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PH150F280-:%

1.:53EAE 5%  EVALUATION METHOD
1-1 GBlEERE  Circuits used for determination

(1) #4%¥#E  Steady state data

IN ouT o
+
ps 1 M Oz e, VR

IN ouT

I————«» Controlled temp. chamber

77

200 ~ 400VDC

C1:22¢ F_ Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3 :5V-10004 F Electrolytic Capacitor

12V-470 ¢ F Electrolytic Capacitor
15V-470# F Electrolytic Capacitor
24V-2204 F Electrolytic Capacitor

(2) @EFEFY 7 MEE  Warm up voltage drift characteristics

280VDC

l———o Controlled temp. chamber

777 C1:224F Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3: 5V-1000# F Electrolytic Capacitor
12V-470 ¢ F Electrolytic Capacitor
24V-220u F Electrolytic Capacitor

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

G &
Same as steady state data
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(4)

(5)

Cy
Ca
Cs

(6)

()

C1:224 F Electrolytic Capacitor I .

C2: 4700pF Ceramic Capacitor

PH150F280-:%

BEFEM#IFEE  Over voltage protection (OVP) characteristics

280VDC

77 C1:224 F Elcctrolytic Capacitor
C2: 4700pF Ceramic Capacitor

HOSL LY 5 Output rise characteristics
(&)—o
+
280VDC /77 VR
Ci
Co=—=

1224 F  Electrolytic Capacitor
: 4700pF Ccramic Capacitor
1 5V-1000¢ F Electrolytic Capacitor
12V-470 2 F Electrolytic Capacitor
24V-220 £ F Electrolytic Capacitor
HIZOST R 94§ Output fall characteristics
HNSL B e R T

Same as Output rise characteristics

WIEINE (AfAaZ) $5#: Dynamic load response characteristics

Current probe

1L

H
@)

280VDC 5

Dynamic dummy load

C3: 5V-1000 F Electrolytic Capacitor
777 12V-470# F Electrolytic Capacitor
24V-2204 F Electrolytic Capacitor
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PH150F280-:%

8) ANy —CEHR (EAEM) ¥ Inrush current waveform

280VDC —= C1

Shunt
resistor

l Cz C1:224 F Electrolytic Capacitor
y

C2: 4700pF Ceramic Capacitor

777 C3 : 5V-10004 F Electrolytic Capacitor
12V-470 2 F Electrolytic Capacitor
24V-220 ¢ F Electrolytic Capacitor

9 WY v A, 74X Output-ripple, noise waveform

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

280vDC —

l gl :22¢ F  Electrolytic Capacitor
4 2

: 4700pF Ceramic Capacitor
777 C3 : 5V-1000# F Electrolytic Capacitor
12V-470 1 F Electrolytic Capacitor

24V-220 ¢ F Electrolytic Capacitor
Ca4:14F  Tilm Capacitor
Cs . 4700pF Film Capacitor

NORMAL + COMMON MODE

280VDC —

L1, L2 . 152mm

C1:22¢4 F Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
Ce: 0.1 uF  Ceramic Capacitor
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PH150F280-:k

1-2 {EEAIE#EE List of equipment used
No. DESCRIPTION MANUFACTURER MODEL No.
1 Oscilloscope TEKTRONIX 2465B
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 44 /11 2
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 TMS503
13 | Current probe TEKTRONIX A6303
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2. (JHHETF—%

2—1

CHARACTERISTICS
34514 Steady state data

1) AJ1 - A% - {EREZEE)  Regulation - line and load , temp . drift

1.

2.

PH150F280-:k

1.

2.

Regulation - line and load , temp . drift Condition Tp :25C
onr Vin T 200vDC | 280vDC | 400vDC line regulation
0% 5.008V 5.009v 5.009V ImV 0.02%
50% 5.010V 5.009V 5010V ImV 0.02%
100% 5.015V 5.009V 5011V 6mV 0.12%
TmV OmV 2mV
load regulation
0.14% 0% 0.04%
Temperature drift Conditions Vin :280VDC
Tout :100%
Tp -20C 25C 85C Temp. stability
Vout 5.004v 5.009V 5.004V 5mV 0.10%
Regulation - line and load , temp . drift ~ Condition Tp :25C
o Vin T 500vpe | 280vDC | 400vDC line regulation
0% 12.002v | 12.003V | 12.004V 2mV 0.02%
50% 12.001V | 12.003V | 12.004V 3mV 0.03%
100% 12.002V | 12.003V | 12.004V 2mV 0.02%
ImV OmV OmV
load regulation
0.01% 0% 0%
Temperature drift Conditions Vin :280VDC
Tout :100%
Tp -20°C 25°C 85C Temp. stability
Vout 11.982V 12.003V 12.003V 21mV 0.18%
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PH150F280-:%

Regulation - line and load , temp . drift

AJ) - AfT - WEEE)

24V
1. Regulation - line and load , temp . drift Condition Tp :25C
o Vin [ >00vDe | 280vDC | 400vDC line regulation
0% 2401V 2401V 2401V OmV 0%
50% 2401V 2401V 2401V 0mV 0%
100% 2400V 2401V 2401V 10mV 0.04%
10mV OmV OmV
load regulation
0.04% 0% 0%
2. Temperature drift Conditions Vin :280VDC
Tout :100%
Tp 20C 25C 85C Temp. stability
Vout 23 98V 2401V 24.00V 30mV 0.13%
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PH150F280-:x

@ HHEBEFE -V v TArBEEXNANBE ' Conditions  Tout : 100%
Tp :-20C - --
Output voltage and ripple voltage v.s. input voltage 25C — —
85C ——

12V

24V

| S ] OUTPUT VOLTAGE
z 4 %
& o
S 3 & 300
(e} =
> c
- >
5 21 200
P (=3
5 & |
S L & 100 _____qgf_____BI_Pl}E VOLTAGE
o—— if
0 200 300 400
Input voltage (VDC) ——-—
b OUTPUT VOLTAGE
] 10
z gL %
& y
£ 6L & 300
e p=
z g
54 w200 ;
5 Y '
S, 2 100 A¥¥~~_F____13113P}_E V?LTAGE
0 f
200 300 400
Input voltage (VDC) ——
ol OUTPUT VOLTAGE
] 20 -
216 %
% @
12 F 300
2 =
e g
Z 8 o 200
E = RIPPLE VOLTAGE
a2 100
i {f SRR S AN A N S

200 300 400
Input voltage (VDC) ———=
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PH150F280-:k

() %E « ANBHAHIER Conditions ~ Vin : 200VDC
280VDC -~ --~-
Efficiency and input current v.s. output current 400VDC —— ==
Tp :25¢C
30l 100
< 7 A - T TR T
~ 20k — e e - e b
p 0 S 80 e
PR -
= >
5 g
S 10k 3 60
B 8 T
gL & g e
et I o - - — 1
T i ===
0 0 = 20 40 60 80 100
: Output current (%) ———
12V l 30 100
3 T s A A
T 20k s 80 e
‘E | NS
£ 5
S0k E 60
= = "
g L & =
L e e e i A
o =
0 7 20 40 60 80 100
Output current (%) ——
15V 3.0 100
3 O =1t S S M I W S
L 201 s 80 e
- _ L
= B &
£ 5
S0k E 6o
=1 el P
g 5 s N
e P s SRSl
N o e
0o 20 40 60 80 100

Output current (%) ————
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PH150F280-:

Conditions  Vin : 200VDC ——

280VDC ~----
400VDC — - —
Tp :25C
24V 1 30 l 100
— I //,"‘_‘:__:__’::— —
< nE i
s 20 S 80
E’ | =
& %
3 10k 3 60
g L S S e
4 i B =i deie ol e
oL T
0 20 40 60 80 100

Output current (%) ——>
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(4) FEFANEE

Efficiency v.s. input voltage

12V

15V

100

PH150F280-:

Conditions  Iout : 100%

Tp : 25C

80

Sy S U SN

60

Efficiency 7 (%)

3}
(

300 400
Input voltage (VDC) ———

100

80

60

Efficiency # (%)

100

300 400
Input voltage (VDC) ————=

80

60

Efficiency # (%)

"g_!. .

phomms,

200

300 400
Input voltage (VDC) s
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24V

Efficiency # (%)

100

PH150F280-:

Conditions Iout : 1‘00%

Tp : 25C

80

60

OJ:N

P

200 300

400

Input voltage (VDC) ——=
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PH150F280-:x

2—2 BEF Y 7 MM Warm up voltage drift Characteristics

12V

24V

Output voltage drift (%)

Output voltage drift (%)

Output voltage drift (%)

+0.3

Conditions Vin : 280VDC

Tout : 100%
Tp : 25C

+0.2

+0.1

L
—

+0.3

)
P

6 8 (H)

Time ——

+0.2

+0.1

+03

6 8 (H)

Time ——

+0.2

+0.1
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PH150F280- %

2—3 AFEHRRENRYH O.C.P.Characteristics

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

Tp : 25C

h

Qutput veltage (V)

0 190 200 300
Cutput current (%) ———

12V

12

10 }

Qutput voltage (V)

0 100 200 300
Output current (%) ———

24V 24

20

V)

16

12

Ontput voltage {

0 100 200 300
Output current (%) ———
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PH150F280-%

EBERRESH O.C.P.Characteristics

12V

24V

Conditions  Vin : 280VDC
Tp @ 200 ——
25C - --
85C —-
] 5
= 4 ﬂ’y
: /
2 3 }
> r
2 -
5
=} 1 !
0g 100 200 300
Output current (%) ———>
12 :
!

10 - ,I

Output voltage (V)
o

™3

0 100 200

300

Ourpur current (%) ——=

Lo
£

2
&S
~E |

[t

~a

-]

Qutgut voitage (V) —————=

Ja

<

0 - 100 200

300

Output current (%) ———
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2—4 BEFREEM O.V.P.Characteristics

12V

24V

PH150F280-:

Conditions Vin : 280VDC
lout :0%
Tp :25¢C

. «— OVP TRIPPOINT

<« 5V

| _ 2V/DIV 50mS/DIV
|
. . <— OVP TRIPPOINT
'}............._.....’\ : e 12V
\k—— - OV
1

5V/DIV 200mS/DIV

< OVP TRIPPOINT

10V/DIV

-« 24V

M—.pv;a. iy € — Y

 S00mS/DIV

ANEMICLAMBDA T-15



PH150F280-:%

2—5 A5 EYUEH Output rise Characteristics

Conditions Vin ; 280VDC
Iout :0%
Tp :25C

T e S

- 0V

Vin

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

12V
12v
oy
Yin
SV/DIV 500v/DIV 10mS/DIV
24v

-~ 24V

—— Vll’l

| 1ov/DIV | SO0V/DIV | 10mS/DIV

ANEMIC-LAMBDA



PH150F280-:

H A5 F UM Output rise Characteristics

12V

24V

Conditions Vin : 280VDC
fout : 100%
Tp :25¢C

Y

o

Vin

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

. __

- SV/DIV 500V/DIV | 10mS/DIV

Vin

10v/DIV 500v/DIv HmS/DIV

ANEMICI.AMBDA 17



2—6 HATTFUEM

12V

24V

PH150F280-:

Cutput fall Characteristics

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

-« 5V

ov

Vin

2V/DIV s00v/DIv | 200mS/DIV

5V/DrIv S00V/DIY 1 5/DIV

24v

<« Vin

10V/DIV 500V/DIV 25/D1V
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PH150F280-:%

HAOIETYEME Output fall Characteristics

Conditions  Vin : 280VDC
Iout : 100%
1 25C

5V

ov

Vin

2 VDIV S00V/DIVY 0.5 mS/DIV

12V

12v

)Y

Yin

5 V/DIV 500 V/DIV 1mS/DIV

24V

24v

v

Yin

10 V/DIV SU0 V/IDIV 2mS/DIV

ANEMIC-LAMBDA 119



PH150F280-:

2—7 WAL EYIFH(ON/OFF 3> b 0 —ILE)
Output rise Characteristics with ON/OFF CONTROL

Conditions  Vin : 280VDC

TIout :0%
Tp :25C
‘‘‘‘‘ « 5V
ov
~— ON/OFF CONTROIL
2V/DIV 5ViIDIV 10mS/DIV
12v.
12v
ov
ON/OFF CONTROL
24V

ov

~— ON/OFF CONTROL

10V/DIY 5V/DIV 10mS/DIV

ANEMICLAMBDA T-20



PH150F280-:k

BN LEVEH(ON/OFF 3 b A —LE)

Gutput rise Characteristice with ON/OFF CONTROL
Conditions Vin : 280VDC

Tout : 100%
Tp :25C
37—
< 5V
< QV
«—— ON/OFF CONTROI
2V/IDIV S5V/DIV 10mS/DIV
12V
12V
< 0V
<«— QON/OFF CONTROL
SY[DIV 5viDIv 10mS/DIV
24V

ov

ON/OFF CONTROL

1OV/DIY SvipDiy 10mS/DIv

ANEMICILAMBDA a1



PH150F280-%

2—8 WAL T YIFH(ON/OFF 3~ } Oo—JLE)
Output fall Characteristics with ON/OFF CONTROL

Conditions Vin ; 280VDC
Iout :0%
Tp :25C

- 5V

ov

ON/OFF CONTROL

2V/DIV SViDIV ZQOmS(DIV

2V

12V

ov

ON/OFF CONTROL

5V/DIV S5V/DIV 1S/DIV

24V

24v

«— ON/OFF CONTROL

I0V/DIV | 5V/DIV 2S/DIV

ANEMIC-LAMBLA T-22



PH150F280-%

HWAIZTYEEHE(ON/OFF 3 >~ b A— L)

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
5V/DIV SV/DIV 1mS/DIV
24V
24V
< OV

«— ON/OFF CONTROL

10V/DIV 5V/DIV 2m8/DIV

ANEMICLAMBDA 2



PH150F280-:x

2—9 BEKZBEFIRAZ)FH

Dynamic load response characteristics

Conditions  Vin : 280VDC
Tp :25¢C

Tout 20% =—= 100% f=100Hz

70.5V/DTV 2mS/DIV
+8.8% -8.6%

Tout 20% <—= 100% f=1KHz

D

0.5V/DIV 0.2mS/DIV

+8.0% -1.6%

ANEMICLAMBDA
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PH150F280-:k

BELZAFTRE)NHE
Dynamic load response characteristics )
Conditions Vin : 280VDC
Tp :25¢C

12V Tout 20% === 100% f=100Hz

0.5v/DIV 2mS/DIV

+5.0% -5.0%

Iout 20% == 100% f=1KHz

< ]2V

— T

0.5V/DIV 0.2mS/DIV
+3.8% -5.8%
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PH150F280-:x

BELSEATIE)FH
Dynamic load response characteristics )
' Conditions  Vin : 280VDC
Tp :25C

24V Iout 20% ==100%  f=100Hz

5 o B _¥7
0.5V/DIV 2mS/DIV _

+2.5% -2.5%

Tout 20% == 100% f=1KHz

24V

0.5V/DIV 0.2mS/DIV

+1.9% -3.3%
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PH150F280-:k

2—10 AAY—TBR(ZEAEZR)ER Inrush current wave form

Conditions Vin : 280VDC

Tout :100%
Tp :25C

]
BRI

T

1

40A/DIV

500V/DIV | 104 S/DIV

ANEMICI.AMBDA
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2—11 HAV v TN, 7 4 XER
Output - ripple, noise waveform

PH150F280-:%

Conditions Vin : 280VDC

Tout :100%
Tp :25C

NORMAL MODE

55 mVP-P

NORMAL + COMMON MODE

100mV/DIV

12 S/DIV

150mVP-P

ANEMICLAMBDA
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HAY T,/ AXER
Output - ripple, noise waveform

PH150F280-:k

Conditions Vin : 280VDC

Iout :100%
Tp :25C

NORMAL MODE

50mV/DIV

50mVP-P

NORMAL + COMMON MODE

110mVP-P

ANEMICLAMBDA
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HAVy TN,/ 4 XER
Output - ripple, noise waveform

24V

PH150F280-:k

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

NORMAL MODE

50mV/DIV

142 S/DIV

45mVP-P

NORMAL + COMMON MODE

100mV/DIV

12 S/DIV

90mVP-P
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