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1-1. CSF1500-05 Input characteristics

(1) Oscilloscope : WAVE Bunner 104Mxi (LeCroy)

& CHI © AC INPUT VOLTAGE - ADP305 (High Yoltage Differential Probe)

& CHZ @ AC INPUT CURRENT = CP500 (Current Probe)
(21 Power Analyzer WTE00 (YOKOGAWA)

o | &3 =53k ik bl 1
Inrush Current Characteristics (110V)
CHI(HZH
lrush 1AF = 200/ div
23. 4 A 200ms/div
lo=100% ¢
ACHTOV: “oaom) | Q, WWM
lrush 2xF = | M CHa(H &)
oG A] e 20A/div
e 200ms/ div
Inrush Current Characteristics (220V)
] CH2(&2h)
lrush 1A} = 2008/ div
B9 0[A] 100ms/ div
lo=100%
ACZZOV oa0m)
lrush 2x} = CH3(H &)
16.2[A] 204/div
100ms/div

Input Line Harmonics Characteristics (110V)

ACTTOV

lg=100%
(240A)

IECE1000-3-2
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1-1. CSF1500-05 Input characteristics

(1) Power Analyzer WTH00 (YOKOGAWA)
(2) Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.5174 0.4664 0.4824 0.4794 0.5374 0.5784
(min)

OA Efficiency - - - - - -
Load C'Sf;;’fﬂ 8.710A B.676A 5. 5654 4,262A 3.339A 2.8954
(50%)
120A | Efficiency 80.10% 81.74% 82.07% 83,10% 83.56% 84.15%
Load C'Sﬁgfﬂ 18.268A 13.7304A 11.208A 8. 763A B.7204 5.6904
(100%)

DA0A | Efficiency 77.07% 79.10% 80.05% 81.02% 81.68% 82.24%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y

]

Loadoém'm 0.838 0.701 0.570 0.445 0.297 0.225
Q
Load (50%) 0.998 0.995 0.993 0985 0.967 0.919
1204
Q
Load (100%) 0.998 0.999 0.998 0.996 0.989 0.968
DA0A
Leakage Current Characteristics Condition Ta: 25°C
WVin
| 90V 110V 220V 264V
]
Line L 0.46 0.53 0.77 0.88
(maA)
Line N 0.40 0.42 0.70 0.87




1-2. CSF1500-05 Qutput characteristics
(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)
£ CH1 @ BNC Cable 1.5m, 50&, Band Width @ 200Mhz
& CH1 @ OUTPUT CURRENT — CP500 {Current Probe)
O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)
{2} Digital multi meter 2000 (KEITHLEY)
Line & Load Regulation Characteristics Condition Ta: 25%C
| vin 90V 110V 132V 170V 200V 284V | Line Regulation
0
Load (0A) 5019y 5019y 5019y 5.019Y 5019y 5.019Y omy
Load (h0%) H.01BY h.01BY h.01BY 5.016Y h.0158Y 5.016Y Tmy
Load (100%) 5,013V 5,013V 5,013V 5,013V 5013V 5,013V OmYy
Load Regulation By By By By Bm\ By
2 =g =H&af ur b1
Dynamic Load Response Characteristics (100Hz)

CHIEZ)
lo=10<100%  +VPK = Z216mY 200A/div
fs=100Hz (4.3%) 5ms/div

Aceeny iDuty=50%
Slew rate -VPK = 232mYy CH2(&2h)
B0uUS (4 B%) 5O0mY/ div
5ms/div
Dynamic Load Besponse Characteristics (1KHz)
CHI(HZ)
lb=0<100% +VPK = 200mY 200A/div
fa=1Kz (4.0%) 500us/div
ACzz0y iDUty=h0%
Slew rate -VPK = 232mV T O T T CH2(H2h
Rous (4B8%) 500my/ div
P e ey ey e feo emen e 500us/div
Ripple & Noise characteristics
| CHI(H2H
Ripple e et T —_— 50mv/div
. Ty N Y B My Y Ay A Bus/div
AC220Y '0;48?" ]
Ripple & Noise Terminal SRR
By Elec-cap:100uUF
Mmvp-p : Film-cap: 0.4 7uF
gz = 5%




1-2. CSF1500-05 Qutput characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
<> CH1 - AC INPUT YOLTAGE - ADP305 (High Voltage Differential Probe)

& CH? @ PFC QUTPUT YOLTAGE - ADP305 (High Voltage Differential Probe)
& CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)
= == =™zt I+ Bl
Turn on time characteristics
‘ ‘ - CH1(HEH)
1 » o 350V/div
( 1 200ms/div
3 | e e I
= F— A T T Ok
sczzov | 021 00% Ton=1.135 RN A BB s
Rise = 97.9ms r 200ms/div
CHA(H )
5/ div
200ms/div
Hold up characteristics
CH1(™2H)
350V/div
20ms/div
e CH3(&™2H)
AC220V '0'21182\*6 Toff = 23.17ms 200V/div
20ms/div
CH4(F™2H)
BY/div
20ms/div
Over Current protection characteristics
N CHI(EZ)
504/ div
T Tus/div
OCP=285[Al " e
ACZ20W (118%)
. CH2(&2h)
- 1/ div
u Tus/div
Over Voltage protection characteristics
CHI(HEZ)
=10% =B, !
AC220V 'OQLE OVFEB%OE;”W 2V/div
° 100ms/div




2-1_. CSF1500-09 Input characteristics

(1) Oscilloscope : WAVE Bunner 104Mxi (LeCroy)

& CHI © AC INPUT VOLTAGE - ADP305 (High Yoltage Differential Probe)

& CH2 @ AC INPUT CURRENT — CP500 (Current Probe)

(21 Power Analyzer WTE00 (YOKOGAWA)

o= | =9 =53t I+ 5l
Inrush Current Characteristics (110V)
) CHI(HZH
lrush 1AF = 200/ div
25.8[A] 200ms/div
lo=100%
ACTIOV (1504)
Irush 2 = CHe(H %)
200ms/ div
Inrush Current Characteristics (220V)
] ‘ CH2(&2H)
lrush 1AF = R 200V/div
56.4[A] A A 100ms/div
= 00
w71 ===
- \7 SO O A ¥ 7;( 177777 ~ il
lrush 2%} = i V : i CH3(H =)
11.8[A] 204/div
100ms/div

Input Line Harmonics Characteristics (110V)

oo

lo=100% e j o

ACTTOV (1504) I[ECE1000-3-2 0.100 ¢
% 0.310
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2-1_. CSF1500-09 Input characteristics

(1) Power Analyzer WTHE00 (YOKOGAWA)
(2} Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.5364, 0.4714 0.4544 0.4554 0.5064 0.5514
(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 8.97284 7.1024 B.022A 45824 3.624A 3.0544
(50%)

754 | Efficiency 84.15% 85.17% 85.69% 86.60% 87.10% 87.68%
Load C'Sﬁgfﬂ 18,5154 14.751 A 12.310A g, 4254 7.2684 £.0804
(100%)
150A | Efficiency 80.95% 82.53% 83.47% 84, 46% 85.25% 85.71%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y
]

Loadoém'm 0.870 0.788 0.683 0.530 0.366 0.281
Q
Loa%io %) 0.995 0.993 0.990 0.985 0.970 0.944
Q
Load (100%) 0.999 0.998 0.997 0.995 0.989 0.976
1504
Leakage Current Characteristics Condition Ta: 25°C
WVin
| 90V 110V 220V 264V
]
Line L 0.60 0.62 0.80 0.84
(maA)
Line N 0.62 0.65 0.88 1.00




2-2_. CSF1500-09 Output characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)

<> CH1 : BNC Cable 1.5m, 508, Band Width : 200Mhz

& CH1 @ OUTPUT CURRENT — CP500 {Current Probe)
O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)

{2} Digital multi meter 2000 (KEITHLEY)
Line & Load Regulation Characteristics Condition Ta: 25%C
| vin 90V 110V 132V 170V 200V 284V | Line Regulation
0
Load (0A) 9.008Y 9.008Y 9.008Y 9.008Y 9.008Y 9.008Y omy
Load (h0%) 9.008Y 9.008Y 9.008Y 9.008Y 9.008Y 9.008Y omy
Load (100%) 9014y 9014y 0.014v 0.014v 9.013V 9.013V Tmy
Load Regulation By By By By Bmy By
2 =g =H&af ur b1
Dynamic Load Response Characteristics (100Hz)

CHIEZ)
lo=10100%  +VPK = 123mY 100A/div
fs=100Hz (1.36%) 5ms/div

Aceeny iDuty=50%
Slew rate “WPK = 137my N Y NG SR U N NS S N CH2(&gh
10us (1.52%) 5O0mY/ div
5ms/div
CHI(HZ)
lo=0=100% +VPK = 102mV ol Al 100A/div
fs=1Kz (1.13%) | N / N\ NS 500us/div
ACzz0y iDUty=h0%
Slew rate . -VPK = 132mV A U S R S I S I B R CH2(&2h
Rous (1.46%) 500my/ div
T 500us/div
Ripple & Noise characteristics
CHI(H2H
50my/div
Bus/div

lo=100%

ACZ20V 150A

Ripple
38mY

Ripple & Moise
TAmyp_p

Terminal SERFH|
Elec—cap:100UF
Film-cap 0.47uF

o = =
g% = =4
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2-2_. CSF1500-09 Qutput characteristics
(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
< CHT - AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CH? @ PRFC QUTPUT WYOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)
= | 2 =53 k= bl
Tumn on time characteristics
A CHI(F2H
| 1 350V/div
o e | 200ms/div
b e R A \‘\ (TG
=100% Ton =1.18s e A AR CH3(Zg)
AC220V o;SOA © :m.\ L EREMEG IR NG TGN w/y_w SO0V div
Rise = 73.5ms i JL i 200ms/div
! |
CHA(HLH)
S BY/div
200ms/div
Hold up characteristics
CH1(&EH)
350%/div
20ms/div
Ao CH3(H2H)
AC220V '0;158&/" Toff = 15.5ms 200V/div
20ms/div
CHA(H )
By div
20ms/div
Over Current protection characteristics
CHIHEZ)
504/ div
- Sms/div
OCP=181.1[A] " -
ACZ20V (120%)
CH2(&2h)
- 2\ /div
5ms/div
Over Voltage protection characteristics
1o _ CHI(EER
AC220V 'Oqéi”é’ Oviéézéffjw] 5y /diy
o 100ms/div




3-1. CSF1500-12 Input characteristics

(1) Oscilloscope : WAVE Bunner 104Mxi (LeCroy)
& CHT - AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CHZ @ AC INPUT CURRENT = CP500 (Current Probe)

(21 Power Analyzer WTE00 (YOKOGAWA)

o | &3 =53k ik bl 1
Inrush Current Characteristics (110V)
|
] | e i CHI(& g
Irush 17} = TR i 200V/div
22, 41 A] ! 200ms/div
lo=100% }
ACTIOV (1254)
ush 2%} = CHZ(H =)
200ms/ div
Inrush Current Characteristics (220V)
e CHe(Z eh)
Irush 1A} = nmmmmmn S 200V/div
61.5[A] ! ‘mﬂy‘\;“,}{‘{l‘ﬁ;}“u"\‘},,‘ii‘,;‘{{}}”‘i{f‘{vs‘;f"{‘*{‘H}i 100ms/div
lo=100% f 1
AC220Y (1254) i |
lrush 2&} = ﬂw IJ J\A,mnmwwm CH3(H =)
16.6[A] | U | 20A/div
) 100ms/div

Input Line Harmonics Characteristics (110V)

reut curent harnonlcs
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1,200 AN
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3-1. CSF1500-12 Input characteristics

(1) Power Analyzer WTEDO (YOKOGAWA)
(2) Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y

0]
| 0ad clﬂﬁg}nt 0.5404, 0.4994 0.4854 0.4804 0.5274 0.5704

(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 9.8004 7.9874 B.B31A 5.0484 3.938A 3.384A
(50%)

B2.5A | Efficiency 84.66% 85.78% 86.61% 87.52% 83.17% 83.67%
Load C'Sﬁgfﬂ 20.3284A 16.4184A 13.467A 10.257A 7.8994 B.6544

(100%)

1254 Efficiency 81.30% 83.19% 84.55% 85.91% 86.80% 87.31%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y
]

Loadoém'm 0.849 0.738 0.6840 0.485 0.339 0.250
Q
Load (50%) 0.997 0.995 0.993 0.987 0.970 0.944
B2.5A
Q
Load (100%) 0.998 0.999 0.998 0.996 0.990 0.977
1254
Leakage Current Characteristics Condition Ta: 25°C
WVin
| g0V 110V 220V 064y
]
Line L 0.61 0.66 0.80 0.85
(maA)
Line N 0.60 0.62 0.84 0.87




3-2_. CSF1500-12 Output characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)
£ CH1 : BNC Cable 1.5m, 50Q, Band Width : 200Mhz
& CH1 : QUTPUT CURRENT — CPEOO (Current Probe)
O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)
{2} Digital multi meter 2000 (KEITHLEY)

Line & Load Regulation Characteristics

Condition Ta: 257C

| vin a0V 110V 132V 170V 200V 284V | Line Regulation
0
Load (0A) 12,014V | 12,014y | 12,014y | 12,014y | 12014y | 12.014Y omv
Load (50%) 12,017y | 12.016Y | 12.0168Y | 12.016Y | 12.016Y | 12.016Y Tmy
Load (100%) 12,023y | 12,022 | 12,021V | 12,021V | 12,021V | 12,021V 2my
Load Regulation 9 8m my my my my
Sl == === It Bl
Dynamic Load Response Characteristics (100Hz)
CHIHEZ)
lo=10=100%  +VPK = 124mV 1004/ div
fe=100Hz (0.82%) Ems/div
ACP20Y Duty=50%
Slew rate “VPK = 123my CHz(Hgh
10u3 (0.82%) 500my/ div
5ms/ div
Dynamic Load Response Characteristics (1KHz)
CHIHEZ)
1004/ div
lo=0100% HPK = 72mY '
fo= 1Kz (0 48%) 500us/div
AC220v Duty=50% %
JoF
Slew rate -VPK = 107mV CHe(H C‘.J
50US (0.71%) 300mV/div
' 500us/div

Ripple & Noise characteristics

lg=100%

ACZ20V (o5 A

Ripple
Ay

Ripple & Moise
77m\‘v'rp_p

CHI(EER
50my/div
Sus/div

Terminal SEAR|
Elec—cap:100UF
Film-cap:0.47uF

- = =
8% = =3




3-2. CSF1500-12 Qutput characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
<> CH1 @ AC INPUT WOLTAGE - ADP305 (High Voltage Differential Probe)
> CHZ2 @ PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)

gz | = o

i

Uy

g

H O

Tumn on time characteristics

=100% Ton = 1.14s
0= o

ACZ20V (o5 A

Rise = 111.3ms

ey

|
‘{ |
‘.1 T R J 11} ”N“J' il “‘H‘H WAL

.
u
I

At A A
] |

amm

CH1(&2H)
360V div
200ms/div

CH3(&2H)
200v/div
200ms/div

CHA4(F2H)
10V/div
200ms/div

Hold up characteristics

lo=100%

ACZ20V (0B A

Toff = 14.99ms

CH1(&EH)
350/ div
20ms/div

CH3(H2H)
200V div
20ms/div

CHA(H )
10%/div
20ms/div

Over Current protection characteristics

OCP=151[A]

ACZ20V (120%)

CHI(HZF)
504/div
10us/div

CHz(H2h
2\ div
10us/div

Over Voltage protection characteristics

lo=10% OWP =16.0[V]

ACez0V 12,54 (133%)

CHI(HZH
BVAdiv
100ms/div




4-1_ CSF1500-15 Input characteristics

(1) Oscilloscope : WAVE Bunner 104Mxi (LeCroy)
& CHT - AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CHZ @ AC INPUT CURRENT = CP500 (Current Probe)

(21 Power Analyzer WTE00 (YOKOGAWA)

o= | =9 =53t I+ 52
Inrush Current Characteristics (110V)
) i CHI(AZh
|rUSh 1x|- = w‘[v\mm‘\vh an‘v‘H‘VH 2OOV/d|V
25[ Al 200ms/div
lp=100% ¢
ACTIOV (100A) | |
lrush 2%} = ' CH2(HF)
25.2[A] g 20A/div
200ms/ div
Inrush Current Characteristics (220V)
] ) CH2(&2h)
lrush 1AF = ™ ‘ il AT 2008/ div
59 B[ A] AR A 100ms/div
= 00
Sk ,
rush 2% = #L,,,,,,,,,ﬁﬂ,,,,ﬂMAWMMﬁWWMW CH3(A =)
10.8[ A . 20A/div
100ms/div

Input Line Harmonics Characteristics (110V)

reut curent harnonlcs

10,000 ¢

1,200 AN

[EcEicon-a-2 mi (laze Al ]

lg=100%

ACTTOV: Ti004)

IECE1000-3-2

0100

Homonic curnet DA T

0.010 |

ooy L L
1 % B 7 9 11137817 1% 21 2% 35 27 20 031 33 3% 37 3
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13.03'35 T
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4-1_ CSF1500-15 Input characteristics

(1) Power Analyzer WTHE00 (YOKOGAWA)
(2} Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.5364, 0.4774 0.4604 0.4604 0.4994 0.5604
(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 9.7924 7.8424 B.5134 5.0824 3.9294A 3.351A
(50%)
50A | Efficiency 85.67% 86.66% 87.35% 83.02% 83.76% 89.14%
Load C'Sﬁgfﬂ 19,8254 16.022A, 13.110A 10.018A 7.7404 B.4384
(100%)
100A | Efficiency 84.02% 85.77% 86.92% 83.02% 83.82% 89.31%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y

]

Loadoém'm 0.869 0.802 0.685 0.539 0.377 0.278
Q
Loagéio %) 0.995 0.994 0.992 0.987 0.973 0.951
Q
Load (100%) 0.999 0.998 0.998 0.996 0.990 0.979
1004
Leakage Current Characteristics Condition Ta: 25°C
WVin
| 9oV 110V 220V 264V
]
Line L 0.62 0.65 0.82 0.87
(maA)
Line N 0.60 0.62 0.85 1.0




A-2_ CSF1500-15 Qutput characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)

£ CH1 : BNC Cable 1.5m, 50Q, Band Width : 200Mhz
& CH1 : QUTPUT CURRENT — CPEOO (Current Probe)
O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)

{2} Digital multi meter 2000 (KEITHLEY)
Line & Load Regulation Characteristics Condition Ta: 25%C
| vin a0V 110v 132V 170V 200V 284V | Line Regulation
0

Load (0A) 15.018Y 15.018Y 15.018Y 15.018Y 15.018Y 15.018Y omy
Load (h0%) 15,021 15.020% 15.020% 12,019y 12,019y 12,019y 2my
Load (100%) 15.028Y | 15.0268Y | 15.025Y | 15.025Y | 15025V | 15024V Amy

Load Regulation 10mY 8my Ty Ty my By

2 =g =H&af ur b1

Dynamic Load Response Characteristics (100Hz)

CHIEZ)
lo=10<100%  +VPK = 137mVY 100A/div
fs=100Hz (0.91%) Bms/div

ACP2Ov Duty=50%

Slew rate =Pk =37mY B B SR, SR euy s SRR e ——; CHZ(@ %I-)
10us (0.84%) 5O0mY/ div
T 5ms/div
Dynamic Load Besponse Characteristics (1KHz)
CHI(HZ)
fs=1Kz (0.48%)
ACzz0y iDUty=h0%
I.
Slew rate =VPK = 107mV CHZ(@%.)
50US (0.71%) 500mV/div
' 500us/div
Ripple & Noise characteristics
CHI(H2H
50my/div
Bus/div

ACZ20V

Ripple
1o=100% 39mY
1004 Ripple & Moise

9 mVp_p

| EE A ) ) I P 50 A P N, ) il SIS B I S 8 'S |

Terminal SERFH|
Elec—cap:100UF
Film-cap 0.47uF

o = =
g% = =4




|3

4-2 . CSF1500-15 Qutput characteristics
(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
< CHT - AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CH? @ PRFC QUTPUT WYOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)
gz | =9 =5zt I+ 52
Tumn on time characteristics
CHT(H R
| 350V/div
200ms/div
i
_ i
1o Ton =1.13s CH3(F2H)
ACZZO\,’ |O;g)8i/6 LG 2OOV/d|V
Rise = 90.78ms 200ms/div
CHa(Z12)
10Y/div
200ms/div
Hold up characteristics
CH1(&EH)
350%/div
20ms/div
Ao CH3(H2H)
AC220V 'O}égi/" Toff = 10.90ms 200V/div
20ms/div
CHA(H )
10¥/div
20ms/div
Over Current protection characteristics
CHIHEZ)
W 504/ div
10us/div
OCP=126.2[A] - -
L 2\ div
10us/div
Over Voltage protection characteristics
1o _ CHI(EER
AC220V 'Oqéi”é’ Ovi';fézg)[w 5y /diy
= 100ms/div




5-1_ CSF1500-24 Input characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
> CH1

O CH2 @ AC INPUT CURRENT — CP500 (Current Probe)

(2} Power Analyzer WTE00 (YOKOGAWA)

D AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)

o2 | 29 =5zt il 51
Inrush Current Characteristics (110V)
MJM CH1(§%I-)
lrush 1AF = I 200/ div
19.2[A] 200ms/div
lo=100%
ACT10V (B3A)
ush 2%} = CHZ(H =)
200ms/ div
Inrush Current Characteristics (220V)
| U“HJ‘ lil me” M\MM J“‘HJ”“ Hw HMMU%‘}‘ CHE(@%I')
Irush 1x = I x il IR | 200/ div
53.2[A] I} MWH il H’W‘ i i ‘W i VW fl W‘ “\ 100m8/d|\»’
lo=100% |
AL e | e SR
Irush 2} = | | CH3(H F)
100ms/div

Input Line Harmonics Characteristics (110V)

reut curent harnonlcs

[EcEIcon-3-2 _m1 (olase A

) -.wu;
lo=100% e d o
ACTTOV (634) I[ECE1000-3-2 0.100
__f: 0.310 —
oo LB

N NN NN o n W
31617 12 21 22 36 27 23 31 33 §E 37 3

1 3 B
Harmanis nurks:
Input Line Harmonics Characteristics (220V)
rpd curent harnonics = ey ed Yal — it
10,000
f IECEICO0-2-2 _imi [class &)
om0 AN
lo=100% .
ACZ20V [ECE1000-3-2 = oo —_—
(B3A) : i
E 0,210 —
0,301 — -
1 3 B 7 9 1112 168 17 19 21 25 26 27 23 31 33 35 27 23

Harmaniz rumkz




5-1_ CSF1500-24 Input characteristics

(1) Power Analyzer WTHE00 (YOKOGAWA)
(2} Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.5784, 0.5084 0.5004 0.5004 0.5334 0.5844
(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 9.8654 7.9844 B.B09A 5.2494 3.963A 3.403A
(50%)
31.5A | Efficiency 85.05% 86.31% 87.20% 83.01% 88.74% 89.15%
Load C'Sﬁgfﬂ 20.2904 16.0094A 13.203A 10.079A 7.7634 B.5554
(100%)

B34 Efficiency 83.32% 85.67% 86.95% 85.31% 89.24% 89.72%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y

]

Loadoém'm 0.850 0.774 0.675 0.517 0.369 0.272
Q
Loa; (552 %) 0.997 0.995 0.993 0.987 0.972 0.946
Q
Load[agfo’/") 0.998 0.999 0.998 0.996 0.990 0.976
Leakage Current Characteristics Condition Ta: 25°C
WVin
| g0V 110V 220V 064y
]
Line L 0.46 0.49 0.82 0.87
(maA)
Line N 0.40 0.42 0.683 0.87




h-2_. CSF1500-24 Output characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)

£ CH1 : BNC Cable 1.5m, 50Q, Band Width : 200Mhz

& CH1 : QUTPUT CURRENT — CPEOO (Current Probe)

O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)
{2} Digital multi meter 2000 (KEITHLEY)

Line & Load Regulation Characteristics

Condition Ta: 25%C

Win

| 90w 110 1324 170 220 264Y Line Regulation
0
Load (0A) 24.048Y | 24.048Y | 24.048Y | 24.049Yv | 24.049Yv | 24.049Y Tmy
Load (h0%) 24,052y | 24.082Y | 24.0kzV | 24.082V | 24.082V | 24052V Q'
Load (100%) 240584y | 24.055Y | 24.058Y | 24.056Y | 24.0568Y | 24.058Y emy
Load Regulation By Ty Ty Ty my Ty
2 =g =H&af ur b1
Dynamic Load Besponse Characteristics (100Hz)
w\/\‘
| CHI(ER)
b=10<100%  +VPK = 280mY i 50A/div
fs=100Hz (1.16%) ! 5ms/div
AC220y Duty=50% |
Slew rate | —VPK = 264mV SRPRFS PRI PSR P S—y— CH2(H 2h)
10uS (1.10%) | 500mv/div
o 5ms/div
Dynamic Load Response Characteristics (1KHz)
LeCroy|
| CHIES)
! .
0=0100%  +VPK = 344mV | | 52%"’\/ ?'d\”
fs=1Kz (1.43%) 1 us/div
AC220Y Duty=50% i | 1 )
Slew rate . ~VPK = 376mV N NN\ che(He)
50US (1 56%) | 500mv/div
‘ R00us/div

Ripple & Noise characteristics

Ripple Y I T RS W NN S
o oamy L S s
AC22OV 'O‘QBOE 7 |
Ripple & Moise
Bgm\\/{p_p

CHI(HE2H
50my/div
Sus/div

Terminal SRR
Elec—cap:100uF
Film-cap:0.47uF

ks =4

= (=




Hh-2_. CSF1500-24 Qutput characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
<> CH1 @ AC INPUT WOLTAGE - ADP305 (High Voltage Differential Probe)
> CHZ2 @ PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)

o | &3 =53k il 51
Tumn on time characteristics
: : - CHI(T &)
: i 360V div
|
Ji{”‘/ j 200ms/div
Ton = 621 3ms R wﬁhumuy CHa(F o)
lo=100% ' 1 | | el
AC220N 63A ! bt m mw il 200V div
Rise = 109.7ms | /———— 200ms/div
i a
* L CHA(H )
20V /div
200ms/div

Hold up characteristics

lo=100%

ACZ20V B3A

Tofi = 17.0ms

CH1(&EH)
350/ div
20ms/div

CH3(H2H)
200V div
20ms/div

CHA(H )
20/ div
20ms/div

Over Current protection characteristics

OCP=80[A]

ACZ20V (126%)

CHI(HZF)
20A/div
Zms/div

CHz(H2h
BV div
2ms/div

Over Voltage protection characteristics

lo=10% OWP =29.4[V]

ACzz0v 6.34 (122%)

CHI(HZH
10V/div
100ms/div




6-1. CSF1500-28 Input characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
& CHT @ AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CHZ » AC INPUT CURRENT = CPB00 (Current Probe)

(2} Power Analyzer WTE00 (YOKOGAWA)

o= | =9 =53t I+ 5l
Inrush Current Characteristics (110V)
CHI(HZH
lrush 1AF = 200/ div
21.00A] 200ms/div
lo=100%
ACTIOV (544)
lrush 2x} = CHe(H &)
23.60A] 20A/div
200ms/ div
Inrush Current Characteristics (220V)
] CH2(&2h)
lrush 1A} = 2008/ div
B57.9[A] 100ms/ div
lo=100%
AC220V (544)
lrush 2x} = i CH3(H &)
11.6[A] 204/div
100ms/div

Input Line Harmonics Characteristics (110V)

o [EcEicon-a-2 mi (laze Al ]
lo=100% A Lo
ACT10V (544) IECB1000-3-2 0.100
j 0.210 —
U.Jcll- e

reut curent harnonlcs

e L
18 1T 1% 21 2% 35 27 23030 33 3% 37 W
Harmanizs murka:

B fAeasured Value = Lmil

Input Line Harmonics Characteristics (220V)

cpk curenk harmonics = oagued Value ——Lini

o . IECEICOD0=-2-2 _im1i [class &)
n' 7,300
lo=100% o
AC2ZOV o IECE1000-3-2 Fom ) —_—
% 0,110 -

Harmaniz rumkz




6-1. CSF1500-28 Input characteristics

(1) Power Analyzer WTHE00 (YOKOGAWA)
(2} Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

(maA)

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.5814 0.5014 0.4794 0.4744 0.5154 0.5634
(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 9.7004 7.8104 B.5594 51474 3.984A 3.371A
(50%)

274 | Efficiency 85.90% 86.89% 87.44% 83.21% 83.76% 89.35%
Load C'Sﬁgfﬂ 19,481 A 15.738A 13,0554 10,0454 7.7074 B. 4524
(100%)

BAA Efficiency 85.51% 87.17% 85.21% 89.34% 90.11% 90.69%

Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y

]

Loadoém'm 0.885 0.813 0.719 0.554 0.394 0.299
Q
Loag;io %) 0.995 0.994 0.992 0.987 0.974 0.950
Q
Lm%gfo’/") 0.999 0.998 0.998 0.996 0.990 0.978
Leakage Current Characteristics Condition Ta: 25°C
WVin
| g0V 110V 220V 064y
]
Line L 0.60 0.64 0.78 0.85
(maA)
Line N 0.60 0.62 0.80 0.97




6-2. CSF1500-28 Output characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)

£ CH1 : BNC Cable 1.5m, 50Q, Band Width : 200Mhz

& CH1 : QUTPUT CURRENT — CPEOO (Current Probe)

O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)
{2} Digital multi meter 2000 (KEITHLEY)

Line & Load Regulation Characteristics

Condition Ta: 25%C

| vin a0V 110v 132V 170V 200V 284V | Line Regulation
0
Load (0A4) 28.034v | 28.033Y | 28.033V | 28.032V | 25.032V | 28.032V emy
Load (h0%) 28.038Y | 28.038Y | 25.038Y | 28.038Y | 25.037V | 28.036V 2my
Load (100%) 28.04MV | 28.041Y | 28.041V | 28.041Y | 28.041V | 28.041V omYy
Load Regulation Ty 8my 8my 9y 9\ 9y
2 =g =H&af ur b1
Dynamic Load Besponse Characteristics (100Hz)

CHIHEZ)
b=10<100%  +VPK = 173mYy 50A/div
fs=100Hz (0.61%) 5ms/div

AC220Y Duty=50%
Slew rate -YPK = 165mY CHe(Heh
10uS (0.59%) 500mYy/ div
5ms/ div
Dynamic Load Response Characteristics (1KHz)
CHIHEZ)
0=0100% | +VPK = 155mV 52%%%’;\;
fs=1Kz (0.55%)
ACe20y Duty=50% )
Slew rate =VPK = 185mY CHE@%.)
50US (0.59%) 500mV/div
R00us/div

Ripple & Noise characteristics

lo=100%

ACZ20V 7

Ripple
52m

Ripple & Moise
122m\\4'rp_p

CHI(HE2H
50my/div
Sus/div

Terminal SRR

Elec—cap:100uF

Film-cap:0.47uF
ks =4

= (=




6-2. CSF1500-28 Output characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
<> CH1 @ AC INPUT WOLTAGE - ADP305 (High Voltage Differential Probe)
> CHZ2 @ PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)

oz | =9 =5zt il bl D
Tumn on time characteristics

ACZ20V

lg=100%
544

Ton = 1.12s

Rise = 99.8ms

I Timebase Trgger Display Cursors Measure Math Anabsls UL
I
|
|
|

k a1l TR i

‘ TR
- ,ﬁ,,,$‘ it i = il

‘ I M il 'M {alalill M“n‘! U GL GG [

\
!
\
.

T
1

Measure Pirise(c3) == P3-o

CH1(&2H)
360V div
200ms/div

CH3(&2H)
200v/div
200ms/div

CHA4(F2H)
20V /div
200ms/div

Hold up characteri

stics

ACZ20V

lo=100%
54A

Tofi = 16. 1ms

AN N A NN
—\g 1 \ f \\ [\ J A\ e i b s
\ \\J' V V V }

CH1(&EH)
350/ div
20ms/div

CH3(H2H)
200V div
20ms/div

CHA(H )
20/ div
20ms/div

Over Current protection characteristics

ACZ20V

OCP=65.3[A]
(120.9%)

CHI(HZF)
10A/div
Bus/div

CHz(H2h
BV div
sus/div

Over Voltage protection characteristics

ACZ20V

|o=1 0%
5. 44

OWP =35.7[V]
(127.5%)

CHI(HZH
10V/div
100ms/div




i7—1. CSF1500-48 Input characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
& CHT @ AC INPUT WOLTAGE - ADP305 (High Yoltage Differential Probe)
& CHZ » AC INPUT CURRENT = CPB00 (Current Probe)

(2} Power Analyzer WTE00 (YOKOGAWA)

ol | =9 =53} i bl
Inrush Current Characteristics (110V)
) CHI(HZH
lrush 1AF = 200/ div
22 4 A 200ms/div
lo=100%
ACT10V (30A)
ush 2%} = CHZ(H =)
200ms/ div
Inrush Current Characteristics (220V)
. _\WH‘“IWH““H“H*“‘M““H*“H”W \_: CH2(&2h)
lrush 1&f = ‘ [ | | l ]‘ | “ 3 2000/ div
64 7[A] | A Hn L AR | 100ms/ div
lo=100% | 1
ACZZ0N (324) mi———fff [ Tﬁiiiiwmmwmmw‘
lrush 2%t = ‘ } CH3(HZ)
88[!’3\] w g = pares i QOA/dIV
100ms/div

Input Line Harmonics Characteristics (110V)

reut curent harnonlcs

b I [EcEicoo-3-2 ami (oiase o |
. taoo g
I=100% o Lo
ACTIOV © ECB1000-3-2 | § o,
i: 0,210 l
0,201 — -

13 B 7 9 111218 17 12 21 23 26 27 23 31 33 3% 27 23
Harmaniz mumkar

Input Line Harmonics Characteristics (220V)

o . IECEICO0-2=2 _im1 (class &)
om0 AN
|o:1 00% -9 §= 000 |
ACZ20Y (32) [ECE1000-3-2 2 100 | —
% 0,310 -

1 3 BE 7 9 111215 17 19 21 25 26 27 23 31 33 25 37 22
Harmaniz rumkz




i7—1. CSF1500-48 Input characteristics

(1) Power Analyzer WTHE00 (YOKOGAWA)
(2} Digital multi meter 2000 (KEITHLEY)

Input Current & Efficiency Characteristics

Condition Ta : 257C

| vin 90V 110Y 132V 170V 200V 264y
0]

| 0ad clﬂﬁg}nt 0.6124, 0.5324 0.4924 0.4824 0.5174 0.5574
(min)

OA Efficiency - - - - - -
Load C'Sr?gfﬂ 10,1824 8.10B4 B.7304 5.2154 4.037A 3.431A
(50%)

18A | Efficiency 83.51% 85.97% 86.99% 87.49% 85.69% 85.81%
Load C'Sﬁgfﬂ 19.975A 16.153A 13,1224 10.0B5A 77674 B.5284

(100%)
32A Efficiency 84.70% 86.68% 85.02% 89.20% 90.20% 90.67%
Power Factor Characteristics Condition Ta: 257C
| vin 90V 110V 132V 170V 200V 264y
]
Loadoém'm 0.880 0.813 0.729 0.581 0.418 0.321
Q
Loaﬁj éio %) 0.999 0.998 0.996 0.990 0.977 0.955
Q
Loadggfo’/") 0.999 0.999 0.999 0.997 0.992 0.981
Leakage Current Characteristics Condition Ta: 25°C
WVin
| 9oV 110V 220V 264V
]
Line
0.62 0.65 0.88 1.0
(maA)
Line N 0.60 0.65 0.85 0.96
(maA)




7—2. CSF1500-48 Qutput characteristics

(1) Oscilloscope © WAVE Bunner 104Mxi (LeCroy)
£ CH1 : BNC Cable 1.5m, 50Q, Band Width : 200Mhz
& CH1 : QUTPUT CURRENT — CPEOO (Current Probe)
O CH?Z @ QUTPUT WOLTAGE — PPOOB (Passive YWoltage Probe)
{2} Digital multi meter 2000 (KEITHLEY)

Line & Load Regulation Characteristics

Condition Ta: 25%C

| vin 90V 110V 132V 170V 200V 284V | Line Regulation
0
Load (0A) 43.039Y | 48.039Y | 48,039y | 48.039Y | 48,039y | 48.039Y omy
Load (h0%) 48.042y | 48.043Y | 45.043V | 48,043V | 45,044y | 48.044Y 2my
Load (100%) 45,041 | 48.043Y | 458.044Y | 438.046Y | 48.046Y | 48,047V EmYy
Load Regulation 3my Ay By Ty my 8my
2 =g =H&af ur b1
Dynamic Load Besponse Characteristics (100Hz)
| e
| CHI(EE)
b=100100%  +VPK = 184mV | 20A/div
fs=100Hz (0.38%) ] 5ms/div
ACo2ny Duty=50% i
Slew rate -VPK = 152mv  — i st s Lt CH2(Fgh
10uS (0.31%) | | 500mv/div
e e 5ms/div
Dynamic Load Response Characteristics (1KHz)
[ LeCroy|
| CHIER)
| | H
0=0100%  +VPK = 200mV | 5%%"\/%\’.’
fs=1Kz (0.41%) ' | us/div
AC220V Duty=50% | )
Slew rate | -VPK = 168mY . N N N Y CHE(X )
50US (0.35%) | 500mv/div
‘ ! R00us/div

Ripple & Noise characteristics

lo=100%

ACZ20V 300

Ripple
34.5my

Ripple & Moise
130m\\fp_p

CHI(HE2H
50my/div
Sus/div

Terminal SRR
Elec—cap:100uF
Film-cap:0.47uF

ks =4

= (=




7—2. CSF1500-48 Qutput characteristics

(1) Oscilloscope @ WAVE Runner 104Mxi (LeCroy)
<> CH1 @ AC INPUT WOLTAGE - ADP305 (High Voltage Differential Probe)
> CHZ2 @ PFC OUTPUT VOLTAGE - ADP305 (High Voltage Differential Probe)
<> CH3 @ QUTPUT YOLTAGE - PPO09 (Passive Yoltage Probe)

pag =]
= T

=

HZH
(=R =7

i

Uy

g

H O

Tum on

time characteristics

ACZ20V

lg=100%
32A

Ton = 807.8ms

Rise = 120ms

% |
i J‘\\H\}i\‘\\}\}r‘}\:‘w}w\wm

) i i it
Il | |
SRR ‘k}{ TRl
! |

i

—T

CH1(&2H)
360V div
200ms/div

CH3(&2H)
200v/div
200ms/div

CHA4(F2H)
ROV div
200ms/div

Hold up characteri

stics

ACZ20V

lo=100%
32A

Toff = 15.41ms

CH1(&EH)
350/ div
20ms/div

CH3(H2H)
200V div
20ms/div

CHA(H )
BOV/div
20ms/div

Over Current protection characteristics

ACZ20V

OCP=41.9[A]
(130%)

CHI(HZF)
10A/div
10us/div

CHz(H2h
10V/div
10us/div

Over Voltage protection characteristics

ACZ20V

|o:10%
3.24

OWP =62.6[V]
(130%)

CHI(EER
20N /div
100ms/div




