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1. BEFE Evaluation Method
1.1 BlEER Circuits used for determination

(1) B%eiE  Steady state data

f:—.SMgVDC
9-18VDC
R

Q e

18--36V0C 7 @
OR -

S6-76v0C | ' _

Controlted temp. chamber

2y BEFUZ MEE  Warm up voltage drift characteristics
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PSD1RS-%-1212

3) BERMBEFESE  Over current protection (OCP) characteristics

4.5-9vDC
OR

g 18vDC
OR e

18- 36V0C
&8 ©
38-76V0C

Controfled temp. chomber

(4) HJIrt EAVEE Output rise characteristics
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12vhC PS. N
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(5) HIAEEH T Output fall characteristics

HASEE BN L FE T

Same as output rise characteristics
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(6) BESZE (B AL,  Dynamic load response characteristics

Cutput curreat wavetorm
lowi S0% <--> 100% DUTY:50%

VDO
OR
12VDC
OoR
24NV0C
OR
48VDC

'
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2 VUL SO¥ FRUSIOUNURVEIG T SN

(7 AAP—ER (BAER) #%  Inrush current characteristics
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Curreni probe

e,

C1: 40G0uF Electrolytic Capacitor
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&) WAV 7N, /A XER  Output ripple and noise waveform

1.5m 501 Coble

Oscilloscope
Bondwigth: 100MHz

VG
OR
12Y0C
01—
24vyDC
OR @
48vDC
~Yout ¢
Oscilioscope
Bondwidth: 100Mkz
C1, C2: 1uf Fitm Copacitor RY, R2: 500
C3, C4: 4700pF Ceromic Copocitor I1: 50mm IR @

1.5m 500 Coble

9) AA v F L7 EREHEHAES  Switching frequency v.s. output power

4.5-9VDC +¥in  +Youl
OR
9-18VDC J P.5.

VR

OR foes

18-38vDC COMo
3ee ] ©

36-78vDC 1 ~Vin

Frequency counter
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(10 EM I % Electro-Magnetic Interference characteristics

(a) HEBMFEE (REBE/ 4 X)

Conducted Emission Noise

) D=80cm
. R IRGE D
=R Ob RIRIE -3 DU.T.(Barth)
AMN S0/ EmMH
Spectrum Analyzer —|
EMI Test Receiver { 1 ]
RE Relay Matrix
/ AR e
input line cord| gFna H=40cm
! ; .
]
N2 BAME p o
15 3k Metal Ground Plain T AN i;iﬁa":
Earth Fiiter input Line

(b) HEEBERBE EH/ 14X

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

D#=3m

Radiated Emission Noise

wAaLnN PeTT

{Biconical Antenna)

BEBEGER
D.UT.{Earth)

Py

fual
4 } . Stand
2 ‘ ‘
F-vF - T
Turn Table
H=80cm
i..m......,._...I_.__r_..l
r E 1 : i !
; o e
A 2 RAME N R
i Metal Ground Plain i Input Line
Farth Filter
(1) VCCl class ARG T 70 r—tra W U AT A
VCCI class A application system
- +yin  +Voul
5\/%0 Dedeeted - gl ci | L1 |2 igcace
ke |l el pg. PE0IRE <5+ | 4,70F [0.2mH S30uF | 22000
OR = & 7 P50 1RG-12-" 4. ToF 0.5 22067220007
2430 oH R PSBIRS~24m 10uF | 2mi [00uF 47002
PR - G " PSD 1RS-48- 4 10uF | 2mi | 100uF]47006F
I c4 T cc15—~\\e’°ut
|

wr
L1 Gommon mode choke codl
€1, Electrolytic Copocitor
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C2: Eectrolytic Copacitor
£3.04 1 Cergmic Copagitor
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1.2 8 RREES

List of equipment used

PSD1RS--1212

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. 2215

6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L

7 | INPUT POWER SUPPLY DENSEI-LAMBDA GEN100-7.5

§ | CONTROLLED TEMP, CHAMBER TABAI ESPEC SU-261

9 | SPECTRUM ANALYZER ROHbE & SCHWARZ FSA

10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10

11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVSI0

12 | RF RELAY MATRIX ROHDE & SCHWARZ . PSU

i3 | AMN KYORITU DENSHI KNW-242

14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBAS106
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PSDIRS-%-1212

2, ¥ —#  Characteristics .
2.1 $4EME  Steady state data
(1) A -85y BEZEE Regulation - line and load, temperature drift

|  PSDIRS-5-1212 |

DENSEI-LAMBDA

| 12V (CHD) |
1. Regulation - line and load Condition Ta:25°C
Tout\ Vin 45VDC | 5VDC IVDC line regulation
0% 12127V | 12,130V | 12,130V | 3.0mV 0.025%
50% 12,133V | 12,133V | 12,133V | 0.0mV | 0.000%
100% 12,136V | 12,136V | 12,135V | L.OmV | 0.008%
load 9.0mV 6.0mV 5.0mV
regulation 0.07% | 0.05% 0.04%
- 2. Temperature drift Conditions Vin : 5VDC
: fout: 100%
Ta -40°C 25C 85°C | temperature stability
Vout 112,084V | 12,136V | 12.145V | 61.0mV I 0.50%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25°C
Tout\Vin | 45VDC | 5VDC 9vVDC line regulation
0% -12.145V [ -12.146V | -12.146V | 1.0mV | 0.008%
50% -12.142V | 12,143V | -12,144V | 2.0mV | 0.016%
100% -12.140V | -12.141V | -12.142V | 2.0mV | 0.016%
foad 50mvV | 5.0mV | 4.0mV
regulation 0.04% 0.04% 0.03%
2. Temperature drift Conditions Vin : 5VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.087V | -12.141V i -12.150V | 63.0mV | 0.52%
T-7



PSD1RS-%-1212

2.1 B4 Steady state data

(1) AN - &% - IEEEE Regulation - line and load, temperature drift

| _PSDIRS-12-1212 |

| 12V (CHD |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin avDC 12VDC | 18VDC line regulation
0% 12227V | 12.224V | 12225V | 2.0mV | 0.016%
50% 12.223V | 12,223V | 12224V | 1.0mV | 0.008%
100% 12221V | 12221V | 12222V | 1L.OmV | 0.008%
load 6.0mV 3.0mV 3.0mV
regulation 0.05% 0.02% 0.02%
2. Temperature drift Conditions Vin : 12VDC
Tout: 100%
Ta -40°C. 25C 85°C | temperature stability
Vout 12,134V | 12221V | 12262V | 128.0mV ] 1.05%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 9VDC 12vDC | 18VDC line regulation
0% ~12.203V {-12,202V | -12.202V | 1.0mV | 0.008%
50% -12.207V | 12,206V | 12,205V | 2.0mV | 0.016%
100% -12.210V | -12.209V | -12.208V | 2.0mV | 0.016%
load 7.0mV 7.0mV 6.0mV
regulation 0.06% 0.06% 0.05%
2. Temperature drift Conditions Vin : 12VDC
' Iout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout =~ |-12.124V | -12.200V | -12.248V | 124.0mV | 1.02%
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PSD1RS-%-1212

2.1 #45¥%  Steady state data
(1) A« AfF - EEEE  Regulation - line and load, temperature drift

| PSDIR5-24-1212 |

| 12v (CH1) |
1. Regulation - line and load Condition Ta:25°C
Iout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 12,102V | 12,103V | 12,104V | 2.0mV | 0.017%
50% 12,100V | 12.100V | 12,101V | 1.0omV | 0.008%
100% 12,098V | 12.009V | 12.098V | 1.0mV | 0.008%
load 4.0mV | 40mV | 6.0mV
regulation 0.03% 0.03% 0.05%

2. Temperature drift Conditions Vin : 24VDC
Tout: 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12054V | 12.099V | 12.089V { 45.0mV l 0.37%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 1I8VDC | 24VDC | 36VDC line regulation
0%  1-12.093V|-12.093V | -12.095V | 2.0mV | 0.017%
50% -12.095V | -12.094V | -12.094V | 1.0mV | 0.008%
100% -12.095V | -12,005V | -12.093V | 2.0mV | 0.017%
load 2.0mV ¢ 2.0mV | 2.0mV
regulation 0.02% 0.02% 0.02%

2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.050V { -12.095V | -12.086V | 45.0mV | 0.37%

DENSEI-LAMBDA T-9



PSDIRS-*-1212

2.1 B4F4E  Steady state data
(1) AJy - A% - EEZES Regulation - line and load, temperature drift

| PSDIR5-48-1212 |

| 12v (CHD) |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin 36VDC | 48VDC | 76VDC line reguiation
0% 12,091V | 12.091V | 12.092V [ 1.0mV | 0.008%
50% 12.090V [ 12.090V | 12.090V | 0.0mV [ 0.000%
100% 12.088V | 12.086V | 12.090V | 2.0mV | 0.017%
load 3.0mV | 2.0mV | 2.0mV
regulation 0.02% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85C | temperature stability
Vout 12.027V | 12.089V | 12.103V | 76.0mV ] 0.63%
| —12V (CH2) |
1. Regulation - Jine and load Condition Ta:25C
Tout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% -12.086V | -12.086V | -12.087V | 1.0mV | 0.008%
50% -12.086V { -12.085V | -12.086V | 1.0mV | 0.008%
100% -12,086V | -12.085V | -12.085V | 1.0mV | 0.008%
load 0.0mV 1.0mV | 2.0mV
regulation 0.00% 0.01% 0.02%
2. Temperature drift Conditions Vin : 48VDC
' Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.024V | -12.085V | -12.100V | 76.0mV | 0.63%
DENSEI-LAMBDA
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PSDIRS-*%-1212

2.1 (2) WAHBE - Vv IVBERAHBE

Output voltage and ripple voltage v.s. input voltage

[ PSDIR5-5-1212 |

Conditions Iout : 100 %

Ta :-40°C -
25°C —-—-—-
| 12v (CH1) | 85 °C
13.0 1 : : 120
s 125 SR R — o bed oo
~ ‘ 2>
Y 2 %
= g
g 120 S-S RS SUS SOl HN SISV SEUPU S VUD: VU U g RpIpUpey SppRp 60 g .&Q
ot o =
a SO Y SN SOy SO AU ASUUE AU S S S = g
£ k=
') 11.5 R e N e I S e R S R 4 30 =
“““““““ Rlppleandnomvoltage
11.0 : { | - f "{- _: 0
4 5 6 7 8 9 10
Input voltage (V)
Ta :-40°C — -
25°C ———-
| —12V (CH2) | 85 C ——
-11.0° — 120
~ ,11_5 U S e TGO A N %« ....... %. ......... [R— 90 —_
2 , i 2 >
2, R A T B A S 9 é
& Output vol‘tage o 9
o -12.0 i EE N A DO S S Bt R B 60 & _%“
t- SN O OO OO IO ST SO SO VO A S 2.
g | % | £
T B S T e e e e R 30 &
T SO S BEPPJ?-@R@.@Q?.SEYQIF@%%@W,W,,,E, ,,,,,,,,,,,,,,,
_13.0 } i e 1 “‘__-;—_—-_-—i 0
4 5 6 7 8 9 10
Input voltage (V)
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PSDIRS-¢-1212

2.1 (2) HAEE -V 7 VEESANERE
Output voltage and ripple voltage v.s. input voltage

PSDIR5-12-1212 |

Ta

| 12v (CH1) |

Output voltage (V)

13.0

; Oéutputsivoltaig
12.0 koot ....... NNNNNNN AAAAAAAA ......... .......... .......... ........
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e e B T haw (R L M-
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: i H i i '
: i i
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T s e g . :
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o e, ip it gl it M
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i ! | : i : i

11.0

8 10 12 14

16 i8 20
Input voltage (V)

| —12V (CH2) |

Quiput voltage (V)

-11.0
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-12.0
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60

30

90

60

30

........
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Ripple and noise

Conditions Iout : 100 %

Ripple and noise

voltage (mV)

voltage (mV)
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PSD1RS- % -1212

2.1 (2) HABE -V vy 7AVEENANEE
Output voltage and ripple voltage v.s. input voltage

| PSDIR5-24-1212 | Conditions Tout : 100 %
Ta :-40°C

| 12V (CH1) | 85°C —

13,0

D
=

. I .
: I ¢ i i : i
. I ‘ . 3 I i i
: I . . ' I 3 3
s o A - T EE ST PPN EPPEPEE [ PR U |
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Input voltage (V)
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PSDIRS-*-1212

2.1 2) HABE -V vy 7 NVEERANERE

Output voltage and ripple voltage v.s. input voltage

[ PSDIR5-48-1212 | | ~ ConditionsTout : 100 %
Ta :-40°C — "
| 7 CR—
[12v (cal) | 85
13.0 120
s 125 M so
2 2 E
8 E &
Z 120 60 5g
> sk
: 2 g
=3 £
= g
& 115 30
11.0 — 0
30 40 50 60 70 80
Input voltage (V)
Ta :-40°C —
| 25°C ———
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110 ; 120
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& ER-
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E o 5
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8 .25 i}
LT S e 3 -....~.-.—-n—'—.,......_.;..,...-.1,.--.._..
-13.0 — 0
30 40 50 60 70 80

Input voltage (V)
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PSD1RS-%-1212

2.1 (3) B - ATk H A ER

Efficiency and input current v.s. output current ConditionsVin: 4.5 VDC -------
5VDC ———
: 9VDC ——

Ta : 25°C

'PSDIR5-5-1212

L6 : ; : : : : : : : ; 100
12 RN SRS S -

1.0
0.8
0.6
0.4
0.2
0.0

Input current (A)
Efficiency (%%)

0 20 .40 60 80 100
Output current (%)

Conditions Vin: 9 VDC ~------

12 VDC —-—-—
: 18 VDC ——
Ta : 25°C
PSDIiR5-12-1212

1.6 : A R R i : 100
1'4 i H : H H H i |

1.2
1.0
0.8
0.6
0.4
0.2
0.0

Input current (A)
Efficiency (%)

Output.current (%)

DENSEI-LAMBDA T-15



PSD1RS-3-1212

2.1 (3) 3 - ANEFR S EIR

Efficiency and input current v.s. output current

Ta :

PSDI1R5-24-1212

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Input current (A)

SO S SN SR S A T ISR WUTUOUOUE SIS SRR N
H H 1 H E‘fﬁcmncy j H : :
: : ; : : L e emehir m s g pa
.....,..,..,.}....:...M..n,,.,...‘””,....,..“.,...“M,.,.,.»vm‘,,.p?_ vvvvvvv o T D e T e e .
] k) ] El - T -' p—— ] o

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

Output cwrrent (%)

Conditions Vin ;

Ta

PSDIR5-48-1212 |

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Input current (A)

R i 2 e A B R

Conditions Vin :

0 20 40 60 80 100

Output current (%)

DENSEI-LAMBDA
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PSD1RS-%-1212

2.1 (4) PWHANBIE

Efficiency v.s. input voltage

ConditionsTa : 25 °C
Tout : S09% -——===-r

PSD1R5-5-1212 : 100 %

100

90

80

Efficiency (%)
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Input voltage (V)

ConditionsTa : 25 °C
Iout: 50% — -

PSDIR5-12-1212 5100 %
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Input voltage (V)
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PSDIR5-%-1212

2.1 (4) B ANERE

Efficiency v.s. input voltage

ConditionsTa : 25 C

Iout : 50% -~
PSDI1R5-24-1212 _ 100% —
100
90
S
% 80
8 |
£ 70 1,
= :
60
50 5 i H . ; 1
15 20 25 30 35 40
Input voltage (V)
ConditionsTa : 25 °C
Iout : 50% -~~~
PSD1R5-48-1212 100 %
100
a0
S s 1 : ! :
o H ]
g 70 :
iR AAAAAAAAAA uuuuuuuuuu .......... ......... ffff ’ ...........
0 5 i i
30 40 50 60 - 70 ‘ 80
Input voltage (V)
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PSD1RS-%-1212

2.2 BEVFY 7 M
Warm up voltage drift characteristics
Conditions Vin : 5 VDC
Iout : 100 %
Ta : 25°C

PSDIR5-5-1212

0.4 ’ : ‘ ‘ ; ; ‘
0.2 i i i . H
0.1

0.0 T : : : : ' i
01 e R s beesneeas oo AR e Jreeesnnen e

X X 1 . i I i
i i X ' i I '
4 ) R . v} . Joes :
«f}, Y e Terma i r R S, e L e
X : § . : I .
: : 1 ' : I .
i i : ' : I :
i i i : : | i
. s i i : | :
- e
. i 1
i i
i i i
i i
0.4

Qutput voltage drift (%)

0.0 1.0 2.0 3.0 4.0
Time (hrs)

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

PSDI1RS5-12-1212

0.4 ; ’ ‘ , . , ‘
)R S S T T ——
02
'Y S AU NN N

0.0 |
o1 [

D T -
T e — —
0.4 ' ‘ ‘ ' :

Output voltage drift (%)

0.0 1.0 2.0 3.0 4.0
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- PSD1R5-%-1212

2.2 BEFI 7 Mk
Warm up voltage drift characteristics
Conditions Vin : 24 VDC
Iout : 100 %
Ta : 25°C

PSD1R5-24-1212

0.4
0.3
0.2
0.1
0.0 ' : : : i i :
Y AN S S R S WS S S
0.2 feeeeeees r. """""""""""" nnnnnnnnnnnnn .............. NNNNNNNNNNNNN ,,,,,,,,,,,,,, """""""""""" ““““““““““““
0.4 5 i
0.0 1.0 2.0 3.0 4.0
Time (hrs)

Quiput voltage drift (%)

Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C

| PSDIR5-48-1212 |

0.4 : : ; : ; 1 :
03 | odmeb
02 [t
) N N W S —
S S S
B B S R S
02 [
03 |
0.4 5 i 5 i ' : '

0.0 1.0 2.0 3.0 4.0

Output voltage drift (%)
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PSD1IRS-%-1212

2.3 BEFRRI R
Over current protection (OCP) characteristics
Conditions Vin : 4.5 VDC ~~~=~=~
5VDC —-—-—-
9 VDC
Ta : 25°C

PSDI1R5-5-1212

30.0

20,0 oo SRS ) S— ‘ ,,,,,, S S—

TR I S — ) — — A—

Output voltage (V)

' 1 B £ i
i i . I |
1 i . » . 1 ‘
100 SOV FER RO U LR AR S > O R
. i i g 5 i E
. i \ . + i i
' i ' + i |

' i H . | |
' i i | ‘

' ' ' - . ‘

5 0 1 . LI H L

£

. . 1 ',V’{ | ‘
' ' 1 | |

. ' . | |

0.0
0 50 100 150 200 230 300

Output current (%o)

Conditions Vin : 9 VDC ==----~

PSDIRS5-12-1212

30.0

25.0 oo S SO
T : YL i

7 B e . oo

150 froreemsmemessssdirenesens oo A e b

. 1 ’ . -
i 1 ' v :
10.0 ST F R R i S S U S
. . 4 v " o
: : : . :
. El . ’ Fo .

o e bl B e o

Output voltage (V)

0.0

0 50 100 150 200 250 300
Output crent (%6)
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2.3 BTN

Over current protection (OCP) characteristics

PSDIRS-%-1212

Conditions Vin :
Ta
PSD1R5-24-1212
30,0 ; :
25.0 - AAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
% 200 S PP PUIPIIPN f SUMPTPRN f. MMMMMMM ;‘ e R %. ...................
2 A i
=T 1 N PUUROUS FRRRUOSPRRIE SRS 45 S Y A A Lo caaman
- s
= K :
%‘ 10.0 - £ i ................. fmrvmomm e
o
Lo ¢ T T P
0.0
0 50 100 150° 200 250
Qutput current (%)
Conditions Vin :
' Ta
PSDIR5-48-1212
30.0 1
25 () .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
s ',
& 200 ..................................................................... !_‘. .....................................
& i
e T e e ey A }; AAAAAAAAAAAAAAAAAAAAAAAAAAAAA
= PR
B 100 po A
o : Ny
: A
2.0 “1 ------------------------------------- S DT e
0.0 5
0 50 100 150 200 250
Output current (%)
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PSD1RS-%-1212

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

85 C

PSDIR5-5-1212
30.0

' i ' | |
. : ' | .
' . ‘ ‘ ‘
' ‘ s ‘ i
e g, g,
. o |
H ¥ " il 5
' i i 3 . :
il N 1 4 . a

H : s : ' :
DO ST O e S A Booeoeannn R
200 : 3 v 3

' a 3 ! r 1
T80 rerermrerrrm e f,_,.;‘u..,..,...”.._,,_:. .................
: 1 : oo i

Qutput voltage (V)

: i H . ‘ i
. 1, L - [P VS U [ )
100 ferrrrmremr b DA A PN A o . R
. 4 i H / 4 j
5 I ] ’ ” I l

. 1 ' I i

. | ‘ ' i

. ‘ ‘ ' ‘

- : ) I i i
S s S Ty

. ‘ ' ' ' 5

: I - ' . ' i

f I ‘ I :

0.0
0 50 100 150 200 250 300

Qutput current (%)

Conditions Vin : 12 VDC
Ta : -40°C -------
25 C ———-
85 C

PSDIRS5-12-1212

30.0

250 borresiie b b _ uuuuuuuuuuuuuuuuu
| | R |

20.0 _ .................. nnnnnnnnnnnnnnnnn x ............ o

15.0 * ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ /r ------------- ----------------

i B | - N H
4 ¥ 1 I 1
J . I i i
U GO Y S [N SV e aaand R
. . 3 ¢ i ~: T
i ¢ | i i
T 1 1 "1 1
i o H i i
i i I A PR i

" . 3 - El 1

8.0 | e LI S . S T hrarn I T
. T j sl J 1
. H i ' '
. H : ! !

Output voltage (V)

00 s s z 1 |
0 50 100 150 200 250 300

Qutput cwgrent (%)

DENSEI-LAMBDA T-23



PSD1RS-3-1212

2.3 BERRERSSE
Over current protection {OCP) characteristics -
Conditions Vin : 24 VDC
Ta : -40°C ~==mee-
25 C ——rme

85 C

PSD1R5-24-1212

30.0

250 | SO P A
20.0 | SRR S S S IR

71 N OSSO RIS S NN

Output voltage (V)

10,0 | it S

5.0 ! bt ! ! ;
0 b e A R St USRI SURSRRRR
! :

0.0 i 5 i
0 50 106 150 200 250 300
Qutput current (%)

ConditionsVin : 48 VDC
Ta : -40 C ~=-eewn
25 C e
85 °C

PSDI1R5-48-1212

30.0

25.0 " """"""""""""""""" """"""""""""""""" _..‘ """""" """""""""""""
200 | R S— ——————,—m——.
15.0 * AAAAAAAAAAAAAAAAA T SR — ) ,,,,,,,,, T

100 oo SRR R SRR 2 S SO .
i i VA4 E
L J ISR T R S —

Output voltage (V)

0.0
0 30 100 150 200 230 300

Output current (%)
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PSDIRS-*-1212
2.4 WAMH BB RE

Output rise characteristics
: Conditions Vin: 5 VDC
Iout: 0%

Ta : 25°C
PSD1R5-5-1212
/,ff ;s —+12V
CH1 —| ot - |~ ov
CH2 — \ ; — OV
B IR M R B e e -12V
CH3 — 1 - — 0V,
CH1,CH2 : 10V/DIV CH3: 5V/DIV
Sms/DIV
Conditions Vin : 12 VDC
Jout: 0%
Ta : 25°C
PSD1R5-12-1212
P —+12V
ol I SR N s
CH2 — ‘ I —QV
B e e -1V
«—Vin
CH3 — : — 0V
CH1,CH2 : 10V/DIV CH3: 10V/DIV
' S5ms/DIV
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PSDIRS-%-1212
2.4 HASLH ERY Rk

Output rise characteristics L
Conditions Vin : 24 VDC
Tout: 0%

Ta : 25°C
PSD1R5-24-1212
e 12V
CH1 — ‘ | OV
CH2 — : —(V
: —-12V
T “—Vin
i . ‘ N oy
CH1,CH2 : 10V/DIV CH3: 20V/DIV
Sms/DIV
Conditions Vin : 48 VDC
Iout: 0%
Ta : 25°C
PSD1R5-48-1212
Ve - | — +12V
CHI — ! — 0oV
CH2 — \ T — OV
R PAY)
CH3 — ! OV
CHI1,CH2 : 10V/DIV CH3: 50V/DIV
Sms/DIV

DENSEI-LAMBDA g



PSDIRS-%-1212

2.4 WASTH Ly sk

Outpui rise characteristics

PSDIR5-5-1212

CHI —
CH2 —

CH3 —

CHI1,CH2 : 10V/DIV CH3: 5V/DIV

S5ms/DIV

PSDIR5-12-1212

CHI —
CH2 —

CH3 —

Conditions Vin :

CHI1,CH2 : 10V/DIV CH3: 10V/DIV

S5ms/DIV

DENSEI-LAMBDA

Conditions Vin :

5VDC

Iout : 100 %

Ta

2 YA

« 0V
“- OV

e 12V

“—Vin
«— OV

Tout
Ta

«— +12V

0V
— 0V

«—-12V

“—Vin

— l—ov

2 25°C

12 VDC
1 100 %
¢ 25°C

T-27



PSDIRS-%-1212
2.4 HASH BB &k

Output rise characteristics

PSDI1R5-24-1212

CHl —
CH2 —

CH3 —

Conditions Vin :

CHI1,CH2 : 10V/DIV

CH3: 20V/DIV

Sms/DIV

PSD1R5-48-1212

CHI —
CH2 —

CH3 —

Conditions Vin ;

CH1,CH2 : 10V/DIV

CH3: 50V/DIV

Sms/DIV

DENSEI-LAMBDA

24 VDC
fout: 100 %
Ta ¢ 25°C

— +12V

— 0V
— 0V

«— —-12V
“~—Vin

“ OV

48 VDC
Iout : 100 %
Ta @ 25°C

—+12V

— 0V
« OV

e =12V

~—Vin

“« QV
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PSDIRS-x-1212
2.5 HHLH TR ik |

Output fall characteristics
Conditions Vin: 5 VDC
Iout: 0%

Ta : 25°C
PSDI1R5-5-1212
CHIL — o i < +12V
P —ov
CH2 — ‘ 2 N M e —-12V
CH3 = |~ || Vin
T - QV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
200ms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25°C
PSD1R5-12-1212
CHI — \\\ E — +12V
/"'"“ — oV
CH2 — e I T T e 12y
CH3 — : “Vin
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV
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PSD1RS-*-1212
2.5 HASHTAY St

Output rise characteristics
Conditions Vin : 24 VDC
Tout: 0%

Ta : 25°C
PSD1R5-24-1212
CH1 — t —+12V
— OV
CH2 — ! T e - 12V
CH3 — — i “Vin
' e — oV
CHI1,CH2 : 10V/DIV CH3: 20V/DIV
200ms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
PSD1R5-48-1212 -
CH1 — : —+12V
e N T e O
—QV
CH2 — BRI INNE e —-12V
CH3 — |~ —T L D “Vin
. o e\
CH1,CH2 : 10V/DIV CH3: 50V/DIV
200ms/DIV

DENSEI-LAMBDA T30



PSDIRS- *-1212
2.5 HAMH TR &E

Output fall characteristics
Conditions Vin : 5 VDC
Tout : 100 %

Ta : 25°C
PSDIR5-5-1212
CHI1 — —+12V
.“_”.\Rag‘ﬂg_,_...ﬁﬁ_”
= «— 0V
! — 0V
' _ // T .
CH2 — i —-12V
— QV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
2ms/DIV
Conditions Vin : 12 VDC
Iout: 100 %
Ta : 25T
PSDiIR5-12-1212 :
CH1 — : —+12V
= OV
et —ov
CH2 — ; T «— -2V
CH3 — ; —Vin
CH1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV
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PSDIRS-*-1212
2.5 WAL TR

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

Ta @ 25C
PSDI1R5-24-1212
CH1 — \ e +12V
— 0V
— Y
CH2 — ’ I —-12V
CH3 = |y ! “~Vin
‘ ' ‘ OV
CHI1,CH2 : 10V/DIV | - CH3:20V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Tout : 100 %
. Ta : 25°C
PSD1R5-48-1212
CH] — \ ! —+12V
= «— 0V
. —ov
CH2 — 4 t —-12V
CH3 = |—T— 1 |||~ Vin
1 « OV
CHI1,CH2 : 10V/DIV CH3: 50V/DIV
2ms/DIV

DENSEI-LAMBDA T2



2.6 BELE (AFISE) FHiE PSDIRS-%-1212
Dynamic load response characteristics
Conditions Vin: 5 VDC
Ta: 25T

PSDI1R5-5-1212

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

CH1 —|—

CH2 —|-

CH3 —

CHI1,CH2 : 200mV/DIV CH3 : 50mA/DIV
2ms/DIV

Conditions Vin: 12 VDC

Ta: 25°C
PSDI1R5-12-1212)
Load current tr = tf = 100us
Tout 50% <—> 100% f=100Hz
CH1 — | +12V
CH2 — |/ | —-12v
/"““““‘*'"“"“\ /’“‘““‘"‘"’“'\ e | o
CH1,CH2 : 200mV/DIV CH3 : 50mA/DIV
2ms/DIV '
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2.6 BEIGE (AWRE) ®iE PSDIRS-%-1212
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta: 25°C

PSD1R5-24-1212

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

CH2 —

CH3 —

CH1,CH2 : 200mV/DIV CH3 : 50mA/DIV
2ms/DIV

Conditions Vin: 48 VDC
Ta : 25°C

PSD1R5-48-1212

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

CHI —{~

= e— +12V

CH2 —

CH3 —|—

<~ 0A

CH1,CH2 : 200mV/DIV CH3 : 50mA/DIV
2ms/DIV

DENSEI-LAMBDA . T-34



PSDIRS-x-1212
2.7 AN —VEH (RABH) it

Inrush current waveform
Conditions Vin: 9 VDC
Tout: 100 % .

Ta : 25°C
PSD1R5-5-1212
’"\ _ <Iin
CH1 - | ‘ ' \m___..sw- “—0A
CH2— { OV
CH1 : 20A/DIV CH2 : 10V/DIV
Sus/DIV
Conditions Vin: 18 VDC .
Jout: 100 %
Ta ; 25°C
PSDI1R5-12-1212
/ Y ‘ <~Iin
CH2— ‘ <0V
CH! : 20A/DIV CH2 : 20V/DIV
Sus/DIV
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2.7 ARy —VER (RARR) ik

Inrush current waveform

Conditions Vin:

PSD1RS-*-1212

36 VDC
Tout: 100 %
Ta: 25°C

PSDIR5-24-1212
AYE:
CHl— / \‘w‘“
CHI1 : 20A/DIV CH2 : 20V/DIV
Sus/DIV

~—Tin
—0A

“—Vin

| gy

| PSDIR5-48-1212 |

Conditions

CH1 7 [lsstmmpaicirinsmamins Lj\v"""w““w A

CH2~

CHL1 : 20A/DIV

CH2 : 50V/DIV

S5us/DIV

DENSEI-LAMBDA

Vin: 76 VBC
Tout: 100 %
Ta : 25 °C

«~TIin

“—0A

“~Vin

0V

T-36



2.8 WAV I, /A RIER

Output ripple and noise waveform

PSDIR5-5-1212

12V (CH1)

PSD1RS-%-1212

Conditions Vin : 5 VDC

20mV/DIV

]

TmVp-p

_2us/DIV__

—12V (CH2)

20mV/DIV

2us/DIV

TmVp-p

DENSEI-LAMEDA

Tout : 100 %
Ta : 25T

T-37



2.8 HAY v 7, 74 XiEw

Output ripple and noise waveform

PSDI1RS-12-1212

12V (CHI)

PSD1RS-%-1212

Conditions Vin : 12 VDC
Iout: 100 %

Ta : 25°C

_20mV/DIV.

o o

~12V (CH2)

EmVp-p

~20mV/DIV

2 us/DIV

TmVp-p

DENSEI-LAMBDA
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PSDI1RS-*-1212

2.8 AV v 7. /4 XEH

Output ripple and noise waveform

PSD1R5-24-1212

Conditions Vin : 24 VDC
fout : 100 %

12V (CH1) Ta : 25°C

20mV/DIV | 2u4sDIV .

SmVp-p

—12V (CH2)

20mV/DIV | 2 us/DIV
OmVp-p
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PSDIRS-*-1212

2.8 WAV v Tn, 74X

Output ripple and noise waveform

PSDIR5-48-1212

Conditions Vin : 48 VDC
Tout : 100 %%

12V (CH1) Ta : 25°C

20mV/DIV | 2us/DIV
SmVp-p

—12V (CH2)

20mV/DIV___ | 2us/DIV
12ZmVp-p

DENSEI-LAMBDA T-40



PSDIRS-%-1212

2.9 AA wF AR AE

Switching frequency v.s. output power

PSDIR5-5-1212 | Ta :

Switching frequency (kHz)

1000

300

600

400

200

0

20 40 60 80 100
Qutput power (%)

Conditions Vin :

| PSDIR5-12-1212 | | Ta :

Switching frequency (kHz)

1000

800

600

400

200

0

Output power (%)

DENSEI-LAMBDA

Conditions Vin : 4.5 VDC

5 VDC
9 VDC

25 °C
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2.9 AA vF T BRI HER

Switching frequency v.s. output power

PSDIR5-24-1212 |

1000

Switching frequency (kHz)

800

600

400

200

0

PSDIRS-%-1212

Conditions Vin :

Ta

PSDIR5-48-1212 |

Switching frequency (kHz)

1060

800

600

400

200

0

OQutput power (%)

Conditions Vin ;

Ta :

DENSEI-LAMBDA

Output power (%)
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PSDIRS-%-1212

2. 10 EMIfRiE

Electro-Magnetic Interference characteristics

(a) MEIRTEE BB/ 12

Conducted Emission

VCClclass A #ET 70 g /AT A

VCCI class A application system

Vin: 5VDC

Conditions

Tout : 100 %

25°C

Ta

| PSDIR5-5-1212 |

«—QP Limit
«AV Limit

PV RS ANE I & SN S R R A

Q%50

[ ER|
10
160

Paa

JC.00
[r+z]

10,00

5.00

a1%

Frequency

Vin: 12 VDC

Conditions

Tout : 100 %

25°C

Ta

| PSDIR5-12-1212 |

«QP Limit
AV Limit

[4B{y Vi

[Bae

36.00
MHz]

1000

5.00

1.00

050

Fraguenoy

T-43
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24 VDC

Tout : 100 %
25°C

Vin :
Ta

T-44

PSDIRS-*-1212

Conditions

Vo—a VAT A

&7

0
dm X m%%.v =
= 5 3% 5 E
o 88 o <«
I > .8 = Lo
[ e o2 5
Mm 2 m”m.
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........................................ = IS KV IOV RPN 0 AV ORI DUPIE SR S
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o
<
0
8 8
.................................... ] ISR RO AUV RV 0 JNDUDN SNPID NP N - . i =
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w w
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] g — 5
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=L e sl d L e
[ o
2 88 8 82 8 8 % 88 ¢ ° 2 88 88 8 8 ¢ 88 g °
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Electro-Magnetic Interference characteristics
(a) MEIWRTFEE B/ A X)

Conducted Emission

VCCI class A 5t

VCCI class A application system

2. 10 EMI4i:

I PSDI1R5-24-1212 l

DENSEI-LAMBDA

| PSDIR5-48-1212 |



2.10 EMI%Het:

Electro-Magnetic Interference characteristics

(b) HEERRE (B A4X)

Radiated Emission

VCClclass A X7 7 U &r—3rg L A5 A

VCClI class A application system

| PSDIR5-5-1212 |
HORIZONTAL:

PSDIRS-*-1212

Conditions

[¢B(n w/m}
50

55

50

45

40

35

Lavel

T#T

50.0 106.0 2000
Frequesoy

00
iWHz]

VERTICAL:

[dB{w v/mil
50

55 L

50 E

lLeved
L]
[

100.0 200.0
Fraguency

3009
[MHz]

Vin : 5VDC
Tout: 100 %
Ta : 25°C

QP Limit

<P Limit

DENSEI-LAMBDA

T-45



PSDIRS-%-1212

Electro-Magnetic Interference characteristics

(b) HEBRME BH/ A4 X)

2. 10 EMI%&%

VCCIclass A RS 7 77U 7r—3ra v A5 A

VCCI class A application system

Radiated Emission

Vin : 12 VDC

Conditions

Tout: 100 %

1 25°C

Ta

| PSD1R5-12-1212 |

HORIZONTAL:

«QP Limit

[d8sip ¥/m]l

200.0

P LT

C

85 |

ERCR

15 Pt

20 F

3000
[MHZ]

100.28
Fraquendy

VERTICAL:

«QP Limit

[dB{L Wim}

270.0

60

Jans™

3000
[MHz]

t0n.0
Freaquency

50.0

T-46
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PSD1RS-*-1212

2. 10 EMIHE
Electro-Magnetic Interference characteristics
(b) MEEBIRE (BH /A X)
Radiated Emission
VCClclass A KIS 7 7V or—3ra W A5 I
VCCI class A application system Conditions Vin : 24 VDC
Iout : 100 %
| PSD1R5-24-1212 | Ta :25°C

[dB(y v/mi
60 |, ; . :
L i 3 r * 1 ‘ ¥ .
) S IS T T U | QP Limit
E L} 1 ¥ L] 1 :
% b : : 1 N N
45 I 4 13 1 L 4 1 1
F i + | ¥ i 1
% S S S T U s
35 : t : ) : H ] :
W : 1 : : ]
z 30 : T —
o i 1 i
25 L i : : i : :
: I
20 F : :
E M ! j M
15 W a'_i,c. : : L] : :
; ""i“’“% \ HE
10 F : | L
S T WM
: t : l l' H 1
o L ' + v . 1 |
30,0 50.0 190.0 200.0 30040
Froquen oy [tHz]
[dBCu v/m}
50 . , — N .
: : : : A : —QPp Limit
8 r ; 7 : E ': i ;
r i 1 + 1 i
sm ) ] 3 1 T i 1
L 1 1 3 1 t 1 1
46 b 1 1 H ] ¥ 1
L ' : 3 [l ' : 1
an k : . : I h
IR i
3B . " L H .
- : , I )
3L : : : ;
j 1 L3 1 t t 1 1
28 ¢ ; 1 : :
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Electro-Magnetic Interference characteristics

(b) HEEERBE (EH./ 141X

2. 10 EMI#4t:

VCClclass A R 7 7V r—3 5 WV AT A

VCC(I class A application system

Radiated Emission

Vin : 48 VDC
Iout : 100 %

Conditions

[ PSDIR5-48-1212 |

1 25°C

Ta

HORIZONTAL:

[dECE ¥/m]]

[EXES]

~paad
-y
=
a
oy
7
o W
- i
5 Z
o
IIIIIIIIIIIIIIIIIIIIIII m
o
o g
[
................................. 2z
&
llllllllllllllllllllllllllllllllllll F
.............................. P I A
+ m
]
8
E B 2 8 § g8 Bg R e o wo

VERTICAL:

(42w v/mil

Ry

=
e
-y
bo]
[~
T
O H
g .
. 8=
2
I N T O T :%i.#t.v.s#“if %%%%%%%%%%% m
o
: o &
8%
|||||||||||||||||||||||||||||||||||||| o
) @
.................................. I R
o
....................................... =
(=)
2
g B B ¥ 2 8 R g g w2 w0

DENSEI-LAMBDA

T-48



