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ANERE MIN 18050\0 Hjjj. . 24V
Treni NOM Output Circuit
Voltage 240V MIN 0A
8¢ 'MAX | 265V arER [NOoM [ 10.0A
Load Current | MAX -
PEAK 21.0A
1. A J45 % Input Characteriistics Ta=25°C
*14: =t + :
HERIER Condition AABRIER % 7%
Test Results
Test Item AN &% SPEC Remarks
Vin |Load| Vin=100V Vin=240V
ANER T
Input Current NOM|NOM 2.664A 1.144A 2.8A/1.2Atyp Fig.
==
ATIEN NOM|NOM 262.90W 253.74W e
Input Power
hE X2
Power Factor NOM|NOM 0.99 0.93 0.99/0.95typ Fig.2
BIES ] , \ X3
Efficiency NOM|NOM 91.3% 94.6% 91/94%typ Fig.3
G A o ik - =
ZAER _ . 100V:15Atyp | X4
Inrush Current e 18.9A 31.8A (Vin=200V) 200V:30Atyp | Fig.4
TRIEER 0.150/0.30mA | EI5
Leakage Current e 0.09TmA 0.229mA or less 60Hz | Fig.5
EEFELERE — | MIN ON35V-OFF8V — —
Start-Up Voltage &
Stop Voltage — |NOM ON37V-OFF26V -— -—
352, L] W
Aﬁﬂﬁ&ﬁﬁﬁﬂ 100V|{NOM 38ms 20ms or more 12
Hold up time Fig.12
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2.t A4 Output Charac’cﬁciristics *RE R EE.2+Q+@ Output Regulation:2+3)+@ Ta=25°C
?K#I: Eny +
HERIEH Condition AERIER S
Test Results
Test Item AB| &R Remarks
_ Vin | Load +24V
HhRE
1 | Output Standard | NOM|NOM 24.002
Voltage
AHAEEZE | MIN [ MIN 23.976 X6
2 Input/Output ~ ~ ~ Fig.6
Voltage Change Fluctuation| MAX | MAX 24.028
RENY7R —0.084V X6
g Temperature Drift e 0.179V Fig.6
RN YIE -0.01V X7
. Warm—Up Drift e 0.004V Fig.7
REREE 23882
Total Regulation 24211
ks 23.2'\8’0V
SPEG 24720V
o NOM[NOM|  62.0mV
I ==
; )7 )l'EE.]:T: Elﬂ X8
Ripple Voltage Foam Ta=25°C
Temperature
T8 320(Ta=—10~0°C) Fig.8
SPEC 240(Ta=0~50°C)
o NOM[NOM|  92.0mV
97 WIARBIE =R
Ripple Noise Voltage Room Ta=25°C
Temperature
T8 360(Ta=—10~0°C)
SPEC 300(Ta=0~50°C)
HAEERTZ R | MIN | MIN 19.964V
6  Output Voltage ~ ~ ~
Variable Range | MAX|MAX 28.583V
ks 21.(’530V
SPEC 26.400V
12 Comment
FERH70-7=)y7 VEE1:1 Used Probe = Ripple Voltage 1:1
97’ WA R BIE:A Ripple Noise Voltage 1:1
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- Ea - fen
HERIER Condition HERFER e
Test Item )\.jj =0 Test Results SPEC S
Vin | Load
BEREHE  1no —opo —ano
Over Current Protection Ta=-10C Ta=25°C Ta=60C
+24V MIN [ MAX 25.38A 27.81A 29.25A 21.21ALL Lk (or more) F%
BEEHEHE  1no —oEo —ano
Over Voltage Protection Ta=-10°C Ta=25°C Ta=60°C
. 10
+24V MAX | MIN 33.5V 34.3V 35.6V 27.6VLEL_E(or more) Fig.10
| W
i MAX| MIN 26.7s (Ta=25°C) - -
Reset Time
4 3215 ER Environment Test Ta=25°C
- Ea - fen
HERIER Condition HERFER e
Test Item )\.jj =6 Test Results SPEC S
Vin | Load
= =ron &% %810Hz ~ 55Hz, B #1357 IR E 2G ) —
RENEERGFENEE) XY ZH RIS B605 [CCHIR B AR R pagL | L D)
Vibration | ___ |Frequency 10~55Hz, Sweep cycle 3min.,
Af:celeration 19.6m/.82, Directlion X/Y/Z 60. Normal Operation
(Non—Operating) minutes par each axis. There is no problem in
P g appearance and characteristics
=aA—h nom| nom| POWER OFFIZT80°CIZ1 BRI AKX % POWER ON EFICES
Power on at high temp Left the power supply at 80°C for one hour and turned on. Normal Operation
EERG—} NOoM| nom| POWER OFFIZT-15°CIZ 185 M & % POWER ON EFEIZFE
Power on at low temp Left the power supply at —15°C for one hour and turned on. Normal Operation
FRENS50mmDESLYZLIEBEAETE 196m,/s?
SVER - 4IRS REAEL
[REIES | ___ |Lift one side of surface of the unit 50mm and L
Shock drop it on the board. Drop 3 times for each IEEBICHE
side.There is no problem in appearance and Normal Operation
characteristics
5.1 /4 A 4% Noise Tolerance Characteristics Ta=25°C
_ %14: _ ﬁ%%
HERIER Condition HERIER T
Test Item )\.jj =k Test Results SPEC Remarke
Vin |Load
FEAMAT=Z MIN | MIN L-L +20 kV No Err, No Damage| L-L  £20kV
ACLineNoise ~ ~ L-FG +2.0 kV No Err, No Damage L-FG +2.0kV I
(50ns~ 1000ns) MAX | MAX N-FG +2.0 kV No Err, No Damage
EY-y = L-L +20 kV No Err, No Damage L-L +2.0kV
LightningSurge NOM|NOM L-FG +20 kV No Err, No Damage| L-FG  £2.0kV —
(1.2x50 Us) N-FG +2.0 kV No Err, No Damage (3 times)
MIN | MIN Air +8.0 kV No Err, No Damage Air +8.0kV
2 EXME=ESD ~ | ~ Contact +6.0 kV No Err, No Damage| Contact =+6.0kV -—
MAX [ MAX C: 150pF, R: 330%
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6.Z DD FFE Other Characteristics Ta=25°C
G .
SHERIEE Condition HEBRER 1 i
Test Item ]\.jj anf Test Results SPEC S
Vin [ Load
P-S P-E S-E P-S:3.0kV1m,3.6kV 1s
3.0/3.6kV 2.0/2.4kV 0.5/0.6kV P-E:2.0kV1m,2.4kV 1s
e £ | CRE® (RER) (REM) | S-E05kVImO06kV 1s [ __
Withstand Voltage Leakage Current|Leakage Current|Leakage Current| CGREFIOMALLT)
1.80/1.91TmA | 157/1.67mA | 1.48/150mA | Loakage Current
mA or less
P-S1000M Q@ | P-E1000M @ | S-E1000M Q2 P-S100MQ LI E
HZIER N LUk LUk LUk (DC500V A1) _
Insulation Resistance (or more) (or more) (or more) P-S100M Q or more
(DC500VMegger)
7.9 41399 D B % Dynamic Load Characteristics & 7T —4 Reference data
SAEREH AERFE R Test Results "%
Test Condition +24V Remarks
Ta=25°C 23.6V
24.2V ~
AAEE =13
HOEE Vin NOM
Output &5 0A
Voltage Condition| H{ FIEE i (1ms)
Output ~ Fig.13
Current 10A
(1ms)
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Load Current(A)

KT AT B (B fa st < X L C) 12 Model
Fig.1 Input Current Characteristics (vs Load Current) SWK240P-24
A F1:Input
a5 AC85V~265V
' H A3:0utput
30 A 54 950~ 100%
g 2 ~ —4—V/in=85V Et{TT erggscr:ature
~ < a=
% 4“5 20 ///:/ == \in=100V {is? Remarks
i 5 15 Vin=240V
R (@)
<3 10 / Vin=265V
05 =
0.0 L L ! L !
2 4 6 8 10 12
BREERMA)
Load Current(A)
2 I Tk (B g1 se < X9 L C) 12 Model
Fig.2 Power Factor Characteristics (vs Load Current) SWK240P-24
A F1:Input
19 AC85V~265V
' H A3:0utput
1.1 24V 25%~100%
1.0 ——\/in=85V "B = Temperature
5 p— Ta=25C
48' 0.9 = == Vin=100V {57 :Remarks
a T o8 —— Vin=240V
5 07 == Vin=265V
0.6
05 ' ' ' ' '
2 4 6 8 10 12
BFERA)
Load Current(A)
IS fa1 BBl — X L C) Z1% Model
Fig.3 Efficiency Characteristics (vs Load Gurrent) SWK240P-24
A F:Input
AC85V~265V
100 H 73:Output
W, - 24V 25%~100%
~ 90 P : ——\/in=85V 5Ej§:Temperature
2% o N Ta=25°C
{;F % == Vin=100V =72 Remarks
= ﬂ:§ 70 Vin=240V
- =e=\/iIn=265V
60
50 ! : : ! !
2 4 6 8 10 12
BRIERA)
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X4 EANBMTFTEN DB L C) T2 Model
Fig.4 Inrush Current Characteristics (vs Input Voltage) SWK240P-24
A F1:Input
- AC100~200V
H A3:0utput
24V 10A
.30 A 5Ei§:Temperature
-3 / Ta=25°C
<5 {57 :Remarks
= P s
EE w o W - RE- T
,"< 2 Cold Start
B3 10
£
0 1 1
0 100 200 300
AHEEWNV)
Input Voltage(V)
XI5 w5 BB i T TE(A JJ B IE 1= L C) 12 Model
Fig.5 Leakage Current Characteristics (vs Load Current) SWK240P-24
A F1:Input
0.25 AC100~ 240V 60HZ
: H A3:0utput
~ 020 / 24V 10A
E : 5Ei§:Temperature
2E o Ta=25°C
ﬁ; 3 / —=—1(mA) ¥pz7:Romarks
EE!R o 0.10 r e
I S
S 0.05
-
0.00 ' '
0 100 200 300
AHEEWNV)
Input Voltage(V)
X6 B nl—x L C) ZT% Model
Fig.6 Output Voltage Accuracy Characteristics (vs Load Current) SWK240P-24
A F:Input
959 AC100~ 240V
' H 77:Output
__ 248 Ta=—10°C Vin=100V EI24V 0%~ 100%
> o S = Temperature
; g)n 244 T — — — —.—Ta— 10 C V|n—240V Ta:—10°C~60°C
— _'g - - » Ta=25°C Vin=100V ‘R ks
H % 240 pm— e = - emar
e 2 - — — —= et Ta=25°C Vin=240V
Ry 236 = Ta=60°C Vin=100V
H o) a n
2
g 23.2 Ta=60°C Vin=240V
22-8 1 1 1 1 1
0 2 4 6 8 10 12
BEERA)
Load Current(A)
SANKEN ELECTRIC CO.,LTD. CHD40011-009-01 July 19, 2019

8/14



Model: SWK240P-24

SEEH

Reference data

Load Current(A)

7 FRBFh ) JNFTE T1 %2 Model
Fig.7 Warm—Up Drift Characteristics SWK240P-24
A F1:Input
AC100V
25.2 H! 73:0utput
~ 248 24V 10A
% 2= Temperature
g %’ 24 4 Ta=25°C
IETI-iI] § 240 o . - P o o o Vo {57 :Remarks
R L
s §_ 23.6
3 232
22.8 1 1 1 1 1 1 1
000 001 003 005 010 100 200 800
2B FFRE(Hr)
Warm-Up Time(Hr)
X8 V7 VEIEHFEERmERICLT) Z1 %2 Model
Fig.8 Ripple Voltage Characteristics (vs Load Current) SWK240P-24
A F1:Input
80 AC100V
H A3:0utput
. 70 24V 40%~100%
S Z 60 —~ EJ=. Temperature
£% 50 —m-Taz25°C | | Ta=—10°C~60°C
ﬁ £ 0 {57 :Remarks
i "G
D > l/
™ o 30
28 2
T 10
0 1 1 1 1 1
0 2 4 6 8 10 12
BREERMA)
Load Current(A)
X9 B Enn Tl L C) Z1% Model
Fig.9 Over Current Protection Characteristics (vs Load Current) SWK240P-24
A F:Input
30 AC85V
H 77:Output
. 24V
S 7 L BJ=. T emperature
25 = Ta=-10C Ta=—10°C ~ 60°C
H S // o M= .Remarks
||E7|# S 15 Ta=25°C
>
fa = 10 Ta=60°C
a
(*D:';' 5
0 1 1 1
0 10 20 30 40
BRIERA)
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10 BBt TEGR E - L C) FTZ Model
Fig.10 Over Voltage Protection Characteristics (vs Temperature) SWK240P-24
A F1:Input
50 AC265V
. H 77:0utput
> 40 Io=0A
) P —— — 5Ei§:Teaneratlgre
SE a0 Ta=—10°C ~ 60°C
e >° —=\/0 {57 :Remarks
R . 20
5§
03 10
0 1 1 1 1
-20 0 20 40 60
BBERE(CC)
Ambient Temperature(°C)
11 ESEEFEADBEICHLT) T1 %2 Model
Fig.11 Start-Up Time Characteristics (vs Input Voltage) SWK240P-24
A F1:Input
AC85V~265V
400 H 77:0utput
A lo=10A
[72) 8
2 300 __ | [:BE Temperature]
2% —=Ta=-10C Ta=—10°C ~60°C
g i‘ 200 h\"_. e —
w7 o
m —_ANO
H S 100 Ta=60°C
b
0 1 1
0 100 200 300
AHEEWN)
Input Voltage(V)
12 A DB B A BRI HL O L8 Model
Fig.12 Hold up time Characteristics (vs Load Current) SWK240P-24
A F:Input
300 ACT00V ~ 240V
H 77:Output
- 250 ¢==Ta=-10°C Vin=100V 24V 20%~100%
/g‘ % 200 —8—Ta=—10°C Vin=240v| | JmJ.  emperature
i £ Ta=25°C Vin=100v | | 2mm0-C~60C
H :_ 150 7 :Remarks
& S ' et T2=25°C Vin=240V
) E 100 —\\ e Ta=60°C Vin=100V
50 o Ta=60°C Vin=240V
0 1 1 1 1 1
0 2 4 6 8 10 12
BRERA)
Load Current(A)
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13 34Ty D &R %
Fig.13 Dynamic Load Waveform

Tk, (il

24V— [ o J"

GND— B Lt

HE v.oeov MI.DOMs & Che £ Z.TOA
Chal [ X}

i 30.60 %

HAEE
Output Voltage

i H B
Output Current

T2 Model

SWK240P-24

A F1:Input

AC100V

H 73:Output

[0=0A<10A

5Ei§:Temperature

Ta=25°C

....... IF7 Remarks
OutputVoltage
Vertical: 1V/div
HAER
OutputCurrent
Vertical : 5A/div

B ]
TimeHorizontal :
1ms/div

14 tH J B E L £ R
Fig.14 Output Voltage Rising Waveform

Tok Stop

II|1l'|llIIlllI;I.llllll'llllJlllll-{l'lJl*

GND—> (7t

PI|lIlIl'|I'|fI!IIllI\r..lfl.F\|'|rI|\IlII|II,

GND— ®f

Chi 150v @iF foov  Miooms A Ch: £ 200V

HAS00%

T2 Model

SWK240P-24

A F3:Input

Vin=100V

ANEBRE
Input Voltage

H A3:0utput

lo=10A
5Ej§:Temperature

Ta=25°C

HAEE
Output Voltage

{im% :Remarks

ANER
InputVoltageVertic
al:250V/div
HAOEE
OutputVoltageVer
tical: 10V/div

B ]
TimeHorizontal:
100ms/div

15 BN BEL R R
Fig.15 Output Voltage Falling Waveform

Tk Stop

12 Model

SWK240P-24

A FJ:Input

Vin=100V

H 73:0utput

ANERE

N
GND— |'l|.- \ur "UI!F\U

GND— ¥

Chi] 150 M5 Io.0v  MI0.oms A Ch: L 20.0V

150,00 %

v

Input Voltage

Io=10A

5ﬂj§:Temperature

HAEE
Output Voltage

Ta=25"C

Fﬁa % ‘Remarks

ANERE
InputVoltageVertic
al:250V/div
HAEE
OutputVoltageVer
tical: 10V/div

B ]

TimeHorizontal :

20ms/div
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16 EA & n K 2

Tek PreVu |

Fig.16 Inrush Current Waveform

GND—

10.0 A G

M[1.00ms A Ch3 & 13.04

30.60 %

T2 Model

SWK240P-24

A F71:Input

Vin=200V

H A3:0utput

lo=10A
5Ei§:Temperature

ZAER

Inrush Current

Ta=25°C

....... "% Remarks
InrushCurrenteVerti
cal: 10A/div

R

TimeHorizontal :
0.4ms/div
JARXTLILEAAND
EAERITERS
Excluding inrush
current to naoise

17 38 B It

Tk Stop

Fig.17 Over Voltage Waveform

GND— ™

am oev

M L.00% A Chl & 150V

Wis.o0s

T2 Model

SWK240P-24

A F71:Input

Vin=100V

H A3:0utput

lo=0A

5Ei§:Temperature

HAEE
Output Voltage

Ta=25°C

{52 :Remarks

HAEE
OutputVoltageVer
tical : 5V/div

B ]
TimeHorizontal :
2s/div
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18 Mg im F B LR 5T 3 T2 Model
Fig.18 Conduction Noise Waveform Reference data SWK240P-24
A F1:Input
Egg;: lmar.ne FSt)’nDd? Vin:1 OOV
Poer Supply | Eﬁﬁﬁ?tﬂ;m e b o) tHjjiOUtpUt
mnemo LISH Ya ¥b Det.Mode : PEAK " YOBI Class B (84 = 1o=10A
Linit }miE:Temperature
:E —Linitz Ta=25°C
- 70 {5 % :Remarks
L e S
3 50 .
E 30 g o e L s g
20
10
0
5 .2 .3 5.7 3 710 00 30
Frequency [MHz]
. Frequency Results Limit Margin
LinePhase [MHZ] QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]
A 0.192 53.1 489 | 639 [ 539 10.8 5.0
B 0.192 53.1 48.8 | 639 | 539 10.8 5.1
Fig19 Mg imF B LRIZ 5T 3 TTZ Model
Fig.19 Conduction Noise Waveform Reference data SWK240P-24
A F1:Input
Egg;: lm?e ¥est/ﬂod§ V|n:230V
;3;3 Sl : Esg??t-ﬂ\:ccl Class B (0P} &jjiOUtpUt
muemo LISN ¥a Yh Det.Mode : PEAK " T VGCT Clase B (4V) - lo=10A
a0 it B2 Temperature
80 —hnite Ta=25"C
~ 70 B 7% Remarks
2 g0 [ —
PR ) —
LE lllpdi,l I_,‘.'_" e,
2 R T T ) T
E 30 ¥ 'pﬂ"—:.s‘j T T (o o 7 P ke N
20
10
0
5 .2 .3 5.7 3 71 200 9
Frequency [MHz]
. Frequency Results Limit Margin
LinePhase [MHZz] QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]
A 0.156 51.3 | 265 | 65.7 | 55.7 144 | 29.2
B 0.156 51.2 | 26.7 | 65.7 | 55.7 145 | 29.0
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Model: SWK240P-24

SAEREIFRE Test Circuit

SEEH

Reference data

- @ ® @
THE>o® oSve
wAEER apmE
Dl ||@| @ &Y POWER LOAD
SUPPLY TCl
—  Hl o
\— Fru R
a3
Oscilloscop
e
£/ %1‘5@'”‘%%% Measuring instruments 2RI HEBEIXDMMTEIE
OYSZEXY Variable autotransformer Output voltage is measured with DMM
@ﬁ'ﬁﬁj,ff%ﬁ‘/l Isolation transformer
@7 L—-h- A circuit breaker BFaYT VY Load capacitor
@ERE Ammeter C1: Electrolytic Capacitor 100 4 F
OEFHs Wattmeter Film Capacitor 01uF
®EE:t Voltmeter
EiREt Ammeter
@ vy MEH Shunt resistor
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