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PH300F280-:%

1. FH@EBIEFE EVALUATION METHOD

1-1 HAERKE Circuits used for determination
(1) #4¥#:  Steady state data
200 ~ 400VDC

VR

p Controlled temp. chamber

77

C1:474F Electrolytic Capacitor

C2: 4700pF Ceramic Capacitor
C3 .

5V-22002 F Electrolytic Capacitor
12V-10004 F Electrolytic Capacitor

15V- 10004 F Electrolytic Capacitor
24V- 560 # F Elcctrolytic Capacitor

(2) WEVFY 7 M4 Warm up voltage drift characteristics

280VDC o Ci

1]

| o S

p Controlled temp. chamber

77

C1:47¢ F  Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3: 5V-2200# F Electrolytic Capacitor
12V-10004 F Electrolytic Capacitor
24V- 560 u F Electrolytic Capacitor
(3) ESEHERYE  Over current protection (O.C.P.) characteristics

R &

Same as steady state data
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PH300F280-%

(4) BEFERFEFYE  Over voltage protection (OVP) characteristics

280VDC

7j C1:474 F  FElectrolytic Capacitor
77 C2: 4700pF Ceramic Capacitor

(5) HIILED4FEE Output rise characteristics

280VDC

o/ A\
if/
- +
_D l Cs3 VR

L 81 : 471 F  Electrolytic Capacitor

2: 4700pF  Ceramic Capacitor .

777 C3: 5V-22004 F Elecrolytic Capacitor
12V- 10002 F Electrolytic Capacitor

24V- 56024 F Electrolytic Capacitor

(6) LT Y 4%PE Output fall characteristics
IS E DR & R L

Same as Output rise characteristics

(7)  BIESE (AWAZ) fit  Dynamic load response characteristics

Current probe

. A
+ load 1
280vDC — €1 l
load 2
‘ |
LCZ Dynamic dummy load

C1: 474 F Electrolytic Capacitor
C2: 4700pF_ Ceramic Capacitor ' 1
C3: '5v.2200« F Electrolytic Capacitor

12V- 1000 £« F Electrolytic Capacitor /4
24V- 5604 F Electrolytic Capacitor

ANEMICI.AMBDA T2



PH300F280-:

(8) AN —TEM (LAEM) B  Inrush current waveform

280vDC —= C1

resistor

: 474 F Electrolytic Capacitor
Cao C2 . 4700pF Ceramic Capacitor
> Cs: 5V-2200« F Electrolytic Capacitor
777 12V-10002 F Electrolytic Capacitor
24V-560 ¢ F Electrolytic Capacitor

9) HHBY vy T, JAXPN  Output-nipple, noise wavetorm

NORMAL MODE (EIA]J Standard RC-9002A)

280VDC —

‘[ Ci : 474 F Electrolytic Capacitor
‘ C2: 4700pF Ceramic Capacitor
/74 C3:5V-2200¢ F Electrolytic Capacitor

12V-1000# F Electrolytic Capacitor
24V-5604 F Electrolytic Capacitor
C4 : 1 #F Film Capacitor
Cs : 4700pF Film Capacitor

NORMAL + COMMON MODE

5m 502 Cable

280VDC o

a

C1:474 F Electrolytic Capacitor
4 o C2: 4700pF Ceramic Capacitor
7 ‘ Cs: 0.1 4F Ceramic Capacitor

ANEMICLAMBDA =



1-2 (#RAERS

List of equipment used

PH300F280-:

No. DESCRIPTION MANUFACTURER MODEL No.
1 Oscilloscope TEKTRONIX 24658
2 HITACHI V-1050F
3 Digital oscilloscope YEW DL2149
4 HITACHI VC-6041
5 | Digital volt meter SANWA 9100EA
6 | D.C. Ampere meter YOKOGAWA ELEC. 2051
7 | Dynamic dummy load TAKAMIZAWA PSA-150D
8 | Variable resistive load MATSUNAGA 44711 @
9 | Variable resistive load MATSUNAGA 24/06 2
10 | Controlled temp. chamber JEC 303D
11 Shunt resistor KUWANO 100mV, 1A
12 | Current probe amplifier TEKTRONIX TM503
13 | Current probe TEKTRONIX A6303
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2. T —7

2—1

(1) AJ1 - B - REZEE)

1.

2.

CHARACTERISTICS

451 Steady state data

Regulation - line and load , temp . drift

PH300F280-:x

1.

2.

Regulation - line and load , temp . drift Condition Tp :25C
ot Vin T 200vDC | 280vDC | 400vDC line regulation
0% 5.027V 5.027V 5.027V OmV 0%
50% 5.016V 5.016V 5.016V OmV 0%
100% 5.006V 5.005V 5.006V 1mV 0.02%
21mV 22mV 21mV
Load regulation
0.42% 0.44% 0.42%
Temperature drift Conditions Vin : 280VDC
Tout : 100%
Tp 20C 25C 85C Temp. stability
Vout 5.002v 5.005V 5.001V 4mV 0.08%
Regulation - line and load , temp . drift ~ Condition Tp :25C
o Vin | 200vDC | 280VDC | 400VDC line regulation
0% 12.020V | 12.020V | 12.020V OmV 0%
50% 12.012V | 12.013V | 12.013V ImV 0.01%
100% 12.005vV | 12.006V | 12.005V ImV 0.01%
I5mV 14mV I5mV
Load regulation
0.13% 0.12% 0.13%
Temperature drift Conditions Vin : 280VDC
fout : 100%
Tp -207C 25°C 85C Temp. stability
Vout 11.986V 12.006V 12.008V 22mV 0.18%
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AT - At - fEET)

24V
1.

2.

Regulation - line and load , temp . drift

PH300F280-:%

Regulation - line and load , temp . drift Condition Tp :25C
Yout Vin 1 00vDe | 280vDC | 400vDC line regulation
0% 24.01V 24.02V 2401V 10mV 0.04%
50% 24.01V 2401V 2401V OmV 0%
100% 24.01V 24.00V 24.00V 10mV 0.04%
. OmV | 20mV | 10mV
Load regulation
0% 0.08% 0.04%
Temperature drift Conditions Vin : 280VDC
Tout : 100%
Tp -20°C 25C 85C Temp. stability
Vout 23.96V 24.00V 2397V 40mVv 0.17%

ANEMICI.AMBDA
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PH300F280-:%

(2) HAEE - ) » "L BEESANEE Conditions  Tout  :100%
Tp :-20C - - -
Output voltage and ripple voltage v.s. input voltage 25C ——
85C —

12V

24V

Output voltage (V)

Output voltage (V)

L

Output voltage (V)

S OUTPUT VOLTAGE
3 300
2 5 200
2 "RIPPLE VOLTAGE
T &~ 100
0 if
0 200 300 400
Input voltage (VDC) ——
OUTPUT VOLTAGE
12/— 4
10
gL =
61~ 2300
41— :) 200
21 5 100 b RIPPLE VOLTAG]%
0 ” i i H H i
0 200 300 400
Input voltage (VDC) ————
b OUTPUT VOLTAGE
20 |—
16~ =z
120~ 2300
g % 200
sl 2 100 __RIPPLE VOLTAGE
0 200 300 400

Input voltage (VDC) ———
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PH300F280-:

(3) % « AJIRHH I B | Conditions ~ Vin : 200VDC
280VDC ------
Efficiency and input current v.s. output current 400VDC —— — —
Tp :25C
_5V 1 20l 100
IR Y N e S R s e
— )
= = »
=4 —
g N = :
— o B
3 = / U .
£ L & P B e
= fin =17
ol— 1
0.7 40 60 80 100
Output current (%) ———
12v sl 100
g 7 /’:"; - ——— - g
= 201 S 80
2 | ~ »
v
9 B T )
S 1o £ Lot
= 2 - -
E L = ////,—/ i
o fin—m—iT
o— -
0 20 40 60 80 100
Output current (%) ———
15V | ol [ 100
3 B T i Ry i e
= 20 < 80 iy
£ S =
£ L S -
8 >
g g iy
o 10 2 60 -
Bl 8 B e
=~ lin == ——r "1
o— T
0 20 40 60 80 100

Output' current (%) ————
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PH300F280-:x

Conditions  Vin : 200VDC

280VDC -~ -~ -
400VDC — - —
Tp :25¢C
24V T 301 l 100
- T
S 20- g ®0
o L IS
g .
L Q -
8 10 8 60 ///, =
- o L ot
gL T
=  GnE- T
ob— T
0 20 40 60 80 100

Output current (%) ——>
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(4) LA TEIE

PH300F280-:k

Conditions Iout : 100%

Efficiency v.s. input voltage Tp . 25C
100
-~ 80
s 8
NS
oy
£ 60
K}
b}
Ly
0" 200 300 400

12V

15V

Efficiency 7 (%)

Efficiency # (%)

Input voltage (VDC) ———

100

80

60

100

200 300 400
Input voltage (VDC) ———=

80

60

OJ:-H

L
7200 300 400
Input voltage (VDC) ——s
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PH300F280-:k

Conditions  Iout : 100%

Tp : 25C

24V 100

80

60

Efficiency 7 (%)

0 7 200 300 400
Input voltage (VDC) ——
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PH300F280-3 |

2—2 BB N Y 7 MFMHE Warm up voltage drift Characteristics

Conditions Vin : 280VDC
Iout : 100%
Tp : 25C

403

+0.2

+0.1

QOutput voltage drift (%)

0 1 2 Ty 6 8 (H)

Time ~————>

12V 03

+0.2

+0.1

Output voltage drift (%)

0 1 2 T4 6 8 (H)

Timeg ——

24V

+0.3

)

N

< 402

+0.1

-0.1

Output voltage drift (
o

-0.2

e,
-

0 ! 2 4 6 8 (H)

Time ——
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PH300F280-:x

2—3 BEFIRESEME O.C.P.Characteristics

Conditions Vin : 200¥DC ——
280VDC - - -
400VDC — -

Tp : 25C

Output voltage (V)

]
o

0 100 200 300
Output current (%) ———>

12V

Output voltage (V)

0o - 100 200 300
Output current (%)

>

24V

-
o
B

[}
o

(o))

[y

o0

Output voltage (V)

0 100 200 300

Output current (%) ————=
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PH300F280-3%

BERMRESM O.C.P.Characteristics

12V

24V

Output voitage (V)

Output voliage (V)

Output voltage (V)

Conditions  Vin
Tp

|

==

0 100 200 300
Output current (%) ————

(=
o

0 - 100 200 300

Output current (%) ———>

IR JUR U S S0 - I ——

Output current (%) ————>

ANEMICLAMBDA
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PH300F280-:

2—4 BEERENHE O.V.P.Characteristics

Conditions Vin : 280VDC
Tout :0%
Tp :25C

<— OVP trip point

- 5V

ov

2 V/DIV® 50mS/DIV

12V

<— OVP tip point
< 12V

ov

24V

' : . . , i
N SO SO AU e v <— OVP trip point
"“*'*“"J N < 24V

ov

10V/DIV 500mS/DIV

ANEMICL.AMBDA T-15



PH300F280-:

2—5 HAHI EY4HtHE Output rise Characteristics

Conditions Vin : 280VDC
Tout : 0%
Tp :25C
- 5V
< 0V
- Vin
2 V/DIV 500 v/DIV 10mS/DIV
12V
24V

10V/DIV 500 V/D1V 10 mS/DIV

ANEMICLAMBDA

Vin
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H 37 F Y4 Output rise Characteristics

PH300F280-:%

Conditions Vin : 280VDC

Tout :100%
:25C
[ 5V
5V
(1A%
Vin
2V/DIV 500V/DIV 10mS/DIV
12V
12V
ov
Vin
24V

10V/DI1V 500V/DIvV

10mS/DIV

ANEMICT.AMBDA



PH300F280-:x

2—6 HAIZ T Y4 Output fall Characteristics

12V

24V

Conditions Vin : 280VDC
TIout : 0%
Tp :25C

"]

2V/DIV__ | 500V/DIV | 200mS/DIV |

SV/DIV 500V/DIV | 1S/DIV

LAY

2S/DIV

ANEMICLAMBDA



PH300F280-:x

H AL TF Y4t Output fall Characteristics
Conditions  Vin : 280VDC

Tout :100%
Tp :25C
5V
ov
Vin
r 2V/DIV 500V/DIV 0.5mS/DIV
12V
500V/DIV 1mS/DIV
24V
24V
ov
<— Vin

10V/DIV 500V/DIV 2mS/DIV

ANEMICLAMBDA
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2—7 HWHI EYHH(ON/OFF 3> b A—JLEF)
Output rise Characteristics with ON/OEF. CONTROL

PH300F280-:%

Conditions  Vin
Iout

Tp
< 5V
<~ OV

10mS/DIV
12V
24V

10V/DIV | S5V/DIV

ov

10mS/DIV

ANEMIC-LAMBDA

1 280VDC
0%
:25C

<— ON/OFF CONTROL

<—— ON/OFF CONTROL

<— ON/OFF CONTROL

T-20



PH300F280-:

HA37 E UM (ON/OFF a2 b O —IJLE)
Output rise Characteristics with ON/OEF. CONTROL

Conditions  Vin : 280VDC

Jout :100%
Tp :25C
SR 5V - ]
5V
ov
ON/OFF CONTROL
5V/DIV 10mS/DIV
12V
12v
ov
ON/OFF CONTROL
5V/DIV
24V

< 24V

ov

<—— ON/OFF CONTROL

10V/DIV | 5V/DIV 10mS/DIV

ANEMICT.AMBDA 1



PH300F280-:%

2—8 HAHILT Y4 (ON/OFF 3 > b A—ILE)
Output fall Characteristics with ON/OFF _CONTROL

Conditions Vin : 280VDC

Tout : 0%
Tp :25C
2V/DIV
12V
S5V/DIV SV/DIV
24V

<— ON/OFF CONTROL

10V/DIV S5V/DIV. |  2S/DIV

ANEMICLAMBDA T2



PH300F280-:x

HHIZTF YHEH(ON/OFF 3 > b O— LEF)
Output fall Characteristics with ON/OFF _CONTROL

Conditions  Vin : 280VDC

Iout :100%
Tp :25C
5V
oV
<— ON/OFF CONTROL
12V
12V
ov
ON/OFF CONTROL
24V

< ON/OFF CONTROL

2mS/DIV

| 1ovipiv SV/DIV

ANEMICT.AMBDA T-23



PH300F280-:k

2—9 BEINEERFILE)FE
Dynamic load response characteristics )
Conditions  Vin : 280VDC
Tp :25C

Tout 20% === 100%  f=100Hz

0.5V/DIV 2mS/DIV
+9.8 % 9.8 %

Tout 20% == 100% f=1KHz

-—-ﬂ
0.5V/DIV 0.2mS/DIV
+10.0 % -8.0 %

ANEMICT.AMBDA T-24



BELEE
Dynamic |

12V

a

PH300F280-5%

)5tk

response characteristics

Conditions

Vin : 280VDC
Tp :25C

Iout 20% === 100%  f=100Hz

t

=

i ’
|
|

0.5V/DIV 2mS/DIV

:  <— lout

+3.3 % 3.7 %

Tout 20% <= 100% f=1KHz

0.5V/DIV 0.2mS/DIV

+33 % 3.7 %
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PH300F280-:%

BELE (RFIE)HHE ]
Dynamic load response characteristics .
Conditions  Vin : 280VDC
Tp :25C

24V

<— Jout

0.5vV/DIV 2mS/DIV
+21 % 22 %

0.5V/DIV 0.2mS/DIV

+2.1 % 33 %

ANEMICLAMBDA -



PH300F280-::

2—10 AHIH—IEMR(ZEAETR)ER Inrush current wave form

Conditions Vin : 280VDC
Iout :100%
Tp : 25C

.

‘ T
|

!

I A A e
;M_Ll\/‘/\‘_,.r‘u,-—r—-x_-"m : Iin

! {I/‘ : g : g <— Vin

IR

100A/DIV 500V/DIV | 10 «S/DIV

ANEMICL.AMBDA
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2—11 WAV Y TN,/ 4 XER
Output - ripple, noise waveform

PH300F280-:k

Conditions Vin : 280VDC

Tout :100%
Tp :25¢C

NORMAL MODE

50 mV/DIV

1 2 S/DIV

45mVP-P

NORMAL + COMMON MODE

100 mV/DIV 1 « S/DIV
155 mVP-P
ANEMIC-LAMBDA
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HAY v TN,/ 4 XER
Output - ripple, noise waveform

PH300F280-:%

Conditions Vin : 280VDC

Iout - 100%
Tp :25¢C

NORMAL MODE

50 mV/DIV

NORMAL + COMMON MODE

100 mV/DIV

1« S/DIV

150 mVP-P

ANEMICIL.AMBDA
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PH300F280-:%

HBY v TN,/ 4 XER

Output - ripple, noise waveform - '
Conditions Vin : 280VDC

Iout :100%
Tp 1 25C

NORMAL MODE

50 mV/DIV 1 » S/DIV
45mVP-P

NORMAL + COMMON MODE

100 mV/DIV 1 # S/DIV
280 mVP-P

ANEMIC-LAMBDA T-30
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