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Output ripple and noise waveform .........cccorvvienivnnneenneanns

2.11 EMI&#%  Electro-Magnetic Interference characteristics

VCCI class A X7 7 U4

Lrml oL AT A

VCCI class A applicafion SYSTEM ..ccviiviiicnr e

EEEE Terminology used

Definition
Vin e ANEE  Input Voltage
Vout e, H73%E  Output Voltage
Von/off ... ON/OFFEE ON/OFF Voltage
lin A1 Input Current
Tout o H77EH  Output Current
Ta e JABHIRE  Ambient Temperature
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1. BEHIE Evaluation Method
1.1 MEERE Circuits used for determination .
(1) %M Steady state data

Lavin HVoutd

@/

i8w36VDC“T’“’ @ ' ps VR

—in ~Voulb b

CNT

Controfiad temgp. chamber

(2) WEFY 7 MEE  Warmm up voltage drift characteristics

+Hin  +voul

24vDC T P, % VR
. £ ¢ =Vin  ~Voul ﬁthg

(3) BEFRFESFME  Over current protection (OCP) characteristics

1B-368VDC —

 E— & -ty

Controlled temp. chamber

DENSEI-LAMBDA T-1
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(4y HAEEERY &M Output rise characteristics

(5) HIASZIHTA Y M Output fall characteristics

HASEL LRV HELFET

Same as output rise characteristics

©) WALLENDEME ( ON/OFF =2 ha—aAk)
Output rise characteristics with CONTROL ON/OFF

+¥in - +HVout l

) ) /.
|| 9P o f"

K L
' o

24vDC

PSS }_.._......__
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(7 HAMXZLTRD&EE  ( ON/OFF =y ho—/ L)
OQutput fall characteristics with CONTROL ON/OFF

HASHER DS ( ON/OFF 2y hun—AR) LT
Same as output rise characteristics with CONTROL ON/OFF

(8) WEIGE (BHBZE) 8%  Dynamic load response characteristics

Cutpul current woveform
jout 0% <-—> 100% DUTY:S0%

24v0C =

&) AAY—TER (BAER) ¥ Inrush current characteristics

| es R
S @
~¥in ~Voutg AN

36vDC ‘Lmz
|

f S

WF

Current probe

C1: 4000ufF Electrolytic Capaocitor
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(10) AV w7, 7 A4 X Output ripple and noise waveform

LWEn +V<>uhL

L

e
LCNT I

Oscillescope

C1: 1uF Fitm Capacitor R1: 50 O Bardwidth: 100MHz

C2: 4700pF Ceramic Copacitor £1: BOmm

(11) EM I ¥ Electro-Magnetic Interference characteristics
(a) MEFHRTFEE BB/ A) Conducted Emission Noise

D=B0cm
RS CE D
B EmE R DU T.(Earth)
AMN 509/ 1.6mH
Spectrum Analyzer
EMI Test Receiver } }
RF Relay Matrix
f AR .
Input line cord Stﬁéfnd H=40cm
? i El "
] - f 1
7 2 B K = ] —0
1 3tk Metal Ground Plain T W A %f‘?
Farth Filter Input Line

DENSEI-LAMBDA
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(b) HEFERME (EH. X)) Radiated Emission Noise

P=3m
Spectrum Analyzer RRHEBECEH
EM! Test Receiver D.U.T.(Earih)
RF Relay Matirix AN TUF
(Biconical Antennal -
e =)
% Stand
T ]
gy F o T
Turn Table
H=80cm
r |
= ' B '
& BARE e O ABER
g Melal Ground Plain gi}{te;b 7 Inpul Line

Earth

(1) VCClclass ARG T 7D or—3rg WV AT A
VCCI class A application system

C1
24VDC J\ 5
T
! .

(N
[N E

=Vin  ~Vout

J' L—-J:cs\a"s"
C3 ) C_.4 g cose

C2: 47uF [Clectroiytic Copaocitor

L1 220uH
C3.C4 ¢ 4700pF Ceromic Capacitor

C1: 1uF Film Copocitor

DENSEI-LAMBDA
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1.2 ERBEIESLR

List of equipment used

PSS10-24-%

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/TM503B
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 1 DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 | INPUT POWER SUPPLY TAKASAGO AA2000XG
§ | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 1 EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
12 § RFRELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9S106

DENSEI-LAMBDA
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2. #¥E7—%  Characteristics
2.1 HaE Steady state data -
(1) AA - &7 - IREZE) Regulation - line and load, temperature drift
33V |
1. Regulation - line and load Condition Ta:25°C
Tout \ Vin 18VDC | 24VDC | 36VDC line regulation
0% 3.252V | 3251V | 3.251V 1.0mV | 0.031%
50% 3.247V | 3247V | 3247V 0.0mV | 0.000%
100% 3241V | 3.241V | 3.242V 1.0mV | 0.031%
load 11.0mV | 10.0mV | 9.0mV
regulation 0.34% 0.31% 0.28%
2. Temperature drift Conditions Vin : 24VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 3218V | 3241V | 3247V | 29.0mV I 0.89%
5V |

1. Regulation - line and load

Condition Ta:25C

Tout \ Vin 18VDC | 24VDC | 36VDC line regulation
0% 5.064V | 5.064V | 5.064V | 0.0mV | 0.000%
50% 5.063V | 5.063V | 5063V | 0.0mV | 0.000%
100% 5.062V | 5.062V | 5063V | 1.0mV | 0.020%
load 2.0mV | 2.0mV 1.0mV
regulation 0.04% 0.04% 0.02%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 5.026V | 5062V | 5074V | 48.0mV ] 0.95%
DENSEI-LAMBDA
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2. BET—X
2.1 B4E

12V

Characteristics
Steady state data
(1) AJ)- 8% - BEZEE) Regulation - line and load, temperature drift

PSS10-24-+

1. Regulation - line and load Condition Ta:25C
lout\Vin_| 18VDC | 24VDC | 36VDC line regulation
6% 12.165V | 12,166V | 12.165V | 1.0mV | 0.008%
50% 12,165V | 12,166V | 12.161V | 5.0mV | 0.041%
100% 12,163V | 12,165V | 12,158V | 7.0mV | 0.058%
load 2.0mV 1.0mV 7.0mV
regulation | 0,02% 0.01% 0.06%
2. Temperature drift Conditions Vin : 24VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,126V | 12,165V | 12,152V | 39.0mV I 0.32%

DENSEI-LAMBDA
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2.1 (2) HABE -V vy IVEEMSANEBRE

Output voltage and ripple voltage v.s. input voltage Conditions lout : 100 %

Ta @ -40°C -~
25°C ———
8 C —
3.3V
4.0 100
= 3.5 ” """"""""" Gﬁfﬁiif\?@l’[ﬁg&"”"“”““""3 """"""""" 1 80 o
S | T e B
8 : : ‘; a z i
S : e s z e &
> . H ' N [ ﬁ
D25 | e 140 o5
£ | Ripple; and noise voha e | &
= H 1 =
S 20 [ SO g;";";"_"_”;“;%_';‘j “““““““““““ 120 =
1.5 i % i 0
15 25 35
Input voltage (V)

Ta :-40°C -
25°C ———
85°C —

| 5V
6.0 120
— 55 _..i ,,,,,,,,,, e e ; ‘.wir MMMMMMMMMMMMMMMM - 100 o —~
: Z >
% x
s 2 g
S § =
g o g
o} & =
£ &
3.0 : 0
15 25 35
Input voltage (V)
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2.1 2) HABE Y vy TAVEENANEL

Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %

Ta :-40°C -
25°C e
85 °C ~——
12V
13.0 : : 120
125 _Outputvoltage ................... T 1 100
> et 5 5 S
g)n 12‘0 .............................................................................................. -] 80 g é
8 2 g
N B B B O e s 160 § s
z ; | | L5
= . | I
B L0 prmme R{pﬁlé""éﬁd’ﬁéiéé%}tﬁ“gé ““““““““““ T 14 £
C 105 |’ m '_._'.'.".".1".“..“‘“...’..".“..‘.:.‘.:f_t::ﬂ:":-:-":".-mi-,-{ ,,,,,,,,,,,,,,, 4 20 :
10.0 : ' 0
15 25 35

Input voltage (V)
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2.1 (3) % - AFTEHRH A EH

Efficiency and input current v.s. output current

3.3V

Input current (A)

Conditions Vin ;-
1 24 VDO wssmmins

1 36 VDO womsnims

Ta :

PSS10-24-x%

18 VDC

25°C

160

1.6

Effiéiency |

¢ H i
¢ H i H : H H
¢ i i H . | H
H H i : H H H
4_. ................... [ S . b N ——
. v H i 1 i § i ¥
H H i " ' | H H
H H i H . | H H
H H i H : H H
i . . H H

19 I A o ~1 ] O
o] < < < o ) <
Efficiency (%)

b
<

5V

Input current (A)

60
Output current (%)

80 100

100

1.6

i i .
i i .
| i ’
: H .
e
s T | ‘
I 1
I '
I

L
o Lh [=)) = | ] psv]
L] <o < Lo T ) L]
Efficiency (%)

o8]
<

3]
<

60
Output current (%)

DENSEI-LAMBDA
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2.1 (3) = - AN EBHSHAER

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

Ta : 25°C

12V

1.6 : : : ! : : : : : 100

7 VRS RS SN SRR -7 20 SOOI S SIS SIS S

Input current (A)
G E-N L =) ~]
< < <« < <o
Efficiency (%)

b
<

0 20 40 60 80 100
Output current (o)

DENSEI-LAMBDA T-12



2.1 (4) BHFBHANEIE

Efficiency v.s. input voltage

3.3V

100

Efficiency (%)

Conditions Ta

Tout :

PSS10-24-%

1 25°C
50 %
100 %

90

80 b

70

60

Efficiency

1 ' 5

drrr e ] S b
...................... F L R AT REE 5 E
i | 5

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

RO PN R S URPPUR VPRSI SRR RSP S

50

15

5V

Efficiency (%)

100

90 W”.....Hh,h,“mi,.m.._.........._-..g..-.._.....'.....um,,::mvﬁv.“mW.,Mﬁummm,w.w....‘
. Efficiency

80

70

60

50

25
Input voltage (V)

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

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

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

25
Input voltage (V)

13

DENSEI-LAMBDA
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2.1 (4) ZhB|RAFANEE
Efficiency v.s. input voltage ConditionsTa : 25 C

Iout : 509% ~===--
100 %

12V

100

Y% U R A S S

S s T T
2 : | e
.@ : ; :
&% 7L e L . bemeerece e SIS NSRRI
= : | :

1) J SRS SR —— ....................... ........................

50

15 25 35
Input voltage (V)

DENSEI-LAMBDA _—



2.2 BE RV 7 Mgk

Warm up voltage drift characteristics

Conditions Vin :

PSS10-24-%

24 VDC

Tout : 100 %

Ta

3.3V
0.40
030
S 020
g °
§ 0.10
& 000 > :
S ‘ |
g 010 | ;
£ 020 |- i i
& 3 i
,0’30 .u““,uuu,,y,v”ﬁv“é””””v”Jnn.........é .................................................
-0.40 4 5 '
0.0 1.0 2.0 3.0 40
Time (hrs)
5V
0.40 :
030 §
£ 020 5 :
s i ;
S 0.10 ; :
) : :
£ 000 p= i ;
fo) H '
G 3 L P PSS S
2 z s
A, YY) YN SO SR SN SOV SOOI SPUPUO O
] z s
_030 _“.A.._._..............i ............................................... L .......................
0.40 E |
0.0 1.0 2.0 3.0 4.0
Time (hrs)
12V
0.40 :
030 T
S 020 | SRR RPN NSOUNON SRS S R
= 010 o e A A ek A i S nr
o)
& 000 P
[=]
*; 0.10 | . e SEI S
g -0.20 ,L SJ ........................
-0.30 - “““““““““““““““““““““““““““““““““““““““““““ : .......................
-0.40 * 5
0.0 1.0 2.0 3.0 4.0
Time (hrs)

'DENSEI-LAMBDA
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2.3 BB AR

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

5V

Qutput voltage (V)

7.0
6.0
3.0
4.0
3.0
2.0
1.0
0.0

12V

Qutput voltage (V)

16.0
14.0
12.0
10.0
80
6.0
4.0
2.0
0.0

Conditions Vin :

Ta

I S USSR ! ‘\ SRS RIS SR
R I N \ S R
ISR S S AR W IR
0 50 100 150 200 250 300

0 50 100 150 200 250 300

Qutput current (%)

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

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

................................................... \\\
I SO ST PR SO L T TITTRREE AEPRRRER
0 50 100 150 200 250 300
Output current (%)

DENSEI-LAMBDA
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2.3 BEBHIRERE

Over current protection (OCP) characteristics

3.3V

4.0
3.5
3.0
2.3
2.0
1.5
1.0
0.5
0.0

Output voltage (V)

SV

W
<

I
o o o

Qutput voltage (V)

D =
o Do

12V

16.0
14.0
12.0
5 10.0
8.0
6.0
4.0
2.0
0.0

)

v

Output voltag

Conditions Vin : 24 VDC

Ta : -40 C -————-
25 C —omemes
85 C
4
i I 5 H 1
0 50 100 150 200 250 300

Output current(%o)

0 50 100 150 200 250 300

Output current (%)

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

DENSEI-LAMBDA | T-17



2.4 A3 D LR D Kk PSS10-24-%
Output rise characteristics
Conditions Vin : 24 VDC
Iout: 0%

Ta : 25°C

3.3V

CHI—

CH2—

CH1—

CH2—

12V

CH1—

CH2—

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

Sms/DIV

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

Sms/DIV

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

5ms/DIV

DENSEI-LAMBDA

“~— Vout
— Vv
“— Vin

“— 0V

<« Vout

— 0V

<~ Vin

— OV

— Vout

— 0V

“ Vin

— 0V

T-18



2.4 HFs0h B30 ik

Output rise characteristics

3.3V

CH1-

CH2—

CHI—

CH2—

12V

CH1—

CH2—

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

Sms/DIV

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

Sms/DIV

DENSEI-LAMBDA

PSS10-24-%

Conditions Vin : 24 VDC
Tout : 100 %

Ta

<« Vout

« 0V

“-Vin

OV

«- Vout

— OV

“Vin

“— 0V

< Vout

“— 0V

“— Vin

0V

25°C

T-19



2.5 HANH TR ik PSS10-24-*
Output fall characteristics
Conditions Vin : 24 VDC
Iout: 0%
Ta : 25°C
3.3V

CHi— <« Vout

“l— 0V

CHz™ < Vin

“— 0V

CH1: 2V/DIV CH2: 20V/DIV
50ms/DIV

CHl— “— Vout

0V

CH2— “ Vin

“— 0V

CH1: 2V/DIV CH2: 20V/DIV
50ms/DIV

12V

“— Vout

0V

“— Vin
— QV

CH1: 5V/DIV CH2: 20V/DIV
50ms/DIV

DENSEI-LAMBDA T-20




2.5 HiASB TR0 &k

Output fall characteristics

3.3V

12V

CHI—

CH2—

CHI1—

Conditions Vin :

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

500us/DIV

CHI—

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

500us/DIV

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

500us/DIV

PSS10-24-%

24 VDC
Tout: 100 %
Ta : 25°C

“ Vout

— 0V

« Vin
« 0V

— Vout

— 0V

< Vin
— 0V

“—Vout

| OV

—Vin
— OV

DENSEI-LAMBDA
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2.6 HAIsrH B2y Heik

(ON,/OFF =2y ha— i)

Output rise characteristics with ON/OFF CONTROL

33V
CHI—
CH2~
|5V |
CH1—
CH2—
12V

CH1—

CH2—

Conditions Vin :

PSS10-24-%

24 VDC
Jout: 0%
Ta : 25°C

— Vout

— 0V

< Von/off
— OV

CHI: 2V/DIV

CH2: 2V/DIV

Sms/DIV

CH1: 2V/DIV

CH2: 2V/DIV

Sms/DIV

CH1: 5V/DIV

CH2: 2V/DIV

Sms/DIV

<~ Vout

— 0V

< Von/off
= OV

“— Vout

“— 0V

“— Von/off
« OV

DENSEI-LAMBDA
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2.6 HASLE B Y FE

(ON/OFF =z bu—/LH)

Qutput rise characteristics with ON/OFF CONTROL

3.3V

CHI1—

CH2—

CHI~

CH2—

12V

CHI—

CH2—

PSS10-24-%

Conditions Vin: 24 VDC
Jout : 100 %
Ta : 25°C
................................................................................................. — Vout
OV
1< Von/off
“— 0V
CH1: 2V/DIV CH2: 2V/DIV
Sms/DIV
[T Vout
TR e —ov
...............,...h.. ....................................................................... e~ Von/off
................... — OV
CH1: 2V/DIV CH2: 2V/DIV
5ms/DIV
L — — Vout
.............................................................................. - OV
“— Von/off
“ OV
CH1: 5V/DIV CH2: 2V/DIV
Sms/DIV

DENSEI-LAMBDA
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2.7 WASZTHE TR ik

(ON/OFF = b a— L)

Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CHI—

CH2—

CH1—

CH2—

CHI—

CH2—

PSS810-24-%

Conditions Vin : 24 VDC
Jout: 0%
Ta : 25°C
“ Vout
« OV
«- Von/off
— oV
CHI: 2V/DIV | CH2: 2V/DIV
50ms/DIV
:' <~ Vout
......... «— Von/off
mm .................................................................... —QV
CH1: 2V/DIV CH2: 2V/DIV
50ms/DIV
“ Vout
— 0V
<~ Von/off
“« OV
CHI1: 5V/DIV CH2: 2V/DIV
50ms/DIV

DENSEI-LAMBDA
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2.7 WAL TRV HEE (ONSOFF ar b o~/ Lk PSS10-24-%
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
Iout : 100 %

Ta : 25°C
|
CH1— « Vout
— 0V
«— Von/off
CH2— «— 0V
CH1: 2V/DIV CH2: 2V/DIV
500us/DIV
L_sv |
CHl— < Vout
“ OV
— V_on/off
CH2— — OV
CHI: 2V/DIV CH2: 2V/DIV
500us/DIV
12V
CHI1— “— Vout
- QV
<~ Von/off
— QV
CH1: 5V/DIV CH2:; 2V/DIV
500us/DIV

DENSEI-LAMBDA T-25



PSS10-24-%

2.8 WELE (ATTSE) B
Dynamic load response characteristics
' Conditions Vin: 24 VDC
Ta: 25°C

3.3V

Load current tr = tf = 100us
Tout 50% =— 100% f=1kHz

CH1—

CH2—

......... —0A

CH1 : 100mV/DIV CH2 : 2A/DIV
200us/DIV

SV

Load current tr = tf = 100us
Iout 50% <—> 100% =1k Hz

CHI1—

CH2—

_________ SRS Y S N W S N S PO

CHI : 200mV/DIV CH2 : 1A/DIV
200us/DIV

DENSEI-LAMBDA T-26



PSS10-24-*

2.8 BEILE (AHIE) ik
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta : 25°C

12V

Load current tr = tf = 100us
Tout 50% = 100% =1kHz

CHl—

CH2—

......... | QA

CH1 : 200mV/DIV CH2 : 500mA/DIV
200us/DIV

DENSEI-LAMBDA T27



2.9 AN —UBH (BAER) i

Inrush current waveform

Conditions

5V
CH1—
CH2—
CHI : 20A/DIV CH2 : 20V/DIV
10us/DIV

DENSEI-LAMBDA

PSS10-24-%

Vin: 36 VDC
Tout: 100 %
Ta : 25°C

~—Iin

“—0A

“Vin

0V

T-28



210 BAHY vTh, A4 XEE

Output ripple and noise waveform

Conditions Vin :

[ 33V ]
20mV/DIV | 1 ¢ s/DIV
10mVp-p
| 5V ]
20mV/DIV l 1 4 s/DIV
16mVp-p
12V |

20mV/DIV | 1 us/DIV.
: 25mVp-p

DENSEI-LAMBDA

PSS10-24-%

24 VDC

Iout : 100 9%

Ta

25°C

T-29



2. 11 EMI4%ik

Electro-Magnetic Interference characteristics
(2) HEEFwRTFELE (FE/ A X)
Conducted Emission
VCClclass A RS T ) &r—3ra VAT A
VCClI class A application system

Conditions

PSS10-24-*

Vin : 24 VDC
Tout : 100 %
Ta : 25°C

[aB(n V]
10 ¢

100 £
90

80 L
70 b

60 &

Level

50 P

10 |
30 ¢

20 B

10 \"’W w

Frequency

QP Limit
“—AV Limit

DENSEI-LAMBDA

T-30



2,11 EMI%&ik

Electro-Magnetic Interference characteristics
(b) MHFBRABE (BH/ X
Radiated Emission
VCClclass ARG 7 7V r—3ra U AT A
VCCI class A application system

HORIZONTAL:

Conditions

PSS10-24-*

Vin : 24 VDC
Tout: 106 %
Ta : 25°C

Lavel

(8B Vil
80 ¢

E5 &

50 -

45 &

20

15

10t i
30.0 56,0 160.0

40 F

35 b

30 |-

25

¥
i

?‘u‘%"ﬁ‘«ﬁf\‘}m\x
H i)

D e 1
Py

L
L e

Freguency

200.0 300.9
[MEz)

—QP Limit

VERTICAL:

Lovel

[dBCu V/m)]
60 -

35 |

25 &

20

15 F

16 e H 4 H H i : H
30.0 50.8 106.0

55 I
50 |
453

4

30 &

Freguency

205,40 60,0
IMHz)

QP Limit

DENSEI-LAMBDA

T-31



