ||
— 0V - |,
I v —| I
Vout: 10V/DIV | Vaux:5V/DIV Vout: 10V/DIV |  Vaux: 5V/DIV
20s/DIV 200ms/DIV
TDK-Lambda 14/ 31
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2.1.6  ON/OFF = ha—/ VBRI G BAS0| SETF A3 etk
QOutput rise, fall characteristics with ON/OFF Control

(a) VE—h ON/OFF v ba—)v ¥+ 1ZX%5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 400 VAC

Ta: 25°C
lout : 0A
O - VOut - Tﬁﬁ‘
\
— OV — [ = S S S
e T e I — VPF —
- e ——————— «— OV NG Paw e
Vout : 10V/DIV VPF : 5V/DIV Vout : 10V/DIV VPF : 5V/DIV
10ms/DIV 20s/DIV
lout : 125A
ya «— Vout —|
/ «— 0V > . e VAN S —
R e <« VPF — L T P e S
Vout : 10V/DIV VPF : 5V/DIV Vout : 10V/DIV VPF : 5V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda 15 /31
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(b) RS-485 1@1512X% ON/OFF ON/OFF control by RS-485
Conditions Vin: 400 VAC
Ta: 25°C
lout : 0A
- — ~ «— Vout —| {t
./ — 0V — ———
<« VPF —> proneies s ereesren
— | «— 0V — _....__.,_._;.
| L | I
_ |
Vout : 10V/DIV | VPF : 5V/DIV Vout : 10V/DIV VPF : 5V/DIV
10ms/DIV 20s/DIV
lout : 125A
«— Vout — -
— 0V — i
T TR «— VPF — _— e
I I ‘
Vout : 10V/DIV | VPF : 5V/DIV Vout : 10V/DIV | VPF : 5V/DIV
10ms/DIV 10ms/DIV
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2.1.7 BELE (ARAZ) ¥ Dynamic load response characteristics
Conditions Vin : 400 VAC
lout: 62.5A<— 125A
(tr = tf = 50us)
Ta: 25C
f=100Hz f=1kHz
e == Naem |« Vout — | == e
—_ E——— _ e
«— lout —
- e S —_— — e
— 0A —
Vout : 1V/DIV 2ms/DIV Vout : 1V/DIV 200us/DIV
+2.75% -2.75% +2.08% -2.08%
2.1.8

ASTEEBHEFFE Response to brown out characteristics

W= IE  Interruption time

A HJ)EJEDIK F72L  Output voltage does not drop.

B : HJEEDIK F20VE T2V Output voltage drop down not reaching 0V.

C: i /1FBENOVETIK T  Output voltage drops until OV.
Conditions Vin : 400 VAC
lout: 125 A
Ta: 25°C

A=17ms, C = 18ms

AC
Vout — | s | a =
|
v |
n}m' i
1 Hl ”I':H i B
Vin — i w’u”b'M“w’J“b'JJ!”
Vout:10V/DIV |  100ms/DIV

TDK-Lambda
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219 HWHIYF N, JAXFEF Output ripple and noise waveform

Conditions Vin: 400 VAC

Vout: 24V
lout: 125 A
Ta: 25°C

AR S
R e

Vout : 100mV/DIV 2ms/DIV

TDK-Lambda 18 / 31



2.2 EEFEH /75— Constant current output mode

22.1  HFE Steady state data
1) AJi-Afr-18EZE) Regulation - line and load, Temperature drift

HWS3000GT4

INDEX

25 °C

Conditions Vin : 400 VAC

1. Regulation - line and load Condition Ta:
Vout\ Vin | 360VAC | 400VAC | 480VAC | 528VAC Line regulation
2V 125.206A | 125.225A | 125.197A | 125.239A | 42mA 0.034%
12V 125.179A | 125.201A | 125.198A | 125.193A | 22mA 0.018%
24V 125.250A | 125.257A | 125.246A | 125.228A | 29mA 0.023%
Load 80mA 56mA 49mA 46mA
regulation | 0.064% | 0.045% | 0.039% | 0.037%
2. Temperature drift
Vout :
Ta -20°C +25°C +50°C Temperature stability
lout 124.830A | 125.257A | 125.425A | 595mA | 0.476%

24V

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

Ripple noise current (mA)

Conditions  Vin :

lout :
Ta:

500
450

400

350
300

——

250
200

150

100
50

12

16 20

Output voltage (V)

TDK-Lambda

24

28

400 VAC
125 A
-20 °C ==~
25 °C ==
50 °C
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(3) 2= X /IBIE Efficiency and Power factor vs. Output voltage

Conditions Vin: 400 VAC

480 VAC ———-
lout: 125 A
laux : 0%
Ta: 25°C

100
1.0
90 —
/‘ ///__’._f
—_ 0.9
S - 5
> Q
% 70 / ‘E 0.8
'E g
w 60 0.7
50 0.6
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
Output voltage (V) Output voltage (V)
4) AS1ESI*IHFIEE Input power vs. Output voltage
Conditions Vin: 400 VAC
480 VAC ——--
lout: 125 A
laux : 0%
Ta: 25°C
3500
/
3000 A
/!
2500 A
)
vin Input power = 2000 ;
Control OFF b p e
2 1500
400VAC 7.6W =3 )
480VAC 8.1W 3 1000 /
2 L
= 500 d
0
0 4 8 12 16 20 24 28

Output voltage (V)

TDK-Lambda 20 / 31



HWS3000GT4

INDEX

(5) A EFHXHHIFIEE Input current vs. Output voltage

Conditions Vin: 400 VAC

480 VAC-——-
lout: 125 A
laux : 0%
Ta: 25°C
12
9
In =
Vin put current <
Control OFF =
] 6
400VAC 0.17A § =
480VAC 0.19A = 5 /// -
o —
£ r
/_//
0

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

TDK-Lambda 21 / 31



HWS3000GT4

INDEX

222 BEBEFUZMEME Warm up current drift characteristics

Conditions Vin: 400 VAC
Vout: 24 V
lout: 125 A
Ta: 25 °C

10
08
0.6
04
0.2
00 A
0|
-0.4
-0.6

-0.8
-1.0

Output current drift (%)

o 1 2 3 4 5 6 7 8
Time (hours)
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223 HWABWLH ENDEHE Output current rise characteristics

Conditions Vin: 400 VAC (A)
480 VAC (B)

Vout: 24V

laux: 100 %

Ta: 25°C

lout —

0A —

Vaux —

oV —

Vin —

lout :50ADIV |  Vaux:5V/IDIV
200ms/DIV

224  HABWINS THVEE Output current fall characteristics

Conditions Vin: 400 VAC (A)
480 VAC (B)

Vout: 24V

laux: 100 %

Ta: 25°C

AB

0A — .
AB

Vaux —
ov —

. »ii'.iﬂi[.’f-i! e
Vln e i l'll Ill.illillllll i i _:'_.
i
lout : S0A/DIV Vaux : 5V/IDIV
200ms/DIV
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2.25  ON/OFF a2 ba— VBRI G B0, SETF A3 etk
Qutput rise, fall characteristics with ON/OFF Control

(a) VE—h ON/OFF v ba—)v ¥+ 1ZX%5 ON/OFF
ON/OFF control by remote ON/OFF control terminal

Conditions Vin: 400 VAC

Vout: 24V
Ta: 25°C
lout — : =
#ﬁ'{'
CPF — '
oV —
lout : 50A/DIV CPF : 5V/DIV
10ms/DIV
lout — |
0A — f M
CPF_) e SIS oz e
A R
lout : 50A/DIV CPF : 5Vv/DIV
10ms/DIV

TDK-Lambda 24 /31
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(b) RS-485 3&{Z1213 ON/OFF  ON/OFF control by RS-485
Conditions Vin: 400 VAC
Vout: 24V
Ta: 25°C
lout — 5 o
CPFH ......
oV —
I _
|
lout :50ADIV |  CPF :5VIDIV
10ms/DIV
lout - | ————y
0A — SRS S R N
CPF— e  ——
ov — B '
lout :50A/DIV |  CPF :5VIDIV
10ms/DIV
25 / 31
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22.6  ANBEBHERE Response to brown out characteristics

WS Interruption time
A HIEROML F72L  Output current does not drop.

B : DI F230AETU )20 Output current drop down not reaching 0A.
C: HEFM0AE TIL T  Output current drops until 0A.

Conditions Vin: 400 VAC

Vout: 24V
Ta: 25°C
A=16ms, C = 18ms
lout — | e -
0A— | SR P F S e
Vin — “‘,‘”“iuJuHuu u“”"‘&”"”"“”hnmm um M
L) 'vm”k’u’”“ VAT AT,
lout : 50A/DIV 100ms/DIV

227  HWAHIYF N, JAXEF Output ripple and noise waveform

Conditions Vin: 400 VAC

Vout: 24V
lout: 125 A
Ta: 25°C

lout : 200mADIV | 2ms/DIV

TDK-Lambda 26 / 31
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2.3 WEIERERE Over current protection (OCP) characteristics
Conditions Vin: 400 VAC
Ta: -20°C ————-
25 °C —-——-
50 °C

30
2D A -3
S y
~ 20 L
<5} [}
g i
§ 15 t
2 i
= 10 4
° i
S i
d

0

0 20 40 60 80 100 120 140 160
Output current (A)

2.4 WEERERME Over voltage protection (OVP) characteristics

Conditions Vin: 400 VAC

lout: 0.1 A
Ta: 25°C
T R S | <= OVP point
- <~ Vout
‘m..-,..,».f-‘,(-.u..m\_f“—._,u--..,._, «— OV
Vout : 10V/DIV 500ms/DIV

TDK-Lambda 27 /31



2.5

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

W e—lin —

lin : 10A/DIV

100ms/DIV

Conditions Vin
Vout
lout

Ta:

HWS3000GT4

INDEX

AT — B (BAERR) B Inrush current waveform

: 400 VAC
: Nominal output voltage

: Maximum output current
25 °C

Switch on phase angle oof input AC voltage

¢ =90

~—Vin —

lin : 10A/DIV 100ms/DIV
2.6 AS BRI Input current waveform
Conditions Vin: 400 VAC
Vout : Nominal output voltage
lout : Maximum output current
Ta: 25°C
VT VT NV
lin — : —l
AN NS
i e RN TN
Vin — \\‘ 4 NG i
lin: 10ADIV | 5ms/DIV

TDK-Lambda
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2.7 V—7EiRE: Leakage current characteristics

Leakage current (mA)

Leakage current (mA)

Conditions Vout : Nominal output voltage

lout : 0A
Maximum
Ta: 25°C
f: 50 Hz
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INDEX
2.8 EMI % Electro-Magnetic Interference characteristics
HER - Conditions Vin: 400 VAC
Conducted Emission Vout: 24V
lout: 125 A
laux: 100 %
Ta: 25°C
100 -
Phase : L1 o LA VCCI Class A
: P=e QP Limit
Point A 70 il < |
(0.17MHz) | =% - «
Ref Limit [Measure 2 N A
' 8, M VCCI Class A
Data| (dB) (dB) T AV Limit
QP | 79.0 | 694 | &
AV 66.0 | 59.6 0 F
00.;5 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
i VCCI Class A
. o b B
Phase : L2 @ | = QP Limit
80 E
> <
Point B _ )
(017MHz) |2 "¢ « |
Ref. Limit |Measure| . JOE
b 3 0 " o g BEER VCCI Class A
ata| (dB) (dB) E : AV Limit
QP | 79.0 | 67.1 0 |
AV | 66.0 | 57.8 10
O0,]5 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
100 ¢ C VCCI Class A
Phase : L3 0 BZ QP Limit
80 ol |
Point C M )
(0.24MHz) | S zz ; ¢ |
Ref. Limit |Measure| @ i | | \VCCI Class A
Data| (dB) (dB) g " AV Limit
QP 79.0 | 653 | 3w
AV | 66.0 | 60.8 0 f
O0.15 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]

EN55011-A,EN55032-A,FCC-ADRFHEIXVCCI class AD[RSHEE[FIC
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.
WIIe— 248

Waveform is peak values.
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2-8. EMI¥Ft: Electro-Magnetic Interference characteristics

MEE AR R

Radiated Emission

HWS3000GT4

Conditions Vin :
Vout :

lout :
laux :
Ta:

HORIZONTAL
80 [
Point A :
(134.8MHz) i
Ref. Limit |Measure| |
Data| (dB) @B) | st
QP 50.0 38.1 ?g "
20 ¥
10 [
N
500
Frequency [MHz]
VERTICAL
80
Point B E
(77.9MHz) h:
Ref. Limit [Measure| _ © |
Data| (dB) | (@B) |3
27
QP 50.0 41.7 S
L [
G 30}

20 F

Frequency [MHz]

500

EN55011-A,EN55032-A,FCC-AD [RFUEIZVCCI class AD[RFEE [T
Limit of EN55011-A,EN55032-A,FCC-A are same as its VCCI class A.

HRITE —7fE

Waveform is peak values.
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