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SPECIFICATIONS

Product. SMPS Date. 2008. 5. 27

Model. CSF50- S Rev. B

Customer. | STANDARD |Page. 1/2
MODEL/CHANNEL | Unit. 3R3 | 05 | 09 | 12

INPUT Voltage , Frequency [V] |AC100 - 240(AC 85 - 264), 50/60Hz(47 - 440)or DC125~ 370V(Universal Input)
Current 110v (A 0.7 0.9
Typ. 220V 0.4 0.6
Efficiency 110V (4] 70 80
Typ. 220V 70 75
Power factor 110V - - - -
Typ. 220V ) - - - -
Inrush Current 110V (Al 20 ( Ta=25C , 10=100% at Cold Start)
Typ. 220V 40 ( Ta=25C , 10=100% at Cold Start)
Leakage Current 110V ™ 0.4
Max. 220V 0.75

OUTPUT |Norminal Voltage [V] 3.3 5.0 9.0 12.0
Setting Voltage Range (vl 3.26 ~ 3.34 4.95 ~5.05 8.91 ~ 9.09 11.88 ~ 12.12
current [A] 10.0 10.0 5.6 4.3
Line Regulations [mV] 25 25 45 60
Load Regulations [mV] 50 50 90 120
Cross Regulations [mV] - - - -
Temperature Drift [mV] 50 75 135 180
Ripple Max. [mV] 80 80 120 120
Ripple & Noise Max. [mV] 120 120 150 150
Turn- on Time Typ. [ms] 500 (AC IN 100V, 10=100%)
Hold- up Time Typ. [ms] 17 (AC IN 100V, 10=100%)

Function |Over Voltage Protection | [V] 3.8~ 4.6 5.75 ~7.0 10.3 ~ 12.6 13.8 ~ 16.8
Over Current Protection | [A] 1.0 ~ 14.5 1.0 ~ 14.5 6.0 ~ 8.0 4.6 ~6.1
Remote ON.OFF - - - - -
Remote Sensing - - - - -
Power Fail Signal - - - - -
Parallel/ Series Operation - Series operations is possible
Cooling / O.T.P - Convection cooling

Electrical | (1) Input - Output - AC 3.0KV 1min, cut-off: 20mA / DC 500V 100M<

Isolation | (2) Input - F.G - AC 2.0KV 1min, cut-off: 20mA / DC 500V 100MR
(3) Output - F.G - AC 0.5KV 1min, cut-off:100mA / DC 500V 100M<

Environment |Operating temp. & Humidity - - 10 ~ 470C(Required Derating), 20 ~ 90% RH (Non Condensing)
Storage temp. & Humidity - - 20 ~75C, 20 ~ 90% RH (Non Condensing)
Vibration - 10~55Hz at 1G 3minutes period, 30minutes along X,Y and Z axis

Dimensior Size(WxHxD) / Weight |mm / g 82 x 31.5 x 120 (135) / 300

Safety Safety Regulation - Approved by UL60950-1,CSA C22.2 No.60950-01-03,CE(File No. E164582)

- - uL, cuL,Ce | UL, CUL,CE | UL,CUL,CE | U, cCU, CE
Emission |Conducted Emission - Built to meet EN55022-A

NAIBIS BR - 01 ('2005, 6, 1) REV-1



SPECIFICATIONS

Product. SMPS Date. 2008. 5. 27
Model. CSF50-S |Rev. B
Customer. | STANDARD |Page. 2/ 2
MODEL/ CHANNEL | Unit. 15 | 24 | 48 | -
INPUT Voltage , Frequency [V] |AC100 - 240(AC 85 - 264), 50/60Hz(47 - 440)or DC125~ 370V(Universal Input)
Current 110V (Al 0.9
Typ. 220V 0.6
Efficiency 110V %] 80
Typ. 220V 75
Power factor 110V - - - -
Typ. 220V ) - - - -
Inrush Current 110V (Al 20 ( Ta=25C , 10=100% at Cold Start)
Typ. 220V 40 ( Ta=25C , 10=100% at Cold Start)
Leakage Current 110V ™ 0.4
Max. 220V 0.75
OUTPUT |Norminal Voltage [V] 15 24 48 -
Setting Voltage Range [VI | 14.85 ~ 15.15  23.76 ~ 24.24 | 47.52 ~ 48.48 -
current [A] 3.5 2.2 1.0 -
Line Regulations [mV] 75 120 240 -
Load Regulations [mV] 150 240 480 -
Cross Regulations [mV] - - - -
Temperature Drift [mV] 225 360 720 -
Ripple Max. [mV] 120 120 150 -
Ripple & Noise Max. [mV] 150 150 250 -
Turn- on Time Typ. [ms] 500 (AC IN 100V, 10=100%)
Hold- up Time Typ. [ms] 17 (AC IN 100V, 10=100%)
Function |Over Voltage Protection | [V] 17.2 ~ 21.0 27.6 ~ 33.6 55.2 ~ 67.2 -
Over Current Protection | [A] 3.7 ~5.0 2.3 ~ 3.1 1.1~1.4 -
Remote ON.OFF - - - - -
Remote Sensing - - - - -
Power Fail Signal - - - - -
Parallel/ Series Operation - Series operations is possible
Cooling / O.T.P - Convection cooling
Electrical | (1) Input - Output - AC 3.0KV 1min, cut-off: 20mA / DC 500V 100M<%
Isolation | (2) Input - F.G - AC 2.0KV 1min, cut-off: 20mA / DC 500V 100MR
(3) Output - F.G - AC 0.5KV 1min, cut-off:100mA /  DC 500V 100MR
Environment |Operating temp. & Humidity - - 10 ~ 470C(Required Derating), 20 ~ 90% RH (Non Condensing)
Storage temp. & Humidity - - 20 ~75C, 20 ~ 90% RH (Non Condensing)
Vibration - 10~55Hz at 1G 3minutes period, 30minutes along X,Y and Z axis
Dimensior Size(WxHxD) / Weight |mm / g 82 x 31.5 x 120 (135) / 300
Safety Safety Regulation - Approved by UL60950-1,CSA C22.2 No.60950-01-03,CE(File No. E164582)
- - uL , cuL , CE uL , CuL , CE uL , cuL , CE
Emission |Conducted Emission - Built to meet EN55022-A

NAIBIS BR - 01 ('2005, 6, 1) REV-1



User's guide
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6. Output derating curve

6-1. 2 HE2 A= (Mount A, Mount B) & TOP CASES| =220 et M =2l output derating
curveS 11¢24ot04OF &HLICEH.

6-2. Output dearating curve ( Mount A with top case, Convection cooling )
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6-2-2. CSF50-12
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9. ORDERING INFORMATION

CSF50-3R3-0100

Option

. Bottom, Top case included
. Bottom case only included

- None

- B
Output voltage combination

Total output wattage

Series Name
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0 FUNCTION (215)

o Over Current Protection (OCP, W& & ES3|2) : SEHIMFII HAMFRO|A4SZ SEM SMPS
AN E2HFE NSt SMPSSt HZE MXDIIDIE BESote 32 LICH

o Over Voltage Protection (OVP, W&t BE53|2) : SMPSJt 0| & S &6} & DC(AF)E 20|
240 AS5oldES i HZ2E MA010(12 &2 2G| {60 SMPSDF A DC(ER)EYLS
s XeoteE Jlse L

o Over Temperature Protection (OTP, H532): FTALR2X—SZ U SMPSe LHE 25D HIF3 A A
OCZ ASE ZR 82 IMHELILH 80| XIHEH MAZS 2 20 S W22 A2l =
g2 MEUBMAIL

o Remote ON/OFF (RC or CNT, EA3HA) : A 20 M SMPSE |2A32Z ON/OFF Al2l= JlIs
ALICH MS2 A2 88 NE ZFXAGHAIL.

o Remote Sensing (+S, =S, FA2X]) : SMPS2t 20612 Heldt H 2L
A

0] =
ZAFAS BAHTE JISYULCH MES ANB HYAE ZX5H

o Adjustable Output Voltage (VR, S8 & 24X d) : SMPSQS &&= |
JIHEXNEOILE TRM ©®XE 0| 20610 S28US 0MEE & £ ASLICH MEB2 A2 8HAME
RO AIL.

o Power Fail Signal (P.F, =
==

1) Y PFO B2 YATAHLRI FH0IotY B MSE SHELICL
2) 22 P.F2 2 1 SMPS2 £30| E4& HHUX HIZ 4 dEHXE A2 EHELIT

HZ2 AE BN E FXoIYAL.

o Low Voltage alarm (LV alarm, E20|AAIS) : SMPSQS| £0| A& MAEL £ 2 R0
S

£
AS 2 SHSLICH ME2 ME E&FNE FXRGHYAIL.

o Power alarm (PR alarm, 20| &4 AIS) : SMPSS ACE XMt FAN L= JIEF J|s2] 0] AlA
AMS2 SHASLICH (P.F, LV alarm, FAN alarm E)

o Parallel / Series Operation (81& / 2 &
S0 et Jls K& 0200

o Voltage Balance (VB, E3 MY EE) : HE2& Jts MB0AM 82 A2 M X2 &4
HEgs o3 880l H== LD M32 S EZAHE FXRotHAIL

o Current Balance (CB, S8 XM FEEY) : HE 2™ Jis A
MFRI 2E 2 T &= LIt A A

o Frame Gnd(FG), AC Gnd(ACG) : Frame Ground, AC Ground
HES A2 EHAHE EXoIMAIL.
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A HOIA, HAIE X 2He ot EA L2 LICH
o Electrically Isolated Output—-Case, FG (E&-AH0lA, HAIE X 2t MI|H & A) : &2 DC(

(
HHEAHA WS YLICH

FQICHD H 0| A2HO| OFF & of
[ ENVIRONMENT (X1 83)
B 4 Qe FBAHO 259

o Operating Temp and Humidity (AM22& & &) : SMPSE A2
ST LIC
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o Safety Regulation (S+& R &) :

o Line Conducted RF Voltage (& Xt
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Evaluation data

1. CSF50-3R3
1. Input characteristics
. Inrush Current Characteristics
. Input Current & Efficiency Characteristics
2. Output characteristics
. Line & Load Regulation Characteristics
. Dynamic Load Response Characteristics
. Ripple & Noise Characteristics
. Turn on Time Characteristics
. Hold up Time Characteristics
. Over Current Protection Characteristics
. Over Voltage Protection Characteristics

2. CSF50-05
1. Input characteristics
2. Output characteristics

3. CSF50-09
1. Input characteristics
2. Output characteristics

4. CSF50-12
1. Input characteristics
2. Output characteristics

5. CSF50-15
1. Input characteristics
2. Output characteristics

6. CSF50-24
1. Input characteristics
2. Output characteristics

7. CSF50-48
1. Input characteristics
2. Output characteristics



1-1. CSF50-3R3 Input characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
<> CH3 : Input current — APO15 current probe (BW:20MHz)
& Digital Multimeter : FLUKE189 (FLUKE)
o £ SEES Uk i
(1) Inrush Current Characteristics (110V)
! [ ”m‘; \f\\ ;‘/“‘ HA\\ ( ‘) ,‘/\“\ CH2
IO NN OO O \ } | ’r‘ \ / \ /‘ \ | \ | \1‘ 100V/div
Vi | \‘p”( ““/ L‘H‘) L\«J “\‘/ ‘\.w/ 20.0ms/div
n= o: W vV W v
l; = 16.9A
110V 100% e
CH3
10.0A/div
20.0ms/div
(2) Inrush Current Characteristics (220V)
™S U P e CH2
r‘ \\ ‘/ \\ “‘f \\ I‘ \\\ (,‘ \\ /‘( \\: 200V/div
vi - T T"*‘T}»‘""“lff”f\'f'"f}r‘m\’,f’m 20.0ms/div
|n: O: v V / \ N
l; = 35.5A
220V 100% reeh
CH3
o 10.0A/div
- 20.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25T
Vin
| 85V 110V 132V 170V 220V 264V
O
Input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ’ ’ ’ ’ ’
(min) Efficiency - - - - - -
Input
Load Current 0.267A 0.206A 0.172A 0.141A 0.109A 0.091A
(50%) | Efficiency 70% 70% 70% 68% 68% 68%
Input
Load Current 0.516A 0.404A 0.337A 0.276A 0.213A 0.178A
(100%) | crriciency 75% 74% 74% 70% 70% 70%




1-2. CSF50-3R3 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH2 : Output current — AP015 current probe (BW:20MHz)
< CH4 : Output voltage — DA1855 Differential Probe

& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 3.314V 3.314V 3.314V 3.313V 3.313V 3.314V imV
Load (50%) 3.312V 3.311V 3.311V 3.311V 3.309V 3.309V 3mV
Load (100%) 3.309V 3.309V 3.309V 3.309V 3.307V 3.309V 2mvV
Load Regulation 5mV 5mV 5mV 4mV emV 5mV
(2) Dynamic Load Response Characteristics (100Hz)
CH2
4 5.00A/div
, lo= 2.00ms/div
Vin= Vover = 30mV
0~100%
220V Vunder = 36mV i a s P ——
100Hz ‘ CH4
e N S 20.0mV/div
B s [ 2.00ms/div
(3) Dynamic Load Response Characteristics (1KHz)
CH2
il 5.00A/div
. lo= 200us/div
Vin= Vover = 32mMV
ooy | OTT00% 24mvV e e
under = m " ) )
1kHz ’ A V| CH4
f .
e . e 20.0mV/div
200us/div




1-3. CSF50—-3R3 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH1 : Output current — AP015 current probe (BW:20MHz)
< CH2 : Input voltage - ADP305 High voltage differential probe(BW:200MHz)
<> CHS3 : Output voltage — DA1855 Differential Probe

S £ Eqg I s Hl 2
(1) Ripple & Noise characteristics.

. _ ey e e T CH3
Vin= lo= Veiople = 16m T \fﬂm“w“ “*""‘W*Mw‘»@"}[W"W"“'“”w-.- 10.0mV/div
220V 100% Vioise = 26mV \ \ = .

2.00us/div
(2) Turn on time characteristics
I |
| |
f ‘ CH2
SARARAARANARAN
i W V’\/ i \ﬁ‘vf\fk?:ﬁ J\/ W '\fpv 200V/div
' | 50.0ms/div
vin= o= 179.6 | ‘
= .oms | |
gsv  100% " | I — s
1 |
| 1
‘l i J 2.00V/div
50.0ms/div
(3) Hold up characteristics
I ) I
| | CH2
o / i |
‘/\/ »\n/\/ T 200V/div
. | 10.0ms/div
Vin= lo= j i
thold up = 22.36ms ] |
100V 100% L ., % o3
i I .
i b 2.00V/div
' 10.0ms/div
(4) Over Current protection characteristics
X(CH1)
2.00A/div

. 20.0us/div

Vin= lo=
O.C.P =12.73A
220V 110~145% Y(CH3)
500mV/div
20.0us/div




i

1-4. CSF50-3R3 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt s Hl2
(1) Over—voltage protection characteristics
. CH1
Vin= lo= .
OV.P = 4.41V 1.00V/div
220V 10% .
200ms/div




2-1. CSF50-05 Input characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
& Digital Multimeter

<> CH3 : Input current — APO15 current probe (BW:20MHz)

© FLUKE189 (FLUKE)

o £ SEES Uk i
(1) Inrush Current Characteristics (110V)
CH2
MAANAAN 200V/div
(‘7’\1\7'/\\"\‘“
. /AVIRVIRVALVR VAR 20.0ms/div
vin= o= lrosn = 13.8A 5
110V 100% e '
JLW CH3
AL 10.0A/div
20.0ms/div
(2) Inrush Current Characteristics (220V)
f /‘\ ! «‘\ r\ n 4 CH2
AvARAWINAEA 200V/div
DEEEREREEETE
i I \ / \ ‘/ - I .
Vine o= | s - \U,f”\‘{/ \ ‘,\“‘/ \\/ | 20.0ms/div
220V 100% resh 9
\"V““” : CH3
. 10.0A/div
e 20.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25T
Vin
| 85V 110V 132V 170V 220V 264V
O
Input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ’ ’ ’ ’ ’
(min) Efficiency - - -
Input
Load Current 0.381A 0.298A 0.248A 0.198A 0.155A 0.129A
(50%) | Efficiency 77% 76% 76% 74% 73% 73%
Input
Load Current 0.742A 0.581A 0.484A 0.385A 0.302A 0.251A
(100%) | crriciency 79% 78% 78% 76% 75% 75%




2-2. CSF50-05 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH2 : Output current — AP015 current probe (BW:20MHz)
< CH4 : Output voltage — DA1855 Differential Probe

& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) )
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 5.032V 5.033V 5.031V 5.033V 5.033V 5.033V 2mvV
Load (50%) 5.028V 5.028V 5.028V 5.029V 5.028V 5.029V 2mV
Load (100%) 5.022V 5.023V 5.023V 5.023V 5.025V 5.025V 3mV
Load Regulation 10mV 10mV 8mV 10mV 8mV 8mV
(2) Dynamic Load Response Characteristics (100Hz)
CH2
5.00A/div
) lo= 2.00ms/div
Vin= Vover = 24mV
0~100%
220\/ Vunder = 28mV e ey
100Hz | CH4
s R e 20.0mV/div
EE T et 2.00ms/div
(3) Dynamic Load Response Characteristics (1KHz)
) CH2
5.00A/div
. lo= 200us/div
Vin= Vover = 22mV
ooy | OTT00% 19mV
under = m - ) TV —
1kHz ‘ i | 4 -. CH4
. Mo S 20.0mV/div
200us/div




2-3. CSF50-05 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH1 : Output current — AP015 current probe (BW:20MHz)
< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)

< CH3 : Output voltage — DA1855 Differential Probe

S £ Eqg I s Hl 2
(1) Ripple & Noise characteristics.

. CH3
vin= o= Vainie = S0mV | 10.0mV/div
220V 100% VNoise = 33mV o (.)Ous/div

T
(2) Turn on time characteristics
! |
? | CH2
PR ANANARAAANAAARA
e | VAN 200V/dliv
' | 50.0ms/div
Vin= lo= j nns s
ttum on = 2546m8 : ¥
85V 100% | | cha
! I
A il .
3 ‘ | 2.00V/div
50.0ms/div
(3) Hold up characteristics
T I
f\/\w/ \w/ i 200V/div
) : | 10.0ms/div
Vin= lo= . o1 64 i |
od up = 21.64ms f
100V 100% 9 : i
| f CH3
3 ens 2.00V/div
B 10.0ms/div
(4) Over Current protection characteristics
X(CH1)
2.00A/div
. 20.0us/div
Vin= lo=
O.C.P = 12.82A

220V 110~145% Y(CH3)

1.00V/div

20.0us/div




i

2-4. CSF50-05 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt I s Hl 2
(1) Over—voltage protection characteristics
. CH1
Vin= lo= .
OV.P = 6.18V 1.00V/div
220V 10% .
200ms/div




3—-1. CSF50-09 Input characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
<> CH3 : Input current — APO15 current probe (BW:20MHz)

& Digital Multimeter : FLUKE189 (FLUKE)

o £ SEES Uk i
(1) Inrush Current Characteristics (110V)
CH2
‘*""“““““‘"“W*“W’"M“W"'JF'\\& /w\ ,«“‘A\ /’%'\ ,/"N\ ,f/\\ /‘A\‘ 200v/div
) SR RN 20.0ms/div
vin= o= s = 15.2A
110V 100% inrush . s T e )
CH3
S 10.0A/div
20.0ms/div
(2) Inrush Current Characteristics (220V)
CH2
200V/div
_ 20.0ms/div
vin= lo= lrosn = 31.9A
220V 100% reeh '
CH3
10.0A/div
20.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25T
Vin
| 85V 110V 132V 170V 220V 264V
O
Input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ’ ’ ’ ’ ’
(min) Efficiency - - - - - -
Input
Load Current 0.371A 0.290A 0.242A 0.198A 0.153A 0.127A
(50%) | Efficiency 79% 78% 78% 74% 74% 74%
Input
Load Current 0.723A 0.566A 0.471A 0.385A 0.297A 0.248A
(100%) | crriciency 81% 80% 80% 76% 76% 76%




3-2. CSF50-09 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH2 : Qutput current — AP015 current probe (BW:20MHz)

<> CH4 : Output voltage — DA1855 Differential Probe
& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 8.994V 8.995V 8.999V 9.001V 8.989V 9.008V 14mV
Load (50%) 8.991V 8.993V 8.996V 8.999V 8.985V 9.004V 13mV
Load (100%) 8.988V 8.990V 8.992V 8.997V 8.979V 8.998V 10mV
Load Regulation emV 5mV 7mV emV 10mV 10mV
(2) Dynamic Load Response Characteristics (100Hz)
CH2
2.00A/div
, lo= 2.00ms/div
Vin= Vover = 29mV :
0~100% s — e e
220\/ Vunder = 32mV | .
100Hz | CH4
— B — R 20.0mV/div
o o o 2.00ms/div
(3) Dynamic Load Response Characteristics (1KHz)
CH2
Ll = 2.00A/div
. lo= 200us/div
Vin= Vover = 24mV :
0~100% o f=r—
220\/ ‘]kH Vunder = 12mV v;..l ] 1‘“ l‘. i CH4
z f ! '
/ Tl 17 Tl
e S i 20.0mV/div
200us/div




3-3. CSF50-09 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH1 : Output current — AP015 current probe (BW:20MHz)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)

< CH3 : Output voltage — DA1855 Differential Probe

o £2 =gt e bW
(1) Ripple & Noise characteristics.

. _ _ i /’,‘[M Al J";\ CH3
Vin= lo= VRipple = 36mV i T - “":‘r«',‘_p.m_‘_( - |, i 20.0mV/div
220V 100% VNoise = 45mV ™ o i . : )

2.00us/div
(2) Turn on time characteristics
T |
§ |
! ! CH2
JNARAARARNARAANAS
MMM 200V/div
y | | | 50.0ms/div
In= 0= i |
t = 181.6ms ‘
85V 100% MmO ; s
/i CH3
| 5.00V/div
g 50.0ms/div
(3) Hold up characteristics
; T
; | CH2
W\NWM 200V/div
Vine - | | 10.0ms/div
- o— ! |
t = 19.80ms f
100V 100% 00 e
; i\ CH3
3‘ wence vl 5.00V/div
10.0ms/div
(4) Over Current protection characteristics
X(CH1)
2.00A/div
Vi | 20.0us/div
in= =
© O.C.P = 7.13A
220V 110~145%
Y(CH3)
2.00V/div

20.0us/div




i

3-4. CSF50-09 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt s Hl2
(1) Over—voltage protection characteristics
. CH1
Vin= lo= .
O.V.P = 11.39V 2.00V/div
220V 10% .
200ms/div




4-1. CSF50-12 Input characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
<> CH3 : Input current — APO15 current probe (BW:20MHz)

& Digital Multimeter : FLUKE189 (FLUKE)

el = =Xt I s Hl 2
(1) Inrush Current Characteristics (110V)
CH2
N AA AN AN 200V/div
| \/’ IWIRWi \// \
VoL LR 20.0ms/div
vin= o= s = 12.9A
110V 100% e '
CH3
10.0A/div
20.0ms/div
(2) Inrush Current Characteristics (220V)
[‘ ‘ NN A cH2
I N AV A 200V/div
Por W U A v B .
Vin= lo= | B N N L"U""Q""*yf"*j"‘\j""' 20.0ms/div
220V 100% reeh '
= CH3
- 10.0A/div
20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta : 25T

Vin
| 85V 110V 132V 170V 200V 264V
O
input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ) ’ ) ) ’
(min) Efficiency - - - - - -
Input
Load | oo 0.376A 0.290A 0.242A 0.190A 0.149A 0.124A
(50%) | Eiciency 78% 78% 78% 77% 76% 76%
Input
Load | cime 0.722A 0.565A 0.471A 0.370A 0.289A 0.241A
(100%) | citiciency 81% 80% 80% 79% 78% 78%




4-2. CSF50-12 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH2 : Qutput current — AP015 current probe (BW:20MHz)
<> CH4 : Output voltage — DA1855 Differential Probe

€ Digital Multimeter

FLUKE189 (FLUKE)

S £ Eqg s Hl 2
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 12.00V 12.00V 12.00V 12.01V 12.01V 12.00V 10mV
Load (50%) 12.00V 12.00V 12.00V 12.00V 12.01V 12.00V 10mV
Load (100%) 12.00V 12.00V 12.00V 12.00V 12.00V 12.00V omV
Load Regulation OomV OomV OomV 10mV 10mV OmV
(2) Dynamic Load Response Characteristics (100Hz)
CH2
2.00A/div
) lo= 2.00ms/div
Vin= Vover = 42mV
0~100% ,
220V Vinder = 48mV {—RA e g
100Hz CH4
S| LY S B s 50.0mV/div
B T 2.00ms/div
(3) Dynamic Load Response Characteristics (1KHz)
CH2
2.00A/div
. lo= 200us/div
Vin= Vover = 20mV
0~100%
220\/ Vunder = 16mV
1kHz CH4
20.0mV/div

200us/div




4-3. CSF50-12 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH1 : Output current — AP015 current probe (BW:20MHz)
< CH2 : Input voltage - ADP305 High voltage differential probe(BW:200MHz)
<> CHS3 : Output voltage — DA1855 Differential Probe

el = =Xt I s Hl 2
(1) Ripple & Noise characteristics.
Vin | v 15mV \ Hi it CH3
= = . = gy T8l M-H_Y ‘(:' H'W\"“"?v ‘!1 “”n‘.:y}w
y Fipele B T T BN R 10.0mV/div
220\/ 100% VNoise = 33mV “"M(" | &"u\ ’ ““m‘“ | .
! " 2.00us/div
(2) Turn on time characteristics
! |
! |
! ‘ CH2
‘Jﬁ A rﬁ\‘ ‘”ﬁ‘w“f‘
VAR 200V/div
, | 50.0ms/div
vin= o= 190.4
= .4ms
85V 100% "
CHS3
e A A S N o A 500V / div
50.0ms/div
(3) Hold up characteristics
I
7 | CH2
7 \,/\v/m Nt 200V/div
. | 10.0ms/div
Vin= lo= . 19.30 ' |
= 19.32ms ‘ : -
100V 100% 0% % X
N\ CH3
i 5.00V/div
; 10.0ms/div
(4) Over Current protection characteristics
X(CH1)
1.00A/div
. 20us/div
Vin= lo=
O.C.P = 5.42A
220V 110~145%
Y(CH3)
2.00V/div
20us/div




i

4-4. CSF50-12 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt I s Hl 2
(1) Over—voltage protection characteristics
. CH1
Vin= lo= .
O.V.P = 16.0V 3.00V/div
220V 10% .
200ms/div




5-1. CSF50-15 Input characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

& Digital Multimeter : FLUKE189 (FLUKE)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
<> CH3 : Input current — APO15 current probe (BW:20MHz)

e £ E=RSE e Hl D
(1) Inrush Current Characteristics (110V)
CH2
NAAAANASY 200V/div
, R 20.0ms/div
vin= o= linrush = 15.5A
110V 100%
L CH3
i 10.0A/div
: 20.0ms/div
(2) Inrush Current Characteristics (220V)
CH2
200V/div
. 20.0ms/div
vin= o= linush = 31.9A
220V 100%
CH3
10.0A/div
20.0ms/div

(3) Input Current &Efficiency Characteristics

Condition Ta : 25T

Vin
| 85V 110V 132V 170V 200V 264V
O
input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ) ’ ) ) ’
(min) Efficiency - - - - - -
Input
Load | oo 0.370A 0.290A 0.241A 0.192A 0.148A 0.119A
(50%) | Eiciency 79% 78% 78% 76% 76% 76%
Input
Load | cime 0.720A 0.563A 0.469A 0.374A 0.289A 0.241A
(100%) | citiciency 81% 80% 80% 78% 78% 78%




5-2. CSF50-15 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH2 : Qutput current — AP015 current probe (BW:20MHz)
<> CH4 : Output voltage — DA1855 Differential Probe

& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 14.95V 14.95V 14.95V 14.95V 14.96V 14.95V 10mV
Load (50%) 14.95V 14.95V 14.95V 14.95V 14.95V 14.95V OomV
Load (100%) 14.94V 14.94V 14.95V 14.95V 14.95V 14.94V 10mV
Load Regulation 10mV 10mV OomV OomV 10mV 10mV
(2) Dynamic Load Response Characteristics (100Hz)
CH2
2.00A/div
) lo= 2.00ms/div
Vin= Vover = 50mV
0~100%
220\/ Vunder = 55mV St e i)
100Hz ' | CH4
e T Sy 50.0mV/div
T ] 2.00ms/div
(3) Dynamic Load Response Characteristics (1KHz)
CH2
2.00A/div
. lo= 200us/div
Vin= Vover = 20mV
0~100%
220\/ Vunder = 16mV
1kHz CH4
20.0mV/div

200us/div




5-3. CSF50-15 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH1 : Output current — AP015 current probe (BW:20MHz)
< CH2 : Input voltage - ADP305 High voltage differential probe(BW:200MHz)
<> CHS3 : Output voltage — DA1855 Differential Probe

o £2 =gt e bW
(1) Ripple & Noise characteristics.
y | y oy - Hl bl CH3
In= o= Ripple = m w, | e, v, .
W T T T 10.0mV/div
220V | 100% Viose = 31mV L | " | > 00us/di
‘ .00us/div
(2) Turn on time characteristics
A |
i |
! | CH2
A \ A f
;\rv\/W\ WA Y 200V/div
. | . 50.0ms/div
vin= o= 197.8 f T
= .0ms | /1
85V 100% " | d s
i |
2. | )
3 | 5.08V/div
50.0ms/div
(3) Hold up characteristics
\
CH2
\W/P\/\ / ; 200V/div
. | 10.0ms/div
vin= o= 18.92 | Ty
= . msS ! 1
100V 100% 0% ‘ i
A\ | CH3
3 mafuen 5.00V/div
e 10.0ms/div
(4) Over Current protection characteristics
X(CH1)
1. 1.00A/div
I T Y A oo o o wae =t 20.0us/div
Vin= lo= | TR B -
o.cp=452A L B
220V 110~145% R
O e Y(CH3)
| 2.00V/div
20.0us/div




i

5-4. CSF50-15 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt s Hl2
(1) Over—voltage protection characteristics
) I B B bttt 00 1 I OO CH1
Vin= lo= .
O.V.P = 19.4V 5.00V/div
220V 10% .
200ms/div




6-1. CSF50-24 Input characteristics

& Digital Multimeter

& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)

<> CH3 : Input current — APO15 current probe (BW:20MHz)

FLUKE189 (FLUKE)

o £ SEES Uk i
(1) Inrush Current Characteristics (110V)
CH2
NAA AN AN 200V/div
\w/ Y ’/ \‘ / \ / \\ / Y
. LB, S < B 20.0ms/div
vin= - Lo lwsn = 14.2A
110V 100% e '
CH3
10.0A/div
20.0ms/div
(2) Inrush Current Characteristics (220V)
CH2
200V/div
_ 20.0ms/div
vin= ot lusn = 30.1A
220V 100% reeh '
CH3
10.0A/div
20.0ms/div
(3) Input Current &Efficiency Characteristics
Condition Ta : 25T
Vin
| 85V 110V 132V 170V 220V 264V
O
Input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ’ ’ ’ ’ ’
(min) Efficiency - - - - - -
Input
Load Current 0.365A 0.286A 0.238A 0.189A 0.146A 0.122A
(50%) | Efficiency 80% 79% 79% 77% 77% 77%
Input
Load Current 0.709A 0.555A 0.462A 0.368A 0.284A 0.237A
(100%) | crriciency 82% 81% 81% 79% 79% 79%




6-2. CSF50-24 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)
<> CH2 : Output current — AP015 current probe (BW:20MHz)
< CH4 : Output voltage — DA1855 Differential Probe

& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 24.02V 24.01V 24.01V 24.01V 24.01V 24.01V 10mV
Load (50%) 24.02V 24.01V 24.02V 24.01V 24.01V 24.01V 10mV
Load (100%) 24.02V 24.01V 24.02V 24.02V 24.01V 24.01V 10mV
Load Regulation OomV OomV 10mV 10mV OmV OmV
(3) Dynamic Load Response Characteristics (100Hz)
CH2
1.00A/div
) lo= 2.00ms/div
Vin= 0~100% Vover = 70mV
220\/ ° Vunder = 90mV . | |
100Hz CH4
rismant L - 50.0mV/div
B | Tl 2.00ms/div
(4) Dynamic Load Response Characteristics (1KHz)
CH2
1.00A/div
) lo= T 1T 1> 200us/div
Vin= Vover = 20mV
ooy | OTT00% 23mvV g T
under = m |
TkHz . CH4
)..._,,)/. \‘\J \“'- .
. 20.0mV/div
E% [ el ) 200us/div




6—-3. CSF50-24 Output characteristics

& Oscilloscope : WAVE PRO 7000(LeCroy)

< CH1 : Output current — AP015 current probe (BW:20MHz)

< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)

< CH3 : Output voltage — DA1855 Differential Probe

o £2 =gt e bW
(1) Ripple & Noise characteristics.
Vin= |O: VR' le = 19mV '*f‘l"lr“'% I"‘\‘L‘ i"‘;’v,«,;\ ‘\*..‘;‘; CH3
ipple . AL ”'vr,%[% Y, “W’m / ‘;’ﬂ‘ ‘~r.a..m,m 10.0mV/div
220V 100% Vioise = 23mV a i ) "l | 5 00us/di
! ! .00us/div
(2) Turn on time characteristics
T [
) |
‘ f i CH2
e, ANANAAAARAANAAAAAAAN
r\/WW V \/\/\\/\f \/‘ ’%V\/W\f\j\ 200V/div
2 |
' Lot I 50.0ms/div
V|n: |O: t 229 8 . ﬂlf,m..,hwmwm
= .8ms ! A
85V 100% " ! e
& / | CH3
' ' 10.0V/div
50.0ms/div
(3) Hold up characteristics
I I
! |
f\/ \/\f | 200V/div
. | l 10.0ms/div
vin= o= 19.08 ) :
= 19.08ms : i
100V 100% 0% | N
| b CH3
i pe 10.0V/div
B 10.0ms/div
(4) Over Current protection characteristics
X(CH1)
500A/div
. 20.0us/div
Vin= lo=
O.C.P = 2.86A
220V 110~145% Y(CH3)
5.00V/div

20.0us/div




i

6—-4. CSF50-24 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH1 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
el = =& gt I s Hl 2
(1) Over—voltage protection characteristics
. CH1
Vin= lo= .
OV.P = 31.7V 5.00V/div
220V 10% .
200ms/div




7-1. CSF50-48 Input characteristics

& Digital Multimeter

& Oscilloscope : WAVE PRO 7000(LeCroy)
<& CH1 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)

<> CH3 : Input current — APO15 current probe (BW:20MHz)

FLUKE189 (FLUKE)

oled
= .

==
S

L]

X 2F
o BA

i

i

=
o

=]}

(1) Inrush Current Characteristics (110V)

Vin=
110V

lo=

100%

linrish = 20.9A

(2) Inrush Current Characteristics (220V)

Vin=
220V

100%

linush = 33.7A

(3) Input Current &Efficiency Characteristics

Condition Ta : 25T

Vin
| 85V 110V 132V 170V 200V 264V
O
input 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Load Current ’ ) ’ ) ) ’
(min) Efficiency - - - - - -
Input
Load | oo 0.806A 0.623A 0.533A 0.437A 0.363A 0.333A
(50%) | Eiciency 77% 77% 75% 71% 66% 60%
Input
Load | cime 0.766A 0.592A 0.493A 0.388A 0.315A 0.273A
(100%) | citiciency 81% 81% 81% 80% 76% 73%




7-2. CSF50-48 Output characteristics

@ Oscilloscope : WAVE PRO 7000(LeCroy)

<> CH3 : Output current — AP015 current probe (BW:20MHz)

<> CH1 : Input voltage - ADP305 High voltage differential probe(BW:200MHz)
& Digital Multimeter : FLUKE189 (FLUKE)

o £2 =gt e bW
(1) Line & Load Regulation Characteristics
Condition Ta : 25T
Vin ) .
| 85V 110V 132V 170V 220V 264V Line Regulation
O
Load (min) 47.98V 47.98V 47 .97V 47.96V 47.94V 47.94V 30mV
Load (50%) 47 .97V 47 .97V 47.96V 47 .94V 47.90V 47.85V 120mV
Load (100%) 47 .97V 47 .97V 47.96V 47 .94V 47.90V 47.84V 130mV
Load Regulation 10mV 10mV 10mV 20mVv 40mV 100mV

(2) Dynamic Load Response Characteristics (100Hz)

CH1
100mV/div
Vover = 98.1mV )
) lo= 5.00ms/div
Vin= (0.20%)
0~100%
220\/ Vunder = 1049mV
100Hz CH3
(0.21%) .
500mA/div
5.00ms/div
(3) Dynamic Load Response Characte
CHH1
50.0mV/div
Vover = 53.1mV .
. lo= 500us/div
Vin= (0.11%)
0~100%
220\/ Vunder = 1257mV
1KHz CH3
(0.26%) )
500mA/div
500us/div




7-3. CSF50-48 Output characteristics

& Oscilloscope :

WAVE PRO 7000(LeCroy)

Input voltage — ADP305 High voltage differential probe(BW:200MHz)

<& CHT -
< CH2 : Input voltage — ADP305 High voltage differential probe(BW:200MHz)
< CH3 : Output current — AP015 current probe (BW:20MHz)
<> CH4 : Output voltage — Output voltage — BNC probe
o £2 =gt e bW
(1) Ripple & Noise characteristics.
"im 1 1_ ------- _‘.i ------------- CH1
Vin= lo= Viipsie = 10.0mV S SSRI o et o 4 .
20.0mV/div
220V 100% Vioise = 75.0mV S U S R SN S R )
5.00us/div
(2) Turn on time characteristics
T “mwm o
TPy 1oov/div
Vi 3 | 100ms/div
in= | B
|O:100% ttum on — 2645m8 i /r }
n 1 CH2
Lo 20.0V/div
100ms/div
(3) Hold up characteristics
AAK A I\AAA AL CH1
WV 100v/div
. ' | 50.0ms/div
Vin= Y
10=100%  twm on = 17.04ms N
85V AN
o CH2
Ry 50.0V/div
50.0ms/div
(4) Over Current protection characteristics
X
400mA/div
. 20ms/div
Vin= lo=
OCP:1.46A
110V 100%
Y
10.0V/div
20ms/div




i

7-4. CSF50-48 Output characteristics
& Oscilloscope : WAVE PRO 7000(LeCroy)
< CH2 : Output voltage — ADP305 High voltage differential probe(BW:200MHz)
S £ =& gt s Hl 2
(1) Over—voltage protection characteristics
. CH2
Vin= lo= .
OVP:64.1V 20.0mV/div
220V 100% .
100ms/div






