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1. WIEFIE Evaluation Method
1.1 HIEEIE Circuits used for determination
(1) ¥t Steady state data

Y
18-36VDC —£
/|

s Controlled temp. chamber

C1: 220uF Electrolytic Copacitor x 2para  C3: 48V—120uf FElectrolytic Capacitor  [1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uF Film Capacitor

2) BERY 7 MEFHE  Warm up voltage drift characteristics

7T Controlled temp. chamber

C1: 220uf Flectrolytic Capocitor x 2parg  C3: 48V—=120uF Electrolytic Capacitor  f1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uF Film Capacitor

(3) BEIIRHERM  Over current protection (OCP) characteristics

X=Y
Recorder
Fuse &
O O
40A
v
18-36VDC () VR

r Controlled temp. chamber

C1: 220uf Electrolytic Capacitor x 2para  C3: 48V—120uf Electrolytic Capacitor 41 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022ufF Film Capacitor
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(4) BEFRELM  Over voltage protection (OVP) characteristics

Les
3y
Tc5
!

C1: 220uF Electrolytic Copacitor x 2para  C3: 48V—120uf Electrolytic Capacitor  f1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uf Film Capacitor

(5) B ENY R Output rise characteristics

S Fuse +Sb ﬁ
o0\ _p +Vin VY 5

40A lC4
<7
24VDC Clly @ pg { calesls 7 R
T Tcs
~Vin —Ve<
s
=
CNT j1

C1: 220uF Electrolytic Capacitor x 2para C3: 48V—120uf Flectrolytic Capacitor  f1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5 0.022uF Film Capacitor

(6) HAINEBTHY Output fall characteristics

AL BBV EtELRT

Same as output rise characteristics
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7)) HWASHLERDEHE  (ON/OFFay br—/LK)
Output rise characteristics with ON/OFF CONTROL

O\ _o—
40A
24VDC —
iz
C1: 220uF Electrolytic Capacitor x 2para €3 48V-120uf Electrolytic Capacitor
C2: 0.1uF Ceramic Capacitor C4,05: 0.022uF Film Capacitor

@) HAMNHLTFRV4#ME (ON/OFF ay br—/ Vi)
Output fall characteristics with ON/OFF CONTROL

HAsIh BN & (ON/OFFay hr—uK) LRLT
Same as output rise characteristics with ON/OFF CONTROL

9) BIERE (ATAZ) %M Dynamic load response characteristics

J1: 50mm

Qutput current waveform

lout 50% <—-> 100%  DUTY:50%

[
ics ci @ 1Loodiﬂ
|

Load| 2

C5

Dynamic dummy load
\% Current probe

I

Ct: 220uF Electrolytic Capocitor x Zpara C3: 48V—120uF Electrolytic Capacitor
C2: 0.1ufF Ceramic Capacitor C4,C5: 0.022uF Film Capacitor
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10y ANH—BR (BBAER) HtE  Inrush current characteristics

Fuse

5
o o0\ o
40A
8000uf
24VDC =z @' 1
R

C1: 220uF Electrolytic Capacitor x 2para  C3: 48V—120uf  Electrolytic Copacitor  R1: 0.01G
C2: 0.1uF Ceramic Capacitor C4.C5: 0.022uF Film Capacitor f1: 50mm

[

(1) HAHY v I, /A X Output ripple and noise waveform

[2)

R
1.5m 509 Cable
e N TR (]
j§5 Oscilloscope
Bandwidth: 100MHz
77

C1: 220uF Electrolytic Capacitor x 2para  C3:48V—120uf Electrolytic Capacitor  C6: 4700pF Ceramic Caopacitor
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022ufF Film Capacitor Ri: 50 @

J1: 50mm
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(12) EM I %% Electro-Magnetic Interference characteristics

() MERTEE (FE/AX)

HUBRE R
AMN 502/50uH

Spectrum Analyzer

Conducted Emission Noise

D=80cm

D.U.T.(Earth)

e

‘ RS ()

EMI Test Receiver
RF Relay Matrix
ERI-F
| AC Cord “ -~
Stgnd H=80cm
1 : [
7 O\ R BAE L] o
1 4t Metal Ground Plain Ty ADER
Earth Filter Input Line
(b) MEERBE (8% /A1 X) Radiated Emission Noise
D=3m
R B CE )

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix A

D.U.T.(Earth)

/Z JZAN TUTT
(Biconical Antenna) PR
&)
S % Stand

T )

-y F=TW
Turn Table
H=80cm

T

i ] EEN
A T~ BABE ——L F0En
it Metal Ground Plain R Input Line
Earth Filter

(1) VCC class A ®HaxtiG7 77U
VCClI class A application

r—3a VYV RT A

system

L1
_W
o7 L B
saype  — “BL I* o
c8

C2

7i7
C1 : B680uF FElectrolytic Capacitor x 3para C4,C5 : 0.022ufF Ceramic Capacitor
C2 : 0.1ufF Ceramic Capacitor C6 : 10ufF Ceramic Caopacitor
C3 . 48V—120ufF Electrolytic Capacitor C7.,C8 : 0.47uf Film Capoacitor
L1 o tmH
f1 : 50mm
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1.2 fEAHIEES

List of equipment used

PAH350524-48

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LECROY LT364L
3 | DIGITAL MULTIMETER ADVANTEST R6441B
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE LECROY APO15
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | X-Y RECORDER GRAPHTEC WX3000
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SH-240
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-408
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
15 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
16 | DC POWER SUPPLY TAKASAGO EX-1500L

DENSEI-LAMBDA
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2. s —%

2.1 F4rE

48V

Characteristics
Steady state data
(1) AJ3-&ff - IREZEHE) Regulation - line and load, temperature drift

1. Regulation - line and load

PAH350S24-48

condition Tbp :25C

Iout \ Vin 18VDC | 24VDC | 36VDC line regulation
0% 47953V | 47.953V | 47.956V 3mV| 0.006%
50% 47952V | 47.952V | 47.955V 3mV| 0.006%
100% 47952V | 47.953V | 47.956V 4mV| 0.008%
load ImV 1mV 1mV

regulation 0.002% | 0.002% | 0.002%

2. Temperature drift conditions Vin : 24VDC
Tout : 100%

Tbp -40°C 25°C 100°C | temperature stability
Vout 48.031V | 47.953V | 47.857V | 181mV l 0.377%

DENSEI-LAMBDA
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2.1 (2) HAHEE -V vy PVEERNANEL
Output voltage and ripple voltage v.s. input voltage

48V |

70.0
60.0
& 50.0
&
& 40.0
s
2 30.0
o
o
£20.0
3
10.0

0.0

Conditions Iout :
Tbp :

I f"""j”""’iOutpptvohage":“"""‘? """" S S

T —-Ri pple;—voltage——»«35———————-1 ———————— A —

16 20 24 28 32 36
Input voltage(V)

DENSEI-LAMBDA

350
300
250
200
150
100
50

100
-40

25
100

Ripple voltage(mVp-p)
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PAH350S24-48

2.1 (3) #h=FE - ASEFRTHIIER
Efficiency and input current v.s. output current

Conditions Vin : 18 VDC ---------—-
: 24 VDC —-—--
: 36 VDC —
48V Tbp : 25 C
30 — e 100
§ Efficiency : '
25 7""”‘; ””” ;;?"—’-‘f’—’f"f’:-fvr—*rf"—’fj—’f’i’m’;;::'_;;’;’_’; ””””””” ] 90
= , -
20 - B (P
% 15 - T """ """ //// ””” T 70 §
=1 : : Iini“‘ - %
S‘ 10 b (i e - "_’:""f”’_’;"’”_’””‘ ”””””””””””” P -1 60 Ay
_;-';‘/‘/: ! ‘
R o i e - 50
0 Let= 40
0 20 40 60 80 100
Output current (%)
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2.1 (4) EHATNEE

Efficiency v.s. input voltage

Conditions Iout : 50 % ----------
80 % -—-—-
100 %
48V Tbp: 25 C
100
: 3  Efficiency :
T P e o S S S S,
é 80 , ,,,,,,,,,, S ,,,,,,,,,,
e :
.§ | | .
é TO
60 | e USRS SRR USSR SOSRON S
50
16 20 24 28 32 36
Input voltage (V)
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2.1 (8) BhEHFN—ATF L — MEE
Efficiency v.s. Baseplate temperature

Conditions Vin : 24 VDC
Tout : 100 %

48V
100
00 | Efficiency b
Q\c/ 80 I U SO S NS SRR U Y Sy E S S ————— S S
%
3
(&)
= (1T e s EE i
=
60 IO U B AU U SRS S sy U
50
-60 -40 -20 0 20 40 60 80 100 120
Tbp (C)

DENSEI-LAMBDA T-11
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2.2 WERV 7 M

Warm up voltage drift characteristics

Conditions Vin :
Tout :
Ta

48V
0.8
0‘6 S U U Uy S
S O e s
h=
= T ——————,H  Ho
5 |
g 0
3
>
B =02 e
g
B 0.4
e S B
-0.8
0.0 1.0 2.0 3.0 4.0

DENSEI-LAMBDA

24 VDC
100 %
25°C
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2.3 W EIRIREIFIE

Over current protection (OCP) characteristics

48V

PAH350S24-48

50.0

40.0

30.0

20.0

Output voltage (V)

10.0

0.0

| 48V
50.0

40.0

30.0

20.0

Output voltage (V)

10.0

0.0

Conditions Vin : 18 VDC
24 VDC
: 36 VDC
Tbp: 25°C
U SO LY SO S0 ; ,,,,,,,,,,,,,,,,,,,
£
0 20 40 60 80 100 120 140 160
Output current (%)
Conditions Tbp : -40 °C
: 25°C
100 °C
Vin : 24 VDC

40

140

60 80 100 120

Output current (%)

DENSEI-LAMBDA
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2.4 BEERERME

Over voltage protection (OVP) characteristics

Conditions Vin : 24 VDC

TIout: 0%
Tbp: 25°C
48V
; <—OVP Point
B , t “~—Vout
[
|
|
|
I
i
1
<=0V
!
; |
10V/DIV |  50ms/DIV

DENSEI-LAMBDA T-14



2.5 HAMNH ERY Kt

Output rise characteristics

48V

PAH350S24-48

CH1— /

CH2—

CHI: 20V/DIV | CHZ2: 20V/DIV

10ms/DIV

CHl— /

Conditions Vin : 24 VDC
Tout : 0 %
Tbp: 25°C
—Vout
—0V
<—Vin
—0V
Conditions Vin : 24 VDC
Tout: 100 %
Tbhp: 25°C
—Vout
—0V
—Vin
—0V

CH2— "~

CHI: 20V/DIV | CH2: 20V/DIV

10ms/DIV

DENSEI-LAMBDA
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2.6 HALH TR Ktk

Output fall characteristics

48V
Conditions Vin : 24 VDC
Tout: 0%
Tbp: 25°C

CH1— ‘—\ | ‘ | «—Vout

CH2—=— —Vin

CHL: 20V/DIV | CHL2: 20V/DIV

500ms/DIV
Conditions Vin : 24 VDC
JTout: 100 %
Tbp: 25°C
CH1— —“\ —Vout
\'\
—Q0V
CH2— — —Vin
—QV
CH1: 20V/DIV CH2: 20V/DIV
0.5ms/DIV

DENSEI-LAMBDA T-16



2.7 W73 H A3 Y Rk

(ON/OFF =22 hu—/LEf)

Output rise characteristics with ON/OFF CONTROL

48V

CHl—

CH2—

CHI1—

CH2—

PAH350S24-48

Conditions Vin : 24 VDC
Tout : 0 %
Tbp: 25°C
/ ~—Vout
//
—_ —0v
v___\ —Vent
—Q0V
CH1: 20V/DIV | CH2: 5V/DIV
5ms/DIV
Conditions Vin : 24 VDC
Tout: 100 %
Tbp: 25°C
Ve —Vout
/
/
**—*——/ —0V
———1 —Vent
—0V
CHI: 20V/DIV | CH2:5V/DIV
Sms/DIV

DENSEI-LAMBDA
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2.8 WAL TRV EHE (ON/OFF =y bo—/VEf)
Output fall characteristics with ON/OFF CONTROL

48V

Conditions Vin : 24 VDC
Tout : 0 %
Tbp: 25°C

CHI=|— <—Vout
——— |0V

CH2— <—Vent

CH1: 20V/DIV CH2: 5V/DIV
500ms/DIV '

Conditions Vin : 24 VDC
Tout: 100 %
Tbp: 25°C

CHl— hW\ —Vout

0V

CH2— ; <—Vent
—0V

CHI: 20V/DIV | CH2:5V/DIV
0.5ms/DIV

DENSEI-LAMBDA T-18



2.9 BELE AWK FFHiE
Dynamic load response characteristics

48V

PAH350S24-48

Conditions Vin: 24 VDC

Tbp: 25 °C

Load current tr = tf = 100us

Iout 50% <—> 100% f=1kHz

CH1— ._._v,,_\\ /_,_,_/ hx__\/”_,_w/p\\,

“~—Vout

N /’”_—ffm“\ N /’ﬁ“m“\\__f |~ lout
N P S o
CH1 : 500mV/DIV | CH2 : 5A/DIV
0.2ms/DIV
DENSEI-LAMBDA T-19
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2.10 AN —UEMR (FBEAER) FritE

Inrush current waveform

Conditions Vin: 24 VDC
Tout: 100 %

48V Tbp: 25°C

<lin
CH1— —0A
<—Vin
CH2— / | —0V
CH1:50A/DIV | CH2:20V/DIV
100us/DIV

DENSEI-LAMBDA T-20



2.11 HAY v 7. /A XFE
Output ripple and noise waveform

43V

PAH350S24-48

Conditions Vin :

DENSEI-LAMBDA

Tout :
Thp :

24 VDC

100 %
25 °C

T-21
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2.12 EMIRE
Electro-Magnetic Interference characteristics
(a) HEFWHTEE (FE/ A X) Conditions Vin : 24 VDC
Conducted Emission Tout: 100 %
(1) VCCIclass AX{ a7 7 r—a YV AT A Tbp: 25°C
VCCI class A application system

48V

[dB(u V)]
110 ¢

100 ©

90—t A :
SV SRS S BN O RIS : VCCI classA
£ C P : P R A : QP Limit

70 E

60 | <] vecr classa

AV Limit

Level

50 F

30

10 |

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
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PAH350S24-48
2. 12 EMI&FE

Electro-Magnetic Interference characteristics
(b) HEEERBE (EEH/ A X)
Radiated Emission

(1) VCClIclass ARG T 7V r—va VAT A

Conditions Vin : 24 VDC
Tout: 100 %
Tbp: 25°C
VCCI class A application system
48V
HORIZONTAL.:
[dB(u V/m)]
_ T vCC classA
50 - i f QP Limit
40 - : .' - i

ERETR o [\’[\v"‘

B A An W
10 ; S
0 3 :
30.0 50.0 100.0 200.0 300.0

Frequency [MHz1
VERTICAL:
[dB(x V/m))
80 3
_ ST VCC dlassA
50 - — - QP Limit
40 ¢ NS T -

N

10 f -
|
0
30.0 50.0 100.0 200.0 300.0
Frequency [MHz]
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