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Evaluation Method

Circuits used for determination

L. HIEHIE
L1 JEER
(1) ##HHME  Steady state data

PAF450F280-%

Controlled temp. chamber

<

v
Fuse +S
+Vin  +Vo
63A ]
Clj, Cg+ Cs
200-400VDC ¥ PS. v _1 7 VR
T Vin Vo Oscilloscope
P ) Bandwidth : 100MHz
calcsl LT csl cil. _ S
T T 7T 1.5m 50Q Cable
= l ‘
C1:22uF Electrolytic Capacitor C5:2.2uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor
C4: 12V-1000uF X 2parallel Electrolytic Capacitor ~ C8: 4700pF Ceramic Capacitor
24V,28V-820uF Electrolytic Capacitor R:50Q
48V-1000uF X 2series Electrolytic Capacitor ! 1 50mm
==NOTE==
"1, 1f the ambient temperature is less than -20°C,
use twice of the recommended capacitor.
(2) BERYU 7 MEE Warm up voltage drift characteristics
Fuse +S
A +Vin  +Vo
6.3A
ci, cﬂ+ cs
280vDC -(- P.S. v 7 R
-Vin  -Vo
2(C3 5G| cel c7
ES
l o
C1: 22uF Electrolytic Capacitor C5:2.20F Ceramic Capacitor
C2,C3:; 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor
C4:12V-1000uF X 2parallel Electrolytic Capacitor I: 50mm
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor
(3) WEFRERNE  Over current protection (OCP) characteristics
Controlled femp. chamber
Fuse +S
+Vin  +Vo
63A ——
Cl1l|, C4£+ Cs
200-400VDC P.S. ‘11 VR
= vin o
calesl g5 D cel ca

C1: 22uF Electrolytic Capacitor
C2,C3: 330pF Ceramic Capacitor

C4: 12V-1000uF X 2parallel Electrolytic Capacitor

24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor
==NOTE ==
‘1, If the ambient temperature is less than -20°C,
use twice of the recommended capacitor.

DENSEI-LAMBDA
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CS: 2.2u0F Ceramic Capacitor
C6,C7: 0.022uF Ceramic Capacitor
[: 50mm
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(4) EEERFERE  Over voltage protection (OVP) characteristics

G
i T

!

C1: 22uF Electrolytic Capacitor C5:2.2uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor

C4:12V-1000uF X 2parallel Electrolytic Capacitor /: 50mm
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

(5) HAISLH LDV K Output rise characteristics

Fuse
6.3A
C4/ Cs
280VDC -‘: VR
C6_L C17
!
—

C1: 22uF Electrolytic Capacitor ) C5:2.2uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor

C4:12V-1000uF X 2parallel Electrolytic Capacitor 7: 50mm
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

(6) HIAISLH T2 0 ##E Output fall characteristics

HIISLH B30 L R

Same as output rise characteristics

DENSEI-LAMBDA T2
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() BAMNLERVRE  ( ON/OFF =2v b o—Lk)
Output rise characteristics with ON/OFF CONTROL

Fuse
l 63A
e, c4, Cs
280VDC I VR
calcs cel c7l
L -
e / .
C1: 22uF Electrolytic Capacitor C5:2.2uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor

C4:12V-1000uF X 2parallel Electrolytic Capacitor 1: 50mm
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

@) HAMLTAURME ( ON/OFF =v ho—Lk)
Output fall characteristics with ON/OFF CONTROL

HANH ERYV#E ( ON/OFFay hu—LB) LRT
Same as output rise characteristics with ON/OFF CONTROL

(9) BIESE (ARRZE) %M Dynamic load response characteristics

Fuse
6.3A
C4 C5
Current probe Load | 1
280VDC i —IL
I Load | 2
Cé6 C7 Dynamic dummy load
T T Output Current Waveform
Tout 50% ~— 100% Duty:50%
I
C1: 22uF Electrolytic Capacitor C5:2.2uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C6,C7: 0.022uF Ceramic Capacitor

C4:12V-1000uF X 2parallel Electrolytic Capacitor [: 50mm
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

DENSEI-LAMBDA T-3
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(10) AD3¥— & (ZEAEH) %  Inrush current characteristics
S Fuse
—
6.3A
cg|, Cy,
280VDC 7 () R
T R1
CZ_LCB
g T
Cl1: 22uF Electrolytic Capacitor C6,C7: 0.022uF Ceramic Capacitor
C2,C3: 330pF Ceramic Capacitor C8: 450uF Electrolytic Capacitor
C4: 48V-1000uF X 2series Electrolytic Capacitor ~ R1: 0.010
C5: 2.2uF Ceramic Capacitor I: 50mm
(1) BA YV » 7 7 A XEEF Output ripple and noise waveform
(8) Normal Mode
Fuse +S
+Vin  +Vo
6.3A
Cly, C4| \Cs5
280VDC -’- P.S. 7 R
, Oscilloscope
-Vin  -Vo .
c2lca] 4Lsg 6 Bandwidth ; 100MHz
Tenr 8 cal ezl = = o
T TT 1.5m 50Q Cable
=
I
e

Cl1: 22uF Electrolytic Capacitor

C2,C3: 330pF Ceramic Capacitor

C4:12V-1000uF X 2parallel Electrolytic Capacitor
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

(b) Normal + Common Mode

C5:2.2uF Ceramic Capacitor
C6,C7: 0.022uF Ceramic Capacitor
C8: 4700pF Ceramic Capacitor
R1:50Q

! : 50mm

v
C4l, > C5 R
Fuse +S )
+Vin  +Vo
6.3A
cll, cs 1.5m 50Q Cable
280VDC P.S. T @
Oscilloscope
Bandwidth : 100MHz
-Vin  -Vo
SG
czlesl cnr S \CQLCi
ji TT
-
= 11 :
g
L

4

C1: 22uF Electrolytic Capacitor

C2,C3: 330pF Ceramic Capacitor

C4: 12V-1000uF X 2parallel Electrolytic Capacitor
24V,28V-820uF Electrolytic Capacitor
48V-1000uF X 2series Electrolytic Capacitor

DENSEI-
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C5: 2.2uF Ceramic Capacitor
C6,C7: 0.022uF Ceramic Capacitor
C8: 0.]uF Ceramic Capacitor

h: 50mm

J,: 150mm

£;» 150mm

LAMBDA
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(12) EM I %%  Electro-Magnetic Interference characteristics
(2 MEWRTFEE (FBE/ 12X Conducted Emission Noise

HERHRE (i)

FELUEIE I 48 D.U.T. (Earth)
AMN 50Q/50ud -
o
Spectrum Analyzer oz T i
EMI Test Receiver
RF Relay Matrix
. BRa—F .
v AC Cord E
Stand H=80cm
) [ y
S Em— oA —
. AFTER
é%aji Metal Ground Plain Filter fnput Line
(b) HMEEESRME (B 1 R)  Radiated Emission Noise
. D=3m
N SRR ()
Spectrum Analyzer ; D.U.T. (Earth)
EMI Test Receiver N az=HZn FTrorr &
RF Relay Matrix Biconical Antenna / Stand
s —
= F =TT
H = 80cm / Turn Table
: f
[
" e > AHEIR
Eoth Metal Ground Plain Filter Tnput Line
(1) VCCIclass AXHIST 7Y or—3 a3 i 25 A
VCCl class A application system
L1 L2
Cco  Cl10
280VDC s v R

ciiciy]

L I 5

= -
C1,C2,C5: 0.68uF Film Capacitor C10: 2.2uF Ceramic Capacitor
C3,C4,C7,C8: 680pF Ceramic Capacitor C11,C12; 0.022uF Ceramic Capacitor
C6:22uF Electrolytic Capacitor L1: 5SmH
€9:12V-1000uF X 2parallel Electrolytic Capacitor L2:3.8mH

24V,28V-820uF Electrolytic Capacitor {3 50mm

48V-1000uF X 2series Electrolytic Capacitor

DENSEI-LAMBDA T-5
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List of equipment used

PAF450F280—

EQU]PMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL PHOSPHOR OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LECROY DS-4354
3 | DIGITAL MULTIMETER ADVANTEST R6441B
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE LECROY APO15
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | CONTROLLED TEMP. CHAMBER TABAJ ESPEC SU-261
8 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
9 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
11 | RFRELAY MATRIX ROHDE & SCHWARZ PSU
12 | AMN KYORITU DENSHI KNW-408
13 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
14 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
15 | DCPOWER SUPPLY TAKASAGO AA-2000XG
DENSEI-LAMBDA T-6
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2. FtET—X Characteristics
2.1 Bkpit Steady state data
(1) A7) - &ff - BELH
Regulation - line and load, temperature drift

| 12v |
1. Regulation - line and load Condition Tbp : 25°C
Iout\Vin | 200VDC | 280VDC | 400VDC line regulation
0% 12.001V | 12.002V | 12.001V lmV 0.008%
50% 12.001V | 12.001V | 12.001V OmV 0.000%
100% 12.000V | 12.001V | 12.001V 1mV 0.008%
load ImV ImV OmV
regulation 0.008% [ 0.008% | 0.000%
2. Temperature drift Conditions Vin : 280VDC
Iout : 100%
Thbp -40°C 25C 100°C temperature drift
Vout 11.925V | 12.001V | 12.009V | 84mV | 0.700%
24V |
1. Regulation - line and load Condition Tbp : 25°C
Iout\ Vin | 200VDC | 280VDC | 400VDC line regulation
0% 24.079V | 24.079V | 24.078V ImV 0.004%
50% 24.079V | 24.079V | 24.079V OmV 0.000%
100% 24.078V | 24.078V | 24.079V ImV 0.004%
load ImV ImV 1mV
regulation 0.004% | 0.004% | 0.004%
2. Temperature drift Conditions Vin : 280VDC
Iout : 100%
Tbp -40°C 25C 100°C temperature drift
Vout 23.947V | 24.078V | 24.086V | 139mV | 0.580%

DENSEI-LAMBDA
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(1) AH

- BT BEEE

Regulation - line and load, temperature drift

I 28VT

1. Regulation - line and load

- PAF450F280—*

Condition Tbp : 25C

| 48V |

Tout\ Vin | 200VDC | 280VDC | 400VDC line regulation
0% 28.084V | 28.084V | 28.084V OmV 0.000%
50% 28.084V | 28.084V | 28.084V 0mV 0.000%
100% 28.084V | 28.085V | 28.085V 1mV 0.004%
load OmV ImV ImV
regulation 0.000% | 0.004% | 0.004%
2. Temperature drift Conditions Vin : 280VDC
Iout : 100%
Tbp -40°C 25C 100°C temperature drift
Vout 27.958V | 28.085V | 28.095V | 137mV | 0.488%
1. Regulation - line and load Condition Tbp : 25C
lout\Vin | 200VDC | 280VDC | 400VDC line regulation
0% 47.942V | 47.943V | 47.941V 2mV 0.004%
50% 47.942V | 47.943V | 47.942V ImV 0.002%
100% 47.942V | 47.943V | 47.941V 2mV 0.004%
load OmV OmV ImV
regulation 0.000% | 0.000% | 0.002%
2. Temperature drift Conditions Vin : 280VDC
Iout : 100%
Tbp -40°C 25°C 100°C temperature drift
Vout 47.776V | 47.943V | 47969V | 193mV | 0.402%

DENSEI-LAMBDA



PAF450F280—*

2.1 2) HHEE -V v P VEBEMANEE

Output voltage and Ripple voltage v.s. Input voltage

Conditions Iout : 100 %

Tbp : -40 C
0 25°C
1100 C
12V
13.0 500
Outbut ch)ltagef
120 s : : - 3 e 400 2
> | 2
S0 110 gt L 300 E
< ]
= &0
S )
: S
B 100 [ 200 =
& 2
= | | 1 ; i i ; 1 i : I o
o ; 3 | b | | | ! | | B
9.0 [t Rippleoltage |0 2
8.0 3 ‘ 0
150 200 250 300 350 400 450
Input voltage (V)
24V
26.0 500
Outbut V(fbltagef
240 | R e e R L LS S S 1 400 2
3 | s
80220 ot {300 E
< o]
= )
S £
£ 200 S
& o
S g
18.0- e
16.0 0
150 200 250 300 350 400 450
Input voltage (V)
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2.1 (2) HABE -V vy I VBERFANEE
Output voltage and Ripple voltage v.s. Input voltage

Conditions Tout : 100 %

Tbp : -40
1 25
: 100
28V |
30.0 500
Output VOltage
280 [T T 4 400
S
&0 26.0 oo 1 300
S 1
IS |
> :
B 240 prod b 1 200
% Rlpple Voltage J
& . :
22,0 e T T 100
20.0 0
150 200 250 300 350 400 450
Input voltage (V)
48V
55.0 1000
50,0 [ Outf)utfvc}}tage fffffffffffffffffffffffffffffffffffffff 800
s |
S 45.0 pde b 600
]
E
S 400 |} Rlpple Voltage 777777777777777777777777777777777777 1 400
& ;
= |
e :
35.0
30.0 0
150 200 250 300 350 400 450

Input voltage (V)

DENSEI-LAMBDA
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T

Ripple voltage (mVp-p)

Ripple voltage (mVp-p)
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2.1 (3) =& - ANERIHIER

Efficiency and Input current v.s. Output current

Conditions Vin: 200 VDC -------

:280 VDC —-—-—
:400 VDC
Tbp: 25°C
12V |
100 : : : ; : : i : ; ; 5.0
| | | Efﬁcierilcy ‘ | | |
S <
=
= 5
Output current (%)
24v |
100 : | : | 1 : : : 3.0
S &
> 5
:
2 E
= E

0 20 40 60 80 100
Output current (%)

T-11
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2.1 (3) #FE - AN EFRH /B

PAF450F280—*

Efficiency and Input current v.s. Output current

28V
100
90
S
> 80
8
3
= 70
[8a)
60
50
48V
100
90
S
2
k5
9
=
[}

Conditions Vin : 200 VDC

1280 VDC —-—-—

£ 400 VDC
Tbp : 25 C

Efﬁcieﬁcy

5.0

40 60 80 100
Output current (%)

1 ! i V 1 5 ) O
Efficiency

40 60 80 100
Output current (%)

DENSEI-LAMBDA

Input current (A)

Input current (A)
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2.1 (4) ZEHASIEBIE
Efficiency v.s. Input voltage

PAF450F280—*

Conditions Tout : 50 %
80 %
: 100 %
Tbp: 25°C
12V
100 | 1 i
‘ ‘ ‘ E;fﬁcie;ncy
(o) [ N S ‘
Sgof
> | | | : |
[5) I I 1
5 I R
870
m | ; | | |
60 |
50 -
150 200 250 300 350 400 450 -
Input voltage (V)
24V
100 1 1 1 1 '
Efficiency
90 ;"-F-,-__ _____ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
S 80 b ]
>
Q
3
é 70 e e e fateiule T Sy O R S S S
m
60 |t
50
150 200 250 300 350 400 450
Input voltage (V)

DENSEI-LAMBDA
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2.1 (4) BN ANEE
Efficiency v.s. Input voltage

PAF450F280—*

DENSEI-LAMBDA

Conditions Iout : 50 %
: 80 %
: 100 %
Tbp : 25°C
| 28V
100 1 | )
_ Eifﬁcie?ncy
90 ‘,,,,,,4,,,,,,,,L;,,,,,,ﬂ:,lfif_:,:,z,‘g,-,A,‘L_,,,,,,__;__,,_,,_ - 7 —
?B 80 |- 777777777
> :
[5) 1
=
B
,_é’ TO b
ai
60 7 77777777 77777777 777777777777777777777777777777777777777777777777777777777777777777777
50
150 200 250 300 350 400 450
Input voltage (V)
48V |
100 1 1 1
‘ ‘ ( Efficiency
90 , ,,,,,,,, T e S S S N
SRR SN S A U S NN N S S S S A
2
g
270
m
T R 5 M S N SR SO SO
50
150 200 250 300 350 400 450
Input voltage (V)

T-14
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2.1 (5) ZFHAR—2F L — MEE
Efficiency v.s. Baseplate temperature

Conditions Vin : 280 VDC

Iout: 50% -~
: 80% ——-—-
: 100 %
| 12v ]
100 ;
| § § Efﬁcieﬁcy
90 |- P R e SRS R
Sgof ]
P ' 1 1 ; 1 1 1 1
Q ' : ' 1 ! ' 1 i
§ ' 1 1 ! 1 1 | '
o B s S NS w—
m 5 3 3 i j i § |
60 [
50 | ; |

24v |

100

_________

e S S S A S S —

Efficiency (%)

e s e N N S S N

T T —

50 1 i f ?

- T-15
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2.1 (5) BRXFR—2F L — NMEE
Efficiency v.s. Baseplate temperature

PAF450F280—x

Conditions Vin :280 VDC

TIout: 50 % ~-——----
D80 % —-—m—
1100 %
28V |
100 1 1
Efﬁcieﬂcy
90 | T e s e o
& 80
P ‘
(&) j
5 |
ql'% 70 4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= !
60 T e K SN S S RS
50 | \ |
-60 -40 -20 0 20 40 60 80 100 120
Tbp (*C)
48V
100
90
S0 b
>
Q
8
a‘é TO
H |
60 ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
ol |
-60 -40 -20 0 20 40 60 80 100 120
Tbp (C)
T-16

DENSEI-LAMBDA



PAF450F280—*

2.2 BERD 7 MM

Warm up voltage drift characteristics

Conditions Vin ;280 VDC
Tout : 100 %

Ta : 25°C

12V

0.60

00 |
S
Y e U S S —
= : | ! ; | ! i
)
S 0.00
2oy
> ] Il ] + 1 1 ]
E o N o S L
g 020 i A S B
o 3 : 3 3 : | :

040 [

-0.60

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (hrs)

| 24v

0.60

e e S B

020 |

0.00 |,
s

020 |

Output voltage drift (%)

040

-0.60

0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
Time (hrs)
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2.2 BEFRY 7 Mtk
Warm up voltage drift characteristics

Conditions Vin : 280 VDC
Tout : 100 %

Ta : 25°C

28V |

0.60

775 EN N S S -
g S T T R
E 020 [
- ! ! ! ! ! ! !
S
8 0.00
g | ; : 1 i : .
Eozof
] | 1 : 1 1 i i
o | | | | | I |

040 [

-0.60

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (hrs)

48V

0.60

00 [
S | | | | | | |
€020 [
-5 : : : : | : :
S
8 000 [——
= | | | L : : |
2 020 e .
p= i ! ! ! ! ! !
© | | | | z | |

-0.40 |- R ffffffffffff ffffffffff -

-0.60

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (hrs)
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PAF450F280—

2.3 M EIRRERE

Over current protection (OCP) characteristics

Conditions Vin : 200 VDC —~~----
: 280 VDC ————-
: 400 VDC
Tbp: 25°C
12V
14.0
o
o 100 ol
\>-/ 1 | 1 ! ! i i i | 1 ' 1 1
o P TS SNPSUSUNUIS WONS NS A S SRR AR ENE SO A
@ 8.0 | | | | | | | | | | | |
S ? | ; | :‘ : | ! i 3 ; ! !
2 60 b L e e s ARSI AR S | S e
; ; i | ! i ; | 3 i 3 | : |
L s e S S |
20 bbb
0.0 —
0 20 40 60 80 100 120 140
Output current (%)
24V |
30.0
XY R S U U S O O S U N O
S e s et O 1 I S
o e
= i . | | | 1 1 1 | | . 1 1
= 150 b boeeee oo boeoeees e SR st SRS EOSREE R N 3 N b b
S e
= i i : 3 ! ! :‘ | 3 ; i :’ :
5100 b
© e
e T Y W W OO T
0.0
0 20 40 60 80 100 120 140
Output current (%)
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2.3 B RER
Over current protection (OCP) characteristics
Conditions Vin : 200 VDC ---—---
: 280 VDC ————-
: 400 VDC
Top: 25°C

28V
35.0

o S e s U WU W U N O

250 o L
L A e S SO N S N

180 o

Output voltage (V)

D i M W W S I S

T e e e T O I S
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0 20 40 60 80 100 120 140
Output current (%)

| 48v ]
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500 po e b L
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L e i e

Output voltage (V)

200 | bl

s E T T N S W N O

0.0

0 20 40 60 80 100 120 140
Output current (%)
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PAF450F280—

2.3 BRI RFE

Over current protection (OCP) characteristics
Conditions Vin : 280 VDC
Tbp: -40°C  -------
S 25C  ————-
:100C ——

| 12v

14.0
1.0 frre
o 100 fobb b
2 T e
I T T e i e e e e R .
E R
Z 60 | [ o e St At SRR S ro P
é ! i 3 3 i :' 3 3 ; ; ; i :'
e e WO W W N B | W W
N
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0.0 :
0 20 40 60 80 100 120 140
Output current (%)
24V |
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250 b
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Output current (%)
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2.3 EEF IR
Over current protection (OCP) characteristics
Conditions Vin : 280 VDC
Tbp: -40°C  ----—-—--
25C  ————-
:100C ——

28V |

35.0
e s o T JOUS W NN W S W B
I R et S NN S
S T
$ 200 |
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T e e e e e e S 1/ S
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0 20 40 60 80 100 120 140
Output current (%)
48V |
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0 20 40 60 80 100 120 140
Output current (%)
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2.4 EEERERNE

Over voltage protection (OVP) characteristics

Conditions Vin : 280 VDC

Iout: 0%
Tbp: 25°C
12V |
- ~—OVP Point
’“‘J\ ~—Vout
L —0V
S5V/DIV 1s/DIV
24V

: : <OVP Point
\—\ } “—Vout

.,
—0V

10V/DIV | 1s/DIV

DENSEI-LAMBDA
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2.4 IBECIRESM

Over voltage protection (OVP) characteristics

28V

PAF450F280—*

Conditions Vin : 280 VDC
Tout: 0%
Tbp: 25°C

—\

AN

' |—OVP Point
“—Vout

—0V

10V/DIV |

1s/DIV

48V

N

S

~—~OVP Point
“~—Vout

—0V

20DV |

1s/DIV

DENSEI-LAMBDA
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2.5 A H B Ktk

Output rise characteristics

Conditions Vin : 280 VDC
Tout: 0%
Tbp: 25 °C

12V

CH1-| — - —Vout

-0V

CH2— f —Vin

- oV

CH1: 5V/DIV CH2: 200V/DIV
100ms/DIV

24V

CHI1— - —Vout

<0V

CH2— S - |~Vin

- |eov

CH1: 10V/DIV | CH2:200V/DIV
100ms/DIV
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2.5 HASED B30 Ktk

Output rise characteristics

Conditions Vin : 280 VDC
Tout: 0%
Tbp: 25°C

28V

CH1— , “—Vout

- oV

CH2— + <—Vin

—0V

CH1: 10V/DIV | CH2: 200V/DIV
100ms/DIV

48V

CH1— T —Vout

- |—ov

CH2— <Vin

0V

CH1:20V/DIV | CH2:200V/DIV
100ms/DIV
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2.5 HALDH 3D Fetk

Output rise characteristics

Conditions Vin : 280 VDC
Tout : 100 %
Tbhp: 25°C

12V

CHI-| — ‘ —Vout

<0V

CH2— —Vin

—0V

CH1: 5V/DIV CH2: 200V/DIV
100ms/DIV

24V

CH1— : . ' —Vout

—0V

CH2— - “Vin

- eov

CH1: 10V/DIV_ | CH2:200V/DIV
100ms/DIV
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2.5 HAH EX Y Fpitk

Output rise characteristics

Conditions Vin : 280 VDC
Tout : 100 %

Tbp: 25 °C
28V
CHI1— R ! : : ~—Vout
J e\
CH2—| — —Vin
—QV
CH1: 10V/DIV CH2: 200V/DIV
100ms/DIV
48V
CH1—| /, : : e=vout
. oV
CH2— L N N N —Vin
—oV
CH1: 20V/DIV CH2: 200V/DIV
100ms/DIV
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2.6 HASEH T Kk

Output fall characteristics

Conditions Vin : 280 VDC

PAF450F280—*

Tout: 0%
Tbp: 25°C
12V
CH1— [« Vout
L i
— 0V
CH2— «<—Vin
—0V
CH1: 5V/DIV CH2: 200V/DIV
10s/DIV
24V
CH1— | Vout
\\.
AR [0V
CH2— , —Vin
— 0V
CH1: 10V/DIV CH2: 200V/DIV
10s/DIV

DENSEI-LAMBDA
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2.6 HAOSEHTHY Kk

Output fall characteristics

PAF450F280—

Conditions Vin : 280 VDC

Tout: 0%
Tbp: 25 °C
28V
CH1— ~—Vout
<
: : fﬂ —0V
CH2— <Vin
—0V
CHI1: 10V/DIV CH2: 200V/DIV
10s/DIV
48V
CH1— | [« Vout
SRR 2NN A 0V
CH2— <—Vin
\\ “—QV
CH1: 20V/DIV CH2: 200V/DI1V
10s/DIV
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2.6 HASL BTN Rk

Output fall characteristics

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25°C

12V

CH1— j —Vout

L — [0V

CH2—| — —Vin

<0V

CH1: 5V/DIV CH2: 200V/DIV
1ms/DIV

24V

CHI1— B |<Vout

s\

CH2— iy __[&Vin

- [eov

CH1: 10V/DIV | CH2:200V/DIV
1ms/DIV
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2.6 HANH T

Output fall characteristics

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25°C

28V

CH1— [ o <—Vout

o\

CH2— i —Vin

0V

CHI1: 10V/DIV | CH2:200V/DIV
1ms/DIV

48V

CHi1— S B “—Vout

- <0V

CH2— —Vin

CH1: 20V/DIV | CH2:200V/DIV
1ms/DIV
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2.7 WA ERVEE (ON/OFF 2y ba—/LiE)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC

Tout: 0%
Tbp: 25 °C
12V
CH1— /F - V “—Vout
- j e : 0V
CH2— : —Vent
—0V
CH1: 5V/DIV CH2: 5V/DIV
10ms/DIV
24V
CH1— N // ‘ “—Vout
A ooy
CH2— ] ' <Vent
«—0V
CHI1: 10V/DIV CH2: 5V/DIV
10ms/DIV
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2.7T HAN B ERVEE (ON/OFF =2y bk —/LE)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC

Tout: 0%
Tbp: 25°C
28V
CH1— ] : —Vout
A
CH2—| — «Vent
—(0V
CH1: 10V/DIV CH2: 5V/DIV
10ms/DIV
48V
CHI1— W /[ : —Vout
CH2— ' - — |—Vent
—0V
CH1: 20V/DIV CH2: 5V/DIV
10ms/DIV
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PAF450F280—*

2.7T HASH ERVEE (ON/OFF 2y b r—/L 5
Output rise characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25 °C

12V

CH1— | - ' —Vout

. - oV
CH2—| : —Vent

—0V

CH1: 5V/DIV CH2: 5V/DIV
10ms/DIV

24V

CHI-{ / : —Vout

. —QV
CH2— ; <—Vent

—0V

CH1: 10V/DIV CH2: 5V/DIV
10ms/DIV
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2.7 HASLH ER v (ON/OFF a2y Fa— L)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25 C

28V

CHI— ; <—Vout

TR |

CH2— : —Vent

<—0V

CH1: 10V/DIV CH2: 5V/DIV
10ms/DIV

48V

CHI— ; —Vout

£ S R R na K B S AV
CH2— - — [«<=Vent

—0V

CH1: 20V/DIV CH2: 5V/DIV
10ms/DIV
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2.8 HAINBLTRVHEME (ONOFF = b a— L)
Output fall characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC

Tout: 0%
Tbp: 25°C
12V
CH1— \ —Vout
N
e - [—ov
CH2— ;} <—Vent
—0V
CH1: 5V/DIV CH2: 5V/DIV
1s/DIV
24V
CH1-) \ | —Vout
—— —0V
CH2—| : —Vent
leov
CH1: 10V/DIV CH2: 5V/DIV
1s/DIV
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PAF450F280—*

2.8 HASEL TR0 (ON/OFFay kua—/Vi)
Output fall characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC

Tout: 0%
Tbp: 25 °C
28V
CH1— —Vout
= —OV
CH2— - <~—Vent
—0V
CH1: 10V/DIV CH2: 5V/DIV
1s/DIV
48V
CHI1— 7 < Vout
\\\
—0V
CH2— I —Vent
leov
CH1: 20V/DIV CH2: 5V/DIV
1s/DIV
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2.8 HAMHTBYEE (ONSOFF 2y ha—/LkEE)
Output fall characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC
Tout: 100 %

Tbp: 25°C
12V
CH1-] - \ —Vout
CH2—| <—Vent
0V
CH1: 5V/DIV CH2: 5V/DIV
1ms/DIV
24V
CH1— - \ ' i ‘V B ~ <= Vout
7 —(0V
CH2— - ' ;ﬂ <—Vent
—(0V
CH1: 10V/DIV CH2: 5V/DIV
1ms/DIV
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PAF450F280—

2.8 HASEBLTHR0EHE (ONOFF 2y ha— L)
Output fall characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25°C

28V

CH1— \\ / <—Vout

—0V
CH2— f — — —Vent

CH1: 10V/DIV CH2: 5V/DIV
1ms/DIV

48V

CH1— ; —Vout

: = <0V
CH2—| — + — |<—Vent

—0V

CHI: 20V/DIV | CH2:5V/DIV
Ims/DIV
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2.9 WEISE (BWRE) %k
Dynamic load response characteristics
Conditions Vin : 280 VDC
Tbp: 25 °C

12V

Load current tr = tf = 100us
Tout 50% = 100% f=1kHz

CHI— j/p-—/\w\\ “—Vout

CH2— <lout

—0A

CHI : 200mV/DIV CH2 : 20A/DIV
' 200us/DIV

| 24v

Load current tr = tf = 100us
Tout 50% <——> 100% f=1kHz

CH1— «\\ \//HJK\ //J/\\ “~Vout

CH2— ~Jout

—0A

CHI1 : 200mV/DIV | CH2 : 10A/DIV
200us/DIV
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2.9 WMELE (AFRE) Rk
Dynamic load response characteristics
Conditions Vin: 280 VDC
Tbp: 25 °C

28V

Load current tr = tf = 100us
Tout 50% <=— 100% f=1kHz

CHI1— WW : *M\/Ww-—/\ ~—Vout

| | v

~—Jout

“—0A

CH1 : 200mV/DIV CH2 : 10A/DIV
200us/DIV

48V

Load current tr = tf = 100us
Tout 50% <—— 100% f=1kHz

CH1— W ~—Vout

—0A

CH2—| — ' “Iout

CHI1 :500mV/DIV | CH2:5A/DIV
200us/DIV
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2.10 ANV —VER (BABR) s

Inrush current characteristics

Conditions Vin:; 280 VDC
Iout: 100 %

48V ] Thp: 25 °C

-
’ " [<Vin
cm—| - — [— —0V
CH1 : 200A/DIV I CH2 : 200V/DIV
20us/DIV
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PAF450F280—x
2.11 HAY v 7N, A X

Output ripple and noise waveform

Conditions Vin : 280 VDC
Iout : 100 %
Tbp: 25 °C

| 12v |

Normal mode

A T R —
) w

Normal + common mode

/V V \/\/V\j /V\/ v’v\’\/ :
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2.11 WAV v A Xk
Output ripple and noise waveform
Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25°C

24V |

Normal mode

Normal + common mode
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2.11 HAV v, 74 Xl

Output ripple and noise waveform

|

28V ]

Normal mode

Normal + common mode

DENSEI-LAMBDA

PAF450F280—

Conditions Vin : 280 VDC

Tout : 100 %
Tbp: 25 °C
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PAF450F280—*
2.11 HAY v, 74 kR

Output ripple and noise waveform

Conditions Vin : 280 VDC
Tout : 100 %
Tbp: 25°C

48V ]

Normal mode

194mVp-p

Normal + common mode

612mVp-p

DENSEI-LAMBDA
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2. 12 EMIRHE
Electro-Magnetic Interference characteristics
() MEFTEE R/ 1 X) Conditions Vin : 280 VDC
Conducted Emission Tout : 100 %
(1) VCCIclass AXT ST 7V or—ra v 25 Tbp: 25 °C
VCClI class A application system '

| 12v ]

110

100

| Ca Co VCCI classA

. ———r— r (__QPLimit

«— VCCI classA
AV Limit

W
=
[

Level [dB(u V)]

IR M Al .
0.15 0.50 1 5 10 30
Frequency [MHz]

24V

110
100

B IR EERE : VCCl classA
. — - ; QP Limit
«— VCCI classA
AV Limit

e
(=)
=

Level [dB(z V)]

T

NERETT TN L ,

0.15 0.50 1 5 10 30
Frequency [MHz]
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2. 12 EMI%FitE
Electro-Magnetic Interference characteristics
(a) MEImTEE (fME/ A X) Conditions Vin : 280 VDC
Conducted Emission Iout : 100 %
(1) VCClclass A XS T Y r—va Vv A5 A ' Tbp: 25°C
VCClI class A application system

28V

110

100

RS IR : . VCClclassA

e ' QP Limit
e . S S ; «— VCCIclassA

i i RN s AV Limit

50

Level [dB(u V)]

| el ed T VTR
0.15 0.50 1 5 10 30
Frequency [MHz]

48V |

110

100

L IR EREE : VCCI classA
AN S, S S . ' <~ QP Limit
« VCCI classA
AV Limit

Level [dB(x V)]

50 )

i T

HENHHI] _
LR R
0.15 0.50° 1 5 0 30
Frequency [MHz]
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2.12 EMISH

Electro-Magnetic Interference characteristics
(b) HEEABE (BH /A X)

Radiated Emission

PAF450F280—*

Conditions Vin ;280 VDC

Tout : 100 %

(1) VCCI class A X7 7V or— g ¥ A5 A Tbp: 25 °C
VCCI class A application system
12V
HORIZONTAL:
60 : T VCCI classA
j : - QP Limit
50 F : —
Sl
5 : P
T 3¢ : 5 A
i = AW
Y ] : . P
Ol O O Y ™
ML L s
10 f s W!' J f
0 E : : :
30 50 100 200 300
Frequency [MHz]
VERTICAL:
60 A : «_ VCCIclassA
- i QP Limit
B :
CJPT SRS S S T U i
> o v 1 ] ] 1 ] Ll
S I —
B o W, et o % Y
5 30 7 I
- AR WA R R NATAY.E
e FERTF A S
E | l ‘Nﬂﬂ'e"ni}&;*"
10 N
N: : Lo :
30 50 100 200 300
Frequency [MHz]
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2. 12 EMIE

Electro-Magnetic Interference characteristics

(b) MEFBHRBE EEH/ 1 X)

Radiated Emission

(1) VCCIclass A KIS T 7V or—3v g V¥ A5 A
VCClI class A application system

24V |

HORIZONTAL.:

PAF450F280—*

Conditions Vin : 280 VDC

60 r 1 ] 1 ] ] 1
50 S S S S i
7 T ;
O S S S 5
% 1 T 1 ] ] ] 1
R |
5 i L T
R T SN U S S .
AL S B
: ; I
1 T b ‘VM

10 P

O E 1 1

30 50 100 200 300

Frequency [MHz]
VERTICAL:

60 ] 1 1 1] 1 ]

50 p—— :

G e e Z

7 40 e j

3 AN ;

B 30 oy ; W,,I L :

& i : :"“”IL: P wﬁm &
2 : ?Hwi B W
10 f I
ok ! : ! :

30 50 100 200 300
Frequency [MHz]

DENSEI-LAMBDA

Tout : 100 %
Tbp: 25 °C

- VCCI classA
QP Limit

VCCI classA
QP Limit
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2. 12 EMI%s

Electro-Magnetic Interference characteristics

(b) EFBERAE (BH /A X)

Radiated Emission

() VCCIclass A Xfin 7 7'V or—3 g WV A5 A
VCCl class A application system

| 28v |
HORIZONTAL:

PAF450F280—

Conditions Vin ; 280 VDC
Tout : 100 %
Tbp: 25°C

60

VCCI classA

50 E

QP Limit

40 [

Level [dB(z V/m)]

30 F

T

‘ nﬁf\r""'"',"'d.
EAR

?Wwi T
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P NWW W
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50

100
Frequency [MHz]
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VERTICAL:
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QP Limit
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Level [dB(u V/m)]
1
L=

20 |
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30

50

100
Frequency [MHz]

200

300
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PAF450F280—*

2. 12 EMIFFIE
Electro-Magnetic Interference characteristics
(b) HEZTERRE (S 1 X) Conditions Vin : 280 VDC
Radiated Emission ’ Tout : 100 %
(1) VCCI class A XHET 7V or—3 3 V¥ A5 b Tbp: 25°C
VCCl class A application system

48V

HORIZONTAL:

60 ¢ VCCI classA

QP Limit

50

40

30? .
e
7} BN U

Level [dB(u V/m)]

AEAWLAS
| Y

30 50 100 200 300
Frequency [MHz]

VERTICAL:

60 T T T VCCI classA

[ 1 1 & R R

: T — ; QP Limit
50 E 1 1 3 : :
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> : 1
Rk : :
Z :
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ok i S S N
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