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Evaluation Method

1.1 Circuit used for determination

(1)  Steady state data

Digital power meter

] A
AC AC POWER
LOAD
200V =7 | suppiy
Controlled temp. chamber
(2) Warm up voltage drift characteristics
Same as Steady state data
(3)  Over current protection (OCP) characteristics
Digital power meter
+S
— +Vm
AC TV A
AC AC POWER \\l_ R
- igita
200V =" guppyy e )multimetEr LOAD
— AC
~S

Controlled temp. chamber

“) Over voltage protection (OVP) characteristics
Same as Steady state data

%) Output rise characteristics
Same as Steady state data

6) Output fall characteristics
Same as Steady state data
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7 Output rise characteristics with ON/OFF CONTROL

Digital power meter

AC AC POWER
_ LOAD
200V SUPPLY
t)) Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics with ON/OFF CONTROL
) Dynamic line response characteristics
Same as Steady state data
(10)  Dynamic load response characteristics
Digital power meter
SW : ***** = i
| {_é o T AC Dynamic dummy load
| 1
AC - AC POWER | Load| 1 J_L
200V =—— | suppLY | Load| 2
(R — ]
Current probe
Output current waveform Output current waveform
lout Min <==> 100% lout 50% <--> 100%
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(11) Inrush current characteristics

Digital power meter

AC AC POWER
200V ﬁ SUPPLY

LOAD

=]
©)

Current probe

(12) Leakage current characteristics

Digital power meter

S.D

AC
200V

Leakage current meter

Range used———AC (For SIMPSON TYPE 228)
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13) Output ripple and noise waveform
(a) Normal Mode (using a twisted pair terminated with 0.1uF and 47uF capacitor at 20MHz)

Digital power meter > Load

__o/
AC AC POWER
200V T SUPPLY

1.5m Coaxial Cable

Oscilloscope
Bandwidth : 20MHz

: 150mm
: 47ufF Electrolylic Capacitor
¢ 0.1uF Film Capacitor

(b) Normal + Common Mode

Digital power meter

1..e

AC AC POWER :

200V SUPPLY 1 o ' A o
L ﬁﬁﬁﬁﬁ Oscilloscope

Bandwidth : 20MHz

LT @ 150mm
L2 @ 150mm
L2 C1 : 47ufF Electrolylic Capacitor
77 C2 : 0.1uF Film Capacitor

(14) Standby current
Same as Steady state data
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(15) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

D.U.T.(Earth)
AMN 50 @ /50 wH

v AL Plate
Spectrum Analyzer
EMI Test Receiver b=80cm
RF Relay Matrix
AC Cord
N Stand H=80cm

! !

1 . 0O
\Metol Ground Plain .
Filter input Line

Earth

(b) Radiated Emission Noise

D=3m

Spectrum Analyzer
EMI Test Receiver D.U.T.(Earth)
RF Relaoy Matrix

Biconical Antenna AL Plate
4 Stand
\ ‘ Ll
Turn Table
H=80cm

__“__10’
7;7 \ Metal Ground Plain l

Earth Filter Input Line
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1.2 List of equipment used

HWS600L

EQUIPMENT USED MANUFACTURER MODEL NO.

1 OSCILLOSCOPE TEKTRONIX TAS 475

2 DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS 724D/540A

3 DIGITAL MULTIMETER FLUKE 45

4 DIGITAL POWER METER YOKOGAWA WT110/WT210

5 CURRENT PROBE/AMPLIFIER TEKTRONIX TCP404XL/TCPA400

6 DYNAMIC DUMMY LOAD CHROMA 63030/63201

7 DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W

8 CONTROLLED TEMP. CHAMBER ESPEC SU-241

9 LEAKAGE CURRENT METER SIMPSON 228

10 AC SOURCE KIKUSUI PCR-2000L

11 AC SOURCE CHROMA 6530

12 POWER ANALYZER CHROMA 6630

13 EMI TEST RECEIVER ROHDE&SCHWARZ ESCI

14 EMI TEST RECEIVER ROHDE&SCHWARZ ESI26

15 LISN ROHDE&SCHWARZ ENV216

16 ANTENNA ROHDE&SCHWARZ HL562
TDK-Lambda T-6




2. Characteristics

2.1 Steady state data
(1) Regulation - line and load, Temperature drift

1. Regulation-line and load

HWS600L

Condition Ta:25°C

36V |

Tout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 3310V | 3.311V | 3311V | 3311V | 0.001V | 0.030%
60% 3.307V | 3.307v | 3.307V | 3.307V | 0.000V | 0.000%
100% 3303V | 3.303V | 3.303V | 3.304V | 0.001V | 0.030%
load 0.007V | 0.008V | 0.008V | 0.007V
regulation| 0.212% | 0.242% | 0.242% | 0.212%
2. Temperature drift Conditions; Vin = 115VAC
Tout = 100%
Ta -20°C +25°C | +50°C | temperature stability
Vout 3.305V | 3.303V | 3.299V | 0.006V I 0.18%
1. Regulation-line and load Condition Ta:25°C
Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 15.008V | 15.006V | 15.006V | 15.006V | 0.002V | 0.013%
60% 15.006V | 15.005V | 15.005V | 15.005V | 0.001V | 0.007%
100% 15.004V | 15.004V | 15.003V | 15.002V | 0.002V | 0.013%
load 0.004V | 0.002V | 0.003V | 0.004V
regulation| 0.027% | 0.013% | 0.020% | 0.027%
2. Temperature drift Conditions; Vin =115VAC
Iout =100%
Ta -20°C +25°C +50°C | temperature stability
Vout 15.001V | 15.004V | 15.009V | 0.008V I 0.05%
1. Regulation-line and load Condition Ta:25°C
Iout\Vin [ 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 36.020V | 36.020V | 36.020V | 36.020V | 0.000V | 0.000%
50% 36.010V | 36.010V | 36.010V | 36.010V | 0.000V | 0.000%
100% 36.000V | 36.000V | 36.010V | 36.010V | 0.010V | 0.028%
load 0.020V | 0.020v | 0.010V | 0.010V
regulation| 0.056% | 0.056% | 0.028% | 0.028%
2. Temperature drift Conditions; Vin = 115VAC
lout = 100%
Ta -20°C +25°C +50°C | temperature stability
Vout | 35.840V | 36.000V | 36.040V | 0.200V | 0.56%
TDK-Lambda T-7



2. Characteristics

2.1 Steady state data
(1) Regulation - line and load, Temperature drift

HWS600L

| 48v |
1. Regulation-line and load Condition Ta: 25°C
Iout\ Vin { 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.050V | 48.060V | 48.070V | 48.070V | 0.020V | 0.042%
60% 48.050V | 48.060V | 48.060V | 48.060V | 0.010V | 0.021%
100% 48.050V | 48.060V | 48.060V | 48.060V | 0.010V | 0.021%
load 0.000V | 0.000V [ 0.010V | 0.010V
regulation| 0.000% | 0.000% | 0.021% | 0.021%
2. Temperature drift Conditions; Vin =115VAC
Tout =100%
Ta -20°C +25°C +50°C | temperature stability
Vout 47.900V | 48.060V | 48.140V | 0.240V I 0.50%
| 60V |
1. Regulation-line and load Condition Ta:25°C
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 60.020V | 60.010V | 60.020V | 60.020V | 0.010V | 0.017%
50% 60.030V | 60.040V | 60.040V | 60.050V | 0.020V | 0.033%
100% 60.060V | 60.060V | 60.060V | 60.060V | 0.000V | 0.000%
load 0.040V | 0.050V | 0.040V | 0.040V
regulation| 0.067% | 0.083% | 0.067% | 0.067%
2. Temperature drift Conditions; Vin = 115VAC
TIout = 100%
Ta -20°C +25°C +50°C | temperature stability
Vout 59.770V | 60.060V | 60.100V | 0.330V | 0.55%
.TDK-Lambda T-8
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(2) Output voltage and Ripple voltage v.s. Input voltage Conditions; Iout : 100%
Ta : -20°C ------
: 25°C TT T
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(2) Output voltage and Ripple voltage v.s. Input voltage Conditions; Iout : 100%
Ta :-20°C ------

48V |
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(3) Efficiency and input current v.s. output current Conditions Vin : 85VAC ------
:11SVAC ————
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: 85VAC

Conditions Vin

(4) Power factor and input current v.s. output current
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2.2 Warm up voltage drift characteristics Conditions Vin : 115VAC
Iout : 100%
Ta : 25°C
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2.2 Warm up voltage drift characteristics Conditions  Vin : 115VAC
Jout : 100%
Ta : 25°C
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23 Over current protection (OCP) characteristics Conditions Vin: 85 VAC ~--—-
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23

Over current protection (OCP) characteristics
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23 Over current protection (OCP) characteristics Conditions; Vin: 115VAC
Ta:-20C -———-
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2.3 Over current protection (OCP) characteristics Conditions; Vin: 115VAC
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2.4  Over voltage protection (OVP) characteristics
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2.4  Over voltage protection (OVP) characteristics
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Over voltage protection (OVP) characteristics
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2.5

Output rise characteristics
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Output rise characteristics
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Output rise characteristics
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2.5

Output rise characteristics
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2.6

Output fall characteristics
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2.6

Output fall characteristics

HWS600L
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2.6

Output fall characteristics
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2.6

Output fall characteristics
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2.7

Output rise characteristics with On/Off control
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2.7  Output rise characteristics with On/Off control
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Output fall characteristics with On/Off control

HWS600L
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2.8  Output fall characteristics with On/Off control
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2.10 Dynamic line response characteristics
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2.10 Dynamic line response characteristics
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2.11 Dynamic load response characteristics
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2.11 Dynamic load response characteristics
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2.11 Dynamic load response characteristics
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2.11 Dynamic load response characteristics

| 48V
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2.11 Dynamic load response characteristics
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2,12 Response to brownout characteristics Conditions; Vin :115VAC
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2.12 Response to brownout characteristics

| 48V
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2.12 Response to brownout characteristics Conditions; Vin :230VAC
Iout : 100%
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2.12 Response to brownout characteristics Conditions; Vin :230VAC
Iout : 100%
Ta :25°C
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2.13 Inrush current waveform
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2.13  Inrush current waveform Conditions; Vin : 230VAC
TIout : 100%
Ta : 25°C
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0%
50%

100%
. 25°C

Conditions; Iout
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TDK-Lambda

2.15 Input current waveform Conditions; Iout : 100%
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2.16 Imput current harmonics Conditions; Vin : 115VAC
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Leakage current characteristics
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Leakage current characteristics
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2.18 Output ripple and noise waveform Conditions;

NORMAL MODE

 20mV/DIV lus/DIV

[ 36V |

20mV/DIV lus/DIV

TDK-Lambda
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HWS600L

2.18 Output ripple and noise waveform Conditions; Vin :115VAC
Iout :100%
NORMAL MODE Ta : 25°C
48V |
20mV/DIV lus/DIV
60V |

20mV/DIV lus/DIV

TDK-Lambda T-57



HWS600L

2.19 Standby current Conditions; Ta : 25°C

15V |

10=0%

0.40

030 f----- .- T e Feeen NR pesen SR fesn-- e
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= : : :
= L] L] *
s . : :
= . . :
= 0.20 : : X
() ' . .
- U ' '
: ] 1]
2 X : :
E ; ; ; ; ; ; ; ; ;

0.10 f----- SR SRR SRR REREE SEREE ERRES SRR L o

0'00 . L] 1] . 1] . L] L] L]

80 100 120 140 160 180 200 220 240 260
Input voltage(VAC)
Remote control OFF
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0.15 . ' . ' .
—~ [ [ [ [ '
< : : : : : :
“ 1] L] L] .
= . : . X X
= : : : ; : ;
= 0.10 : ; : . : :
59 ’ ' [ . ' » '
= . 1] L] L] L] 1] .
n 1] 1] 1] L] L] » L]
g . . . : : . X X
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005 p----- R R EREE R R R

0.00 . : : ; : . .

80 100 120 140 160 180 200 220 240 260
Input voltage(VAC)

TDK-Lambda T-58



2.20

Electro-Magnetic Interference characteristics

Conducted Emission

L 3V |
Point A
Ref. (29.70MHz)
Dat Limit | Measure
¥ | @Buv)| (dBuv)
QP 60.0 42.8
AV 50.0 42.0
Point B
Ref. (3.797MHz)
Dat Limit | Measure
% | @Buv)| (dBuv)
QP 56.0 40.1
AV 46.0 39.1

HWS600L

Conditions Vin : 230VAC
lout : 100%
[dB(uV)]
80
70 VCCI Class B
QP Limit
60 | el |
\ I )
50 \ <—|
g 40 4 VCCI Class B
| | i | AV Limit
[ \h
30
JWM i "li ™
* bLJ J\ il
o I il\lll
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(uV)]
80
VCCI Class B
0 QP Limit
60 \ I EMNBEO22 Clacs B OF limit I
- \ | e A P |
[ VCCI Class B
g 40 { B ¢ AV Limit
30
[ 1| \l | I!,u [”'h Ir !w;* |||W
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : N

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Conducted Emission

| 15V |
Point A
Ref. (0.321MHz)
Dat Limit | Measure
¥ | @Buv)| (dBuv)
QP 59.5 37.6
AV 49.5 37.1
Point B
Ref. (0.321MHz)
Dat Limit | Measure
% | @Buv)| (dBuv)
QP 59.5 38.2
AV 49.5 37.7

Electro-Magnetic Interference characteristics

HWS600L

Conditions Vin : 230VAC
lout : 100%
[dB(uV)]
80
70 VCCI Class B
QP Limit
60 ENSS022 Clazs B QF limig : |
[
% 40 VCCI Class B
— AV Limit
30 ll ||
. JWW 'WW! H’l
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : L
[dB(uV)]
80
20 VCCI Class B
QP Limit
60 \ I BRI BEIEE Ciazs B G R I
o \
I
[ VCCI Class B
g 0 J\ ?B i ”, AV Limit
[
o Wi \ LN Ii (lh "
[
20 | MUWﬂ J “ ||Wl
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : N

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Electro-Magnetic Interference characteristics

Conducted Emission

| 36V |
Point A
Ref. (16.49MHz)
Dat Limit | Measure
¥ | @Buv)| (dBuv)
QP 60.0 45.8
AV 50.0 38.0
Point B
Ref. (0.323MHz)
Dat Limit | Measure
% | @Buv)| (dBuv)
QP 59.5 39.2
AV 49.5 38.9

HWS600L

Conditions Vin : 230VAC
lout : 100%
[dB(uV)]
80
70 VCCI Class B
QP Limit
60 I S E——
50 | T
o)
3 40 i VCCI Class B
— I AV Limit
| uuu \H
30 M || ” ||| l\
: W l \ll
'-IUU ity |.|||
10
0 P i i
0.15 050 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(uV)]
80
20 VCCI Class B
QP Limit
60 | it s Cina e |
50 [ <—|
[ VCCI Class B
g 40 t ‘ ‘ AV Limit
. || | IH
20 |
b \ |i| in"ili |
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : N

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Electro-Magnetic Interference characteristics

Conducted Emission

| 48V |
Point A
Ref. (0.322MHz)
Dat Limit | Measure
% | (@Buv)| (dBuv)
QP 59.5 41.9
AV 49.5 41.8
Point B
Ref. (0.322MHz)
Dat Limit | Measure
% | @Buv)| (dBuv)
QP 59.5 41.5
AV 49.5 41.3

HWS600L

Conditions Vin : 230VAC
lout : 100%
[dB(uV)]
80
70 VCCI Class B
QP Limit
60 \ : oo |
50 \ — el
2 ? VCCI Class B
g 40 f I |'1|||||I||||‘||‘|||||‘|||W AV Limit
30 1 M ! | |
)
o Rl
10
8.15 050  1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(uV)]
80
. e
50 \ ] Emmzec.wqap-.mm‘_,
50 \ B —
[ VCCI Class B
3 ( | l.|||[|||||'|||v|ll\||I|'|“| AV Limit
30
- Ml o ﬂL u\m Ntmulnhlinnl”
10
8.15 050  1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : N

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Conducted Emission

| 60V |
Point A
Ref. (0.316MH2z)
Dat Limit | Measure
% | (@Buv)| (dBuv)
QP 59.8 42.3
AV 49.8 42.0
Point B
Ref. (0.316MHz)
Dat Limit | Measure
% | @Buv)| (dBuv)
QP 59.8 41.5
AV 49.8 41.1

Electro-Magnetic Interference characteristics

HWS600L

Conditions Vin : 230VAC
lout : 100%
[dB(uV)]
80
70 VCCI Class B
QP Limit
60 I ENS8022 Class B QF limit I
50 | AT P |
$ 40 |{|| VCCI Class B
a ||| AV Limit
30 | |> | ‘
L/ 1 |' \|l il Mu\g VH\’N '
20 “. ‘ || |
lh ||||
10
0
0.15 050 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(uV)]
80
VCCI Class B
0 QP Limit
60 | R D
50 \ | ' |
[ VCCI Class B
E 40 P8 m ||I AV Limit
30 ' |
Uw |., ) l|||||
10
0 i T .
0.15 050  1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : N

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lamb

da T-63



2.20

Electro-Magnetic Interference characteristics

Radiated Emission

I 3V |
HORIZONTAL
[dB(u V/ m)]
70
60 |
50 |
— 40
(]
>
(]
—
30 30-
Point A
(132.6MHz) 20
Limit Measure
40.0 24.3
o Lo
30.0
VERTICAL
[dB(u V/m)]
70
60 [°©°
50 [=°
5
5 40
>
(O]
-
30 -3 0
Point B
(38.56MHz) 20
Limit Measure
(dBuV/m)| (dBuV/m) 10 o
40.0 29.3 o
0
30.0

HWS600L

Conditions Vin : 230VAC

lout : 100%

MM\I)UMN

<«<—— VCCI Class B
| QP Limit

50.0 100.0

Frequency

200.0

300.0
[MHZ]

<+<—— VCCI Class B
QP Limit

N e A

50.0 100.0
Frequency

200.0

300.0
[MHZ]

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Electro-Magnetic Interference characteristics

HWS600L

lout : 100%
Radiated Emission
| 15V |
HORIZONTAL
[dB(u V/ m)]
70
60
50 «
RE .
— 40
(]
>
(]
—
30
Point A
(145.0MHz) 20
Limit Measure
(dBuVv/m)| (dBuv/m) 10
40.0 27.0
0
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]
VERTICAL
[dB(u V/m)]
70
60
50
RE
< 40
>
(O]
-
30
Point B
(40.64MHz) 20 -
Limit Measure
(dBuVv/m)| (dBuv/m)| 10
40.0 30.9 0
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda

Conditions Vin : 230VAC

VCCI Class B
QP Limit

VCCI Class B
QP Limit
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2.20

Electro-Magnetic Interference characteristics

Radiated Emission

HWS600L

Conditions Vin : 230VAC

lout : 100%

| 36V |
HORIZONTAL
[dB(uU V/m)]
70
60 |-eo
50 |-s0
_ 40 |
(]
3 A
~ 30 fso S VAl T
Point A W wf'f\ ]ﬂ\ f
(76.8MH?2) 20 Ea{,,u e g
Limit | Measure J"“J
(dBuVv/m)| (dBuv/m) 10 f1o0
40.0 28.7
0 8]
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]
VERTICAL
[dB(u V /m)]
70
60 |-s0
50 }-so
_ 40 |HE-E
g
o B
- 30 |=0 ﬁk_n\ \‘ﬁ n_\ ?{\Aﬁ
Point B f“"ﬁj m\j‘k‘ uj \ M\« f"*‘"'l /
(77.8MHz) 20 >0 ju A P
Limit Measure
(@Buv/m)| @Buvim)| 10 fro
40.0 32.1 0 o
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda

<«—— VCCI Class B

QP Limit

VCCI Class B
QP Limit
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HWS600L

VCCI Class B
QP Limit

VCCI Class B
QP Limit

2.20 Electro-Magnetic Interference characteristics Conditions Vin : 230VAC
lout : 100%
Radiated Emission
48V |
HORIZONTAL
[dB(u V /m)]
70 [
60 —S0
50 |50
_ 40 [HEE
(]
>
e .
30 % A
Point A M\‘l ﬁwmw
(207.68MH?2) 20 |zo S
Limit Measure
(@BpVv/m)| (@Bpv/im)| 10 fro
40.0 31.2 5
0
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]
VERTICAL
[dB(u V /m)]
70
60 |-so
50 }-so0
_ 40 [EEE
g B
I 74\ A .
-3 0
AN
Point B WU{ LA /
(42.36MHz) 20 furw Auvs e
Limit Measure
@Buv/m)| (@Bpv/im)| 10 |0
40.0 33.8 NE
30.0 50.0 100.0 200.0 300.0
Frequency [MHZz]

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda
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2.20

Electro-Magnetic Interference characteristics

HWS600L

Conditions Vin : 230VAC

Limit of EN55011-B,EN55032-B are same as its VCCI Class B.

TDK-Lambda

lout : 100%
Radiated Emission
| 60V |
HORIZONTAL
[dB(u V/ m)]
70
60 |-s0
50 [sa
: VCCI Class B
RE_B QP Limit
- 40 | BE—
>
~ 30 feo FQ * 3
Point A ﬁ,., ﬁ/ Wmﬂj\\’\
(89.84MHz) 20 fap \,\* A N 4 v
Limit Measure MJ\
(dBuVv/m)| (dBuv/m) 10 f2e
40.0 28.8 o
0
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]
VERTICAL
[dB(u V/m)]
70
60 |so0
50 |so
= VCCI Class B
RE_B QP Limit
T>’ 40 1a
(O]
= 30 k=04 /\ 4+ \ﬁ i , ‘[
LV SN
(40.36MHz) 20 Heo v 4
Limit Measure
(dBuV/m)| (dBuv/m)| 10 [0
40.0 34.4 0 0
30.0 50.0 100.0 200.0 300.0
Frequency [MHZ]
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