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Model: SWH650-48

SEEH
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ANEE MIN 1805& A 48V AUX
a0 NOM Output Circuit
Voltage 240V MIN 0A 0A
g MAX 264V BRER NOM 13A 0.1A
Load Current | MAX — ——
PEAK 15A 0.1A
1. A 714514 Input Characteristics Ta=25°C
] = Heak tig | mE
HERIEE Condition I i
Test Results
Test Item AN &R SPEC Remarks
Vin |Load| Vin=100V Vin=240V
AAEm =
Input Current NOM|NOM 7.15A 2.83A 7.3A/3ANLM Fig.1
ANEA NOM|NOM 703.2W 672.0W —
Input Power
FIES 098Kl E | H2
Power Factor NOM|NOM 0.995 0.992 (or more) Fig.2
§ﬂ$ 9 0 0 0 3
Efficiency NOM|NOM 88.89% 93.02% 88%typ/91%typ Fig.3
RS =
7:)\@/}![. 4
Inrush Current NOM|NOM 7.9A 16.4A 20/40A(typ) Fig.d
N :E == 325 v
LD NOM|NOM| 0.083mA 0.194mA 0.75mA, 60Hz =5
Leakage Current Fig.5
ERELSE -— | MIN ON67V-OFF10V — -—
Startup Voltage &
Stop Voltage — |NOM ON77V+-0OFF65V - -
ADBERERE )00y Nou 23ms(Ta=25°C) 20ms =13
Hold up time Fig.13
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2.4 %1% Output Charact;ristics *REREE . 2+3)+@ Output Regulation:@+Q+@ Ta=25°C
= -
HERTEE ot SABRAER L
Test Results
Test Item ABD|ET Remarks
_ Vin | Load 48V
HAORE
1 | Output Standard [NOM|NOM 47.620
Voltage
AEFAEEZEE | MIN [ MIN 47.620 X6
2 Input/Output ~ ~ ~ Fig.6
Voltage Change Fluctuation| MAX | MAX 48.303
mENYTh -366mV X6
. Temperature Drift e +317mV Fig.6
BN YTH -11mV 7
5 Warm—Up Drift e +27mV Fig.7
BaRERE 41.243
Total Regulation 48647
Mg 46.i€SOV
SPlEe 49,440V
o) NOM|NOM 46mV
1w ==
. Room Ta=25
Ripple Voltage Temperature
T 400mV(-20~0°C) Fig.8
SPEC 150mV(0~60°C)
o NOM[NOM|  139mV
w2 WAAR EIE =R X9
Ripple Noise Voltage Room Ta=25°C
Temperature
T 500mV(-20~0°C) Fig.9
SPEC 200mV(0~60°C)
HABERTZEEEEF| MIN | MIN 42.030V
6  Output Voltage ~ ~ ~
Variable Range [ MAX|MAX 57.030V
Mg 43.EE)OV
SIPEe 52,800V
1Ak Comment
ERA70-7=y7 IEE1:1 Used Probe = Ripple Voltage 1:1
97’ WIAR BIE:A Ripple Noise Voltage 1:1
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Model: SWH650-48 Reference data
3{REYEE Protection Characteristics
=
- i - E
RERIEH Condition ERFER T
Test Item ]\.jj I=EG Test Results SPEC S
Vin | Load
BE R E — ono —opo —ano
Over Current Protection Ta=-20°C Ta=25°C Ta=60"C
48V MIN | MAX 16.80A 16.95A 16.20A 15.15ALL _E(or more) | [XI10
AUX MIN | MAX 0.30A 0.55A 0.57A - Fig.10
I8 o =
BRER LA Ta=-20°C | Ta=25°C Ta=60°C
ver Voltage Protection
48V NOM| MIN 59.60V 63.30V 63.70V - =11
AUX NOM| MIN - - - - Fig.11
Ut‘yl‘ﬁ.rﬁ MAX| MIN 29.2Sec, Ta=25°C - -
Reset Time
4 IREER Environment Test Ta=25°C
- Gl - .
HERIER Condition HERER % "
Test Item ]\.jj afr Test Results SPEC s
Vin | Load
= = K 10Hz ~ 55Hz, & 2R3 %5, & E 2G e —
RBVABRGFEN1FF7) XY ZHRI-E60% - THB B AR St pEnL| L e
Vibration ——— | = |[Frequency 10~55Hz, Sweep cycle 3min., -
_ . Acceleration 19.6m/s2, Direction X/Y/Z 60 Normal Operation
(Non—Operating) X )
minutes par each axis
=mA—t NoM| max | POWOFFIZTT0CIZ 1B K& % POWERON EEICES _
Power on at high temp Left the power supply at 65°Cfor one hour and turned on. Normal Operation
EH-VE NoM| max |POWOFFIZT-25"CIC 1B K& #POWERON EEICES _
Power on at low temp Left the power supply at —25°Cfor one hour and turned on. Normal Operation
FREHA5200mmD S &Y K AIEBERET 196m/s2
FHVE - FEICRIREAL
it {81 22 | ___|196m/s® Conduct this test on an oak board with a EREICES _
Shock flat surface and a thickness of 10mm or more.
Lift one side of surface of the unit 200mm and N 10 .
drop it on the board. Drop 3 times for each side. ormal Uperation
5. /4 X" 4514 Noise Tolerance Characteristics Ta=25°C
2
- i - %
HERIER Condition HERRER 1 "
Test Item ]\'j] =6 Test Results SPEC e
Vin | Load
AR E MIN | MIN L-L +24  kV No ErrNo Damage 49 0KV
ACLineNoise ~ ~ L-FG +24 kV No Err,No Damage L—_I_ L—FG -
(50ns~ 1000ns) MAX | MAX N-FG +24 kV No Err,No Damage '
EY-Y M= L-L +24 kV No Err,No Damage L-L=+2.0kV
LightningSurge NOM|NOM L-FG +48 kV No Err,No Damage | L-FGN-FG*x4.0kV -—
(1.2x 50U s) N-FG +4.8 kV No Err,No Damage 3times
MIN | MIN Air +84 kV No Err,No Damage
e T | ~ Contact  £11.2 kV No Err,No Damage Contact : =6kV L
B EESD C: 150pF, R: 3300 Air - 8KV
MAX| MAX
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6.7 Db D 4F 14 Other Characteristics Ta=25°C
2
. == e S
HERIEH Condition ERFER T4k
Test Item ]\.jj I=EG Test Results SPEC S
Vin | Load
P-S P-E S-E P-S:4.0kV1m,10mAmax
4.0kV 2.0kV 0.5kV P-
i CEEE || GRER | GRER | GRER | SE0SVImiomAmax | —
: g Leakage CurrentiLeakage Current:Leakage Current| (REHR15mALLT)
2.71TmA 2.15mA 1.29mA Leakage Current 15mA or less

fBEER

Insulation Resistance

P-S500MQ LA E

P-E500MQ Ll E

S-E500MQ L E

P-S50MQ EL_E(DC500V A=)

P-S50MQ or more (DC500VMegger)

(or more) (or more) (or more)

1843998 ) B Fr4EME Dynamic Load Characteristics & T —4 Reference data

HEREH SABRHE R Test Results ES
Test Condition 48V Rémarks
Py 20.400V
Ta=-20°C 49700V
—AnoO 39.800V 14
Ta=60C 50400V
ANERE MIN
HAOER 0A
Output (13ms)
Voltage Fig.14
Cbndition Output ~
15A
Current (Tms)
ks 46.2?0V
SRIED 49.440V
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5 7 9 11 13 15
BREERA)
Load Current(A)

AT anl<x7LTC) #2 :Model
Fig.1 Input Current Characteristics (vs Load Current) SWH650-48
A F1:Input
AC85V~264V
10.00
H 73:Output
8.00 Pd 48V, 40%~100%
' / (2= Temperat
—_ /)2 - perature
<3 600 /. Ta=25°C
2o — &2 Remarks
g S v
E_R 3 4.00 i \/in=100V
=}
< 2 ek Vin=240V
- 200 )/*, bt \/in =264V
0.00 T T T r : T
1 3 5 7 9 11 13 15
BRIEMRA)
Load Current(A)
S GV @) #12 Model
Fig.2 Power Factor Characteristics (vs Load Current) SWH650-48
A F1:Input
1.05 - = = 2 AC85V~264V
0.95 H 73:0Output
0.85 48V, 40%~ 100%
Lg;g 55'1]5:Temperature
28b. Ta=25"C
B £0.55 e \/ =85V 5 Remarks
R gggg e \/in=100V
& 0'2 5 Vin=240V
0:1 5 e \in=264V
0.05

7/14

RESEZXE ATl <X L) 12 :Model
Fig.3 Efficiency Characteristics (vs Load Current) SWH650-48
A 71:Input
100 ACBEV ~ 364V
90 ﬁ———*— £ 73:Output
80 48V, 20%~ 100%
70 2 = Temperature
_ =0 Ta=25°C
X T , E=:
1:|‘ % 50 et \/in=85V R Remarks
R S 40 i \/in=100V
& 30 Vin=240V
20 e \/in=264V
10
0 7 T
1 3 5 7 9 11 13 15
BRIERA)
Load Current(A)
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Input Voltage(V)

FrEIN RN E A S5 1) #1 2 :Model
Fig.4 Inrush Current Characteristics (vs Input Voltage) SWH650-48
A B:nput
AC100~200V
30 H 73:Output
’5 / 48Vi3A
— / B /Z Temperature
< 3
= E 90 25°C
< <
e 2 / Fﬁa%:Remarks
W 3 15 1-IVh R9—1EF
"< < g [(A) Cold Start
B 310 | |
C
5
0 L
100 ARNEEWN) 240
Input Voltage(V)
05 B S TE(A N B L (=T L C) FIZ Model
Fig.5 Leakage Current Characteristics (vs Load Current) SWH650-48
A F1:Input
0.26 AC100V~230V
0.24 i 77:0utput
022 lo=13A
. B .
=0.18 umjx.Temperature
_ Eo16 — Ta=25°C
E €014 :Remarks
2 2oz - ikek
=y 010
o 8 e [(m,
o 5008 = [==rmw]
=z [0} .
e %004
2002 ~ _
0.00 : : : R=1.5kQ C=0.15u F
50 100 150 200 250
AREEWV)

Bl xfL7T) 1 2 Model
Fig.6 Output Voltage Accuracy Characteristics (vs Load Current) SWH650-48
A 71:Input
AC100~240V
4830 | W———ge——— - — H 77:Output
3 48V, 0%~ 100%
_ 81 2 = Temperature
2 &8.00 ——— Ta=-20°C Vin=100V To= 2000~ Ta~60°C
|i.-l = S # e T o=~ in= T
e § =8 T2a=-20°C Vin=240V B Remarks
R 47.85 o
a5 et T3=25°C Vin=100V
247.70 —.’*._ et T2=25°C Vin=240V
o] —i —{ ———
O47 55 == T=60°C Vin=100V
e Ta=60°C Vin=240V
47.40
0 1.68 2.52 3.36 4.2
BRTERA)
Load Current(A)
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X7 #ERFE VIMEFTE #12:Model
Fig.7 Warm—Up Drift Characteristics SWH650-48
A F1:Input
2000 AG100V
A49.60 H 73:Output
>49.20 48V13A
< %i:'ig E:Temperature
\_|'_’| 548. . — = Ta=25°C
llETP §48.00 Fﬁa%:Remarks
R 547.60
24720 Ve
346.80
46.40
46.00
0:00 0:01 0:03 0:05 0:10 1:00 2:00 8:00
2B EFREI(Hr)
Warm-Up Time(Hr)
X8 )y7 IVE GES SV @) 2 :Model
Fig.8 Ripple Voltage Characteristics (vs Load Current) SWH650-48
A F1:Input
AC100V
300 i 73:Output
e 48V, 40%~ 100%
. 250 /—*, 55'1]5:Temperature
) :E: 200 — Ta=—20°.C~Ta=60°C
£E &= Remarks |
H & 150
Eﬂl S 100 o Ta=-20
Do
:: & 50 "/_"/_4‘/-‘— o=l Ta=25
= . oA
0 T T T T T T Ta=60
1 3 5 7 9 11 13 15
BRIERA)
Load Current(A)
9 V97 WA EBILE manl—xtLT) 12 :Model
Fig.9 Ripple Noise Voltage Characteristics (vs Load Current) SWH650-48
A 71:Input
AC100V
350 tH 73:0utput
48V, 40%~ 100%
< 5280 /—Q— mJ= . emperature
EE Ta=-20°C ~Ta=60°C
"\I‘S %’210 &% Remarks
N E 140 et T2=-20°C
N 2 e Ta=25°C
3 2 70 ré._—_./. Ta=60°C
Ra
H é‘ 0 T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
BRIERM)
Load Current(A)
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10 BEEIRTE Al <x7 L TC) A 24 :Model
Fig.10 Over Current Protection Characteristics (vs Load Current) SWH650-48
A F1:Input
50.0 AC100V
H 73:Output
) 48V
>40.0
~ 0 S = Temperature
S $00 Ta=-20°C ~Ta=60°C
||E7Ii’ E e Ta=-20°C Fﬁa%:Remarks
R 200 —Ta=25C
H g_ / a
3100 / reove
0.0 - :
0 2 4 6 8 10 12
BEERA)
Load Current(A)
11 B s T CRE <X L C) #12 Model
Fig.11 Over Voltage Protection Characteristics (vs Temperature) SWH650-48
70.00 )\j]:lnput
AC100V
68.00
6600 H 73:0Output
2 6400 ——t [020A
> ' ‘B JZ Temperature
< a 62.00 /)2, P
% 2 6000 / Ta=—20°C ~ Ta=60°C
}EQ > 5800 Fﬁa%:Remarks
H 3 5600
3 54.00 Vo
52.00
50.00 T T
-20 25 60
EFEEE(°C)
Ambient Temperature(°C)
BX[12 RC B P e TE (A J B IE < L C) FT % Model
Fig.12 Start-Up Time Characteristics (vs Input Voltage) SWH650-48
A 71:Input
800 AC85V ~264V
H! 73:0utput
700 r=——R_ To=13A
—-600 2 = Temperature
2 %500 \ Ta=—20°C ~Ta=60°C
I £ \T Fﬁa %:Remarks
i 15400 hy —— ——Ta=-20
:) 4
E *3300 e T3=25
:;;200 Ta=60
100 7
85 100 200 240 264
AREEWV)
Input Voltage(V)
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Bl <X LT)

Fig.13 Hold up time Characteristics (vs Load Current)

350

300
250

200 -+
150

#2 :Model

SWH650-48

A F1:Input

AC100V~230V

H 73:Output

48V, 20%~ 100%
D= Temperature

Ta=-20°C Vin=100V

100

5% BT B P (ms)
Hold up Time(ms)

50

2.6

5.2 18 10.4
BRERA)

Load Current(A)

=== Ta=-20°C Vin=200V
Ta=25°C Vin=100V

et T2=25°C Vin=200V

=== T2=60°C Vin=100V
Ta=60°C Vin=200V

Ta=—20°C~Ta=60°C

Fﬁa %:Remarks

Tek Stop

EIRRSYETIY 3D
Fig.14 Dynamic Load Waveform

0A-a

chil 500w

50.0V—=T1 | /_-\ /_
1 ! i
! \

MiF i0.0mvi: M4.00ms A Ch2 £ 13.6mV

1400 %

HAhBE
Output
Voltage

AfER
Load

12 :Model

SWH650-48

A F1:Input

Vin=85V

H 73:0Output

[o=0A<=13A

5n'51'1]§::Temperature

Ta=25°C

Fﬁq %:Remarks

HAOEE
OutputVoltageVer
tical: 2V/div
BRER
LoadCurrentVertic
al: 10A/div

Bl
TimeHorizontal :
4ms/div

T

k Stop

X[T5 s xR
Fig.15 Output Voltage Rising Waveform

12 :Model

SWH650-48

A 71:Input

Vin=100V

H! 73:0utput

Input Voltage

Io=13A

}E'LJE::Temperature

Ta=25°C

Fﬁq % ‘Remarks

Output

v

chil 100V

HiFE 0.0V

042000 %

M200ms A Chl 5 340V

ANEE
InputVoltageVertic
al: 100V/div
HAOEE
OutputVoltageVer
tical: 20V/div

e

TimeHorizontal :

200ms/div
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X[16 B A BT LRI
Fig.16 Output Voltage Falling Waveform

Tk stop |

v

#2 :Model

SWH650-48

A F1:Input

Input Voltage

Vin=100V

H 73:Output

Output

FH

chi MZD.0ms A CnZ L IE.EW

100

HE  I0.0%

70,00 %

v

Io=13A
2 Temperature

Ta=25°C

Fﬁa % :Remarks

ANERE
InputVoltageVertic
al: 100V/div
HAEE
OutputVoltageVer
tical: 20V/div

B ]
TimeHorizontal :
20ms/div

INEREENNEE A
X]17 € AE iR H
Fig.17 Inrush Current Waveform

Tek Stop

.

OA— Brpssniisasibaiion] I R o .

M T0.0mve: MI_DOmS A Ch: F 16.0mV

30.00 %

BAER

12 :Model

SWH650-48

A F1:Input

Vin=200V

H 73:0Output

Io=13A
55'1]5::Temperature

Ta=25°C
|7 :Remarks

HAOERE
InrushCurrenteVer
tical : 20A/div
Bl
TimeHorizontal :
1ms/div

18 18 & It % 1
Fig.18 Over Voltage Waveform

ek Stop

12 :Model

SWH650-48

A 71:Input

Vin=264V

HAOEE

ov— ¥

T M 2008 A Chl £ BD.2ZV

Ch [ TU R

20,00 %

H! 73:0utput

[o=0A
}E'LJE::Temperature

Ta=25°C

Fﬁa%:Remarks

HAOEE
OutputVoltageVer
tical: 10V/div

e
TimeHorizontal :
2S/div
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19 2% & o T B 1t K 1% % :Model
Fig.19 Conduction Noise Waveform SWH650-48
Mode| Mame : SWHeRO-48 .

Mode! Mo : Test. Mode A 73:Input
Serial Mo. Temp, Humi AC100V
Power Supply Operataor H
Memo : Limit : CISPR classB OP H! 73:Output
100 __LISN Va ¥b Det.Mode : PEAK o=13A
a0 —Linit D= Temperature
80 — ¥a Ta=25"C
— — b
z — Fﬁa%:Remarks
g 60 ——
Rl =an
§ A M hwn Hq'mh.' WW WM
E o
20
10
0
15 .2 8 L7 1 E T Mo 30
Frequency [MHz]
20 = imF &It 212 :Model
Fig.20 Conduction Noise Waveform SWH650-48
Mode! Mame : SWHES0-48 A F:Input
Model Mo, Test Mode
geriaISNo. | Eempf'?umi AGC240V
owWer oUpply perator H .
o : Limit : CISPR classB OP i 73:Output
100 —_LISN Va b Det.Mods : PEAK lo=13A
a0 o "o = Temperature
—Limit ALO
a0 — W Ta=25"C
— 70 — b |7 .Remarks
E [t
g 5 ——
% 5D — |
| A SN2’ M A S— R
Eoap
20

10
0

3
Frequency [MHz]

20 1]
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B @ © @
T HOR T3 B
e EE BREE
D [le| ® e Y POWER LOAD
SUPPLY c1
— Hl o
\— 0z
- F
Oscilloscop
AR AR Measuring instruments 2RI HEIEIIDMMTAEIE
OYSZERY] Variable autotransformer Output voltage is measured with DMM
Q@ifzErVA Isolation transformer
@7 L-h- A circuit breaker BfaVT VY Load capacitor
@EFE Ammeter 48V Circuit C211: Electrolytic Capacitor 450y F
®OFAHE Wattmeter Film Capacitor 330u F
©®EE:t Voltmeter
@ERE Ammeter
@ ruMEHT Shunt resistor
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