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1. HEE Evaluation Method
1.1 BEERE  Circuits used for determination
(1) #4%E  Steady state data

4_5N“§VDC Min i-VOU{(%Q: ‘
9-18vDC
337 L = PS. VR
1 - V e -
oR v CoM
38--78YDC Vi VR

w% OHT ~Voui

Caontrolied temp. chamber

(2) @EFV 7 bEME Warm up voltage drift characteristics

SvDC
OR

12v¥0C
ORr

24vDC
or ©
48VDC H

4.5~-avDC
OR
9--18vDC
OR
18- 36V00
36-76VLC

Controfled temp, chomber

DENSEI-LAMBDA 1



PSD3-*x-1212

(4) WA H ER YR Output rise characteristics

BVHC
R

: t wuli!!!!tlﬁ :
O | :
12¥DC ! 5. _l g\/R
24VDC i : ‘

48vDC

VR

R

(5) HAALBTH D E Output fall characteristics

HAZH ERDREELRT

Same as output rise characteristics

6y HiF:rH B0 4% (ON/OFF =2 b o — /L)
OQutput rise characteristics with ON/OFF CONTROL

(7 WAL TR EE (ON/OFF = b —/LF)
Qutput fall characteristics with ON/OFF CONTROL

A E LA D e (ON/OFF = hu— 8 LFEL
Same as output rise characteristics with ON/OFF CONTROL
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(8) BIEISE (BWAE) S  Dynamic load response characteristics

Quipat currant waveform -
iyl 50% <--> 100%  DUTY:50%

5\(';?;’ a¥in +Vou?1 1

12VDC ¥ P.S.

OR — ¥ {.ood| 1
24VDC Mid>

OR @ R (oad| 2 I
ABVLC ~Vin

% Dynamic dummy lood

Currenl probe

9 ALV -—-VER (BAER) HE Inrush current characteristics

o O
o<
Soo
858
e

Current probe

C1: 4000uf Ulectrolytic Capacitor
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(10) HAY » T, /A XEE Output ripple and noise waveform

1.5m 50Q Coble

Oscilloscope
Bandwidih: 100MHz

SVDC AT R T I Y—
?ORDC l B [oF|
a WV . .

- ®
zavoe | g

or

Oscilloscope

164 | Bondwidth: 100MHz

C1, C2: 1uF Film Caopocitor R1, R2: 50Q
C3, €4 4700pF Ceromic Capecitor £1: 30mm

5 500 Cobre

(1) AA »F o 7BEHGHAES  Switching frequency  v.s. output power

45— QVDC
g1 SVDC
OR

18-36vVDC
& ®
38-76V0C

Frequency counler
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(8)

14 L0 ER R (3 88 4
AMN 506/ 1.6mH

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

D=@80om
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EM I % Electro-Magnetic Interference characteristics
MEiRFEE (BE/ 41X

Conducted Emission Noise

EIN RS R )
D.U.T.{Earth)

APIR

Input line cord St%nd Hmd0om
I k) 1. ‘
5 B LS G
W sh Metal Ground Plain AP A BEIRE
Barth Filter Imput Lire
() MEFERWE (BH/ 1 X) Radiated Emission Noise

i D=3m .
i
i
Spectrum Analyzer ! R (?f]ﬁ;)
EMI Test Receiver : D.U.T.{Earth})
RF' Relay Matrix KA DN FUFT
(Bicenical Antenna) e
£
Stand
J {
g - F =T
Turn Table
H=80em
) ‘
) . % B i - /1___]““*0 ARER
i Melal Ground Plain IR Input Line
Rarth F‘liter
(1) VCCIclass AR 77U &r—3tra W ir A5 A
VCCI class A application system
H Fia +Vout
552‘3 A, Win model Ci Ll 5 €2 153c4
12VHC C1 PSO3-5- | 10uF 10.4mt] 4 70uF| 22000F)
OR il 44 PSD3-12-= | 10uF |0.4mH]680uF|22000F
24&%\C PS03=24~* [ 10uF | 2mH 1220uF|47000F
48VDC PSDI~48—% [ 10uF | 2mb 1 100uF|47000F]
7
L1: Common mode choke coil C2 Flectrolytic Copaeiter
C1i: Electrolytic Copogilor C3,C4 : Ceramic Capacilor
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1.2 ERHEMEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.

I | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE TWATSU-LeCroy LT364L
3 | DIGITAL MULTIMETER AGILENT 349;70A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TMS503B
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY' LOAD TAKASAGO FEK-200L
7 | INPUT POWER SUPPLY DENSEI—_LMDA GEN100-7.5
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER - ROHDE & SCHWARZ ESHSI0
11 | EMI TEST RECEIVER ROHDE & SCHWARY, ESVSi0
12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
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2. M —4%&  Characteristics
2.1 B#4FME  Steady state data
(1) AJy - A - BEZXE Regulation - line and load, temperature drift

PSD3-5-1212 |
| 12V (CH1) |
1. Regulation - line and load Condition Ta:25°C
Iout\Vin | 45VDC | 5VDC 9vVDC line regulation
0% 112,045V | 12,047V | 12.047V | 2.0mV | 0.017%
50% 12,052V | 12.052V { 12.051V | 1.0mV | 0.008%
100% 12,052V | 12.053V | 12.052V | 1.0mV | 0.008%
load 7.0mV | 6.0mV | 50mV
regulation 0.06% 0.05% 0.04%
2. Ternperature drift Conditions Vin : 5VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,003V | 12.053V | 12,061V 58.0mVi 0.48%
[—12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 4.5VDC | 5VDC 9vVDC line regulation
0% -12,060V § -12.060V | -12.061V | 1.0mV | 0.008%
50% -12.054V | -12.054V | -12,056V | 2.0mV | 0.017%
100% -12.053V | -12.054V | -12.055V | 2.0mV | 0.017%
load 7.0mV 6.0mV 6.0mV
regulation 0.06% 0.05% 0.05%
2. Temperature drift Conditions Vin : SVDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.006V | -12.054V | -12.062V S6.0mV| 0.46%
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2.1 B&ME:  Steady state data
(1) A - BT - BEXE) Regulation - line and load, temperature drift

PSD3-12-1212 |

| 12V (CH1) |

1. Regulation - line and load

Condition Ta:25C

Tout \ Vin ovVDC 12vDC | 18VDC line regulation
0% 12,102V | 12,101V | 12,101V | 1.0mV | 0.008%
50% 12,103V | 12,1053V | 12,102V | 1.0mV ] 0.008%
100% 12,101V | 12,101V | 12,102V | 1.OmV | 0.008%
load 2.0mV 2.0mV 1.0mV
regulation 0.02% 0.02% 0.01%
2. Temperature drift Conditions Vin : 12VDC
' Tout: 100%

Ta 40°C 25°C 85°C | temperature stability

Vout 12,055V | 12,101V | 12.101V | 46.0mV l 0.38%
[—12v (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin IVDC 12vDC | 18VDC line regulation

0% 12,076V | -12.077V | -12.077V | 1.0mV | 0.008%

50% -12.076V | -12.076V | -12.076V | 0.0mV | 0.000%

1060% -12.078V [ -12.078V | -12.077V | 1.0mV | 0.008%

load 2.0mV 2.0mV 1.0mV ‘

regulation 0.02% 0.02% 0.01%
2. Temperature drift Conditions Vin : 12VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout -12.032V [ -12.078V | -12.077V | 46.0mV l 0.38%
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PSD3-%-1212

(1) N5+ A% BEXE) Regulation - line and load, temperature drift

|  PSD3-24-1212 |

| 12V {(CH1) |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin 1I8VDC | 24VDC | 36VDC line regulation
0% 12,118V | 12118V | 12119V | 1.0mV | 0.008%
50% 12,122V | 12122V | 12,121V | 1.0mV | 0.008%
100% 12,126V | 12,124V | 12124V | 2.0mV | 0.016%
load 8.0mV | 6.0mV | 5.0mV
regulation 0.07% 0.05% 0.04%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout { 12,060V | 12,124V | 12,131V | 71.0mV | 0.59%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout\'Vin 18VDC | 24VDC | 36VDC line regulation
0% -12,168V { -12.168V | -12.167V | 1.0mV | 0.008%
50% -12,163V 1 -12.164V | -12.165V | 2.0mV | 0.016%
100% -12.160V | -12.161V | -12.162V | 2.0mV | 0.016%
load 8.0mV 7.0mV 5.0mVv
regulation 0.07% 0.06% 0.04%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25C 85C | temperature stability
Vout -12.095V | -12.161V | -12.167V | 72.0mV l 0.59%
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2.1 F&45ME  Steady state data
(1) AN+ B% - BELEH Regulation - line and load, temperature drift

| PSD3-48-1212 |

| 12v (CHD) |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12.093V | 12.092V | 12093V | 1.0mV | 0.008%
50% 12.091V | 12.091V | 12.092V | 1.0mV | 0.008%
100% 12.090V | 12.090V | 12.091V | 1.0mV | 0.008%
load 3.0mV | 2.0mV | 2.0mV
regulation 0.02% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12.027V | 12.090V | 12.097V | 70.0mV | 0.58%
[ —12v (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% -12.087V | -12.086V | -12.087V [ 1.0mV | 0.008%
50% -12.088V | -12.087V 1 -12,088V | 1.0mV | 0.008%
100% -12.090V | -12.089V | -12.089V | 1.0mV | 0.008%
load 3.0mV | 3.0mV 2.0mV
regulation 0.02% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout -12.026V | -12.089V | -12.096V | 70.0mV | 0.58%
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2.1 (2) HAHBE -V vy 7 VEBEXMANBIE

Output voltage and ripple voltage v.s. input voltage

PSD3-5-1212 | Conditions Iout : 100 %
Ta :-40°C =
25°C ———-
| 12V (CH1) | 85 °C ——
13.0 120
S
o ' ' Qutput voltage : Z >
i%ﬂ “““"‘"“‘““‘““““"““““‘““‘“T“‘“tP““; """""" j ‘g “““ E““""'?'""""""”“ “““““ g é
S : - Ry 2 g
o | e T e e R e ey 60 £ &
E 23
g i
S 115 30 =
11.0 i i 1 i 1 i 0
4 5 6 7 8 9 10
Input volitage (V)
Ta :-40 C ===~
. 25°C ———
| —12V (CH2) | 85 °C —
-11.0 120
g -11.5 2
S -120 E
> =
g 2%
& k=
S -125 e
—13'0 3 :V i i H i 1 0
4 5 6 7 8 9 10
Input voltage (V)
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2.1 (2) WAOEE

«

Uy FNBENAEE

Output voltage and ripple voltage v.s. input voltage

| PSD3-12-1212 |

[ 12V (CH1) |

Output voltage (V)

13.0

i2.5

12.0

11.5

11.0

PSD3-

*-1212

ConditionsTout : 100 %

Ta :-40°C -
25°C ——-—-
8 C —

120

R
i Y

L T TR Ly AR

R:ppie and nmse voltage g

o
<

1
¥
i
3
i
i
i
;
i
i
'
!
i
:
:
(=3
L)

L3
<

8 10 12 14 16

Input voltage (V)

[—12V (CH2) |

Qutput voltage (V)

-11.0

-11.5

-12.0

-12.5

~13.0

18

Input voltage (V)

DENSEI-LAMBDA
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2.1 (@) b‘jj} BE -

PSD3-:%-1212

Vv FNVEER AT RE

Output voltage and ripple voltage v.s. input voltage

|  PSD3-24-1212 | Conditions Tout : 100 %
Fa :-40°C "o
25 C  —-—em-
| 12V (CHL) | 85 C —
13.0 120
S 125 0 g
& =§C
= =
S 12.0 60 5§ &
- 28
H E
3 115 30 &
11.0 0
15 20 25 30 35 40
Input voltage (V)
Ta :-40°C -
25 C s
| —12V (CH2) | 85 °C
110 120
S 0 T T S s T e 90 ‘% 9
\;)1 ..........J...-...u»d.--‘_--.‘LA-A---uuu'u-.uuuuuwudn..nun—n-.vJ.-----.v-vu‘-un-nv-v--:nnn-quv- ---------- g \%
20 Ou it voltzge g P
£ 1120 foorferrriee o DHIPULYOLARE ot 60 B B
- SO s S SO S VUV SSUSSS S S SRR L3
g | £°
T B S q 30 o
)
-13.0 | ¥ i ‘ 0
15 20 25 30 35 40
Input voltage (V)
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2.1 (2) WhEK Vv 7 VERER ASEE

Output voltage and ripple voltage v.s. input voltage

| PSD3-48-1212 | | Conditions Iout : 100 %
Ta :-40°C -—===--
LI op—

[ 12V (CHI) | & 85 C

13.0 : ; : : ; : : : : 120

el
<

. | ' ' | . '
‘ | ' . | b i
: | 1 . | . .
. | 1 . | ' i
S - [P P UV RV VR P
. . i v v 1 N h
i ] ' . 1 : ‘
. i ' v 1 . ‘
: i 1 . | : ‘

. i 1 ' ] . ' i H
e 7 i . 1 - ] ] ]
........... L el i i M g N B e S W B S o B 0 T A A O S MBS o
. A H T h | d i ¥ i
i ] ' ‘ 1 . . i |
: i ' ‘ . ‘ i |
. ] L . . . ] |
. i v D . : | |

Output voltage (V)
N
[
Ripple and noise
voltage (mV)

1)
o]

e s U Rip‘pé"a"fid‘ﬁtiisé"valta'g“é"“"f"""""“'“j """""""""

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

-—...u‘T._._T._.m.._..-m-__..'m..-...“.._. s}
z NI e T T R R B

11.0 E : ; i | : : | : 0
30 40 50 60 70 80
Input voltage (V)

| —12V (CH2) | 85 C —

-11.0 : : : o : i ! : : 120

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

PR I B uuuuuuuuu ] 00

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

»-12_0 """"""" E‘ RN W "..%:"..: e W :i‘.‘ :"."....."'."..5 """""" AW RTE W AT .: F W W W R ;i"." EW W ;'E'; """"" 60

R e D RS ARELATEE

voltage (mV)

Output voltage (V)
Ripple and noise

-12.5

T

DRy
i ‘-‘.....

""""" " Rlpp}e and nmsevoltage ‘ 30

13.0 i ; 5 5 5 1 : 0
30 40 50 60 70 80

Input voltage (V)
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2.1 (3) Zh= - AAERIXSHEH
Efficiency and input current v.s. output current Conditions Vin : 4.5 VDC -------
' 5VDC ———
.1 89VDC ——
Ta : 25°C

PSD3-5-1212

32 _— 100
O S O
FSU I TR SO AU NSNS S N S g

2.0
16
12
038
0.4
0.0

Input current (A)
Efficiency (%)

Output current (%)

Conditions Vin: 9 VDC -------
12 VDC —-——
: 18 VDC ——

Ta : 25°C

 PSD3-12-1212 |

1.6 j ; : ; : } : : L : 100
4 e gy ] 00
12 | ! : R

1.0
0.8
0.6
0.4
0.2
0.0

Input current (A)
Efficiency (%)

Cutput current (%)
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2.1 (3) %% - ANBERSHER

Efficiency and input current v.s. output current Conditions Vin: 18 VDC  ~wwrmm-
' : 24VDC ———
¢ 36 VDC —

Ta : 25°C

PSD394-1212

.0‘8 ; ! : : i i : : ; : 100
07 : | b | i : 1

0.6
0.5
0.4
0.3
02
0.1
0.0

Input current (A)
Efficiency (%)

0 20 40 60 30 100
Output current (%)

Conditions Vin : 36 VDC --w==m-

48 VDC —m-m
76 VDC s
Ta : 25°C
PSD3-48-1212 |

0.4 ; : i : : ; ; e 100

0.3

0.2

Input current (A)
Efficiency (%)

0.1

Qutput current (%)
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2.1 (4) B ANNEIE

Efficiency v.s. input voliage

Conditions Ta

PSD3-5-1212

100

PSD3-%-1212

Tout :

50

i i i i . i |
i 3 i i i I i i . i |
J i i i : | H i . i '
: i i Y i i i i . i I
i : i i | i H i : i I
T S S S b nnna [ SO [ [A——
] h i B i ' v i : i h
i 3 : i | i i i . i |
. 3 : L I i i i . i '
i i i i I | i

I P S S O SRS SRS, RS S SESURUE SO
80 : g ‘ :

g

& e - L

8 PTeee

é () I EETETES F S - T O fomeees boeeenes I A—
i i

' 5
3 ' ' ' ‘ h I ' 5
i I ' ' ' . ' I ' |
] . . . . ‘ ' | ' ' 5
i i ' 1 ' ‘ ' I ' ' 5
] i . ‘ , s ' I ' ' :
T VL ARV
l I A i ¢ H v | 1 | |
| ' ' ¢ . ' ' | i ' |
i ' ' . . ' 1 | i ' |

Input voltage (V)

10

Conditions Ta

PSD3-12-1212

100

Iout :

v
1 i
i i
| i i . . i ‘ i
| : i i i : . i 1 . .
| . i i i i . 3 i . .
i . ' i : i N B 1 . .
H . ! i i i ' . i . .
90 S [ [P OO RO Y SO s [ —
. i i | ‘ i . . ' H I
. i i : I i ' . . \ 1
M : ] !
~ e e b m - . dn F M : :
c\o 80 _..____.:_.‘_._‘_ru.....4:__....‘.‘..,,,. M:‘:.._.".M”.T:":".WM.M“.E vvvvvvvv i vvvvvvvvvvvvvvvvvvvvvvvvv
~ : : | : : el :
> | i : : . : i i i - i
2 | i : : . . i i i H i
o= i i ; H . i : ! H : H
o 70 RERRREESEETIEI proneosd fremenn Bovveemed i : ; ' 4 r
b il " © ¥ ] 1 v * 1 v
=) i : : \ i i B |
. i i . : i | H
8—: | | ; j | | ; ; H : !
. . H H i i . . N ‘ i
: . 3 3 i i . . i ‘ 3
3 | : . i i i . i i N i
60 U R (SRR MR SRR MR ORORY PPN S S A
] v l I v 1 ¥ d h g b
: : i i i i i . | | 1
: ' i i i i : . | : i
: H i i
i
i
i
i
30 :

10 12 14 16 18
Input voltage (V)
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: 25°C

50 %
100 %

25°C
50 %
100 %
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2.1 (4) BEIANEE

Efficiency v.s. input voltage

ConditionsTa : 25 °C
Iout : 50 % -~~~

PSD3-24-1212 ' 1009% —

100

90 R lemmmnnnnns e e TR TTT LT T borrareenn R
~ : ‘ : : : : H H :
o ) " 5 H N
= I s : : : T - :
i L : 2 . b v b
S S SO s dote - S S S RS SR R SR,
s 80 : ! : : e e ! : !
2 : : : ! : T L !
& H : : : H H ! : :
&9 [ | TSRS SSSRR M. N ST A R frarveen
£ H H H H i : : i '
: el e U FO SRS O e SO
: : : ! : ! : ; :
50 : ; H : ‘ : i

15 - 20 25 30 35 40
Input voltage (V)

ConditionsTa : 25 °C
fout: 50% -

PSD3-48-1212 100 % —

100

90 ............ T JR R . P S Y RPN SRR
o~~~ Al i ]
X R : : : ! T : :
=) N i i H H i ' T
2 : ! : - ! i ! : :
- 8O bt L. Sk e ARt o S RETTEEE FELLOPRRN PITRRER
. il I ] . ]
15 H ' | ! : et H :
= H ! ! H j [ H
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5 . R : H H H ; i i
o 70 T VO PN . U P RO, R T SERRERRT
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' H 1 1 i ; : i H
60 PSR A YRR e b A T fornnunans
! H H : : : H : !
| ' H | ; ' ' : .
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30 40 50 60 - 70 80
Input voltage (V)
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PSD3-:%-1212

2.2 BB RV 7 Mk

Warm up voltage drift characteristics

Conditions Vin

5 VDC

Tout 1 100 %

25°C

12 VDC

Tout : 100 %

Ta
PSD3-5-1212
0.4
. 03
o b
P [+ X TS OURURE RO SR U S SO
] (170 2 S SRR SUSUUTFNS FIRUPRRSE SARSRNSREE SRS I S
[+
&b
3 0.0 [
S
z 0 T T T L AT TR
=
g .02 R o e S B
< |
,03 .............,....A.......N..".M””“_””””ﬁﬁr ......................................................
‘0-4 { ; 1
0.0 1.0 2.0 3.0 4.0
Time (hrs)
Conditions Vin :
Ta
PSD3-12-1212
0.4
. 3 T J U A S SN SNSRI SURIOPPYPY VP PPSPRPI
£
- 0.2 deeermrriimiimii e b
-5 3 5 [ U SO 0 500 0 S
)
Lﬁ 0.0 o
=]
g -0.1
%‘ 0.2 oo e
o
_0.3 AU S
-0.4 :
0.0 . 1.0 2.0 3.0 4.0
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PSD3-%-1212

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

PSD3-24-1212

0'4 H i . ' i H . |
03 1o L
Y N TN S— AR —
0.0 A . —— e —-: i
0.0 i \ H ' 1 H :
0.1
"0_‘2
Y E— ANSESRE FS S — S— - U S—
ot I R T A S

0.0 1.0 20 3.0 4.0

Time (hrs)

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

Output voltage drift (%)

Conditions Vin : 48 VDC
Jout : 100 % -
Ta : 25°C

PSD3-48-1212

0.4 , ; . . , . :
03 [F
N
0.1 T | 1 . i
0.0 o : : : 1 : : :
P S T ——
03 |
04 : a | a a z =
0.0 1.0 2.0 3.0 4.0

Output voltage drift (%)
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PSD3-3%-1212

2.3 BEFREEE

Over current protection (OCP) characteristics

Conditions Vin : 4.5 VDC ~~~==-n
5vVDC ——-—--
9 VDC
Ta : 25°C
PSD3-5-1212
30.0
N T— S . T— T—
S TN
~ 1IN S R oo el e oo
g : i i N :
T 150 foe e e e e
2 | ; / 5 z
& 10,0 p-oeremeeeeeees """""""""""""" " ““““““““““““““ o Fhoveee ““““““““““““““““ ““““““““““““““
© a z i z s
5.0 oo s s S oo s
0.0 1 i f : H
0 50 100 150 200 250 300
Output current (%)
ConditionsVin : 9 VDC ~~~v~mr
12 vDhC ——-—--
18 VIbC
Ta 25 °C
PSD3-12-1212
30.0
25.0
=
< 200
&
s 150
-
H
% 10.0
O
5.0
0.0 — 5 ?
0 50 100 150 200 250 300

Output current (%e)
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PSD3-%-1212

2.3 WEIREE

Over current protection (OCP) characteristics

Conditions Vin : 18 VDC _______
24 VDC wmvomcomas
36 VDC
Ta : 25°C
PSD3-24-1212
20.0
25-0 U UL U S SV SRy U P S P UPRUP SV LU I AR
= o
S 2000 b b
£ -
E }5.0 SO UR U SPY IO VRIS ST U }".J;.f ..................................
= y
% 10.0 bbb A 7 L
O 1
L1 N PO OUUU Ut SRS SRS ¥ P APPSR S S
0.0
0 50 100 150 200 250 300
Qutput current (%)
Conditions Vin : 36 VDC _______
48 VDC —-mmomne
76 VDC
Ta 25 C
- PSD3-48-1212
30.0
PSR N EEETTTITTrpa. N e
% 2(}0 U, ’L. vvvvvvvvvvvvvvvv PRI AOPIRIRPIPIPIGE SUUUL P ST RV
& : |
~§ 1) A SR S ..................................................
% 10.0 ................................... ....... f / .................................
g o
50 U U SR, SO PUUUI AU A Py A o R U PR
0.0
0 50 100 150 200 250 300
Output current (%)
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PSD3-%-1212

2.3 B BRI

Over current protection (OCP) characteristics

- Conditions Vin .

Ta
PSD3-5-1212
30.0
250 ""“""“““""'"""""‘”"""""'""”"""‘“*‘”“““:_“_"__‘;::Qi;':'_’": """"""""""""""""""""""""
S NN N
5 200 e e et
!'g \ ‘D
g 150 """"""""""""""""""""""""""""""""""""""""""""""" l I """""" i: """""""""""""""""""
B 100 Lo [ T R
E 100 oo e 3"/,/ 7
50 vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv ‘ ...................................................
0.0 ‘
)] 50 100 156 200 250 300
Qutput carrent (%)
Conditions Vin :
Ta
PSD3-12-1212
30.0 1 :
o ) T O PPt ”.f.-‘ ...................................
S " P
g)a 200 s ............... ; ..... : .................................
£ : e
S 150 [ i -
E ! .
B o100 frde e/ v
O v
5.0 b ....................................................
O'G il i ; |
0 50 100 150 200 250 300
Output current (%)

DENSEI-LAMBDA

5 VDC
40 °C
p 1 f OJ—
85 C

12 VDC
-40 °C
25 C oo
85 °C

T-23



PSD3-%-1212

2.3 BERRESTE
Over current protection (OCP) characteristics
Conditions Vin @ 24 VDC
Ta : -40C =~=rmwe-
25C ~orrrmee
85 C

PSD3-24-1212

30.0

25 0 : e [ et : e
e SR SO SO, SO
* - ow oW N I
: ! ! P ‘
: ; : b :
L R R TR U T TOVIO JUPIRPUSIDN FURDRSNIPRFRIS I DN RN S SO S
i

| : | H i
i . 3 i |
15.0 . . . . 1 i
e i rm et a e [ UUUUURE 1 SVOR VPSP AU RS HOpR R
. i
i ) j H 4 .
. il 4 ¥ 1 T
\ i i H .

Output voltage (V)

100 | — oo S L —
; | | e |
P — A— - LR E— S—

0.0
0 50 100 150 200 250 300

Qutput current (%)

Conditions Vin : 48 VDC
Ta : -40°C ---——--
25 °C —-—-—-
85 C

PSD3-48-1212 |

300

: H . | '
i : . | '
: 1 . | '
5 ‘ « } ‘
I TS rem——
. H H v

NN
7 e R e A e e

TY ) Ee— — S— 1 — - ) --------- S——

Y S— . - // ----------- ----------------

50 | AAAAAAAAAAAAAAAA uuuuuuuuuuuuuu i .................. ................

Output voltage (V)

0.0
0 50 100 150 200 250 300
Qutput current (%)
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PSD3-%-1212
2.4 HASH B0 dpH:

Output rise characteristics -
Conditions Vin: 5 VDC
Tout: 0%

Ta : 25°C
PSD3-5-1212
ra ; —+12V
CHI — ' ! ' —0v
- —-12V
CH3 - ; — 0V
CH1,CH2 : 10V/DIV CH3: 5V/DIV
: Sms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25°C
PSD3-12-1212
/,4 - 12V
CHI — : — oV
CH2 — \ i OV
B e —-12V
“—Vin
CH3 — | — OV
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
‘ Sms/DIV
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PSD3-:-1212
2.4 HAsrh B8 0 5k
Output rise characteristics

Conditions Vin : 24 VDC
Iout: 0%

Ta : 25°C
PSD3-24-1212
/ A : ‘ — +12V
CHI — : — oV
CH2 — \ T — OV
' — 12V
«—Vin
CH3 — —QV -
CHI1,CH2 : 10V/DIV CH3: 20V/DIV
5ms/DIV
Conditions Vin : 48 VDC
Iout: 0%
Ta : 25°C
PSD3-48-1212
/ - — +12V
CHI — t _—
CH2 — \ - —QV
B e e e e e s IS VA
CH3 — ! )
CHI1,CH2 : 10V/DIV CH3: 50V/DIV
Sms/DIV
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PSD3-%-1212
2.4 WAxH ER D 8EE

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

PSD3-5-1212

e 12V

CHI — “— 0V

-
CH2 — N — — oV

« ]2V

CH3 — i — 0V

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

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

PSD3-12-1212

- ; —+12V

~

CH1 — i - OV
CH2 — T — OV

4

“—-12V

“~—Vin

CH3 — ! — OV

CHI1,CH2:10V/DIV | CH3: 10V/DIV
Sms/DIV
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2.4 HAH BB D &

Output rise characteristics

PSD3-24-1212

Conditions Vin :

CH1 —

CH2 —

4

CH3 —

CHI,CH2 : 10V/DIV

CH3: 20V/DIV

Sms/DIV

PSD3-:%-1212

24 VDC
Tout : 160 %
Ta : 25°C

—+12V

«— OV
- QV

—-12V

«—Vin

«— 0V

PSD3-48-1212

Conditions Vin

CH1 —
CH2 ~ N
CH3 —|—F
CHLCHZ2 : 10VDIV | CIB3: 50V/DIV
Sms/DIV
DENSEI-LAMBDA

48 VDC
Tout : 100 %
Ta @ 25°C

«— +12V

|« oV

— 0V
“—-12V

«~Vin
— Vv

T-28



PSD3-%-1212
2.5 WMANETHY B

Output fall characteristics
Conditions Vin : 3 VDC
Tout: 0%

Ta ; 25°C
PSD3-5-1212
CHI ~ i — +12V
“« OV
— — 0V
CH2 —|—F=1""T T e m12v
- — 0V
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
200ms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25°C
PSD3-12-1212
CHI1 — 1 — +12V
«— OV
«— QV
Fornsh ..../ t + :A et et et 4 ot
CH2 -~ i «— —12V
CH3 — : —Vin
: — 0V
CH1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV
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2.5 HASELTHD ik

Output fall characteristics

PSID3-24-1212

CHI —|r

CH2 —

CH3 —

PSD3-%x-1212

Conditions Vin :
Jout :
Ta :

— +12V

OV

« QV

12V

—Vin

— 0V

CH1,CH2 : 10V/DIV CH3: 20V/DIV

200ms/DIV

PSD3-48-1212

CHl —

CH2Z —

CH3 — |7~

Conditions Vin :
Tout :
Ta
« +12V
; — 0V
— — 0V
S =12V
IR < Vin
— OV
CHI1,CH2 : 10V/DIV CH3: 50V/DIV
200ms/DIV
DENSEI-LAMBDA

24 VDC |
0 %
25 °C

48 VDC
0%

1 25 °C
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2.5 WAL TR &

Output fall characteristics

PSD3-:-1212

Conditions Vin: 5 VDC
fout : 100 %
Ta : 25°C
PSD3-5-1212
CHI — \ « +12V
e — 0V
CH2 — S —-12V
CH3 =TT <Vin
— OV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
2ms/DIV
Conditions Vin : 12 VDC
fout : 160 %
Ta : 25°C

PSD3-12-1212

CH1 —

CH2 —

CH3 —

N

CHI,CH2 : 10V/DIV

CH3: 10V/DIV

2ms/DIV

DENSEI-LAMBDA

“— ~;~12V

— 0V
— 0V

«-—12V

«Vin

— 0V
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2.5 HIASIbTH Y Rk

Qutput fall characteristics

PSD3-24-1212

CHI1 —

CH2 —

CH3 — !

Conditions Vin :

PSD3-%-1212

24 VDC
Tout : 100 %
Ta : 25°C

N

. CH1,CH2 : 10V/DIV

CH3: 20V/DIV

2ms/DIV

— +12V

« OV
« 0OV

~~12V

“—Vin

«— 0V

PSD3-48-1212

CHI —

CH2 —

Conditions Vin :

A

CHI,CH2 : 10V/DIV

CH3: 50V/DIV

2ms/DIV

DENSEI-LAMBDA

48 VvDC
Iout : 100 %
Ta : 25°C

—+12V

<0V
“— 0V

e ~12V

~—Vin
— OV
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PSD3-%-1212
2.6 HAVH EXDRHE (ON/OFF = b — L)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin: 5 VDC
TIout: 0%

Ta : 25°C
PSD3-5-1212
P . —+12V
CH2 — . —QV
. —-12V
CH3 — : , — | —~Von/off
L — OV
CH1,CH2 : 10V/DIV CH3: 5V/DIV
. Sms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25C
PSD3-12-1212
Jj I 412V
CH1—>“” / :: oy
CH2 — ! e\
M e SESS i | E PAY
CH3 - T | Vonoff
1 '\
CH1,CH2 : 10V/DIV CH3: 10V/DIV
Sms/DIV
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PSD3-%-1212

2.6 WAL ERVEEM (ONSOFF = bu—/k)
Output rise characteristics with ON/OFF CONTROL
Conditions Vin ; 24 VDC
Tout: 0%
Ta : 25°C

PSD3-24-1212

R — +12V

CHI — |— — 0oV

- I '
CH2 — N — 0V

«~~12V

CH3 — t —Von/off

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

Conditions Vin : 48 VDC
Iout: 0%
Ta @ 25 °C

PSD3-48-1212

——— —+12V

CHI — - t oV

CH2 — N — 0V

12V

CH3 — : —Von/off

— OV

CH1,CH2 : 10V/DIV CH3: 10V/DIV
S5ms/DIV
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2.6 HANH EH Y s

(ON/OF Fayhu—Vi)

Output rise characteristics with ON/OFF CONTROL

Conditions Vin :

PSD3-%-1212

5VDC
Tout : 100 %
Ta : 25°C

PSD3-5-1212
— - / R
CH2— \
- CH3—
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
‘ 5ms/DIV

e +12V

<~ 0V
— OV

«— —12V

“~—Von/off
“ OV

PSD3-12-1212

CH1—
CH2—

CH3-

~

CHI1,CH2 : 10V/DIV

CH3: 10V/DIV

Sms/DIV

DENSEI-LAMBDA

Conditions Vin : 12 VDC

Tout: 100 %
Ta : 25°C

e« +12V

— 0V
— 0V

«—~12V.

“—Von/off
— (V

T-35



PSD3-%-1212

2.6 HANEL ERVEE (ONSOFF 3y bo—/L i)
Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
fout: 100 %

Ta : 25 °C
PSD3-24-1212
. —+12V
CHI— |-— / .l S B S
CH2— \ i — OV
T S e - 12V
CH3— ; | —Von/off
S S L S A O
CH1,CH2 : 10V/DIV CH3: 10V/DIV
Sms/DIV
Conditions Vin : 48 VDC
Tout: 100 %
Ta : 25°C
PSD3-48-1212
/ — f — +12V
o |V f ol
CH2— N ! «— 0V
M R —-12V
CH3~= —Von/off
— OV
CH1,CH2 : 10V/DIV CH3: 10V/DIV
Sms/DIV
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PSD3-%-1212

2.7T WA BTRVEE (ONSOFF 2 ha—/vi)
Output fall characteristics with ON/OFF CONTROL
Conditions Vin: 5 VDC
: Iout: 0%

Ta : 25 C
PSD3-5-1212
CHI~ \ f “—+12V
/, - OV
CHp— | T e =12V
T T T T T T T T |« Von/off
CH3— : — 0V
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
200ms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta @ 25°C
PSD3-12-1212
CHI1— \ ! —+12V
«— OV
/ — OV
e T T
CH3— — OV
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV
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PSD3-%-1212

2.7 MAMBL TR VEE (ONSOFFay bu—/E)
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
Iout: 0%

Ta : 25°C
PSD3-24-1212
CH1- i —+12V
«— 0V
/ «— OV
CH2— [Py st e 12V
i’ «~Von/off
| CH1,CH2 : 10V/DIV CH3: 10V/DIV
‘ 200ms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
PSD3-48-1212
CHi— - +12V
« OV
/ @WOV
CH2— | T e -12v
T «—Von/off
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV '

DENSEI-LAMBDA e



PSD3-%-1212

2.7 AL TR o (ON/OFFay bua—/E)
Output fall characteristics with ON/OFF CONTROL
Conditions Vin: 5 VDC
Tout: 100 %

Ta : 25°C
PSD3-5-1212
CHI— < - —+12V
NG ] o
v +— | ov
CH2— e =12V
—~Von/off
CH3— | — oV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
2ms/DIV
Conditions Vin : 12 VDC
Iout: 100 %
Ta @ 25°C
PSD3-12-1212
CHI— < t —+12V
/"" — 0V
CHo—> [P - = s | PR
T T T T | Vondoff
CH3— : 0V
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
' 2ms/DIV
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PSD3-:x-1212

2.7T WAMLBLTRYEE (ON/OFF =X ha—LH)
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
Tout : 100 %

Ta : 25°C
PSD3-24-1212
CHI— < |12y
/"‘" “ 0V
CH2— | e T 12y
T —Von/off
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Iout: 100 %
Ta : 25°C
PSD3-48-1212
CHI- — 412V
Y
/w 0V
CH2— e | =12V
: _ «-Von/off
CH1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV
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2.8 BELE (AWRE) i PSD3-4-1212

Dynamic load response characteristics
Conditions Vin: 5 VDC

Ta : 25°C
PSD3-5-1212
Load current tr = tf = 100us
Iout 50% <> 100% {=100Hz
CH2 — |- e -12v

CH3 —

CHI1,CH2 : 200mV/DIV CH3 : 100mA/DIV
2ms/DIV

Conditions Vin: 12 VDC

Ta : 25°C
PSD3-12-1212
Load cusrent tr = tf = 100us
Tout 50% «—> 100% {=100Hz
CHI —{" e +12V

“ 0A

CHI1,CH2Z : 200mV/DIV CH3 : 100mA/DIV
2ms/DIV
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2.8 BERE (BWAE) it PSD3-:%-1212
Dynamic load response characteristics
Conditions Vin: 24 VDC

Ta : 25°C
PSD3-24-1212
L.oad current tr = tf = 100us
Tout 50% <> 100% f=100Hz
CHI —| 112V
CH2 —} | = -12Vv

| o0a

CH1,CHZ : 200mV/DIV |, CH3: 100mA/DIV
2ms/DIV

Conditions Vin: 48 VDC
Ta : 25°C

PSD3-48-1212

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

CHI — e +12v

CH3 —|—

<~ 0A

CH1,CH2 : 200mV/DIV CH3 : 100mA/DIV
2ms/DIV

DENSEI-LAMBDA T-42



2.9 AF1Y—UEIR (ZENER) B

Inrush current waveform

PSD3-3-1212

Conditions Vin: 9 VDC
Iout: 100 %

Ta: 25°C
PSD3-5-1212
*"\ «Tin
CH1— \\.M - “—0A
CH2— —0V
CHI : 20A/DIV CH2 : 10V/DIV
S5us/DIV
Conditions Vin: 18 VDC
Iout:lOO%
Ta : 25 °C
PSD3-12-1212
/'\\ Tin
CH1— e P —0A
| T | < Vin
CH2— —0V
CHLI : 20A/DIV CHZ : 20V/DIV
Sus/DIV

DENSEI-LAMBDA | T-43



2.9 ADP—TVBER (RBAER B

Inrush current waveform

PSD3-%-1212

Conditions Vin: 36 VDC

Jout: 100 %
Ta: 25°C

~—Tin
“—0A

“-Vin

—0V

PSD3-24-1212
A
CHI— \.,.-m -
CHI1 : 20A/DIV CH2 : 20V/DIV
S5us/DIV
Conditions
PSD3-48-1212
CH1— -L-E}A e
-
CH2—
CHI1 : 20A/DIV CH2 : 50V/DIV
Sus/DIV
DENSEI-LAMBDA

Vin: 76 VDC
Tout: 100 %
Ta: 25°C

<~Iin

“0A

“—Vin

l—ov
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PSD3-%-1212

2.10 BHY v Th, /A4 XER
Output ripple and noise waveform

- PSD3-5-1212
Conditions Vin: 5 VDC
Tout : 100 %
12v (CH1) Ta : 25°C

~ 20mV/DIV 24sDIV

22mVp-p

—12V (CH2)

20mV/DIV _2usDIV___
23mVp-p
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2.10 HhY w7 N, A XER

Output ripple and noise waveform

PSD3-12-1212

12v (CH1)

PSD3-:%-1212

Conditions Vin : 12 VDC
Tout : 100 %

Ta : 25°C

~ 20mVDIV__|

2 4 s/DIV

10mVp-p

—12v (CH2)

20mV/DIV

21 s/DIV

10mVp-p

DENSEI-LAMBDA
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PSD3-%-1212

2,10 HAY v T, I 4 R

Output ripple and noise waveform

PSD3-24-1212

Conditions Vin 1 24 VDC
Iout: 100 %

12V (CH1) Ta : 25°C

20mV/DIV 2us/DIV
10mVp-p

—12V (CH2)

20mV/DIV ous/DIV.
12ZmVp-p

DENSEI-LAMBDA | T-47



2.10 AV v T A, /A R
Output ripple and noise waveform

PSD3-48-1212

12v (CH1)

PSD3-%-1212

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

20mV/DIV

| 2 1 s/DIV

14mVp-p

—~12V (CH2)

20mV/DIV

2us/DIV

17mVp-p

DENSEI-LAMBDA
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PSD3-x-1212

2.11 AA o F v VBB HAE
Switching frequency v.s. cutput power
Conditions Vin : 4.5 VDC »wwmwmw

PSD3-5-1212 | | | Ta : 25°C
1200

1000
800
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PSD3--1212
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Switching frequency v.s. output power
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PSD3-%-1212

VCClclass A RS 7 U r—3a iy A5 A

Eleciro-Magnetic Interference characteristics
VCCI class A application system

(a) MEHTEE (BB A4 X)

Conducted Emission

2. 12 EMI%E

Vin: 3VDC
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24 VDC
Tout : 100 %
25 °C

Vin :
Ta

PSD3-:%-1212

Conditions

Viore—ra VAT b

T

s

T-52

Electro-Magnetic Interference characteristics
(a) EEHTEL (BE/ A X)

Conducted Emission

VCCI class A application system

2.12 EMISH
- VCCIclass A
PSD3-24-1212
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2. 12 EMI%34%
Electro-Magnetic Interference characteristics

(b) HEERBRE (BH/ 14X
Radiated Emission

VCClclass ARG T 7 ) br—3rg AT A

VCCI class A application system
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12VDC
1 25C

Iout : 100 %
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0.0

Electro-Magnetic Interference characteristics
VCClclass ARG 7 U &r—3ira I RF A
VCCI class A application system

(b) MEFERBE (8BH /A X)

2. 12 EMIHsiE
Radiated Emission
PSD3-12-1212
HORIZONTAL:

VERTICAL:



PSD3-%-1212

Electro-Magnetic Interference characteristics

(b) MEFERRE B/ A2

2.12 EMI%¢i

Radiated Emission

VCClclass A ST 70 re—3ra 3 A5 A

VCClI class A application system
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2.12 EMI%ME
Electro-Magnetic Interference characteristics
(b) EERBE (BE/ A2
Radiated Emission
VCClIclass A RIGT 7Y or—ra L 27 b
VCCI class A application system Conditions
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