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Model: SWF050P-24

SEEH

Reference data

ANERE MIN 18050\0 Hjjj. . 24V
[ NOM Output Circuit
Voltage 240V MIN 0A
8¢ 'MAX | 264V BFER [NOM [ 21A
Load Current | MAX 4.2A
1. A 714514 Input Characteristics Ta=25°C
] Ei L] i | mE
HERIEH Condition ARER I m
Test Results
Test Item AN & SPEC Remarks
Vin |Load| Vin=100V Vin=240V
== 175 Y
ANER NOM|NOM 0.86A 0.42A 1A/0.4A A
Input Current Fig.1
=)
ANEN NOM|NOM 60.16W 59.33W e
Input Power
2k NOM|NOM 0.698 0.589 0.584 £ 2
Power Factor (or more) Fig.2
§j]$ 0 0 0, 0 3
Efficiency NOM|NOM 83.64% 84.77% 84%typ /85%typ Fig.3
5C K ik =
ZAEMR X4
Inrush Current NOM|NOM 8.2A 20.0A 15/30A(typ) Figd
NN IEERE 3 v
LD NOM|NOM|0.039mA(60Hz)[0.070mA(60Hz)| R=1.5kQ -C=0.15u F 0.75mA =5
Leakage Current Fig.5
= ==
EuELEE —— | MIN ON46.4V-OFF7V -—
Startup Voltage &
Stop Voltage — |[NOM ON50V-OFF33V -
= S
ADBEEE |\ oy 25ms(Ta=25°C) 20ms 213
Hold up time Fig.13
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Model: SWF050P-24 Reference data

2. A4 Output Charactﬁristics B REE.2+Q+@ Output Regulation:2+3)+@ Ta=25°C
?K#I: Eny +
HERIEH Condition ARG R I
Test Results
Test Item ABD| &R Remarks
_ Vin | Load 24V
HhlRE
1 | Output Standard | NOM|NOM -
Voltage
AHAEEZE | MIN [ MIN 23.95V X6
2 Input/Output ~ ~ ~ Fig.6
Voltage Change Fluctuation| MAX | MAX 241V
mENYT7E +49mV %6
g Temperature Drift e -48mV Fig.6
HERFMTH _ 7
*1 Warm-Up Drife |NOM|NOM 4mV Fig.7
BARERE 23598V
Total Regulation 24 149V
it ZSESV
SFEY 2472V
o) o NOM|NOM 46mV
1w ==
Ripple Voltage Foam Ta=25°C
Temperature
T 320mV(-10~0°C) Fig.8
SPEC 240mV(0~60°C)
o NOM[NOM|  187mV
7' WI4AR BIE =im 9
Ripple Noise Voltage Room Ta=25°C
Temperature
T 360mV(-10~0°C) Fig.9
SPEC 300mV(0~60°C)
HAEFERTZEEE | MIN | MIN 18.43V
6  Output Voltage ~ ~ ~
Variable Range | MAX| MAX 27.35V
21.6V
g €
SPEC 26.4V
1*F Comment
FERH70-7=)y7 VEE1:1 Used Probe = Ripple Voltage 1:1
Uy 7' WA R EBIE:A Ripple Noise Voltage 1:1
SANKEN ELECTRIC CO.,LTD. CHD40005-001-03 Augu§t 18, 2014
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Model: SWF050P-24 Reference data
3R EE4YEE Protection Characteristics
30
. = e 5
HERIER Condition HERFER e
Test Item )\.jj =0 Test Results SPEC ST
Vin | Load
BEREHE  1no —oro —ano
Over Current Protection Ta=-10°C Ta=25°C Ta=60C
MIN | MAX 5.57A 5.29A 4.94A 4.24ALL E(or more) | X|10
MIN | MAX Fig.10
BEEHEHE  1no oEo —ano
Over Voltage Protection Ta=-10'C Ta=25°C Ta=60°C
NOM| MIN 30.6V 31.2V 32.8V 27.6VLEL _E(or more) | X111
NOM| MIN Fig.11
IJt‘yFE%.FEﬁ MAX| MIN |58.0s Ta=25c | ——— —
Reset Time
4 3255 ER Environment Test Ta=25°C
-3
" = " %
HERIER Condition HERFER e
Test Item )\.jj =0 Test Results SPEC ST
Vin | Load
= =ron &% %810Hz ~ 55Hz, B #1357 IR E 2G ) —
IRENEERGFENEE) X-Y-ZH RIS B605 [ CHIR B AR R pagnL | L el
Vibration —— | —— |Frequency 10~55Hz, Sweep cycle 3min., —
_ . Acceleration 19.6m/s2, Direction X/Y/Z 60 Normal Operation
(Non—Operating) ) ;
minutes par each axis
=mAS—t NoM| max | POWOFFI=T65°CIC 1B 1R i& % POWERON EREICEE _
Power on at high temp Left the power supply at 65°Cfor one hour and turned on. Normal Operation
EERS—F NOM| Max |POWOFFIZT-15CI 1B TR & & POWERON ERICES _
Power on at low temp Left the power supply at —15°Cfor one hour and turned on. Normal Operation
FRENS50mmDESLYZLIEBEAETE 98m/s2
SVER - IR REAEL
[RREIES | —__198m/s® Conduct this test on an oak board with a EEICES .
Shock flat surface and a thickness of 10mm or more. Lift
one side of surface of the unit 50mm and drop it N 10 .
on the board. Drop 3 times for each side. ormal Uperation
5.1 /4 2 4% Noise Tolerance Characteristics Ta=25°C
2=
_ *14: _ ﬁ?ﬁ:%
HERIER Condition HERIER T
Test Item )\.jj =k Test Results SPEC Remarke
Vin |Load
FEAMATE MIN | MIN L-N +24 kV No ErrNo Damage | L-N, L-FG, N-FG
ACLineNoise ~ ~ L-FG +24 kV No Err,No Damage +2.0kV -—
(50ns~ 1000ns) MAX | MAX N-FG +2.4 kV No Err,No Damage
EY-Y M= L-N +24 kV No Err,No Damage L-N, L-FG, N-FG
LightningSurge NOM|NOM L-FG +24 kV No Err,No Damage +2.0kV 3 times -
(1.2x50 u's) N-FG +2.4 kV No Err,No Damage
MIN [ MIN [Contact discharge =8.4 kV No Err,No Damag{  3Efli&E 6.0kV
Y _ | Aerial discharge =+11.2 kV No Err,No Damagq Contact discharge -
AR Ui EESD C: 150pF, R:330Q K[PIRE 8.0kV
MAX| MAX Aerial discharge
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Model: SWF050P-24

Reference data

6.Z DD 4EE Other Characteristics Ta=25°C
=
. =3 e S
HERIER Condition HERKER e
Test Item /-\jj =Ll Test Results SPEC Remarks
Vin | Load
P-S P-E S-E P-S:3.0kV1m,3.6kV1s
442 T 3.0/3.6kV 2.0/2.4kV 0.5/0.6kV P-E:2.0kV1m,2.4kV1s
With's‘t;‘n dVoltage | | 7| (REH (REM) (RE®R) | S-E:500V1m,600Vis | —
g Leakage CurrentilLeakage CurrentilLeakage Current| (REFR15mALLT)
1.95/218mA | 1.21/1.36mA ! 0.97/1.50mA |Leakage Current 15mA or less
iR | ___|P-s1000MQ 1A L P-E1000MQ LA i S-E1000M Q LA [P-S50MQ L E(DC500VAN )|
Insulation ReSIStance (or more) (or more) (or more) P-S50M Q or more (DC500VMegger)

7.9 413998 D B FrE Dynamic Load Characteristics £ %& 7T —4 Reference data
AHEREH SAERFEE Test Results BE
Test Condition 24V Remarks
- 23.60V
LESLOE 2450V
P 22.70V X14
L 2440V
ANERE
e | &t | Vin MIN
HAhEE T hERn 0A
Output BB /JIL (1 0 )
Voltage . ms Fig.14
Condition utput ~
4.2A
Current (10ms)
5 _,:_
SPEC -
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Model: SWF050P-24

SEEH

Reference data

BEERA)
Load Current(A)

BT A H B e (B faT sl < L C) Z1% Model
Fig.1 Input Current Characteristics (vs Load Current) SWF050P-24
1.20 A F:dnput
' AC85~264V
1.00 H 73:Output
24V, 40%~ 100%
= < 0.80 == umjx :Temperature
Ry / Ta=35C
g S 0.60 = Vin=85V ‘Remarks
R 3 / —8—Vin=100V
< g- 040 / Vin=240V
0.20 e \/IN=264V
0.00 . ;
0.5 1.5 2 25
BREERNA)
Load Current(A)
. SEp ARSI ZT% Model
Fig.2 Power Factor Characteristics (vs Load Current) SWF050P-24
0.80 A FJ:Input
AC85~264V
0.70 e ——— i 71:Output
0.60 — | 24V, 40%~ 100%
5 0.50 = Temperature
g . Ta=25°C
L ':": 0.40 V!n—85V :Remarks
(4] === \/in=100V
2 0.30
g Vin=240V
0.20 == \/in=264V
0.10
0.00 . .
05 1.5 2 25
BEERA)
Load Current(A)
SR EI 1) 712 Model
Fig.3 Efficiency Characteristics (vs Load Current) SWF050P-24
90 A 73:Input
80 4%;?-3-——5——& AC85~264V
H A3:0utput
10 24V, 20%~100%
3 60 5Ej§:Temperature
£ T 50 - Ta=25°C
B S Vin=85v &% :Remarks
R O 40 == \/in=100V
o 30 Vin=240V
20 e \/in=264V
10
0 . . . T
0 0.5 1 1.5 2 25
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Model: SWF050P-24
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Reference data

Input Voltage(V)

_-:m -
X4 EA B TE(AN N BIEI-x L C) 712 Model
Fig.4 Inrush Current Characteristics (vs Input Voltage) SWF050P-24
25 A FJ:Input
AC100~200V
H 77:Output
% 24V A
- § ,mjx :Temperature
2 815 25°C
i S &= Remarks
g | | TR
G 10 ——I(A) — b R3=HE
B S Cold Start
K .E v old Sta
5
0
100 ANEEWN) 200
Input Voltage(V)
X5 w5 28 T T T B L (<X L C) T1 % Model
Fig.5 Leakage Current Characteristics (vs Load Current) SWF050P-24
0.08 A BInput
AC100~240V
o / H 77:0utput
006 —— To=2.1A
< f
= £005 ;m = :Temperature
Tt __— Ta=25°C
= § 0.04 4 :Remarks
P O
;Eng 2 003 [ ——1mn) |
g S 002
3
- 0.01
000 . . . R=15kQC=0.15uF
50 100 150 200 250
ABNEE(WV)

Load Current(A)

X6 LBt = (R A B =X L C) 712, :Model
Fig.6 Output Voltage Accuracy Characteristics (vs Load Current) SWF050P-24
24.10 A 7:Input
AC100~240V
— e~ H 73:0Output
52405 — . 24V, 0%~ 100%
< @ o~ ‘B = Temperature
> o =4==Ta=—10°C Vin=100V | }.=2%
< e RS T AZ608
tH %24'00 * X 8 Ta=10°C Vin=240V | Fopram 200 C.
[ {52 :Remarks
R 2395 — _ = T2a=25°C Vin=100V
H3 = — 4= Ta=25°C Vin=240V
323.90 —#=Ta=60°C Vin=100V
—@—Ta=60°C Vin=240V
23.85
0 0.84 1.26 1.68 2.1
BREERWA)
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SEEH

Model: SWF050P-24 Reference data
7 7Bk JJMTE 702 ‘Model
Fig.7 Warm—Up Drift Characteristics SWF050P-24
A F1:Input
24.68 AC100V
24.48 H 73:0utput
S 24V 21A
S %24.28 ,mix :Temperature
o 8 Ta=25°C
H =2408
e 2 S— < O * S e T 5 Remarks
R 2388 ——Vo
%23.68
o
23.48
23.28

0:00 0:01 0:03 0:05 0:10 1:00 2:00 8:00
@I (Hr)

Warm-Up Time(Hr)

X8 Ju7 b Bl xILC) T1 % Model
Fig.8 Ripple Voltage Characteristics (vs Load Current) SWF050P-24
200 A F1:Input
AC100V
160 i 77:0utput
=~ % 24V, 40%~ 100%
Ex / 2= Temperature
H g 120 Ta=-10°C~Ta=60°C
}EE E / a===T3=-10°C ﬂ%%;Remarks
™o 80 —B—-Ta=25°C
2 g
-z 40 - B | Ta=60°C
0 T U T
0.5 1 1.5 2 25
BEERA)
Load Current(A)
9 U7 N/AA B (B T Bl =3 L C) T :Model
Fig.9 Ripple Noise Voltage Characteristics (vs Load Current) SWF050P-24
350 A 72:Input
AC100V
300 ——

/ £ 70:Output
24V, 40%~ 100%
250 -
/ mJ=. lemperature
200 Ta=—10°C~Ta=60°C
150 —+—Ta=-10°C | | . {F7:Remarks
=== Ta=25°C

HA)vTIL/A X (mV)
Ripple Noise Voltage(mV)

100 — Ta=60°C
50
0 r . .
05 1 1.5 2 25
BREER®A)
Load Current(A)
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SEEH

Model: SWF050P-24 Reference data
10 BE s TE <X C) 1% :Model
Fig.10 Over Current Protection Characteristics (vs Load Current) SWF050P-24
A F1:Input
30.0
AC100V
250 tH 77:Output
S 24V
< \320.0 5E]§:Toemperatuge
E g Ta=—10"C~Ta=60"C
2150 Ta=—10°C &= Remarks
5 / ——Ta=25°C
_g. 10.0 Ta=60°C
© 5.0
0.0 :
0.0 1.0 2.0 ﬁﬁ%ﬁ%ﬁ(A) 40 50 6.0
Load Current(A)
K11 BE It TEGR = x L C) 1% Model
Fig.11 Over Voltage Protection Characteristics (vs Temperature) SWF050P-24
A F1:Input
40.0
39.0 AC100V
' H 77:Output
5 %80 io=0A
2370 B/ Temperature]
> 360 Ta=—10°C~Ta=60°C
H 5 350 [ 5% Remarks
> 340
R .o =0=\/o
H 3 330
(*)5 32.0 /
31.0 —
30.0 r T
-10 25 60
EBERE(C)
Ambient Temperature(°C)
TX[12 e B [ For TECA ) BB IE [<>xG L C) T2 Model
Fig.12 Start-Up Time Characteristics (vs Input Voltage) SWF050P-24
A F:Input
500
450 AC85~264V
400 i 73:Output
. lo=2.1A
= §350 B = Temperature
£ *087300 : Ta=—10°C~Ta=60°C
o £ 250 = ' — {i5? :Remarks
# '3 000 —— - ——Ta=-10
& 25 < * == Ta=25
B & Ta=60
&% 100
50
0 T T T T T
85 100 132 180 240 264
AREE(WV)
Input Voltage(V)
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B13 X 7B B el (BT sy <> L C)
Fig.13 Hold up time Characteristics (vs Load Current)

900

800

700 %
5600 \\

12 Model

SWF050P-24

A F1:Input

AC100~240V

H 77:Output

AN

=4—Ta=—10°C Vin=100V

== Ta=—-10°C Vin=240V

Ta=25°C Vin=100V

=>=Ta=25°C Vin=240V

=¥=Ta=60°C Vin=100V

Ta=60°C Vin=240V

24V, 20%~ 100%
5Ei§:Temperature

Ta=-10°C~Ta=60°C

Fﬁq %:Remarks

1m————ﬁ§==s—~*‘
0 T T
0.42 1.05 2.1

BRIERA)
Load Current(A)

14 71T T D BRI
Fig.14 Dynamic Load Waveform
Fek Stop ]

24.0V-Iw i

0A->

12 Model

SWF050P-24

A F3:Input

Vin=85V

HARE
Output
Voltage

BREER
Load
Current

T I 20.4mVv

H 77:Output

[0=0A<=4.2A

5uE:'1]§::Temperature

Ta=25°C
|75 Remarks

HAEE
OutputVoltageVer
tical: 1V/div
BEER
LoadCurrentVertic
al:2A/div

B ]
TimeHorizontal :
4mS/div

XI15 B AL iL £ UK
Fig.15 Output Voltage Rising Waveform
Tek Run 4

T2 Model

SWF050P-24

Trig?

=

ANEBE
Input Voltage

A FJ:Input

Vin=100V

H A3:0utput

<0V

HABE

Ch3] 10.0V
50,00 %

0w WM 100ms] A Ch3 S

Output Voltage

<0V

10.0 W

lo=2.1A
55'1]§::Temperature

Ta=25°C

{57 :Remarks

ANERE
InputVoltageVertic
al: 100V/div
HAEE
OutputVoltageVer
tical: 10V/div

B ]
TimeHorizontal :
100mS/div
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16 BN EBIL L KUK
Fig.16 Output Voltage Falling Waveform
Talk Run |

Trig?

AHBE |
Input Voltage

<0V

HABE
Output Voltage

T MiE i v
Ch3[ 10.0WV

iy

<0V

CM20.0ms A ChE L 9.60 WV

S0.00 %

12 Model

SWF050P-24

A F1:Input

Vin=100V

H 77:Output

[o=2.1A

5uE:'1]§::Temperature

Ta=25°C

Fﬁq % ‘Remarks

ANER
InputVoltageVertic
al: 100V/div
HAOERE
OutputVoltageVer
tical: 10V/div

B ]
TimeHorizontal:
20mS/div

[T 1 7 7C A B % 12

X117 A EiRIKR

Fig.17 Inrush Current Waveform
Talk Run E

Trig?

i
-

OA> ™

513

10,0 A 425

~[=_2008 ]

RAER

Inrush Current

3
1

MZ.00ms A Chd S 4.20 A

00,00 %

12 Model

SWF050P-24

A F3:Input

Vin=200V

H 77:Output

[o=2.1A

5uE:'1]§::Temperature

Ta=25°C
|75 Remarks

HAOERE
InrushCurrenteVer
tical: 10A/div

e
TimeHorizontal :
2mS/div

18 308 B It i 1

Fig.18 Over Voltage Waveform

Tak Stop -

[stav |

ov-> B

T2 Model

SWF050P-24

A F:Input

Vin=100V

H A3:0utput

Io=0A
55'1]§::Temperature

HAOEE

Output Voltage

Ta=25°C

{57 :Remarks

EE

P O W

M 2008 A Chz2 S 70.0mV

HAOERE
OutputVoltageVer
tical: 10V/div

i
TimeHorizontal :
2S/div
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Model: SWF050P-24
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Reference data

3
Frequency [MHz]

19 % & i & 1T R % 1%, Model
Fig.19 Conduction Noise Waveform SWFO050P-24
Model Name » EWFOBOP-24 .
bode | Ho. Test Mode s 24Y/2 18 A.j] Input
Serial Mo. : y Temp/Humi : Vin=100V
Power Supply oACIO0Y S 2a0Y Operator :
eno : Limit : CISFR Pub.2? Class B (OF) t} 77:Output
100 —LISN Ya Yh  Det.Mode : PEAK To=2 1A
<8 R[F..
an init umjx..Tempfrature
80 — ¥a Ta=25"C
- 70 |5 Remarks
3 [r———]
g G —
F il EIH\'L gk
E 40 "I:l"‘-llI i J[\‘Ml\ :m-\' 1! i miﬂ%ﬂmm o o - ¥ “"&A
E a0 r A s o o Lt SRV e kil binthe o)
20
10
I
18 .2 .3 b 7 1 3 b 10 20 an
Frequency [MHz]
X120 2 & i+ e It 712 Model
Fig.20 Conduction Noise Waveform SWFO050P-24
A F3:Input
Mode | Mame : SWFOSOP-24 :
Mode | MNo. : Testfh'lode DoRAVS2 1A Vin=230V
Zerial Mo. : TempHumi : .
Power Supply - ACI00Y/230Y Operator : i 71:Output
Wemo : Limit : CISPR Pub.22 Clazs B (QP) Io=2.1A
100 LIS V¥a Vb Det.Mods : PEAK — :
hij::Temperature
:E —Linit Ta=25°C
i W %72 Remarks
z —
g€ g0 —_—
. ik =
L N A 7
T R W V(R G e e e Ay
Eoan R ¥ LI e o il [ Y TR aal m"'-'“f_‘.‘."ﬂh‘
a0
10
0
15 .2 .8 5 7 1 10 20 a0
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SAEREIFRE Test Circuit

B @ ©® @
THTow D
#HHEEE ARz
@ @ @ @ f\i FOWER T LOAD
SUPPLY c1
— H| o
\— Fru R
a3
Oscilloscop
s AT R 25 Measuring instruments 2% B HEEIZIDMMTEIE
QYSZEXY Variable autotransformer Output voltage is measured with DMM
@%’Eﬁ%ﬁyx Isolation transformer
@7 L—-h- A circuit breaker BFaVT VY Load capacitor
@DEFRET Ammeter 24V Circuit C1: Electrolytic Capacitor 100 i F
®FEHE Wattmeter Film Capacitor 01uF
®EX:t Voltmeter
EiREt Ammeter
@ vy MEH Shunt resistor
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