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1-1. CSF50-BDW Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)
CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current

Characteristics

CH2
200V/div
Vin= | = 10.0ms/div
= o= _ —1c60A | T
110V | 100% linrush = 16.94 \_ S N CH3
= 10.0A/div
P | 10.0ms/div
(2) Inrush Current Characteristics
LeCray
200V/div
Vine . 10.0ms/div
- o= D S
220V 100% linrush =35.8A T N e e I B
oS e _\-...Q_.-.._me—.-,ec....._-sﬂ..-. ,,,,,,, CH?d
20.0A/div
T @ Ewiie A4
a0 B | 10.0ms/div
PR 11
(3) Input Current &Efficiency Characteristics
Condition Ta: 25
| vin 85V 110V 132V 170V 220V 264V
(o]
Load Input 0.122 0.106 0.097 0.089 0.86 0.82
(mm) Current ) ) ) ) ) )
Load | oo ency 42.7 39.7 37.9 34.7 30.5 23.3
(min)
Load Input
(50%) | curment 0.576 0.46 0.40 0.34 0.298 0.26
(LS%";‘/‘:) Efficiency 33.7 33.5 33.6 34 35.2 36.5
Load Input
(20o%) | current 1.09 0.872 0.74 0.61 0.53 0.44
('1'8(";‘;)) Efficiency 74.1 75.6 76,5 76.6 77.0 74.1




1-2. CSF50-BDW Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(5V/5A) Line & Load Regulation Characteristics Condition Ta: 25
| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]
Load (min) 5.05 5.05 5.05 5.05 5.05 5.05 0
Load (50%) 5.03 5.03 5.03 5.03 5.03 5.03 0
Load (100%) 5.01 5.01 5.01 5.01 5.02 5.02 0.01
Load Regulation 0.04 0.04 0.04 0.04 0.04 0.03

(2) CH2(12V/2A) Line & Load Regulation Characteristics

Vin

| 85V 110V 132v 170V 220V 264V Line Regulation
(e}
Load (min) 12.06 12.05 12.05 12.05 12.05 12.05 0.01
Load (50%) 12.02 12.02 12.02 12.02 12.02 12.02 0
Load (100%) 12.07 12.07 12.07 12.07 12.07 12.07 0
Load Regulation 0.05 0.05 0.05 0.05 0.05 0.05
(3) Cross Regulation Characteristics
| Vin CH1 CH2 CH1 CH2
(o]
Load (min) 5.05 12.06 5.02 12.06
Load (50%) 5.03 12.06 5.02 12.02
Load (100%) 5.02 12.07 5.02 12.06
Load Regulation 0.03 0.01 0 0.04




1-3. CSF50-BDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH3 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)

lo= Vover = 177mV n C L P oL soomvrdiv

Vin=  |min(0.5A) (3.54%) e CH2
110V ~100% Vunder =217mV Firmis)  pireaTh PRpcacT E R FTAT ! PE sG] 2.00A/div
100Hz (4.34%) i il Timebase

B | 20.00ms/div

e ETRITETEY CH3
lo= Voer=174mv | [TV P T T T Do Lol s0omv/div

Vin= |min(0.5A) (3.48%) R i G S N i e s CH2

220V ~100% Vunder =209mMV ey i, =z:';::5 e S —— FTAT ! PE sG] 2.00A/div
100Hz (4.18%) : el T Timebase

B | 20.00ms/div

(3) 5V/5A(CH1) Dynamic Load Response Characteristics (1KHz)

elroy
e T S . i e i

CH3
S E r“ ,
lo= Voer =150mV .'" p 6 I - 500mV/div

Vin=  |min(0.5A) (3%) S L“- - h‘“ L‘" l“-* SR T A S CH2
110V ~100% Vunder =128mV 11;:;; :.I_;V:F:m PR —— FTAT ! PE sG] 2.00A/div
1KHz (2.56%) Y g Timebase

B | 1.00ms/div

(3) 5V/5A(CH1)Dynamic Load Response Characteristics (1KHz)

elray
e T B T s e =

CH3
_ _ f'"" :
lo= Vover=141mV R R T L 1, 500mV/div
Vin=  |min(0.5A) (2.82%) “'-' j‘- = "‘-' L ]“'-' e CH2
220V ~100% Viunder =126mV IR R R o PG POEWCID  FYSAVT FERBGHTI 2.00A/div
1KHz (2.52%) v g Timebase

B | 1.00ms/div




1-4. CSF50-BDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 12v/2A(CH2) Dynamic Load Response Characteristics

elroy
& o ]
L i " -
H
. Vover =71.2mV e b v b1l 100mv/div
in= o~ 0 W [, N, O W S | e o [y i
Vin 0~100% (0.59%) = CHl.
110V Vunder =99.5mV Ve FiTmld  Finaldl FImmTh Pl Fie POOCID)  PToull| PEsuteGhTi] 1A/div
100Hz (0 82%) :;: -: -;;:r::' Timebase
B | 20.00ms/div
(2) 12V/2A(CH2) Dynamic Load Response Characteristics
elroy
7 i 0 M B
CH2
. Vover = 71.4mV Ll i b it 11| 100mv/div
in= o~ 9 LS ML S PR L
Vin 0~100% (0_.59 %) . CHl.
220V 100Hz Vunder =100.2mV Tn T Y i F Fi--- POEAATICY  FTubyTI| FEdutsGh] 1A/div
(0.83%) o i e Timebase
B | 20.00ms/div
(3) 12V/2A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
_ Vover =28.8 mV s Tf" Al Y VY O --f-'F- | 100mv/div
110V 1000H 0 Vunder =31.7mV n-,r: iz Fam - PEERAITLE) TS| FeshQiT] 1A/div
z (0.26%) e T _ TimebaS<_E
- “;3_,:_,; 1.00ms/div
(4) 12V/2A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
_ Vover = 32.8mV f‘—— 7‘ 7‘—— - -.-7‘ | 100mv/div
Vin= o~|fc;oty (0.27%) "f \f\'f “f CH1
220V 1000HZO Vinder =36.1mV PSR o Anem A Fio- PRERALE PPkl PltoGiT] 1A/div
(0.3%) v ‘ Timebase

1.00ms/div




1-5. CSF50-BDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CH4 : Output voltage - BNC Probe(200MHz)

CASE
(1) 5V/5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
Vin= L= RIPPL_E”S"’O[mV] | PR S OV AN RN, (LA ko S O PP N o st Ch3
220:/ 1&; y > _ : 50mV/div
0 RIPPLEfSNC?I:IS\IE/;'p rn hw'ﬁ' Gmm FGEE Rl P POEAICLE) PTG FERGRTI] Timebase
= .0OIm !_ =L .
s ’ u__:. ; 2us/div
(2) 12V/2ACH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
RIPPLE,., ch3
;/érg;/ 1:)();)/ = 20.0[mV] _ : 50mV/div
0 RIPPLE&NOISEP‘F’ Mesmar FppiC MneT@ FRGED P Fie- PEEWATAC, PRI P mAeGT Timebase
—_ [T} T
= 77.0[mV] | L ‘ ous/div
(3) 5V/5A(CH1) Turn on Time Characteristics
I ey
i!'JIHIIHI e J|I‘IFI|Jllllxlllull‘IIII"IJI‘illﬁJ]Ii1I.£|Il?llrlllullnll Illdllll‘llﬁlll-gl Hlﬁlll'ﬁlrlullt
} CH2
j f’ | 200v/div
Vin= lo= Turn on Time Z T h CH3
85V 100% =686ms :'nn =1r_r|rz£- =z-=s:=;:;5 FERATELTH Fiee Fs--I- POIiCIs;  PTa T PEieGT ] 2v/div
Py v . Timebase
e 200ms/div
= l!l [Fol - E1r
= 8 m 0 - iSieE
(4) 12V/2A(CH2) Turn on Time Characteristics
::—‘ﬁlr-‘llllnllll-.llll1lllJlll'llllt":HI:!IIi"IJllilll ili'll!r;:li IIlfll IH|I|I1 -'JI Jr Ir1|lll:-:lllrIII:III"IIl‘III 'illJﬁ
| - P CH2
T 200v/div
Vin= lo= Turn on Time - f CH3
85V 100% =700ms el . : 5v/div
FlwaTo  fimels PEpIZLE [ RE Fi-- POeiTlly PRl PEddiaT| .
-'li; 19:::' Timebase
200ms/div

Wz MER L RET
= T R G




1-6. CSF50-BDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Hold up Time Characteristics .
4 leCray
................ " CH2
200v/div
Vin= lo= Hold up Time CH1
100V 100% =19ms - = = 2v/div
Fi--+ POemniTlDy PRl PEiudiaTi| )
Timebase
FRR T T 20ms/div
Xz AiEdm .'.-.".= ‘BT
= pliEdm U5 S70dK
(2) 12V/2A(CH2) Hold up Time Characteristics .
I Lelrey
.............. O T 4 e T (e P CH2
T ‘\ 200v/div
Vin= lo= Hold up Time ! CH1
100V 100% =29ms — — o o 2v/div
Mesae Flomis maly PEpIIlT Fi- Fi--+ POemniTlDy PRl PEiudiaTi| .
. 5 1:-5: Timebase
L L 100ms/div
Xz 0 FEIm RN Gl NS
(3) 5V/5A(CH1) Over Current Protection Characteristics
Vin= = X: 2.0A/div
= o= .
OCP:8.2A Y: 1.0V/div
0,
11ov 100% 5.0us/div
(4) 5V/5A(CH1) Over Current Protection
Vin= | = X: 2.0A/div
= o= .
OCP:8.2A Y: 1.0V/div
0,
220V 100% 5.0us/div




1-7. CSF50-BDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

EMC Analyzer : Agillent E7402A
LISN : KNW-403D

(1) 5V/5.0A (CH1) Over Voltage Protection Characteristics
oy,
CH2
Vin= lo= . e [ vmafidwaifessalineed ol 2v/div
220V 10% OVP:6.24V — — = = Timebase
B FirmZIs  FlmaThn PEpdilh Fi- Fieer POERICIl) PRI PERuaRiaT| .
el Wy 1s/div

s F r




2-1. CSF50-BEW Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current

Characteristics

CH2
200V/div
Vin= " R [ o ANt e S e St et e Tt S 20.0ms/div
- o— L
liruen =18.9A \
0 inrush i
110V | 100% - cHa
10.0A/div
20.0ms/div
(2) Inrush Current Characteristics
LeCray
200V/div
Vin= = el F L L] 20.0ms/div
2o0v | 100% linrush =35.8A |
- :'-F;Q-mh_-nn'—r_-\mm;ﬁ;r_m' CH3
10.0A/div
T @ Ewiie A4
a0 B | 20.0ms/div
PR 11
nput urrent Iclency aracteristics
(3) | C &Effici ch isti
Condition Ta: 25
Vin
| 85V 110V 132V 170V 220V 264V
(o]
Load Input
mimy | curent 0.125 0.106 0.096 0.087 0.084 0.08
(Lr:‘?n‘i Efficiency 41.5 39.9 38.4 35.7 31.3 26.8
Load Input
50%) | cnent 0.535 0.424 0.381 0.324 0.293 0.247
(LS%";‘/‘:) Efficiency 80.1 80.4 80.1 78.7 76.5 74.1
Load Input
(100%) | current 1.07 0.85 0.723 0.6 0.52 0.44
('1'8(";‘;)) Efficiency 75.5 77.6 78.4 78.4 77.3 75.8




2-2. CSF50-BEW Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(5V/5A) Line & Load Regulation Characteristics Condition Ta: 25
Vin
o 85V 110V 132v 170V 220V 264V Line Regulation
Load (min) 5.04 5.04 5.04 5.04 5.04 5.04 0
Load (50%) 5.03 5.03 5.03 5.03 5.03 5.03 0
Load (100%) 5.01 5.01 5.01 5.01 5.01 5.01 0
Load Regulation 0.03 0.03 0.03 0.03 0.03 0.03

(2) CH2(15V/1.7A) Line & Load Regulation Characteristics

Vin
85V 110V 132v 170V 220V 264V Line Regulation
lo
Load (min) 14.96 14.96 14.96 14.96 14.96 14.96 0
Load (50%) 14.91 14.91 14.91 14.91 14.91 14.91 0
Load (100%) 14.86 14.86 14.86 14.86 14.86 14.86 0
Load Regulation 0.1 0.1 0.1 0.1 0.1 0.1

(3) Cross Regulation Characteristics

Vin
CH1 CH2 CH1 CH2
lo
Load (min) 5.04 14.87 5.01 14.96
Load (50%) 5.02 14.86 5.01 14.91
Load (100%) 5.01 14.86 5.01 14.86
Load Regulation 0.03 0.01 0 0.1




2-3. CSF50-BEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)

LeCray

T T T

o= 100mV (3.8%)| ot ok L L T LT s0omVrdiv
Vin=" [min(0.5A) °"e{/ —238m\-/ e R CH1
110V ~100% unc(jz ;8%) 1:?;’ -z:]-.;::- PR I'?-.'- 5o~ POTARCIT)  PTE PERubeGiT] 200A/d|V
100Hz : R Timebase
10.00ms/div
(2) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)
elroy
O O O < 0 M
CH2
lo= Vouer=182mV L DT s0omvrdiv
Vin= |min(0.5A) (3.64%) R =S CH1
220V ~100% Vunder = 220mV Fianra =z:_13;':5 FIRMILD Pl P POGWRISH FTAATIFEAMGNTY 2.00A/div
100Hz (4.4%) “e Ty S Timebase
B | 20.00ms/div
(3) 5V/5A(CH1) Dynamic Load Response Characteristics (1KHz)
elroy
L W e T e e e i, —
.f" L i T =] ch2
lo= Vover =137mV i 7 1 ,_ L |' _____ I_l,| 500mVv/div
Vin=  |min(0.5A) (2.74%) IS SUES AV S l“* TESE CH1
110V ~100% Vinder = 131mV 1:;;’_ =sz~|;‘:5 FEpELT S < PRIITIT)  PTSMT| FEyGTI] 2.00A/div
1KHz (2.62%) ‘ v A Timebase
mm 1.00ms/div
(3) 5V/5A(CH1)Dynamic Load Response Characteristics (1KHz)
elray
o R " i e — e T e T e e e = i S S
."' - = r_ CH2
lo= Vover =141mV L. iA T EF L |' 500mV/div
Vin=  |min(0.5A) (2.82%) " L A L H"-‘ '“'* ot CH1
220V ~100% Vinder = 136mV IR R o PG POEWCID  FYSAVT FERBGHTI 2.00A/div
1KHz (2.72%) T S Timebase
B | 1.00ms/div




2-4. CSF50-BEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 15V/1.7A(CH2) Dynamic Load Response Characteristics

i

e e e e o B o o B e B o e e ot

CH2
| R e i kO R vy O e S it [P0 (O v Lo 50mV/div
Vin= lo= Vover =241mV Y, NS YOS L ST S (| VR [ S, S, CH1
110v | 07100% (1.6%) ' 1A/div
_ =11;:Ir::.;l'i =E:;:ii FimslTi Pl Fi--+ POmpwniTlly PRl PEsutefaTi|
100Hz  |Viynger =225mV (1.5%)| - e Timebase
B | 5.00ms/dv
(2) 15V/1.7A(CH2) Dynamic Load Response Characteristics
ey
e g e o
CH2
| = Vover =282mV B e e e | 50mv/div
Vin= 0~](-30_00/ (1.88%) L, L " I, CH1
220V 100HZO Vunder =250mV Tn i =z:5;;ei FIMMLT  Fiee PR PORWCI  PTSubTI] Pl 1A/div
(1.66%) 2ns Y - Timebase
B | 5.00ms/div
(3) 15V/1.7A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
Vover =134 mV . Y o O A 50mV/div
N N NN\ W\f\f\f N
Vin= 0~100% (0.89%) CH1
110V 1000Hz Vunder =105mV Wow PR e e - PREAITIE: PTGl 1A/div
(0.89%) : v v _ Timebase
”M'g-;;:_; 1.00ms/div
(4) 15V/1.7A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
Vover =116mV C- e = 50mV/div
vin= | o "0.770 NONENENS N NN
in= 0—100% (0.77%) CH1
220V 1000Hz Vinder =98.9mV Wor @ A Enem A Fio- PRERALE PPkl PltoGiT] 1A/div
(0.65%) ¢ ¢ _— Timebase
EEEE [ 1.00ms/div

BN 13MEsEds  Fridet




2-5. CSF50-BEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CH3 : Output voltage — BNC Probe(200MHz)

CASE

(1) 5V/5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
| iy
|
|
i L
RIPPLE R
Vin= lo= = ng[mV] l Cha
ooy | 1000 — > i 20mV/div
0 RIPPLE&NOISEp‘p P, I, FaRCl P P POELE PO PERAGMT) Timebase
= 46.0[mV] & R 2us/div
Xt AfEn & 1T
= TR B N T
(2) 15V/1.7A(CH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
i ' Ly
| .
Vin= lo= RIPPI_-Epl_([)) O[mV] : Chd
ooov | 100% o _ i 50mV/div
0 RIPPL_E&NOISEp‘p Pl - Fimaln FECD PG P FOELE POV FERAYGAT] Timebase
= 41.0[mV] R 2us/div
wesie 1)
Xz AEEp e -INHEe
= TR NG N T
(3) 5V/5A(CH1) Turn on Time Characteristics
! LeCrey
= -||||-|r' I::|:|!:‘:I:il:lil.'!l:| |:II:lI:I!I:-'I;IijI:|!|I'II".IEI;Ii"I:::|:|::IiiI;I:'I.'-I|r|EE_I5|E|%;lﬂI':Ii';I;:|:|:II".I.1I:II‘J::I|"|jI:|Illllll:'.li'l;lrtlll:|:|!i:l"il:l:;l
! i PR el f CH2
f e .
f 200v/div
Vin= lo= Turn on Time Il CH1
85V 100% =750ms ———— o 2v/div
Fie- PArmniClld  FTiubvTl) PEubelaTi] i
Timebase
200ms/div
= 1A U= ERIHTHD
(4) 15V/1.7A(CH2) Turn on Time Characteristics
] [ LeCrey
S A A AU
J.'!!I IEI'- Tﬁlfllrf il |EI ‘-I':Ih'hF i 'Il:i "III-‘Iu Isf Irlliil:l-rlfl |'|k‘- I'I:'J-‘ il |l|I3|5Ir i |'|\-L'-I\' 'II_ i I:I1I:II1I5
........... ‘it 10 L TP o ] il Il el CH2
: ' 200v/div
Vin= lo= Turn on Time A i I CH1
85V 100% =713ms —— o o 2v/div
TrealH PEpAlIlTH F Fieer PRl PTbT I PEsubaiaTH | .
Y Timebase
200ms/div

: DS R NI




2-6. CSF50-BEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Hold up Time Characteristics .
welray
................ CH2
. 200v/div
Vin= lo= Hold up Time CH1
100V 100% =22ms - = o 2v/div
- POEITLT PRl PesubviaT | )
Timebase
LT 20ms/div
T - m .'.-:'.= Tl
BT & oy R T T 11 T
(2) 15V/1.7A(CH2) Hold up Time Characteristics .
welray
................ CH2
200v/div
Vin= lo= Hold up Time I CH1
100V 100% =24ms = = 2v/div
- POEITLT PRl PesubviaT | )
Timebase
ERR T e 100ms/div
Xtz -TAEm .',..'-.: WATTe
0= RINImM ARG SRS
(3) 5V/5A(CH1) Over Current Protection Characteristics
Vin= | = X: 1.0A/div
= o= .
OCP:8.2A Y: 1.0V/div
0,
11ov 100% 5.0us/div
(4) 5V/5A(CH1) Over Current Protection
Vin= | = X: 1.0A/div
= o= .
OCP:8.2A Y: 1.0V/div
0,
220V 100% 5.0us/div




2-7. CSF50-BEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

EMC Analyzer : Agillent E7402A
LISN

KNW-403D

(1) 5V/5.0A (CH1)

Over Voltage Protect

ion Characteristics

Vin=
220V

IO:
10%

OVP:6.36V

CH2
2v/div
Timebase
1s/div




3-1. CSF50-BHW Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)
CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current

Characteristics

Vin=
110V

IO:
100%

linrush = A

CH2
200v/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(2) Inrush Current

Characteristics

Vin=
220V

IO:
100%

linrush = A

e e e e -'l:..—-tf-.---.--—mw.mt::—-:.—-—:-—-.—.-

CH2
200v/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132V 170V 220V 264V
(o]
Input
Load ool 0.132 0.116 0.105 0.097 0.093 0.092
min
(min) Efficiency 38.5 36 35 31 28 23
Input
Load ol 0.548 0.448 0.392 0.333 0.293 0.258
50%
(50%) Efficiency 77 77.6 77.4 76 74 71
Input
Load et 1.075 0.834 0.726 0.608 0.522 0.435
100%
(100%) Efficiency 76.7 78.9 79.6 79.6 78.4 76.9




3-2. CSF50-BHW Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(5V/5A) Line & Load Regulation Characteristics Condition Ta: 25
| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]
Load (min) 5.03 5.03 5.03 5.03 5.03 5.03 0
Load (50%) 5.02 5.02 5.02 5.02 5.02 5.02 0
Load (100%) 5.01 5.01 5.01 5.01 5.01 5.01 0
Load Regulation 0.03 0.03 0.03 0.03 0.03 0.03

(2) CH2(24V/1A) Line & Load Regulation Characteristics

Vin

| 85V 110V 132v 170V 220V 264V Line Regulation
(e}
Load (min) 24.01 24.01 24.01 24.01 24.01 24.01 0
Load (50%) 23.94 23.94 23.94 23.94 23.94 23.94 0
Load (100%) 23.89 23.89 23.89 23.89 23.89 23.89 0
Load Regulation 0.12 0.12 0.12 0.12 0.12 0.12
(3) Cross Regulation Characteristics
| Vin CH1 CH2 CH1 CH2
(o]
Load (min) 5.03 23.89 5.01 24.01
Load (50%) 5.02 23.89 5.01 23.94
Load (100%) 5.01 23.89 5.01 23.89
Load Regulation 0.02 0 0 0.12




3-3. CSF50-BHW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)

elroy
0000, " 0 L . O 04
CH2
lo= Vor=216mv [ [T TP T P T T 1| 200mv/div
Vin= |min(0.5A) (4.32%) e R G coiy o ran e o o CH1
110V ~100% Vunder =242mV ey =1r::;$: FImaT FERCIET Paee P POmRID FTRATIFERAGHTY 2.00A/div
100Hz (4.84%) e o, o e Timebase
mm 10.00ms/div
(2) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)
LeCray
L O Ol L 8 L WL 0
lo= Vover=193mV [ bbbl 200mV/div
Vin=" |min(0.5A) 3.86 (%) S e B S A R B ps CH1
220V ~100% Vunder =224mV essre R PR S Fi-- PODWIIT) 7T FESGRT] 2.00A/div
100Hz 4.48(%) I Timebase
10.00ms/div
(3) 5V/5A(CH1) Dynamic Load Response Characteristics (1KHz)
elroy
e e e o e e S i~ i =
CH2
- — o pm pw pm pm g pm g ;
Io— Vover —138mV L _.|____' "II' 'L;IF'ILI! _||._‘_ ol _I'_ b" JL"-lL 'U "'{‘;:"I"' ZOOmV/dIV
Vin=  |min(0.5A) 2.76(%) T ~ CH1
110V ~100% Vunder=127mv 1::rrvw =z:_-._;':: FEpAT2 LT £ i POEICIL)  PTAUE PESGTI] 2.00A/div
1KHz 2.54 (%) “e e Timebase
mm 1.00ms/div
(3) 5V/5A(CH1)Dynamic Load Response Characteristics (1KHz)
LeCrs
i = i i = i TR TN e S R e e
———————————————————————————————— CH2
lo= Vover =141mV e A e II.-—'_ e S e 200mV/div
Vin= |min(0.5A) (2.82%) D e e T R T T T T CH1
220V ~100% Vinder =127mV R T SRR, - ——————————| 2.00A/div
1KHz (2.54%) wa e T TR RN Timebase
: ik B T 1.00ms/div
It!lllr.lﬁ:nllﬂ“:




3-4. CSF50-BHW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)

CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 24V/1A((CH2)

Dynamic Load Respo

nse Characteristics

CH2
| = Vover = 300mV o™ o = = = = | 500mVv/div
in= o~ 0 o e M el i 80 v I 1 = o] 1 lact e B, TS0 iy O
Vin 0~100% (1.25%) et =\ckag : CHl.
110V 100Hz Vunder =256mV m::ﬁ: =Ef5,;;‘:f FIMWLT  Fiee PR PORWCI  PTSuTI] PEdusEhT] 0.5A/div
(1.06%) i Timebase
B | 5.00ms/div
(2) 24V/1A((CH2) Dynamic Load Response Characteristics
e e e il Ce s Lo e ot = =l e et
CH2
_ Vover =219mMV e et 500mv/div
Vin= 0—-I:|?0_00/ (0.91%) " V[ " [ O VO [ SOV " ", e - CH1
220V 100HZO Vunder =218mV Tn :1-:;2;*: =z:1;;ei FIMWLT Pl PR POOWCIS  PTSuTI] PEdusEhT] 0.5A/div
(0.9%) e Timebase
Bt | 5.00ms/div
(3) 24V/1A((CH2) Dynamic Load Response Characteristics
Lelray
CH2
| = Vover = 54.4mV 100mV/div
in— o— 0
Vin 0~100% (0.26%) : CHl.
110V 1000Hz Vunder =52.4mV ::m :;t: Farm Pl Flie POEWACIT)  FTSuH| PEsubeGTI] 0.5A/div
(0.21%) P v Timebase
1.00ms/div
(4) 24V/1A((CH2) Dynamic Load Response Characteristics
Lelray
CH2
| = Vover =47.9mV 100mV/div
= o— 0
Vin 0—100% (0.2%) CHl-
220V 1000Hz Vunder =48.3mV ::m L P Fi--« PARRRCIE: PTG PEsueGT1] 0.5A/div
(0.2%) s Timebase
1.00ms/div

1B 1SR




3-5. CSF50-BHW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
CH2 : Input voltage - ADP300 High voltage differential probe(BW:200MHZz)
CH3 : Output voltage — BNC Probe(200MHz)

CASE

(1) 5V/5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
i ! I ey
| !
| !
. 3 b b p—
RIPPLE,_, ! ;
Vin= lo= =5.0[mV] I ! Chs
ooy | 100% > : ; _ | 20mvrdiv
0 RIPPLE&NOISEP"’ ﬁn =1:4:;$: Fimaldl FIRGALH Pl Fie PRGWILE PRI FERAGRTI] Timebase
=55.0[mV] | Zi L | 2us/div
. W= AMER G= ke
= TR WS X ET
(2) 24V/1A((CH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
i ! ' ey
I 1
| !
r 4 1, : L
Vin= lo= RIPPI_—Epl-op O[mV] | : Ch3
ooy | 100% it [ ; _ | 20mvrdiv
0 RIPPLE&NOISEp‘p Mesmar FANpHTA  FImaTd FRRMLALR Pl P PRORADICH  FTAAGHIFERMGMTI] Timebase
— ] arw
= 44.0[mV1 | . ‘ | 2us/div
. Xz AEEn e e
= T WO NIRRT
(3) 5V/5A(CH1) Turn on Time Characteristics
: I ey
T
AL i) P AT e CH2
: F .| 200v/div
Vin= lo= Turnon Time | : ] I CH1
85V 100% =622ms e - — : 2v/div
Filem¥s Flmalll PEpALRLT [ RE Fi--- POEmniTlly PRl PEddiaTi| .
: :-c:; ’2:-:: Timebase
— R 200ms/div
i ﬂ I HEIm L EIET
o LR o e (0
(4) 24V/1A((CH2) Turn on Time Characteristics
! - ey
LR T R
; 5 1 200v/div
Vin= lo= Turnon Time | : ] i CH1
85V 100% =757ms e g : 2v/div
Fiem¥s  Flmalll PERALRLT [ RE Fi--+ POmiTlly PRl PEdudiaT| .
iy Timebase
i 200ms/div

Ef
Tk -TEem L T

0= R S G




3-6. CSF50-BHW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Hold up Time Characteristics .
. leCray
AR 4
.............. 23T ] AT ARl B CH2
i }\ ; 200v/div
Vin= lo= Hold up Time 2 ! : CH1
100V 100% =22ms e L — — 2v/div
P " 5 Piph T Pl Fi--r POERATITE PTG PEubGhaT | .
Timebase
SRR T 20ms/div
Xtz - m .'.-.".= TR
= A AMdm 1S EINEIEE
(2) 24V/1A((CH2) Hold up Time Characteristics .
! | sy
G .
............ 5% ST TR B B (WA e CH2
; ‘;&\ ‘| 200v/div
Vin= lo= Hold up Time 2 ! | CH1
100V 100% =29ms T — — 2v/div
P ae ety FlraTh FRpAlIlD Fi- i Phrmitd i PR PEubaiaT: | .
' : Hy Timebase
m"-”ﬁf “m 100ms/div
Xtz -E05EAm .'.-.'-.= HEMOTE
Xz W S JAAREHD
(3) 5V/5A(CH1) Over Current Protection
Vin= = X: 1.0A/div
= o= .
OCP:8.1A Y: 1.0V/div
0,
11ov 100% 5.0us/div
(4) 5V/5A(CH1) Over Current Protection
Vin= | = X: 1.0A/div
= o= .
OCP:8A Y: 1.0V/div
0,
220V 100% : : 5.0us/div




3-7. CSF50-BHW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

EMC Analyzer : Agillent E7402A
LISN

KNW-403D

(1) 5V/5.0A (CH1)

Over Voltage Protect

ion Characteristics

Vin=
220V

IO:
10%

OVP:6.24V

Mesae Fiemis

s ' 1y
shalus £ o

FimaTd PRPACALT

=
i3
|5
=

Fie- PRIl

FTaulvTl PEiubeiaTl|

CH2
2v/div
Timebase
1s/div




4-1. CSF50-DD Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current

Characteristics

Vin=
110V

IO:
100%

linrush =16A

CH2
200Vv/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(2) Inrush Current

Characteristics

Vin=
220V

IO:
100%

linrush =34.2 A

CH2
200Vv/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132V 170V 220V 264V
(o]

Load Input

(miny | conent 0.12 0.13 0.097 0.086 0.082 0.085
(Lr:‘?n‘i Efficiency 41 39 37.3 34.7 30.5 25
(;%i‘/f) et 0.56 0.45 0.39 0.33 0.29 0.25
(LS%";‘/‘:) Efficiency 75 75.6 75 75 71.4 68.5
(;gg;) ot 1.1 0.86 0.746 0.62 0.52 0.44
('1'8(";‘;) Efficiency 74 76.3 77.1 77.2 76.2 75.2




4-2. CSF50-DD Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(5V/5A) Line & Load Regulation Characteristics Condition Ta: 25
| Vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]
Load (min) 5.00 5.00 5.00 5.00 5.00 5.00 0
Load (50%) 4.99 4.99 4.99 4.99 4.99 4.99 0
Load (100%) 4.98 4.98 4.97 4.97 4.97 4.97 0.01
Load Regulation 0.02 0.02 0.03 0.03 0.03 0.03

(2) CH2(12V/1.8A) Line & Load Regulation Characteristics

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]

Load (min) 11.98 11.98 11.98 11.98 11.98 11.98 0

Load (50%) 11.93 11.93 11.93 11.93 11.93 11.93 0

Load (100%) 11.89 11.89 11.89 11.89 11.89 11.89 0
Load Regulation 0.09 0.09 0.09 0.09 0.09 0.09

(2) CH3(12V/0.3A) Line & Load Regulation Characteristics

| vin 85V 110V 132v 170V 220V 264V Line Regulation
o
Load (min) 12.03 12.03 12.03 12.03 12.03 12.03 0
Load (50%) 12.02 12.02 12.02 12.02 12.02 12.02 0
Load (100%) 12.02 12.02 12.02 12.02 12.02 12.02 0
Load Regulation 0.01 0.01 0.01 0.01 0.01 0.01
(3) Cross Regulation Characteristics
| Vin CHL | cH2 | cH3 | cH1 | CcH2 | CH3 | cH1 | cH2 | cHs3
(o]
Load (min) 5.00 11.89 12.01 4.97 11.99 12.02 4.97 11.89 | 12.03
Load (50%) 4.99 11.89 12.02 4.97 11.93 12.02 4.97 11.89 | 12.02
Load (100%) 4.98 11.89 12.02 4.97 11.88 12.02 4.97 11.89 12.02
Load Regulation 0.02 0 0.01 0 0.11 0 0 0 0.01




4-3. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)

T s - s = g e - e R s, =

lo= Vowr=237mv | [ T1 1 T L T el | 200mv/div
Vin= |min(0.5A) (4.74%) e R N CH1
110V ""100% Vunder =209mV :«:n =11:|_";?: g.-:-';v- FRpiTIln lr.'--- Fi--+ POIATlsy  FToubi)| PEsuiTI] 200A/d|v
100Hz (4.18%) e I Timebase
B | 10.00ms/div
(2) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)
Eelrey
B e e e o e e L e T
lo= Vo =231mV L L Ed O E e T o 200mV/div
Vin=" |min(0.5A) " 4.62%) A (e N o i | CH1
220V "'"100% V _200m\; (4 00/) :«:n =E:.-1-;-:E a2 = et iF-'--- Fi--+ POmpwniTlly PRl PEsutefaTi| 200A/dIV
100Hz | under™ ] e iy Timebase
R | 10.00ms/div
(3) 5V/5A(CH1) Dynamic Load Response Characteristics (1KHz)
Eelrey
= e S - - SR - P N L S = R~ s TR L
A I."" ~ CH2
lo= ! | | 200mVv/div
.o . © Vover =176mV .._IJ_L{-'U J‘\-.'L k-{ "i-..J' l;'--' *-.'.|" -rh_'l- L\J i
Vin=|min(0.5A) (3.52%) CH1
110V ~100% v 75m\; (1 50/) !?::n FmaTn FERCIE T - POEIL TN FERGRT 2.00A/div
1KHz | "under = | v Timebase
ﬁm 1.00ms/div
(3) 5V/5A(CH1)Dynamic Load Response Characteristics (1KHz)
Tt SR B i T, e O T e
~ - J.H CH2
|o= _ Lod. '_ _'_ 4 _I _. -II | A I__ " ZOOmV/dIV
Vin= |min(0.5A) V°V(eé'51470/7)m v - s U SRS y CH1
220V ~100% v —73;mV0(1 46%) o M FEpEEE B Fie POERRLE  FTAMTIFERGGNTI 2.00A/div
1KHz under — . 0 e = Timebase
RS | Looms/dv




4-4_ CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 12v/1.8A(CH2) Dynamic Load Response Characteristics

G T e S e ™= o T

ey

CH2
| = Vover =237mV e g [ e ] 50mV/div
Vin= 0~f(;00/ (1_96%) -~ L. s g _-__1_ i o R = ™ CH1
110V 100Hz 0 Vunder =246mV I F Fi--- POEAATICY  FTubyTI| FEdutsGh] 0.5A/div
(2.0%) Timebase
mm 5.00ms/div
(2) 12V/1.8A(CH2) Dynamic Load Response Characteristics
Eelrey
s B e o B L e R B e s = Lo
CH2
| = Vover = 233mV = = e =~ 50mV/div
Vin= 0~f(;00/ (1.94%) I L S s S W SRS S L oo CH1
220V 100Hz ° Vinder =210mV i F FS-or POTWITIE)  PTSuyG! FERMGNTI] 0.5A/div
(1.76%) Timebase
mm 5.00ms/div
(3) 12V/1.8A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
_ Vover =77mV }:_______________.F _______________ 50mVv/div
Vin= 0~'i’600/ (0.64%) __UFS./&,/’\./L \./F\.f\./\.f\-. CH1
110V 1000HZO Vunder =102mMV Wow R e e - PREAITIE: PTGl 0.5A/div
(0.84%) : v v Timebase
1.00ms/div
(4) 12V/1.8A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
—_ Vover= 739mv ___________________________I_ _____ 50mV/d|V
Vin= lo= (0.62%) ﬁf_.\.fh../.\.fuf\.f‘s./‘h_trufm R CH1
0~100% .
220V 1000Hz Vinder =98.3mV War PR R A Fio- PRERALE PPkl PltoGiT] 0.5A/div
(0.82%) e Timebase

1.00ms/div




4-5. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH1 : Output current — APO15 current probe (BW:20MHz)

CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) -12Vv/0.3A(CH3) Dynamic Load Response Characteristics

CH2
. Vover = 16.6mV : = 50mV/div
Vin= 1 6—100% (0.13%) o i 7 1 0 B T R cH1
110v 100Hz Vunder =22.2mV [ — Plomli el Plewscl .- P PliowiCIDE TN dgT| 0.2A/div
(0.185%) e i i Timebase
' [ e | 10.00ms/div
(2) -12Vv/0.3A(CH3) Dynamic Load Response Characteristics
o CH2
. Vover =17.7 mV = 50mV/div
- o— 0 i~y G vk
Vin 0~100% (0.15%) R e T CHl.
220V 100Hz Vinder =23.6mMV e e 0.2A/div
(0.19%) s Timebase
[ W | 10.00ms/div
(3) -12V/0.3A(CH3) Dynamic Load Response Characteristics
i CH2
. Vover =19.8 mV 50mV/div
Vin 0~100% (0'_17 ) e T e e e e T e e e CH1
110V 1000Hz2 Vinder =23.3mV MLy T e e e 0.2A/div
(0.19%) ; ; R Timebase
EEEEEE™ | 1.00ms/div
(4) -12V/0.3A(CH3) Dynamic Load Res
CH2
Vine lo= Vower = 24.2mV SO”C“xlld'V
20y | 07100% (0.2%) 0.2A/div
= 0 = .
1000HZ |Vunder =52mMV (0.43%) Timebase
1.00ms/div

I AWM = IRNETs
W= IEHEAm IS WIEE




4-6. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH3 : Output voltage - BNC Probe(200MHz)

CASE
(1) 5V/5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
[ LeCray
1 o
RIPPLE,_, '
. _ N : Ch3
;/ér:):/ 15)&)/ = 5.0[mV] i _ 20mV/div
Y RIPPLE&NOISEP‘P u..:y:n =-|:1|:I.:',JI: Fmals  Finslh P 5 o PREATLT) PRyl FEm T | Timebase
=40.0[mVv] | 2 % R 2us/div
; s 1 s e
s Frifist
Xz TN B RESe
= LEESm L MO
(2) 12V/1.7ACH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
[ LeCray
-:!'. b b e M- O B L S I——-p.J.—i"l-' ey ”-'-|
Vin= lo= RIPPL—E;_S O[mV] : cns
220:/ 1(?&’/ E&N | : Somuv/div
0 RlPPLE&NO'SEp_p — PO e nem e L PmiIn Tl R RGT Timebase
=79.0[mV] | g N 2us/div
i 1 ¥l Tie O
EE ek :l: 15 ?m
= LEESm L MO
(3) -12V/0.3ACH3) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
[ LeCray
.?.i_,_!-._ — M . .....il__,_,_?{.. ..... _!_.._e._.._._.‘_._ ,,i
RIPPLE,_, | ; Ch3
Vin= lo= = 2.0[mV] i 20mVv/div
220V 100% RIPPLE&NOISEP‘P Mes e FipphTdl  Flmald  Finalh [ i E PEEmeiCIT) PTGl PEsutvGhT | TImEbése
- 1080[mv] ;5;-!‘ I:‘-é.r::' 2US/d|V
e Eenam W [Tige D
s Frifist
Xz TN B RESe
= LEESm L MO




4-7. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHZz)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Turn on Time Characteristics

I
AUILHIHB Y 4".|’1 il'illllll [

R R R iR
............. UG NI TN S T DS NP RS - CH2
Vin= lo= Turn on Time A f‘ Zog\gflv
0 — !
85V 100% 667ms PRI . = ov/div
PR TRy Timebase
- 200ms/div
S Yoo
(2) 12V/1.8A(CH2) Turn on Time Characteristics
i LeCray
?lL:.IF‘I:r II. I|I Iul. .I. I|=f1|rf|'i1|r3|l:1l Ilr .Ir'_zfll. .II 1I|I ‘llll Ill‘jllll' IIL"IIFIIE II| I|I |I. |II I|I‘|II 1I|H
..................... [, ! il CH2
Vin= lo= Turn on Time L f [ Zog\élflv
0 — |
85V 100% 641ms R . = ov/div
PR TRy Timebase
- 200ms/div
it
(3) -12V/0.3A(CH3) Turn on Time Characteristics
I L
e e AR |~.un1w|ln'||:rl
e R s R R rlnru TRl
............... 2l CH2
f 200v/div
Vin= lo= Turn on Time 1 l . CH1
85V 100% =630ms e o o = 2v/div
: Timebase
YV Mo 200ms/div

e G
0o Bm W TENER




4-8. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Hold up Time Characteristics .

welray
| CH2
200v/div
Vin= lo= Hold up Time CH1
100V 100% =20ms : g 2v/div
Timebase
SR T e 20ms/div
B
(2) 12v/1.8A(CH2) Hold up Time Characteristics .
welray
CH2
200v/div
Vin= lo= Hold up Time ! CH1
100V 100% =26ms r e 2v/div
Timebase
R T e 20ms/div
ok
(3) -12V/0.3A(CH3) Hold up Time Characteristics .
welray
CH2
200v/div
Vin= lo= Hold up Time ; CH1
100V 100% =28ms = TR 2v/div
Timebase

TR T

Tiz I A% 0T
W= T W FSIE

20ms/div




4-9. CSF50-DD Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)

CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(3) 5V/5A(CH1) Over Current Protection

Characteristics

Vin= L= X: 1.0A/div
= o= :
OCP:7.9A Y: 1.0V/div
0,
110v 100% 5.0us/di
(3) 5V/5A(CH1) Over Current Protection Characteristics
Vin= L= X: 1.0A/div
= o= X
OCP:8A Y: 1.0V/div
0,
220V 100% 5.0us/di
(1) 5V/5.0A (CH1) Over Voltage Protect
elroy
_——————_——————_—JI- ——————————————— -
: [ CH2
Vine ) . - SRS DR USRS SRE e | ov/div
220V 1'8;/ OVP:6.16V e e | Timebase
° : : 1s/div




5-1. CSF50-EE Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage - ADP305

High voltage differential probe(BW:200MHz)

CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUK

E)

(1) Inrush Current Characteristics

Vin=
110V

IO:

100% linrush =17A

CH2
200Vv/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(2) Inrush Current Characteristics

Vin=
220V

IO:

100% linrush =36.2A

TR Sy - SR

CH2
200Vv/div
20.0ms/div

CH3
10.0A/div
20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

. vin 85V 110V 132V 170V 220V 264V
1—;?3 et 0.133 0.116 0.107 0.099 0.095 0.092
(Lr:‘?n‘i Efficiency 39 37.3 33.8 30 26.9 25

(;%i‘/?) e 0.058 0.467 0.411 0.349 0.307 0.266
(LS%‘:/‘:) Efficiency 74 74.6 74.4 73.1 70 67.6
(;gg;)) nput 1.1 0.87 0.75 0.623 0.547 0.455
('1-8(";‘;) Efficiency 74 76 76,6 76.2 75.4 74




5-2. CSF50-EE Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(5V/5A) Line & Load Regulation Characteristics Condition Ta: 25
| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]
Load (min) 5.03 5.03 5.03 5.03 5.03 5.03 0
Load (50%) 5.01 5.01 5.01 5.01 5.01 5.01 0
Load (100%) 5.00 5.00 5.00 5.00 5.00 5.00 0
Load Regulation 0.03 0.03 0.03 0.03 0.03 0.03

(2) CH2(12V/2A) Line & Load Regulation Characteristics

Vin

| 85V 110V 132v 170V 220V 264V Line Regulation
(e}
Load (min) 15.22 15.22 15.22 15.22 15.22 15.22 0
Load (50%) 15.15 15.15 15.15 15.15 15.15 15.15 0
Load (100%) 15.11 15.11 15.11 15.11 15.11 15.11 0
Load Regulation 0.11 0.11 0.11 0.11 0.11 0.11
(3) Cross Regulation Characteristics
| Vin CHL | cH2 | cH3 | cH1 | cH2 | CH3 | cH1 | cHz2 | cHs3
(o]
Load (min) 5.03 15.12 15.09 5.00 15.23 15.07 5.00 15.11 15.09
Load (50%) 5.02 15.12 15.09 5.00 15.16 15.07 5.00 15.11 15.09
Load (100%) 4.99 15.12 15.08 5.00 15.14 15.07 5.00 15.11 15.09
Load Regulation 0.04 0 0.01 0 0.09 0 0 0 0




5-3. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)

lo= Vover = 242mV 5 0 ! S T T 1S 0 N Y 200mV/div
Vin=  |min(0.5A) (4.8%) I R N e E CH1
110V ~100% Vunder =231mV :«:n i n]tv- FIRMILD Pl P POGWRISH FTAATIFEAMGNTY 2.00A/div
100Hz (4.62%) e . v Timebase
B | 10.00ms/div
(2) 5V/5A(CH1) Dynamic Load Response Characteristics (100Hz)
Eelrey
{1 L O 0 O N e
lo= Vover=233mV T e 200mvrdiv
vin=  |min(0.5A) (4.66%) I e CH1
220V ~100% Vinder =216mV e s Sl o e o PG POEACID  FYSAYTYFERAGHTI] 2.00A/div
100Hz (4.32%) st Ty Timebase
B | 10.00ms/div
(3) 5V/5A(CH1) Dynamic Load Response Characteristics (1KHz)
Eelrey
= = NN N R o S W R e
1 1 o
lo= L1 ;.-'_ L- L 200mvrdiv
Vin= |min(0.5A)| Vover =165mV (3.3%) _ ASERS RS t“‘" L L Il"" A= CH1
110V ~100% |[Vynger =78mV (1.56%) W P PG T R 2.00A/div
1KHz py S Timebase
ﬁm 1.00ms/div
(3) 5V/5A(CH1)Dynamic Load Response Characteristics (1KHz)
____________,l': _____ .f_- ______________ CH2
lo= | .| 200mV/div
— _© Vover =174mV "\-'I_'J“-]I lk;-'l I\J \-.-' l‘-u I'\u-'* ll\-'l_”
Vin=|min(0.5A) (3.48%) _ CH1
220V ~100% v —92.mV0(1 88%) o IR i PRI Faee i PomRID FTRATFERRGNT 2.00A/div
1KHz |'under™ ] e o Timebase
B | Looms/dv




5-4. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 15V/1.4A(CH2) Dynamic Load Response Characteristics

8\ 0 T A0 [ 200 250 P o0 YOG 468 P 20 G 40 :‘*:fﬁ"“ CH2
. Vowr= 116mV | Bl il e e e 100mV/div
Vin= o~fc;0% (0.77%) e e e e e o o e e e e CH1
110V | ) doma Vunder =105mV | e | 0.5A/div
(0.7%) ’ - . Timebase
[ | 10.00ms/div
(2) 15V/1.4A(CH2) Dynamic Load Response Characteristics
4 1 il ,-'"h| ,"H' ¥ i YO | / F i N o CH2
. Vorr =121mV | [ T e e e S s 100mV/div
Vin= o~f(50% (0.8%) e e T e e o e i e o e e e CH1
220V |7 o Vunder =116mV LT T 1 o.sAzdiv
(0.77%) e . Timebase
[ B | 10.00ms/div
(3) 15V/1.4A(CH2) Dynamic Load Response Characteristics
Leh rgw
i A A R N e CH2
L= Vover = 44.9mV i s £ P P e e 100mV/div
. o— a1 "‘ ey S
Vin= 0~100% (0.23%) A \-_m__‘-f\-..; VW S0, W R0, L0000, 8 CHl_
110V | oo | Venaer=46.5mV | e e | 0-BAVdY
(0.31%) - g - Timebase
WM 1.00ms/div
. ynamic Load Response Characteristics
(4) 15V/1.4A(CH2) D ic Load R Characteristi
Lelray
R A i P s S B B s BV s
A_LA | A A m LA CH2
- Vowr= 444V | IS Ny TN T o o 100mV/div
Vin= O~](_)(;0(V (0.296%) ._._.E".'{._._“."l-r_._?"_‘\':_._:\"f_._.}"-'__}'\:!_._\.*5_._?‘_‘:_._.\_".1_ \-.‘ CH1
220V 1OOOHZO Vinder =51.2mMV Pt R A Foe P Pmemn FIAmGlPiRAQ 0.5A/div
(0.341%) Ty Timebase

1.00ms/div




5-5. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) -15V/0.3A(CH3) Dynamic Load Response Characteristics

P
CH2
| = Vover = 17.8mV Lol bt el e Sl Lol | 50mV/div
Vin= 0~f600/ (0.12%) M S Wi 5 Nl I S . et S, S St S R N W N 5 B CH1
110V 100Hz 0 Vunder =20.6mV FIMWLT Pl PR POOWCIS  PTSuTI] PEdusEhT] 0.2A/div
(0.13%) Timebase
i | 20.00ms/div
(2) -15V/0.3A(CH3) Dynamic Load Response Characteristics
CH2
lo= Vover =20.2mV ,‘_,T—I—_——?:——I;——I;_——I;‘l - _.‘:__ T _.*_-___'1 50mVv/div
Vin= 0—~100% (0.13%) =t b i e+ g CH1
220V 100HZO Vunder =19.1mV Tn :1;;:'5: :;:w SmmIn Flee Fie ROmenlD FARTIFERAGHTY 0.2A/div
(0.27%) v Timebase
i | 10.00ms/div
(3) -15V/0.3A(CH3) Dynamic Load Response Characteristics
CH2
[n= Vover =224mV | ot e e e r e e e ] 50mVv/div
. — o— 0
Vin 0~100% (0.16%) [ ; CHl.
110V 1000Hz Vunder =25.1mV ey FiTmTd  Fimaldl FImsTh Pl Fio POOCID)  PToul| PEsutGhTi] 0.2A/div
(0.17%) Timebase
B | 1.0oms/div
(4) -15V/0.3A(CH3) Dynamic Load Response Characteristics
CH2
l o= Vover =23.1mMV | i e e e e 50mVv/div
in= o~ 0, - Vs T e P s e P e s 2 R s 3 b T
Vin 0—100% (0._15 %) [ : CHl_
220V 1000Hz Vunder =26.7mV Vearae Fimeld  Fimald FInslh P Fi--« PORICIL:  PTauE! PEdiyGT] 0.2A/div
(0.18%) s Timebase
s s 1.00ms/div




5-6. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH3 : Output voltage - BNC Probe(200MHz)

CASE
(1) 5V/5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
I ; Eelrey
| 1
2 4 _.ﬁ. N ORI S [E— - -
Vin= lo= RIPPI_—EEpB_IDO[mV] : : Cha
220V 1&; y o ; i 50mV/div
0 RIPPLE&NOISEp_p lh:un =-|:c|:|_-',JI: FimaTs FRRIALh [ FS-or PRERTID) PRyl PEsubeGhT| Timebase
=60.0[mVI] | w ™% 2us/div
(2) 15V/1.4ACH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
LeCray
RIPPLE Tt e s
. _ -GN [ ISR (NI UV NN VRN SRV (R RS NN S Ch4
;/;(1):/ 15&/ RIPPL_E30I\-IO[Im\E/] - S0mV/div
0 — &NOIS p-p :&:n m;l':: ImaTh Pl Rimaeid  PATSIE  FIYMGT  PTAMTRIFEBGGMIE Timebase
= 86.0[mV] | . ‘ — 2us/div
(3) -15V/0.3ACH3) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
| I LeCray
| .
| : i
-'\#‘-—-—-I.-'H}r‘.'x.“- _]‘Ir*-\.';?: e i "--I'«-—I--‘VJ"\ -------- [ Bl b
RIPPLE,_, " I ; : ' : Ch4
Vin= lo= = 100.0[mV] ; ! 50mV/div
I 1 .
220V 100% RIPPLE&NOISEp‘p Mess e FipphTd]  FImaTH FRRLILT Plee Fie PROWICLE  FTAUH FEBbGRTI] T|meb§3e
=130.0[mV]| &t b 2us/div
wwiie 13

Xiz QR W0 ITEGE
= e W T




5-7. CSF50-EE Output characteristics

CH2 :

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHZz)
Input voltage - ADP300 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Turn on Time Characteristics
”[ {qumum B wwﬂmﬁ“q"ﬁ
;ﬂf R AT
........................................ ‘ CH2
Vin= lo= Turn on Time ﬁ. I Zog:l/ldlv
85V 100% =738ms o ———— — )
!;: F— P 5o PEEAICITY  PTSUTCI] PERubET] 2V/d|V
¢ — Timebase
wwiie
200ms/div
Xz -TIESIm = TEAXTs
M= BTN IS UIRHTHD
(2) 15V/1.4A(CH2) Turn on Time Characteristics
I nmmu}|r||+|up|u|4[q#l,|q| T |,~|:If*ﬁ ‘
i R A
......................................... CH2
Vin= lo= Turn on Time 1 if L Zog\lillflv
100V 100% =749ms - T — .
:«:n Trul Pl oo POERATIT)  PTIUGH ) PESubGieT| 2V/d|V
e . Timebase
i
et | 200ms/div
ot i
(3) -15V/0.3A(CH3) Turn on Time Characteristics
) f'umm g |nF| I |r| Y ||1FF‘FF11 CH2
_hm |P|r1H|I-|r||1|l rhlumuﬁm Iﬁﬂlul |h|+|.| |n|4|n|,|l1|,|l|.1l.| |J 200v/div
Vin= lo= Turn on Time . CH1
100V | 100% =730ms + _ 2v/div
?-um- P-r-rj D.--r:-:_.} Flraall Fi- P~ Plpmnlll P 1Pl duilia | T|mebase
200ms/div




5-8. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHZz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 5V/5A(CH1) Hold up Time Characteristics .

; | el
AN\ |
................... P IEITTr [V B e AR CH2
- : 31\\ 200v/div
Vin= lo= Hold up Time |z R CH1
100V 100% =18.98ms e — - 2v/div
0 FIRAECT  Finsalh PimumTd PAMECE FERQICT  PTuH PeiubeleTH .
:zus: Timebase
L 20ms/div
X il L8 WHE T
N3z Efum WAES GREKD
(2) 12V/1.8A(CH2) Hold up Time Characteristics .
ol ey
NANANF—
¥
L 2 VIR EreraY] C Trr s AN SoieE CH2
‘j\ .| 200v/div
Vin= lo= Hold up Time z R CH1
100V 100% =26.04ms T R — - 2v/div
FimalD FIdagcl] Finsalh PrmoDD  PAmall  FEeQICE PRl PeiubeleTs .
. IS—J"J.' Eﬁi: Timebase
- UL L 20ms/div
IEI L Xtz B - ZHm
e = A% rm W BAK
(3) -12V/0.3A(CH3) Hold up Time Characteristics .
'!l. I ey
~ |
OO ey 4
) \‘I ........................ CH2
; Y\ 200v/div
Vin= lo= Hold up Time a ! | CH1
100V 100% =29.64ms — by — - 2v/div
FimalD FIaEcl] Finsalh PrmTD  PAmdll  FEegic: PRl PeiubleTH .
IS—J"J.' :m: Timebase
L 20ms/div

TE-HHm - Ao
o -lre VAN TEMED




5-9. CSF50-EE Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHZz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(3) 5V/5A(CH1) Over Current Protection

Characteristics

Vin= | = X: 1.0A/div
= o= )
OCP:8.1A Y: 1.0V/div
0,
1iov 100% 5.0us/di
(3) 5V/5A(CH1) Over Current Protection
Vin= | = X: 1.0A/div
= o= )
OCP:8.1A Y: 1.0V/div
0,
220V 100% 5.0us/di
(1) 5V/5.0A (CH1) Over Voltage Protection Characteristics
[ b= RS e e i s
‘ CH2
Vin= _ _ N ESRCE IDREE [fuabty By Thek o o 2v/div
220V lo= OVP:6.3V T ——— | Timebase
10% Mesae FiemCH  Flmalsl FileglD Prrumld  PAMACT  FEYROCT  FToulDdPEmubGas .
;5;; 1:3:: -laar:' 1. 1s/div

o 122




6-1. CSF50-DDW Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current Characteristics

P CH2
NS4 | 200v/div
Vin= L= 20.0ms/div
= o=
l; = 16.9A .
0 inrush 1
Liov 100% e R .'=_ﬁ.?_-.*_—_,.____'-_—;-“— i CH3
o = e T 10.0A/div
_ EEEEEE | 50 ome/aiv
(2) Inrush Current Characteristics
ey CH2
/\/\/\/ 200V/div
Vin= L= 20.0ms/div
= o=
linrush =36.6A | e S S s s i
0, 1
220V loo /0 ! et Sl e et T T ST =l CH3
e T 10.0A/div
m 20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

. vin 85V 110V 132V 170V 220V 264V
1—;?3 et 0.076 0.064 0.062 0.061 0.062 0.06
(Lr:‘?n‘i Efficiency 35.5 34.3 30.8 25.5 21.9 18.5
(;%i‘/?) e 0.53 0.428 0.37 0.32 0.282 0.242
(LS%‘:/‘:) Efficiency 82.8 83 82.2 80.6 78.1 74.9
(;gg;)) eut. 1.00 0.81 0.68 0.56 0.482 0.42
('1-8(";‘;) Efficiency 81.9 83.6 84.2 83.6 82.5 80.6




6-2. CSF50-DDW Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(12V/2.5A) Line & Load Regulation Characteristics

Condition Ta: 25

| v 85V 110V 132v 170V 220V 264V Line Regulation
o
Load (min) 12.07 12.07 12.07 12.07 12.07 12.07 0
Load (50%) 12.06 12.06 12.06 12.06 12.06 12.06 0
Load (100%) 12.05 12.04 12.04 12.04 12.04 12.04 0.01
Load Regulation 0.02 0.03 0.03 0.03 0.03 0.03
(2) CH2(12V/2A) Line & Load Regulation Characteristics
Vin
o 85V 110V 132v 170V 220V 264V Line Regulation
Load (min) 12.22 12.22 12.22 12.22 12.22 12.22 0
Load (50%) 12.17 12.17 12.17 12.17 12.17 12.17 0
Load (100%) 12.13 12.13 12.13 12.13 12.13 12.13 0
Load Regulation 0.09 0.09 0.09 0.09 0.09 0.09
(3) Cross Regulation Characteristics
Vin
CH1 CH2 CH1 CH2
lo
Load (min) 12.07 12.13 12.05 12.22
Load (50%) 12.06 12.13 12.05 12.16
Load (100%) 12.04 12.13 12.05 12.13
Load Regulation 0.03 0 0 0.09




6-3. CSF50-DDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 12v/2.5A(CH1) Dynamic Load Response Characteristics (100Hz)

LeCray
WWW "aiin'nln
CH2
f— ] f— — == Lol -
lo= | '- — [ e .| 200mV/div
) . Vover =420mV (3.5%) | © ' ‘v o e - |_| W [ W [
Vin=" |min(0.1A) vV —235mV 7 CH1
110V ""'100% unc(j(]e-r ;5%) :«:n Fl:’_‘:ﬁl =:ﬂ,:|:'$':: s ey ‘P‘-'--- §--- POEICITE Pl G| PesubefieTi ] 200A/d|V
100Hz ' e I Timebase
10.00ms/div
X 1Hm e tTHME
(2) 12vV/2.5A(CH1) Dynamic Load Response Characteristics (100Hz)
LeCray
ﬁr“r"ﬂmﬁﬁﬁﬂr’ﬁﬁ"
CH2
= e Bl e e R o B e :
o= Vouer=448MY NENEN RN HH T T ] 200mvrdiv
Vin=  |min(0.1A) (3.73%) o e e CH1
220V ~100% Vunder =230mV ”';’n. =:r-,:;¢':: PRPATZLT Pl Flies POEWACIT)  FTSubH| PEsubsGTI] 2.00A/div
100Hz (1.91%) s Timebase
10.00ms/div
X 1Hm e tTHME
(3) 12V/2.5A(CH1) Dynamic Load Response Characteristics (1KHz)
] LeCray
- A \/\f\N "Ju’ YV
o— —
Vin=  |min(0.1A) V(z‘lzlif;"\/ u CH1
110V | ~100% |, oo L9%) = omeitss masmmeng | 2.00A/div
1KHz under — I ‘,, ; Timebase
m 1.00ms/div
R bden 1 1R
(3) 12v/2.5A(CH1)Dynamic Load Response Characteristics (1KHz)
M LeCray
ot CH2 .
lo= Vover =230mV f' \-/q w\/- U\J \f@d\m 200mV/div
Vin= |min(0.1A) (19%) CH1
220V ~100% Vunder =245mV e < PORIIE TG PRGN 2.00A/div
1KHz (2.04%) st _ Timebase
m i | 1.00ms/div

Fovhe
= N s 1MAO;
2= 1A W TIRIRH




6-4. CSF50-DDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 12V/1.5A(CH2) Dynamic Load Response Characteristics

(P RPRPAY -
e e e e e | 100mV/div
Vin= lo= Vover = 159mV SO SO S U U N WA NS, V[ CH1
110V 0~100% (13%) ra— i R Toaaa R - POEIL TN FERGRT 1A/div
100Hz [Vynger =158mV (1.3%) ol o g Timebase
ﬁm 10.00ms/div
(2) 12V/1.5A(CH2) Dynamic Load Response Characteristics
4 5‘\’;\. M h\) AN N\’_ﬂu\’
PAZRRVAY \ o
[ " - ‘*-'“-‘ 100mV/div
Vin= lo= Vover =152mV S S [ D S ST N U, S gy W CH1
| 0~1009 269
220V 100% (1.26%) ; 1A/div
_ [ro 1;.,:;-; ‘.:‘;. SInmlT [T « POEWITISY  FTRub(CI PR
100Hz [Vunder =145mV (1.2%) ol Mot usom Timebase
ﬁm 10.00ms/div
. ynamic Load Response Characteristics
(3) 12V/1.5A(CH2) D ic Load R Ch isti
Lelray
CH2
e | = | V™ NN |
Vin= 0~100% (0.57%) _ CH1
110V 1000Hz Vunder =50.4mV sy 1;;:*;’: ::_;jt: et P §o-- POERATITS  PTSUEI] PEdubsGial] 1A/div
(0.42%) R Timebase
T 1.00ms/div
(4) 12V/1.5A(CH2) Dynamic Load Response Characteristics
Lelray
CH2
| = Vover = 65.5mV 100mV/div
Vin= o~ (0.54%) CH1
~ 0
220V Olocl)gaf Vinder =48.8mV 1A/div
(0.4%) Timebase

1.00ms/div




6-5. CSF50-DDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CH3 : Output voltage - BNC Probe(200MHz)

CASE

(1) 12v/2.5A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
! | eCrey
‘ |
RIPPLE,_, i $ Ch3
;/g(‘;/ 1('5’; y = 5.0[mV] ; 5 ; 20mV/div
0 RIPPLE&NOISEp‘p Veae " s =::l:;|:1; Pabeald PUFICICT FSapwli POmiTLD)  PTSyE! PERbGTI| Timebase
=81.0[mV] | & y 2us/div
G wekil 430
Xz TR ;'!-: Ti¥& e
Nz N0 g NEG TN B
(2) 12V/1.5ACH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
! | eCrey
‘ |
- ;_-' - _u—r\._:;r__ N—n-r-r-.'_'_lilr: .J-l—!-'_:_'*:.l -H-F'T_'.,_:.:,_'.:-'-"“r'- L
RIPPLE,, ' E ! ch3
;/;;/ 1('5’; y = 20.0[mV] : 5 i 20mV/div
0 RIPPLE&NOISEp‘p Bessare " P =‘:|:l1|:)l::1: FikegTd PUFICICT FEapwi . POEiCID)  FTOUEI PEmubGhT1] Timebase
=102.0[mV]} i ’ o 2us/div
Gt wakii 430
Xiz TEOEE :.'1-: TATE 2
A ANMEE gy S T ANt
(3) 12v/2.5A(CH1) Turn on Time Characteristics
[ LeCray
: gll.ﬁlli;;:?{ulﬁll“ LJ[I:'IIIir'-Ifl:;II|1.I|I‘.':|II:II|:'!!|I.'1|I!%.III'.:i||F1|[l}|'IF.J[:-I Ii.r'.I|I‘.':|Ii:II|::I|I.':|Iil'il|!L.'1l||i1I1I -’]1||.'1|r|'-fllir'.l|tfllliul
......................... 5 TS O P CH2
wﬂ 200V/d|v
Vin= lo= Turn on Time L I CH1
85V 100% =754ms e S o 2v/div
Yl FlmmTH  Fregld RIEACILD FlapwTi . Phoedillll Pyl 1| PEsubafiaTi] .
|-€::' E':(-:i-'.ﬂﬂ::.: J b“.xl: '-‘!.-: Tlmebase
) 200ms/div
X -TAHIm : ™ Mirs
Nz Afdm U VIMEIH
(4) 12V/1.5A(CH2) Turn on Time Characteristics
[ LeCray
J'.-l|I:I|I|:iI|I-Illl;:||!:|||:£|lll'x'l|li‘{il.’l'1!|r IIﬁIIIEI]I|r‘.I|l'flIII:‘.I|I5!|I::|lii.‘|!.':iII;-ZI|:::|I.’tuIﬁ]I|:1IIl‘-'llI|%Ii}fl|I;;II|:TI|I.J|I::iI|:3!|I|"'i|#
..................... CH2
200v/div
Vin= lo= Turn on Time L CH1
85V 100% =738ms e e 2v/div
forey ; ay tJ'eiﬂ!E Timebase
200ms/div

W= LTI AR IR




6-6. CSF50-DDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 12v/2.5A(CH1) Hold up Time Characteristics .

CH2
L 200v/div
Vin= lo= Hold up Time CH1
100V 100% =32ms T = = 2v/div
= Felegld POFACLILT Flapenl3l . POmwnillll  PoubvTl|PesubvieTi] .
1%V -.',-C.'-Zi.‘::-'l::i ':ﬁ ',ls;_' 5'5: Timebase
LB 20ms/div
Xtz -EiEm .'.-.".= préoind
= e 15X NETHD
(2) 12V/1.5A(CH2) Hold up Time Characteristics .
elrey
CH2
L 200v/div
Vin= lo= Hold up Time z ! CH1
100V 100% =35ms T — 2v/div
T Felegld POFACLILT FlapenDil. POmnillll  PPoaubvTl|PesubvieTi] .
IH::' -:-:.'-;»::«;:l;_.: ':ﬁ ',st;_' 55!: Timebase
LB L 100ms/div
= EAR U B0EHD
(3) 12v/2.5A(CH1) Over Current Protection Characteristics
Vin= = X: 1.0A/div
= o= .
OCP:3.8A Y: 1.0V/div
0,
11ov 100% 5.0us/div
(4) 12V/2.5A(CH1) Over Current Protection Characteristics
Vine - T X: 1.0A/div
= o= .
OCP:3.9A Y: 1.0V/div
0,
220V 100% 5.0us/div




6-7. CSF50-DDW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

EMC Analyzer : Agillent E7402A
LISN : KNW-403D

(1) 12v/2.5A (CH1) Over Voltage Protection Characteristics

._ i, CH2
Vin= - PRSP R RIS (ST — ov/div
lo= VP:17.15V .
220V ° © 5 — — — Timebase
10% M FoWiCll  Fimmls Felegld PAFICLCD Fhapel. PORRATIT) PRSI PEmiyGhT] .
sy nEY amh TISMIH 1s/div

sabr 5 # 2
ik D T
BTG




7-1. CSF50-EEW Input characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
CH3 : Input current — CP500 current probe (BW:20MHz)

Digital Multimeter : FLUKE189 (FLUKE)

(1) Inrush Current

Characteristics

ey CH2
NN N\ | 200v7div
Vine L 20.0ms/div
= o=
li =16.9A
0 inrush
110V 100 /0 e ;.':.':-;r.-.-:-.-:.&.—.-___.af: T :.-;':_-_-- CH3
] = TS T 10.0A/div
_%-ﬁ B 20 oms/div
(2) Inrush Current Characteristics
ey CH2
/\/\/\/ 200V/div
Vine L 20.0ms/div
= o=
linrush =33.8A
0,
220V loo /() P T ) ;lF;:b:_.r'_-.":'_".'_".'_'d\_'.'__.'_-.'_'.'::i'_'_'_T_'.'_'.'_' CH3
TS T 10.0A/div
ESEEE | 50 oms/div

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

o vin 85V 110V 132V 170V 220V 264V
(Lrﬂ}'f; C'Sf?é’ﬁt 0.082 0.075 0.072 0.071 0.075 0.069
(L;‘?rg Efficiency 40 35 31 27 21 20

(E%i}f) c'ﬂfiiﬁt 0.57 0.472 0.394 0.347 0.302 0.256
(LS%?/(:) Efficiency 76 76.2 75.7 74.6 73.5 71.8
(iggf/o | Pt 1.09 0.845 0.726 0.614 0.53 0.44
(l_gg;,) Efficiency 76.6 78.3 78.8 78.4 77.2 75.7




7-2. CSF50-EEW Output characteristics

Oscilloscope : WAVE PRO 7000(LeCroy)

CH2 : Output current — AP015 current probe (BW:20MHz)

CH3 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)
Digital Multimeter : FLUKE189 (FLUKE)

(1) CH1(15V/2A) Line & Load Regulation Characteristics Condition Ta: 25
| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(o]
Load (min) 15.11 15.11 15.11 15.11 15.11 15.12 0.01
Load (50%) 15.06 15.06 15.06 15.06 15.06 15.06 0
Load (100%) 15.09 15.09 15.09 15.09 15.09 15.09 0
Load Regulation 0.02 0.02 0.02 0.02 0.02 0.03

(2) CH2(15V/1.5A) Line & Load Regulation Characteristics

Vin

| 85V 110V 132v 170V 220V 264V Line Regulation
(e}
Load (min) 15.24 15.24 15.24 15.24 15.24 15.24 0
Load (50%) 15.18 15.18 15.18 15.18 15.18 15.18 0
Load (100%) 15.13 15.13 15.13 15.13 15.13 15.13 0
Load Regulation 0.11 0.11 0.11 0.11 0.11 0.11
(3) Cross Regulation Characteristics
| Vin CH1 CH2 CH1 CH2
(o]
Load (min) 15.16 15.14 15.09 15.24
Load (50%) 15.1 15.13 15.09 15.17
Load (100%) 15.09 15.13 15.09 15.13
Load Regulation 0.07 0.01 0 011




7-3. CSF50-EEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PPO07-WS(wavesurfer 400 series) Probe

(1) 15V/2A(CH1) Dynamic Load Response Characteristics (100Hz)

CH2
lo= Vover = 155mV 0 s T e Y i A o 5 e _I'_- ™ ™ ™ m™.| 500mv/div
vin=  |min(0.1A) (1.03%) R N e CH1
110V ~100% Vunder =379mV Il:'a:n 1rl;rrvw =z:_;;':5 FIRMILD Pl P POGWRISH FTAATIFEAMGNTY 1.00A/div
100Hz (2.56%) e el iy P Timebase
B | 20.00ms/div
(2) 15V/2A(CH1) Dynamic Load Response Characteristics (100Hz)
leCray
) LA 20 0 1 0 " "
CH2
lo= _ e N T I e e e T 1| 500mv/div
Vin= | min(0.1ay|Vever=198MY (1.0596)) Ll i e e e e CH1
220V ""100% Vunde(|‘2_74o'/o)6mv M =1';:::; =E:.-_1-;-:E s ey iF-'--- Fi--« POTwC1ll PRl PEsubvieTi] 100A/dIV
100Hz 7 ¢y P Timebase
T | 20.00ms/div
(3) 15V/2A(CH1) Dynamic Load Response Characteristics (1KHz)
CH2
lo= _ 500mV/div
Vin=  |min(0.1A) v(0_81220/3;nv | CH1
110V ~100% v/ _78'mV0(0 520/) I:a:n T T FEGEE " Fi-- PORWITIT  FTSAWTI FEAGRTI] 1.00A/div
1KHz | under™ e i s Timebase
B | 1.00ms/div
(3) 15V/2A(CH1)Dynamic Load Response Characteristics (1KHz)
elray
L R R i s i e S e S S L N SRR
CH2
lo= _ 500mV/div
Vin=  |min(0.1A) V°V(e(f)‘81120/2)mv | CH1
220V ~100% v —77.mV0(0 519) Faee i PomRID FTRATFERRGNT 1.00A/div
1KHz | under™ L0 s Timebase
BT | 1.0oms/div




7-4. CSF50-EEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output current — APO15 current probe (BW:20MHz)
CH2 : Output voltage - PP007-WS(wavesurfer 400 series) Probe

(1) 15V/1.5A(CH2) Dynamic Load Response Characteristics

2™ _ .-"‘". , P CH3
. Vover =231mV | [ ¥ ¥ '"/-"f‘ L \"'(N 200mV/div
Vin= o (1.54%) e e e p— p— CH2
110v 010100|‘?Z/0 Vunder =294mV Il.ln“ PlramTs Ml Fleedcl M. [ er.::l'.l PPt 1 R T 1A/div
(1.91%) o] I . Timebase
Lle -WhERENTA  ACs Y EWTA 10.00mS/diV
(2) 15V/1.5A(CH2) Dynamic Load Response Characteristics
'fﬁ Pl CH3
- Vover = 245mV "ﬁfﬁf’ fffr ¥ | 200mv/div
Vin= o~ (1.61%) ik el - CH2
- 0 { — Ry — ' — “mmnr e pr— it [*
220V Ololook?zm Vunder =316mv [T —— PlesDli Plmeid Pleastl N [ re:l P cighyes 1 Ml i T 1A/d|v
(2.1%) et e 2 Timebase
Ll -ShERINVRA  aLs Y EWORE 10-00mS/diV
(3) 15V/1.5A(CH2) Dynamic Load Response Characteristics
_5.........,............,........,,...,_......“”’ CH3
. Vover = 111mV = 200mV/div
L o— 1
Vin= 0 100% (0.74%) *Jmmwmqm CH2
110V | doonz Vinder =142mV - et e | 0.5A/diV
(0.94%) i Timebase
SRS | 1.00ms/div
(4) 15V/1.5A(CH2) Dynamic Load Response Characteristics
_5............,..,_....,....,..,,....,_.,.....“”’ CH3
| = Vover =108mV | 200mV/div
. o—
Vin= G 100% (0.72%) MWJJUWJ\J" CH2
220V 10001z Vunder =193mV e e P S OO 1A/div
(1.21%) o Timebase

LEN i Ti

21a -AAREMA ABs VIR
53. DEIFERRE WAE. 1BI0BAKD

1.00ms/div




7-5. CSF50-EEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)
CH1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHZz)
CH3 : Output voltage - BNC Probe(200MHz)
CASE

(1) 15V/2A(CH1) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
| Lelray
|
|
?‘ o .':":'.-.!"-.-"
Vin= lo= RII:)PL-Epl_('J) Oo[mV] | Ch3
ooy | 100 - I 50mV/div
0 RIPPLE&NOISEp_p Mesgae ="|:1|:_|:-§; Filegld Piphiil Plrald Praold  PleokiCd F‘:&-':',IEHTJ-EI-';I:. Timebase
= 72.0[mV] B U 2us/div
Wiz -1 ;m :-:::l-n
0= -F1iim 12 -
(2) 15V/1.5ACH2) Ripple&Noise Characteristics (Terminal Block Solder Pin ).
[ ey
|
-hl\--f- ..... S .I.— '1"'1—hi- g _"""I'- :M+--f.—.' —=
RIPPLE,_, ?y ¥ Ch3
;/;E)T/ 1(I)OO=°/ RI PPL:EELOI\-I(())[Irg\Ié] I oo
0 P-p Tn 1.;41;;” Piiwgld FICIECY) Piraall) Phradld) Pl mwm.wmﬁ'm; Timebase
=105.0[mV] | =t ’ B _— m ous/div
. Xz i LE: Girm
Nz A, i -
(3) 15V/2A(CH1) Turn on Time Characteristics
|III I|I 1I|"III ﬁl II'IIr{IIInlll |I| Illu |I III;:IIIF'I J'~J|-|II?II III |I| |I| III1I|||I ‘III:I urL|III:|III!:|II II
........................................... CH2
' | 200v/div
Vin= lo= Turn on Time 1 ‘%_ CH1
85V 100% =711ms ] = 10v/div
Mesgae Treald PIphEiclh Plmmld  Plragld  PhiohiCE  PToubvl| FEsubafiaT] .
e 5 Timebase
200ms/div
X ERm .,.'l TH s
3= 22 WErm 1N Y J.{g,l—";
(4) 15V/1.5A(CH2) Turn on Time Characteristics
I :'ﬂE'l'
'. k!ll.:llll;;llli"':lrr III II:III III:'IIFI:"JIL;:IIr Ill:-lll: |Il||ItjllI I|r III III:IIII III‘:II=H|':'JI Ik!ll 1I II*III |IIIJII:':IIEIII’IIr'
AP EURTIN, DT | O OIS [N T B 41 il AN Bl CH2
5 | 200v/div
Vin= lo= Turn on Time 4 i CH1
85V 100% =758ms ] - 10v/div
Mesae tremTH  Flmallh PIphsicl Pimmld  Plragld  PluhiCD PPyl PEsubafiaTi] .
;;L "j:. Timebase
200ms/div

iz TEdm X P Bl
= ul.;n 1= LRI




7-6. CSF50-EEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

CH2 : Input voltage — ADP300 High voltage differential probe(BW:200MHz)
CHL1 : Output voltage - ADP305 High voltage differential probe(BW:200MHz)

(1) 15V/2A(CH1) Hold up Time Characteristics .

! [ leCray
! T
................ ST 7 10 ] T el CH2
4| | .| 200v/div
Vin= lo= Hold up Time R E CH1
100V 100% =22.6ms T 1 T 10v/div
1 Flrealll FIpipntll Pimmald  Plracld  PloohiCE  PRaubClPesubsGieTi] .
i Timebase
20ms/div
= TREGEm RN ALAPTEHE
(2) 15V/1.5A(CH2) Hold up Time Characteristics .
[ LeCray
¥
...................... | R el SR ARl B CH2
1 ! 200v/div
Vin= lo= Hold up Time | = T : CH3
100v 100% =2.54ms i 1 e 5v/div
Measae i Flreald Fiphpilll Pimmld  Poacld  PliohiCE  FTaub@l| PEsulefieTi | .
e WY o Timebase
. - 20ms/div

(3) 15V/2A(CH1) Over Current Protection Characteristics

e———an | IR
Pl N A R
=
Vin= | lo= . |
110V | 100% OCP:3.1A . ;
= I |

X: 1.0A/div
Y: 2.0V/div
5.0us/div

(4) 15V/2A(CH1) Over Current Protection Characteristics

Vin= lo=

OCP:3.1A

220V 100%

X: 1.0A/div
Y: 2.0V/div
5.0us/div




7-7. CSF50-EEW Output characteristics

Oscilloscope : WAVE RUNNER 104MXI(LeCroy)

LISN

EMC Analyzer : Agillent E7402A
KNW-403D

(1) 15V/2A (CH1) Over Voltage Protection Characteristics

Vin=
220V

IO:
10%

OVP:19.2V

CH3
5v/div
Timebase
1s/div






