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1.1 Circuit used for determination

(1) Steady state data

Digital Power Meter -
AC  +
S.D i
AC v
115V P.5. =~
i
AC  —

Controlled temp. chamber

(2) Over current protection (O.C.P) characteristics

Same as steady state data.

(3) Over voltage protection (O.V.P) characteristics

_(A) A
&) °
AC -—— ] —_— —
230V =~ Y P.S. v
AC _
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(4) Output rise characteristics

S.D

AC
115V

oo @ AC  +
v P.S.
AC -

(5) Output fall characteristics

K

Same as output rise characteristics.

(6) Dynamic load response characteristics

S.b
AC
115V

Output current waveform :
0% <—> 100%
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VR

Load 1

Load 2

lout

Output current waveform :
50% «<—> 100%
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SWS75

(7) Inrush current characteristics

s.D VR

AC Digirush
115V Curranter

Current probe

(8) Leakage current characteristics

s.b VR

AC
115V

Leckage current meter
Note:  Leakage current measured through a 1k ohm resistor.
Range used : AC + DC (For SIMPSON MODEL 228)

(9) Output - ripple, noise waveform

Notmal Mode
AC
ouT
AC = PS
115/230V =] "
Oscilloscope

Bandwndth : 2 0MHz
Probe : 12inch twisted
pair terminated with C1 and C2.

L :150mm
Cl1 : 47 vF Electrolytic Capacitor
C2 : 0.1uF Film Capacitor
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(10) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

LISN 50€/50uH DUT
EMI Receiver System /\ e AL Plate(Earthed)
D=80cm
\</ A
A l AC Cord Stand
H=80cm
[ [ 1 v
A
| I —0
Earth Metal Ground Plane Filter Input Line
(b) Radiated Emission Noise
D=3m
EMI Receiver System
Biconical Antenna DUT
/ AL Plate(Earthed)
AN A L —+—— Stand
H=80cm
Turn Table
r
Y
! | T _ O
Earth Metal Ground Plane Filter Input Line
DENSEI-LAMBDA T-4



1.2 LIST OF EQUIPMENT USED

SWS75

EQUIPMENT USED MANUFACTURER MODEL NO.
1 Oscilloscope HITACHI V-1050F
2 Digital storage oscilloscope TEKTRONIX TDS 540A
3 Digital volt meter FLUKE 45
4 Digital power meter YOKOGAWA WTI110
5 DC ampere meter YOKOGAWA 2051
6 Dynamic dummy load Chroma 63030
7 Current probe/amplifier TEKTRONIX A6303/AM503B
8 Controlled temperature chamber TABAI-ESPEC SU-240
9 Leakage current meter SIMPSON 228
10 | Digirush currenter TAKAMIZAWA CYBERNETICS | PSA-200
11 EMI receiver HEWLETT PACKARD HP8546A
12 | LISN EMCO 3825/2
13 | Biconical antenna EMCO 3110B

DENSEI-LAMBDA
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2. Characteristics

2.1 Steady state data

(1) Regulation - line and load, temperature drift

SWS75

r 5V 1. Regulation-line and load condition Ta:25°C
Iout\ Vin 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 5.023v 5.023V 5.023V 5.023v 0.000V 0.000%
50% 5.003V 5.003V 5.003V 5.003V 0.000V 0.000%
100% 4,983V 4983V 4.984V 4983V 0.001V 0.020%
load 0.040V 0.040V 0.039v 0.040V
regulation 0.800% 0.800% 0.780% 0.800%
2. Temperature drift conditions Vin=115VAC
Tout = 100%
Ta -10°C +25°C +50°C temperature stability
Vout 4992V 4.983V 4974V 0.018V L 0.360%
12V J 1. Regulation-line and load condition Ta:25°C
[out \ Vin 85VAC 115VAC | 230VAC | 265VAC line regulation
0% 12.023V | 12.023V | 12.024V | 12.023V 0.001V 0.008%
50% 12.017V | 12.017V | 12.016V | 12.015V 0.002v 0.017%
100% 12.010V | 12.010V | 12.009V | 12.007V 0.003V 0.025%
load 0.013v 0.013V 0.015V 0.016V
regulation 0.108% 0.108% 0.125% 0.133%
2. Temperature drift conditions Vin=115VAC
lout = 100%
Ta -10°C +25°C +50°C temperature stability
Vout 12.022V | 12.010V | 12.005V 0.012v 0.100%
[ 24V 4] 1. Regulation-line and load condition Ta:25°C
Tout \ Vin 85VAC 115VAC | 230VAC | 265VAC line regulation
0% 24007V | 24.008V | 24.008V | 24.009V 0.002v 0.008%
50% 24.002V | 24.003V | 24.004V | 24.004V 0.002V 0.008%
100% 23.999V | 23.999V | 24.001V | 24.001V 0.002V 0.008%
load 0.008V 0.009V 0.007V 0.008V
regulation 0.033% 0.038% 0.029% | 0.033%
2. Temperature drift conditions Vin=115VAC
Iout = 100%
Ta -10°C +25°C +50°C temperature stability
Vout 23.986V | 23.999V | 24.008V 0.022V 0.092%

DENSEI-LAMBDA

T-6



SWS75

2.1 (2) Output voltage and Ripple voltage v.s. Input voltage Conditions  Iout : 100%
Ta : -10°C =-------

5V

6 - - - X - - X - X 150
' : QOutput voltage ‘ '
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2.1 (3) Efficiency and input current v.s. Qutput current Conditions Vin
5V Ta
4.0 - - - - - 90
Efficiency . . :

<

5

£

=

]

s

=

=

12V

<

s

£

e

=

(=]

s

(=%
=

Output current (%)
24V

Input current (A)

Output current (%)
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: 85VAC
1 115VAC
: 230VAC
:265VAC

:25°C

Efficiency (%)

Efficiency (%)

Efficiency (%)



2.2

Over current protection (OCP) characteristics

5V

Output voltage (V)

12V

Output voltage (V)

24V

6.0

5.0

4.0

3.0

2.0

1.0

0.0

12.0
10.0
8.0
6.0
4.0
2.0
0.0

25.0

SWST75

20.0

15.0

10.0

Output voltage (V)

5.0

0.0

Conditions Ta : -10°C
25°C
: 50°C
Vin: 115VAC
. . . : )
0 20 40 60 80 100 120 140 160
Output current (%)
0 20 40 60 80 100 120 140 160
Output current (%)
0 20 40 60 80 100 120 140 160
Output current (%)
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2.2

Over current protection (OCP) characteristics Conditions Ta :

5V

Output voltage (V)

12V

Output voltage (V)

24V

Output voltage (V)

Vin :

6.0

SWS75

-10°C
25°C
50°C

230VAC
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0 fooedee b e
20 feemeedonneden e N
) U SO AN SNt SR S A

0.0 t ' . ' ; ' '

5.0 . _ : : : S

0 20 40 60 80 100 120 140
Output current (%)
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12.0 : : d ' d SRR
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20 poren- . Teeees S e
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160

200 p----- REEEE veeee- REE Ve | )
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100 fooefoedn e B

0.0 L - - '

50 ----- e Teenn S e e N/ A

0 20 40 60 80 100 120 140
Output current (%)
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SWS75

2.2 Over current protection (OCP) characteristics Conditions  Vin: 85VAC
1 HI5VAC
230VAC
1 265VAC
Ta: 25°C
5V
6.0
~ 50 ——— e
2 :
g 40 f----- REEE R LR R R (R A SRR R
S : : : A
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0 20 40 60 80 100 120 140 160
Output current (%)
12V
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2.3

5V

|

12V

24V

Over voltage protection (OVP) characteristics

Conditions

5V/DIV 1s/DIV

L 10V/DIV L 25/DIV
DENSEI - LAMBDA

SWS75

Vin
Iout
Ta

: 230VAC
0%
: 25°C

«— OVP point

<= Vout

ov

- | «=— OVP point
| -==— Vout

| == OVP point
{ =<=— Vout

T-12



2.4  Output rise characteristics

12V

SWS75

Conditions Vin : 85VAC (A)
:115VAC (B)
1 230VAC (C)
: 265VAC (D)
Iout : 0%
Ta :25°C

<4+——— Vout

4— Vin

|. 2:V/DI:V

| 100ms/DIV

24V

<4— Vout

| «——— Vin

100ms/DIV

1 4+— Vout

| «—— Vin

10V/DIV

100ms/DIV

DENSEI - LAMBDA
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2.4 Output rise characteristics

SWS75

Conditions  Vin : 85VAC (A)

: 115VAC (B)
1 230VAC (O)
1 265VAC (D)
Iout : 100%
Ta 1 25°C

<4+— Vout

]

2V/DIV | 100ms/DIV J
DC B A
<«—— Vout
........ 44— 1\
I, <— -
| 5V/DIV | 100ms/DIV J
N il

<4— Vout

-

<4— Vin

10V/DIV

DENSEI - LAMBDA
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SWS75

2.5 Output fall characteristics Conditions Vin  : 85VAC (A)
: 115VAC (B)
1 230VAC (O)
1 265VAC (D)
Iout : 0%
Ta 1 25°C

| «——— Vout

+— v

| «—— Vin

| ¢——— Vout

— — (Y

| «—— Vin

24V

{ 4—— Vout

| «—— Vin

[ IR
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2.5 Output fall characteristics

SWS75

Conditions Vin : 85VAC (A)

: 115VAC (B)
: 230VAC (O)
:265VAC (D)
Iout : 100%
Ta : 25°C

] «—— Vout

| —— OV

4— Vin

<4+— Vout

4__ Vin

ps ¢ P
,,'i,,i,',,
L : . T
LA B B e i
:||||||llllllllllltllllII--IIII|ILJ|||||A![|J|14:||-
l 2V/DIV | 50ms/DIV
A B C D
12v | | | l
,,Hl,\,r]]q
e | R -
:Jljji....i...-Iu-:lun:"u:-nIJzul....!.u.l....'
[ 5V/DIV 50ms/DIV
AB C D
24V

|I‘IIIIIIIITTT T

l||ll‘ll||llll|ll)llll

RN FTUTE PN N N

N PR SRS EUE T FEEee

L 10V/DIV |

50ms/DIV

DE

NSEl - LAMBDA

<4+— Vout

] —— oy

4— Vin
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SWS75

2.6 Hold up time characteristics Conditions Vin  :115VAC ————~
:230VAC ——
Ta : 25°C

1000
@
E
W
E
=}
o 100
=)
=
2
e
10
0 20 40 60 80 100
Qutput current(%)
12v
1000
™
E
P
E
= 100
=9
=
-
=
=
10 : . ;
0 20 40 60 80 100
Output current(%)
24V
1000
™
g
W
E
- 100 1
o,
=
=
E]
=
10

0 20 40 60 80 100

Output current (%)
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SWS75

2.7 Dynamic load response characteristics Conditions  Vin : 115VAC
Ta : 25°C
L sv |
f=100Hz
Load current tr = tf = 50us Load current tr = tf =50us
50% «——> 100% 0% «——> 100%

14— Vout—pf

100mv/DIV ]| 2ms/DIV 200mV/DIV 2ms/DIV

+0.66% -0.82% +2.62% -5.70%
f=1kHz
Load current tr = tf = 50us Load current tr = tf =50us
50% «—> 100% 0% «——> 100%

-~ 4— Vout—p

|4 Tout —»

100mV/DIV 200ps/DIV 200mV/DIV 200us/DIV
+0.92% -1.32% +3.74% -6.24%
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2.7 Dynamic load response characteristics

l

5V ]

f=100Hz

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

| &— Jout —»

100mV/DIV 2ms/DIV
+0.36% -0.56%
f=1kHz

Load current tr = tf = 50us

~ 100mV/DIV

~ 200ps/DIV

+0.58%

-0.80%

SWS75

Conditions  Vin 1 230VAC
Ta : 25°C
Load current tr = tf =50us

0% <—> 100%

| 4—Vout—»|

L

200mV/DIV

2ms/DIV

+2.22%

-5.88%

<+— Jout —» |

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

200mV/DIV 200us/DIV
+5.26% -6.40%

DENSEI-LAMBDA
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2.7  Dynamic load response characteristics

[ 12V ]

=100Hz

SWS75

Conditions  Vin : 11SVAC
Ta 1 25°C

Load current tr = tf = 50us
50% ¢« > 100%

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

—

'._ <4— Jout —»
100mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
10.23% 20.28% 10.28% 0.91%
t=1kHz

Load current tr = tf = 50us
50% «— 100%

Load current tr = tf = 50ps
0% «——> 100%

| «— Tout —»

<+—Vout—»f

100mV/DIV 200us/DIV

200mV/DIV 200us/DIV

+0.46% -0.33%

+0.47% -1.11%

DENSEI-LAMBDA
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SWS75

2.7 Dynamic load response characteristics Conditions  Vin 1 230VAC
Ta : 25°C

[ 12v |
f=100Hz

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

100mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.16% -0.20% +0.28% -1.51%

f=1kHz

Load current tr = tf = 50ps Load current tr = tf = 50pus
50% ¢«— 100% 0% <—> 100%

»-‘V- J\-... 'Vh J}N«i{—Vout—b *‘\JM««-V»___/\

<— Jout —p

200pus/DIV 200mV/DIV 200ps/DIV
+0.33% -0.33% +0.49% -1.60%
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2.7 Dynamic load response characteristics

-

f=100Hz

24V |

Load current tr = tf= 50us
50% ¢« 100%

SWS75

Conditions  Vin : 115VAC
Ta : 25°C
Load current tr = tf = 50us

0% <—> 100%

| 4— Tout—» |

-
100mV/DIV 2ms/DIV
+0.19% -0.20%
f=1kHz

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

200mV/DIV 2ms/DIV
+0.46% -0.58%
Load current tr = tf = 50pus

0% <—> 100%

| 4—Vout—»

<+— Jout —p

SRS

L

L

100mV/DIV 200ps/DIV

+0.20% -0.23%

200us/DIV

+0.31%

-0.48%
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2.7 Dynamic load response characteristics Conditions  Vin :230VAC
Ta : 25°C
| 24V |
f=100Hz
Load current tr = tf = 50pus Load current tr = tf = 50us
50% «—— 100% 0% «—> 100%

«—Vout—»f \ — L

44— Jout —¥ |

100mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV

+0.15% -0.15% +0.19% -0.26%

f=1kHz
Load current tr = tf = 50us Load current tr = tf = 50us
50% ¢ 5 100% 0% <——> 100%
| e ot — ﬂ

100mV/DIV 200us/DIV 200mV/DIV 200us/DIV

+0.13% -0.18% +0.21% -0.38%
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SWS75

2.8 Response to brown out characteristics
Conditions Vin

Iout
5V Ta
Vout
A=38ms
B=39 '
ms b i OV
|«=— Vin
50ms/DIV
12V
]
Vout
A=42ms
B=43ms | | o ‘ . oV
5V/DIV | 50ms/DIV |
24V A B
Vout
A=43ms
B=44
ms oV
1 =—Vin

lOV/DIV‘ 5(51#5/DIV T

DENSEI - LAMBDA

: 115VAC
1 100%

. 25°C
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2.8 Response to brown out characteristics

5V

Conditions

A=196ms
B=197ms

2V/DIV

12V

A=207ms
B=208ms

SWS75

Vin
Iout
Ta

Vout

ov

- Vin

| =— Vout

ov

| SO:ms/DIV = |

24V

A=208ms
B=209ms

{=— Vin

10V/DIV

50ms/DIV

DENSEI - LAMBDA

Vout

| =— 0V

| -==— Vin

: 230VAC
: 100%

: 25°C
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2.9 Inrush current waveform

5V

Switch on phase angle
of input AC voltage
9=0

Switch on phase angle
of input AC voltage
6 =90°

Conditions Vin

10A/DIV

20ms/DIV

DENSEI - LAMBDA

SWS75

: 115VAC
Iout : 100%
Ta : 25°C

~— lin

-=— Vin

- Iin

-=— Vin
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SWS75

2.9 Inrush current waveform Conditions Vin : 230VAC
Iout : 100%
Ta : 25°C
5V
~<— [in
of input AC voltage
6=0°
-=— Vin
20A/DIV 20ms/DIV
- Iin
Switch on phase angle
of input AC voltage
¢ =90°
-=— Vin
20A/DIV 20ms/DIV

DENSEI - LAMBDA T-27



2.10  Leakage current characteristics Conditions lout : 0%  ----------
2 100%
Ta :25°C
f : S0Hz

Equipment used : MODEL 228 (Simpson)

5V |
1
<
g
=
-]
£
=
(]
%)
on '
« .
2 .
g .
] .
O N A
80 120 160 200 240 280
Input voltage (VAC)
12V
1
<08
g
g 06
=
=
&
g 04
<
=
]
5 02
0
80 120 160 200 240 280
Input voltage (VAC)
24V
1
< 0.8
g
§ 06
S
=
(24
& 04
]
=
g
- 0.2
0
80 120 160 200 240 280
Input voltage(VAC)
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2.11

Output ripple and noise waveform

NORMAL MODE

5V

Conditions Vin

Tout
Ta

NI RN IS I

4+
F

F b

NI NI IS

[T T [T T T T [T T T Ty T T T [T T T T [T T I T [T [T T r T[T 1T [ TTTT]

I

20mV/DIV

2us/DIV

12V

IUNLILIL I T L L L L B B

FENEE ST NNERE SWE RS R RN

[ A
1t

e TSN STl S STl BN

T

1

20mV/DIV

2us/DIV

24V

LELSLI B LU S B NS N B o ML L N R

NI A W A AN EN A S WA
L e B e

LELEL L U A S B S SR AR}

- L ]
I N B B NI S NS N N E RN

W

-=— Vout

20mV/DIV

2us/DIV
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:115VAC
: 100%
: 25°C
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2.11  OQutput ripple and noise waveform

NORMAL MODE

5V

SR FNLEL L LA LS L L L L L L B L LA B0 LN SR BB LS

W R RS NN N SIS A A W A W

20mV/DIV

2ms/DIV

12V

WEALJLINLEN LI LA B L L (N L L L L L L L) I

ETER T ATEEEE T AT ST AT S A AT ST S AT AT N AN AT AN A AT AN M A e

| 20mV/DIV

2ms/DIV

24V

LRI L N L NN LN

VAR TE TS TS SUTE ST NS N W R RN

LALJLES FLJNL AR NS N0 B S NS0 B L S L B

20mV/DIV

2ms/DIV
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Conditions Vin :115VAC

Iout :100%
Ta 1 25°C

-=— Vout
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2.11

Output ripple and noise waveform

NORMAL MODE

5V

Conditions

[TT T T[T F T [T T T YT T T T TTTT

IFENITINE ETEVEENS BN AU AT IS U AN ST A

LABLIN L L L L LN ) O B

Aebetresbenleebrbreerdrel e e shmmbeambed et )

20mV/DIV

2us/DIV

12v

T T T T Ty T T T T

LANLENL SN B S L (AN L L L L O
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2.11

Output ripple and noise waveform
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SWS75

2.12  Electro-Magnetic Interference characteristics

Conducted Emission
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2.12 Electro-Magnetic Interference characteristics

Conducted Emission

SWS75
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2.12  Electro-Magnetic Interference characteristics

Conducted Emission

SWS75
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SWS75

2.12 Electro-Magnetic Interference characteristics

Conducted Emission

Conditions
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2.12 Electro-Magnetic Interference characteristics

Conducted Emission

SWS75
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2.12 Electro-Magnetic Interference characteristics

Conducted Emission

SWST75
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SWS75

2.12  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
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SWS75

2.12  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
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SWS75

2.12  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
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SWS75

2.12  Electro-Magnetic Interference characteristics

Radiated Emission

Conditions
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2.12  Electro-Magnetic Interference characteristics

Radiated Emission
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2.12

Radiated Emission

Electro-Magnetic Interference characteristics

SWS75
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