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1. BlEFE Evaluation Method
1.1 HZEE® Circuits used for determination
(1) F#494E  Steady state data

|
18=36VDC @E PS. |
A
| e S “in =Voudd?]

Conirofied terp. chomber

(2) BENY 7 MEE  Warm up voltage drift characteristics

"

l +¥in +\foutE
24v0C - (T) P %VR
| v I
§ m \{:\xi—wutﬁv‘@_l

(3) BEWMRIERFE  Over current protection (OCP) characteristics

Controlied lemp. chomber

18- 38VDC
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4) At S0 RE Output rise characteristics

%vsn AVOUL G

24v0DC =

(5) HAZETH DK Output fall characteristics

A ERVBELRIL

Same as output rise characteristics

(6) BIEISE (RFFRE) Bt  Dynamic load response characteristics

Quipul current wovefprm
lout 50% «~—% 100%  DUTYIB0%

il sl 1L
+iin Wnui I ! s
N .. 55%
Load 1 o T :M w0
24YDC —— i . b
‘[ (Y) Lood: 2 I e S
tel !
_AVm ~Vou§

{)ynom‘wc dummy load

Current probe
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(7 ATV~ BE (BB FM%  Inrush current characteristics

: +Vin +V0ut
C
26VDC %
~Min ~Voul &l A&

Current prode

C1: 4000ufF Elecirolylic’ Capaciter

N_L

(8) HiAU o7, /A XER  Output ripple and noise waveform

T T
1.8m 500 Cobie

C1: 1uF Film Copacitor R1: 500 JSSCEIDSQKC:}QGEOWH"
C2: 4700pF Ceramic Capocitor £1: B50mm andwid W

(9) AA vF o7 REHHES B Switching frequency v.s. output power

Fiin  +Vout

18~36V0C =l RS,

v
H
- ~Youle
thc
I F

fraquency counter
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(10) EM I ##%  Electro-Magnetic Interference characteristics
(a) METHTEE (B4 X}  Conducted Emission Noise

D=80cm f
t R EE D
1l T S B 8 40 ! DUT.(Barth)
AMN 508 /1.6 mH ; A
Spectrum Analyzer : ’}
EMI Test Receiver P
R Relay Matrix
{ A FRR R
Input line cord Est[:fnd H=40cm
. H . \
o & B K it 0 Lo e
1% b Metal Ground Plain IR o PNk
Barth - Filter Input Line

(b) METRME (BEF /A X) Radiated Emission Noise

D=3m -
Spectrumn Analyzer SRR
EMI Test Receiver D.UT.{Barth)
RF Relay Matrix %{ JiMB FUE T
iconical Antenna) &
. % \ Stand
J 3 |
F-uF - T
Turn Table
H=80cm
| S B
[ ] i i | e—
7T SBABE B N i
B Metal Ground Plain T Input Line
Farth Filter

(1) VCCIclass A7 7V r—3r5 P A7 A
VCCI class A application system

L1
TAAS
24VDC - prsa prsd R
[ LN - ~ia ~Vout

é cose
C3 == C4T=
7
77

L1: 2mH C2: 100uF Electrolytic Copocitor

C1: 10uF Electrolytic Copacitor C3.Ca : 4700pF Ceromic Capocitor
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1.2 fEFRRIZE#EE  List of equipment used
EQUIPMENT USED MANUFACTURER. MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT, DL1740
3 | DIGITAL MULTIMETER AGILENT | 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TMS03B
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 { INPUT POWER SUPPLY TAKASAGO AA2000XG
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC S1J-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
12 { RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 ] AMN KYORITU DENSHI KINW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
DENSEI-LAMBDA T-5
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2. 85 —4%  Characteristics
2.1 FAEIE Steady state data
(DA - B - BEZE)  Regulation - line and load, temperature drift
| 33v |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 18VDC | 24VDC | 36VDC line regulation
0% 3252V | 3252V 3252V 0mV 0.000%
50% 3251V | 3251V | 3251V 0mV 0.000%
100% 3251V | 3251V | 3.251V OmV 0.000%
load lmV OmV ImV
regulation 0.03% 0.00% 0.03%
2. Temperature drift Conditions Vin : 24VDC
Iout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 3248V | 3251V | 3.243V 8mV | 0.25%
L sv |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 5,033V 1 5033V | 5033V OmV 0.000%
50% 5032V | 5032V | 5.033V OmV 0.000%
100% 5.032V | 5.032V | 5.032V OmV 0.000%
load OmV OmV ImV
regulation 0.00% 0.00% 0.02%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25°C 85C | temperature stability
Vout 5003V | 5032V | 5038V 35mV | 0.70%

DENSEI-LAMBDA
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2. ¥ — &

2.1 Bt

12V

Characteristics

Steady state data
(D AT - 5 - BEEE

PSS1RS-24-%

Regulation - line and load, temperature drift

1. Regulation - line and load

Condition Ta:25°C

Tout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 12158V | 12.158V | 12,158V | 0mV 0.000%
50% 12,157V { 12,157V | 12,158V | 0mV 0.000%
100% 12,157V [ 12157V | 12,157V | O0mV 0.000%
load OmV 0mV OmV
regulation 0.00% 0.00% 0.00%
2. Temperature drift Conditions Vin : 24VDC
Jout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,109V | 12157V | 12,159V | S50mV I 0.41%

DENSEI-LAMBDA
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21 Q) HAEE  V o PAVEBERANEBE
Output voltage and ripple voltage v.s. input voltage Conditions fout : 100 %

Ta :-40°C -
25°C ———-
85°C ——
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5‘5 wﬁw,.y,,“,,..,,....",.‘..........‘...A...a“%i:;_.é ..... l.t:g; ................................................. . 100
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21 Q) HARE - V vy 7ABERATTEBE
Output voltage and ripple voltage v.s. input voltage

PSS1RS-24-+

Conditions lout : 100 %

Ta :-40°C -~
25°C ———-
85 °C
12V
13 : ; , 120
TR S E— O mp@tyql_’t_ag@.h........A..A..A.__; ___________________ 4 100
/>~\ ! H : Qo™
> 1 272
L 5 B
"§ 11.5 58
5 29
£ 5
)]
10.5
10

Input voltage (V)
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2.1 (3) %hEg -
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A JyREF B

Efficiency and input current v.s. output current Conditions Vin :- 18 VDC -------

: 24 VDC ——m
- 36 VDC ——
Ta : 25°C

3.3V

Input current (A)
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2.1 3) B0 - ASEIAH IR

Efficiency and input current v.s. output current

12V

Input current (A)

0.4

0.35

bt
[

0.25

et
o

Conditions Vin :-

PSS1R5-24-*

Ta : 25°C

0 20 40

Efficienc J

60
Output carrent (%)

DENSEI-LAMBDA
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2.1 (4) BhE AT EE
Efficiency v.s. Input voltage

3.3V

PSS1IRS-24-%

Conditions Ta 25 °C
Tout : 50 %
100 %

100 H | H

90 e e i' ..................... i. ........................ uuuuuuuuuuuuuuuuuuuuuu ' ,,,,,,,,,,,,,,,,,,,,,
£ g0 b Efficiency S
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Input voltage (V)
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%) i
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Input voltage (V)
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2.1 (4 BERASEE

Efficiency v.s. Input voltage ConditionsTa : 25 °C

fout: 50% -~
100 %
12V
100
90 boreererreeenne L — Efficiency.......foooe e
S
) I R : :
g-_% 1 T ,,,,,,,,,,,,,,,,,,,,, erramernrnnne i rrale
. ‘ |
60 O 41 .....................................................................
15 25 35
Input voltage (V)
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2.2 BERFY 7 Mk

Warm up voltage drift characteristics

PSS1RS-24-*

Conditions Vin : 24 VDC

Tout : 100 %

Ta : 25°C
3.3V
0.4 1
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B 3 i T O nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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12V
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_ 0.3 Foremmomeebeem oo ..........................
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gié :
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7 Y T MU SN ORI ......................................................
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2.3 IR EFRE T

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

3.5

2.5

1.5

0.5

5V

Qutput voltage (V)

Conditions Vin : 18 VDC ——---~~
24 VDC —-—-—--
36 VDC
Ta : 25 C
It O B RN VRIS O,
N \

It S SR S S R
I S N beeemreeeenenn, A
0 50 100 150 200 250 300

Qutput current(%)

12V

Qutput voltage (V)

16

50 100 150 200 250 300

14
12

10

[ (N R - N s O ]

50 100 150 200 250 300
Output current (%)
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2.3 WER R
Over current protection (OCP) characteristics
Conditions Vin : 24 VDC
Ta : 40C --o-m-

3.3V 85 C

4.0 : : ' : 4 :
35 o S — — — ,,,,,,,,,,,,,
3.0 | .............. ........... ......... \ ..... . ..............
25 PR % ﬁuuu.,,ﬂé.".”‘. vvvvvv E vvvvvvvvvvvv E:”””n\..:»in..«.M.n....é ............
2.0 | e e B L S
e e N R
e
0.5 | e - O . . ............
00 I N A B S

] 30 100 150 200 250 300 350
Output current(%o)

Output voltage (V)

3V

7.0 1 ; ‘ ‘ :
60 Lo R S
50 Z ﬁ —
4.0 b L ,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,, J\ ........... ..............
3.0 Freerrrronnens ............... ......... _“' ..............
9 P N —
1.0 B ,,,,,,,,,,,,,, ....... / ...............
00 a i | a ’

0 50 100 150 200 250 300
Qutput current (%)

Quiput voltage (V)

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Ouiput voltage (V)

0 50 100 150 200 250 300
Cutput current (%)

DENSEI-LAMBDA T-16



2.4 HDSEE B D etk

Output rise characteristics

3.3V

12V

CHl—

CH2—

CHl—

CH2—

Conditions Vin :
Tout :
Ta :

CHI: 1V/DIV CH2: 20V/DIV

2ms/DIV

CHI: 2V/DIV CH2: 20V/DIV

2ms/DIV

CHI: 5V/DIV CH2: 20V/DIV

2ms/DIV

PSS1RS-24-%

“—Vout

“— 0V

“—Vin

«— OV

“Vout

“«— 0V

“—Vin

“« OV

Me—Vout

« 0V

1 <—Vin

— 0V

DENSEI-LAMBDA

24 VDC
0%
25°C
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24 KN H B8 D Kk PSSIR5-24-%
Output rise characteristics
Conditions Vin :" 24 VDC
Iout : 100 %
Ta : 25°C
3.3V

CH1—

R e e ST L R VT

CHz_) ......... ......... ......... ........ ........ ........ ......... ......... «— OV

CHI1: 1V/DIV CH2: 20V/DIV
2ms/DIV

ol <~V out

CHI— “— 0V

........ e Vi

CH2— e e gy

CH1: 2V/DIV CH2: 20V/DIV
2ms/DIV

12V

“Vout

CHI— — OV

........ e Vi

CH2— e e gy

CH1: 5V/DIV CH2: 20V/DIV
2ms/DIV
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25 AL H TR Y Ktk

Output fall characteristics

33V

Conditions Vin ;

CH1—

CH2—

CH1: 1V/DIV CH2: 20V/DIV

200ms/DIV

CHI1—

CHI: 2V/DIV CH2: 20V/DIV

200ms/DIV

12V

CHl—

CHI1: 5V/DIV CH2: 20V/DIV

200ms/DIV

DENSEI-LAMBDA
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24 VDC
0%
25°C

Tout :
Ta

“—Vout

— OV

“~—Vin

“— OV

“—Vout

«— 0V

“Vin

“—Vout

— 0V

J<Vin

“«— 0V
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25 HAS B TR Y Rtk

Output fall characteristics

3.3V

12V

CH1—

CH2~

CHI1- f+

Conditions Vin :

CH1: 1V/DIV CH2: 20V/DIV

2ms/DIV

CHI1: 2V/DIV CH2: 20V/DIV

2ms/DIV

CHI— sy

CH2—

CH1: 5V/DIV CH2: 20V/DIV

2ms/DIV

PSS1RS-24-%

24 VDC
Tout : 100 %
Ta : 25°C

“—Vout

“—Vout

“— 0V

“~Vin
e OV

“-Vout

«— OV

DENSEI-LAMBDA
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2.6 BELNE (ARAE) &k
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta: 25°C

3.3V

Load current tr = tf = 100us
Tout 50% == 100% f=100Hz

CHZ——:) : : : : ; : : : :
......... —0A

CH1 : 100mV/DIV CH2 : 200mA/DIV
2ms/DIV

5V

Load current tr = tf = 100us
Iout 50% <— 100% £=100Hz

CH2—
......... —0A

CH1 : 100mV/DIV CH2 : 200mA/DIV
2ms/DIV

DENSEI-LAMBDA T2
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2.6 WIS (BARZE) Kk
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta: 25°C

12V

Load current tr = tf = 100us
Iout 50% <> 100% F=100Hz

CHI—

_________ T s O S S o

CH1 : 100mV/DIV CH2 : 100mA/DIV
2ms/DIV

DENSEI-LAMBDA T-22
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27 AN — VB (BABRH) it

Inrush current waveform
Conditions Vin: 36 VDC
Tout: 100 %

Ta : 25°C
5V

~—Iin
CHl1— “~—0A

“—Vin
CH2— OV

CH1 : 10A/DIV CH2 : 20V/DIV
Sus/DIV

DENSEI-LAMBDA T.23



2.8 HAD v 7. J A AW
Output ripple and noise waveform PSS1RS5-24-%
Conditions Vin : 24 VDC
Tout : 100 %
[ 3.3V | Ta : 25°C
|5V |
10mV/DIV 2 us/DIV
10mVp-p
I 12V |
10mV/DIV | 2 us/DIV
11mVp-p
T-24
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2.9 AL v F ) BB B
Switching frequency v.s. output power
Conditions Vin : 18 VDC --——---

24 VDC —-—-—-

36 VDC

3.3V Ta : 25 C

1000
900
800
700
600 |
500
400
300
200
100

Switching frequency (kHz)

Output power (%)

5V

1000
900
800
700 |-V
600
500
400
300
200
100

Switching frequency (kHz)

Output power (%)

12V |

1000
500
800
700
600
500
4060
300
200
100

Switching frequency (kHz)

0 20 40 60 80 100
Output power (%)
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2.10 EMI%ftk

Electro-Magnetic Interference characteristics
(a) EFUETELE (BE/ A X
Conducted Emission
VCClclass A XL T7T 7Y &r—31ra Vi A5 A
VCCI class A applcation system

Conditions

PSS1R5-24-%

Vin: 24 VDC
Tout: 100 %
Ta : 25°C

[aB{ V1]
114 ¢

160 £

a0 E

80 £

10

66 &

Levsl

50 |

30 E

20
10

h wj s L T s e

0.1

0.50 1.00 5.00
Frequency

10.00

30,00
{MHz}

—QP Limit
<AV Limit

DENSEI-LAMBDA
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2. 10 EMI%fE:
Electro-Magnetic Interference characteristics .
(b) EEBRARE (BH/ 14X Conditions  Vin : 24 VDC
Radiated Emission ' Tout : 100 %
VCClclass ARG T 7 r—3trg ¥ A5 A Ta : 25°C

VCCIclass A application system

HORIZONTAL:
[OB e V/mi
™
80 - - .
C I"—" <P Limit
50 L .
L T
8
—t L
30 | :
20 |-
3 T, i
w0} T i
o
30.0 50.0 100.6 200.0 300.0
Freguency IME2]
VERTICAL:
£88(u V/m}}
70 ¢
60 1 .
3 [ QP Limit
50 F
_ o
g Ot
30 F
20: - ﬂﬂ‘h W‘b o )-lL .--z"s;el]
P oact oo o] ) . ] i
SN AT
10 F A N i’t{
L JET W g
0 r .
30.9 50.0 100.0 2000 - 300.0
Frequency [hHz]
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