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1-1. CSF300-3R3 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)
CH1
’ 5.0A/div
_ 50ms/div
Vin= o liorusn = 9.1A
110V 100% resh =2

CH2
200V/div
50ms/div

(2) Inrush Current Characteristics (220V)
il Ny CH1
=== I 10A/div
. ; IR AR AR AR ARNARARRARRARNY 50ms/div
Vin= o= EER R ‘ ‘
Iinrush = 30.8A 1
220V 100%

CH2
200V/div
50ms/div

(3) Input Voltage & Current Characteristics (110V)
CH1
‘ 1.0A/div
] Vrvs = 112.1V 10ms/div
vin= lo= laws = 2.335A
110V 100% RS = <
PWRN = 260W CH2
iiahmnn 100V/dlv
3 ) 10ms/div
(4) Input Voltage & Current Characteristics (220V)
CH1
1.0A/div
] Vrus = 220V 10ms/div
Vin= lo=
|RMS = 0.562A
220V 100%
PWRiN = 246W | CH2
100v/div
= 10ms/div
e




1-2. CSF300-3R3 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)

Digital Multimeter :

34401A (Agilent)

CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

(1) Input Line Harmonics Chart (110V)

Vin=
110V

100%

P.F = 0.993
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(2) Input Line Harmonics Chart (220V)

Vin=
220V

100%

P.F = 0.968

currast ()

srmoak

H

10000

1.000

[RIT]

[NIN]

o.001

Input cumnt "’""”ic1 CMeRsured WaLe —Limkt

IECE1000-3-2 Limit (class A)

(3) Input Current &Efficiency Characteristics

Condition Ta : 25

Vin
| 85V 110V 132V 170V 220V 264V
(o]
Input
I 0.096A 0.080A 0.076A 0.079A 0.092A 0.100A
(min) Efficiency - - - - - -
nput 2.54A 1.88A 1.53A 1.20A 0.93A 1.10A
Load Current ) : : : : :
0,
(80%) | Leficiency 66.7% 68.6% 69.6% 70.9% 72.0% 72.7%
Input
3.13A 2.50A 1.99A 1.55A 1.18A 1.43A
Load Current
(100%) | Etficiency 66.6% 66.2% 67.7% 68.8% 70.4% 70.6%




1-3. CSF300-3R3 Output characteristics

Oscilloscope : WaveRunner 104MXi

(LeCroy)

CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25
Vin ) )
| 85V 110v 132v 170V 220V 264V Line Regulation
o
Load (min) 3.309V 3.309V 3.309V 3.309V 3.309V 3.309V omv
Load (80%) 3.275V 3.275V 3.275V 3.275V 3.275V 3.275V omv
Load (100%) 3.265V 3.265V 3.265V 3.265V 3.265V 3.265V omv
Load Regulation 44mV 44mV 44mVv 44mv 44mv 44mV
(3) Dynamic Load Response Characteristics (100Hz)
e mans e ‘M 100mV/div
. lo= 2.0ms/div
Vin= Vover = 61.4mV
0~100%
220V Vo = 117amv T
100Hz i CH2
50.0A/div
2.0ms/div
e o
(4) Dynamic Load Response Characteristics (1KHz)
\ ot Wataamd 100mV/div
) lo= 200us/div
Vin= Vover = 58.8mV
0~100%
220V Vunder = 102.0mV __/——\__f—\__
TkHz i ! CH2
50.0A/div
O TER Ty UM T @0 mecmae) 200us/div

v
50,0 Avdi|
-100.0 Ao




1-4. CSF300-3R3 Output characteristics

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)
CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Ripple & Nois

e characteristics.

CH1
Viﬂ: \ VRipple = 13.2mV .
I0=100% 10mV/div
220\/ VNoise = 589mV .
10us/div
(2) Turn on time characteristics
I [ LeCroy|
H 1 i |
| = i CH2
| | | 100V/div
, e 100ms/div
VI 2100%  tum on = 469ms 5 v |
lo= 0 m on = ;
110V e | |
3 i CH3
3 1.0V/div
S 100ms/div
(3) Hold up characteristics
T [ LeCroy|
|
. CH2
‘ ! 100V/div
. } 3 10.0ms/div
V=m0t 43ms 3
o= o hold up = ! |
110V o w 3 |
3 | CH3
| 1.0v/div
m.;m: 10.0ms/div
(4) Over Current protection characteristics
: o
o 4 X
I 20.0A/div
Vi : | 2.0ns/div
|n= | = 1
© 0.C.P = 70A ———
220V 110~145% |
Y
| 1.0v/div
2.0ns/div

100 Vidiv|

-4.000 Vofs|

i il
e =
oy =

1.0 Vidiv|
20.0 AV

Gsis| Edoe
Xi= -912ns OX=  1998ns
X2= 1086 ns 1AX= 5005 MHz




1-5. CSF300-3R3 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

Vin= lo= )
O.V.P = 3.95V s : 1.00V/div

220V 10% )
| ! A 1.00s/div

3
Measure PTmax(C3) F2eoe Poo- Pamoe Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 395V

v




2-1. CSF300-05 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)

CH1
S
Vin= lo= N “ 50ms/div
10V L00% linush = 10.0A W T I
: CH2
el - 200V/div
50ms/div
(2) Inrush Current Characteristics (220V)
___R CH1
I \ 10A/div
Vin= o= 50ms/div
290V 100% linush = 30.0A |
s el CH2
V] iad 200V/div
s T n o e meenes 50ms/div
T
(3) Input Voltage & Current Characteristics (110V)
N |/ 2 CH1
: 1.0A/div
Vin= oz Vews = 112.6V i ) 10ms/div
110V 1000% lrs = 3.468A — |
PWRn = 390W CH2
NI oo
e OTHEROTED VR EW Cmy o meeneee 10ms/div
(4) Input Voltage & Current Characteristics (220V)
CH1
N = 2.0A/div
Vin= lo= Veus = 222.2V 10ms/div
220V 100% lrvs = 1.662A
PWRn = 365W CH2
] 100V/div
e TED D CTEN CEM CHg o meeneee 10ms/div

tus
Ham 1 1
500 mAdIY 100 Vidi| 2,00 Aldiv
246 Haldiv 0.0V offsel 0 mAoffset




2-2. CSF300-05 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.999

10.000

maet( A}
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oo
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(2) Input Line Harmonics Chart (220V)

10.000

Input cumnt "’"“""i:ﬂ CoMeRsured Yebe —Limtt

1.000 \
V.n | E IECE1000-3-2 Limit {class A)
In= = i
y P.F = 0.989
220V 100%
T a0y
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132v 170V 220V 264V
o
Input
Load Current 0.11A 0.08A 0.08A 0.08A 0.09A 0.10A
(min) Efficiency - - - - - -
Input
Load Current 3.63A 2.70A 2.19A 1.69A 1.30A 1.10A
0,
(80%) | Efficiency 71.1% 74.0% 75.2% 76.6% 77.9% 79.1%
Input
Load Current - 3.40A 2.8A 2.1A 1.61A 1.37A
0,
(100%) Efficiency - 73.0% 74.6% 76.2% 77.8% 78.7%




2-3. CSF300-05 Output characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe
Digital Multimeter : 34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

o vin 85V 110V 132v 170V 220V 264V Line Regulation
Load (min) 5.00Vv 5.00Vv 5.00v 5.00vV 5.00vV 5.00Vv OmVv
Load (80%) 4.98V 4.98V 4.98V 4.98V 4.98V 4.98V omv
Load (100%) - 4.98V 4.98V 4.98V 4.98V 4.98V Oomv

Load Regulation 20mVv 20mv 20mVv 20mVv 20mVv 20mVv

(3) Dynamic Load Response Characteristics (100Hz)

r | _ CH1
| a 100mV/div
lo= | f 2.0ms/div
Vin= © Vover = 39.3mV
0~100%
220V Vunder = 197.7mV __(—.—-—k___r——L_
100Hz T CH2
50.0A/div
Zaji::m P1r;§a§(:}) Fi;\r;[i} ?Jmaxwugii/) Pa--- P5:--- PErpwr(C3,C) P7ﬂuMC1)Paﬂuww(‘H 2.0mS/diV
] 2=
(4) Dynamic Load Response Characteristics (1KHz)
I i A CH1
el \ W“Www i ‘\ i N"WHW i .
" \ 7 100mV/div
. lo= ™ ol 200us/div
Vin= Vover = 68.5mV
0~100%
220V Vinder = 171.8mV NN ENAERN
1kHz ) A R CH2
‘ 50.0A/div
Zajg:iuve Pwﬁwga:ﬁ}) Pi;wn;%; Pamaxwugti/,\ Pa--- P5--- PErpwr(C3,C) P7duMC1)Psduw\vll zoousldiv
=T =




2-4. CSF300-05 Output characteristics

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)
CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Ripple & Noise characteristics.

CH1
Viﬂ: \ _IOOO/ VRipple = 29.7mV 10 V/d
o= mV/div
220\/ © ’ VNoise = 624mV .
10us/div
(2) Turn on time characteristics
I LeCroy|
i ! ’ CH2
| e ' | 100V/div
, SR DU U Ot A St A 1 bt it e 100ms/div
Vin= ;
110V !OZ]OO% turn on = 480ms : | |
" | 2.0v/div
1 100ms/div
(3) Hold up characteristics
CH2
100V/div
, 10.0ms/div
Vin=
110V i0=100% thold up = 26ms
CH3
2.0v/div
10.0ms/div
(4) Over Current protection characteristics
g
iE = X
mpasle 20.0A/div
, _ ¢ 2.0ns/div
Vin= o= 0.C.P = 67A |
220V 110~145% T .
| T b 1.0v/div
. 7 it ] e 2.0ns/div




2-5. CSF300-05 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

Vin= lo= e .
O.V.P = 6.51V o] : 2.00Vv/div

220V 10% r ]
500ms/div

T
Measure PImax(C3) F2eoe Poo- Pamoe Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 851V




3-1. CSF300-09 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)
CH1
VWV 5.0A/div
Vin= lo= IS S S DU S 50ms/div
110V 100% linush = 10.0A
| ‘r\ . CH2
I M 200V/div
B 50ms/div
(2) Inrush Current Characteristics (220V)
- iny CH1
| | 10A/div
P I O AR L 50ms/div
290V 100% linush = 29.5A |
i MY 200V/div

@ (Tigger Gaem)| H
e 50ms/div
Ay 590 VJ

(3) Input Voltage & Current Characteristics (110V)

A A - / / \&V CH1
AT AR AT AT 1.0A/div
_ Vews = 112.9V i B B s 10ms/div
vin= o= lews = 3.772A !
110V 100% RS — |
PWRn = 425W CH2
I oo
i e
(4) Input Voltage & Current Characteristics (220V)
|
. Vrus = 222.8V ‘ ‘ 10ms/div
Vin= lo=
|RMS = 1.789A
220V 100%
PWRnN = 394W CH2
] 100V/div
e TENTOCTRY MW 10ms/div

tus
Ham i ©n
500mAdY 100 Vi 200 Aldiv
246 Hzioy UML) | 0mAoffsat




3-2. CSF300-09 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.998

et (A1

10,000

0100

o001

Inputcurrent hamontes [ g o S e

AN

IECE1000-3-2 Limit {class &)

III I IIIII|I|||||
BE T @
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(2) Input Line Harmonics Chart (220V)

10.000

Input cumnt "’"“""i:ﬂ CoMeRsured Yebe —Limtt

1.000 \'
V. | E IECE1000-3-2 Limit (class A)
In= = g
y P.F = 0.983 b
220V 100%
~ T I I
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132v 170V 220V 264V
[©]
Input
Load | cument 0.14A 0.12A 0.10A 0.09A 0.10A 0.10A
(min) Efficiency - - - - - -
Input
Load Current 4.024 2.91A 2.39A 1.81A 1.37A 1.15A
0,
(80%) | Efficiency 71.0% 75.0% 76.7% 78.2% 80.0% 81.1%
Input
Load | cument - 3.70A 2.98A 2.28A 1.72A 1.41A
0,
(100%) Efficiency - 74.0% 76.3% 78.3% 79.9% 81.2%




3-3. CSF300-09 Output characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Vin
| 85V 110v 132v 170V 220V 264V Line Regulation
o
Load (min) 9.030V 9.030V 9.030V 9.030V 9.030Vv 9.030V omv
Load (80%) 9.031V 9.031V 9.031V 9.031V 9.031V 9.030V imv
Load (100%) - 9.030V 9.030V 9.030V 9.030V 9.030V omv
Load Regulation ImV ImV 1mVv imVv imyv omv
(3) Dynamic Load Response Characteristics (100Hz)
. . . CH1
/ J 100mV/div
, lo= s 2.0ms/div
Vin= Vover = 71.6mV
0~100%
220\/ Vunder = 193.3mV ol |
100Hz CH2
20.0A/div
:ﬁji:!um T:;(:i/) Fi;naEmj Jmaxwt;:i/) P5:--- PErpwr(C3.C)  P7:duty(C1)P8:duty@iv(C1) 2.0mS/diV
e oo
(4) Dynamic Load Response Characteristics (1KHz)
— i S S— Jp— CH1
T v T 100mV/div
\ M"Mﬂ \ /‘m\ﬂ'
) lo= v bl 200us/div
Vin= Vover = 102.3mV
ooy 1% 175.8mV I—L / \
= .8m .
1kHz Hnder —— CH2
20.0A/div
T TRER TR PR 4T M reweo mescmasc 200us/div

v
20,0 Avdi|
-40.00 Ao




3-4. CSF300-09 Output characteristics

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)
CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Ripple & Noise characteristics.

CH1
Viﬂ: \ VRipple = 22.9mV .
l0=100% 10mV/div
220\/ VNoise = 528mV .
10us/div
(2) Turn on time characteristics
CH2
100V/div
100ms/div
CH3
i 5.0V/div

)
100ms/di
Ay s/div

(3) Hold up characteristics

CH2
100V/div
vin 10.0ms/div
| =
Io=100% thold up = 27mMS
110V O 0 hold up
CH3
5.0V/div
10.0ms/div
(4) Over Current protection characteristics
e
e X
j 10.0A/div
Vi : OB 2.0ns/div
INn= lo= .
© 0.C.P = 41A :
220V 110~145% b
Y
3 2.0v/div

L
S 2.0ns/d
e R A .uns/aiv
i = X1= -912ns AX=  19.98ns
ly O X2= 10.86ns 1AX= 50.05MHz




3-5. CSF300-09 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

Vin= lo= )
O.V.P = 10.9V o] : 2.00Vv/div

220V 10% ]
500ms/div

3
Measure PTmax(C3) F2eoe Poo- [ Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 1093V

v




4-1. CSF300-12 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe

CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)

CH1
| | V\/\/W\z/\/\/\ WWW N \M/WW 5.0A/div
Vi | 50ms/div
iNn= lo=
10V 100% fmusn = 12.0A
(o] i
] f % CH2
i \.\‘ i 200V/div
A T 50ms/div
|
(2) Inrush Current Characteristics (220V)
iy CH1
10A/div
vin 50ms/div
in= lo=
N Iinrush = 31.9A
220V 100% ’
o MM o
vy v 200V/div
Zm - 50ms/div
T
(3) Input Voltage & Current Characteristics (110V)
A A CH1
‘ LW ‘ 1.0A/div
vi | Veus = 112.7V [ ‘ 10ms/div
in= =
° lws = 3.842A
110V 100%
PWRn = 432W CH2
100v/div
,“ “ 10ms/div
snimeE 2R
(4) Input Voltage & Current Characteristics (220V)
‘ CH1
\ 2.0A/div
vi | Vrus = 222.5V 10ms/div
NnN= =
° ls = 1.831A
220V 100%
PWRiN = 400W CH2
100v/div
IR TR CTRY WM 10ms/div

tus
Ham 1
500 mAdIY 100 Vidi|
246 Haldiv 0.0V offsel

2,00 Algiv
OmAoffset




4-2. CSF300-12 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.998

maet( 2}

10.000

o100

Input curredt hermonles [ o yon sy ed vabe — Lk

AN

IECE1000- 32 Limit (Class &)

E T A

1 4

11 121617 18 2 23 26 27 20 41 4 46 47 48

Hermonle aumber

(2) Input Line Harmonics Chart (220V)

Vin= lo=
220V 100%

P.F = 0.983

aut (i)

10.000

1.000

[RIT]

0010

o.001

Input cumnt "’"“‘“‘ic1 coMeRsured YEbe —Limi

IECE1000-3-2 Limit (class A)

(3) Input Current &Efficiency Characteristics

Condition Ta : 25

Vin
| 85V 110V 132V 170V 220V 264V
(o]
nput 0.16A 0.13A 0.11A 0.11A 0.11A 0.11A
Load Current ’ ’ ’ ’ ) ’
(min) Efficiency - - - - - -
nput 4.04A 2.97A 2.47A 1.89A 1.44A 1.22A
Load Current ) ’ ’ ’ ’ ’
(80%) | Etficiency 71.4% 75.5% 76.9% 78.3% 80.1% 80.6%
nput 3.70A 3.05A 2.26A 1.76A 1.51A
Load Current - ’ ’ ' ’ ’
(100%) | Ericiency - 75.2% 77.2% 79.4% 81.1% 82.1%




4-3. CSF300-12 Output characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Vin
| 85V 110V 132V 170V 220V 264V Line Regulation
o
Load (min) 12.02Vv 12.02v 12.02v 12.02v 12.02Vv 12.02v omv
Load (80%) 12.02v 12.02V 12.02V 12.02V 12.02v 12.02v omv
Load (100%) - 12.01v 12.01v 12.01v 12.01V 12.01v omv
Load Regulation omv 10mv 10mVv 10mv 10mVv 10mv
(3) Dynamic Load Response Characteristics (100Hz)
Nl Nl CH1
LT 1 200mv/div
, lo= ‘ ‘ 2.0ms/div
Vin= Vover = 100mV
0~100%
220\/ Vunder = 309mv ol |
100Hz P CH2
20.0A/div
MMMMMMM PTTSEL:}) FZE&IE} P3:max(C3) PE:rpwr(C3,C) ty(C1) P8:duty@v(C1) 2.0mS/diV
i
(4) Dynamic Load Response Characteristics (1KHz)
D ~ ] ~ CH1
T 7 \ A 200mV/div
, lo= ) 200us/div
Vin= Vover = 107mMV
oy 1%, 261mV J NI R
= m
1kHz under — — CH2
20.0A/div
e M T TR T mmenen mesemaec) 200us/div

v
20,0 Avdi|
-40.00 Ao




4-4. CSF300-12 Output characteristics

(1) Ripple & Nois

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)

CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)

CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPO05A Probe

e characteristics.

Viﬂ: \ VRipple = 22.0mV
lo=100%
220\/ VNoise = 445mV

(2) Turn on time characteristics

CH1
10mVv/div
10us/div

(3) Hold up characteristics

Vin=
lo=100%
110V

tturn on = 454mS

CH2
100v/div
100ms/div

CH3
5.0Vv/div
100ms/div

Vin= )
10=100%
110V

thold up = 24ms

(4) Over Current protection characteristics

CH2
100V/div
10.0ms/div

CH3
5.0V/div
10.0ms/div

Vin=
220V

i =
© O.C.P = 31A
110~145%

2.0ns/div

.

2.0V/div
2.0ns/div

X
5.0A/div

Y




4-5. CSF300-12 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

LeCroy|

Vin= o=
220V 10%

O.V.P = 16.6V

3
Measure PTmax(C3) F2eoe Poo- [ Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 166V

CH3
5.00V/div
500ms/div




5-1. CSF300-15 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)

___j\ CH1
»ﬁ W\AN\/WWV\MN\WWW 5.0A/div
Vin= lo= N ISR BT ;‘;;;;;;4;;;:;‘;;;;;;‘;_ Soms/div
110V 100% linush = 12.2A Y
| ‘ L CH2
AT 200V/div
50ms/div
(2) Inrush Current Characteristics (220V)
' CH1
10A/div
Vin= o= Suwi vobes b St 50ms/div
290V 100% linush = 33.7A
' | [ CH2
;‘LMF '™ 200V/div
50ms/div
(3) Input Voltage & Current Characteristics (110V)
VERVIRY 1.0A/div
Vine - Vaws = 111.8V N —— | i — 10ms/div
110V 100% lrus = 3.068A — |
PWRn = 409W CH2
LTI ———
10ms/div
(4) Input Voltage & Current Characteristics (220V)
¥ 2.0A/div
Vin= lo= Veus = 220.6V ‘ 10ms/div
220V 100% lrvs = 1.758A
PWRN = 381.0W CH2
] 100V/div
SOCEY R TR OCWmR e meersec 10ms/div




5-2. CSF300-15 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.999

maet( A}

10.000

o100

oo

NpuT curredt Brmontes [ pon s e vane  — Lk

IECE1000-3-2 Limit (class A)

1 4 B T 8 1113161718 3 21 26 27 20 41 2 46 47 48
Hermonle aumber

(2) Input Line Harmonics Chart (220V)

10.000

Input cumnt "’"“""i:ﬂ CoMeRsured Yebe —Limtt

1.000 \
V. | E IECE1000-3-2 Limit {class A)
In= = i
y P.F = 0.999
220V 100% ]
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132v 170V 220V 264V
[©]
Input
Load | cument 0.12A 0.09A 0.08A 0.08A 0.09A 0.10A
(min) Efficiency - - - - - -
Input
Load Current 3.95A 2.89A 2.38A 1.78A 1.40A 1.18A
0,
(80%) | Efficiency 75.5% 79.1% 80.6% 82.1% 83.5% 84.9%
Input
Load Current - 3.63A 2.94A 2.21A 1.75A 1.46A
0,
(100%) Efficiency - 78.0% 80.2% 82.1% 83.6% 84.7%




5-3. CSF300-15 Output characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Vin
| 85V 110V 132V 170V 220V 264V Line Regulation
(6]
Load (min) 15.02v 15.02V 15.02V 15.02Vv 15.02v 15.02v omv
Load (80%) 15.02v 15.02V 15.02V 15.02v 15.02v 15.02v omv
Load (100%) 15.02v 15.02v 15.02v 15.02v 15.02Vv 15.02v omv
Load Regulation omv omv omv omv omv omv
(3) Dynamic Load Response Characteristics (100Hz)
. CH1
[ ‘_‘-—‘—\_,________ ‘_J““-‘\,
il il 200mV/div
. lo= ' ‘ 2.0ms/div
Vin= Vover = 120mV
ooy O10% 302mv
= m ‘
100Hz Hnder — i CH2
20.0A/div
aaaaaaa qzzﬁg Fzr;égl%/ PImax(C3) P5--- PEpW(C3C)  P7.duty(C1)P8:duty@(C1) 2_0ms/d|v
| oz
(4) Dynamic Load Response Characteristics (1KHz)
L — U CH1
| \\ 1 N\ 7 ' 200mV/div
) lo= 200us/div
Vin= Vover = 106mV
ooy OOy, 245mV / ’ \
= m
1kHz under y ———e CH2
20.0A/div
ol - s 200us/div

v
20,0 Avdi|
-40.00 Ao




5-4. CSF300-15 Output characteristics

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)
CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Ripple & Noise characteristics.
CH1
Viﬂ: \ VRipple = 17.3mV .
io=100% 10mV/div
220\/ VNoise = 426mV .
10us/div
(2) Turn on time characteristics
| i CH2
TN 100V/div
vin LA LU UL 100ms/div
INn= i
_l_lov IO:]OO% ttum on — 453mS 3
: CH3
5.0V/div
100ms/div
(3) Hold up characteristics
CH2
1 100V/div
vin ; 10.0ms/div
IN= ) i
110V I0=100% thod up = 26mMs 3
. CH3
5.0V/div
10.0ms/div
(4) Over Current protection characteristics
X
5.0A/div
Vi : ! 2.0ns/div
in= o= |
© 0.C.P = 26A I A
220V 110~145% |
L T b 5.0v/div
. 7 i B i 2.0ns/div




5-5. CSF300-15 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

_ ™
Vin= lo= . )
O.V.P = 19.1V s : 2.00v/div
220V 10% )
| ! o 1.00s/div

3
Measure PTmax(C3) F2eoe Poo- [ Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 191V
tat v




6-1. CSF300-24 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)

CH1
Iy N W\/\/\/\/\/\/\/\/\]\W\W 5.0A/div
Vin= o= 50ms/div
110V 100% linush = 8.6A
[ CH2
il 200V/div
50ms/div
(2) Inrush Current Characteristics (220V)
\ | CH1
10A/div
Vine | lo= ENSEREELAALIAL AL AR IARERRERRN 50ms/div
290V 100% linush = 32.0A
“ . CH2
JEwr ‘V‘N i
¥ 200Vv/div
~ 50ms/div
(3) Input Voltage & Current Characteristics (110V)
" 1.0A/div
Vin= oz Vews = 112.5V : - 10ms/div
110V 1000% lrus = 3.680A — |
PWRin = 414W CH2
T ————r
10ms/div
(4) Input Voltage & Current Characteristics (220V)
s e m CH1
- 2.0A/div
Vin= lo= Veus = 222.0V L 10ms/div
220V 100% lrvs = 1.753A
PWRn = 385W CH2
] 100V/div
VIR WD TN M g o meeneee 10ms/div

tus
Ham 1 1
500 mAdIY 100 Vidi| 2,00 Aldiv
246 Haldiv 0.0V offsel 0 mAoffset

et 4007 Tige E9ED)
10 0msid| Auto
500 ks “50Nsi|Eoge _posinve




6-2. CSF300-24 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.998

maet( 2}

rmenic cu

10.000

0100

Input curredt NBMonles [ opayed vale — LIME

IECE1000- 32 Limit {Class &)

BE T8

14

M AL 1B 1T 18 21 21 26 27 2 41 44 46 4T 44
Harmonle aumber

(2) Input Line Harmonics Chart (220V)

Vin= lo=
220V 100%

P.F = 0.988

currast ()

Hermoak

10.000

1.000

o100

o010

.00

Input cumnt "’"“""i:ﬂ CoMeRsured Yebe —Limtt

IECE1000-3-2 Limit {class A)

i

Ls

N R A RN B LA LS e e e s
H b

(3) Input Current &Efficiency Characteristics

Condition Ta : 25

Vin
| 85V 110V 132V 170V 220V 264V
(o]
nput 0.14A 0.11A 0.10A 0.10A 0.10A 0.11A
Load Current ’ ’ ’ ’ ) ’
(min) Efficiency - - - - - -
nput 3.84A 2.78A 2.35A 1.80A 1.38A 1.15A
Load Current ) ’ ’ ’ ’ ’
(80%) | Etficiency 75.3% 79.4% 80.7% 82.0% 83.9% 85.4%
nput 3.57A 2.97A 2.21A 1.69A 1.42A
Load Current - ’ ’ ' ’ ’
(100%) | Ericiency - 78.7% 80.8% 82.5% 84.3% 85.4%




6-3. CSF300-24 Output characteristics

Oscilloscope : WaveRunner 104MXi

(LeCroy)

CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Character

istics

Condition Ta : 25
Vin _ i
| 85V 110v 132v 170V 220V 264V Line Regulation
o
Load (min) 24.05V 24.05V 24.05V 24.05V 24.05V 24.05V omv
Load (80%) 24.06V 24.06V 24.06V 24.06V 24.06V 24.06V omv
Load (100%) - 24.06V 24.06V 24.06V 24.06V 24.06V omv
Load Regulation 10mv 10mVv 10mVv 10mVv 10mv 10mv
(3) Dynamic Load Response Characteristics (100Hz)
L NI S ' R CH1
— T;w-"""'—# 200mV/div
. lo= 2.0ms/div
Vin= Vover = 107mV
ooy IOy 237mv T
= m
100Hz Hnder e i CH2
10.0A/div
aaaaaaa P1r:;;(:$/> Fzr;;l%/ PImax(C3) P5--- PEpWr(C3C)  P7.duty(C1)P8:duty@(C1) 2_0ms/d|v
deme
(4) Dynamic Load Response Characteristics (1KHz)
CH1
\/ (VA 200mV/div
) lo= 200us/div
Vin= Vover = 87mV
0~100%
220\/ Vunder = 184mV .
TkHz i ! CH2
10.0A/div
AT TR TR PO T M eweo mascmaec 200us/div

v
10.0 Aldiv|
20,00 Ao




6-4. CSF300-24 Output characteristics

(1) Oscilloscope : WaveRunner MXil104 (LeCroy)
CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Ripple & Nois

e characteristics.

CH1
Viﬂ: \ _IOOO/ VRipple = 16.6mV 10 V/d
lo= mV/div
00V " Vuose = 55.0mV _
10us/div
(2) Turn on time characteristics
CH2
100v/div
] 100ms/div
Vin=
_l_lov IO:]OO% ttum on = 488mS
CH3
10V/div
100ms/div
(3) Hold up characteristics
CH2
100v/div
, 10.0ms/div
Vin=
110V i0=100% thold up = 28ms
CH3
10v/div
10.0ms/div
ver Current protection characteristics
4) O C i h isti
X
5.0A/div
[ ]
, _ 2.0ns/div
Vin= o= 0.C.P = 16.5A
220V 110~145% T
Y
| . 5.0V/div
i 2.0ns/div




6-5. CSF300-24 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics

_—
Vin= lo= )
O.V.P = 31.5V s : 10.0V/div
220V 10% ]
| ' — 500ms/div

T
Measure PTmax(C3) F2eoe Poo- [ Ps-oe PG=--  PT:duty(C1)PE:duby@N(C1)
vvvvv 315V




7-1. CSF300-48 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT CURRENT - AP015 Current probe
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

(1) Inrush Current Characteristics (110V)

CH1
5.0A/div
Vin= lo= 50ms/div
110V 100% linrush = 9.75A
CH2
200V/div
50ms/div
(2) Inrush Current Characteristics (220V)
| CH1
| 10A/div
Vin= o= BEAAL AR AAS ARA AL AR AR 50ms/div
290V 100% linush = 29.6A
, ‘l CH2
1y 200Vv/div
E 50ms/div
(3) Input Voltage & Current Characteristics (110V)
A : A\ Q« CH1
> f 1.0A/div
Vin= o Vews = 112.1V N | 10ms/div
110V 100% lrus = 3.747A — |
PWRn = 418W CH2
W oo
TN TR OURD ER Wy o meeneeo 10ms/div
(4) Input Voltage & Current Characteristics (220V)
K v/ 2.0A/div
Vin= lo= Veus = 221.4V 10ms/div
220V 100% lrvs = 1.792A
PWRn = 387W CH2
] 100V/div
TN OCUEG UM W oo meemeee 10ms/div

tus
Ham 1 1
500 mAdIY 100 Vidi| 2,00 Aldiv
246 Haldiv 0.0V offsel 0 mAoffset




7-2. CSF300-48 Input characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : INPUT VOLTAGE - ADP305 High voltage differential probe
CH3 : INPUT CURRENT - AP015 Current probe

Digital Multimeter : 34401A (Agilent)

(1) Input Line Harmonics Chart (110V)

Vin= lo=
110V 100%

P.F = 0.995

et (A}

10.000

o100

oo

Input curredt hermonles [ Uon s e vane — Lk

AN

IECE1000-3-2 Limit (class A)

1 4

III I IIIIIIllllll
E T A

11 121617 18 2 23 26 27 20 41 4 46 47 48

Hermonle aumber

(2) Input Line Harmonics Chart (220V)

10.000

Input cumnt "’"“""i:ﬂ CoMeRsured Yebe —Limtt

1.000 \'
V. | E IECE1000-3-2 Limit {class A)
In= = g
y P.F = 0.975 b
220V 100% )
e ool
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132v 170V 220V 264V
[©]
Input
Load | cument 0.14A 0.11A 0.10A 0.09A 0.09A 0.10A
(min) Efficiency - - - - - -
Input
Load Current 4.01A 2.93A 2.43A 1.83A 1.41A 1.18A
0,
(80%) | efficiency 75.3% 79.5% 81.0% 82.8% 84.7% 85.5%
Input
Load | cument - 3.72A 3.00A 2.30A 1.75A 1.47A
0,
(100%) Efficiency - 78.5% 80.9% 82.7% 84.7% 85.8%




7-3. CSF300-48 Output characteristics

Oscilloscope : WaveRunner 104MXi (LeCroy)
CH1 : OUTPUT VOLTAGE - PPOO5A passive probe
CH2 : OUTPUT CURRENT - CP500 Current Probe

Digital Multimeter :

34401A (Agilent)

(1) Line & Load Regulation Characteristics

Condition Ta : 25
Vin _ i
| 85V 110V 132v 170v 220V 264V Line Regulation
(6]
Load (min) 48.06V 48.06V 48.06V 48.06V 48.06V 48.06V omv
Load (80%) 48.06V 48.06V 48.06V 48.06V 48.06V 48.06V omv
Load (100%) 48.06V 48.06V 48.06V 48.06V 48.06V 48.06V omv
Load Regulation omv omv omv omv omv omv
(3) Dynamic Load Response Characteristics (100Hz)
. ot ] CH1
T T 200mVv/div
] lo= SR IO DU SUDUE NUUE SO SuUNE RSN SO S 2.0ms/div
Vin= Vover = 153mV
ooy 1%y, 337mV ﬂ T 11
= m j ‘
100Hz under o CH2
5.0A/div
T e P T e T 2 0ms/div
(4) Dynamic Load Response Characteristics (1KHz)
L oS S A CH1
VIV 200mV/div
) lo= 200us/div
Vin= Vover = 154mV
v | T 247mV T\ \
= m ‘
1kHz Hnder i i CH2
5.0A/div
?;y:g 2.;;[%/ max(C3) P5--- PEpW(C3C)  P7.duty(C1)P8:duty@(C1) 200us/dlv

value
status
C1 (EMESL
200 mvii|
408.00mV]

imebase 276 1 (Tiigger EAER)
200psid|stop 58V
200 ks 100 MSis|Edge _Negaie}




7-4. CSF300-48 Output characteristics

(1) Oscilloscope : WaveRunner MXi104 (LeCroy)

CH1 : OUTPUT VOLTAGE RIPPLE & NOISE - BNC CABLE (BW:200MHz)
CH2 : INPUT VOLTAGE - ADP305 High voltage differential probe

CH3 : OUTPUT VOLTAGE - PPO05A Probe

(1) Ripple & Nois

e characteristics.

CH1
Viﬂ: , VRipple = 16.0mV .
I0=100% 20mV/div
220\/ VNoise = 80mV .
10us/div
(2) Turn on time characteristics
T [ LeCroy
1 |
3 } CH2
I
IR 100Vv/div
| 100ms/div
Vin= i AR R R A B
0=100% @ t = 488ms ! I
-| .lOV urn on I } ‘
3 20V/div
e 100ms/div
(3) Hold up characteristics
CH2
100Vv/div
10.0ms/div
Vin= ,
_l_lov IO:-IOO% th0|d up = 28mS
CH3
20V/div
m.;"m:; 10.0ms/div
(4) Over Current protection characteristics
X
HERE 5.0A/div
==l ==
! 2.0ns/div
Vin= o=
O.C.P = 8.8A
220V 110~145%
Y
10.0v/div
2.0ns/div

s
Ci |

10,0 Vidi| 10.0 Vidi|

40,00V os] 2,00 AV




7-5. CSF300-48 Output characteristics

(1) Oscilloscope :WaveRunner MXil104 (LeCroy)
CH3 : OUTPUT VOLTAGE - PPOO5A Probe

(1) Over-voltage protection characteristics
_‘..-ﬁ'"\
Vin= lo= L . ,
O.V.P = 62.4V 20.00V/div
220V 10% .
500ms/div




