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SEEN

Model: SWH650-24 Reference data
ANEE MIN 1805(;(/ HA 24V AUX
Tra0 NOM Output Circuit
Voltage 240V MIN 0A 0A
g MAX | 265V BRER NOM 27.0A 0.1A
Load Current | MAX —— ——
PEAK 31.0A 0.1A
T ABDHE Input Characte;iztics Ta=25°C
7|<1¢ == =+
HBEE | Condition L wad |
Test Results
Test Item AQ|EfF SPEC Remarks
Vin |Load| Vin=100V Vin=240V
Input Current NOM|NOM 7.55A 3.00A 7.3A/3.0Atyp Fig.
==
ARSI NOM|NOM 747.6W 716.4W —
Input Power
hE 0.98/0.93 %2
Power Factor NOM|NOM 0.997 0.949 (or more) Fig.2
M ; ; ; L
Effisiehay NOM|NOM 87.07% 90.85% 88%typ/91%typ Fig.3
[22=] 5=k v
ZAEM X4
Inrush Current NOM|NOM 10.4A 22.8A 20/40A(typ) Fig.4
NN EE 3 v
REEn noMmInom|  0.080mA 0.215mA 0.35mA/0.50mA 5
Leakage Current (or less) Fig.5
EEEILEE — | MIN ON65V-OFF10V e e
Startup Voltage &
Stop Voltage —— |NOM ON72V-0OFF65V e e
ANBIEE )00y oM 36ms(Ta=25°C) 20ms | E13
Hold up time (or more) Fig.13
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SEEN

Model: SWH650-24 Reference data
2.1 734 Output Charac’i_iristics *REREE.2+Q+@ Output Regulation:@2+@)+@) Ta=25°C
7|<1¢ == +
HERIEH Condition sLERIE R 7%
Test Results
Test Item ABD| BT Remarks
_ Vin | Load 24V
HARE
1 | Output Standard |[NOM|NOM 24.061V
Voltage
AEAEZE | MIN|[MIN| 23856V X6
2 Input/Output ~ ~ ~ Fig.6
Voltage Change Fluctuation| MAX | MAX 24.229V
mENY7E -185mV X6
E Temperature Drift e e +122mV Fig.6
EIEINIPIY -2.2mV 7
. Warm—Up Drift e e +5.2mV Fig.7
BaREE 23.669V
Total Regulation 24 356V
g 23.3«‘;30V
SPED 24.720V
o &E NOM|NOM 43mV
e ==
)7 VEIE =0 8
Ripple Voltage Room Ta=25°C
(Input Frequency) | Temperature
T 180mV(-20~0°C) Fig.8
SPEC 120mV(0~60°C)
T L e :
Ripple Noise Voltage S o 29
(Input Frequency) oo Ta=25'C
Temperature
5 480mV(-20~0°C) Fig.9
SPEC 300mV(0~60°C)
HAEERZEE| MIN | MIN 19.504V
6  Output Voltage ~ ~ ~
Variable Range [ MAX|MAX 28.242V
g 21.E?OV
PR 26,400V
1Ak Comment
EAR70-7=)y7 VEE1:1 Used Probe = Ripple Voltage 1:1
7' WA R EBE1:1 Ripple Noise Voltage 1:1
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SEEN

Model: SWH650-24 Reference data
3R EHE Protection Characteristics
- Gl - =
SHERIEE Condition HERGER % ;
Test Item AH|EF Test Results SPEC Remarkes
Vin | Load
BEREHE oo oo o
Over Current Protection Ta=-20°C Ta=25°C Ta=60"C
24V MIN [ MAX 33.00A 34.50A 34.75A 31.31ALL _E(or more) | XI10
AUX MIN [ MAX 0.38A 0.6A 0.63A - Fig.10
BEERHE oo oo o
Over Voltage Protection Ta=—20°C Ta=25°C Ta=60°C
24V NOM| MIN 29.3V 30.7V 31.4V 27.0V~35.0V(or more)| [X[11
AUX NOM| MIN - - - - Fig.11
I}t‘%ﬁ.ﬁaﬁ MAX| MIN 30.4Sec, Ta=25°C - —
Reset Time
4 IR ER Environment Test Ta=25°C
- Gl - =
SHERIEE Condition HERGER ik "
Test Item AH|EF Test Results SPEC Remarke
Vin | Load
. [Ei& %8 10Hz ~ 55Hz, E BA3 5> IR E 2G s —
RBHBRFRIEE) XY-ZBHISE00% T CHBEAE BiEmEaL| el
Vibration —— | = |Frequency 10~55Hz, Sweep cycle 3min,,
B . Acceleration 19.6m/s2, Direction X/Y/Z 60 Normal Operation
(Non—Operating) ) .
minutes par each axis
= Ad—F NoM|peak POWOFFIZT70°CIZ 1B IR & %POWERON EEICHEE)
Power on at high temp Left the power supply at 70°Cfor one hour and turned on. Normal Operation
ERAS— NOM|peak POWOFFIZT-25°CIZ1 BRI/ & % POWERON ERICEE
Power on at low temp Left the power supply at —25°Cfor one hour and turned on.] Normal Operation
FREA5200mmDEE&YE L3RI BARE T£ 196m,/s?
SVER -4 ICRRERL m/s
it &2 ___ | ___ |196m/s’Conduct this test on an oak board with a IEEICEEE
Shock flat surface and a thickness of 10mm or more.
Lift one side of surface of the unit 50mm and Normal Operation
drop it on the board. Drop 3 times for each side. P I
5.fit /4 X" 4514 Noise Tolerance Characteristics Ta=25°C
- Gl - .
SHERIEE Condition HERGER % ;
Test Item AH|E&F Test Results SPEC Remarke
Vin | Load
EAMRTHE MIN | MIN L-L +24 kV No Err, No Damage 49 0KV
ACLineNoise = ~ L-FG +24 kV No Err, No Damage L—_L L—FG
(50ns~1000ns) MAX| MAX N-FG +2.4 kV No Err, No Damage ’
EY-VME L-L +24 kV No Err, No Damage L-L=+2.0kV
LightningSurge NOM|NOM L-FG +48 kV No Err, No Damage L-FG=*4.0kV
(1.2x50 ) N-FG +4.8 kV No Err, No Damage dtimes
MIN | MIN Contact +8.4 kV No Err, No Damage
e T | - Air *+11.2 kV No Err, No Damage| Contact : 6kV
AR RESD C: 150pF, R:330Q Air : £8kV
MAX| MAX
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Model: SWH650-24

SEEN

Reference data

6. F DM D4 Other Characteristics Ta=25°C
-0
. == . 5
SHERIEH Condition AERFER Tk
Test Item )\.jj I=EG Test Results SPEC Remarkes
Vin | Load
P-S P-E S-E P-S:4.0kV 1min
4.0 kV 2.0 kV 0.5 kV P-E:2.0kV 1min
i CRmE | GREF) | GRER | GRER | S-ES00V imin
g Leakage CurrentilLeakage CurrentiLeakage Current
2.78mA 2.12mA 1.29mA Leakage Current 10mA or less
HZEn | | 500MQLLE | 500MQLLE i 500MQ LLE |P-s100MQ Ll E(DC500V megan)
Insulation Resistance
(or more) (or more) (or more)
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Model: SWH650-24

SEEN

Reference data

G @) #2 :Model
Fig.1 Input Current Characteristics (vs Load Current) SWH650-24
10.00 A B:Input
/ AC 85V ~ 265V
8.00 i 77:0utput
— 24V, 40%~100%
o 6.00 / G lemperature
B / Ta=25°C
e S o /11285 ~ IE& Remarks |
RS 400 r o e Vin=100V
< 2‘ ./ Vin=240V
2.00 x/)VA e \/in=26 4V
0.00 T T r r :
1 6 11 16 21 26 31
BRIERA)
Load Current(A)
S AT/l <xTLTC) #12:Model
Fig.2 Power Factor Characteristics (vs Load Current) SWH650-24
1.05 A B:Input
0.95 Rl AG 85V < 265V
0.85 i 73:Output
0.75 24V, 40%~100%
§ 0.65 /Jm]x :Temperature
” E 055 et Vin=85V Ta=25°C
-i? 5 045 el Vin=100V ‘Remarks
3 0.35 Vin=240V
= 0.25 e \/ 12264V
0.15
0.05 T T r . .
5 10 15 20 25 30 35
BEET(A)
Load Current(A)
B AT/l <xTLTC) #2 :Model
F|g3 EfflClency Characteristics (vs Load Current) SWH650-24
100 A 73:Input
90 AC 85V ~ 265V
80 P i i 73:Output
24V, 20%~100%
70 E7E Temporaturc|
g5 9 Ta=25°C
W 5 50 Vin=85v &= Remarks
RS 40 Vin=100V
& 30 Vin=240V
20 bt \/ 12264V
10
0 T T r r .
0 5 10 15 20 25 30

BREERA)
Load Current(A)
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SEEN

Model: SWH650-24 Reference data
B4 BEAERTHFEANDNEEINLC) #2 :Model
Fig.4 Inrush Current Characteristics (vs Input Voltage) SWH650-24
A F3:Input
30
AC100~200V
25 i 73:Output
2 /. 24V 27A
X E2 2 Z Temperature
- "””’,,, Taz25C
}E@ a 15 Fﬁa%:Remarks
<2 ./ ——o [T R
& 310 e Cold Start
5
0

120 ABBEWV) 240
Input Voltage(V)

5 w2 B o THE(A J B 1= L C) #2 :Model
Fig.5 Leakage Current Characteristics (vs Load Current) SWH650-24
0.26 A B:Input
0.24 AC 100V ~ 230V
0.22 H 73:0utput
020 //_ To=97A
g o8 —— BJ=.Temperature]
£E o — Ta=25°C
=L 012 ~ &= Remarks
£5 oio —
fip O .
® 9 008 — ]
g S 0.06
3 0.04
0.02
0.00 T r .
50 100 150 200 250
ARAEEWNV)

Input Voltage(V)

#2 :Model
Fig.6 Output Voltage Accuracy Characterlstlcs (vs Load Current) SWH650-24
- AC100~240V

G220 o— -9 i 73:0utput
29410 \l:}’/\f 24V 0% ~100%
0] . _r—
@ \__ S e m—K =, ;m X Temperature
©

SN
H =24.00 o Ta=-20°C~Ta=60°C
e Ta=-20°C Vin=240V -
e > &2 Remarks
R 2390 —- - Ta=25°C Vin=100V
H ?3_ 93.80 i T2=25°C Vin=240V
3 ' e Ta=60°C Vin=100V
23.70 Ta=60°C Vin=240V
23.60
0 10.8 16.2 21.6 27.0
BRIEIRA)

Load Current(A)
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Model: SWH650-24

SEEN

Reference data

RBHEER(A)
Load Current(A)

X7 #EBFh VIMFTE #1244 :Model
Fig.7 Warm—Up Drift Characteristics SWH650-24
25.00 )\j:l:lnput
AC100V
— 2328 H 73:0utput
2" 24V 27A
= %24.40 E:Temperature
b £ 24.20 > —0 Ta=257C
[ § 24.00 ‘*’é__-k &2 Remarks
] 5 23.80 | == vo(24v)|
H 3 9360 2
5 23.40
23.20
23.00 : :
0:00 0:01 0:03 0:05 0:10 1:00 2:00 8:00
#Z@EFREI(Hr)
Warm-Up Time(Hr)
X8 1Jy7 L& AT/l <% L) #12:Model
Fig.8 Ripple Voltage Characteristics (vs Load Current) SWH650-24
200 A F:Input
Vin=100V
160 H 73:Output
= / 54V, 40%~100%
S
Eg 120 >~ = = . Temperature
H @ - Ta=-20"C~Ta=60°C
*EE E 80 e T3=-20°C m
N =l—T2=25°C
:": & 40 | Ta=60°C
0 : .‘ : : . Ripple Noise
1 6 11 16 21 26 31 Voltage

(Input Frequency)

X9 Jy7 W AR EER AT e il = xTL ) A% :Model
Fig.9 Ripple Noise Voltage Characteristics (vs Load Current) SWH650-24
320 Vin=100V
280 i 73:0utput
== / AN A%~ 100
EEM / ‘mIZ. emperature
X % 200 Ta=—20°C ~Ta=60°C
& Cad —TEE Remarke |
N 2 160 "q_/. - |5 Remarks
2 g e T2=-20°C
= % 120 / Ta=25°C
N 2
A S g0 r Ta=60°C
Rs 40 Ripple Noise
(o
H 2 Voltage
° 1 6 1I1 1I6 2I1 2I6 31 (Input Frequency)

BRIERA)
Load Current(A)
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Model: SWH650-24

SEEN

Reference data

Input Voltage(V)

[X[10 & FE TR ' il <7 L TC) A 2 :Model
Fig.10 Over Current Protection Characteristics (vs Load Current) SWH650-24
A F3:Input
30.0
ACB85V~264V
~ 250 i 77:0utput
2 24V
S § 200 / 'EJ=. Temperature
H = / Ta=—20°C ~ Ta=60°C
E § 15.0 / ——— Fﬁa%:Remarks
H § 100 Ta=25°C
S / Ta=60°C
O 50
0.0
0 10 20 30 40
BEERA)
Load Current(A)
11 @EEFECREICXLT) #1244 :Model
Fig.11 Over Voltage Protection Characteristics (vs Temperature) SWH650-24
35.0 A B:Input
AC100V
34.0
33.0 i 77:0utput
N 2.0 Io=0A
— o . I S J= Temperature
?>-|' g - ___— Ta=-20°C~Ta=60"C
}IE:Tlil g 300 / &% Remarks
R 290 [ ——vo|
3 S 280
Q
5 270
O 260
25.0 r :
Ta=-20°C Ta=25°C Ta=60°C
EERE(°C)
Ambient Temperature(°C)
X[12 RCEN Rl T TECA ) BB [<® L C) 712 Model
Fig.12 Start-Up Time Characteristics (vs Input Voltage) SWH650-24
800 A B:Input
200 A R— AC85V ~ AC265V
— \\ H 73:Output
__600 lo=27.0A
B §500 \ = = . Temperature
mg 8400 \\; Ta=-20°C ~ Ta=60°C
E = — e ‘% /- :Remarks
= 5300 =
H 5200
&
100
0
85 100 200 240 264
ARABIEWV)
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Model: SWH650-24

SEEN

Reference data

T B < % L TC) 1% Model
Fig.13 Hold up tlme Characteristics (vs Load Current) SWH650-24
A F3:Input
300 Vin=100V ~ 200V
250 i 73:Output
24V, 20%~100%
200 Ta——20°c vimmioov | |;mI= T emperature

(&)}
o

o
o

\\

B B B 1 (ms)
Hold up Time(ms)

a1
o

o

—

10.8

16.2

BEERA)
Load Current(A)

21.6 27

=== T2=-20°C Vin=200V
Ta= 25°C Vin=100V
e Ta= 25°C Vin=200V
=== Ta= 60°C Vin=100V
Ta= 60°C Vin=200V

Ta=—20°C ~ Ta=60°C

Fﬁa %:Remarks

14 T AT 8 D B DR %
Fig.14 Dynamic Load Waveform

Tek stop

—F—————

0A- *

M S.00V  (cha2| 10.0mver

23.5v—i h". /’K/—\\ /’).r/ |
| f | 1 2sav

MA00mE A cha

1400 %

I 12.6my
17 Dec 2015
15:22:50

HABE
Output
Voltage

BamEmER
Load
Current

£ 2 :Model

SWH650-24

A F:Input

Vin=85V

i 73:Output

T lo=0AS27A

Fﬁa %:Remarks

HAEE
OutputVoltage
Vertical : 5V/div
BEER
LoadCurrent
Vertical : 20A/div
B Time
Horizontal :
4ms/div

X[15 H N Itz R
Fig.15 Output Voltage Rising Waveform

Tek Stop |

= T =

#12 :Model

SWH650-24

A F:Input

Vin=100V

v

Input Voltage

i 73:Output

‘ Ch1 Max
138V

Ch1 RMS

85.3Vv

Ch2 Max

[o=27A

B Temperature

Ta=25°C

Fﬁa % ‘Remarks

24.8V »

23

@il 100V Cha 10.0V

20.00 %

M|20.()rns .A\ Chi1 5 20.0V

11Jan 2016
17:42:28

Output Voltage

ANERE
InputVoltage
Vertical : 100V/div
HAEE
OutputVoltage
Vertical : 10V/div
B5fE] Time
Horizontal :
200ms/div
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Model: SWH650-24

SEEN

Reference data

X[16 B A BT L | JRIE
Fig.16 Output Voltage Falling Waveform

TekStop_| e ——

Ch1 Max
138V

Ch1 RMS
64.7 V

Ch2 Max
24.8V

v

Input Voltage

o )

M[20.0ms| A Chl.! Y .1().2V

80.00 %

@& 100V JCha[ 10.0V

11Jan 2016
17:43:31

v

Output

£ 2 :Model

SWH650-24
A F1:Input

Vin=100V
i 73:Output

lo=27A
B Temperature

Ta=25°C
%% :Remarks

ANEE
InputVoltage
Vertical : 100V/div
HAEE
OutputVoltage
Vertical : 10V/div
BfE] Time
Horizontal :
20ms/div

I EREE D NGEE X3
X[17 ZE N E KR
Fig.17 Inrush Current Waveform

Tek Stop

22.8A

TR 0. dnver M10OmS A

30.00 %

Al

0A—) | 2 i e e S e l|l

T X1.2mv

&
I

1
5

£ 2 :Model

SWH650-24
A F:Input

Vin=200V
H 73:Output

lo=27A
B Temperature

RAER

Ta=25"C
|5 Remarks

Inrush Current

Die 2015
“40:42

HAEE
InrushCurrenteVer
tical: 10A/div

B A
TimeHorizontal:
1ms/div

18 38 B 1T R 1
Fig.18 Over Voltage Waveform

ok Stop

ov— ™

20.00 %

TUM 2008 A Chl £ 21,3V

£ 2 :Model

SWH650-24

A F1:Input

Vin=100V

HARE

i 73:Output

Io=0A
B Temperature

Chl Max

I3V

Ta=25"C
Fﬁa %:Remarks

HAOEE
OutputVoltage
Vertical : 5V/div
B5fE] Time

Horizontal: 2s/div
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Model: SWH650-24

SEEN

Reference data

19 20 & o T B 1t K 1% A1 % :Model
Fig.19 Conduction Noise Waveform SWH650-24
Mode| Mame : EWH .

Mode! No. : Test Made AZ3Input
gerialsr'lo. | aemp,"lilumi AC100V
aWer oUpply PErFaLar H
Hemo : Limit : CISPR classB OP i 73:Output
100 —LISN Vs ¥b' Det.Hode : PEAK To=27A
an it S J= Temperature
Il
] — Ya Ta=25°C
- 70 — b Fﬁa%:Remarks
5 [
£ 60 —
5 50 iy
|l R A N Lo Bt ST PO S
Eoan
20
10
I
15 .2 ] b 7 1 3 b 7 10 20 an
Frequency [MHz]
20 2 & om T st A 2 :Model
Fig.20 Conduction Noise Waveform SWH650-24
Mode | Name ¢ 2H .
Hodel No. : Test Mode A7 Input
gerialsl‘dn. I Eemp.f?umi AC240V
OwWer sUpply PEratar H
Memo : Limit : CISPR classE OP i 77:Output
100 _LISN ¥a ¥b Det.Mode : PEAK To=27A
30 D= Temperature
= imit
i i Ta=25°C
0 — Vb |5 Remarks
=
i —t

50 B

RFI Waltaga [ dBuv ]

30

a0 UM MW r

20

10

o

3
Frequency [MHz]
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A ER[E] PR X] Test Circuit

- @ © @
T B
wMEEE aEE
@ @ @ @ f\é POWER T LOAD
SUPPLY c1
— H o
\— Fu R
-3
Oscilloscop
AR AR Measuring instruments 2RI HEIEIXDMMTAEIE
OYSZEXY) Variable autotransformer Output voltage is measured with DMM
QtZEIVA Isolation transformer
@7’ L—h- A circuit breaker BfayT VY Load capacitor
@EFRE Ammeter 24V Circuit C1: Electrolytic Capacitor22 u F
®FENE Wattmeter Film Capacitor 01uF
©EE:t Voltmeter
@EFRE Ammeter
@ ruMEHT Shunt resistor
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