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Model: SWK150P-24

SEEH

Reference data

AHEE N 1805& A 24V
A NOM Output Circuit
Voltage 240V MIN 0A
8¢ ['MAX | 265V arER [NOM [ 63A
Load Current | MAX -
PEAK 12.6A
1. A 745 Input Characteri&ftics Ta=25°C
*1¢ ==+ + c
AERIEHE Condition R i L
Test Results
(== )ij ﬁﬁ SPEC Remarks
Vin | Load| Vin=100V Vin=240V
AAER £
Input Current NOM|NOM 1.7A 0.7A 1.7A/0.7Atyp Fig.1
ANE L
NOM|NOM 170.2W 162.7W
Input onwer
HE 22
Power %actor NOM|NOM 1.00 0.91 0.99/0.90typ Fig.2
;jj; = 0, 0, 0, 3
Efficiency NOM|NOM 88.9 % 93.0% 89/93%typ Fig.3
e R S - =
ZAER 100V _ . 100V:15Atyp | X4
Inrush Current 200V et 19.5A 32.0A (Vin=200V) 200V:30Atyp | Fig.4
RRER 0.150/0.250mA | XI5
Leakage Current D 0.073mA 0.188mA or less 60Hz | Fig.5
EEELEE —— | MIN ON37V-OFF8V -— -—
Start-Up Voltage &
Stop Voltage —— |NOM ON44V-0OFF37V e e
ATDBEESE o0y INom|  35ms 20ms or more | 212
Hold up time Fig.12
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Model: SWK150P-24

SEEH

Reference data

2.1 451 Output Characteristics *R & R TE E:2+Q+@ Output Regulation:@+@+@ Ta=25°C
2=
7|<1¢ = =+
ABRIRH Condition Tj:fii”jts L]
Test Item )\j] ﬁﬁ Remarks
_ Vin | Load +24V
HARZE
1 | Output Standard | NOM|{NOM 24.02V
Voltage
AEAHEEZEE | MIN | MIN 23.974V X6
2 Input/Output ~ ~ ~ Fig.6
Voltage Change Fluctuation | MAX | MAX 24.025V
mERNY7E -0.205V X6
8 Temperature Drift ok oL 0.163V Fig.6
#EeFhYIb X7
. Warm—Up Drift ok oL 0.006V Fig.7
BAREE 23769
Total Regulation 24194V
ke 23.280V
SAEE 24,720V
R NOM|NOM| 35mVp-p
] ==
Ripple Voltage Tzl Ta=25"C
Temperature
Tk 160(Ta=—10~0°C) Fig.8
SPEC 120(Ta=0~60°C)
o NOM[NOM| 40mVp-p
V97 VAR ERE =&
Ripple Noise Voltage Room Ta=25°C
Temperature
Tk 180(Ta=—10~0°C)
SPEC 150(Ta=0~60°C)
HABERTEEEF| MIN [ MIN 19.896V
6  Output Voltage ~ ~ ~
Variable Range | MAX| MAX 28.406V
ks 21.600V
SPEC 26,400V
1 Yk Comment
FA70-7=)y7 VEIE1:1 Used Probe = Ripple Voltage 1:1
y7 WIAR BET: Ripple Noise Voltage 1:1
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Model: SWK150P-24

3 {REHFE Protection Characteristics
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Reference data

: = : %
SHERIE R Condition HEREER T4k
Test Item )\_jj =6 Test Results SPEC Remarke
Vin | Load
BERKRHIE  1nO 0RO —ano
Over Current Protection Ta=—10C Ta=25°C Ta=60"C
+24V MIN | MAX 13.75A 14.75A 15.13A 12.73ALL L (or more) %
BEEREE o RO _ano
Over Voltage Protection Te=-10°C Ta=25°C Ta=60"C
. =10
+24V MAX| MIN 33.7V 34.6V 35.2V 27.6VLEL_E(or more) Fig.10
I W
S MAX | MIN 155 (Ta=25°C) — —
Reset Time
4 IRIFFAER Environment Test Taz25°C
23
. i . Bz
SRERIE B Condition REREER AR
Test Item }\'j] a7 Test Results SPEC S
Vin | Load gjz
I &K #R10Hz ~55Hz, E #A3 5>, INE E 2G [
= E = B ' o Zife
BRI R {FiR) XY-ZBREIE005 I CHBHAR eI paL| L e
Vibration ___ | ___ |Frequency 10~55Hz, Sweep cycle 3min.,
Acceleration 19.6m/s? Direction X/Y/Z 60 .
(Non—Operating) minutes par each axis. There is no problem in Normal Operation
appearance and characteristics
=imAs—F NoM| max |POWER OFFI=T8O°CIS 1B & & #POWER ON EFICES
Power on at high temp Left the power supply at 80°C for one hour and turned on. Normal Operation
KRR NoM | Max | POWER OFFIZT-15°CI< 1BSRETAE %POWER ON EECES
Power on at low temp Left the power supply at —15°C for one hour and turned on. Normal Operation
FREAS50mmDE &Y EBIRIBARETE 196m/s2
HVER -4 ICRREAL
it & ___ | ___ |Lift one side of surface of the unit 50mm and L
Shock drop it on the board. Drop 3 times for each IERIZEE)
side.There is no problem in appearance and Normal Operation
characteristics
5.t /42 % Noise Tolerance Characteristics Ta=25°C
2
. *14: . ﬁ%%
HERIEH Condition HERER Tk
Test Item }\'j] a7 Test Results SPEC S
Vin | Load
EAMRTHE MIN | MIN L-L +2.0 kV No Err, No Damage L-L  *2.0kV
ACLineNoise ~ ~ L-FG +2.0 kV No Err, No Damage L-FG  +2.0kV S
(50ns~1000ns) MAX | MAX N-FG +2.0 kV No Err, No Damage
EY-VE L-L +2.0 kV No Err, No Damage L-L  +2.0kV
LightningSurge NOM|{NOM L-FG +2.0 kV No Err, No Damage L-FG  #*2.0kV -
(1.2X50us) N-FG +£2.0 kV No Err, No Damage (3 times)
MIN | MIN Air +8.0 kV No Err, No Damage Air +8.0kV
HESM=ESD ~ ~ Contact +6.0 kV No Err, No Damage| Contact =+6.0kV —
MAX| MAX C: 150pF, R: 330Q
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Model: SWK150P-24

SEEH

Reference data

6.Z DD 4F1E Other Characteristics Ta=25°C
=
: = : =
SHERIE R Condition HEREER T4
Test Item )\_jj =6 Test Results SPEC Remarke
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
T mt £ | RE® (REM) (RER) S—E:0.5kVIm06kV 1s |
Withstand Voltage Leakage Current|Leakage Current|Leakage Current| (RBEF10MALLT)
1.34/1.42mA | 1.19/1.26mA | 1.44/1.57mA | 3o Current
mA or less
P-S1000MQ | P-E1000M R [ S-E1000M Q P-S100MQ Ll E
HZIER I ULt Ut ULt (DC500VAf"—) .
Insulation Resistance P-S100M Q or more
(or more) (or more) (or more)

(DC500VMegger)

15841399 D B FE 41 Dynamic Load Characteristics 2T —4 Reference data

SHERSE SABRFE R Test Results S
Test Condition +24V Remarks
Ta=25°C 24.0V
241V 13
AFEE | nou
HAEE Vin
Output &5 0A
Voltage Condition| H F1E it (1ms)
Output ~ Fig.13
Current 6.3A
(1ms)
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Model: SWK150P-24

SEEH

Reference data

1 AN (BT BB <% L C) 12 Model
Fig.1 Input Current Characteristics (vs Load Current) SWK150P-24
A B:Input
94 AC85V~265V
' H 73:0Output
20 / 54 250~ 100%
- ‘D= Temperature
~ ——Vin=85V m i
22 16 B " Ta=25°C
_'E S 12 /‘7/ =i=Vin=100V |75 Remarks
WS A// Vin=240V
RS os
< §_ - / /)/)( == \/in=265V
T 04 )/'(
0'0 1 1 1
0 2 4 6 8
BRIERA)
Load Current(A)
: Al il < X L C) 2124 :Model
Fig.2 Power Factor Characteristics (vs Load Current) SWK150P-24
A 73:Input
192 AC85V~265V
' H 73:Output
1.1 24V 25%~100%
10 —l —\/in=85V BJ= . emperature
5 — Ta25°G
‘Ia‘l- "g 0.9 7 == \/in=100V ] ‘Remarks
AT L e .
R 5 0.8 — Vin=240V
5 07 Vin=265V
0.6
0'5 1 1 1
0 2 4 6 8
BEERA
Load Current(A)
1 AIZxLT) 222 :Model
Fig.3 Efficiency Characteristics (vs Load Current) SWK150P-24
A 73:Input
AC85V~265V
100 H 73:Output
24V 25%~100%
= % %=. —=\/in=85V ‘B2 ] emperature
2% g . Ta=25"C
{ZT' 5 ° #=Vin=100V &= Remarks
RE 10 Vin=240V
w
=e=\/in=265V
60
50 1 1 1
0 2 4 6 8
BRIERA)
Load Current(A)
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Model: SWK150P-24

SEEH

Reference data

EEINCES %
K4 EANEim RN DBIE <L C) 7% Model
Fig.4 Inrush Current Characteristics (vs Input Voltage) SWK150P-24
A B:Input
10 AC100~200V
H 73:0Output
24V 6.3A
.30 A ‘B T emperature
-3 / Ta=25C
<5 :Remarks
= 2 —— ek
BE 2 o ) -F R
< - Cold Start
K3 10
S
0 Il Il
0 100 200 300
AABEWN)
Input Voltage(V)
T TE(A DB I< R L C) T % Model
Fig.5 Leakage Current Characteristics (vs Load Current) SWK150P-24
A 73:Input
0.20 AC100~240V 60Hz
2 H 73:Output
_ / 94V 6 3A
r 0.16 / = Temperature
<E Ta=25"C
\-E/_, § 012 :Remarks
“; 3 =0=1(mA)
[ER 5 008 &
S 0.04
-
0.00 : !
0 100 200 300
ANEEWN)
Input Voltage(V)
XL T) 212 :Model
F|g6 Output VoItage Accuracy Characteristics (vs Load Current) SWK150P-24
A 73:Input
959 AC100~240V
' H 73:Output
. 2438 #==Ta=-10°C Vin=100V 24V 0%~100%
2 o Ta10°C Vine240V B = emperature
S § 244 Ta=—10°C~60°C
\I'E S 04 [ 0 <} | Ta=25°C Vin=100V Fﬁa%:Remarks
T ol - - i T2=25°C Vin=240V
E 5 236 ==#=T2=60°C Vin=100V
2
5 232 Ta=60°C Vin=240V
(@]
22.8 ! ! !
0 2 6 8
BEERA)
Load Current(A)
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Model: SWK150P-24

SEEH

Reference data

9/14

B ENE 1% Model
Fig.7 Warm—Up Drift Characteristics SWK150P-24
A B:Input
AC100V
25.2 H 73:0Output
< 248 24V 6.3A
% 5&]§:Temperature
g %n 244 Ta=25°C
}Euéé 24 _.#5———*_._. —0—\/0 :Remarks
g 5 236
a3 232
22'8 1 1 1 1 1 1 1
0:00 0:01 0:03 005 0:10 1:00 2:00 8:00
FZIBRFREI(Hr)
Warm-Up Time(Hr)
T 'l < L TC) #12:Model
Fig.8 Ripple VoItage Characteristics (vs Load Current) SWK150P-24
A 73:Input
50 AC100V
H 73:Output
o 40 24V 20%~100%
Sz E % | emperature
E3 Ta=25°C
kH ?30 30 :Remarks
e 5 == Ta=25°C
=~ 2
Do
DN a
=& 10
0 1 1 1
0 2 4 6 8
BRIERA)
Load Current(A)
lZxL0) #12:Model
Fig.9 Over Current Protection Characteristics (vs Load Current) SWK150P-24
A 73:Input
10 AC85V
H 73:Output
25 24V
S e ‘B ] emperature
~ 3T 20 = —Ta="10C Ta=—10°C ~60°C
s g F%'Remarks
H= 5 Ta=25°C Rk
k>
g 5 10 / Ta=60°C
5 5
o /
0 1 1 1
0 5 10 15 20
BRIERA)
Load Current(A)
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SEEH

Model: SWK150P-24 Reference data
FECR I L C) T2 Model
Fig.10 Over Voltage Protection Characteristics (vs Temperature) SWK150P-24
A BInput
AC265V
40 H 73:0utput
3 [o=0A
S 35 —— — B = Temperature
s P A Ta=—10°C~60°C
H = m 7 Remarks
w30 ==Vo
R o
15
£ 25
@]
20 1 1 1 1
~20 0 20 40 60
BBERE(C)
Ambient Temperature(°C)
11 BB I T TE(A ) IE < L C) ZTZ Model
Fig.11 Start-Up Time Characteristics (vs Input Voltage) SWK150P-24
A 73:Input
AC85V~265V
400 H 73:Output
R [0=6.3A
() 8 R
—~ g 300 — ino E % | emperature
£s —=Ta=-10C Ta=—10°C~60°C
oo = ‘.‘ o TE = Remarks
# o 200 - | | —8—Ta=25°C
)
@1 ;
" S 100 Ta=60"C
)
0 1 1
0 100 200 300
AABEWN)
Input Voltage(V)
B012 K ) e 5 T2 (B e | > L C) ZT%Z Model
Fig.12 Hold up time Characteristics (vs Load Current) SWK150P-24
A 73:Input
950 AC100V~240V
H 73:Output

24V 20%~100%

Ta=-10°C Vin=100V -
/I ]E:Temperature

=== Ta=-10°C Vin=240V Ta=—10°C ~60°C
Ta=25°C Vin=100V Fm %:Remarks

Ta=25°C Vin=240V

|-
\ : = T2=60°C Vin=100V
\ Ta=60°C Vin=240V

N
o
o

W B sl (ms)
Hold up Time(ms)
s g

%n 3

50

BEERA)
Load Current(A)
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Reference data

13 3 4T3y FE ) B fa R %
Fig.13 Dynamic Load Waveform

Tek Prevu |

E
s

24V—

GND (2 it i s B i i

ik 1.00V

64.80 %

HAOBE
Output Voltage

HAER
Output Current

12 Model
SWK150P-24
A 7J:Input
AC100V
H 73:0Output
lo=0A<6.3A
pi=] ]E:Temperature
Ta=25°C
Fﬁa% :Remarks
HAEE
OutputVoltageVer
tical: 1V/div

HAER
OutputCurrentVer
tical : 2A/div

B ]
TimeHorizontal :
1ms/div

K14 B A EEr YR

Fig.14 Output Voltage Rising Waveform

Tk Stop

GND m

GND

[ - TR

-ll!l_l!III:II:"!:T.-".'Il._.-l:‘_llll':l

M 100ms; A

0wE0.00 %

117 LEARR
THTTY

2 220V

j ———»

| U Y .'."..'-
FUVURLY RO YRR vy by b Ry

#12:Model
SWK150P-24
A 73:Input
AC100V
H 73:Output

ANEE
Input Voltage

HAEE
Output Voltage

[0o=6.3A
e ]E:Temperature
Ta=25°C
Fﬁa %:Remarks

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

B ]
TimeHorizontal :
100ms/div

B15 B B YR E

Fig.15 Output Voltage Falling Waveform

Tek 5top

GND Y \

GND

C LY

\/ ﬁ'\./"f\ \/

M20.0ms A

i 50,00 %

v

% 0.0V

#12 :Model
SWK150P-24
A 73:Input

AC100V

H 73:Output

ANEE
Input Voltage

[0=6.3A
P ]E:Temperature

HAERE
Output Voltage

Ta=25°C
Fﬁa %:Remarks

InputVoltageVertic
al:250V/div
HAOERE
OutputVoltageVer
tical: 10V/div

B
TimeHorizontal:
20ms/div
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1 6 x)\ EE./)IL/&ﬁg

Tek Stop

Fig.16 Inrush Current Waveform

GND ®

[—32a] oo

WIE 10 amve: MI.00ms A chl 5 34.0mVY

i 20.00 %

RBAER

Inrush Current

Z12Z, :Model

SWK150P-24
A B:Input

AC200V
H 73:0Output

[o=6.3A
B = Temperature

Ta=25"C
Fﬁa %:Remarks

ANER
InrushCurrenteVerti
cal: 10A/div

i=d|
TimeHorizontal
1ms/div
JARTLILA~ND
EAERIIERS
Excluding inrush
cuccent to ngice )

HT7 BELRT

Tek 5top

Fig.17 Over Voltage Waveform

MR\

\[—eev ] :

#12 :Model

SWK150P-24

A 73:Input

AC100V

H 73:Output

Io=0A
e ]E:Temperature

HAOERE

Output Voltage

Ta=25"C
|7 .Remarks

12/14

HAEE
OutputVoltageVer
GND p ’E;Falﬁz 10V/div
T |
b LK W 2005 M Chl & 30.8V TimeHorizontal:
4 (20,00 % 2s/div
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Model: SWK150P-24
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Reference data

18 e imf BRI 5T 3 T2 :Model
Fig.18 Conduction Noise Waveform Reference data SWK150P-24
Mode | Name )\jj:lnpUt
odel fo. Test Mode AC100V
Fover Supply Oerstor tH 77:Output
Eno : Limit = CISPR Pub.22 Class B (OP) [0=6.3A
100 LISN Va Vb Det.Made : PEAK CISPR Pub.22 Class B (4Y) it = :
a0 i @ T emperature
“-Marzin Ta=25°C
80 — g
- i+ Remarks
3 [
LRl ——
z 50— -
& 30— ﬂlllwp_"-?"‘:'u. o R B ST R A e A T L
20
10
0
JE .2 .3 57 1 3 7o w30
Frequency [MHz]
. Frequency Results Limit Margin
LinePhase [MHZ] QP[dBuV]1| AVE[dBuV]| QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]
A 0.315 448 | 384 | 59.8 | 498 15.0 11.4
B 0.315 45.2 | 39.1 598 | 49.8 14.6 10.7
Fig19 #BinFELKRZ 5T -3 2124 :Model
Fig.19 Conduction Noise Waveform Reference data SWK150P-24
Wade | Hame ]\jj:lnput
liode! No. Test Mode AC230V
Power Suply Operator : H 77:0utput
emo H Limit : CISPR Pub.22 Class B (0P} [0=6.3A
100 LISN Va Vb Det.Made : PEAK CISPR Pub.22 Class B (4Y) it - : ‘
a0 i 3 = Temperature
--Marzin Ta:25°C
80 — Ya
70 m 7 .Remarks
] [
£ 50 —_—
] G0 I'E:‘_r lifi- ']J'P'm' "ﬂ — "
: WL e Tl
: 40 H ”l Jl_ﬂa“wllﬂll.' o
] T rHA .."r-'.;.t,,»"-.w'-._ﬁ RN g T v P e, o “;"'JJ_AU ot
20
10
0
15 .2 3 .7 1 57 1 w30
Frequency [MHz]
. Frequency Results Limit Margin
LinePhase [MHZ] QP[dBuV]1| AVE[dBuV]| QP[dBuV]| AVE[dBuV]| QP[dBuV]| AVE[dBuV]
A 0.743 442 | 26.0 | 56.0 | 46.0 11.8 | 20.0
B 0.743 43.8 | 26.0 | 56.0 | 46.0 12.2 | 20.0
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Model: SWK150P-24

SAERE X Test Circuit

SEEH

Reference data

B @ ©® @
THET® B
e ER BEEE
D@ ® GIQ% POWER | T LOAD
SUPPLY c1
— H| o
\— FivR
-3
Oscilloscop
ERFTRI#S Measuring instruments 2REBIHE N EEIEDMMTEIE
OYSZEPY] Variable autotransformer Output voltage is measured with DMM
QiEZEI VA Isolation transformer
@7 L-h— A circuit breaker BfaAyT Ut Load capacitor
@ERET Ammeter C1: Electrolytic Capacitor 100 4 F
O Hs Wattmeter Film Capacitor O1uF
©EE:Et Voltmeter
EiREt Ammeter
®vvUMEH Shunt resistor
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