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2 -10 ANy —VREMEEANER)HIE  Inrush current WAVEFOTM covreoeeeeeere e
2-11 By v 7, 7 4 XEH  Output-ripple, noise waveform..........ccce..e..

M5 Terminology used

Definition
Vin........AJJ&E  Input Voltage
Vout........... HA®EE Output Voltage
lin...... AJIEH  Input Current

Iout....... . B3EH Output Current

1) ~—z 7L — MEJE  Base-Plate Temperature
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1. FHMEAIE 5%

1-1

(1) w4k

WY 7 MR

48VDC S

EVALUATION METHOD

Steady state data

AlEER  Circuits used for determination

Cg."_[‘_

+ +
IN ouT

PS.

PH150548-:%

o

*

777

p Controlled temp. chamber

C1:2204 F Electrolytic Capacitor

C2: 4700pF Ceramic Capacitor
CS :

5V-10004 F Electrolytic Capacitor
12V- 470 # F Electrolytic Capacitor
15V- 470 1 F Electrolytic Capacitor
24V- 220 ¢ F Electrolytic Capacitor

Warm up voltage drift characteristics

| N

IN

T G  E

G &

ouT

PS. |

ouT

»

p Controlled temp. chamber

Same as steady state data

C1:2204 F Electrolytic Capacitor

C2: 4700pF Ceramic Capacitor

C3: 5V-1000# F Electrolytic Capacitor
12V- 470 ¢ F Electrolytic Capacitor
24V- 220 ¢ F Electrolytic Capacitor

ANEMICT.AMBDA
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PH150548-:

(4) @AFFELRGERYE  Over voltage protection (OVP) characteristics

(5) HIr EvEE Output rise characteristics

48VDC

C1:220u4 F Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor

out =/

VR

<
I

=/
()+

ouT 1

(6) HJISLFbAEFE Output fall characteristics

HIJISE 12 ) 54 & F T

Same as Output rise characterstics

C1:220¢ F Electrolytic Capacitor

C2: 4700pF Cerami¢ Capacitor

C3: 5V-10004 F Electrolytic Capacitor
12V- 4704 F Electrolytic Capacitor
24V- 2201 F Electrolytic Capacitor

(7)  BIEISE (AmiaZ) $i: Dynamic load response characteristics

48vpDc — Ci

. T

C1:2204 F Electrolytic Capacitor |
C2: 4700pF Ceramic Capacitor 3

C3: 5V-1000# F Electrolytic Capacitor
12V- 470 1 F Electrolytic Capacitor
24V- 220u F Electrolytic  Capacitor

ANEMICT.AMBDA T
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Current probe

JL

Dynamic dummy load

o



PH150548-%

(8) ANy—VEMR (BEARA) I Inrush current waveform

7§hunt
resistor

C1:220# F  Electrolytic Capacitor

‘ Co X C2: 4700pF Ceramic Capacitor

C3: 5v-1000# F Electrolytic Capacitor
77 12v- 470 F Electrolytic Capacitor
24v- 220 F Electrolytic Capacitor

9) WYy T, JAXPIH¥  Output-ripple, noise waveform

NORMAL MODE (EIAJ Standard RC-9002A)

483VDC —

C1:2204 F Electrolytic Capacitor
T____« C2: 4700pF Ceramic Capacitor
77 C3:5v-1000# F Electrolytic Capacitor

12v- 4701 F Electrolytic Capacitor
24v- 2201 F Electrolytic Capacitor
C4: 14F Film Capacitor
Cs : 4700pF Film Capacitor

NORMAL + COMMON MODE

4_8VDC —— Cy

L1, £2 :152mm

C1:220¢ F Electrolytic  Capacitor
Cz: 4700pF Ceramic Capacitor

Co . 0.1 4T Ceramic Capacitor

ANEMICL.AMBDA T
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1-2 (ERAERS

List of equipment used

PH150548-:%

No. DESCRIPTION MANUFACTURER MODEL No.
I Oscilloscope TEKTRONIX 2465B
2 HITACHI V-1050F
> Digital oscilloscope YEW DL.2140
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 TMS503
13 | Current probe TEKTRONIX A6303
ANEMICT.AMBDA
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2. ¥M5—4 CHARACTERISTICS

2—1 #45tE Steady state data
)y AJy - & - BAEZEE)  Regulation - line and load , temp . drift

1.

2.

PH150548-:%

1.

2.

Regulation - line and load , temp . drift Condition Tp :25C
o Vin | 36ypc | 48vbe | 76vDC line regulation
0% 5.009v 5.010V 5.010v ImV 0.02%
50% 5.009v 5.009v 5.009v OmV 0%
100% 5.008V 5.008v 5.009v 1mV 0.02%
ImV 2mV ImV
load regulation
0.02% 0.04% 0.02%
Temperature drift Conditions Vin 48VDC
Tout :100%
Tp 20C 25°C 85C Temp. stability
Vout 4997V 5.008V 5.004V 11mV 0.22%
Regulation - line and load , temp . drift ~ Condition Tp :25C
o _Vin T 36vpc | 48vpe | 76VDC line regulation
0% 12.010V 12.012V 12.012V 2mV 0.02%
50% 12.008V | 12.009V | 12.010V 2mV 0.02%
100% 12007V | 12008V | 12.000V ImV 0.02%
3mV 4mV 3mV
load regulation
0.03% 0.03% 0.03%
Temperature drift Vin :48VDC
Tout :100%
Tp -20C 25¢C 85C Temp. stability
Vout 11.994V | 12.008V 12011v [7mV { 0.14%

ANEMICT.AMBDA



A1 - A - [ ZEE)  Regulation - line and load , temp . drift

24V
1.

2.

PH150548-:x

Regulation - line and load , temp . drift ~ Condition Tp :25C
o Vin T 36vpc | 48vDC | 76vDC line regulation
0% 24.00V 2401V 2402V 20mV 0.08%
 so% 2400V | 2401V | 2401V | 10mV | 004%
100% 24,00V 24.00V 2401V 10mV 0.04%
OmV 10mV 10mV
load regulation
0% 0.04% 0.04%
Temperature drift Conditions Vin :48VDC
fout :100%
Tp -20C 25C 85C Temp. stability
| Vout | 2396V | 2400v | 2396V | 4domv | 017%

ANEMICT.AMBDA



PH150548-:

2) WABE <Y v TALBEERANEIE Conditions  Iout : 100%
Tp :-20C - --
Output voltage and ripple voltage v.s. input voltage 25C  ——
8§5C —

5

H

12V

24V

Output voltage (V) Qutput voltage (V)

Output voltage (V)

I OUTPUT VOLTAGE
5
4 % (
a
3 & 300
g
2w 200
joN
& , L
L& 100 RIPPLE VOLTAGE
0 fi— T
20 40 60 80 100
Input voltage (VDC) ————
OUTPUT VOLTAGE
12 - .
I
- |
10 i |
8- %
]
6 & 300
4l 5 200
= RIPPLE VOLTAGE
2l & 100
o i
20 40 60 80 100
Input voltage (VDC) ——=
04 OUTPUT VOLTAGE
20 ff
s :
16 %
(5]
12 & 300
8- o 200
A RIPPLE VOLTAGE
4 &= 100
0 e -

20 40 60 80 100
Input voltage (VDC) ————=

ANEMICLAMBDA



(3) &% « ANFaH H I ER

Efficiency and input current v.s. output current

12V

15V

Input current Iin (A) ——»

Input current lin (A)

Input current Iin (A)

120

»
o

by
=)

12.0

8.0

40

12.0

8.0

40

PH150S48-%

Conditions Vin : 36VDC

48VDC
76VDC
Tp :25C
- 100
;\5 80 T T = T
& K /
—
2 60 -
2 -
) /.av' -T L
~ lin = -7 & —— 1
L T 4=
0 20 40 60 80 100
Output current (%) ——>
- 100
’/_j’::—'— = o o ——
< 80 =
- T
o)
= !
2 60 R -
vl L b -
E //:—— + e
£ T Sl e
I f
0 20 40 60 80 100
Output current (%) ———
- 100
< 80 = st I et s O
= n ¥
= /
o
3 60 sl
S =
= -
— I
L linpeme e T —
I T =
o - 20 40 60 80 100
Output current (%) ———>

T-8



PH150548-:x

Conditions Vin : 36VDC

48VDC - - - - --
76VDC — - —
Tp :25C
24V I 120 ’ 100
< P e T
S 80k ~ 80 -
£ S 7
E | &
£ 5
S 40l 5 60 -
e
£ L a — - T
AL linpm=f — % — 71 |
ob— Ty "
0 20 40 60 80 100

Output current (%) ———->
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(4) HRFANERE

Efficiency v.s. input voltage

12v

15V

PH150548-:x

Conditions  Tout : 100%

Tp : 25¢C
100
g 80
I
&
g 60
K]
5
Ty
0" 36 48 60 70 76
Input voltage (VDC) ————
100
o 80
R
&
ey
3 60
=2
=
f
0" 36 48 60 70 76
Input voltage (VDC) ———
100
;\j 80
I
g
g 60
&
Ty
07 36 48 60 70 76

Input voltage (VDC) ———
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24V

Efficiency 7 (%)

100

PH150S548-:x

Conditions  Iout : 100%

Tp : 25¢C

80

60

<

-

36 48 60

70

76

Input voltage (VDC) ———>
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2—2 BEINY 7 MEFM

12V

24V

Output voltage drift (%)

QOutput voltage drift (%)

Output voltage drift (%)

+0.3

PH150548-:%

Warm up voltage drift Characteristics

Conditions Vin :

48VDC
Tout : 100%
Tp : 25C

+0.2

+0.1

+0.3

8 (H)

Time ———m—

+0.2

+0.1

[y
fntd

+0.3

8 (H)

Time ——

+0.2

+0.1

ANEMICLAMBDA
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PH150548-:%

2—3 BEMMBENEM O.C.P.Characteristics

W
H

12V

24V

Conditions Vin : 36VDC ——
48VDC - - -
76VDC —— -

Tp : 25C

Output voltage (V)

100 200 300
Output current (%) ———>

—
[ ]

—
<

Output voltage (V) ——
o
X

0 100 200 300
Output current (%) ——>

)
=

o]
<

e v i

=)

N
>

e}
N

AN
\

Qutput voltage (V) ———

[

0 ’ 100 200 300
Output current (%) —————
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18 Bt

12V

24V

#45M O.C.P.Characteristics

PH150548-:%

Vin : 48VDC
Tp : 220 ——
25C - --
85C

Conditions

Output voltage (V)

100

12

200 300
Output current (%) ——>

10

N
NN

Qutput voltage (V) ——

0 100

[\=}
=

200 300
Output current (%) ———=

N
]

-
=2

Output voltage (V) ———>
1o

P

/

<

200 300
Output current (%) ———
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o—4 BEBEERFE

12V

24V

#4EM O.V.P.Characteristics

PH150S548-:%

Conditions Vin : 48VDC
Iout :0%
Tp :25C

<— OVP trip point

«— 5V

ov

2V/DIV

20mS/DIV

<« 12V

- 0V

5V/DIV

50mS/D1V

- 24V

- 0OV

10V/DIV

100mS/DIV

ANEMICTLAMBDA
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~ <— OVP uip point

<—— OVP trip point



2—5 H AL EU%H Output rise Characteristics

12V

24V

PH150S548-:%

Conditions Vin : 48VDC
fout :0%
Tp :25¢C

2V/DIV S0V/DIV

12V

50mS/DIV

5V/DIV S50V/DIV

FOV/DIV S0V/DIV

50mS/DIV

ANEMICTAMBDA
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H A kYUt Output rise Characteristics

PH150S48-%

Conditions Vin : 48VDC
Tout :100%
Tp :25C
12\/
12V
< 0V
Vin
24V

ANEMICT,AMBDA



PH150S48-:%

2—6 HAIZTF UM Output fall Characteristics

Conditions  Vin : 48VDC
Tout :0%
Tp :25¢C

e SV

— 0V

2V/DIV 50v/DIV 100mS/DIV

12V

12v

e OV

5V/DIV 50V/DIV 500mS/DIV

24V

24V

<—— Vin

ANEMIC-LAMBDA
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PH150S48-:%

H AT UM Output fall Characteristics

Conditions Vin : 483VDC

Iout :100%
Tp :25C
7 712\/
12V
= OV
<— Vin
5 V/DIV | 50 V/DIV 2mS/DIV
24V
24V
< 0OV

-~ Vin

ANEMIC-LAMBDA -



PH150548-:%

2—7 HAHILEYHH(ON/OFF 2> F O— LB
Output rise Characteristics with ON/OFF CONTROL

Conditions Vin : 48VDC

Iout :0%
Tp :25C
SV

<—— OV

ENEENNY
T ]

H/ANE RN
o

<—— ON/OFF CONTROL

<—— ON/OFF CONTROL

10V/DIV SV/DIV 10mS/DIV

ANEMICLAMBDA T-20



PH150548-:%

HHir kU (ON/OFF 2 > b o—ILE)
Output rise Characteristics with ON/OFF CONTROL

Conditions Vin : 48VDC

Tout :100%
Tp :25C
. I S S I 5y
.’i.l..
L o
<— ON/QOFF CONTROL
2V/DIV 5 VIDIV 10mS/DIV
12V
12V
< OV
<«— ON/OFF CONTROL
5V/DIV S5V/DIV 7 10mS/DIV
24V

- OV

—~<— ON/OFF CONTROL

OV/DIV | SVDIV | 10mS/DIV |

ANEMICTLAMBDA o



PH150548-:%

2—8 WAHITFYHEH(ON/OFF 2> F B —JLE)
Output fall Characteristics with ON/OFF CONTROL

Conditions Vin : 48VDC

Tout :0%
Tp :25C
- 5V
- 0V
<— ON/OFF CONTROL
12V
12V
l<— OV
<— ON/OFF CONTROL
5V/DIV S5V/DIV 500mS/DI1V
24V

~<— ON/OFF CONTROL

ANEMICT.AMBDA o
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| PH150548-%

HHIZTFUiEHE(ON/OFF 3 b 0 —ILE)
Output fall Characteristics with ON/OFF CONTROL

Conditions Vin : 48VDC

Tout :100%
Tp :25C
....... R 5V
NEEREEE
EESNEEN
l " . [ . ~—— ON/OFF CONTROL
2V/DIV 5V/DIV 1mS/DIV
12V
12V
- OV
! ~<—— ON/OFF CONTROL
5V/DIV SV/DIV 2mS/DIV
24V

ANEMICLAMBDA .
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2—9 BECEEBETAL)FHE

Dynamic load response characteristics

PH150S48-%

Conditions Vin : 48VDC

Tp :25C

Iout 20% == 100% f-l OOHZ

5V
Jout
0.5V/DIV 2mS/DIV
+6.6% -7.8%
lout 20% =—= 100% f=1KHz
5V
<—— lout

----
0.5V/DIV 0.2mS/DIV
+6.4% -7.0%

ANEMICT.AMBDA




BESE (AR FE

Dynamic load response characteristics

12V

PH150548-:%

Conditions  Vin : 48VDC

Tp :25C

Tout 20% == 100%

f=100Hz

0.5V/DIV 2mS/DIV

+2.7%

-3.0%

Tout 20% = 100%

f=1KHz

0.5V/DIV 0.2mS/DIV

+2.5%

-2.5%

ANEMICLAMBDA
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BERE

PH150548-:%

(ATRE)FH

Dynamic load response characteristics

24V

Conditions Vin : 48VDC
Tp :25C

fout 20% ==100%  f=100Hz
[ A U N

------
0.5V/DIV 2mS/DIV
+2.2% -2.1%

Iout 20% == 100% f= 1KHZ

A‘lllh‘llm?m
T
EpasEEhs

|
L-JI!L-HI

-<— Jout

I R N N S AN O
0.5V/DIV 0.2mS/DIV

+2.0% -2.0%

ANEMICLAMBDA -



PH150548-%

2—10 ANHY—TJBRM(FBAEGR) KR Inrush current wave form

Conditions Vin : 48VDC

Iout :100%
Tp :25C

lin

Vin

40 A/DIV 50V/D1V

20« S/DIV

ANEMICLAMBDA
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PH150548-:%

C2—11 WAV v I, A XER
Output - ripple, noise waveform

Conditions Vin : 48VDC

NORMAL MODE

Iout :100%
Tp :25C

NORMAL + COMMON MODE

L e B e S
Al AL AL

ANV IACTN . VA \
NV

100mV/DIV Ve S/IDIV

165mV P-P

ANEMIC-LAMBDA



HAY T,/ 4XER

Output - ripple, noise waveform

NORMAL MODE

PH150548-:%

Conditions

SOmV/DIV 12 S/DIV

Vin
Tout
Tp

NORMAL + COMMON MODE

140mVP-pP

ANEMICT.AMBDA

: 48VDC
: 100%
:25C



PH150548-%

HAHY v PN,/ 4 XER

Output - ripple, noise waveform N .
Conditions  Vin : 48VDC

Iout :100%
Tp :25C

24V
NORMAL MODE A I N I O N

NORMAL + COMMON MODE

100mV/DIV 1« S/DIV
120mVP-P

ANEMICLAMBDA
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