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1. Evaluation Method

1.1 Circuit used for determination

(1)  Steady state data

Digital power meter

AC FAC POWER

- LOAD
200V ~= SUPPLY
Controlled temp. chamber
(2)  Warm up voltage drift characteristics
Same as Steady state data
(3)  Over current protection (OCP) characteristics
Digital power meter
sw ol
AC POWER | S g
AC ] eal b5 'v| Hogw | ' oap
2004 —=—y SUPPLY '\"\.r| R L= _(__J rmultimeter
- W =
: AC
Controlled temp. chamber

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

5) Output rise characteristics
Same as Steady state data

(6) Output fall characteristics
Same as Steady state data
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@) Output rise characteristics with ON/OFF CONTROL
Digital power meter
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with ON/OFF CONTROL

(8 Output fall characteristics with ON/OFF CONTROL
Same as Output rise characteristics

9 Dynamic line response characteristics
Same as Steady state data

(10)  Dynamic load response characteristics

Digital power meter
e
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(1) Inrush current characteristics

Digital power meter

AC POWER ]\
AC = r

200V =— | SuPPLY f\—'f LOAD
Current probe
(12) Leakage current characteristics
Digital power meter
LCAD

Leakage current meter

Range used———AC (For SIMPSON TYPE 228)
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(13) Output ripple and noise waveform

SWS1000L

(a) Normal Mode (using a 150mm twisted pair terminated with 0.1uF and 47uF capacitor at 20MHz)

Digital power meter

sw [ o~ o 1
A E)—@
- | I
- AC POWER
ﬁg% = | gk
00V =1 suppLy I =
|

(b) Normal + Common Mode

Digital power meter

sw ol
oo 2
’_ e
AC — | AC POWER |
|
|

200y == L SUPPLY

(14) Standby current
Same as Steady state data

TDK-Lambda

Oscilloscope
Sondwidth : 20MHz

T 1E0mm
: 47uF Electrolylic Copocitor
¢ 0.1uF Film Capacitor

Load

1.5m 50 Cable

Qscilloscope
Jandwidth @ 20MHz

1 : 150mm
¢ 150mm

: 47uF Electrolylic Copacitor
: 0.1uF Film Caopacitor
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(15) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

D.U.T.(Earth)
AMN 50 Q /50 .ll-lll

' AL
Spectrum Analyzer /‘/
EMI Test Recaiver |
RF Reloy Matrix
=R0
. Stand H=80cm

' ' L I
77\ Metal Ground Plain P

Earth Eilter

nput Line

(b) Radiated Emission Noise

D=3m
Spectrum Anclyzer
EMI Test Receiver [ D.U.T.(Earth)
RF Relay Matrix
| Biconical Antennao / AL
\ / - Stand
[ ¥
]
Turn Table
H=80cm /
|

| ]
7)7‘ \ Metal Ground Plain ] /JL'_O
Filter

Earth nput Line
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1.2 List of equipment used

SWS1000L

EQUIPMENT USED MANUFACTURER MODEL NO.
1| AC SOURCE CHROMA 6520
2 | ACSOURCE CHROMA 61505
3 | ANTENNA TDK HLP-3003C
4 | CONTROLLED TEMP. CHAMBER ESPEC PL-2KD
5| CONTROLLED TEMP. CHAMBER ESPEC SH-661
6 | CURRENT PROBE YOKOGAWA 701931
7 | CURRENT PROBE YOKOGAWA 701933
8 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740
9 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740E
10| DIGITAL MULTIMETER FLUKE 89 VI
11| DIGITAL MULTIMETER AGILENT 34970A
12| DIGITAL POWER METER YOKOGAWA WT210
13| ELECTRONIC LOAD CHROMA 63030
141 ELECTRONIC LOAD CHROMA 63206
15| ELECTRONIC LOAD KIKUSUI PLZ1002Z
16| EMI TEST RECEIVER ROHDE & SCHWAR{] ESCI
17| EMI TEST RECEIVER SCHAFFNER SMR4503
18| LEAKAGE CURRENT METER SIMPSON 228
19| LISN SCHAFFNER NNB41
20| SHUNT RESISTOR KYOWA 300A / 60mV
TDK-Lambda
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2. CHARACTERISTICS

2.1 Steady State Data

(1) Regulation - Line and Load, Temperature Drift

12V

24V

1.1 Regulation - Line and Load

SWS1000L

Conditions: Ta=25°C
lo \ Vin| 85Vac 115Vac | 230Vac | 265Vac Line Regulation
0% 4989V | 4.989V [ 4.990V [ 4.990V 0.001V 0.02%
50% 4986V | 4.987V | 4.989V [ 4.990V 0.004Vv 0.08%
100% 4984V | 4987V | 4.986V | 4.987V 0.003V 0.06%
Load 0.005V | 0.002Vv | 0.004Vv [ 0.003V
Regulation 0.10% 0.04% 0.08% 0.06%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 4977V | 4987V | 4.982v | 0.010V 0.20%
1.1 Regulation - Line and Load
Conditions: Ta=25°C
lo \ Vin| 85Vac 115Vac | 230Vac | 265Vac Line Regulation
0% 12.097V | 12.097V | 12.097V | 12.097V | 0.000V 0.00%
50% 12.097V | 12.097V | 12.086V | 12.097V | 0.011V 0.09%
100% 12.092V | 12.092V | 12.097V | 12.097V | 0.005V 0.04%
Load 0.005Vv | 0.005Vv | 0.011V | 0.000V
Regulation 0.04% 0.04% 0.09% 0.00%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 12.043V | 12.092V | 12.103V | 0.060V 0.50%
1.1 Regulation - Line and Load
Conditions: Ta = 25°C
lo \ Vin| 85Vac 115Vac | 230Vvac | 265Vac Line Regulation
0% 24.204V | 24.193V | 24.188V | 24.188V | 0.016V 0.07%
50% 24.204V | 24.193V | 24.177V | 24.177V | 0.027V 0.11%
100% 24.198V | 24.182V | 24.182V | 24.188V | 0.016V 0.07%
Load 0.006V | 0.011Vv | 0.011Vv | 0.011V
Regulation 0.03% 0.05% 0.05% 0.05%
1.2 Temperature Drift Conditions: Vin = 115Vac
lout = 100%
Ta -20°C 25°C 50°C Temp. Stability
Vout 23.991V | 24.182v [ 24.226Vv | 0.235v [ 0.98%
TDK-Lambda T-7
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2.1 Steady State Data

(2) Output voltage and Ripple voltage v.s. Input voltage Conditions: lout : 100%
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: 50°C _—
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2.1 Steady State Data

(3) Efficiency and Input current v.s. Output current Conditions: Ta= 25°C
Vin = 85Vac EE—
115Vac —-———-
230Vac
265Vac
100
Efficiency
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2.1 Steady State Data

(4) Power factor and Input current v.s. Output current

12V

24V

Input Current (A)

Input Current (A)

Input Current (A)
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2.2 Warm up voltage drift characteristics

12V

24V

Output Voltage Drift (%) Output Voltage Drift (%)

Output Voltage Drift (%)
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Conditions : Vin: 115VAC
lout: 100%
Ta: 25°C
0 0.5 1.5 2 25 3 35 4
Time (hrs)
0 0.5 1.5 2 25 3 35 4
Time (hrs)
0 0.5 1.5 2 25 3 35 4
Time (hrs)
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2.3 Over current protection (OCP) characteristics

12V

24V

Output voltage (V) Output voltage (V)

Output voltage (V)
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Conditions: Vin: 8 VAC ————
115VAC --------
230 VAC
266 VAC -------
Ta: 25C
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Output current (%)
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Output current (%)
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50 100 150
Output current (%)
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2.3 Over current protection (OCP) characteristics
Conditions: Vin: 115VAC

Ta: -20C ————-
25°C  -mememe-
50°C

6.0
5.0
S \:
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2.4 Over voltage protection (OVP) characteristics

12V

24V

Conditions: Vin : 115VAC
lout : 0%
Ta : 25°C

[<—OVP point

<— Vout

ov

T4 MainpZ00k 33

<—OVP point

<— Vout

OV

.. |=—o0VP point
: <— Vout

ov

Tovidv |

1:Os/d:iv | |
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2.5 Output rise characteristics

12V

24V

Conditions:

DAL MainES00k 30

T T
U

5V/div | 100ms/div

S
PRI YT

10vidiv | 100msidiv

TDK-Lambda

Vin

SWS1000L

:85VAC (A)

- 115VAC (B)
: 230VAC (C)
: 265VAC (D)

lout :
Ta:

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin

0%
25°C
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2.5 Output rise characteristics

12V

24V

Conditions:

AAMAMARALAAREAMARARAAREAARAAARARRS
e A

2VIdiv | 100ms/div

DAL MainFS00k 3l

IR AL AR AR R
R R

5V/div | 100ms/div

S
A

ovidv | 100ms/div

TDK-Lambda

Vin

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin

SWS1000L

:85VAC (A)
: 115VAC (B)
: 230VAC (C)
: 265VAC (D)
lout :
Ta:

100%
25°C

T-16



2.6  Output fall characteristics

12V

24V

Conditions: Vin

SWS1000L

:85VAC (A)

- 115VAC (B)
: 230VAC (C)
: 265VAC (D)

lout :
Ta:

5AﬁCD -

D44 MainzS00k >0

Vout

ov

<“— Vin

2V/div

1s/div

DAL Moinsdonk

Vout

ov

<+“— Vin

| 5V/div

2s/div

DA MoinsS00k 3

ABCD

Vout

ov

<+“—  Vin

10V/div

Ss/div

TDK-Lambda

0%
25°C
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2.6  Output fall characteristics
Conditions: Vin : 85VAC (A)
: 115VAC (B)
: 230VAC (C)
: 265VAC (D)
lout : 100%
Ta :25°C

ABCD

Vout

<+—  Vin

2V/div 10ms/div

12V : : T << MainEso0k 55

<+— Vout

*“—  Vin

svidv | 10ms/div

24V << Ncun;:SUUk >>
i ABGD

<+— Vout

+“—  Vin

ovidiv | 1omsidiv
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2.7  Output rise characteristics with On/Off control

12v

24V

€€ Mainz250k X!

Conditions:

Vout

ov

Vout

- OV

<—ALM signal

5V/div ~ 50ms/div

T0V/div

- 50ms/div .

TDK-Lambda

<=—\Vout

ov

ALM signal

SWS1000L

Vin :115VAC
lout : 100%
Ta :25°C

ALM signal
On/Off control

On/Off control

On/Off control
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2.8 Output fall characteristics with On/Off control

12v

24V

SWS1000L

Conditions:  Vin
lout
Ta

D << MainE 250k >

<— \Vout

ov

ALM signal

On/Off control

Vidv ]

Faird SO0k 7.

<=—\Vout

ov

ALM signal

5V/div ~ 50ms/div

D2 MainES00k ¥k

On/Off control

<=—Vout

ov

10V/div 50ms/div

TDK-Lambda

ALM signal

—|<— On/Off control

1 115VAC
1 100%
1 25°C
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2.9 Hold up time characteristics

SWS1000L

Conditions: Vin: 115VAC E—
230VAC -
Ta: 25°C
@
\E/ \
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E 100 e
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Q_ ———
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©
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0 20 40 60 80 100
Output current (%)
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m
E
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£ 100 S~
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> E——
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I
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20 40 60 80 100
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24\/ 1000
@
E
£
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= 100
o ———
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20 40 60 80 100

Output current (%)
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2.10 Dynamic line response characteristics

12v

24V

Conditions:

<4 Mains 230k F30

T5OmVv/div. | 500ms/div

D4 MoinF 250k ¥

50mV/div 500ms/div

D4 MoinF 250k ¥

50mV/div 500ms/div

TDK-Lambda
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Vin : 85VAG<= 132VAC(A)
170VAG=—= 265VAC(B)

lout : 100%

Ta : 25°C

Vin
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2.11 Dynamic load response characteristics
Conditions: Vin : 115VAC

Ta : 25°C
f=100Hz

Load current tr = tf = 50us
50% <—> 100%

Load current tr = tf = 50us
0% <—> 100%

€4 Mainzdik 33

IZOOrInV/DIV | | 2m§/DIV 500mV/DIV 2ms/DIV

+1.72% -3.38% +4.76% -12.6%
f=1kHz

Load current tr = tf = 50us
50% <—> 100%

Load current tr = tf = 50us
0% <—> 100%

DL MainEd0nk

< Vout—=>

< lout>

200mV/DIV

200ps/DIV

+2.00%

-3.34%

500mV/DIV

200us/DIV

+5.40%

-15.4%

TDK-Lambda
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2.11
12V

f=100Hz

Load current tr = tf = 50us
50% <—> 100%

TainE AU >or

< lout—=>

Dynamic load response characteristics

Conditions:

SWS1000L

Vin

Ta : 25°C

: 115VAC

Load current tr = tf = 50us
0% <—> 100%

w < \Vout> _____

TFairz 4k

500mV/DIV

2ms/DIV

+3.57%

-3.93%

200mV/DIV 2ms/DIV
+2.12% -2.28%
f=1kHz

Load current tr = tf = 50us
50% <—> 100%

Faire 400K 77

w <- |out >

Load current tr = tf = 50us
0% <—> 100%

N<m VOUL ST e

200mV/DIV

200us/DIV

500mV/DIV

200us/DIV

+2.19%

-2.25%

+3.4%

-5.27%

TDK-Lambda
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2.11 Dynamic load response character

24V

f=100Hz

Load current tr = tf = 50us
50% <—> 100%

DA Mainzl0k R

200mV/DIV 2ms/DIV
+0.59% -0.63%
f=1kHz

Load current tr = tf = 50us
50% <—> 100%

200mV/DIV 200us/DIV

istics

<-Vout=>

< lout—>

< lout—>

+0.65% -0.69%

TDK-Lambda
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Vin
Ta

: 115VAC
: 25°C

Conditions:

Load current tr = tf = 50us
0% <—> 100%

D44 Moinsl0k ol

500mV/DIV 2ms/DIV

+0.80% -0.94%

Load current tr = tf = 50us
0% <—> 100%

200us/DIV
-2.49%

500mV/DIV
+1.89%
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2.12 Response to brown out characteristics

A=27ms
B = 28ms

12V

A =25ms
B =26ms
C=28ms

24V

A =25ms
B = 26ms
C =28ms

Conditions:

D44 Main2200k

20ms/div

S Moins 200k 30

ABC

ovidiv | 20msidiv

TDK-Lambda
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Vin : 115VAC
lout : 100%
Ta: 25°C

<+— Vout

- € — Vout
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2.12 Response to brown out characteristics
Conditions: Vin : 230VAC
lout : 100%
Ta :25°C

| € Vout

A =28ms
B = 29ms
C =34ms

VIdiv [ 2omsidiv

12V

<+— Vout

A =25ms
B = 28ms e
C = 34ms ........ ,,,,,,,, ......... ....... ........ | OV

vy 1 20ms/div

24V : : DAL Moinsdonk

-| € Vout

A =25ms
B = 28ms
C =33ms

ovidiv | 20msidiv
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2.13 Inrush current waveform

Conditions: Vin : 115VAC
lout : 100%
Ta : 25°C

D4 Maint S00k a3

Switch on phase angle
of input AC voltage

<— lin

§=0°
<— Vin
20A/div__ ~100ms/div_
Switch on phase angle | <— lin
of input AC voltage
¢ =90°
Il <— Vin
| 20A/div | 100ms/div_ ]
TDK-Lambda
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2.13 Inrush current waveform

Switch on phase angle
of input AC voltage
9=0°

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

SWS1000L

Conditions: Vin : 230VAC
lout : 100%
Ta : 25°C
ﬂ ..... Jn | WA < tin
vuw i y”vaw;vwvwvwvww

[<— Vin

uuuuuuuuu

lin

TDK-Lambda

Vin
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2.14 Inrush current characteristics

(MAX) Inrush current (A)

(MAX) Inrush current (A)

Conditions: lout : 0% —
Ta: 25°C

Vin = 115VAC
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Above data included secondary inrush current.
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2.15 Input current waveform

Conditions: lout : 100%
Ta : 25°C
Vin = 115VAC
lin
| «—— Vin
10A/div 5ms/div
Vin = 230VAC
lin

10A/div 5ms/div
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Input current harmonics

2.16

Vin : 115VAC
lout : 100%
Ta : 25°C

Conditions :

SV

IEC61000-3-2 Limit (Class A)

I =
N T
T O
1 A

100.000

10.000

1.000
0.100
0.010
0.001

(W) 1U8.14n2 djuowWIeH

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic Order

Vin : 230VAC
lout : 100%

Conditions :

Ta : 25°C

3-2 Limit (Class A)

IEC61000

10.000

1.000
0.100
0.010

(W) 1Ua44n oluowIRH

0.001

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39

Harminic Order
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2.17 Leakage current characteristics

12V

24V

Leakage Current (mA)

Leakage Current (mA)

Leakage Current (mA)

Conditions : lout: 0% ——
100%  ------ee-
Ta: 25°C
f: 50Hz
0.3
0.2
,/
01 . /
/ -
0.0
80 120 160 200 240 280
Input Voltage (VAC)

0.3

0.2

0.0

80 120 160 200 240 280
Input Voltage (VAC)
0.3
0.2
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T — = -
/
0.0
80 120 160 200 240 280
Input Voltage (VAC)
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2-18 Output ripple and noise waveform

12V

24V

Conditions: Vin : 115VAC
lout : 100%
Ta : 25°C

NORMAL MODE

20mV/DIV | 2us/DIV

20mV/DIV | 2us/DIV

20mV/DIV | 2us/DIV
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2-18 Output ripple and noise waveform
Conditions: Vin : 115VAC

lout : 100%
Ta : 25°C

NORMAL+ COMMON MODE

“20mV/DIV.__ | 2us/DIV

12V << M 1ok »>
20mV/DIV | 2us/DIV
24V <4 M 210k >

20mV/DIV | 2us/DIV
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2.19 Standby current
Conditions: Ta : 25°C

10=0%
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2.20  Electro-Magnetic Interference characteristics

Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
[dBuV)]
80 20 1 ME= 10 MH=
70 \ VCClI Class B
60 | < ) |QP Limit
Point A S ceav
Ref. (0.20MHz) 50 [0 «
Dat Cimit [Measure| o {4 I
ata (dBuv)| (dBuv) §40 C : . r\ﬂ VCClI Class B
QP 645 | 458 ‘ N /m AV Limit
30 Faao 1y I H
Av_| s | s LT L L
20 Ji=o | |
A I A A
10 |
O a
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dBuV)]
80 20 1 MEz 10 MH=
0 e VCCI Class B
|QP Limit
Point B 60 «
Ref. (0.20MHz)
Limit | Measure 50 <
")) @Ey) T vcc|:| Class B
] ass
QP 645 | 475 3 40 AV Limit
AV 545 47.1 30
20
10
0 a
0.15 0.50 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.
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Electro-Magnetic Interference characteristics

SWS1000L
Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
12V
[dB(uV)]
80 B0 1 MH= 10 MH=
70 |+
' VCCI Class B
60 INg czer | QP Limit
Point A N c2av I~ A
Ref. (23.36MHz2) 50 |- : ——
Dat Limit [Measure| ™~ /w" |
aa | @Buv)| (dBpv) §a0 [« 2 A A - VCCI Class B
QP 600 | 434 ” I l | AV Limit
30 , |
AV 50.0 334 \ "
20 |-
I
W,
10 |
0 =
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dB(uV)]
80 8o 1l MH= 10 MH=
0 e ‘ VCCI Class B
ISl c=or QP Limit
Point B 60 e ‘ —
Ref. I_(24.t55|\|\;|le) Nl | \ B
imi easure 50 |so ‘ (A«
- (L), () [ B Tl uf‘/{ VC|CI Class B
~ il " ass
QP 60.0 43.2 E 40 ‘ I | H AV Limit
AV | 500 | 343 30 |14 il
20 |4 \
NN
10 |
0 [
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.
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2.20  Electro-Magnetic Interference characteristics
Conditions: Vin : 230VAC
lout : 100%
Conducted Emission
24V
[dB(uV)]
80 a 1 ME= 10 MHz
70 |-
N e VCCI Class B
60 | I | QP Limit
™.
Point A e N \
Ref. (9.57 MHz) 50 e - ]
Dat Limit [ Measure 5 _ ﬁ
| gBuv)| @Bpv)| 40 |« : Ly bl 16 VCCI Class B
o 600 | 465 | | ll M{W«/W AV Limit
30 Wl ! | Jl y
AV 50.0 | 345 L
20 | U*u H
WA O
lo 10
O a
0.15 050  1.00 5.00 10.00 30.00
Frequency [MHZ]
Phase : L
[dB(uV)]
80 g0 L ME= 10 MH=
70 |- VCCI Class B
S | QP Limit
Point B 60 .. <
Ref. (7.71MH?z) N |
Dat Limit | Measure 50 |eo B «
aa | (geuv)| (dBuv) ~ |
© . L . VCCI Class B
QP 60.0 | 483 3>, 40 M 3 l l W Il AV Limit
AV 500 | 37.3 30 Vk” . LA
20 | l
L W
10 |
0 [:}
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.
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Electro-Magnetic Interference characteristics

2.20

: 230VAC
: 100%

Vin

Conditions:

lout

Radiated Emission

o\
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[dB(u V /m)]

VCCI Class B
QP Limit
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Limit of EN55011-B,EN55032-B are same as its VCCI Class B
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1 230VAC
© 100%

lout

Vin

Conditions:

[dB(u V / m)]

Electro-Magnetic Interference characteristics
HORIZONTAL

Radiated Emission
12V

2.20

T-41
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Electro-Magnetic Interference characteristics

2.20

: 230VAC
: 100%

Vin

Conditions:

lout

Radiated Emission

24V

HORIZONTAL

[dB(u V / m)]

VCCI Class B
QP Limit

30
20
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200.0
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VERTICAL

[dB(u V/m)]

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