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1-1. CSF15-DD Input characteristics

(1) Oscilloscope : WAVE PRO 7000(LeCroy)
CH2 : Input voltage - ADP305 High voltage differential probe
CH3 : Input current - AP015 current probe

(2) Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current Characteristics (110V)

CH2
b T . N TN s TR e 200V/div
A, / N

_ VN NN 10.0ms/div

Vin= lo=
|rush: 13.7A

110V 100%

CH3

o Ty g g 10.0A/div

EE @@ 10.0ms/div

(2) Inrush Current Characteristics (220V)

CH2
a r-h' -_.-'k." ™
| % N /N 200vdiv
WV W W WY 10.0ms/div
Vin= lo=
Irush = 28.0A
220V 100%
e
urar - : : - CH3
=5 W— 0-OAY
10.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132V 170V 220V 264V
(o]
| t
Load cSrF;:m 0.045A 0.040A 0.038A 0.038A 0.038A 0.039A
(min) Efficiency - - - - - -
nput 0.228A 0.188A 0.167A 0.136A 0.129A 0.115A
Load Current ’ ’ ’ ’ ’ ’
0,
(50%) | Etficiency 65.9% 65.4% 65.9% 63.3% 59.6% 57.1%
|
Load C:‘SZ; 0.436A 0.338A 0.287A 0.239A 0.198A 0.186A
0,
(100%) | Ericiency 68.1% 69.9% 69.5% 69.8% 67.8% 65.0%




1-2. CSF15-DD Output characteristics

(1) Digital Multimeter :

FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

CH1
Vin Line Regulation
85V 110v 132v 170v 220V 264V
lo [mV]
Load (min) 5.067V 5.067V 5.067V 5.067V 5.067V 5.067V omv
Load (50%) 5.065V 5.065V 5.065V 5.064V 5.064V 5.064V imVv
Load (100%) 5.062V 5.062V 5.062V 5.063V 5.063V 5.063V imVv
Load Regulation 5mvV 5mV 5mV amv amVv amVv
CH2
Vin Line Regulation
85V 110v 132v 170V 220V 264V
lo [mV]
Load (min) 12.216V | 12.216V | 12.216V | 12.216V | 12.217V | 12.217V imVv
Load (50%) 12.209V | 12.207V | 12.206V | 12.205V | 12.205V | 12.204V 5mv
Load (100%) 12.183v | 12.186V | 12.187V | 12.189V | 12.192V | 12.196V 13mVv
Load Regulation 33mVv 30mVv 29mV 27mV 25mV 21mV
CH3
Vin Line Regulation
85V 110v 132v 170V 220V 264V
lo [mV]
Load (min) 12.156V | 12.156V | 12.156V | 12.156V | 12.156V | 12.156V omv
Load (50%) 12.146V | 12.144V | 12.143V | 12.142V | 12.140V | 12.139V 7mVv
Load (100%) 12.110v | 12.115V | 12.119V | 12.121V | 12.125V | 12.131V 21mVv
Load Regulation 46mvV 41mV 37mV 35mV 31mVv 25mv
(2) CSF15-DD Cross Regulation characteristics Condition Ta : 25
Channel NO.
CH1 CH2 CH3
Input Voltage
min% 5.051V 100% 12.161V 100% 12.075V
min% 5.051V 50% 12.171V 50% 12.082V
220VAC
50% 5.050V 0% 12.182V 0% 12.101V
100% 5.049V 0% 12.191V 0% 12.103V
Cross Regulation[mV] 2mV 30mV 26mV




1-3. CSF15-DD Dynamic load response characteristics

(1) Oscilloscope : WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

LT TR == R I =, AL
OUTPUT 2.00A/div
SV/i2A +VpPk=140mV 5.00ms/div
220VAC - (2.8%)
o~ - . ; - i o i ’ e i
]
0-100% e e /s..;\/\.; i CH3
100Hz -Vek=160mV | | . \GF_ 1 gF . _af 1 g .. 200mV/div
(3.2%) 5.00ms/div
CH2 : | | . - ] P CH2
OUTPUT 500mA/div
12VI03A |\ ekez6my 5.00ms/div
220VAC . (0.21%)
o=
N S - RS SN e | CH3
0~100% — —_—
100Hz -Ve=38mv | | [ Pr i AR 1 e SN 50.0mV/div
(0.31%) 5.00ms/div
| %= = :
CH3 : |kl ot " o df e AL b CH2
OUTPUT 200mA/div
12V/0.2A +Vpk=20mV 5 00ms/div
(0.16%)
220VAC - -
o=
0~100% | ~Vek=19mV J chHs
100Hz (0.16%) I 20.0mV/div
— 5.00ms/div




1-4. CSF15-DD Dynamic load response characteristics

(1) Oscilloscope :

WAVEPRO 7000(LeCroy)
CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

! II I f 1 |I | l| La
e R Y S T \ CH2
OUTPUT CH1 : 2.00A/div
5V/2A 500us/div
+VpPk=88mV
220VAC
lo= (1.8%)
0~100% cHs .
1KHz -Vprk=118mV 200mVv7div
(2.4%) 500us/div
CH2 : CH2
OUTPUT 500mA/div
12V/0.3A Vere27my 500us/div
220VAC ! (0.22%)
io=
O"' 1 OO% _HWWH CH3
Kz —VPK=38TV 50.0mV/div
(0.31%) . 500us/div
L ! ool i £} e i
f—W
OUTPUT 200mA/div
12V/0.2A VPKe23mV 500us/div
220VAC - (0.19%)
Ho
0~100% cHs
Kz -Vprk=21mV 20.0mV/div
(0.17%)

500us/div




1-5. CSF15-DD Ripple & Noise characteristics

(1) Oscilloscope : WAVEPRO 7000(LeCroy)
CH4 : BNC Cable Probe(50Q , 1.5m)
Band Width : 200MHz

B e X N
CH1
Ripple CH4
220VAC | 10=100% mV 20.0mV/div
10.0us/div
Ripple&NOISE
16mVpp = "
CH2
Ripple CH4
220VAC | 10=100% 6mvV 20.0mV/div
10.0us/div
Ripple&NOISE
39mvp_p -.--lI ||'|I|:.I.
CH3
Ripple CH4
220VAC | 10=100% emv 20.0mV/div
10.0us/div
Ripple&NOISE
50mVpp | = o
:Il'.::l Cge s ]




1-6. CSF15-DD Output characteristics

(1) Oscilloscope :

WAVE PRO 7000(LeCroy)

CH2 : Input voltage - ADP305 High voltage differential probe
CH4 : Output voltage - PPOO5A passive probe

(1) Turn on time

characteristics

CH4
AT L 2.00v/div
. - ' o 100.0ms/div
vin= lo= t = 615ms 5
100V 100% wmen =
_— - - CH2
= 1 . . ’ 200Vv/div
=% WSS 1 00.0ms/div
(2) Hold up characteristics
CH4
[ i A ] .
14 A, w, = 2.00v/div
. 10.0ms/div
Vin= lo= ¢ - 197ms - '""-L
100V 100% = 4w T T
CH2
~ 200v/div
B WSS 10 oms/div
(3) Over Current protection characteristics
X
1.00A/div
; Sus/div
Vin=
O.C.P = 3.1A
220V
- Y
— - 1.00V/div
I PSS Sus/div
(4) Over Voltage protection characteristics
- CH1
Vin= lo= - —_— :
O.V.P = 6.5V 2.00v/div
220V 10% .
50.0ms/div
< T,




2-1. CSF15-EE Input characteristics

(1) Oscilloscope : WAVE PRO 7000(LeCroy)

(2) Digital Multimeter :

CH4 : Input voltage - ADP305 High voltage differential probe

CH3 : Input current - AP015 current probe
FLUKE189 (FLUKE)

(1) Inrush Current Characteristics (110V)
-\., = =, o CH4
i NI NN\ 200V/div
) 20.0ms/div
Vin= lo=
|rush :12.2 A
110V 100%
: CH3
: 10.0A/div
EE SEsman  20.0ms/div
(2) Inrush Current Characteristics (220V)
K . 4 e CH4
v F— e 200V/div
20.0ms/div
Vin= lo=
Irush = 25.5A I
220V 100% . CH3
o 10.0A/div
— 20.0ms/div
g it
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132V 170V 220V 264V
(o]
|
Load CS:?Z;t 0.054A 0.048A 0.046A 0.045A 0.047A 0.048A
(min) Efficiency - - - - - -
Input
Load | cupert 0.241A 0.200A 0.170A 0.149A 0.132A 0.121A
(50%) | Etficiency 65.7% 65.1% 65.6% 64.1% 60.6% 57.8%
|
Load CSﬁ:;t 0.460A 0.356A 0.306A 0.249A 0.209A 0.195A
(100%) | Efficiency 68.6% 70.3% 70.7% 70.0% 68.4% 66.3%




2-2. CSF15-EE Output characteristics

(1) Digital Multimeter :

FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Vin Line Regulation
85V 110v 132v 170v 220V 264V
lo [mV]
Load (min) 5.019v 5.021V 5.021V 5.022Vv 5.022v 5.022Vv 3mv
Load (50%) 5.023V 5.022Vv 5.022Vv 5.022Vv 5.022v 5.022Vv imVv
Load (100%) 5.022V 5.022Vv 5.022Vv 5.022Vv 5.022v 5.022Vv omv
Load Regulation amv imv imv omv omv omv
Vin Line Regulation
85V 110v 132v 170v 220V 264V
lo [mV]
Load (min) 15.072v | 15.072V | 15.073V | 15.072V | 15.072V | 15.072V imVv
Load (50%) 15.056V | 15.057V | 15.058V | 15.059V | 15.060V | 15.061V 5mv
Load (100%) 15.041vV | 15.039V | 15.036V | 15.033V | 15.032V | 15.030V 11mVv
Load Regulation 31mVv 33mVv 37mV 39mvV 40mv 42mV
Vin Line Regulation
85V 110v 132v 170V 220V 264V
lo [mV]
Load (min) 15.129v | 15.129V | 15.128V | 15.128V | 15.128V | 15.128V imVv
Load (50%) 15.119v | 15.119V | 15.120V | 15.121V | 15.122V | 15.124V 5mv
Load (100%) 15.113v | 15.110V | 15.108V | 15.107V | 15.106V | 15.104V Imv
Load Regulation 16mVv 19mv 20mv 21mV 22mV 24mV
(2) CSF15-EE Cross Regulation characteristics
Channel NO.
CH1 CH2 CH3
Input Voltage
min% 5.133V 100% 15.028V 100% 15.112V
min% 5.134V 50% 15.031V 50% 15.115V
220VAC
50% 5.133V 0% 15.042V 0% 15.121V
100% 5.132V 0% 15.047V 0% 15.119V
Cross Regulation[mV] 2mV 19mV IamVv




2-3. CSF15-EE Dynamic load response characteristics

< >

(1) Oscilloscope : WAVEPRO 7000(LeCroy)
CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO0O05 Passive Voltage probe

CH2
SV/2A 5.00ms/div
+Vpk=158mV
220VAC _
lo= (3.2%) f i |
0~100% . _,f\ k/\l fk_ _L/\L ._//\ CH3 .
100HZ | -VPK=156MY | [rreemmimo s it i s fiurse e S g 200mV/div
(3.1%) — 5.00ms/div
Eﬁ BLCLN SW i
CH2 : | / el ' CH2
OUTPUT 500mA/div
15V/0.3A Vrke31mY 5.00ms/div
220VAC i (0.20%)
Hohl L i . TR | satnd F )
. | ] CH3
0~100% wrine ---l'--—m-nhﬂ-—m-'-—rwf
1OOHzO ~Vpk=37mV l | 50.0mV/div
(0.24%) 5.00ms/div
(=== o
CH3 - 1 CH2
200mA/div
lo= +VPK=17mV 5.00ms/div
220VAC | 0~100% (0.11%) e S R Rt b
100Hz i % CH3
-VpPk=19mV o | . - L | Rl P LR 20.0mV/div
(0.12%) 5.00ms/div

Lt TR




2-4. CSF15-EE Dynamic load response characteristics

< >
(1) Oscilloscope : WAVEPRO 7000(LeCroy)
CH2 : CURRENT WAVE FORM - AP015 Current probe

CH3 : VOLTAGE WAVE FORM - PPO0O05 Passive Voltage probe

e e N |
L L i\ L CH2
OUTPUT CH1 : 2.00A/div
5V/2A 500us/div
+Vpk=78mV
220VAC )
lo= (1.6%) _
0~100% | *,_--_.' E.-'lu.u u"'--' I cH3 .
1KHz | -Vek=128mV | 200mv/div
(2.6%) Ll 500us/div
EE pan—
Lo e LT W
R S T g W op S0 gy DD gy CH2
OUTPUT 500mA/div
15V/0.3A VK32V 500us/div
220VAC - (0.21%)
o=
0~100% W CH3
. —VPK:42|‘:V 50.0mV/div
(0.28%) 500us/div
| <3 = —
itnck ; "
CH3 : cH2
OUTPUT 200mA/div
15V/0.2A VekelOmV 500us/div
220VAC . (0.12%)
o=
O~100% |\ pco1my Ny
-Vpk= [
Tt 0 20.0mV/div
(0.14%) S 500us/div
E—':_L ' L__Basia v BN L)

10




2-5. CSF15-EE Ripple & Noise characteristics

<

(1) Oscilloscope :

>

WAVEPRO 7000(LeCroy)

CH4 : BNC Cable Probe(50Q , 1.5m)
Band Width : 200MHz

R T L
CH1
Ripple o B Sl o e L e e e CH4
220VAC | 10=100% 6mv 20.0mV/div
10.0us/div
Ripple&NOISE
14mVp_p I =
CH2
Ripple CH4
220VAC | 10=100% mV 20.0mVv/div
10.0us/div
Ripple&NOISE
S4MVp-p == e
! )
CH3
Ripple CH4
220VAC | 10=100% mV 20.0mV/div
10.0us/div
Ripple&NOISE
52mVp-p '.-:"" e,

11



2-6. CSF15-EE Output characteristics

(1) Oscilloscope

: WAVE PRO 7000(LeCroy)
CH1 : Output voltage - PPOO5A passive probe
CH2 : Input voltage - ADP305 High voltage differential probe

(1) Turn on time

characteristics

| CH2
e R 2.00v/div
Vi | 100.0ms/div
in= =
° twm on = 626Ms { ]
100V 100% [
il CH4
- 200v/div
“ T 4 100.0ms/div
(2) Hold up characteristics
f"\ CH4
NGNS 1. 2.00V/div
. ! 10.0ms/div
vin= % fod w = 18.0ms -+
100V 100% 0T ¥
[ CH2
. 200v/div
= B 10 oms/div
(3) Over Current protection characteristics
= E X
0.5A/div
) 5us/div
Vin=
O.C.P = 3.0A
220V
Y
A 2.0v/div
““‘ e e 5us/div
(4) Over Voltage protection characteristics
] st - CH4
Vin= lo= p— . .
O.V.P = 6.5V . 2.00Vv/div
220V 10% — _
. 20.0ms/div




3-1. CSF15-BDW Input characteristics

(1) Oscilloscope : WAVE PRO 7000(LeCroy)
CH2 : Input line voltage - ADP305 High voltage differential probe

(2) Digital Multimeter :

CH3 : Input line current - APO15 current probe

FLUKE189 (FLUKE)

(1) Inrush Current Characteristics (110V)
e e e e L o
CH2
_W 200V/div
10.0ms/div
Vin= lo=
|rush = 11.1A
110V 100%
1 CH3
i 10.0A/div
EE B 5T 10.0ms/div
(2) Inrush Current Characteristics (220V)
\ fnm -"ﬁ"-. AN CH2
% AR ofe GHh A1k PAY 200V/div
\ .III I'-. | W ) "\I'I.III )
LY, v v 10.0ms/div
Vin= lo=
lush = 22.8A [
220V 100% .
\ CH3
b 10.0A/div
Em ST 10.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132V 170V 220V 264V
(o]
|
Load C;‘::;t 0.053A 0.046A 0.044A 0.042A 0.043A 0.043A
(min) Efficiency - - - - - -
|
Load Cgﬁzat 0.231A 0.189A 0.170A 0.140A 0.125A 0.115A
(50%) | Leficiency 64.3% 63.6% 64.0% 61.8% 58.3% 55.5%
|
Load CSﬁ:;t 0.433A 0.337A 0.294A 0.236A 0.202A 0.184A
(100%) | Etficiency 67.1% 68.5% 68.0% 68.0% 66.3% 64.2%

13




3-2. CSF15-BDW Output characteristics

(1) Digital Multimeter :

FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics Condition Ta : 25
CH1
Vin Line Regulation
85V 110v 132v 170V 220V 264V
lo [mV]
Load (min) 5.103V 5.103V 5.103V 5.102Vv 5.102V 5.102Vv imVv
Load (50%) 5.100V 5.101V 5.101V 5.101V 5.101V 5.101V imVv
Load (100%) 5.099V 5.099V 5.098V 5.098V 5.098V 5.097V 2mv
Load Regulation
4mV 4mV 5mv 4mVv 4mV 5mVv
[mV]
CH2
Vin Line Regulation
85V 110v 132v 170V 220V 264V
lo [mV]
Load (min) 12.305vV | 12.306V | 12.310V | 12.310V | 12.310V | 12.310V 5mv
Load (50%) 12.289V | 12.290V | 12.291V | 12.293V | 12.295V | 12.300V 11mVv
Load (100%) 12.272v | 12.263V | 12.259V | 12.257V | 12.256V | 12.253V 19mv
Load Regulation
33mVv 43mV 41mV 53mVv 54mVv 57mv
[mVv]
(2) CSF15-DD Cross Regulation characteristics Condition Ta : 25
Channel NO.
CH1 CH2
Input Voltage
min% 5.087V 100% 12.115V
min% 5.087V 50% 12.122V
220VAC
50% 5.086V 0% 12.133V
100% 5.085V 0% 12.135V
Cross Regulation[mV] 2mV 20mV

14




3-3. CSF15-BDW Dynamic load response characteristics

< >

(1) Oscilloscope :

WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

. CH2
OUTPUT CH1 : > 00A/div
oV 5.00ms/div
+Vpk=136mV
220VAC . (2.7%)
o= 7% X —L
0~100% A ¥ s At V_,m.'u L/\L ™ CH3
100Hz -Vpk=152mv | e o Tt A 200mV/div
(3.0%) — 5.00ms/div
BrE —
- | [ CH2
102?;221 CH2 : 500mA/div
’ 5.00ms/div
220VAC - +VpPk=43mV
o=
0-100% | OF | prnprmnriommadi WSS P CH3
100Hz | ) I[ 1 = e 50.0mV/div
~Ve=59mV 5.00ms/div
(0.49%)

15




3-4. CSF15-BDW Dynamic load response characteristics

< >
(1) Oscilloscope : WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe

CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

EE - “.-.H
SHICITI KT ]

L 1R

Jr— # | @ | | i
CHL : |deeed - b - CH2
OUTPUT 2.00A/div
SVI2A 1 Vekeo8mV 500us/div
220VAC ! (1.9%)
o=
i e o™ f iy o, . CH3
0~100% | | '.,.--...... 1 )
I, | TVPkeL08mY e M 200mV/div
(2.1%) 500us/div
Lk TR BLILH WAl
CH2 N S’ 1"'-"*—'. ..""-—-l'. "I"---—-I h‘"——l'. ;| CH2
OUTPUT 500mA/div
12V/0.5A VokedBmV 500us/div
220VAC (0.38%) | . U FETETE R -
io=
I
0~100% \\\‘N‘\LN'\P!\&P'\ [‘J e
| KHz -VpPk=50mV R, St P O, | e R oz b o 50.0mV/div
(0.41%) 500us/div

16




3-5. CSF15-BDW Ripple & Noise characteristics

< >

(1) Oscilloscope : WAVEPRO 7000(LeCroy)

CH4 : BNC Cable Probe(50Q , 1.5m)
Band Width : 200MHz

CH1
Ripple CH4
mV .
220VAC | 10=100% 20.0mV/div
Ripple&NOISE 10.0us/div
18mVpp
|:.-.:-h: AOTET THITMH
CH2
Ripple CH4
220VAC | 10=100% mV 20.0mV/div
' 10.0us/div
Ripple&NOISE
81mVp_p ——

]

17



3-6. CSF15-BDW Output characteristics

(1) Oscilloscope :

WAVE PRO 7000(LeCroy)

CH4 : Output voltage - PPOO5A passive probe
CH2 : Input voltage - ADP305 High voltage differential probe

(1) Turn on time

characteristics

CH4
J.:' Bl 'I.I '. 1 ':.| '_I. '. g -. I..I (LY '-I':l-..-_:l.-r ._-I N AT ..I'_I._I :- 1 _.! (FY .I 1 2 OOV/d|V
L R AR A R R R AR R LR RN R |
. 100.0ms/div
Vin= lo=
twm on = 687mMs J—
v 100%
CH2
200v/div
e e T Y
(2) Hold up characteristics
CH4
LA AN : 2.00V/div
10.0ms/div
Vin= |O= ) i
thod up = 18.2ms N
1o0v 100% !
CH2
 200v/div
T 5 BEEE 10.0ms/div
(3) Over Current protection characteristics
= X
0.5A/div
. '\. i 10us/div
Vin= [
O.C.P = 3.1A
220V E
E Ll Y
e e e TR - 2.0v/div
Hmn s  10us/div
(4) Over Voltage protection characteristics
CH4
Vin= lo= — 2.00v/div
O.V.P = 6.5V o
220V 10% - 20.0ms/div
‘H-H"“--h.__
i e

P

18




4-1. CSF15-DDW Input characteristics

(1) Osc

(2) Digital Multimeter :

illoscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage - ADP305 High voltage differential probe

CH3 : Input current - AP015 current probe
FLUKE189 (FLUKE)

(1) Inrush Current Characteristics (110V)
CH2
m\/w 200V/div
10.0ms/div
Vin= lo=
|rush = 15.4A
110V 100%
I CH3
s 10.0A/div
Em BESSEES  10.0ms/div
(2) Inrush Current Characteristics (220V)
i ™
\ f'ﬁl. -ﬂ'. [y ﬁ CH2
TV EYILY 200V/div
_ vV vV VOV 10.0ms/div
Vin= lo= [
Irush = 29.3A
220V 100%
_ CH3
T 10.0A/div
Em Sy 10.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25
Vin
| 85V 110V 132V 170V 220V 264V
(o]
|
Load C;‘::;t 0.069A 0.059A 0.052A 0.053A 0.054A 0.055A
(min) Efficiency - - - - - -
|
Load cSrT:;t 0.235A 0.185A 0.167A 0.146A 0.130A 0.116A
(50%) | Leficiency 65.7% 66.0% 66.3% 63.0% 59.8% 57.4%
|
Load cSr?:;t 0.439A 0.352A 0.299A 0.239A 0.205A 0.188A
(100%) | Etficiency 69.3% 70.8% 70.5% 71.1% 68.5% 65.8%

19




4-2. CSF15-DDW Output characteristics

(1) Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta : 25

CH1
Input Voltage Line Regulation
85V 110V 132v 170V 220V 264V
Load [mV]
lo=min% (0.1A) 12.077v | 12.076V | 12.075V | 12.075V | 12.075V | 12.075V 2mv
10=50% (0.35A) 12.072v | 12.073V | 12.072V | 12.073V | 12.073V | 12.073V imVv
10=100% (0.7A) 12.069V | 12.068V | 12.068V | 12.067V | 12.067V | 12.066V 3mv
Load Regulation
8mVv 8mVv mV 8mVv 8mv Imv
[mV]
CH2
Input Voltage Line Regulation
85V 110v 132v 170v 220V 264V
Load [mV]
10=0% (0A) 12.264V | 12.264V | 12.263V | 12.263V | 12.263V | 12.264V imv
10=50% (0.35A) 12.245V | 12.245V | 12.246V | 12.247V | 12.248V | 12.250V 5mv
10=100% (0.7A) 12.224v | 12.223V | 12.220V | 12.218V | 12.216V | 12.215V 27mv
Load Regulation
42mV 41mV 43mV 45mV 47mV 49mVv
[mV]
(2) CSF15-DDW Cross Regulation characteristics Condition Ta : 25
Channel NO.
CH1 CH2
Input Voltage
min% 12.055V 100% 12.205V
min% 12.062V 50% 12.222V
220VAC
50% 12.053V 0% 12.227V
100% 12.063V 0% 12.241V
Cross Regulation[mV] 10mV 36mV
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4-3. CSF15-DDW Dynamic load response characteristics

< >
(1) Oscilloscope : WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe

CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

et A |
CH1 : |- i ' ~ “h2
OUTPUT 1.00A/div
12V/0.7A VPKe255mVY. 5.00ms/div
220VAC (2.1%)
0=
0~100% cHs
100Hz -VpPk=395mV 500mV/div
(3.3%) 5.00ms/div
— l-—--|- e g I CH2
OUTPUT CH2 : 1.00A/div
12V/0.7A 5.00ms/div
+VpPk=58mV
220VAC
lo= (0.48%) : .
0~100% ooy | i T — s
100ty | vepemy | e e Bt B j00mvydiv
(0.71%) 5.00ms/div
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4-4. CSF15-DDW Dynamic load response characteristics

(1) Oscilloscope :

WAVEPRO 7000(LeCroy)
CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

[ o

L b,

EEE T T |
CHL : [l Mowdll Ml Moil] Medli N CH2
OUTPUT 1.00A/div
12v/0.7A +Vpk=70mV 500us/div
220VAC - (0.58%)
0~100% CH3
Ky | 7VPec88mY 200mV/div
(0.73%) _ 500us/div
2 = F—
CH? - |l Woumnel] Nl S| . Mol N CH2
OUTPUT 1.00A/div
12VI0TA | |\ ebomy 500us/div
220VAC - (0.57%)
0-100% | . \\/v\ f.ﬁu'\\ AN de\( ~ chs
Kpy | VP99V W v J 100mV/div
(0.82%) 500us/div
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4-5. CSF15-DDW Ripple & Noise characteristics

(1) Oscilloscope : WAVEPRO 7000(LeCroy)
CH4 : BNC Cable Probe(50Q , 1.5m)
Band Width : 200MHz

CH1
Ripple ! : CH4
220VAC | 10=100% emv 20.0mV/div
10.0us/div
Ripple&NOISE
ZOmVp_p i it
CH2
Ripple CH4
220VAC | 10=100% 6mvV 20.0mV/div
10.0us/div
Ripple&NOISE
75MVpp  [semee p—
L_ el o

23




4-6. CSF15-DDW Output characteristics

(1) Oscilloscope

CH1 : Output voltage - PPOO5A passive probe

: WAVE PRO 7000(LeCroy)

CH2 : Input voltage - ADP305 High voltage differential probe

(1) Turn on time

characteristics

1 CH4
1444 "_'_'.-"'l""'".““.“ :I|.:|_I|Il|l: (THLL AT, l_ll'l_l_l." .
e U R LU R UL, | 5.00V/dliv
LA PP e R LR R R A N R P TR R RIS ARG
_ . 100.0ms/div
Vin= lo=
twm on = 695mMs "..-"""-'——-—-
100v 100%
CH2
200Vv/div
| 5] = S 100.0ms/div
(2) Hold up characteristics
CH1
NN ; 5.00V/div
) 10.0ms/div
Vin= lo= TR W Y PUS——— VR T I R
th0|d up = 21.6mS T
100v 100% -
CH2
= oo . 200Vv/div
mn -t e Ehﬂ 10.0ms/div
(3) Over Current protection characteristics
= X
0.2A/div
) 10us/div
Vin=
O.C.P = 1.15A
220V
. Y
e — L = ’ 5.0V/div
% PO, s/
(4) Over Voltage protection characteristics
CH1
Vin= lo= | ] ee—— LA ite i
O.V.P = 14.0V 5.00V/div
220V 10% - _
= 50.0ms/div
' T T
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5-1. CSF15-EEW Input characteristics

(1) Oscilloscope : WAVE PRO 7000(LeCroy)
CH3 : Input voltage - ADP305 High voltage differential probe

(2) Digital Multimeter :

CH4 : Input current - AP015 current probe
FLUKE189 (FLUKE)

(1) Inrush Current Characteristics (110V)
CH3
NSNS N\ 200v7div
_ 10.0ms/div
Vin= lo=
|rush = 14.0A
110v 100%
e CH4
-2 = - 10.0A/div
Em 10.0ms/div
(2) Inrush Current Characteristics (220V)
//'\ CH3
[ 200Vv/div
) \' 10.0ms/div
Vin= lo=
Irush = 28.7A
220V 100%
- — CH4
H.arere . 10.0A/div
SRS 10.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta : 25

Vin
| 85V 110V 132v 170V 220V 264V
o
Input
0.071A 0.062A 0.059A 0.055A 0.053A 0.053A
Load Current
(mm) Efficiency - - - - - -
Input
0.205A 0.167A 0.147A 0.126A 0.115A 0.107A
Load Current
0
(50 A)) Efficiency 67.3% 66.2% 66.1% 65.0% 60.3% 56.2%
Input
0.374A 0.296A 0.257A 0.211A 0.178A 0.166A
Load Current
0
(100 A)) Efficiency 70.9% 72.2% 71.5% 71.2% 69.5% 66.7%

2
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5-2. CSF15-EEW Output characteristics

(1) Digital Multimeter :

FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics Condition Ta : 25
CH1
ut Voltage Line Regulation
85V 110v 132v 170V 220V 264V
Load [mV]
lo=min% (0.1A) 15.039v | 15.038V | 15.040V | 15.042V | 15.042V | 15.043V 5mv
10=50% (0.25A) 15.046V | 15.046V | 15.046V | 15.045V | 15.044V | 15.044vV 2my
10=100% (0.5A) 15.045V | 15.046V | 15.047V | 15.047V | 15.046V | 15.047V 2myv
Load Regulation
mV amVv mVv 5mVv 4mV 4mV
[mVv]
CH2
ut Voltage Line Regulation
85V 110v 132v 170V 220V 264V
Load [mV]
lo=min% (0.1A) 14.901V | 14.902V | 14.901V | 14.901V | 14.902V | 14.902V imv
10=50% (0.25A) 14.890V | 14.892V | 14.890V | 14.891V | 14.892V | 14.892V 2mv
10=100% (0.5A) 14.880V | 14.877V | 14.873V | 14.871V | 14.871V | 14.869V 11mVv
Load Regulation
21mv 25mv 28mV 30mVv 31mV 33mVv
[mV]
(2) CSF15-EEW Cross Regulation characteristics Condition Ta : 25
Channel NO.
CH1 CH2
Input Voltage
min% 15.075V 100% 15.152V
min% 15.076V 50% 15.171V
220VAC
50% 15.078V 0% 15.175V
100% 15.079V 0% 15.176V
Cross Regulation[mV] 4mV 24mV
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4-3. CSF15-EEW Dynamic load response characteristics

(1) Oscilloscope : WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PP005 Passive Voltage probe

L iy

- - o 2

. CH2
OUTPUT CH1 : 1.00A/div
15V/0.5A 5.00ms/div

+VpPk=530mV

220VAC

lo= (3.5%) L= o : ] 3 g
0~100% W M CH3.
100Hz -Vpk=580mV 1.00v/div
(3.8%) 5.00ms/div
= o
. ! [ CH2
OUTPUT CH2 - 1.00A/div
15V/0.5A 5.00ms/div
220VAC o +VpK=54mV
o=
0.36% R '
o-100% | O |y " . I oS
o0t . . [ | ] 100mV/div
-Vprk=81mV 5.00ms/div
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5-4. CSF15-EEW Dynamic load response characteristics

(1) Oscilloscope :

WAVEPRO 7000(LeCroy)

CH2 : CURRENT WAVE FORM - AP015 Current probe
CH3 : VOLTAGE WAVE FORM - PPO005 Passive Voltage probe

CH1 : U et Noofl Nl NS N CH2
OUTPUT 1.00A/div
15V/0.5A RYIp—y 500us/div
220VAC ! (0.45%)
io=
0~100% cHs
Kz —VPK=70TV 100mV/div
(0.46%) 500us/div
CH2
OUTPUT CH2 : 1.00A/div
15V/0.5A 500us/div
+Vpk=57mV
220VAC )
o= (0.38%) S . .
0~ 100% A\'th\\"" == CH3
' P Tl PNLTr . P H
KL _s0my 100mV/div
(0.40%) 500us/div
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5-5. CSF15-EEW Ripple & Noise characteristics

(1) Oscilloscope : WAVEPRO 7000(LeCroy)
CH4 : BNC Cable Probe(50Q , 1.5m)
Band Width : 200MHz

CH1
mV .
220VAC | 10=100% 20.0mV/div
Ripple&NOISE 10.0us/div
22mVp_p
:ﬂ-— a4 T AW
= ur
[ = e i i i ————— |
CH2
Ripple %—WH CH4
220VAC | 10=100% 7mvV 20.0mV/div
10.0us/div
Ripple&NOISE
30mVp_p "':"'
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5-6. CSF15-EEW Output characteristics

(1) Oscilloscope

: WAVE PRO 7000(LeCroy)
CH1 : Output voltage - PPOO5A passive probe
CH2 : Input voltage - ADP305 High voltage differential probe

(1) Turn on time

characteristics

CH1
et T VERELERE ARSI 5.00v/div
Ve . j 100.0ms/div
100V 1000% tum on = 692Ms A
et e ——tt—————— CH2
= = - n 200V/div
=i SREEEEE 100.0ms/div
(2) Hold up characteristics
CH1
NSNS N 5.00V/div
. ~ - H R S - 10.0ms/div
l/cl:):/ 12)0_% thotd vp = 22.5Ms ﬁhﬁ“‘m_
.. CH2
i e " 200Vv/div
F- HH 10.0ms/div
(3) Over Current protection characteristics
X
0.2A/div
Vins 5us/div
220V O.C.P = 0.8A
Y
— - 5V/div
Eﬂﬂ 5us/div
(4) Over Voltage protection characteristics
CH1
Vin= lo= ovp = 183y | — - 5.00Vv/div
220V 10% - 50.0ms/div
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