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1. 1 HE BB
Circuit used for determination

(1) EFFE  Steady state data

Digitat power meter
r

IS
+¥in  +Yo

2

200-400vDC

T

%]
@]
R
;
<

I

VR

\ 1.5m 500 Coble

CNT T
Controlted temp. chomber Cg (Oscillescope
| Bandwidth: 100MHz
L : 15uH 7
C1: 2Z2uF Electrolytic Capocitor
C2,C3: 4700pF Ceromic Copacitor C5: 2.2uf Ceramic Capacilor

C4: 5V -3300ul Electroiytic Capocitor L6 4700pF Fiim Copocitor
12¥—1000uf Electrolytic Capacitor R .50
24y~ 560ub Electrolytic Copacitor g,

48v— 22DuF Elecirolvtic Capacitor S0mm

(2) BEFY 7 MRE Warm up voltage drift characteristics

Digital power meter

Fuse L I @

5 | )
f/wgkp]:-fvxi mmmmmmmm .
|
Z230VDC T C1 | 5 — R

ez C4: 5V —-3900uF Electrolytic Copocitor
Lo 15uH 12v—1000ufF Electrolytic Copacitor
C1: 22uF Electrolytic Copacitor 24V— 580uF Elecirolytic Capacitar
C2.C5: 4700pk Cerormic Capacitor 48V~ 220uF Electrolytic Capaciter
C5: 2.2uF Ceramic Copacitor
f1: 50mm

(3) EEHRHFEFHE  Over current protection (O.C.P.) characteristics

Digitel power meter

X=Y
Recorder
i
| ®
200—400VDC VR
!
|
CZ::Cé_: I
Controlted temp. chomber
L : 15uH 77
C1: 22uF Electrolytic Capacitor C4: 5V-3900uf Electrolytic Caopacitor
C2.C3: 4700pF Ceromic Copacitor 12¥—1000uf Electrolytic Capaciter

24y~ 560uF Electrolytic Caopaciter
48V - 220uf Electroiytic Caopacitor
Ch: 2.2uF Ceramic Capacitor
J1: 50mm

A NEMIC-LAMBDA T-1
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(4) BBJERFAFHE  Over voltage protection (0.V.P.) characteristics

Digital power meter

Z80VDC

ol

i

Fora C4; 5V-3900ufF Electrolytic Copocitor
L 15uH 12¥—1000uF Electrolytic Capacitor
C1: 22uf Electrolytic Capacitoer 24¥— 580uF Electrolytic Capaciler
C2,C3: 4700pF Ceramic Capacitor 48Y— 220uF Electrolytic Capacitor
C5: 2.2uf Cerarnic Copacitor

J1: 50mm

(5y i B EADEHE  Output rise characteristics

Digital power rmeter

- ®
S Fuse L ‘ b H
e o T\ YTY Y : +Vin b
J SA !
\ i
C41+ Co
280VDC = clzt | PS. e VR
i
i \ l
[ — —Vin
2] Cc3 CNT
777 C4: 5V—-3900uf Electrolytic Capacitor
Lo TauH ) _ 12V—1000uF Electrolytic Copecilor
C1: 2Zuf Llectrolytic Capacitor 24— SB0uF Flectrolytic Copocitor
£2,C3: 4700pF Ceromic Capacitor 48Y— 220uf Electrolytic Capacitor
C5: 2.2uF Ceramic Capacitor

£4: 30mm

(6) HAVEBTMNDERHE  Output fall characteristics

b Lp o Rt L H U

Same as oulpul rise characteristics

A NENIC-LAMBOA -2
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(7) Whsh LAbEE  (ON/OFF2» ho—)lik)
Output rise characteristics with ON/OFF CONTROL

Oigitat power meter
1

= [
‘ B s C4 +CE£: 2 VR
“V ~Vin —Voog I

¢ L

VT

S Fuse L
54

2B0vVDC

C4: 5V--3300uf Electrolytic Capaciter
L T5ub , , 12¥—1000uF Electrolytic Capecitor
CT: 22uF Flectrolytic Copacitor 24Y— SB0uUF Electrolytic Copociter
C2,C3: 4700pF Cerammic Capaciter 48V~ 220ufF Electrolytic Capacitor
C5: 2.2uF Ceramic Capacitor

I 50mm

(8 WA bTFabRE (ON/SOFFI2r bo—)vik)
Output fall characteristics with ON/OFF CONTROL

WHVB TN (ON/OFFI > bO—K) &R
Same as output rise characteristics with ON/OFF CONTROL

(9) WIEHE (ARRAZE) B Dynamic load response characteristics

Digital power meter
S Fuss L M Current probe @ Qutput current waveform
. - i i . J T lput 50% <——> 100%

r A
J
2BOVOC - c1

[

L]
=
=
]
o
=
o
a
a

= L
{ood] 2

bYNAMIC
ote
5 IMULATAR

{ - 15uH C4: 5V -3900ul Electrolytic Capacitor
C1: 22uF Electrolytic Capociter 12v=1000uf Electrolylic Gapacitor
C2,C3: 47OD’pF Cercemic Caopacitor 24V 560uF Electrolytic Capacitor

Ut s 48Y- 220Duf Electrolytic Copacitor

C5: 2.2uF Ceramic Capacitor
f1: 50mm

A NEMIC-LAMBDA T-3
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(10y Ah¥—TEF (RAEF) it Inrush current characteristics

Digitol power meter

280VDC —

C4: 5V—-3900uF Eiectrolytic Capacitor
12¥—1000uF Electrolytic Capacitor

1+ 15uH 24V— 5B0uF Electrolytic Copacitor

C1: 22uF Electrolytic Capacitor 48V— 220uF Electrolytic Capacitor

C2,C3: 4700pF Ceramic Caopacitor C5: 2.2uF Cercmic Capacior

C8: 470uF Electric Cepacitor

£1: s0mm

(11) AV w70, /A4 X Output ripple and noise waveform

(a) Normal Mode Digital power meter
s Fuse L M Vi +¢g
SA “ ;
2B0VOC Clag } : P.s. v
T s — ~¥in —¥o
i s 1.5m 508 Gabte
CZ; €3 q::m' = I > - )
cg | Oscitioscope
Bondwidth: 100MHzZ
77
L : 15uH C5: 2.2uf Ceramic Capocitor
C1: 22uf FElectrolytic Capacitor CB: 4700pF Film Capacitor
C2.C3: 4700pF Ceromic Copacitor r 50 Q

C4: 5V-3900uF Electrolytic Copacitor  §1: S0mm
12V—1000uf Electrolytic Copacitor
24y~ 560ufF Electroiytic Copacitor
48y~ 220ufF Electroilytic Copaciter

(b) Normal + Common Mode

Digitol power meter

1.5m 50Q Coble

Qscilloscope
Bandwidih: 100MHz

280VDC— o1

L

UK]
L : 15uH 7 C5: 2.2uF Ceramic Caopocitor
C1: 22uF Etectrolytic Copcc'\torA C7: 0.7ufF Ceramic Capacitor
C2,03: 4700pF Ceromic Caopaocitor P2, 43 152mm

C4: 5¥-3900uf Clectrelytic Capocitor
12¥—1000uF Electrolytic Capaocitor
24¥— BB0uF Electrolytic Capacitor
48V— 220uF Clectroiytic Capacitor

A NEMIC-LANBDA T-4
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(12) EM T %5tk

Electro-Magnetic Interference characteristics

(1) MSWTEE (&1 X)

Conducted Emission Noise

0=80cm
R (181

HEE IR I B A D.UT.(Earth)
LISN 508 /50uH

Spectrum Analyzer

EMI Test Receiver )
RF Relay Malrix
- AC Cerd <
St?nd H=40cm
I I S
s . ] I
2y N EEAKE . i
i Melal Ground Plain T4 s A=’
Rarth Filter Input Line
(by MG EREE (B 1 X)
Radiated Emission Noise
D=3m -
Spectrum Analyzer EAER (?%iﬂ)

EMi Test Receiver D.U.T.(Earth)

3 i %4’ J-_fw Fo7+
RF Relay Matrix {Biconical Anterr;na) a
=
e Stand

i T 1
F-vT =T

Turn Takle
{ H=B0cm
 ———
— += |
o e HEIE
EERAME ] /Li—o ADE :
i Metal Oround Plain gl 7 inpul Line
Earth Fitter

A NEMIC-LANBDA -5
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(D) VCCIclass ARG 7 7} r— a3 ¥ A5 A
V(I class A application system

L3
L1 L2 : . +3
ALAS AT Y ey +Vin  +Vo
lmJ c:i Cz’i cs| c8 caz
280VDC -z P.S.
[z
LYY I T YT T Vi —Vo
-5
CNT
LT @ 1TmH C13 : 8Y-3900uF Electrelytic Capacitor
12 : 3mH 12¥—=1000ufF Llectrotytic Capacitor
{3 . 15uH 2%&* ggg;? Eectroiy?c gapacitor
R, . . 4BV — 220u lectroiytic Copoacilor
C1,C2,C5 : 0.68uF Film Capacitor C16 : 2.2uF Ceramic Capacitor

C3,C4,C08.C10 ¢ 4700pk Ceramic Capacitor It

CB : 22uf Electrolytic Capacitor obmm

(2) VCClclass BXEF 7Y r—2 32 A7 A
VCCI class B application system

i L2
NAALS
MXB CSJ— i
- 7 CBl,
ogovDe - | 1210 [FAL CaL o3 VR
j 33 7;7(34
| T
_ Y
C13 : S¥V—3800uF Eiectrolytic Copacitor
L2 ¢ 10mH 12V—-1000uf Elecirotylic Capacitor
L% - 1504 24¥— 560ufF Electroiytic Capocitor
C\? C:'i ) 1 F Film C it 48V 220uF Electrolytic Copociter
o2 nm_Lapociiar Ci6 . 2.2uF Ceromic Capocitor

C3,C4,C9,C10 :© 4700pF Cercmic Capocitor

. . . e
CB : 22uF Electralytic Copacitor C17 © 0.1uF Fitm Capacitor {For 24Y only)

C18 : 0.1uF Film Copacitor (For 24V 4BY only}
1 50mm

A NENIC-LANBDA T-6



1.2 {HHAIHEES

List of equipment used

PH300S280-%

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS5408B
3 | DIGITAL MULTIMETER ADVANTEST R6341A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110
5 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-100CL
7 | ACPOWER SUPPLY KIKUSUI PCR4000L
8 | X-Y RECORDER GRAPHTEC WX4309
9 | CONTROLLED TEMP. CHANBER TABAI ESPEC SH-240
10 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
11 1 EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
12 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
13 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
14 | LISN KYORITU DENSHI KNW-242
15 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106

A NEMIG-LAMBOA
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2. FETF—5
2.1 HRiE Steady state data
(1} AJ1. G, BEZSE  Regulation - line and load, temperature drift

5V

1. Regulation - line and load condition Tp:25°C

Iout\ Vin | 200VDC | 280VDC | 400VDC line regulation
0% 5007V | 5007V | 5.007V OmV 0.00%
50% 5004V | 5004V | 5.006V 2mV 0.04%
100% 5004V | 5006V | 5.007V 3mV 0.06%
load 3mV 3mV imV
regulation 0.06% 0.06% 0.02%
2. Temperature drift conditions Vin : 280VDC
Tout : 100%
Tp -20°C 25°C 100°C | temperature stability
Vout 4999V | 5.006V | 5.002V TmV 0.14%
|
1. Regulation - line and load condition Tp:25°C
Tout\ Vin [ 200vDC | 280VDC | 400VDC line regulation
0% 12.030V | 12.030V | 12.031V 1mV 0.008%
50% 12.022V | 12.022V | 12.022V OmV 0.000%
100% 12.018V | 12.020V | 12.020V 2mv 0.017%
load 12mVv 10mV 11mV
regulation 0.100% | 0.083% | 0.092%
2. Temperature drift conditions Vin : 280VDC
Tout : 100%
Tp -20°C 25°C 90°C 100°C | temperature stability
Vout 12.008V | 12.023V { 12.011V [12.006V +1| 17mV | 0.142%

FTyTout: 83%

A\ NEMIC-LAMBDA
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2. ¥tE7—4
2.1 HRHE Steady state data
(1) AJ1. fafh, {EFEZAS)  Regulation - line and load, temperature drift

A

1. Regulation - line and load condition Tp:25°C

Tout\ Vin | 200VDC | 280VDC | 400VDC line regulation
0% 24.090V | 24.093V | 24093V 3mV 0.013%
50% 24.066V | 24.065V | 24.066V imV 0.008%
100% 24,061V | 24.062V | 24.064V 3mV 0.013%
load 25mVv 31mV 29mvV
regulation 0.121% | 0.129% | 0.121%
2. Temperature drift conditions Vin : 280VDC
fout : 100%
Tp -20°C 25°C 90°C 100°C | temperature stability
Vout 24,104V | 24.100V | 24.031V [24.018V «2} 86mV | 0.358%
*2) lout : 83%
®_/V |
1. Regulation - line and load condition Tp:25°C
Jouti Vin | 200VDC | 280VDC | 400VDC line regulation
0% 48.070V | 48,080V | 48.090V | 20mV | 0.042%
50% 48.050V | 48.060V | 48.060V | 10mV | 0.021%
100% 48.040V | 48.050V | 48.050V | 10mV | 0.021%
load 30mV 30mV 40mV
regulation 0.063% | 0.063% | 0.083%
2. Temperature drift conditions Vin : 280VDC
Tout : 100%
Tp -20°C 25°C 90°C 100°C | temperature stability
Vout 47.92V | 47.94V | 47.89V {47.88V 3| 60mV | 0.125%

*3) lout : 83%

A NEMIC-LAMBOA

T-9



PH300S280-%

2.1 (2) HABE. Vy 7 VERENAIEL
Output voltage and ripple voltage v.s. input voltage

- 100 %

Conditions Iout

5V

{Amr) ofejjoa opddry

IIIIIIIIIIII

- 200
-~ 100

(A) sBeyoa nding

250 300 350 400 450
Input voltage (V)

200

150

100 %
¢ =20 °C

Conditions Iout

12V

Tp

25 °C

*4

90 °C

500

(Ax) oFejpoa orddry

o] o] o o}

o ) = o
=+ o [a] — ol

I ! 3 I

| I | |

I | | |

| I I |
||||||| il Bl A

| | | .

| I I !

i | | I
\\\\\\\\\\\\\ b i B B e

| Ty

H L T

| ! F o
\\\\\\ I U e

| I |

| | |

I | ..F !
[ A I [N | R T _]

| 1 ... |

o | | |

g . .Wo "m |
IR T SO - T

= i ‘,Jm Rl

> " ERE

h=i | 1 |
-

m | [ =S i

1 ] 1

O ; - i
||||||||||||| ) HN i i

| 1 " 1

| I ' |

| - 1
|||||||||||| A el [

| | [ 1

| | |

' I |

\\\\\\ | |

13.0

(A) 28ejpoa ;nding

300 350 400 450

Input voltage (V)

250

150

mLET,

155 ORHE %

BWTHRE

-
~—

*4) Tp: 100°C, Tout: 83% 1

Same characteristics at Tp : 100°C, Iout : 83%.
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2.1 (2) HAEE. Vy 7VERENATEL

100 %
;=20 °C

Conditions Tout

Output voltage and ripple voltage v.s. input voltage

Tp

25 °C

*5

90 °C

24V

1000

{A ) a8eioa orddny
o o o o=
o o =] ==
o0 A=) <t [ el
I H t [
| 1 H §
, ! ! i
, I I I
\\\\\\ 2t [ ) H
; I I I
; I I I
i | | |
\\\\\\\\\\\\ q e e = — | — - - —
_ ] 1 “l ~
- X " P
1 1 b I |
\\\\\\ r NP U N MU
, 1 .
_ | 1 ¥ —
L I | ' .F
. U - L, R S
i I WT L
, I
5 | | [T
Muub | I ooac,.
=, [ S it Sl et i
=) P 1 _
> i ! W ?
- 1 ] o "
B e - Ry
I | I
=] I , m.._"
@] | I oo
\\\\\\\\\\\\ IR B L
I | I
| I I
] b ]
........... i N
I 1 '
I I J
, I N
! W
I
I
|
I

26.0

(A) a8eyoa 1nding

16.0

250 300 350 400 450
Input voltage (V)

200

150

48V

{ A} o8ejjoa apddry
= & =
) & = o] o
o o (o] o o
o - — oo <t
T T [ !
I | I '
I | ! :
I | 1 !
|||||| R e il el
I ' | I
I i | I
I I | I
llllllllllll A e sl b — = — —
] I , [
1 | LI
| I 1]
||||||||||| P TV
1 t “_
I H _-
I I I
I S D oo w o]
t I (LI
I e
) | l gn...uc "
hﬂdrb | l = (!
s e _||||...M|_L.|_||||
| I .
W I | > ,.m
3 RRREEE R
| _ _ Y e e e N |- _ ]
£ | Bl
'
o | N I
| | |
| | 4
I I '
\\\\\\\\\\\ LllIIII,IIIIII..I_Illl
| | f 7
| : at
l i | -
1 [ 1 S
[} ! | ]
H I |
: I | m
| I [
||||||||||| U S \h. __
| I
| _ g1
| 1 i
I - e m [ .T|~~||||
| H [/ 1
_..‘ | | b ___
I | | I
1 ! | |
< o o =) <
ol oo <} < o
v =t -t =T o

{A) 98eyjoa 1ndingy

32.0

450

250 300 350
Input voltage (V)

200

150

TLET,

BWTHHZOREZ

Same characteristics at Tp : 100°C,

*5) Tp: 100°C, Tout:83%

Iout : 83%.
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heE, AHEWN T ER

bes
A

2.1 (3)

- Efficiency and input current v.s. output current

Conditions Vin :.200 VDC

1280 VDC
=400 VDC

25 °C

Tp :

5V

(%) fowatory
o
=] o o o)
Yl =3 o0 o~
T T 1
| 1 |
3 1 |
1 | |
|||||| O
| | 1
| H i I
| ! 1 |
1 i I ,
F----- Tk f - = e
| I [
| ) | 1
| m ! |
: | |
\\\\\\\\\\\\\\\\\\\\\\\ -
; | |
1 ”_ | 1
1 " | [
| q | i
|||||| B ol s T R
I 4 1 |
H -m | |
Wi w 1 |
| | |
..... mawL,.rrzi_|||||xmsawww\
e i |
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I | i
| I} i
< < < S
vy -t (s} o

(V) yuonino induy

60 30 100
Output current (%)

40

20

12V

(%) £ouarony
m o} ] o o] [l
— =238 oC - D w
j | j i
i | i 1
| | | |
I U S [ [
H | L |
_ | | .. —,

: 1 3 . ]
...... 1 D R N S 1 U
i R
m I I ¥ 1

| * 1
\\\\\\\\\\\\\\\\\\\\\\ --r b
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|
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2 1 N
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[} .
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” | i Y
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e B Dl
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| I I I
L k | L
< o S < 2 0.
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() 1army jndoy

60 80
Output current (%)

40
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:.280 VDC

Conditions Vin ;200 VDC

Efficiency and input current v.s. output current

2.1 (3) 3, ANEHRNUEIESR
24V

T-13

50

80 100

60
Output current (%)

40

A NEMIG-LAMBDA
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Efficiency v.s. base-plate temperature
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Conditions Vin : 280 VDC
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Warm up voltage drift characteristics
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Warm up voltage drift characteristics

2.2 EEFRV 7 MR

Conditions Vin : 280 VDC
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Over current protection (OCP) characteristics
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2.3 BERREFE

Over current protection (OCP) characteristics
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2.3 MEERKERE

Over current protection (OCP) characteristics
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2.4 BEHEMREFHE
Over voltage protection (OVP) characteristics
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2.4 ABHERERM
Over voltage protection (OVP) characteristics
Conditions Vin : 280 VDC
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2.5 WA H LD RE
QOutput rise characteristics
Conditions Vin : 280 VDC
Tout: 0%
Tp : 25°C
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Qutput rise characteristics
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2.0 s LD bR
Output rise characteristics
Conditions  Vin : 280 VDC
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2.5 A H LD Rk
QOutput rise characteristics
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2.6 HIJIr BT bR

Output fall characteristics
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Cutput fall characteristics

24V

CH1 —>|f

CHZ —>|}

PH300S280-%

Conditions Vin : 280 VDC

Iout: 0%
Tp : 25°C

i< Vout

.,‘.::<—mOV

j< Vin

1< 0V

~ CHIL: 10V/DIV__

T CH2:200VDIV__

5s/DIV

48V

CH1 > |}

CH2 ~|}

i< Vout

] <« OV

i< Vin

CHI : 20V/DIV

T CHZ : 200VDIV__

5s/DIV

1< OV

A NEMIC-LANBDA

T-31



2.6 HiFirh R R

Qutput fall characteristics
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Conditions  Vin : 280 VvDC
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Output fall characteristics
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Conditions Vin : 280 vDC

lout : 100 %

Tp : 25°C
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(ON/OFF2yvho— Vi)

Output rise characteristics with ON/OFF CONTROL
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< Voul
CH1—>E.;:::::/:.::: ..::E-&OV‘
CH2 — < Vent
;-c— oV
“CHi VDIV | CHZ:10VDIV
10ms/DIV
12V
) < Vout
CH]—)-/ .‘.:E<—0V
CHz —>|f j|< Vent
le ov
“CHI:.SVDIV | CHZ:10V/DIV
10ms/DIV
A\ NEMIC-LANBDA T34

PH300S280-%

Cogditions Vin : 280 VDC




PH300S280-%

2.7 il b e DEHE (ON/OFFI b 0—)Vi)
Qutput rise characteristics with ON/OFF CONTROL

Conditions Vin : 280 VDC

Iout: 0%
Tp : 25°C
24V
A X ié-"Vou{
2 ;
/ i |
CHI—-}SH,; ::.:[/u -t ::::.j%.;'. ettt ;;;:fe oV
CH2 ->|} g«:—Vcnt
I ov
~CHI:10VDIV | CHZ:10VDIV _
10ms/DIV
48V
i< Vout

CH1->::'.=: -t

CH2 — <« Vent

i< OV

CH1:20V/DIV | CH2 : 10V/DIV
10ms/DIV

A NEMIC-LANBDA

T-35



2.7 WAL b ED0EHE (ON/OFFay bu—)Vi)
Output rise characteristics with ON/OFF CONTROL
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Conditions Vin : 280 VDC
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2.7 Wb LA bt (ON/OFF I ho-—IVE)
Qutput rise characteristics with ON/OFF CONTROL
Conditions Vin : 280 VDC
Tout : 100 %
Tp : 25°C
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Output fall characteristics with ON/OFF CONTROL
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Conditions  Vin : 280 VDC
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2.8 tHAIbTHbEM (ON/OFFIr hbo—)UK)
Output fall characteristics witii ON/OFF CONTROL
Conditions Vin : 280 VDC
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2.8 BB THbFE (ON/OFFIr bo—)Uik)
Cutput fall characteristics with ON/OFF CONTROL
Conditions Vin : 280 VDC
Tout : 100 %
Tp : 25 °C
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2.8 b TFoosE (ON/OFFIY hO—)VE)
Output fall characteristics with ON/OFF CONTROL
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‘::1\::.‘ -t :+H¢f¢*..: ettt it:tEeOV'
’r ;f—Vcnt
CH2 — } <— 1Y
“CHI:10VDIV | CH2:10VDIV _
2ms/DIV
48V
CH1 - \ l< vout
...x:::... ‘.;;fé—-OV
r . éé—Vcnt‘
cHz || ff"OV
~“CHI:20VDIV | CHZ:10VDIV
2ms/DIV

A NEMIC-LANBDA T-41
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2.9 AEEE (AESE) Mt
Dynamic load response characteristics
Conditions Vin : 280 VDC

Tp: 25°C
5V
Load cugrent tr = tf = 100us
Tout 50% - 100% f=100Hz
v A ; A Vout -
: [out
I L { I
OA
500mV/DIV 2ms/DIV
4.30% -4.52%

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

YT

M(—— Vout

T

=ttt

N ; AV Tout

< 0A

500mV/DIV 0.2ms/DIV
4.60% -4.20%

&’[ﬂlﬂ”ﬂ”ﬂﬂl T-42
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2.9 BESE (AWSE) FiE

Dynamic load response characteristics
Conditions  Vin : 280 VDC

Tp : 25 °C
12V
Load current tr = tf = 100us

lout 50% <—  100% f=100Hz
U J : ‘v; ‘Ar : Vout
J{ lL Ir ;L :'% IGUI

0A

500mV/DIV 2ms/DIV

2.42% -2.82%

Load current tr = tf = 100us
JTout 50% ~—>x 100% f=1KHz

W \/—Q/ ile— -Vout

_..._._..____\\ T e —— :‘Q’— lout
/ I/ N
- He 0A
500mV/DIV 0.2ms/DIV
2.64% -2.87%

&ﬂfﬂlﬂ-uﬂﬂﬂl T-43



2.9 BELE (ARRE) ®Fit

Dynamic load response characteristics

24V

PH300S280-%

Conditions Vin : 280 VDC

Tp: 25°C
Load current tr = tf = 100us
Jout 50% ~—  100% f = 100Hz
V‘ h v‘ J\v Vout
f | / ' o lout
. \ J !
0A
500mV/DIV 2ms/DIV
1.68% -1.88%
Load current tr = tf = 100us
Iout 50% > 100% f=1KHz
" - . I« Tout
: ' 0A
500mV/DIV 0.2ms/DIV
1.77% -1.86%

AANEMIC-LANBDA

T-44
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2.9 BERE (AERE) Rk
Dynamic load response characteristics
Conditiops Vin : 280 VDC

Tp : 25°C

48V

Load current tr = tf = 100us

lout 50% <>  100% f = 100Hz

L D _ﬂ e, I N S .4—}\ wemdi<— V1L

i< Iout
] 0A

500mV/DIV 2ms/DIV
1.01% -1.10%

Load current tr = tf = 100us
Iout 50% ~— 100% f=1KHz

»-~./ f‘s./ ;Vom
ARBu\VANE

I Tout

< 0A

500mV/DIV 0.2ms/DIV
1.06% -1.10%

ANENIC-LANBDA s
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2.10 AJrv—-VER (ZAER) L

Inrush current waveform

Conditions Vin : 280 VDC
Tout : 100 %

Tp : 25 °C
5V
- :
\_\\\H_;: ]
1+t ..::T—"_ ..,::elin
. {l<- Vin
e ov
" 100ADIV | 20uspbiv__
T-46
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2.11 AV w7, 4 XEk

Output ripple and noise waveform

Conditions Vin : 280 VDC

5V | Tout : 100 %

Tp : 25°C

NORMAL_MODE

k1€~ Voul

- i MS/DIV

NORMAL + COMMON MODE

ILle— Voul

A NEMIC-LANBDA | T-47



2.11 AV w70, /A X3
Output ripple and noise waveform

PH300S280-%

Conditions Vin : 280 VDC

1V ]

NORMAL MODE

50mV/DIV |  2us/DIV

NORMAL + COMMON MODE

A NEMIC-LAMBDOA

fout : 100 %

Tp @ 25°C
< Voul
| < Vout

T-48
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2,11 BAY w7, A TEE

Output ripple and noise waveform

Conditions Vin : 280 VDC

24v | lout : 100 %

Tp @ 25°C

. < Voul

© 50mV/DIV | 2 us/DIV

NORMAL + COMMON MODE

o
n
l‘

R
MM%MM@MMV
LA

< Voul

~ 200mVDIV | 2 us/DIV

A NEMIC-LANBDA T49 ©
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2.11 HAV w7, 74 XEE

Output ripple and noise waveform

Conditions Vin : 280 VDC

48V | B Tout : 100 %

Tp : 25°C

NORMAIL,_MODE

AN < Vout

T100mV/DIV. | 2usDIV

NORMAIL + COMMON MODE

< Voul

"~ 200mVDIV | 2us/DIV

A NEBIC-LAMBDA T-50°
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2.12 EMIFiE
Electro-Magnetic Interference characteristics
(a) HEFEWMFEE (g 1 X) Conditions ~ Vin : 280 VDC
Conducted Emission Noise Iout : 100 %
(1) VCCl class AXIS 7 7 ) r— 3 > ¥ 25 I Tp : 25°C

VCCI class A application system

o
VCCI classA
%0 QP Limit
70 FCC classA
T T B T = cla:
i A QP Limit
60 LAl ; s
R\ VCCi classA
= i AV Limit
s
T 40 n
30 J \ ik
/ \ ' ( M{
Point A “ J \ o
Ref.\__(17.743MHz) 0 ; ‘
Data | Limit |Measur - WW % ur‘ Hﬂ Hﬂ“ : )
(dBuVY|(dBuV) o ‘
QP | 730 | 585 015 05 } 5 10 30,405
AV | 600 | 560 Frequercy [MHz}
12V
a0 S
VCCI classA
8 - QF Limit
70 B I S O N S 7 A I FCC classA
0 QP Limit
1
80 !
— ' B \ VCCI classA
::3 50 AV Limit
= i
I I i |
|
30 / \
. I
Point B 0 }
Ref. {24.182MHz) 10 r‘ ]
Data | Limit [Measur W] MTW T Ww "R
(dBuV)l (dBuV) 0
QP | 730 | 514 0.15 ‘ 0.5 | 5 10 30.405
AV | 600 | 489 Frequency |MHz}

A NENIC-LAMBDA T-51
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2.12 EMIFFME

Electro-Magnetic Interference characteristics

(a) HESIR-FERE (R 1 X) Conditions ~ Vin : 280 VDC
Conducted Emission Noise Tout : 100 %
(1) VCCl class A SR 7 7 U r—2a v v 25 I Tp : 25°C

VCCI class A application system

90
- VCCl classA
80 /QP Limit
: - FCC classA
70 s o oo, L I O SR
! [~ QP Limit
H
60 1
_ c '\ VCCI classA
=R AV Limit
s
T 40 \
30 j \
20 : !
Peint C / \ i
Ref. (23.739MHz) 0 ﬁ I !
Data | Limit [Measurg i W [ LTW \Tr % A
(dBuV){(dBuv) o :
QP | 73.0 | 511 \RE] 0.5 1 5 10 30.405
AV | 60.0 | 498 Frequency [MHz]
48V
%0
VCCI classA
8o /QP Limit
70 I N A S B 1] FCC classA
i QP Limit
1
60 !

- D X\, VCCI classA
= 5 53 AV Limit
=3
T 40 L]

30 b— \
20
Point D \
Ref\__(12:367MHz) oIy § 1NN
Data | Limit [Measurq W WW“JWWMJi ! y
{dBuV)i (dBuV) o )
op | 730 | 506 0.15 : 0.5 [ 5 10 . 30.405
Av 100 1 506 : Frequency [MHz]

A\ NEMIC-LAMBDA T-52
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2.12 EMIERM

Electro-Magnetic Interference characteristics

(o) METERBE (BRH ./ 1 X) Conditions  Vin : 280 VDC
Radiated Emission Noise Tout : 100 %
(1) VCCI class A XIG7 7V r—r a2 Y A7 I Tp : 25°C

VCCI class A application system

HORIZONTAL:
&0 | ‘/;gg;ﬁ‘m
4 At E *‘ \ FCC classA
50 b T e e QP Limit
T
E; 10 h i
] J/m\'”vﬂ\ -
A 1 NL\* H”m
e ¢ NIk M‘W
X,\,\M“ Jhu Wﬂ‘*ﬂiw
1 tif
030 se 100 302.7
Frequency [MHz]
VERTICAL.:
VCCT classA
0 . /Q? Limit
[ et e ittt "é———_- . FCC classA
. N
e R — A A — __: QP Limit
'E' 40
R | i
A
RN
Tt W
10

50 oo 302.7
Frequency |MH7)

A NEMIC-LAMBDA T-53
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2.12 EMISEME
Electro-Magnetic Interference characteristics
() MEEREE (BRH /1 X) Conditions ~ Vin : 280 VDC
Radiated Emission Noise lout: 100 %
(1) VCCl class A MIG7 7'V r—a v AT I Tp : 25°C
VCClI class A application system
12V
HORIZONTAL:
VCCI classA
&0 QP Limit
I R R R its o \FCCclassA
e g oy g P pr QP Limit
E 40
E 30
. WA
Nis AP g
= i
o L
10 50 100 3027
frequency [Mrez]
VERTICAL:
VCCI classA
60 - ‘/ QP Limit
o A "; \ FCC classA
50 e QP Limit
Pg\ A0
?'?; 30
W A ;
" \‘\Wur’ V) i W,MI/\W('N \Fw(' \Mww
xﬂyx w{
hend,

50 100 02,7

0
Frequency [MHz]

A NENIC-LANBDA T-54



2.12 EMIFH%E

Electro-Magnetic Interference characteristics

(b) HEER®E (BH/ 1 X)

PH300S280-%

Conditions  Vin : 280 vDC

Radiated FEmission Noise fout : 100 %
(1) VCCl class ASIE 7 7" r—a v ¥ 25 A Tp : 25°C
VCCI class A application system
24V
HORIZONTAL.:
VCCI classA
50 / QP Limit
e e et s \ FCC classA
50 QP Limit
T
i NG
\\vf“\ M ! . {
m AR -
1030 180 102.7
frequency [WH:]
VERTICAL:
VCCI classA
60 ‘/QP Limit
orre ~-~~”—————’r V\FCCclassA
55 | : QP Limit
:é: ‘40 M
S . v
z 30
) ! ?\f /‘/ A J v \n A 4
{ I T
20 ¥
mjg " oo 302.7
Frequency {MHz]
A ’[”I”"M”B”‘ T-55



PH3005280-%

2.12 EMIR#%

Electro-Magnetic Interference characteristics

(b) MESEARE (@H/ A X) Conditions  Vin : 280 VDC
Radiated Emission Noise Tout : 100 %
(1) VCCl class A W7 7" ) or— a3 v 27 I Tp : 25°C

VCCI class A application system

43V
HORIZONTAL:
VCCI classA
60 : _ /OP Limit
s b Al e \ FCC classA
S ———— PR G S S QP Limit
E 40
§ 30 A 4
- AN // \\ A
2 \WF[MKW ; ¥ W Im‘{a W
1030 50 +og 5059
Frequercy [WHz]
VERTICAL:
VCCI classA
60 / QP Limit
e e ity "iﬂ ------ N FCC classA
80 ] P R R QP Limit
T 40
if‘ . \ 4N A
A, A
AR AN IAVAG
10

50 100 1027

30
frequency [MHz]

A NEMIC-LANBDA T-56
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2.12 EMIS®E

Electro-Magnetic Interference characteristics

() MEWFEE (BE/ 1 X) Conditions ~ Vin : 280 VDC
Conducted Emission Noise Iout : 100 %
(2) VCCl class B NG 7 7 ) r—a AT A Tp : 25°C

V{CI class B application system

30
80
70 VCCI ciassB
I QP Limit
0 a”
|
= ™ VCCI classB
g A S e E T e e - ,\Avumiz
- 40 \ FCC classB
& / \ QP Limit
i ‘
Point A 20
Ref. (202kHz) ” VJ \ \ | RN . : "
Data | Limit [Measurs ‘ Vdica]| Wb o St il d L
(@BuV)] (@BuV) . | ! | I
Qr 63.5 48.1 ’ 015 U o 1 5 10 30,1605
AV | 5335 | 48.0 Frequency [MHz]
12V
ad i
&0 ;
70 V(I classB
QP Limit
T
[3]0) \\ /
= VCCI classB
2 B e o et s R e Tl T oE ol = Bl o AV Limit
_ 1 o ! FCC classB
g } i ‘ QP Limit
30 \\ 1} j :
20 / ¥ Lk
Paint B \ ﬁ ; *
Ref. (203kHz) 10 L T ! il i .
J ks
Data | Limit {Measureg W‘\“{ wm‘j%""%";\“’ } et l :
(dBuV)|(dBuV) B P I 110 B -
or | 635 | 468 0.15 05 r ] = 10
EQLEncy fFiled
AV | 535 | 466 eauency

A NEMIC-LAMBDA T-57
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2.12 EMIRp4E
Electro-Magnetic Interference characteristics
() EEHRTEE (FE/ 1 X) Conditions ~ Vin : 280 VDC
Conducted Emission Noise lIout : 100 %
(2) VCCl class B AL 7 7Y r— 3 Y 257 L Tp : 25°C

VCCI class B application system

24V
80
a0
70 VCCI elassB
[ QP Limit
60 ‘/
- ™ PERes classB
3 c ErrE———— i g e g 1 M S B AV Limit
- i FCC classB
% 44 \ QP Limit
—
30 / \
Point C ® j \
Ref. (206kHz) o . 1
Data { Limit {Measure L‘N‘Tu N‘W WM.}»‘MWI ! G
(dBuV)| (BuV) 0 I il ‘
QP 63.4 43.9 Q.15 0.5 1 3 10 30185
AV | 534 | 438 Frequency (M)
48V
90 -
&0
70 VCCI ctassB
[ QP Limit
80 , /
i
[
Z s D VCCI classB
5 o i o 3 I T°T T 77 - AV Limit
@ 50 i ! | FCC classB
2 \ ‘ QP Limit
30 \
Point D 7 / \
Ref. ™\ (20.891MHz) o |l
Data | Limit {Measurd ““WHNM‘NMWW i [
(dBuv)|(dBuv) 0 L '
QP 1§ 60.0 { 463 a5 0.5 1 5 0 30105
r i
AV | 500 | 458 Frequency  [MH)

A NEMIC-LAMBDA T-58
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2.12 EMIFHME
Electro-Magnetic Interference characteristics
() HETEREE (BN 1 X) Conditions ~ Vin : 280 VDC
Radiated Emission Noise fout : 100 %
(2) VCClclass B 7 77U r—a sy v 25 I Tp : 25°C

VCCI class B application system

HORIZONTAL:
60
V(I classB
. :/QP Limit
:____m__..-————fff""‘rﬁ ﬁﬁﬁﬁﬁﬁ \\FCCc]ussB
o : QP Limit
E 30
A
20 va'm x\_\ f( !’ﬂ‘{"“ ' Q{Jm i WM
“\f\wmm J‘WW v -
mm =0 * 100 302.7
Frequency  [Miz]
VERTICAL:
&0
VCCl classB
} : P Limit
: e Skl T \ FCC classB
. 1 QP Limit
£
=
T
i
20 MV‘( M (‘ f vidh iw
Vit 1 \f ” Wl
10 Y\“ /f
. " 100 302.7
Frequency [MH?)

A NEMIC-LAMBDA T-59
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2.12 EMIKfE
Electro-Magnetic Interference characteristics
(b) MEEERBE (WE 1 X) Conditions ~ Vin : 280 VDC
Radiated Emission Noise Tout : 100 %
(2) VCClI class B X7 7'V r—3 5 2 ¥ X5 I Tp : 25°C

VCCI class B application system

12V
HORIZONTAL:
&0
VCCI classB
N | QP Limit
. e Rk /
:_ B R r—4 ‘ \ FCC classB
o ! QP Limit
A e
» AL w“'w
INLA | Mw” !
) WA
. o 100 2.7
Frequency [MHz]
VERTICAL:
60
VCCI classB
. QP Limit
g
e N\ FCC classB
- i QP Limit
R
g \\ ) A
RN ETAE
il A ’
W
v

0 160 302.7

10
frequency [MHz]
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2.12  EMIFH4:
Electro-Magnetic Interference characteristics
) HEERAE (8% /1 X) Conditions  Vin : 280 VDC
Radiated Emission Noise Tout : 100 %
(2) VCCl class B X7 7' ) r—a > v A5 b Tp : 25°C

VCCI class B applicalion system

24V
HORIZONTAL:
&0 ]
VCCI classB
80 P ‘/QP Limit
il R - "\ Fec s
g 0 . ; QP Limit
- -
Y
P T L
RIS
° 50 100
50 eeney 1] 302.7
VERTICAL:
60
VCCI clussB
50 : QP Limi
e
2 il - N\ FCC classB
T l QP Limit
5 ﬁ
: . - I
s A I ! A M;d
SERIKEIN W N A NPT
NN
10_1,0 30 oo 302.7
frequency [MHz]
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2.12 EMIRHE

Electro-Magnetic Interference characteristics

(b) MEHERAE (BH A1 X) Conditions ~ Vin : 280 VDC
Radiated Emission Noise Tout : 100 %
(2) VCCl class BHIG 7 7V -3 a ¥ 25 A Tp : 25°C

VCCI class B application system

48V
HORIZONTAL:
VCCI classB
5 /QP Limit
L. ‘ :, [P UL A ---‘I_ T \ FCC classB
— } QP Limit
/N A LA
20 \ i fﬂ' wy)r’ WW#W
Y/
1030 w0 100 302.7
Frequency Mhz}
VERTICAL:
&0
L VCCI classB
o /Q? Limut
A s e -‘":—— ______ \ FCC classB
o ; QP Limit
%‘ X
. Ans
) \ A b i \‘m A
20 L\/\r i\"u /JJ wj ‘%W‘hw

50 106 302.7

30 ~
Frequency {mHz
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