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1-1-1. CSF600-3R3 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Inrush Current Characteristics (110V)
AT | CH2( )
Irush1 = 1 200V/div
13.4[A] 100ms/div
Vin= |o: oy Eal emicich i _H__________ o o |
110V | 100% Il X o
lrush2 = | CH3( )
25.9[A] o i T o 20A/div
mm mm 100ms/div
(2) Inrush Current Characteristics (220V)
HEHR R s
| CH2( )
lrush1 = 200V/div
26.7[A] Ui o doth s g 100ms/div
Vin= lo= ohs e pae me ey
220V 100% I-'lr N
lrush2 = & CH3( )
16.4[A] e S Or 20A/div
mm e 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH2( )
350V/div
20ms/div
Vin= lo= Vms= 112[V]
110V 100% Irms = 4.15[A]
CH3( )
|I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII S
- 20ms/div
ﬂ" "ﬂ B ]
(4) Input Voltage & Current Characteristics (220V)
CH2( )
5 350V/div
20ms/div
Vin= lo= Vs = 220[ V]
220V 100% Irms = 2.10[A]
CH3( )
‘ |‘||I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIII SVl
---- 20ms/div




1-1-2. CSF600-3R3 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : AC INPUT CURRENT - APO015 (Current Probe)

(1) Input Line Harmonics Chart (110V)

Irpas: cutent harrankcs - e VAl —— Lin |

Vin=
220V

|o:
100%

P.F =0.975

0000

1500

0100

Hamonk curst {4 )

Qal

o H

10,000
[Ecetaro-2-5 wimi Ichas &1 |
: ' \h\__
Vin= lo= _ £ am
110V 100% P.F=1.0 ’E‘
::: o
Q|
1% 5 7 % 1115 A8 0T ud Fa 3 XS AT S0 31 3% A5 57 34
(2) Input Line Harmonics Chart (220V)
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(3) Input Current &Efficiency Characteristics

Condition Ta: 25

Vin
| 85V 110V 132V 170V 220V 264V
(o]
Load Input 0.370A 0.289A 0.254A 0.228A 0.236A 0.245A
(min) Current
L0<.':1d Efficiency - - - - - -
(min)
Load Input 2.814A 2.152A 1.798A 1.401A 1.098A 0.952A
(50%) Current
Load -
Efficiency 68.97% 69.62% 69.88% 70.81% 71.49% 71.89%
(50%)
Load Input
(100%) | Current 5.770A 4.345A 3.579A 2.760A 2.143A 1.821A
Load -
Efficiency 67.07% 68.77% 69.57% 70.06% 70.81% 71.12%
(100%)




1-2-1. CSF600-3R3 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy), Electronic Load : EUL-600XL

CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)
CH3 : OUTPUT CURRENT - CP500 (Current Probe)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
o
Load (min) 3.301V 3.301V 3.301V 3.301V 3.301V 3.301V omv
Load (50%) 3.300V 3.300V 3.300V 3.300V 3.300V 3.300V omVv
Load (100%) 3.300V 3.300V 3.300V 3.300V 3.300V 3.300V omv
Load Regulation imVv imv imv imv imv imv
(3) Dynamic Load Response Characteristics (100Hz)
o - |
+Vpk =120mvV | T 200mv/div
Vine lo= (3.63%) ™ "“"" f""'* I"”"* M |_ 5ms/div
200y | 9-100% VUL N S [ U O R
100Hz -Vpk = 194mV CH3( )
(5.83%) L e —— 50A/div
= P B . 5ms/div
s —
(4) Dynamic Load Response Characteristics (1KHz)
+Vpk = 83mV 200mv/div
o lo= (2.51%) II/‘"‘ \ /‘1 500us/div
;’2'3(/ 0~100% N \\J Lﬂ/ﬁ W \J
1kHz -Vpk = 98mV CH3( )
(2.94%) L - LI 1 50A/div
= S R — 500us/div
TR ——




1-2-2. CSF600-3R3 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (L

eCroy)

CH4 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz

CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH4 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

Ripple
vin 46mvV
in= _
220V 10=100% . .
Ripple & Noise
102mVe_p

CH4( )
100mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn on time characteristics

Vin=

85V 106=100% Ton = 482.8ms

il i bibm
Gn ke e 1M

CH2( )
350V/div
100ms/div

CH3( )
200V/div
100ms/div

CHA4( )
2V/div
100ms/div

(3) Hold up characteristics

Vin=

85V 10=100% Toff = 28.1ms

Inlli_r.;lla._J.l_j,_JI

z O
AT RUR TR RT TR R VT R T

CH2( )
350V/div
50ms/div

CH3( )
200V/div
50ms/div

CH4( )
2V/div
50ms/div

(4) Over Current protection characteristics

Vin= OCP=127[A]
220V (127%)

0

[l e

Er R

X
25A/div
500ns/div

Y
500mV/div
500ns/div




1-2-3. CSF600-3R3 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

CH2( )
2V/div
= . 100ms/div
Vin= lo= OVP = 4.16[V] {
220V 100% (126%) it
(+S,-S
Open

)




2-1-1. CSF600-05 Input characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Inrush Current Characteristics (110V)
i s s e s e ot o ——— |
f ; CH1( )
lrushli = VR i i 200V/div
18.6[A] 100ms/div
Vin= lo= $ e
110V 100% b 1';’?:1?-
rush2 = ' ' ; CH3( )
40.1[A] R 20A/div
e 100ms/div
(2) Inrush Current Characteristics (220V)
(= =z s e b b o ———— ]
= . RIS ey CHI1( )
rushl = Eii ' 200Vv/div
305[A1 | b i [l i 100ms/div
Vin= lo= P
220V 100% A
Irush2 = ] CH3( )
18.2[A] = = T i 20A/div
e 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH1( )
350V/div
20ms/div
Vin= lo= Vms= 112[V]
110V 100% Irms = 6.46 [A]
I|I||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII o
10A/div
'''' ) 20ms/div
(4) Input Voltage & Current Characteristics (220V)
el s e il oo i i | e S R |
CH1( )
350V/div
20ms/div
Vin= lo= Vs = 220[ V]
220V 100% Irms = 3.16[A]
||||I|II|IIIIIIIIIIIIIIIIIIIIIIIIIIIIII “lowvai
10A/div
"""""""""""" : 20ms/div




2-1-2. CSF600-05 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Input Line Harmonics Chart (110V)

Vin=
110V

|o:
100%

P.F =0.988

F oo

hput curent hamonbs emlkadred sla  —LEkdt

L cnn FIC L E—

1 4 B 7 85 11141681718 21 24

Harmon ke rurber

ag a7 a8 41 44 A5 47 W

(2) Input Line Harmonics Chart (220V)

Vin=
220V

lo=
100%

P.F =0.978

10000

_ looo

F oo

aool

hput curet hamonbs e licmlnd alo  —Lkdt|

0 OO L o &

1 4 B 7 8 11141681718 21 24 2827 25 41 44 4607 &=

Harmon k- runb e

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

Vin
| 85V 110V 132V 170V 220V 264V
(6]
Loéd Input 0.292A 0.268A 0.242A 0.243A 0.256A 0.255A
(min) Current
Load -
. Efficiency - - - - - -
(min)
Load
Input 3.810A 3.060A 2.482A 2.004A 1.532A 1.327A
(50%) Current
Load - 0 0 0 0 0 0
(50%) Efficiency 72.67% 74.18% 75.30% 75.30% 76.22% 76.45%
Load Input
(100%) Current 8.410A 6.230A 5.170A 4.018A 3.030A 2.575A
Load ici 0, 0, 0, 0, 0, 0,
(100%) Efficiency 70.00% 72.46% 73.52% 74.73% 75.41% 75.98%




2-2-1. CSF600-05 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO5A (Passive Voltage Probe)
CH3 : OUTPUT CURRENT - Current Hole Sensor, PPOO5A (Passive Voltage Probe)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(0]
Load (min) 5.004v 5.004v 5.004v 5.004V 5.004v 5.004vV omv
Load (50%) 5.003Vv 5.003V 5.003Vv 5.003v 5.003V 5.003v omv
Load (100%) 5.002V 5.003V 5.003V 5.003V 5.003V 5.003V 1lmvV
Load Regulation 2mV imv imv imv imv imv
(3) Dynamic Load Response Characteristics (100Hz)
CH2( )
200mV/div
| s A ol OO ! e, RO P, 5ms/div
ek = 137mV 1 R ™ st e R ™o
Vine lo= (2.74%) CHZ\S/Sd_ )
"= | 0~100% T e W
220V 100H el | | N | (M| [ (50A/div)
z -Vpk = 182mV | S T | | | | | | YO | |
(3.62%) e L . y , Current Hole
= o o i ; Sensor
’_m S HCS-20-100-AP
s R (100A/4V)
(4) Dynamic Load Response Characteristics (1KHz)
CH2( )
200mVv/div
500us/div
+Vpk = 88mV
Vin= lo= (1.76%) C"2|\3/§d_ )
zzlg;/ 0~100% (50A/c:\i/v)
1kHz -Vpk = 156mV
(3.12%) Current Hole

Sensor

(100A/4V)

HCS-20-100-AP




2-2-2. CSF600-05 Output characteristics

CH2
CH1
CH2
CHS3

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
: BNC Cable 1.5m, 50Q , Band Width : 200Mhz
: AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

: PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
: OUTPUT VOLTAGE - PPOO5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

Ripple
Vin= 36.5mV
220V 10=100% _ _
Ripple & Noise
89MmVp_p

CH2( )
50mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn on time characteristics

Vin=

= 0
85V 16=100%

Ton = 508.0ms

i dm

CH1( )
500V/div
100ms/div

CH2( )
200V/div
100ms/div

CH3( )
5V/div
100ms/div

(3) Hold up characteristics

Vin=

= 0
85V 10=100%

Toff = 21.26ms

||..l.a|.-..l_-ln..l_i.n..l_a_n..l.-

a

ALY
ARANR RN

Tl
TVVeiT

CH1( )
200V/div
50ms/div

CH2( )
200V/div
50ms/div

CH3( )
5V/div
50ms/div

(4) Over Current protection characteristics

Vin=
220V

OCP=130[A]
(130%)

X
1v/div
(25A/div)

Y
1v/div
lus/div

Current Hole
Sensor
HCS-20-100-AP

(100A/4V)




2-2-3. CSF600-05 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

CH2( )
2V/div
| ENPS .  E— 100ms/div
Vin= Io: OVP = 64[\/] RN DR NI DI !
220V 100% (128%) T o "'H -
[ [ h [ | (+S,—S
I U I ——— __ ........ . Open
' o )




3-1-1. CSF600-09 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : AC INPUT CURRENT - APO15 (Current Probe)

D -

(1) Inrush Current Characteristics (110V)
RS i et _,'.'".:I-"'”::'-.'..'5.'_-"L_'-":.','r,'-"-'-"".'"',""3!" CH2( )
lrush 1 = R L R 200V/div
13.4[A] 100ms/div
Vin= lo=
110V 100% —L S| N N WS N S — —
Irush2 = o r'.[g!’*, ’|I'.!!” CH3( )
30.8[A] i, e 20A/div
= 100ms/div
EE S
(2) Inrush Current Characteristics (220V)
|{I;'I T T 1
' Ak ' CH2( )
lrush1 = ) A 200V/div
28.2[A] tocubd v ool sl e 100ms/div
Vin= lo=
220V 100% =il l__ ___|________
lrush2 = o (e CH3( )
17.4[A] o o 20A/div
= o 100ms/div
EEE —
(3) Input Voltage & Current Characteristics (110V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 113[V]
110V 100% Irms = 6.56[A]
CH3( )
5A/div
20ms/div
(4) Input Voltage & Current Characteristics (220V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 226[V]
220V 100% Irms = 3.21[A]
CH3( )
5A/div
20ms/div




3-1-2. CSF600-09 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : AC INPUT CURRENT - AP015 (Current Probe)

(1) Input Line Harmonics Chart (110V)

Irpaf cuTent heamroics

| T e e Lind

FE T 20TIET

10000
[EcEiing-3-7 Umi _Icwas si ]
- LOO0
Vin= lo=
P.F = 0.987 5 Qe
110V 100% §
ouoal
25 7 % 1113 15 017 19 29 23 25 27 29 31 33 35 37 24
(2) Input Line Harmonics Chart (220V)
RLIR ] I
oo N
Vin= lo=
P.F=0.981 ai |
220V 100% £
‘E_ 00

I o b= ) R
Haimodit nunite

T 29 371 33 35 I7 39

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132V 170V 220V 264V
O
Load Input 0.338A 0.274A 0.239A 0.215A 0.232A 0.243A
(min) Current
Load .
(min) Efficiency - - - - - -
Load Input
c0%) | cument 4.472A 3.197A 2.808A 2.170A 1.697A 1.435A
(;%":}2) Efficiency |  77.94% 80.26% 80.70% 81.93% 82.47% 82.61%
Load Input
(1009%) | Cument 9.190A 6.820A 5.600A 4.290A 3.300A 2.767A
Load .
0, 0, 0, 0, 0, 0,
(100w | EMficiency | 75.60% 78.99% 80.48% 82.02% 83.05% 83.51%




3-2-1. CSF600-09 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)
CH3 : OUTPUT CURRENT - CP500 (Current Probe)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(0]
Load (min) 9.007V 9.007V 9.006V 9.006V 9.007V 9.006V imv
Load (50%) 9.006V 9.006V 9.006V 9.006V 9.006V 9.006V omVv
Load (100%) 9.005V 9.005V 9.005V 9.005V 9.005V 9.005V omv
Load Regulation 2mVv 2mvV imv imv 2mV imv
(3) Dynamic Load Response Characteristics (100Hz)
Y O o CH2( )
+VPK = 81mV - p— e e 200mv/div
Vin= lo= (0.90%) [ I e 5ms/div
220:/ 0~100%
100Hz -VPK = 132mV 110 ) P S I CH3( )
(1.46%) _ 20A/div
I T _ _ 3 5ms/div
= S
(4) Dynamic Load Response Characteristics (1KHz)
+VPK = 60mV L] e Y e g e 200mVv/div
Vin= lo= (0.66%) A |' S . 500us/div
220:/ 0~100% T | |
1kHz -VPK = 109mV | T B CH3( )
(1.21%) o L AU, 20A/div
- . 500us/div
AT —




3-2-2. CSF600-09 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH4 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz
CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH4 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.
CHA4( )
100mV/div
Ripple _ Sus/div
Vin= 38mv o e T T
220;/ 10=100%
Ripple & Noise Terminal
115mVe_p Elec-cap:47uF
= "=oeoe e e e s Film-cap:0.1uF
H e
(2) Turn on time characteristics
CH2( )

f [re— s 350V/div
| 100ms/div

. smm—— Y} TTT TN R, CH3( )
V|n: |1r|l5r'|lp-'t|"u|l'|1r|-u|u|'|rnn"|:v||:r1.-| .
85V 10=100% Ton = 483.9ms ! I 200V/div
; i | 100ms/div

A

CH4( )

EEE — Looms/eiy

CH2( )
350V/div
i 20ms/div

(3) Hold up characteristics

|

; CH3( )
! 200v/div
b _ 20ms/div
|

|

|

Vi AAAAA

= 0, =
85V 10=100% Toff = 27.68ms

CHA4( )

EEE == Zoms/ay

(4) Over Current protection characteristics

X
15A/div
500ns/div

Vin= OCP=87.0[A]

220V (130%) v

""" 2V/div
500ns/div

R ] |




3-2-3. CSF600-09 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

Vin= lo= OVP = 10.86[V]
220V | 100% (120%)

CH2( )
5v/div
100ms/div

(+S,-S
Open
)




4-1-1. CSF600-12 Input characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

o= =i Eit

ITIETT] ) B B

(1) Inrush Current Characteristics (110V)
e T e
CH1( )
Irushl = 200v/div
19.0[A] | |l PROTRERRORERETTRER A 100ms/div
Vin= lo=
110V | 100% L ;lﬁ T
lrush2 = : | N CH3( )
31.9[A] P e . T 20A/div
E s 100ms/div
(2) Inrush Current Characteristics (220V)
CH1( )
lrush1 = 200Vv/div
38.8[A] 100ms/div
Vin= lo=
220V 100% ] ..,L e
lrush2 = N 1A CH3( )
24.0[A] P o . ——h : 20A/div
Er“" i 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH1( )
o 350V/div
20ms/div
Vin= lo= Vrms = 112[V]
110V 100% Irms = 7.15[A]
CH2( )
AR 10w/
A e (e - e 20ms/div
(4) Input Voltage & Current Characteristics (220V)
e e, i e e v S|
CH1( )
350V/div
20ms/div
Vin= lo= Vrms = 224[V]
220V 100% Irms = 3.40[A]
CH2( )
i 10w/
i f'--_:'w ___ R 1___ B 20ms/div




4-1-2. CSF600-12 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Input Line Harmonics Chart (110V)

At et s
Lot 712 T —
Vln: IO: = - o.1on
110v | 100% P.F = 0.989 E
i oolo
aant 1 4 B 7 85 111416817 18 21 24 26527 28 41 44 46 47 &
(2) Input Line Harmonics Chart (220V)
it hamnns
Vin= lo= P.F = 0.979 Foe
220V 100% R #
i L1301

1 4 B 7 8 1114161718 21 24 2827 28 41 44 4600 &

Harmon ke rurber

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132v 170V 220V 264V
(6]
Input
0.298A 0.278A 0.251A 0.254A 0.262A 0.257A
Load Current
min ..
(min) Efficiency - - - - - -
Input
4.360A 3.520A 2.880A 2.270A 1.761A 1.515A
Load Current
(50%) -
Efficiency 75.18% 77.12% 77.51% 78.32% 79.36% 79.28%
Input
9.300A 7.280A 5.730A 4.410A 3.365A 2.845A
Load Current
(100%) ..
Efficiency 75.28% 77.72% 79.36% 80.75% 81.63% 82.07%




4-2-1. CSF600-12 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO5A (Passive Voltage Probe)

Digital Multimeter : FLUKE189 (FLUKE)

CH1 : OUTPUT CURRENT - Current Hole Sensor, PPO0O5A (Passive Voltage Probe)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

Vin

| 85V 110v 132v 170V 220V 264V Line Regulation
(0]
Load (min) 11.997V | 11.998V | 11.997V | 11.998V | 11.997V | 11.997V imV
Load (50%) 11.996V | 11.996V | 11.996V | 11.996V | 11.996V | 11.996V omVv
Load (100%) 11.996V | 11.996V | 11.996V | 11.996V | 11.996V | 11.996V omv
Load Regulation imVv 2mvV imv 2mV imv imv
(3) Dynamic Load Response Characteristics (100Hz)
i e S i it o | CH2( )
200mV/div
B I, 3 O Y 5 . L T 5ms/div
+VPK = 131mV Lo e | g | e ey i)
— 0,
Vin= 0~'1°0‘0% (1.09%) a - . ; X 1v/div
220V 100Hz -VPK = 224V (25A/div)
(1.87%) - : ; Current Hole
7 - e Sensor
e HCS-20-100-AP
(100A/4V)
(4) Dynamic Load Response Characteristics (1KHz)
CH2( )
200mV/div
I"‘___l"""..-ﬂ'.‘._|-’".'_'-‘."‘'_.b"".'-.-':'f'_‘‘—""-'-'_\.'|.'_.|--".-'_| SOOUS/dlv
+VPK = 106mV | i )
— 0,
Vin= 0~'1°0‘0% (0.88%) SRS SN S S S| S W 1v/div
220V 1kHz -VPK = 106mV : (25A/div)
(0.88%) Current Hole

Sensor
HCS-20-100-AP
(100A/4V)




4-2-2. CSF600-12 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH2 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

| : - CH2( )
i ' ' 50mVv/div
Ripple i ; ' Sus/div

43mV

Vin=

220V 10=100%

| l

Ripple & Noise | | . Terminal
75mVp_p . G _ Elec-cap:47uF

ey - Film-cap:0.1uF

(2) Turn on time characteristics

T CH1( )

[ i 100ms/div

Vin- A cH2( )

85V 10=100% Ton = 531.4ms ] 200V/div
| ] 100ms/div

ﬁ_‘

' CH3( )

Em— | 10V/div
- L 100ms/div

(3) Hold up characteristics

CH1( )
350V/div
e 100ms/div

Vi A —— cH2( )
gey | 10=100% | Toff = 24.08ms ' ¥ it 200V/div
- 100ms/div

CH3( )
E 10V/div
BN e Ten 100ms/div

(4) Over Current protection characteristics

[im vz St o R e e e -] X
0.5V/div
(12.5A/div)

Y
Vin= OCP=65[A] - . 2v/div
220V (130%) 10us/div

Current Hole
Sensor
: e HCS-20-100-AP

TR e (100A/4V)




4-2-3. CSF600-12 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

CH2( )
5V/div
100ms/div
Vin= lo= OVP =15.75[V]
220V 100% (131%) |
IS Qo S St ) RO gl ok LS ST (+S,-S
Open

e ) )

[ SF R ]




5-1-1. CSF600-15 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

e =

(1) Inrush Current Characteristics (110V)
1 1 AT 1 ] CH2( )
rushl = wudl ' 200v/div
12.6[A] 100ms/div
Vin= lo= —t A (e e e e
110V | 100% ! ) i
rush2 = i ‘ CH3( )
35.6[A] — rr— - 20A/div
mm . 100ms/div
(2) Inrush Current Characteristics (220V)
:I|||||'||! Tkl | I"!
CH2( )
rushl = 200v/div
29.4[A] o 100ms/div
Vin= lo=
220V 100% IJI. .I L
lrush2 = ! CH3( )
13.0[A] e - 20A/div
'm: m st 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 112[V]
110V 100% Irms = 6.66[A]
CH3( )
10A/div
T = - 20ms/div
ﬁ"‘ :
(4) Input Voltage & Current Characteristics (220V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 226[V]
220V 100% Irms = 3.19[A]
CH3( )
I I I NIRRT oo
20ms/div




5-1-2. CSF600-15 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : AC INPUT CURRENT - AP015 (Current Probe)

(1) Input Line Harmonics Chart (110V)

rert cunent hamonics T ——

mnm

IEGEIOE-5-3 Laa] dilaiy dl

1000

Vin= lo=
110V 100%

P.F=1.0 o |

oo |

Q.00
T % 5 7 9 111301517 19 21 23 25 27 290 31 3% 35 27 342
Haamn: Nt

(2) Input Line Harmonics Chart (220V)

VR CUTER haTranics [TY AT ————

10000

ECEO0-Y-2 Uil lougs Al

1.000

ummel (AT

Vin= lo=
220V 100%

0100

PF=1.0

Hermernis ¢

.o

T %2 5 7 @ 1113 15 17 00 20 2% 25 27 20 31 3% 35 37 39
Hamis mambei

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132v 170V 220V 264V
[e)
Input
0.387A 0.298A 0.267A 0.232A 0.233A 0.244A
Load Current
(min) Efficiency - - - - - -
Input
4.770A 3.620A 3.004A 2.328A 1.805A 1.534A
Load Current
(50%) -
Efficiency 73.62% 75.60% 75.98% 76.76% 77.58% 77.98%
Input
9.320A 6.880A 5.670A 4.350A 3.350A 2.824A
Load Current
(100%) ..
Efficiency 75.13% 78.26% 79.61% 81.01% 81.89% 82.34%




5-2-1. CSF600-15 Output characteristics

Digital Multimeter :

(1) Oscilloscope : WAVE PRO 7000 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

CH3 : OUTPUT CURRENT - CP500 (Current Probe)

FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(0]
Load (min) 15.009v | 15.008V | 15.006V | 15.006V | 15.006V | 15.006V 3mV
Load (50%) 15.008v | 15.008Vv | 15.007V | 15.007V | 15.006V | 15.006V 2mVv
Load (100%) 15.009v | 15.009V | 15.008v | 15.008V | 15.007V | 15.007V 2mv
Load Regulation imVv imv 2mV 2mV imv imv
(3) Dynamic Load Response Characteristics (100Hz)
:h;-ﬁ':.;:*‘:"r__-@ﬁ_.v-r‘";,_- CH2( )
+VPK = 104mV 200mv/div
Vins lo= (0.69%) o S T N s W W 5ms/div
220:/ 0~-100% - S S S R O TR T - s
100Hz -VPK = 158mV CH3( )
(1.05%) ) 20A/div
I R _ _ J 5ms/div
i ———
(4) Dynamic Load Response Characteristics (1KHz)
e T e e CH2( )
+VPK = 81mV 200mv/div
. lo= (0.54%) ""“| ™ r"'" 1 500us/div
Vin= 1 5-100% N [
220V 0 '-n-u-.-' L— 'L........J s 'u-h-l-'
1kHz -VPK = 96mV CH3( )
(0.64%) 20A/div
G e I 500us/div
= —




5-2-2. CSF600-15 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH4 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz
CH2 : AC IVWVNPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH4 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple

& Noise characteristics.

Vin=
220V

10=100%

Ripple
71mV

Ripple & Noise
110mVe_p

i L L3 " L1
[ iaasfe o]

e
-
-

CH4( )
100mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn o

n time cha

racteristics

Vin=
85V

10=100%

Ton =513.2ms

| e

I

1
RS TR R bR AL
B R e P A R R T R S A [ R L r i1}
T AT TR T

CH2( )
350V/div
100ms/div

CH3( )
200V/div
100ms/div

CH4( )
10v/div
100ms/div

(3) Hold up characteristics

Vin=
85V

10=100%

Toff = 27.4ms

Pd g iR gl iy idniniipipghi
g AREARER YR I ARTRELR A & —’.!_.u—._
L VAR AR AR R AT AR RN R Ay

S S —.

=rer i L
T
On Al b Kl

CH2( )
350V/div
100ms/div

CH3( )
200V/div
100ms/div

CH4( )
10V/div
100ms/div

(4) Over Current protection characteristics

Vin=
220V

OCP=52.0[A]
(130%)

T

g BT T3

X
10A/div
500ns/div

Y
3V/div
500ns/div




5-2-3. CSF600-15 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

CH2( )
10V/div
R ——— - 100ms/div
Vin= lo= OVP = 18.75[V] \
220V | 100% (125%) e
(+S,-S
Open
)




6-1-1. CSF600-24 Input characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH2 : AC INPUT CURRENT - APO015 (Current Probe)

= i
_-Er T "’vi--’—_| “—laﬁ- —g
TIETT = T} o e B A

(1) Inrush Current Characteristics (110V)
e i S
l ;
i b CH1( )
Irushl = I ‘ | 200v/div
17.0[A] fis . 100ms/div
Vin= lo= | oS 4
110V 100% T T
rush2 = ! W cH2( )
30.0[A] = m @ e 20A/div
E’— ’ T ] 100ms/div
(2) Inrush Current Characteristics (220V)
I |
[ [ I CH1( )
lrush1 = Il 200Vv/div
37.5[A] L. it 100ms/div
Vin= lo= ' I 1 !
220V 100% - b P
lrush2 = | tH CH2( )
29.0[A] e R 20A/div
H’— ’ ] 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH1( )
350V/div
20ms/div
Vin= lo= Vrms = 112[V]
110V 100% Irms = 6.90[A]
CH2( )
T
L R 20ms/div
(4) Input Voltage & Current Characteristics (220V)
o i e e s R |
CH1( )
350V/div
20ms/div
Vin= lo= Vrms = 224[V]
220V 100% Irms = 3.29[A]
CH2( )
" oA
Etites =00 e S SR SRR T See 20ms/div




6-1-2. CSF600-24 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Input Line Harmonics Chart (110V)

At et s
Lot 712 T —
Vln: IO: = i o.1on
110V 100% P.F =0.991 E
i ooo
aant 1 4 B 7 85 111416817 18 21 24 26527 28 41 44 46 47 &
(2) Input Line Harmonics Chart (220V)
it hamnns
Vin= lo= P.F = 0.981 Foe
220V 100% ’ ) #
i L1301

1 4 B 7 8 1114161718 21 24 2827 28 41 44 4600 &

Harmon ke rurber

(3) Input Current &Efficiency Characteristics

Condition Ta: 25

| Vin 85V 110V 132v 170V 220V 264V
(6]
Input
0.293A 0.241A 0.209A 0.208A 0.220A 0.236A
Load Current
min
(min) Efficiency - - - - - -
Input
4.630A 3.450A 2.880A 2.220A 1.730A 1.478A
Load Current
(50%) -
Efficiency 76.12% 78.71% 78.78% 79.78% 80.42% 80.92%
Input
9.160A 6.730A 5.590A 4.260A 3.270A 2.770A
Load Current
(100%) .
Efficiency 77.02% 79.89% 81.19% 82.64% 83.56% 84.03%




6-2-1. CSF600-24 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO5A (Passive Voltage Probe)

Digital Multimeter : FLUKE189 (FLUKE)

CH3 : OUTPUT CURRENT - Current Hole Sensor, PPO0O5A (Passive Voltage Probe)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

Vin

| 85V 110v 132v 170V 220V 264V Line Regulation
(0]
Load (min) 24.059V | 24.059V | 24.063V | 24.062V | 24.063V | 24.061V 4mV
Load (50%) 24.057V | 24.059V | 24.061V | 24.060V | 24.062V | 24.061V 5mV
Load (100%) 24.059V | 24.060V | 24.061V | 24.060V | 24.061V | 24.061V 2mv
Load Regulation 2mVv imv 2mV 2mV 2mV omv
(3) Dynamic Load Response Characteristics (100Hz)
T R | CH2( )
500mV/div
5ms/div
+VPK = 180mV _-—-IH_“,-——H,--—F_,--—F_#-F—*,-
CH1( )
- lo= (0.75%) .
Vin= 0~100% P L P F I P LI 500mV/d_|v
220V 100Hz —-VPK = 320mV O G S N D (12.5A/div)
(1.30%) i ST - . : . . Current Hole
= i g : Sensor
Em L =sis ] HCS-20-100-AP
- (100A/4V)
(4) Dynamic Load Response Characteristics (1KHz)
CH2( )
500mV/div
500us/div
+VPK = 170mV ™ ™ ™ ™
lo= (0.70%) CH1( )
Vin= 0~1°00% : s Peedes by ooty ool 500mV/div
220V 1kHz —VPK = 220mV B e e Tl (12.5A/div)
(0.91%) Current Hole

Sensor
HCS-20-100-AP
(100A/4V)




6-2-2. CSF600-24 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)

CH2 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH2 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

Ripple
. 38mv
| 16=100%
Ripple & Noise
89MmVp_p

CH2( )
50mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn on time characteristics

Vin=

= 0
85V 16=100%

Ton = 541.1ms

CH1( )
350V/div
100ms/div

CH2( )
200V/div
100ms/div

CH3( )
10v/div
100ms/div

(3) Hold up characteristics

Vin=

= 0
85V 10=100%

Toff = 35.23ms

CH1( )
200V/div
50ms/div

CH2( )
200V/div
50ms/div

CH3( )
10v/div
50ms/div

(4) Over Current protection characteristics

Vin=
220V

OCP=31[A]
(124%)

X
0.2V/div
(5A/div)

Y
5v/div
10ms/div

Current Hole
Sensor
HCS-20-100-AP

(100A/4V)




6-2-3. CSF600-24 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)

CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

Vin=
220V

|o:
100%

OVP =30.1[V]
(131%)

Ee L]

CH3(
10V/div
1s/div

(+S,-S
Open

)




7-1-1. CSF600-28 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Inrush Current Characteristics (110V)
1 1 i l.l ] 1] CH2( )
Irush1 = LR J 200V/div
9.6[A] 100ms/div
Vin= lo= Sy ! I S | S S—— =)
110V 100% T i
lrush2 = '[ i CH3( )
29.4[A] e e 20A/div
] — 100ms/div
(2) Inrush Current Characteristics (220V)
TEEETRLY] :l-:l LIkl I [RERT]
; CH2( )
rush1 = | 200V/div
214[A] FOLREIRFLA TR T R Rr A Rl RTq 100m5/d|V
Vin= |o: el 341l o i e PN | B T RN e vl e i
220V | 100% I I TR s )
rus =
15.2[A] e 20A/div
= s e 100ms/div
(3) Input Voltage & Current Characteristics (110V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 112[V]
110V 100% Irms = 6.26[A]
CH3( )
10A/div
------------- = 20ms/div
ﬁ WM
(4) Input Voltage & Current Characteristics (220V)
CH2( )
350V/div
20ms/div
Vin= lo= Vrms = 212[V]
220V 100% Irms = 3.18[A]
CH3( )
I I |IIIIIIIIIIIIIIIIIIIIIIIIIIII Loy
20ms/div




7-1-2. CSF600-28 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : AC INPUT CURRENT - AP015 (Current Probe)

(1) Input Line Harmonics Chart (110V)

roul cunerthemonics | mem g g Ve —Lind

Vabh &

Vin= lo= _ i
110V 100% P.F =0.987

T 3 B 7T 2 111301577 12 201 B3 20 BT 28 3 3335 39 08
Kamon'c numter

(2) Input Line Harmonics Chart (220V)

DUk CUTEN: hamonics [ [T Tr———

0. 008

ECEII00-0-2 LEE (ks &

10000

Vin= lo=
220V 100%

0,100

P.F =0.983

2010

Harmeonis cymsi (&) |

Q000

1 3 B T 0 01 4315 IT 00 27123 25 27 20 31 22 ¥ a7 20

Hasrarss nsmbeei
(3) Input Current &Efficiency Characteristics
Condition Ta: 25
Vin
| 85V 110V 132v 170V 220V 264V
o
Input
0.351A 0.284A 0.246A 0.228A 0.240A 0.249A
Load Current
(min) Efficiency - - - - - -
Input
4.593A 3.502A 2.899A 2.221A 1.715A 1.454A
Load Current
(50%) i
Efficiency 75.80% 77.42% 78.23% 79.48% 80.89% 81.77%
Input
8.920A 6.680A 5.530A 4.230A 3.220A 2.701A
Load Current
(100%) -
Efficiency 77.82% 80.44% 81.64% 83.11% 84.64% 85.73%




7-2-1. CSF600-28 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)
CH3 : OUTPUT CURRENT - CP500 (Current Probe)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(0]
Load (min) 28.005V | 28.005V | 28.004V | 28.005V | 28.004V | 28.005V Imv
Load (50%) 28.004V | 28.005V | 28.004V | 28.004V | 28.003VvV | 28.004V 2mVv
Load (100%) 28.004V | 28.004V | 28.004V | 28.004V | 28.004V | 28.003V imv
Load Regulation imVv imv omv imv imv 2mV
(3) Dynamic Load Response Characteristics (100Hz)
_‘r'-'-o. J— E"--. _r""-- ‘,-i"-ﬂ-.
+VPK = 304mV 500mV/div
Vine lo= (1.08%) ames . conet TR PaeAY T iEey B o 5ms/div
220:/ 0~100%
100Hz | -VPK = 293mV e A o o CH3( )
(1.04%) 10A/div
el - W nmers R 5ms/div
EE —
(4) Dynamic Load Response Characteristics (1KHz)
+VPK = 260mV 500mV/div
. lo= (0.92%) o SR i I - T | I 500us/div
Vin= o | - -
220y | 07100% v T s [ ) SR T S T
1kHz -VPK = 227mV CH3( )
(0.81%) 10A/div
= "w — AR W 500us/div
EE —




7-2-2. CSF600-28 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH4 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz

CH2 : AC IVWVNPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH4 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

Ripple

Vin= 52mv

220V 10=100%

Ripple & Noise
93mVe_p

CH4( )
100mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn on time characteristics

B T

Vln: _ 0 _ ’ FARTA AT E
85V 10=100% Ton = 489.6ms

l:t.|l-_-_l-\:|'|.-|.|zul|||||I-||

R TAA TR
LR PR EL R

CH2( )
350V/div
100ms/div

CH3( )
200V/div
100ms/div

CH4( )
15Vv/div
100ms/div

(3) Hold up characteristics

VI n= —_ 0, _ ol Wy |\.: :IJ '.1.:"": !IJ ;
g5y | 10=100% | Toff = 27.9ms )

CH2( )
350V/div
100ms/div

CH3( )
200V/div
100ms/div

CH4( )
15V/div
100ms/div

(4) Over Current protection characteristics

Vin= 0OCP=28.0[A] -
220V (130%)

e e

X
5A/div
500ns/div

Y
5V/div
500ns/div




7-2-3. CSF600-28 Output characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

CH2( )
! - 20V/div
200ms/div
Vin= lo= OVP = 34.8[V] " B i
220V 100% (124%)
(+S,-S
Open
)




8-1-1. CSF600-48 Input characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)

CH3 : AC INPUT CURRENT - APO15 (Current Probe)

El'ﬁ ﬂ b msaEs ]

biaTir R

(1) Inrush Current Characteristics (110V)
e T e
CH1( )
Irushl = 200v/div
19.0[A] AARAARAN DA SR 100ms/div
Vin= lo= o |l o] e e
110V 100% - Sl I n
lrush2 = . ir' CH3( )
41.9[A] e . T 20A/div
E s 100ms/div
(2) Inrush Current Characteristics (220V)
CH1( )
lrush1 = 200Vv/div
39.4[A] 100ms/div
Vin= lo= L S LA AR £
220V 100% i
rush2 = L CH3( )
26.4[A] ——h : 20A/div
F—E i 100ms/div
(3) Input Voltage & Current Characteristics (110V)
= : CH1( )
350V/div
20ms/div
Vin= lo= Vrms = 112[V]
110V 100% Irms = 6.84[A]
CH2( )
I|I|II||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII o
""""""""" 20ms/div
(4) Input Voltage & Current Characteristics (220V)
R e e o s e e v R |
CH1( )
350V/div
20ms/div
Vin= lo= Vrms = 225[V]
220V 100% Irms = 3.25[A]
CH2( )
||I|I|I|III|I||IIIII|IIIIIIIIIIIIIIIIII towi
""""" 20ms/div




8-1-2. CSF600-48 Input characteristics

(1) Oscilloscope : WAVE PRO 7000 (LeCroy)

CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : AC INPUT CURRENT - APO15 (Current Probe)

(1) Input Line Harmonics Chart (110V)

h put cursnt hamonks

el kasbrod ‘ala — UK

LoTozs 7 T —
Vln: IO: = i alon
110V 100% P.F = 0.989 E
i oolo
fam 1 4 B 7 8 111416817 18 21 23 2627 28 41 44 46 47 =
(2) Input Line Harmonics Chart (220V)
hpt orert hamon s
Vin= lo= P.F = 0.982 § e
220V 100% T $
i X
aant 1 4 B 7 8 11141681718 21 24 2627 28 41 44 467 =
(3) Input Current &Efficiency Characteristics
Condition Ta: 25
Vin
| 85V 110V 132v 170V 220V 264V
(6]
Input
0.267A 0.222A 0.194A 0.202A 0.210A 0.226A
Load Current
min ..
(min) Efficiency - - - - - -
Input
4.616A 3.400A 2.854A 2.200A 1.718A 1.470A
Load Current
(50%) -
Efficiency 76.78% 79.16% 79.26% 80.21% 80.95% 81.27%
Input
8.970A 6.650A 5.480A 4.190A 3.236A 2.712A
Load Current
(100%) ..
Efficiency 78.74% 81.52% 82.87% 84.27% 85.10% 85.47%




8-2-1. CSF600-48 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy), Electronic Load : EUL-600XL
CH2 : OUTPUT VOLTAGE - PPOO5A (Passive Voltage Probe)
CH3 : OUTPUT CURRENT - AP015 (Current Probe)
Digital Multimeter : FLUKE189 (FLUKE)

(1) Line & Load Regulation Characteristics

Condition Ta: 25

| vin 85V 110V 132V 170V 220V 264V | Line Regulation
(0]
Load (min) 48.034V | 48.034V | 48.034V | 48.033V | 48.034V | 48.030V amv
Load (50%) 48.027V | 48.025V | 48.027V | 48.027V | 48.027V | 48.024V 3mVv
Load (100%) 48.027V | 48.026V | 48.028V | 48.027V | 48.027V | 48.025V 3mv
Load Regulation mV IamvV mV 6mv mV 6mv
(3) Dynamic Load Response Characteristics (100Hz)
R
CH2( )
T — 00mV/div
+VPK = 182mV zacey il o o Lo 0 L 55 o
Vine lo= (0.37%) ms/div
220:/ 0~100% | ey I s, B s 4O i A i
100Hz -VPK = 303mV . . _ CH3( )
(0.63%) R N i (7 O] A ) 5A/div
= e 2 5ms/div
(4) Dynamic Load Response Characteristics (1KHz)
e
e cra( )
+VPK = 166mV " " E;%%mvllg v
Vine lo= (0.34%) us/div
o0y | 0-100% e B i S i O O B i
1kHz -VPK = 240mV SIS o B oy B CH3( )
(0_34%) .| | M | T, L. 5A/div
o = 500us/div




8-2-2. CSF600-48 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH2 : BNC Cable 1.5m, 50Q , Band Width : 200Mhz
CH1 : AC INPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH2 : PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
CH3 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Ripple & Noise characteristics.

Ripple
Vin= 26.5mV
220V 10=100% _ _
Ripple & Noise
102mVp_p

CH2( )
50mV/div
5us/div

Terminal
Elec-cap:47uF
Film-cap:0.1uF

(2) Turn on time characteristics

Vin=

= 0
85V 16=100%

Ton = 545.7ms

CH1( )
350V/div
100ms/div

CH2( )
200V/div
100ms/div

CH3( )
50V/div
100ms/div

(3) Hold up characteristics

Vin=

85V Toff = 36.58ms

106=100%

CH1( )
350V/div
50ms/div

CH2( )
200V/div
50ms/div

CH3( )
50V/div
50ms/div

(4) Over Current protection characteristics

Vin= OCP=16.5[A]
220V (132%)

X
5A/div
lus/div

Y
10v/div
lus/div




8-2-3. CSF600-48 Output characteristics

(1) Oscilloscope : WAVE SURFER 454 (LeCroy)
CH2 : OUTPUT VOLTAGE - PPOO0O5A (Passive Voltage Probe)

(1) Over-voltage protection characteristics

Vin=
220V

|o:
100%

OVP =60[V]
(125%)

CH3( )
20V/div
500ms/div

(+S,-S
Open
)






