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2.11 EMI%#%  Electro-Magnetic Interference characteristics
VCClI class A SIS 7 7V r—ral- iy AF A

VCCI class A application system

FEHES Termiﬁology used

Vin
Vout
Von/off

Iin
Iout

Ta

Definition

---------
.........

.........

AJIEFE  Input Voltage
HIJJBE  Output Voltage
ON/OFFEJE ON/OFF Voltage
AJJER,  Input Current
HF/1EH  Output Current
BFERE  Ambient Temperature
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1. WEFE Evaluation Method
1.1 BIEE Circuits used for determination
(1) #5e%E  Steady state data

4. 5-0vDC J>+\ufrrs w‘out . ..w

oR T !
g-igvoc | . i P e
18- 36\/DC T @ @ ! cou el e
36Fovne S|

MMMMMWMI_W\T =¥in @ @ ll VR
] I vl
SST—— m([ CNT  —Voute=d o .

Controlled lemp. chamber

(2) WMERYZ M Warm up voltage drift characteristics

5Y0C
OR

P2

b ©
oR )

48vDC M

(3) BERRERME Over current protection (OCP) characteristics

4.5~3VvDC

OR
9—18VDC

OR e

18- 36VDC
& )
35-76VDC A

i

Cht

Controllad tamp. chomber
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(4) HAZHERDHE Output rise characteristics

Sy
e

L v@
o f

SvDC
OR
12vDC
OR
24VDC
OR
48vDC

(5) WAIZBTH 0 FME Output fall characteristics

ML ERDFEERC

Same as output rise characteristics

(6) tHA13rh LD 48 (ON/OFF = b —/LB¥) Output rise characteristics with ON/OFF control

SVDC
G
12vDC

2avDC | :
o )
48VDC

~¥in

CNT

(7) BASTHTAD4EH (ON/OFF =2 b o— LK)  Output fall characteristics with ON/OFF control

A h B D 4 (ON/OFF =0 b o—/Ls) LEL

Same as output rise characteristics with ON/OFF control

DENSEI-LAMBDA T2
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(8) BERE (BWEZ)HME Dynamic load response characteristics

Dutpet current wovefars

lout 80% <—-> 1G0% DUTY50%

EvDC

OR
12vDC

OR = 1
24¥DC i
sape 2 1 i o

! el Pt

Bynamic dummy load

®) ANT—TEH (BAER) %t Iorush current characteristics

QvDC
. OR e
8(3/1;) “::*01 ¥ R
28v0C
OR g
78VDC o

Current probe

C1: 4000uF Electrolytic Copacitor
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(10y WAV v 7. /A XEFE  Output ripple and noise waveform

1.8m SOQ chre

3 i0scilloscope

B Bandwidth: 100MHz
o0 #Yin  +Vou

OR

zvac @ P.S.

24vac T

il @ COM i
4B8VDC i cal)

l CNT - =Vout

e B2 Oscllloscope
I 4 Bondmdlh 100MHz
C1, €2: 1uF Film Caopagitor R1, R2: 500
C3, Ca: 4700pF Ceromic Capocilor £

50mm Sm 500 Cable

(1) EM I %  Electro-Magnetic Interference characteristics
(a) MEBWTFBE BB/ A4 X)  Conducted Emission Noise

D=80cm
TR 28 (I8 HhD
A G 8 E D.U.T.{(Earth)
AMN 809/ 1.6EmH
Spectirurmn Analyzer _—i
EMI Test Receiver { } f
RF Relay Matrix
i MNIDER PR
Input line cord| gifng Fl=40cm
i -
) P 1 o
& B TR ] bt e N
1tk Metal Ground Plain T w A DR
Earth Filter Input Line
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(b) HEFESEE (BH. 1 X) Radiated Emission Noise

PSD10-%-1212

D=3m
Speclrum Analyzer 354 e S LY
EM! Test Receiver @ ‘ D.UT.(Barth)
RF Relay Matrix N DLl FUE
r—' (Biconical Antenna) 4
; 4 ' F Stand
‘ L - | -
s = F - T
Turn Table
H=80cm
J i T T
ST TERARD e N
b Metal Ground Plain Joa e . Input Line
Earth Filter
() VCClclass ARG T 7V r—3ra A5 A
VCCI ciass A application system
| L Livin  +¥out
ou :
syne DA " mode| cr [ i | c2 [eace
19%DC ciy, ¢z, P PSC10-5-% | 10uf | 0.3mH | 1000uf| 4700pF
OR = = I PSO10-12-* 10uf | 0.3mH | 220uf | 4700pF
7—%’??(3 : £OM g R | PSDIG-24~*] 1uF | C.3mH| 47uF | 4700pF
ABVDC L v 5010~48-*| 0.47vF | 0.5mH | 22uF | 4700pF
= oo ~Vout
C3 - Ca 7 CNchzseou ],-—
7w
L1: Common mode choke colil C2. Electroiytic Cepacitor
C1: Hlectrolytic Copacitor C3,C4 : Cergmic Copacitor
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1.2 (EFHAIEMEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
YOKOGAWA ELECT. DL1740

2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LeCroy LT364L

3 | DIGITAL MULTIMETER AGILENT 34970A

4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM503B

5 | SHUNT RESISTER YOKOGAWA ELECT. 22 1 5

6 | DYNAMIC DUMMY LOAD TAKASAGO FE-4001

7 | INPUT POWER SUPPLY DENSEL-LAMBDA GEN100-7.5

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 ENW-242

14 | AN TENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9%106

DENSEI-LAMBDA T-6
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2. HPET—4#  Characteristics
2.1 §%FE  Steady state data
(1) A7 - BfF - IREXE) Regulation - line and load, temperature drift

|  PSDI10-5-1212 |

| 12V (CH1) |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 4.5VDC | 5VDC 9VDC line regulation
0% 12.086V | 12.088V | 12.087V | 2.0mV | 0.017%
50% 12,089V | 12.090V | 12.089V | 1.0mV | 0.008%
100% 12,092V | 12.092V | 12.091V | 1.0mV | 0.008%
load 6.0mV | 4.0mV | 4.0mV
regulation 0.05% 0.03% 0.03%
2. Temperature drift Conditions Vin : 5VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,041V | 12.092V | 12.091V | 51.0mV | 0.42%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 4.5VDC | 5VDC 9vDC line regulation
0% -12.081V | -12.082V | -12.084V | 3.0mV | 0.025%
50% -12.079V | -12.080V | -12.081V | 2.0mV | 0.017%
100% -12.077V | 12,077V [ <12.079V | 2.0mV | 0.017%
load 40mV | 5.0mV | 5.0mV
regulation 0.03% 0.04% 0.04%
2. Temperature drift Conditions Vin : 5VDC
. Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout -12,030V | ~12.077V | -12.074V | 47.0mV t 0.39%
DENSEI-LAMBDA 17
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2.1 &% Steady state data
(1) A7+ B7 - IBEZEE) Regulation - line and load, temperature drift

| PSDI10-12-1212 |

| 12V (CH1) |
1. Regulation - line and load Condition Ta:25°C
Tout\ Vin SVDC 12VDC | 18VDC line regulation
0% 12.188V | 12.181V | 12,185V | 7.0mV | 0.057%
50% 12,193V | 12.193V | 12.193V | 0.0mV | 0.000%
100% 12.205V | 12203V | 12202V | 3.0mV | 0.025%
load 17.0mV | 22.0mV | 17.0mV
regulation 0.14% 0.18% 0.14%
2. Temperature drift Conditions Vin : 12VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,118V | 12.203V | 12.233V | 115.0mV | 0.94%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Jout \ Vin oVDC | 12VDC | 18VDC line regulation
0% -12.153V | -12.157V [ -12.156V | 4.0mV | 0.033%
50% -12.148V | -12.148V | -12.149V ] 1L.OmV | 0.008%
100% -12.137V ] -12.139V | -12.141V | 4.0mV | 0.033%
load 16.0mV | 18.0mV | 15.0mV
regulation 0.13% 0.15% 0.12%
2. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.066V | -12.139V [ -12.159V | 93.0mV | 0.77%
DENSEI-LAMBDA T-8
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2.1 $#¥FPE  Steady state data
(1) AF7 8% - BEZXE) Regulation - line and load, temperature drift

| PSD10-24-1212 |

| 12v (CHD |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 12,221V | 12,223V | 12222V | 2.0mV | 0.016%
50% 12,224V | 12.225V | 12224V | 1.0mV | 0.008%
100% 12.236V { 12235V | 12234V | 2.0mV | 0.0l6%
load 15.0mV { 12.0mV | 12.0mV
regulation 0.12% 0.10% 0.10%
2. Temperature drift Conditions Vin : 24VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,146V | 12.235V | 12.266V | 120.0mV | 0.98%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
fout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 212,173V | -12.176V | -12.179V | 6.0mV | 0.049%
56% A12.173V | -12.175V | -12.176V | 3.0mV | 0.025%
100% -12.162V { -12.164V | -12.166V | 4.0mV | 0.033%
load 11.0mV | 12.0mV | 13.0mV
regulation 0.09% 0.10% 0.11%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta ~40°C 25°C 85°C | temperature stability
Vout -12.092V | -12.164V { -12.182V | 90.0mV I 0.74%
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2.1 B4 Steady state data
(1) AA - &FF - IBELE Regulation - line and load, temperature drift

| PSD10-48-1212 |

1. Regulation - line and load

| 12v (CHD) |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12.002V | 12.090V | 12.090V | 2.0mV | 0.017%
50% 12,097V | 12.096V | 12.098V | 2.0mV | 0.017%
100% 12,104V | 12,103V | 12.104V | 1.OmV | 0.008%
load 12.0mV | 13.0mV | 14.0mV
regulation 0.10% 0.11% 0.12%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,043V | 12,103V | 12.102V | 60.0mV | 0.50%
| —12V (CH2) |

Condition Ta:25C

Iout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% -12.057V | -12.058V | -12.058V | 1.0mV | 0.008%
50% ~12,051V { -12.051V [ -12.051V | 0.0mV | 0.000%
100% 212,045V | -12.044V | -12.044V | 1.0mV | 0.008%
load 120mV | 14.0mV | 14.0mV
regulation 0.10% | 0.12% 0.12%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout -11.993V | -12.044V { -12.034V | 51.0mV | 0.42%

DENSEI-LAMBDA
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2.1 (2) WAEE - )y 7VEENADEE

Output voltage and ripple voltage v.s. input voltage

PSD10-5-1212 |

Ta

[ 12V (CHD) |

13.0
E 12.5
1}
&
= 12.0
-
=t
=y
= P S, O L Ut NP SO SO S S A
& 13 ] ) Rlpple and n01se veltage |

bl T T b e
11.0 ' i i i : i i
4 5 6 7 8 9 10
Input voltage (V)
Ta

| —12v (CH2) |

-11.0
% B T S e N .
&b
=
% -12.0
=
2
8 125

113.0 * T '

4 5 6 7 8 9 10

Input voltage (V)

DENSEI-LAMBDA

ConditionsIout : 100 %

40 °C
25 °C
85 C

120

90

60

30

Ripple and noise

;40 °C
25 C
85 °C

120

o
<=

N
<

Ripple and noise

-1212

voltage (mV)

voltage (mV)
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PSD10- % -1212

2.1 (2) WAEE - Vo7 VEERRANEE
Qutput voltage and ripple voltage v.s. input voltage

‘ PaIe-le 2t | Conditions Iout : 100 %
Ta : -40°C -~
25 -
[ 12v (cHD ] 25 C
. 120
i 0 gg
: 2 E
=14}
g L
=) 12.0 o ¥
: 25
= £
§“ 11.5 . 5
1.0 I | o
8 10 12 14 16 8 i
Input voltage (V)
Ta : -40°C -—-----
28 C —-—eme
[ — 12V (O i 85 C ——
-11.0 .
S LS f b b loo '
: <
- =
: = o
‘s -12.0 o T0
Z EE
Z 1
3 -125 .
-13.0 b | P prpfe and nmse VOlt?.ge E 1 .
8 i0 12 14 16 8 2
Input voltage (V)
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2.1 (2) HAEE -V AVERSANEL

Output voltage and ripple voltage v.s. input voltage

l PSD10-24-1212 ] Conditions Iout : 100 %
Ta :-40°C —
_ _ 25°C ————-
| 12V (CH1) | 85 °C
13.0 120
S 125 fee SRR S - SV S S U SR R 1 90
%ﬂ R Outputvoltage IR % =
2 D A Dk AR R 5
S 120 f e 60§
7 SN WUUNI U RS SO SO S — _sé*g
% 11.5 &
O .
1}..0 : i ! | i ] 0
15 20 25 30 35 40
Input voltage (V)
Ta :-40°C -
. 25C ———-
| —12V (CH2) | 85°C ——
-11.0 120
S\ "'11.5 .g />"‘\
Py g E
& o o
£ 120 5 &
> 23
= 2 >
g a2s &
@
-13.0 | 5 : ' ‘ 0
15 20 25 30 35 40
Input voltage (V)
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2.1 (2) HAEE - J v T NVEBER AL

Output voltage and ripple voltage v.s. input voltage

] PSD10-48-1212 1 Conditions Iout : 100 %
Ta :-40°C -~
25C ————-
| 12v (CH1) | 85 C ——
13.0 120
> 12.5 90 E %\
© 5
g 2
s 120 60 5 &
= 279
g &7
a 11.5 30
11[0 | E | | O
30 40 50 60 70 80
Input voltage (V)
Ta :-40°C ——
25 °C e
| —12V (CH2) | 85 °C ==
-11.0 120
E -11.5 N
© 2 E
oh =
= T g
'S -12.0 8§ =
= 2
£ he
&5 -12.8 e
-13.0 : : ‘ 0
30 40 50 60 70 80

Input voltage (V)
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2.1 (3) Zh= - AFTREHA HAEN

Efficiency and input current v.s. output current

PSD10-5-1212 |

4.0

PSD10-:-1212

Conditions Vin : 4.5 VDC
5VDC ———
gVDC ————

Ta : 25°C

~~~~~~~ e

35 [ fciency

100

3.0
2.5
2.0
1.5
1.0
0.5

Input current (A)

Efficiency (%)

0.0

Output current (%o}

PSD10-12-1212 |

Conditions Vin :

3.2 : : : ; : :
23 : : E i Efficiency

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

i .......%.._..___% _______ - 90 .

100

24
2.0

1.2
0.8
0.4
0.0

Input current (A)

i H i . 1 i v . 1
: i i . . 1 . . :
| H H i 1 . : ! . 1
§ i H i 1 . 1 B : |
. : i 1 . i 3 . i
1 .4t U UM SR SR SO SOV VI
- i | . i i
i .
i .
H 1

Efficiency (%)

Cutput current (%)

DENSEI-LAMBDA
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2.1 (3) #hFE - AHBRHIER

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

Ta : 25°C

[ PSD10-24-1212 |

L6 ; : : : : : : : : : 100
14 booe _________ E fﬁcxency """""""" ,,,,,,, 4 90
= 1.2 —
T 1.0 &
= -
4z o
£ 0.8 ‘5
e 2
é‘ 0.6 E
= 0.4
0.2
0.0
Output current (%6)
Conditions Vin: 36 VDC ~~=~---
c 48 VDC ———
: 76 VDC ——
Ta : 25°C
[ PSDI0-48-1212 |
0.8 : : . : : : : : : : i 100
0.7 koo uuuuuu EfﬁclenCY ...... ........ ....... 4 99
Y : : R - = _
< S
% 0.5 o
E 04 B
2 =
*a 0.3 &
E 02
0.1
0.0

Output current (%)
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2.1 (4) BBHANEE

Efficiency v.s. input voltage

ConditionsTa : 25 °C

Iout : 50 % -~~~
| PSDI10-5-1212 ] 100 %

100

: H | H H } j
| | H . : H H H B : i
| : . . : H H H H : |
90 I N U . T B R P e s Y
. i . . i H i i ‘ 3 i
: : ; : : : ] H : : i
o
® R R TS PET W IU YL AP ‘ et :
Rurg 80 IR PO e e o PV U O s
' H | : } .
& ‘
1 | H |
5 | : : 3 : i | : : : |
B 1 i H H . 1 . 1 H i i
[ 1 | B e Rt EELELEER fromuens S T CEEE TS PR e PP ORI EOREEES
U:-G' T " 1 4 il " r v 1 " v
o : | : : : ; : : i | :
. i T i : H H N i 1 H
H : i ! : H H . | ; :
60 25 PO T Gt AU SUP PN U A AR N PR
. : H 1 ; : : i i : H
' 4 i ! 4 : H ] | . H

Input voltage (V)

ConditionsTa : 25 °C

Iout : 50 % ~——""
| PSD10-12-1212 | 100 %

100

DT —— R O N S evennan LR U AR AU SO

‘ i

: : . ’ i '

- '

Il : T ‘ '

‘ . ‘ ‘ | ' R A T Ll '

8 0 ' . i ‘ ‘ 1 ' | i i 1
e T T T e L E T PP P PR PRI

s i 5 ' f v i ' v

. ' i i ' ' ' ' i ' .

. ' i ' H I ' I i ' .

Efficiency (%)

. . i ' .

i ' I H ' . < . 1 ' ‘
y ' | h ' ' 5 . 1 ' :
i ' | 1 1 ‘ 5 . 1 ' ‘
. ' | ' ' . : . ' . |
: ' 3 1 : : : i [ et

,,,, L LT T P A s RERTEEEE

b . . ' ' : : ' . ‘ i
. X . ' i ' 5 ' ' ‘ ‘
i 5 f . 5 . '

i . i | i 1 . | |
: H : . | : i 1 ' i |
3 } I . B | i 1 i i i
i i i . | : i . | . i
i H B . . . i . . | .

L ST T L e S T LT Pt SETECTEE P EEETEICEECERE

‘ F i i f H v f b g h
. i i | B | 1 : | 3 :
: 3 i i | 1 1 H | i :
. i i |

50

8 10 12 14 16 18 20
Input voltage {V)
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2.1 (4 BBHATNERE

Efficiency v.s. input voltage

Conditioﬁs Ta @ 25°C
Iout : 50% ~———
| PSD10-24-1212 | 100 %

100

H H i i H H H H i
H H i i H 4 H H ]
L R fraceenes R e frorrre R
o 4 1 . Il ] i i !
& : R N s R
> 80 e R poonee AR Mt S R R
2 s s : % : 3 ‘; s z
g ; : : z ; z s | z
é TO b e I N L Ao
&3] : : 3 : : : : : :
; % % : é i i é i
60 M“.....E_._.._._..; .......... roneee s..w".whha ““““““““““ 3 """""""""" E NNNNNNNNNN : ........... E .............
P E : : s 5 : '
i i . i H ' H i
50 :

15 20 25 30 35 40
Input voltage (V)

ConditionsTa : 25 °C
Toui : 50%
1 PSD10-48-1212 I 100 %

100

90 e PR SR S deeaead drav b brrmmrrmnndnnnnnean
—_ : : : : , : ; : :
2 e R r T ; : } :
< : ! ! : A AL T ! :
>\ N ! ' i . B 1 ! :
(5} : ‘ : : : ; ‘ : :
g : : : : : ; 3 ; |
‘S ! : : : : : : : :
1S T 1) T SRR NS - S T T S N—
qz . . H 1 d i H i 1 .
A : : : : : : : ; :
: : : : : : : i :
60 O Lk LTRSS, e L L LR P e T T LTTIPa
: : : : ! : : | :
: : : ; : : : | ;
! : : : : :
50 ! : : : : :

30 40 50 60 70 80
Input voltage (V) '
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2.2 BEND T MEE
Warm up voltage drift characteristics
ConditionsVin 1 5 VDC
Tout : 100 %
Ta : 25°C

[ PSDI10-5-1212 |

0.4

o SR USROS RO e SO BSOS S
£ 03 A ! | ! 1 :
~ i ! : ; : : ;
& 0.2 | R e o I RIS
] : | ' ' 5 1 i
T i . ' . | j i
a3 I, S U M NPV T HP T PN
g O 3 1 : | s 1 s
ks ‘ 1 : 1 1
‘S 00 : ‘ ;
> 3 <: : & s | .
vl i 4 ¢ £ 1 Rl *
= "0]. R FS S A A [
& s | ! g | | |
8 02 S SR oo oo e e
-0.3
-0.4
0.0 1.0 2.0 3.0 4.0

Time (hrs)

Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C

| PSDI10-12-1212 |

0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4

Output voltage drift (%)

0.0 1.0 2.0 3.0 4.0
Time (hrs)
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PSD10-%-1212

2.2 BEFU 7 M
Warm up voltage drift characteristics
' ~ Conditions Vin : 24 VDC
Tout : 100 %
Ta : 25°C

[ PSDI10-24-1212 |

0.4 ‘ ! : : : . : :
K B - e e e
PR U U N AU UGN N S S
R S IR S— o Lo ST —
ofpito
T R i,
TR S— T — A IR SAV— .
03 foreeeees NSRRIV S S — A— — A —
0.4 ‘ : : i : : i |

0.0 1.0 2.0 30 4.0

Output voltage drift (%)

ConditionsVin : 48 VDC
- Iout : 100 %
Ta : 25°C

[ PSDI0-48-1212 |

0'4 i L : ' N i i
P N S S S HNGUONR SN S N
02 e e - oo A ——
N S S — ARSI S
S A N T R T
0.1 e e Rt SEEEEE foeeneeeaees b e S
02 b FSUNS SRR SN WS SN S —
Y R S— — S —
04 | | s | e 5 ‘

0.0 0 2.0 3.0 4.0

Output voltage drift (%)
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PSD10-%-1212

2.3 WAL

Over current protection (OCP) characteristics

Conditions Vin : 4.5 VDC -—-----

Ta

[ PSD10-5-1212 |

30.0
25.0
2 0
5 20
g
s 150
2 1
B 100
S
5.0
0.0

[ PSDI10-12-1212 |

30.0

25.0

20.0

15.0

10.0

Qutput voltage (V)

5.0

0.0

OO SR RRURRUURE SUTRRRRRRR. R T S

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

Conditions Vin :

Ta
k)

0 50 100 150 200 250 300

Output current (%)
DENSEI-LAMBDA

5 VDC o
9 VDC

;0 25°C
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2.3 B IRIE

Over current protection (OCP) characteristics

PSD10-24-1212 |

Output voltage (V)

30.0
25.0
20.0
15.0
10.0

5.0

0.0

PSD10-%-1212

PSD10-48-1212 |

Output voltage (V)

30.0

25.0

20.0

15.0

10.0

5.0

0.0

Conditions Vin : 18 VDC ~----—--
24 VDC ———n.
36 VDC
Ta . 25°C
\
NN
0 - 50 100 150 200 250 300
Output current (%)
Conditions Vin : 36 VDC -~~~
48 VDC ————-.
76 VDC
Ta . 25°C
T O SO . ,‘_, .................................
0 50 160 150 200 250 300
Output current (%)
DENSEI-LAMBDA T22



PSD10-:-1212

2.3 WIS
Over current protection (OCP) characteristics
Conditions Vin : 5 VDC
Ta : -40°C -------
25C ———-

85 C

[ PSDI0-5-1212_ |

30.0

1 : ' ' |
| : ' ' |
| . ' ' 5
| : ' ' 5
1 : ' . 1
. 3 e N LT b
. ' . i
T T 1 ' 1
' 5 b ' I

. . " . |
: : IS . i
. : PEY ‘ i
20 R : IS ' i .
. [~y MR 3 K e " "
‘ i h i I
: 5 : i I

i 1 N . i '
: . J \‘ 1 .
: N : .
' i h \, 1 :
15 0 O R R IR VI ok e h s
- ' i J N ‘
i : i N .
i : i v .

Output voltage (V)

1 . r 4 \r‘ T
i : i M i
S15 70 N AU SO SRS SO S, W WX DRSO
i : 1 (L ;
.

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

5.0 o b

0.0 i E 5 i
0 50 100 150 200 230 300

Output current (%)

ConditionsVin : 12 VDC
Ta : 40 °C --~----
25°C ———-
85 C

[ PSDI0-12-1212 |

30.0

25.0 ; ; : : ;
O DU PP S SRS S
i v i ‘\ 4 1

3 . ] i h
I . h LY i '

| 5 ¢ LY : '

' s ‘ 3 '

s T T T R R R LT

. v i H N i '

' : ' v h .

‘ 5 ' . | :

‘ i { i ‘
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‘ : I .

: 5 i ' i

: ‘ . \ i i

R Ve R AL LT TR

. ‘ ¥ : - v |

. i . i

. i ' v |

Outpuf voltage (V)

. I ' L |
' I ' s |
‘ . . » |
i ' ' 5 1
U T Ly
. ' . < S i .
' ' . [ I
' ‘ ‘ ' I

50 [ R —— NN

00 | | | a
0 50 100 150 200 250 300

Output current (%)
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PSD10-%-1212

2.3 EEIRRERE

Over current protection {OCP) characteristics

Conditions Vin :
Ta

PSD10-24-1212 |

Cutput voltage (V)

30.0
25.0
20.0
15.0
10.0

5.0

0.0

50 100 150 200 250 300

Output current (%)

Conditions Vin
Ta

[ PSD10-48-1212 |

Quiput voltage (V)

30.0

25.0

20.0

15.6

10.0

5.0

0.0

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

0 50 100 150 200 250 300

Output current (%)

DENSEI-LAMBDA

24 VDC

T
25°C —-—-m-
85 °C

48 VDC

40 C --—----
25 °C —-—-mn
85 C
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PSD10-%-1212
2.4 BAs0s B30 &
Output rise characteristics :
' Conditions Vin: 5 VDC
Tout: 0%

Ta : 25°C
PSD10-5-1212
— +12V
CHI — ! OV
CH2 — N : -0V
| . ‘ —-12V
CH3 — — — 0V
CHI.CHZ : 10V/DIV CH3: 5V/DIV
Sms/DIV
Conditions Vin ; 12 VDC
fout: 0%
Ta : 25°C
PSD10-12-1212
" «— +12V
CHI — — |0V
CH2 — < : — 0V
- i —-12V
- «Vin
CH3 — : ~| oV
CHI,CHZ : 10V/DIV | CH3: 10V/DIV
Sms/DIV

DENSEI-LAMBDA T-25



PSD10-%-1212
2.4 MALH EDY Rk
QOutput rise characteristics

Conditions Vin : 24 VDC
Iout: 0%

Ta : 25°C
PSD10-24-1212
o —+12V
CHI — \ : ' — oV
CH2 — ! ‘ — oV
: | —-12v
“Vin
CH3 — e e S S N | P\
CH1,CH2 : 10V/DIV CH3: 20V/DIV
5ms/DIV
Conditions Vin : 48 VDC
Iout: 0%
Ta : 25°C
PSD10-48-1212
— +12V
CHI — | — oV
CH2 — |— N t 0V
| S ' —-12V
CH3 — ¥ — OV
CHI1,CH2 : 10V/DIV CH3: 50V/DIV
Sms/DIV

DENSEI-LAMBDA T-26



PSD10-%-1212
2.4 HASIE BN Y 44

Output rise characteristics
Conditions Vin: 5 VDC
' Tout : 100 %

Ta : 25 °C
PSD10-5-1212
e +12V
CH1- f — OV
CH2— N : — oV
: —-12vV
CH3— T « OV
CHI,CH2 : 10V/DIV CH3: 5V/DIV
Sms/DIV
Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C
PSD10-12-1212
— +12V
CH1— - — oV
CH2— N I e\
| R e =l -12v
- <Vin
CH3— : — oV
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
5ms/DIV

DENSEI-LAMBDA T-27



PSD10-%-1212
2.4 HASEH BB Kk

Output rise characteristics
Conditions Vin : 24 VDC
Tout: 100 %

Ta : 25°C
PSD10-24-1212
/ — +12V
CH1— ; — Qv
CH2— \ T «— OV
' —-12V
«—Vin
CH3 — OV
CHI1,CH2 : 10V/DIV CH3: 20V/DIV
Sms/DIV
Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25 °C
PSD10-48-1212
s «— +12V
CH2—> N )
B —-12V
CH3—. — OV
CH1,CH2 : 10V/DIV CH3: 50V/DIV
5ms/DIV

DENSEI-LAMBDA T-28



PSD10--1212
2.5 HASHFMY HeiE
Output fall characteristics

Conditions Vin: 5 VDC
fout: 0%

_ : Ta : 25°C
PSD10-5-1212
CHl— |- Lt 19V
— OV
CH2— T —-12V
CH3= | — T ||~ Vin
T «— OV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
200ms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25°C
PSD10-12-1212
CHI1— ! — +12V
. oV
CH2— o I | —-12V
CH3—> i “Vin
— QV
CH1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV

DENSEI-LAMBDA T-29



PSD10-%-1212
2.5 HAZLLTHRY RE
Output fall characteristics

Conditions Vin : 24 VDC
Iout: 0%

Ta @ 25°C
PSD10-24-1212
CH1- |r —+12V
7 -
CH2— |F=F==T" T = -12v
CH3— t —Vin
: )
CH1,CH2 : 10V/DIV CH3: 20V/ DIV
200ms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta @ 25°C
PSD10-48-1212
CH1— } —+12V
— OV
CH2— S FTT “He-12v
E — 0V
CH1,CH2 : 10V/DIV CH3: 50V/DIV
200ms/DIV

DENSEI-LAMBDA T-30



2.5 HAMSLTARY f

Output fall characteristics

PSD10-%-1212

Conditions Vin : 5 VDC
TIout : 100 %
Ta : 25°C
PSD10-5-1212
CHI— k —+12V
— 0V
CH2— —-12V
CH3— T “~—Vin
5 )
CH1,CH2 : 10V/DIV CH3: 5V/DIV
2ms/DIV
Conditions Vin : 12 VDC
Tout ; 100 %
Ta : 25°C

PSD10-12-1212

CH1~
CH2—
CH3—
CH1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV

DENSEI-LAMBDA

«— +12V

— 0V
— 0V

—-12V

—Vin

« VvV
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PSD10-%-1212
2.5 HAMB TR

Output fall characteristics
Conditions Vin : 24 VDC
TIout : 100 %

Ta : 25°C .
PSD10-24-1212
CH1— N : —+12V
T 1 T
[ i = 0V
CH2— |Ff= 3 | -12v
CH3— P —Vin
CHI,CH?2 : 10V/DIV CH3: 20V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Iout:lOO%
Ta : 25°C
PSD10-48-1212
CH1— L - ; —+12V
/ — OV
CH2— ' 2000 RARA MY —-12V
CH3— | — ||V
i — OV
CHI,CH2 ; 10V/DIV CH3: 50V/DIV
2ms/DIV

DENSEI-LAMBDA T-32



PSD10-%-1212

2.6 HALH LR (ON/OFF a2y b ok
Qutput rise characteristics with ON/OFF control

Conditions Vin: 5 VDC

Tout: 0%
Ta : 25°C
PSD10-5-1212
/M—w = — 412V
CH1 — — 0V
CH2 — \ — 0V
' e =12V
CH3 — — T “—Von/off
£ — 0V
CH1.CHZ : 10V/DIV CH3: 2V/DIV
Sms/DIV
Conditions Vin : 12 VDC
Iout: 0%
Ta : 25°C
PSD10-12-1212
g — —+12V
CH1 — ; — OV
CH2 — \ — — 0V
e ' R Y\
CH3 — | =T || Vowoff
4 — OV
CHI,CH2 : 10V/DIV CH3: 2V/DIV
Sms/DIV

DENSEI-LAMBDA B .



PSD10-%-1212

2.6 HAHSIHERVEHE (ONSOFF 2y hua—/LE)
Output rise characteristics with ON/OFF control
Conditions Vin : 24 VDC
Tout: 0%

Ta : 25°C
PSD10-24-1212
/.w—w ; - +12V
CHI — ! e\
CH2 — \ t — OV
= ‘ s —-12V
CH3 = | ||~ Vonolf
- i | < 0V
CH1,CH2 : 10V/DIV CH3: 2V/DIV
Sms/DIV
Conditions Vin : 48 VDC
TIout: 0%
Ta : 25°C
PSD10-48-1212
a ¢ —+12V
CHI — 7 — 0V
CH2 — \\ 1 — OV
’ —-12V
CH3 — : —Von/off
: — OV
CH1,CH2 : 10V/DIV CH3: 2V/DIV
Sms/DIV

DENSEI-LAMBDA T-34



2.6 HFAI3 5 B2 Y s

Output rise characteristics with ON/OFF control

PSD10-5-1212

CHl—
CH2—

CH3—

(ON/OFF =2 b ok

PSD10-*-1212

Conditions Vin: 5 VDC
Tout: 100 %
Ta : 25°C

« +12V

«— 0V

— OV

«— 12V

«—Von/off

— OV

CHI1,CH2 : 10V/DIV

CH3: 2V/DIV

Sms/DIV

PSD10-12-1212

CH1—
CH2—

CH3—

Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C

— +12V

“— 0V

«— 0V

— |« -12V

«Von/off

«— OV

CH1,CH2 : 10V/DIV

CH3: 2V/DIV

Sms/DIV

DENSEI-LAMBDA
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PSD10-%-1212

2.6 HANXLERVEE (ON/OFFay bo—/F)
Qutput rise characteristics with ON/OFF control
Conditions Vin : 24 VDC
Tout : 100 %

Ta : 25 °C
PSD10-24-1212
CHI— e — 0V
: —-12V
CH3— T _ «—Von/off
i “— OV
CHI1,CH2 : 10V/DIV CH3: 2V/DIV
S5ms/DIV
Conditions Vin ; 48 VDC
Iout : 100 %
Ta : 25°C
PSD10-48-1212
v R s —+12V
CH1— | — 0V
CH2— \ 1 — OV
| — 12V
CH3— ! —Von/off
a — oV
CH1,CH2 : 10V/DIV CH3: 2V/DIV
Ams/DIV

DENSEI-LAMBDA T-36



PSD10-%-1212

2.7 HASLH TR VEHE (ONSOFF = b/
' Output fall characteristics with ON/OFF control

Conditions Vin: 5 VDC

Iout: 0%
Ta : 25°C
PSD10-5-1212
CHI— ] — +12V
| | oy
— 0V
CH2— [P T —-12V
T = =T “—Von/off
CH3— t — | 0V
CH1,CH2 : 10V/DIV CH3: 2V/DIV
200ms/DIV
Conditions Vin : 12 VDC
fout: 0%
Ta : 25C
PSD10-12-1212
CH1—> : —+12V
[ — Vv
CH2— ' | 20000 RARRE NN A e ~12V
T T “—Von/off
CH3— f — oV
CHI1,CH2 : 10V/DIV | CH3:2V/DIV
200ms/DIV

DENSEI-LAMBDA T-37



PSD10-%-1212

2.7 WASEBTR &S, (ONOFF oy bo—/LE)
Output fall characteristics with ON/OFF control
Conditions Vin : 24 VDC
TIout: 0%

Ta : 25°C
PSD10-24-1212
CHI— —+12V
7 B “ oV
CH2— |~ T - —-12V
7 R A S D —Von/off
CH3— ! — OV
CH1,CH2 : 10V/DIV CH3: 2V/DIV
200ms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25T
PSD10-48-1212
CH1— —+12V
' ' - — OV
7 : —ov
CH2— | t Satehas —-12V
_ =T S S B R «—Von/off
CH3— t - OV
CH1,CH2 : 10V/DIV CH3: 2V/DIV
200ms/DIV

DENSEI-LAMBDA T-38



PSD10-*-1212

2.7 WASBTHEYFEFE (ON/OFF a2y ho—/U&)
Output fall characteristics with ON/OFF control
Conditions Vin: 5 VDC
Tout: 100 %

Ta : 25°C
PSD10-5-1212
CH1— | - —+12V
. — oV
— OV
CH2-— |F== | ! e 12V
" —Von/off
CH3— ; — oV
CHI,CH2 : 10V/DIV CH3: 2V/DIV
2ms/DIV
Conditions Vin : 12 VDC
Tout: 100 %
, Ta : 25°C
PSD10-12-1212
CH1— : —+12V
% — OV
— oV
CH—> |Fmspemyy : 12V
- T “~Von/off
CH3— { '\
CHI,CH2 : 10V/DIV CH3: 2V/DIV
2ms/DIV

DENSEI-LAMBDA T-39



PSD10-%-1212
2.7 HIEL TR VY (ON/OFFay hr—/L&)
Output fall characteristics with ON/OFF control

Conditions Vin : 24 VDC
Iout : 100 %

Ta : 25°C
PSD10-24-1212
CHI— —+12V
— OV
/ ' — 0V .
CH2— ‘ a3 T e -12v
: —Von/off
ClH3— : «— OV
CHI1,CH2 : 10V/DIV CH3: 2V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Tout: 100 %
Ta : 25°C
PSD10-48-1212
CH1— _ — +12V
7 - “~ OV
CH2— T | | —-12V
T “—Von/off
CH3— : — oV
CHI,CH2 : 10V/DIV | CH3: 2V/DIV
2ms/DIV

DENSEI-LAMBDA T-40



2.6 WERE (AFAE) fik PSD10-%-1212
Dynamic load response characteristics
Conditions Vin: 5 VDC

Ta: 25°C
PSD10-5-1212
Load current tr = tf = 100us
Tout 50% =—— 100% {=100Hz

CHI1 — 7 A 7 A — 12V
CH2 = i T .. T | < 12V
CH3 — F \ F \ <10

«— QA

CHI1,CH2 : 200mV/DIV CH3 : 200mA/DIV
2ms/DIV

Conditions Vin: 12 VDC

Ta: 25°C
PSD10-12-1212
Load current tr = tf = 100us
Tout 50% <—> 100% £=100Hz
CH1 — 7 I i e 12V
CH2 > [ & SO 0 e | e -12V
CH3 — T T <o
f — 0A
CHI,CH2 : 200mV/DIV| CH3 : 500mA/DIV
2ms/DIV

DENSEI-LAMBDA T-41



2.6 WELE (AFNEE) fit PSD10-%-1212
Dynamic load response characteristics
Conditions Vin: 24 VDC

Ta: 25 C
PSD10-24-1212
Load current tr = tf = 100us
Iout 50% =—— 100% =100z

CH2 — | ’\ ‘ V ‘ r\ V - e =12V

CH3 — S \ 1o

- “— 0A

CHI1,CH2 : 200mV/DIV CH3 : S00mA/DIV
2ms/DIV

Conditions Vin: 48 VDC

Ta: 25°C
PSD10-48-1212
Load current tr = tf = 100us
Iout 50% —— 100% {=100Hz
CH1 — J h : | I G Py
CH2 — ”K""’V'” i‘iki”"V" —-12V
CH3 = || < o
1 — DA
CHI1,CH2 : 200mV/DIV CH3 : SOOmA/DIV
2ms/DIV

DENSEI-LAMBDA T-42



2.7 AR—UBER (BNER) ik

Inrush current waveform

Conditions Vin:

PSD10-5-1212
CH1— \\ e
CH2—
CHI : 20A/DIV CH2 : 10V/DIV

10us/DIV

Conditions
| PSDI10-12-1212
CH1-— NG -
.
CH2— |
CH1 : 20A/DIV CH2 : 20V/DIV
10us/DIV
DENSEI-LAMBDA

PSD10-%-1212

9 VDC
Tout: 100 %
Ta : 25°C

«—TIin

“~—0A

«—Vin

0V

Vin: 18 VDC
Tout: 100 %
Ta @ 25°C

“—Vin
«—QV

T-43



PSD10-%-1212
2.7 ANV —VBH (EBABHE) s

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

Ta: 25°C
PSD10-24-1212
I/\\ S “fin
CH1— \'\mm-» - “—0A
/*""‘“ “Vin
CHI : 20A/DIV CH2 : 20V/DIV
10us/DIV
Conditions Vin: 76 VDC
Tout: 100 %
Ta : 25°C
PSD10-48-1212
{JA i | <—Tin
CHI1— _ -kiia “—0A
/* “~Vin
CH2— / } —0V
CHI1 : 50A/DIV CH2 : 50V/DIV
10us/DIV

DENSEI-LAMBDA T-44



2.8 AV w7, JA4REEH

Output ripple and noise waveform

PSD10-5-1212

12V (CH1)

" 20mV/DIV

PSD10-%-1212

Conditions Vin: 5 VDC
Iout : 100 %

Ta : 25°C

—12V (CH2)

1 1 5/DIV

' ISmVp—p

DENSEI-LAMBDA T-45



2.8 WAV T, A4 RER

Output ripple and noise waveform

PSD10-12-1212

12V (CH1)

__20mV/DIV

1 ¢ s/DIV

PSD10-%*-1212

Conditions Vin : 12 VDC
Tout; 100 %

Ta : 25°C

43mVp-p

~12V {(CH2)

20mV/DIV___ | 14s/DIV

39mVp-p

DENSEI-LAMBDA

T-46



PSD10-%-1212

2.8 AV v Fn, /A4 XKW

Output ripple and noise waveform

PSD10-24-1212

Conditions Vin : 24 VDC
Tout: 100 %

12V (CH1) Ta : 25°C

20mV/DIV _1us/DIV
24mVp-p

—12V (CHZ).

20mV/DIV 1 us/DIV
12ZmVp-p

DENSEI-LAMBDA T-47



2.8 BAY wTA, 74 R

Output ripple and noise waveform

PSD10-48-1212

12V (CH1)

20mV/DIV

PSD10-3%-1212

Conditions Vin : 48 VDC
fout: 100 %

Ta : 25°C

26mVp-p

12V {CH2)

1Lus/DIV

14mVp-p

DENSEI-LAMBDA

T-48



PSD10-*-1212

2. 10 EMI%&5HE
Electro-Magnetic Interference characteristics
(a) EEHTRE (RE/ A X)
Conducted Emission
VCCIclass ARHET 7Y r—va YV A7 A
VCCI class A application system
Conditions Vin: 5 VDC
Tout : 100 %

[ PSDI10-5-1212 | | Ta : 25°C

fdBs vl
110 —

1
E 1 ' [ I ' ' ' [ 1
100 L 1 1 L i 3 [ S i
I 1 [ £ (I T T ' i [ T S T 1
F ' [ i 1
an [ + : 1 i
L + : 1 | i
E 1 1 [ B ) 1 1 [ R R 1
30 L ' ' R RE 1 1 [ L 4

I ] ] 4|I$i| | 1 [ I B )

'

ot b L QP Limit

ot 111 P
r 7 : '
Fo ' . I ' | i : ..
YT — ™ : <AV Limit
b+t Eoa ' [ ' ' Vs '
% sof ' : IR ' 1 s l
[ 1 [ ] ' ' [ V
40: : : :::[::0 i ) :::l.:;l :
o : : ¢n|'|; [ B
R AR B I :
o 1 i
b
Fo [ | B
10 [ Pl
:: tnlm W““ [ 1
! ' RN : boror e

G115 0 &G 1.00 E.0Q 1000 30.00
Fraquency [Hz]

Conditions Vin: 12 VDC
‘ Iout : 100 %
| PSD10-12-1212 | Ta : 25°C

B W)
110

L € 1 1
Eoor ' [ I ' ' B A )
= 3 1 1 L | 1 1 t 1 o+t 11 1
100 : e Y .
W ' 1ok s o 1 1 [ A 1
- i l ¢ L ]
itk l 1 ]
0 v
4 P ' '
El rF 3 1 + L L )
aD LI L b
. I T
3

: . : ;:’i': | : i;;ii '
FLV R SIS S S o s L S S L i QP Limit
LI R R SN A )

'_.J.___J__I__l""
60 d T
» L] PR

5 |

<—AV Limit

Level

©

BENE —
sa“:',lzzrz AT

- 1 1 } '
Lo ' |

en b1 ! |
" 1

o b |
S e o

Freguenoy

DENSEI-LAMBDA .49



PSD10-:-1212

Electro-Magnetic Interference characteristics

(a) HFIWFEE (FE/ A X)

2. 10 EMI%FM:

VCClclass AXIGT XU r—3/3 P A5 A

VCClI class A application system

Conducted Emission

Vin: 24 VDC
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2. 10 EMI%&#E
Electro-Magnetic Interference characteristics
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2. 10 EMI%$iE
Electro-Magnetic Interference characteristics
(b) HEBFME BN/ 14X
Radiated Emission
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2. 10 EMI&%E
Electro-Magnetic Interference characteristics

(b) HEFEREE BEH /A X)

Radiated Emission

VCClclass ARGT 7 ir—3 g W AT A
VCClI class A application system
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Vin : 24 VDC
JTout : 100 %

Ta : 25°C
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2. 10 EMI%FHE
Electro-Magnetic Interference characteristics
(b) MEFBEFRE (BN 1 X)
Radiated Emission
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