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1. BEHE Evaluation Method

1.1 HEE Circuits used for determination

(1) FF4$E  Steady state data

PSS3-24-%

P.S.

/Af ¥in HVoulcerd
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Controiled termp. chaomber

(2) BEFYU 7 MFE  Warm up voliage drift characteristics
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(3) BEBIFEEEME  Over current protection (OCP) characteristics
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4) A E RV & Output rise charactetistics

|

24VHC —

e

P.S.

2
-yin  —Vout & Byt

ONT

(5) HFI3EHTFTH Y4 Output fall characteristics

HMALHLEDVREERET

Same as output rise characteristics

(6) WALHLEXRVEEE ( ON/OFF ar bua—k)
Output rise characteristics with CONTROL ON/OFF
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(7) WALBFTAVREE  ( ON/OFF =y b o— L)
Output fall characteristics with CONTROL ON/OFF

HASLH BN ( ON/OFFoy hu—AR) FREL
Same as output rise characteristics with CONTROL ON/OFF

(8) BIEIRE (BFAE) %Y  Dynamic load response characteristics

Culsul current woveform

oyt SO0% <> 100%  DUTYEO%

lL.ood! 1

il !

LAY Sy

) |
r(‘]:h. i = —— oz
et LETS
oA

- Dynamic dummy foad
Current probe

©) AAP—TBH (EAEFK) 44 Inrush current characteristics

%;Vin 4»\/0_1111
===
38VDC ‘ 2.5,

©

Ci: 4000uF Electrolytic Capocitor
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A0y HA Y T, /A XUEH Output ripple and noise wavéform

§

+4in  +Youl
24vDET ¥ P.S.
@l Em\fm -Voul
e 1.5m 508 Cable
E“ [ Osciilogccpe
C1: 1uF Film Copocitor , R1: 50 O LT, [ Bendwidth: 100NHz
C2: 4700pF Ceramic Capacilor 11 850mm

/Q @

ol o

0

frequency counter

i<

18-36VDC ‘]L
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(12) EM I %t
(@) HMBFIHTEE (BE/AX)
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Electro-Magnetic Interference characteristics

Conducted Emission Noise

O=20cm |
R BB BEC D
S 0 E VS i 22 48 DU T.(Barth)
AMN 502/ 1G6m e
Spectrum Analyzer }
EMI Test Receiver L I i
RF Relay Matrix
A ER e
Input line cord Stfa:n.ci He=4Cerm
; = .
7 p ] I
b & 8 b E i o
B #h K\z"iie’ta} Ground Plain 7o W ’5’/},/ AT ‘g‘—ﬁ«):‘
Earth Filter Input Line
(b) HEFETREE (¥ /A X) Radiated Emission Noise
D=3m
Spectrum Analyzer RE BB
EMI Test Receiver D.UT.{Earth)
RF Relay Malrix AL m FyEt
{Biconical Antenna) .
— 5]
> % Stand
l { k|
g - F =Tl

Turn Table

7
B
Harth

ERABHE
Metal Ground Plain

ANEE

Inpul Line

{ F
",743%57/&—}‘_‘0

Filter

(1} VCCI class A 7 7'V dre—3ra AT A

VCClI class A application system

j;JrV\'n +Voutl

PS. R
~¥in- —Vout ed
i e CNT
T T _case |
s
L1 2mH : C2: 100uF Electrolytic Copacitor
C1. 10uF Liectrolytic Capacitor C3C4 - 4700pF Ceramic Capacitor
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1.2 ERHERS

List of equipment used

PSS3-24-%

EQUIPMENT USED MANUFACTURER MODEL NO,
I | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM503B
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 SU-261
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-242
ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106

14
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2. BT --H
2.1 it

Characteristics
Steady state data

PSS3-24-% -

(1) AJ1+&% - EEEE) Regulation - line and load, temperature drift

33V |

1. Regulation - line and load

Condition Ta:25C

TIout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 3259V | 3259V | 3.260V 1.0mV | 0.031%
50% 3.258V | 3.259V | 3.259V 1.0mV | 0.031%
100% 3258V | 32359V | 3250V 1.0mV | 0.031%
load 1.0mV 0.0mV 1.0mV
regulation 0.03% 0.00% 0.03% -
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta ~40°C 25°C 85°C | temperature stability
Vout 3.243V | 3250V | 3260V { 17.0mV l 0.52%
5v |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin 1I8VDC | 24VDC | 36VDC line regulation
0% 5.027V | 5.027V | 5.028V 1.0mV | 0.020%
50% 5026V | 5.027V | 5.027V 1.0mV | 0.020%
100% 5024V | 5.026V | 5.026V | 2.0mV | 0.040%
load 3.0mV L.O0mV 2.0mY
regulation 0.06% 0.02% 0.04%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25C 85°C - | temperature stability
Vout 5.004V | 5.026V | 5.025V | 22.0mV l 0.44%
DENSEI-LAMBDA



2. By —x
2.1 BiiE

12V

Characteristics
Steady state data
(1) A - B - REZEE)  Regulation - line and load, temperature drift

1. Regulation - line and load

PSS3-24-%

Condition Ta:25C

Tout\ Vin I8VDC | 24VDC | 36VDC line regulation
0% 12063V { 12,063V | 12064V { 1.0mV | -0.008%
50% 12.063V | 12.063V | 12.063V | 0.0mV | 0.000%
100% 12.062V | 12,062V | 12.062V | 0.0mV | 0.000%
load 1.0mV 1.0mV 2.0mV
regulation 0.01% 0.01% 0.02%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100% .
Ta -40°C 25°C 85°C | temperature stability
Vout 12.021V | 12.062V | 12.054V | 41.0mV I 0.34%

DENSEI-LAMBDA



2.1 @) HWAHERE -V 7AVEBEMASEE

Output voltage and ripple voltage v.s. input voltage

PSS3-24-%

Conditions Iout : 100 %

Ta :-40°C
25 °C
85 C
3.3V
4,0 , ; ; 100
— 3.5 _Outputvoltage -------------------- 80
> 5 i i ; @ O
g 5 R
T e e e 60 2E
= : =) g)o
g 8 s
R B e e e e 0 o=
& &~
= : E E : )
O 2.0 e Ryasletand Howse Vokage T 20
1.5 - ‘ : 0
15 - 25 35
Input voltage (V)
Ta : -40 C
25 C
85 C
5V
6.0 120
. 5.5 m ,,,,,,,,,,,,,,,,,,, brarrereee e O 4 100 o~
= ‘ ? 5 Z >
CRRT] IO S WP 4
& | | | % 2 g
T 45 fee b e oo 460 8 &
e - | | | 23
[T SRR N — N — la E7
3 Ripple and noise voltage : ~
3.5 pre Rl s s R I -4 20
3.0 ‘ A 0
15 25 35
Input voltage (V)
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2.1 ) HAEE - Vv FVEBES AN EFE

Cutput voltage and ripple voltage v.s. input voltage

12V
13.0
125
< 12.0
O .
g
5 115
-
=]
11.0
g
10.5
10.0

PSS3-24-%

Conditions out : 100 %

Ta :-40°C -
25 °C e
85 C e
: i ' 120
IS R Output voltage i .. 100
; i : g o
: : L
I O SO U UO TS 160 § g’
28
R SR -.J‘, ..................................... . 40 ‘g >
Ripple and noise voltage &
e S T ASSSAN RSE S — 20
el O e AT 0
15 25 35
Input voltage (V)
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2.1 (3) ZhE - NSRRI ER

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

Ta : 25°C

3.3V
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Output current (%)
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2.1 () =R - AHEBHRXTHOER

Efficiency and input current v.s. output current

12V

Input current (A)

0.40
0.35
0.30
0.25
0.20
0.15
.10
0.05

0.00

Conditions Vin :

Ta

PSS3-24-*

o Ch o ~1
fd [ ] <
Efficiency (Yo)

(O3]
[

b
v
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2.1 (4) BHBRHANBE
Efficiency v.s. input voltage ConditionsTa : 25 C
Tout: 50% ~--===
100 %

3.3V

160

: EEfﬁciency ‘ 5
Y1 S AR ...................... ,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,
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. ' . i
80 o o e e e n e b e e A o m m A E m e m e e n
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Input voltage (V)
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100
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Efficiency (%)
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50

15 25 35
Input voltage (V)
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2.1 (4 PFEFAHEE
Efficiency v.s. input voltage Conditions Ta : 25 °C
Iout: 50% -~
100 %

12V

100

Efficiency . 1
9() ‘muuMAMAAAAﬂlﬂﬂﬁfAﬁ,.,;.,““v,‘ﬂnn,"","",vv,v,"g ............................ %......““‘A......_.__% .......................

80 W-“""-K..,____"__“ ........... VO

Efficiency (%)
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I ' .
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i 1 I '
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i | I '
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5 25 35
Input voltage (V)
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2.2 BERNI 7 M
Warm up voltage drift characteristics
Conditions Vin : 24 VDC
fout : 100 %
Ta : 25°C

3.3V

0'40 : H H i i i :
030
020 |-
0.10 boreerroead uuuuuuuuuuu MMMMMMMMMMM MMMMMMMMMMMM MMMMMMMMMMM
o
0.0 Feorene """"""""""" ““““““““““““ ,,,,,,,,,,,
DYPY RO VU SN DARUIR AUOSE AODU SO Y
030 b
040 i i i : ; i i

Output voltage drift (%)

5V

0.40 . 1 . : : : :
T T) SRS SR S S AR SRR NS S
020 | """"""""""" J
010 | S .
oo | ; : ;

L S e e S
020 bbb L L
o0 [ LT T
oo R B A

Output voltage drift (%)

12V

0.40 : : : ; : : !

e e S e S
O ___________ nnnnnnnnnnnn B S— ............. ............
1.7 MRS SUUOSE SN SRS NN SSUONN SRS S
000 poo—
1] SRR NS RS N - bbb
020 | AAAAAAAAAAA MMMMMMMMMMM
L e s e e
-0.40 i i i i i 3 i

Ouiput voliage drift (%)
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2.3 IEEFLIREIFTE

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
3.3
3.0
2.5
2.0

1.5.

1.0
0.5
0.0

5V

Output voltage (V)

7.0
6.0
5.0
4.0
3.0
20
1.0

0.0

12V

Output voltage (V)

16.0
14.0
12.0
10.9
8.0
6.0
4.0
2.0
0.0

Conditions Vin : 18 VDC ~~rwmmn
24 VDC ———-
36 VDC
Ta : 25°C
0 50 100 150 200 250 300
Output current(%o)

............................................

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

Output current (%6)

- DENSEI-LAMBDA T-16



PSS3-24-%

2.3 BAEFLREERSE
Over current protection {OCP) characteristics
Conditions Vin : 24 VDC
Ta : 40 °C ———n-
25°C ———-

3.3V | 85T
4.0 { ' ' { —
35 Lo AU SN WU
3.0 | q .............. MMMMMMMMMMMMMM
25 | NN
20 [N N
15 | ,,,,,,,,,,,,,,, ............ e
7 J I R TN A V5 S o
0.5 A ............... ............ foeseeeeee
0.0 i i ‘ 5 ;

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

Output voltage (V)

SV

7.0
6.0
5.0
4.0
3.0
2.0
1.0

0.0 i i . E i i
0 50 100 150 200 250 300
Output current (%)

Output voltage (V)

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Output voltage (V)

0 50 100 150 200 250 300
Output current (%)
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2.4 W7srh B8R0 &

Output rise characteristics

3.3V

CH1—

CH2—

CHl—

CH2—

12V

CH1—

CH2~—

PSS3-24-%

Conditions Vin :
Tout :
Ta
= <—Vout
— 0V
= <=Vin
“ OV
CH1: 1V/DIV CH2: 20V/DIV
5ms/DIV
“~Vout
— OV
«~-Vin
— 0V
CH1: 2V/DIV CH2: 20V/DIV
S5ms/DIV
,,,,,,,,, B e s e e e N
“~ 0V
...................,...... ............................................................................ A O'V
CHL1: 5V/DIV CH2: 20V/DIV
5ms/DIV

DENSEI-LAMBDA

24 VDC
0 %
25°C
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2.4 HFISEH B30 S

Output rise characteristics

3.3V

CH1-

CH2—

CH1—

CH2—

12V

CH1—

CH2—

Conditions Vin :

PSS3-24-*

24 VDC

Tout : 100 %

Ta
.................................................................................................. «Vin
............................................................................... e__ OV
CH1: 1V/DIV CH2: 20V/DIV
Sms/DIV
[T Vot
............................................................................... - OV
.................................................................................................. “~Vin
............................................................................ - O'V
CHI: 2V/DIV CH2: 20V/DIV
Sms/DIV
~1<—Vout
«— OV
.............................................................................................. «Vin
St A (.___ OV
CH1: 5V/DIV CH2: 20V/DIV
S5ms/DIV
DENSEI-LAMBDA

1 25°C
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2.5 WASEH TR ik

Output fall characteristics

Conditions Vin :

3.3V
CHl1—
CH2—
CH1!: 1V/DIV CH2: 20V/DIV
' 200ms/DIV
CHl1—
CH2—
CH1: 2V/DIV CH2: 20V/DIV
200ms/DIV
12V
CH1—
CH1: 5V/DIV CH2: 20V/DIV
200ms/DIV
DENSEI-LAMBDA
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24 VDC
jout: 0%
Ta : 25 T

“—Vout

| ov

“~—Vin

« QV

“—Vout

— 0V

“—Vin

« OV

“~Vout

— 0V

“Vin

— 0V

T-20



2.5 HASIEFRY

Output fall characteristics

3.3V

12V

CHI—

CH2—

CH1—

CH2—

CH1—

CH2—

Conditions Vin :

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

2ms/DIV

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

2ms/DIV

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

2ms/DIV

DENSEI-LAMBDA

PSS3-24-%

24 VDC

Tout: 100 %

Ta

“—Vout

“— 0V

“~Vin

T ov

“Vout

« 0V

“—Vin
ov

25°C

T-21



2.6 HAMEEREE (ONSOFFay hm—im) PSS3-24-%

Output rise characteristics with ON/OFF CONTROL

: Conditions Vin : 24 VDC
Tout: 0%

Ta : 25T

3.3V

CH1—

CH2—

CHl—

CH2—

12V

CHI—

CH2—

CHI: 1V/DIV CH2: 10V/DIV

Sms/DIV

CHI: 2V/DIV | CHZ: 10V/DIV

Sms/DIV

CH1: 5V/DIV CH2: 10V/DIV

Sms/DIV

DENSEI-LAMBDA

“~Vout

“ 0V

«-Von/off

— 0V

-V out

«— 0V

“—Von/off
— OV

~—Vout

— OV

—Von/off
« OV
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2.6 AL ERVEE (ONSOFF = b r—/LEE)
Output rise characteristics with ON/OFF CONTROL

3.3V

CHI—

CH2—

CHI—

CH2—

12V

CHI—

CH2—

Conditions Vin :

CH1: 1V/DIV CH2: 10V/DIV

Sms/DIV

5ms/DIV

CH1: 5V/DIV CH2: 10V/DIV

5ms/DIV

DENSEI-LAMBDA

PSS3-24-x

24 VDC
Tout : 100 %
Ta : 25°C

“Vout

«— 0V

“Von/off

-l ov

“—Vout

« OV

“~Von/off
« OV

“—Vout

e OV

“—Von/off
«— OV

T-23



2.7 BAXETRVESE (ONSOFF = ho—/ L)
Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CH1—

CH2—

CHI—

CH2—

CH1—

CH2—

PSS3-24-%

Conditions Vin :

CHI: 1V/DIV CH2: 10V/DIV

200ms/DIV

CH1: 2V/DIV CH2: 10V/DIV

200ms/DIV

CH1: 5V/DIV CH2: 10V/DIV

200ms/DIV

DENSEI-LAMBDA

fout :
Ta

“—Vout

«— 0V

“—Von/off
— OV

“~Vout

Nl Y

«Von/off
“— OV

“~—Vout

« 0V

“—Von/off
«— OV

24 VDC
0 %

: 25°C
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2.7 HASLL TR 4k

(ON/OFF =t b iz — L)

Output fall characteristics with ON/OFF CONTROL

3.3V

CHl—

PSS3-24-*

Conditions Vin :
Iout : 100 %

CHI—

CH2—

CHl—

CH2—

CHI1: 1V/DIV CH2: 10V/DIV

2ms/DIV

CH1: 2V/DIV CH2: 10V/DIV

2ms/DIV

CHL 5DV [ Ciis: 10V/DIV
2ms/DIV
DENSEI-LAMBDA

Ta

“—Vout

— 0V

< Von/off
«— OV

“—Vout

«— OV

“—Von/off
« OV

“Vout

— 0V

“~—Von/off
« OV

24 VDC

: 25°C

T-25



2.8 BELE (RTWEE) i

Dynamic load response characteristics

3.3V

CH1—

CH2—

Conditions Vin:

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

CH1 : 100mV/DIV CH2 : 500mA/DIV

2ms/DIV

5V

CH1—

CH2—

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

CH1 : 100mV/DIV CH2 : 500mA/DIV

2ms/DIV

DENSEI-LAMBDA

PSS3-24-#

“~—Vo

«-0A

“Vo

«Jo

“—0A

24 VDC
Ta : 25C

T-26



PSS3-24-*

2.8 WENE (AWAE) &k
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta: 25°C

12V

Load current tr = tf = 100us
fout 50% <s— 100% f=100Hz

CHI~

......... TS T S R, ——y

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

DENSEI-LAMBDA T-27



2.9 A —URIR (RAEH) ik

Inrush current waveform

5V

CHI1—

CH2—

Conditions

CHI : 10A/DIV CH2 : 20V/DIV

Sus/DIV

DENSEI-LAMBDA

PSS3-24-%

Vin: 36 VDC
Ioui: 100 %
Ta : 25°C

~—Iin

“0A

“—Vin

0V

T-28



2.10 HAYV » 70, A4 XPEF
Output ri;pie and noise waveform P553-24-%
Conditions Vin : 24 VDC
Tout : 100 %
3.3V | Ta : 25°C
10mV/DIV | 2 us/DIV
6mVp-p
5V |
10mV/DIV | 2 us/DIV
SmVp-p
12V ]

0mV/DIV___ |

2 1 s/DIV

SmVp-p

DENSEI-LAMBDA
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2.11 AL wF v FREESHAES

Switching frequency v.s. output power

3.3V

Switching frequency (kHz)

860
700
600
500
400
300
200
100

SV

Switching frequency (kHz)

200
800
700
600
300
400
300
200
100

12V

Switching frequency (kHz)

900
800
700
600
500
400
300
200
100

Conditions Vin :

Ta

..................................................................................................

0 20 40 60 80 160
Output power (%)

Output power (%)

Output power (%)

DENSEI-LAMBDA

PSS3-24-*

18 VDC -------
24 VDC —-—-—-
36 VDC

1 25°C
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2. 12 EMI%Fi%
Electro-Magnetic Interference characteristics
(a) EFWTFERE B8/ 1 X) Conditions
Conducted Emission
VCClelass ARG T 7Y r—va Vi AT A
VCClI class A application system

PSS3-24-*

Vin: 24 VDC
Jout : 100 %
Ta @ 25°C

[dB(;z V)]
180

100

g0 F

80 E

70 |

8o |

Level

80 |
40 o

30 F

20 (] \ § -
10 [ \‘W: T Y o e

0.15 0.50 1.0¢ 580 logo 40.00
Frequency {MHz)

—QP Limit
AV Limit

DENSEI-LAMBDA
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PSS3-24-*

2.2 EMI4%&M:
Electro-Magnetic Interference characteristics
(b) HEERRE (EH/ 14X Conditions  Vin : 24 VDC
Radiated Emission fout : 100 %
VCClclass A XIS T 7Y r—3ira iy A5 A Ta : 25°C

VCCI class A application system

HORIZONTAL:
(4B V/m)]
70 T
“ 1 P Limit
A HIY
56 |
_ W
Ol g
30 H
» b MM
16 | ™, T vy i
%Ovﬂ ‘ 50,0 100.0 260.6 366.0
Frequency [MHz]
VERTICAL:
[ds(uvlm)} Tt D L TIPSR P S
0 r : .
60 | OP Limi
F ! e imit
50 &
L wf
gt
30 -
" 1, .
g I
1 - Wi i v
L "‘]-"'d}\_"”"l_ heT g
0 N L
30.6 50,0 100.0 2000 300.0
Frequency ' - [MHz]
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