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1. HEHRIE Evaluation Method
1.1 MEER Circuits used for determination
(1) B4 Steady state data

4.5-9vDC
OR

9-18vVDC
OR

18~ 38V0OC

ST S—

OR
36-76VD0C

Cantrolled temp. chamber

(2) BEFY 7 MM Warm up voltage drift characteristics

VDO
OR

12vDC
OR

24VDC
&
48VDC

(3) EERRESE  Over current protection (OCP) characteristics

£.5-9VDE
OR
§-18V0LC

%g oe

18—38Y

3R ©
36-78vDC

Conlrolled temp. chomber
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(4) HALE EMRDEME Output rise characteristics

EVOC | A+Vin +Vou£
OR
12¥0C | @ P,
24vDC . COM:
OR g @
48V0HC - ~Vin
lCNT ~Voul
| —

(5) HWAIEBTHO M Output fall characteristics

HASEH ERDRBEERET

Same as output rise characteristics

(6) HAZH ERD¥E (ON/OFF =12 b o— LK)
Output rise characteristics with ON/OFF CONTROL

S a——

5vDC
OR
12v0C

24VDC
CR
48VDC

(1) HWAILETRY#ME (ON/OFF = > b & — LR
Output fall characteristics with ON/OFF CONTROL

HASEE EDS U 4t (ON/OFF = > b —/uks) LRIC
Same as output rise characteristics with ON/OFF CONTROL

DENSEI-LAMBDA T-2
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(8) BIEIEE(BHBE) WM  Dynamic load response characteristics

Quitpul curreni wovelorm
T, lout 508 <—~> 100% DUTTIS0
i

55{%0 Win #Vout l : “‘txi;:: 4897
12VDC : P.S. - ; \ mgg;:
OR @ Load i 1
24vDC @ | COM Inl :
o S oad 2 S S S It .
+BYDC ANy ~Vin @ o o
E Oynarmic dummy food
b ONT - =Vout ..

Current probe

(9) AW —VER (AL 4P Inrush current characteristics

VDO
svoc
18v
OR ©
38VDC
OR s
76VDC o

Py

(2

C1: 4000uf Etlectrolytic Copaciter

DENSEI-LAMBDA T-3
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(10y HAY o7, /A XEH Output ripple and noise waveform

SvDC
OR
12V00
SR

O e
24¢DC

ok ©
48vHE

Bandwidth: 100MHz
VIR HVOUL Sty T

L

{
&)
o
i
Y

- Gscilioscope

h Bondwidth: 100MHz
C1, C2: 1uF Film Copocitor R1, R2: B0 Q
C3, C4r 4700pF Ceramic Copocitor f1: 850mm

(1) AA v F 7B IES  Switching frequency

v.5. output power

promm

o
4.5—(—)%\/[){) HVin HVout
9--18YDC P.S.
OR =

R O o
18 E"S)%VDC ow?
35-76V0C M Vin

GONT  ~Vouldtmsm—

¥

Frequency counter

DENSEI-LAMBDA



PSD6-%-1212

(12) EMI % Electro-Magnetic Interference characteristics
(a) HEFRTFET BB/ X))  Conducted Emission Noise

D=80om I

(A BE 8 D
3 {:) T R (0 35 4 B.UT (Barth)

AMN 300/ 1.GmH

Spectrum Analyzer
EMI Test Receiver

]
REF Relay Matirix :
| A SRR R
Input line cord| aimma H=40cm
i . ‘
H H
T SEHE gy
HE Metal Ground Plain T oa b F A3 v%ﬁ?_
Earth Filter Input Line

(b)y HEEEBRBRE R/ 42X Radiated Emission Noise

D=3m o
Spectrum Analyzer ARBBCGEED
EMI Test Receiver ) D.U.T.(Earth}
RF Relay Matrix WA PUFT
(Biconical Antenna) "
5
ﬁ Stand
l I |
§ o5 =T
Turn Table
H=80cm
1 — ]
A S eRAuE o anuE
ik Metal Ground Plain 24y Inpul Line
Tarth Filter
(1) VCClclass AR 77U r—3ia U A7 A
VCCI class A application system
g PVin - +vout
; 4 u
5ggc TSNS " model C1 L | 2 le3cs
19VD0 ¢l c2l, S, PSOE-5-* | 10uF 10.3mH| 1000uF|4700pF
OR e L Z PSNG-12-% | 10uf {0 4mH 220uF [4700pF
24(\)@0 g COM g R PSD6=24-% | 10uf | 2mH |100uF |47000F
ARYDIC . E)w\lin PSDE-48~% | 4 Tuf] 2mH | 4TuF |4700pF
§
o aTo —————i : ~Youl
G iy P Megse™
Vs
L% Common mode choke coil CZ: Electrolytic Copocitor
C1: Electrolytic Copacitor C3,C4 : Ceramic Capacitor
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1.2 fE AT R

List of equipment used

PSD6-:k-1212

EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLO SCOPE HITACHI DENSHI V-1100A

2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LeCroy’ LT364L

3 | DIGITAL MULTIN[ETER AGILENT 34970A

4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TMS5 0313
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215

6 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L

7 | INPUT POWER SUPPLY | DENSEI—LAMBDA GEN100-7.5
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-261

9 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESA

10 | EMITEST RECEIVER ROHDE & SCHWARZ ESHSI0
-E 1 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10

12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU

13 | AMN KYORITU DENSHI KNW-242

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

DENSEI-LAMBDA
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2. T4 Characteristics
2.1 F&4FE  Steady state data
(1) A7+ &% - IBEXE) Regulation - line and load, temperature drift

PSD6-5-1212 |
| 12V (CH1) |
1. Regulation - line and load Condition Ta:257C
Tout\ Vin 4.5VDC | 5VDC 9VDC line regulation
0% 12135V | 12,134V 1 12,133V | 2.0mV | 0.016%
50% 12.129V | 12,129V | 12,130V | 1.0mV- | 0.008%
100% 12.126V | 12.127V | 12,127V | 1.0mV | 0.008%
load 9.0mV | 7.0mV | 6.0mV
reguiation 0.07% 0.06% | .0.05%
2. Temperature drift . Conditions Vin : 5VDC
} Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12,072V | 12,127V | 12.140V | 68.0mV | 0.56%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 45VDC | 5VDC 9vVDC " line regulation
0% 212,122V ] -12.123V | -12.123V | 1.0mV | 0.008%
50% -12,124V | -12.125V [ -12.125V | L.0mV | 0.008%
100% -12.126V [ -12,126V { -12.126V | 0.0mV | 0.000%
load 4.0mV 3.0mV 3.0mV
regulation 0.03% 0.02% 0.02%
2. Temperature drift - Conditions Vin : 5VDC
‘ Iout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout -12.068V | -12,126V | -12.135V | 67.0mV i 0.55%
DENSEI-LAMBDA T-7



PSD6-12-1212 |

2.1 4P  Steady state data
(1) AJ1- A% - BEEEE] Regulation - line and load, temperature drift

PSD6--1212

| 12V (CH1) |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin ovDC 12VDC | 18VDC line regulation
0% 12,121V | 12121V | 12,121V | 0.0mV | 0.000%
50% 12,121V | 12,121V | 12,120V | 1.0mV | 0.008%
100% 12,123V | 12,122V | 12121V | 2.0mV | 0.016%
load 2.0mV 1.0mV 1.0mV
regulation - | 0.02% 0.01% 0.01%
2. Temperature drift Conditions Vin : 12VDC
| Tout : 100%
Ta -46°C 25°C 85°C | temperature stability
Vout 12,062V | 12.122V | 12137V | 75.0mV i 0.62%
| 12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 9vVDC | 12VDC | 18VDC line regulation
0% ~12.102V | -12.102V | -12.103V | 1L.OmV | 0.008% i
50% -12.102V [ -12,103V | -12.104V | 2.0mV | 0.017%
100% -12.100V | -12,101V | -12.103V | 3.0mV | 0.025%
load 20mV | 2.0mV | 1.0mV
regulation 0.02% 0.02% 0.01%
2. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout -12.045V | -12.101V | -12.114V | 69.0mV | 0.57%

DENSEI-LAMBDA
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2.1 B Steady state data
(1) A7y - A - lEZEE Regulation - line and load, temperature drift

|| PSD6-24-1212 |

| 12V (CHL) |
1. Regulation - line and load " Condition Ta:25C
Iout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 12,128V { 12,128V | 12,130V | 2.0mV | 0.016%
50% 12,128V | 12,129V | 12,130V | 2.0mV | 0.016%
100% 12,127V { 12,128V | 12,128V | 1.0mV | 0.008%
load 1.0mV 1.0mV | 2.0mV
regulation 001% | 0.01% | 0.02%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12.049V | 12,128V | 12.148V 99.€)me 0.82%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 18VDC | 24VDC | 36VDC line regulation
0% -12.130V [ -12.134V | -12.135V | 5.0mV | 0.041%
50% -12.131V [ -12.133V | -12.134V | 3.0mV | 0.025%
100% =12 131V [ -12.133V | -12.133V | 2.0mV | 0.016%
load 1.OmV 1.0mV 2.0mV
regulation 0.01% 0.01% 0.02%
2. Temperature drift Conditions Vin : 24VDC
Iout: 100%
Ta -40°C 25C 85°C | temperature stability
Vout -12.054V | -12.133V | -12.154V 100.‘0mV1 0.82%

DENSEI-LAMBDA
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2.1 Bt Steady state data
() A7 8% - BEZES®) Regulation - line and load, temperature drift

PSD6-48-1212 - |

| 12v (cH1) |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12,179V | 12,179V | 12.180V | 1.0mV | 0.008%
50% 12.178V | 12,180V | 12.180V | 2.0mV | 0.016%
100% 12.178V | 12,180V | 12.180V | 2.0mV | 0.016%
load 1.0mV 1.0mV | 0.0mV
regulation 0.01% 0.61% 0.00%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 12.106V | 12,180V | 12.198V | 92.0mV | 0.76%
| —12V (CH2) |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 36VDC | 43VDC | 76VDC line regulation
0%. 12,175V | -12.179V | -12.180V | 5.0mV | 0.041%
50% 12175V [ -12.177V [ -12.178V | 3.0mV | 0.025%
100% -12.175V [ -12.177V | 12177V | 2.0mV | 0.016%
load 0.0mV | 2.0mV | 3.0mV
regulation 0.00% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
. Tout : 160%
Ta -40°C. | 25C 85°C | temperature stability
Vout -12.102V | -12.177V | -12.200V | 98.0mV ! 0.80%

DENSEI-LAMBDA
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2.1 2y WhEE -V y 7AVBERASNERL

Qutput voltage and ripple voltage v.s. input voltage

PSD6-5-1212 |

| 12V (CHI1) |

Output voltage (V)

13.0

12.5

12.0

[—12V (CH2) |

Output voltage (V)

-11.0

-11.5

-12.0

-12.5

-13.0

Conditions Tout : 1060 %

Ta :-40°C — -
25°C —emem
85 °C —
120
4 i 1 o]
(Dutpu;t vok?ge . .é z
potta ; o
é | o P
: ! 2 e
: : a5
. PO, R g-.
S ST T T ) 30 &
ﬁﬁﬁﬁﬁﬁ Rlppleanin()]sevolf;age
: i ! ! ! H ! ! ‘ [ i 0
4 5 6 7 8 9 10
Input voltage (V)
Ta :-40°C -
25 °C =
T
120
m..;..-i.. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o 90 % 5\
------- S E
R MCﬂDu@puthvo%tage‘ """""""""""" 1 60 % %
——— ! 28
i o o
| k=
& : 4 30 &
"""""""""""" Rxppleandnose voltage
i | i i : | 0
4 5 6 7 8 9 10
Input voltage (V)
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2.1 (2) WAEE - Y v 7 VEEA AT BE

Output voltage and ripple voltage v.s. input voltage

[ PSD6-12-1212 |

-1212

Conditions Tout ; 100 %

Ta :-40°C — "
25 T memweeme
| 12v (CH1) | 85 °C -
13.0 120
o 125 P gy g o
= T M Cupwivetage | £E
gj :..-.;...—.l:.--.-i.-.-‘.-...:----;.--.:---.;-..q; : = g’n
S 120 e R I R L L S L S L s 60 § g
> VUL O T O U NS WO SN N g @3
B &7
g 115 : 30 M~
11.0 | * i 0
8 10 12 14 16 18 20
Input voltage (V)
Ta :-40°C "
25 °C —-—
| —12V (CH2) | 85 °C ——
-11.0 120
S -5 RS
@ 2 &
g S
S 120 5§ &
& 125 &
113.0 ; i 5 * 0
8 10 12 14 16 18 20
Input voltage (V)
DENSEI-LAMBDA T-12
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2.1 (2) HiAHEE -V vy 7AVEERNANERE

Output voltage and ripple voltage v.s. input voltage

PSD6-24-1212 |

-1212

Conditions Iout : 100 %

Ta :-40°C -
25 °C ——-—
| 12V (CH1) | 85°C ——
13.0 120
I B B S e e S R 90  go
© 2 E
& L
S 120 60 5 g
< L c
2 | £
g IS [t 30 #
11.0 ' ' 5 ’ 0
15 20 25 30 35 40
Input voltage (V)
Ta :-40°C 77777~
25°C ———
| —12V (CH2) | 85°C ——
-11.0 — : 1 120
o IS ot 90 g
O T T B e frerenenes g g
& : ! Ou utvolta e : 9 o
5 -12.0 feeee R ek SR tP e g,_ ------- e s 160 § &
> s ; 279
E I g~
£ 25 30 %
O -
13.0 e | ‘ 0
15 - 20 25 30 35 40
Input voltage (V) |
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2.1 (2) HABE - Vo 7 NVEEMNANERE

Output voltage and ripple voltage v.s. input voltage

| PSD6-48-1212

| Conditions Iout : 100 %
Ta :-40°C —
25°C ———
| 12v (CHD | 85 C ——
13.0 120
< 12.5 A ,,,,,,,,, 90 o o~
3 I N B Ouiputvolage : | . £ %
8 Ot i e D o _g?;
i) "12.0 ................................ R SN SRRt AU PR S 4 60 % g}
z s S 8
N A D T e e A 5°
& MS RN " Ripple and noise voltage 1T 130 =
11.0 5 ' AN SR S 0
30 40 50 60 70 80
Input voltage (V)
Ta :-40°C ===
25 °C ——-—
| —12v (CH2) | 85 °C —
-11.0 120
a _115 m,”,,,"ﬂ%,,,",..ﬁé vvvvvvvvv ; ,,,,,,,,, j.va ,,,,,,,,, ‘ """"""""" y.«v mmmmmmmmmm 90 % SE\
Yy ! : ! ! N : : :
& ‘ g
S 120 60 § 3
£ =
8 -125 j 30 &
-13.0 S S L i 0
30 40 50 60 70 80
Input voltage (V)
DENSEI-LAMBDA T-14
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2.1 (3) =R - ARHIxH A EDR

Efficiency and input current v.s. output current Conditions Vin: 45 VDC  ~------
5VDC. ———
: 9VDC ———
. Ta : 25°C
PSD6-5-1212
3.2 ; I ; 7 1 1 E.OO
238 ‘” """"""" """"""""" E fﬁmeneyw--jr ---------------- ....... 4 90
~ 24 | : ikt
3 S
g 2 <
§ 1.6 §
5 1.2 2
E &
— 0.8
0.4
0
Output current (%)
Conditions Vin: 9 VDC ~-=--m-
12 VDC ———
: 18 VDC ——
Ta : 25°C
PSD6-12-1212 |
1.6 : : i . : : ; : 100
1.4 ~~~~~~~~ vvvvvvv Eﬁczency,,”fw 1 ; | 90
o 12 ’ T kdation 0
g ! 70 £
: oz
E 08 o0 &
[ 5
g 06 50 E
g m
- 04 40
0.2 30
0 20
0 20 40 60 80 100
Qutput current (%6)
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2.1 (3) ZhEE - A EFRH ) B

Efficiency and input current v.s. output current ConditionsVin: 18 VDC -------
' : 24 VDC ——v—
: 36 VDC ———
Ta : 25°C
PSD6-24-1212
0.8 ; = : : : : 100
0.7 vvvvvvv E fﬁc—ieine
2 06 SRS RN PUPEY S EL s e ~
= 05 9};
o
E 04 %
] 5
g 0.3 2
5 =
= 0.2
0.1
0
Output current (%6)
ConditionsVin: 36 VDC ~-~~---
: 48 VDC ———
: 76 VDC ————
Ta : 25°C
PSD6-48-1212
04 : ; 1 : : : L ; : ; 100
0.35 . Efficiency ”..j‘._. -.._-i
~ 03 i : et R
3 g
% 0.25 =
E 02 2
5 0.15, :
=0
0.05
0

Output current (%)

DENSEI-LAMBDA T-16



2.1 (4) PBEHANEE

Efficiency v.s. input voltage

Conditions

PSD6-5-1212

Efficiency (%)

100

PSD6-:-1212

Ta

b demcneen L —— E Ty henmm— - L L e R
—— e e e o wom i 1 '
i i T oy
------------------------------------------- - -
: ‘ : : . P
‘ ‘
‘ :
‘ ;
.
.
:
7+ N R R R Lo b femeernns O R S AN YU
S N SO A SO L S SO SN S S S
50 . 1 | § : 1 |

Input voltage (V)

Conditions Ta

PSD6-12-1212

Efficiency (%)

100

90

60

50

10

Iout .

; '

: :
_..........: ........................................ z. vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv P P

T : ; : B : T
: : wdemeniho : : : H
1 B . v LR R IR : i
H ! : : j d el :

0 T (R LR SO U USSS S S SR T LN e

[y — e PO e R S ES U SN NS SO henen

8 10 12 14 16 18
' Input voltage (V)

DENSEI-LAMBDA
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: 25°C
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PSD6-%-1212

2.1 (4) BEHASIEE

Efficiency v.s. input voltage

ConditionsTa : 25 °C
Iout: 50% ~ "

PSD6-24-1212 100% —

100

| i ' ' \ | : H :
i ' . : . : : H :
i i : ' H . ; | :
90 bk IR . S drvaasoaud famnan s AP, fennnnnnn
j H ; { . . : B H
1 i 4 ' : . H | :
1 i ' i H : . :

[ :

e e TS VI B

"""""

Efficiency (%)

0 S T N

. ¢ ' 5 ' ' | | i
. ¢ . 5 ' ' i ' 1
. : . 5 ' ' i | 1
: . ‘ 5 ' ' . | .
e - [P N T P — O
i d TETTT { i T Y h h
‘ ' ' i ' ' i ' ‘
i ' i | ' ' ] I h
i ' 1 i ' ' i v '
i ' 1 i

50 ; ; i i : ; : ;
13 20 25 30 35 40
Input voltage {V)

ConditionsTa : 25 °C
TIout: 50% ~—— -

PSD6-48-1212 - 100 % —

100

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn Jrvmmanrroabcsuannscclucvunnssndevmamnnunniarererencaben e e e -
[ ‘ ! ; : - H
: I ! : : ; +
: i TR ‘ ' : : T
il £l Il 1 oo o 3 ‘ 1
; i ; h : ERtie : ‘ H
H H : : : ke

......
el

I | < . ' . v
I I ’ s ' : : '
I I : : i ; . '
I I : . : i . i
U
. ' i 5 i | . ‘ ‘
. ' i 5 ' | . . i
. ' i 5 i | . . i

Efficiency (%)

. ¢ ' 5 i | . i i
i . ‘ 5 i q . i |
i ‘ i 5 i i . 1 i
‘ ‘ i 5 i i : | i
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv L e
H i i 5 v i h i
' ' 1 5 ' | . i
' ' ' 5 ' | i i
' ' . i ' | i ]

50 | . i i P H | 1
30 40° 50 60 70 80

Input voltage (V)
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2.2 BERY 7 M

Warm up voltage drift characteristics

PSD6-5-1212

0.4

PSD6-#-1212

ConditionsVin : 5 VDC
fout : 100 %
Ta : 25C

03 foeeeees ‘
't T ”ﬁ:

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

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

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

0.0 f—

Qutput voltage drift (%6)

0.4 : i

0.1 b

-0.2 : :

W03 Ferere e e
:

0.0 1.0

PSD6-12-1212

04

2.0 3.0 4.0
Time (hrs)

ConditionsVin : 12 VDC
Tout : 100 %
Ta : 25°C

0.3
0.2
0.1

0.0 o

Qutput voltage drift (%0)

% AN EE S
02 |
03 fo

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

0.4 : i
0.0 1.0

DENSEI-LAMBDA
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PSD6-%-1212

2.2 BERNY 7 M

Warm up voltage drift characteristics

Conditions Vin :

24 VDC

Tout ; 100 %

25°C

48 VDC

Jout : 100 %

Ta
PSD6-24-1212
0.4 .
. 03 i
& R DT S
5{—3 02 _ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-+ 0.1 Frrmremeedo e
O 1
2 00 Lo |
= ' §
f_, 0.1 (— uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu . S
5 :
g‘ T T T NN AP TIY SR O
o :
0.3 ;
0.4 ;
0.0 1.0 2.0 3.0 4.0
Time (hrs)
Conditions Vin :
Ta
PSD6-48-1212
0.4
03
é
e 0.2
g 0.1
£ 00}
=)
Z -0
=]
2 2
o
-0.3
0.4
0.0 1.0 2.0 3.0 4.0
Time (hrs)

25 °C

T-20



PSD6-%-1212

2.3 EEIAREIFE
Over current protection (OCP) characteristics _
Conditions Vin : 4.5 VDC -------
5 VDC —-—-—-
9 VvDC
Ta : 25°C

PSD6-5-1212

30.0

250 ; : ‘ ' :
______________________________________________________________________________________________________

: - : !

1 v il G © 1
10 0 D S SN IUT SURRSSUUPRTITE SRR T S (SR

' v Il A r 1

. v ] \‘ I 1

15.0 Foooreereen L : L S :
O L S TP PPN

- l v Il R ]

100 B ,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,, r ,,,,,,,,,,,,,, ] \1 """"""""""""""" .................

Output voltage (V)

B0 b et ]
! :

0.0 : é 3
0 50 100 150 200 250 300

Qutput current (%6)

ConditionsVin : 9 VDC -------

PSD6-12-1212

30.0

L S— S— S A - R——
O T S S W S — —
L S— — — e D SR

v 1 T I v
10,0 Bromermeemrebenei b g UV S

Cutput voltage (V)

5.0 ’ : : : ’
U S USR5 S At SIS SUUR
B i i e RO 3 B

0.0 | | ; i 5
0 50 100 150 200 250 300
Output current (%)

DENSEI-LAMBDA T-21



PSD6-%-1212

2.3 BEIRRESIE

Over current protection (OCP) characteristics
* Conditions Vin : 18 VDC 7777~

Ta . 25°C

PSD6-24-1212

30.0

ST — R SRS R E S
Y S S NS | —
150 foreeeneeeeeees oo oo - R T —— e,

10.0 _ ................... MMMMMMMMMMMMMMMM A /, ““““““““““““““““

Output voltage (V)

: ' : . ! :
50 _ ................ ’/t uuuuu ol k ............... F """"""""""""""""

0.0

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

Conditions Vin : 36 VDC """
48 VDC —
76 VDC

Ta : 25°C

PSD6-48-1212

30.0

250 o e
200 b ,,,,,,,,,,,,,,,, ................. ; .......... k ‘\, ................ , .................

TET J SRR — S Y A3 SNSRI S

Output voltage (V)

100 | R — — - T

50 Lo — il ] T S—

0.0
0 50 100 150 200 250 300
Qutput current (%)
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PSD6-*-1212

2.3 BEFIREEA T
Over current protection (OCP) characteristics
ConditionsVin : 5 VDC
Ta : -40°C -—--—-
25 T mrmvimn,

85 C

PSD6-5-1212

30.0

250 oo

S | | RS
T 200 e b e oo oo b
ab : H : i :
£ : s s R s
g 150 e A TN N | P
& 100 | e
© : ; O L ;
I e e R ol oo

00 z | | | |
0 50 100 150 200 250 300
Output current (%o)

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

PSD6-12-1212

300

250 boioi N e A T— A

. | :

i : H LY | :

. ¢ i v i

i i ' ' V

‘ i ‘ T :
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““
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1 i i i

1 i i i
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OQutput voltage (V)
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| ' ' v
| ' . ‘
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U U S U PR PV SRS JOPUS SRR e

. | v ‘ . '

| ‘ ‘ I '
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0.0 i é a ;
0 50 100 150 200 250 300
Output current (%)

DENSEI-LAMBDA - T-23




PSD6-%-1212

2.3 IH R R
Over current protection (OCP) characteristics
Conditions Vin : 24 VDC

Ta : -40°C ~7777C
25C ———-
85 °C

PSD6-24-1212

30.0

' ' I |

i i ' i |

. ‘ ‘ i 1

i ‘ ‘ ‘ i

: ' : : 1
TV

. T N | T

h v T i |

H H i . § i

o1 ) EE— R A VI R S R

150 Feoevrorenee s v b e T

Output voltage (V)
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. i ' L 0
i | . ¥’ i
h i I ' i
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' ' I . ' 1
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p
H | e i i
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B v ; p - H ;
. i P i H
' 3 ' . :
H | ' i :

0.0

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

ConditionsVin : 48 VDC
Ta : -40°C ‘
25C ———
85 C

PSD6-48-1212

30.0

: 1
. i : 1 1
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0.0
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PSD6-*-1212
2.4 HAH ERY K

Qutput rise characteristics
Conditions Vin: 5 VDC

Jout: 0%
Ta @ 25°C
PSD6-5-1212
| / ¥ — +12V
CHl — I — QV
CH2 — — QV
« —12V
 CH3 - ; | = OV
CH1,CH2 : 10V/DIV CH3: 5V/DIV
Sms/DIV
Conditions Vin : 12 VDC
Iout: 0%
Ta : 25°C
PSD6-12-1212
I —+12v
CH2 — N ‘ — OV
N
T — -12V
T “Vin
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
Sms/DIV

DENSEI-LAMBDA T-25



PSD6--1212
2.4 HI3LH B0 Kk
Qutput rise characteristics

Conditions Vin : 24 VDC
CIout: 0%

Ta : 25°C
PSD6-24-1212
A  +12V
CH2 — \ i — OV
B = S | e Y
| : “—Vin
CH1,CH2 : 10V/DIV CH3: 20V/DIV
Sms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
PSD6-48-1212
et , e +12V
CHI — ! OV
CH2 — \ — Vv
‘ - | -12V
CH3 — f — oV
CHI,CH2 : 10V/DIV CH3: 50V/DIV
5ms/DIV

DENSEI-LAMBDA 726



PSD6-:%-1212
2.4 WAMH ERY 4

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

Ta @ 25°C
PSD6-5-1212
= f —+12V
CH1— . Py
CH2— \ T — OV
«— —-12V
CH3— : « OV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
5ms/DIV
Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C
PSD6-12-1212
/f.—«»—m : —+12V
CH1— | — OV
CH2~ |F — — oV
+ —-12V
«Vin
CH3— ! — OV
CH1,CH2 : 10V/DIV |  CH3: 10V/DIV
Sms/DIV '

DENSEI-LAMBDA 127



2.4 A5 BB Rk

Output rise characteristics

PSD6-24-1212

CH1-
CH2—

CH3—

PSD6-%-1212

Conditions Vin : 24 VDC

Iout : 100 %
Ta : 25°C

«— +12V

— 0V

-
N

— 0V

«— —12V

“Vin

« QV

CHI1,CHZ : 10V/DIV

CH3: 20V/DIV

Sms/DIV

PSD6-48-1212

CH1—
CH2—

CH3—

Conditions Vin : 48 VvDC

Iout: 100 %
Ta : 25°C

« +12V

«— 0V

/

~ oV

e 12V

“—Vin

« OV

CH1,CH2 : 10V/DIV

CH3: 50V/DIV

5ms/DIV

DENSEI-LAMBDA
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2.5 WA ETFH D RE

Output fall characteristics

PSD6-5-1212

CHI1—

CH2—

CH3— |

PSD6-%-1212

Conditions Vin :
Tout :
Ta :

— +12V

«— 0V

“— 0V

«— -2V

“—Vin

— oV

CH1,CH2 : 10V/DIV CH3: 5V/DIV

200ms/DIV

PSD6-12-1212

CHI—

- CH2—

CH3—

Conditions Vin :
Tout :
: 25°C

Ta

“—+12V

«— 0V

« OV

—-12V

“Vin

«— 0V

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

200ms/DIV

DENSEI-LAMBDA

5VDC
0%
25°C

12 VDC
0%

T-29



\ PSD6-%-1212
2.5 WAL TR &%
Output fall characteristics

Conditions Vin : 24 VDC
Jout: 0%

Ta : 25°C
PSD6-24-1212
CH1— ; —+12V
— OV
CH2— 3 e 12V
CH3— - ¥ “~Vin
: — oV
CHI,CH2 : 10V/DIV CH3: 20V/DIV
200ms/DIV
Conditions Vin ; 48 VDC
Iout: 0%
Ta : 25°C
PSD6-48-1212
CH1— ' “ +12V
N R O e
— OV
CH2— |F==F== ~ T e 12V
CH3— . “Vin
| — oV
CHI1,CH2 ; 10V/DIV CH3: 50V/DIV
200ms/DIV

DENSEI-LAMBDA | 130



PSD6-%-1212
2.5 MAMETHRY &

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

Ta : 25°C
PSD6-5-1212
CH1— < = —+12V
T T OV
/w T — OV
CH2— S e e e 112V
CH3— |11 — — |—Vin
/ i — 0V
CH1,CH2 : 10V/DIV CH3: 5V/DIV
2ms/DIV
Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C
PSD6-12-1212
CH1- \ —+12V
N Zi C o
/“’" ' «— 0V
CH2— |7 T —-12V
CH3— — i “~Vin
D S O ) |
CH1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV

DENSEI-LAMBDA T-31



PSD6-%x-1212
2.5 HASH T 0 it
Output fall characteristics

Conditions Vin : 24 VDC
Tout : 100 %

Ta : 25°C
PSD6-24-1212
CHI— \'\ o —+12V
e ~ov
/ — OV
CH2— Sec S R A A . — =12V
CH3— —Vin
— OV
CHI,CHZ : 10V/DIV CH3: 20V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Iout: 100 %
‘ Ta : 25°C
PSD6-48-1212
CHI- \ ; — +12V
B 5 s
/""’" 0V
CH2— |F—F==""" t e -12v
CH3— |1 |V
i — OV
CHI,CH2 : 10V/DIV CH3: 50V/DIV
2ms/DIV

DENSEI-LAMBDA T7.32



PSD6-*-1212

2.6 HAXHLERVHE (ONSOFF =2 ho—/LEF)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin : 3 VDC

Towt: 0%
Ta : 25°C
PSD6-5-1212
y ff — +12V
CH1 — — Qv
CH2 — | ) . — 0V
e -12V
CH3 — | Tt T T T T 1|<Vonloft
+ — 0V
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
S5ms/DIV
Conditions Vin : 12 VDC
Tout: 0%
Ta : 25°C
PSD6-12-1212
P e —+12V
CH1 — _ | -V
CH2 — : t — OV
= —-12V
CH3— |———— ... |... ?-—Voﬁ/off
‘ - — 0V
CHI,CH2 : 10V/DIV | CH3: 10V/DIV
Sms/DIV

DENSEI-LAMBDA T-33



PSD6-%-1212

2.6 HAX B ERVEE (ONSOFF oy b o— L)
Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
Iout: 0%

‘ Ta : 25°C
PSD6-24-1212
A . —+12V
CH1 — ! — 0V
CH2 — ; —QV
R s e e = | —-12v
CH3 = == | | & [ [T | <Vonloff
- — OV
CH1,CH2 : 10V/DIV CH3: 10V/DIV
S5ms/DIV
Conditions Vin : 48 VDC
Tout: 0%
Ta @ 25°C
PSD6-48-1212
. ; — +12V
CHI — : — oV
CH2 — \ t — OV
B e e s e e | RS P
CH3 = |=——=" 1 LT T 77T [ ]|« Vonoff
i i\
CH1,CH2 : 10V/DIV CH3: 10V/DIV
: Sms/DIV

DENSEI-LAMBDA T-34



2.6 HAMHERVREE (ONSOFF =2y b r—/LE)
Output rise characteristics with ON/OFF CONTROL.

PSD6-%-1212

Conditions Vin :

Iout :
Ta
PSD6-5-1212
/ — — +12V
CH1— — 0V
CH2— ) \ e OV
' — -2V
CH3 —Von/off
— 0V
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
Sms/DIV

PSD6-12-1212

CHl—
CH2—

CH3—

Conditions Vin :

5 VDC
100 %

» 25 °C

12 VvDC

Tout : 100 %

Ta

— +12V

— 0V

— 0V

12V

«—Von/off

“ OV

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

5ms/DIV

DENSEI-LAMBDA

: 25°C
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PSD6-%-1212

2.6 AL ERDEHE (ONOFF a2y hu—/LK)
Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 24 VDC
Tout : 100 %

Ta : 25°C
PSD6-24-1212
/ﬁ— - < +12V
CHI— |- — oV
CH2— \ 1 — OV
=12V
CH3— |71 ... ... & | | . ..}  [{<Von/off
| I — 0V
CH1,CH2 : 10V/DIV CH3: 10V/DIV
5ms/DIV
Conditions Vin : 48 VDC
Tout : 160 %
Ta @ 25°C
PSD6-48-1212
/,,.. ; —+12V
CHI1— L — OV
CH2— \ i — OV
' == —-12V
CH3— | T T T | |~Vowoft
: — 0V
CH1,CH2 : 10V/DIV CH3: 10V/DIV
Sms/DIV

DENSEI-LAMBDA 16



PSD6- *-1212

2.7 HANSHBTFTRVEHE (ONOFF i hua—ad
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 5 VDC

fout: 0%
Ta : 25°C
PSD6-5-1212
CHI— i —+12V
: — oV
«— OV
CH2—> NN AR AT S ) —-12V
T e [ Vondoff
CH3— I — OV
CHI1,CH2 : 10V/DIV CH3: 5V/DIV
200ms/DIV
Conditions Vin : 12 VDC
TIout: 0 9%
Ta : 25°C
PSD6-12-1212
CH1— I e +12V
' — oV
«— ()V
CH2— e o SN —-12V
e | eV on/off
CH3— T —f — 0V
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV

DENSEI-LAMBDA | T-37



PSD6-%-1212

2.7 MALETRV#EE (ONOFF =2y b u—/ik)
QOutput fall characteristics with ON/OFF CONTROL
' Conditions Vin : 24 VDC

Tout: 0%
Ta : 25C
PSD6-24-1212
CH1— : e +12V
R O
e OV
CH2— | 3 | - 1| -12v
T T T T T | < Vondoff
CH3— : — OV
CH1,CH2 : 10V/DIV CH3: 10V/DIV
200ms/DIV
Conditions Vin ; 48 VDC
Tout: 0%
Ta : 25°C
PSD6-48-1212
CHI— } —+12V
- - OV
— OV
o | [T e ~12V
o T T T T T e Von/off
CH3— : “— OV
CH1,CH2 : 10V/DIV CH3: 10V/DIV

200ms/DIV

DENSEI-LAMBDA T-38



2.7 HWATBEFTREE (ON/OFFay hu—/ k)
Output fall characteristics with ON/OFF CONTROL

PSD6-5-1212

CH1—

CH2~>

CH3—

PSD6-%-1212

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

«— +12V

«— OV

« OV

Tl -12v

«Von/off

«— OV

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

2ms/DIV

PSD6-12-1212

CHI—

CH2—

CH3—

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

«— +12V

« QV

— 0V

« —12V

—Von/off

«— 0V

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

2ms/DIV

DENSEI-LAMBDA
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PSD6-%-1212

2.7 WAL TR VEE (ONSOFF 2y hr—/iE)
Output fall characteristics with ON/OFF CONTROL
' Conditions Vin : 24 VDC
fout: 100 %

‘ Ta : 25°C
PSD6-24-1212
CH1- < — +12V
- — oV
“— OV
CH2— | T | -12v
T T e Vondoff
CH3— - — OV
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV
Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C
PSD6-48-1212
CH1— ¥ «—+12V
SR [ | P
/"’" — OV
CH2—> T T e 12y
CH3— ! — OV
CHI1,CH2 : 10V/DIV CH3: 10V/DIV
2ms/DIV

DENSEI-LAMBDA T-40



2.8 WEGE (AWAE) % PSD6-%-1212

Dynamic load response characteristics : _
Conditions Vin: 5 VDC

Ta: 25°C
PSD6-5-1212
' Load current tr = tf = 100us
Tout 50% <=— 100% f=100Hz
CH1 — — o |y
CH2 — |12V
CH3 — é
CH1,CH2 : 200mV/DIV CH3 : 200mA/DIV
2ms/DIV

Conditions Vin: 12 VDC

: Ta : 25°C
PSD6-12-1212

| 1.oad current tr = tf = 100us

Tout 50% «—> 100% f=100Hz

CHI — 112V

CH2 — e =12V

CH3 — |— «To

<« 0A
CHI1,CH2 : 200mV/DIV CH3 : 200mA/DIV
2ms/DIV

DENSEI-LAMBDA T-41



0.8 BERE (RNEE) ik | PSD6-%-1212

Dynamic load response characteristics
Conditions Vin: 24 VDC

' Ta: 25°C
PSD6-24-1212 .

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

CH1 — = | e +12V

CH2 — « —12V

. 1< To

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

Conditions Vin: 48 VDC

Ta: 25°C
PSD6-48-1212
Load current tr=1f = 100us
Tout 50% > 100% f=100Hz

CH]1 — e 12V

CH2 -

CH3 — :
— 0A

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

DENSEI-LAMBDA T



PSD6-%-1212
2.9 ASV—VER (BENER) &t

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

Ta: 25 °C
PSD6-5-1212
/\ <Tin
\
CHI1- [ ) \\\/ T i “0A
CH2— ! —0V
CHI : 20A/DIV CH2 : 10V/DIV
10us/DIV
Conditions Vin: 18 VDC
Tout: 100 %
Ta: 25°C
PSD6-12-1212 |
i Iin
CH1—> e \Vf i —0A
CH2— i —QV
CH1 : 20A/DIV CIL : 20V/DIV
10us/DIV

DENSEI-LAMBDA 43



2.9 A —UEHR (RAEH i

Inrush current waveform

PSD6- % -1212

Vin: 36 VDC
Tout: 1060 %
Ta: 25°C

Conditions
PSD6-24-1212
CH2~>
CH1 : 20A/DIV CH2 : 20V/DIV
10us/DIV
Conditions
PSD6-48-1212
cri o
-
CH2— et
CHI1 : 50A/DIV CH2 : 50V/DIV
10us/DIV
DENSEI-LAMBDA

~—Tin

«0A

“—Vin

—0V

Vin: 76 VDC
Toui: 100 %
Ta : 25°C

~—Tin

“—0A

“~—Vin

—0V

T-44



PSD6-3%-1212

2.10 HAY v N, /A PR

Output ripple and noise waveform

PSD6-5-1212
‘ Conditions Vin: 5 VDC
Tout : 100 %
12V (CH1) Ta : 25°%C

'.?.IOmV/DEV' I — 2ps/DI“V .
30mVp-p

—12v (CH2)

20mVDIV___ | 2usDIV____
32ZmVp-p

DENSEI-LAMBDA T-45



2.10 AV v, 74X

Output ripple and noise waveform

PSD6-12-1212

12V (CHI)

PSD6-*%-1212

Conditions Vin : 12 VDC
Tout : 100 %

Ta : 25°C

20mV/DIV__

2us/DIV__

20mVp-p

~12V (CH2)

20mV/DIV

2 us/DIV

13mVp-p

DENSEI-LAMBDA T-46



2,10 HAV v, A X

Output ripple and noise waveform

PSD6-24-1212

12V (CH1)

20mV/DIV

PSD6-%-1212

Conditions Vin ; 24 VDC
Tout : 100 %

Ta : 25°C

21s/DIV

21mVp-p

—12V (CH2)

20mV/DIV

2us/DIV

19mVp-p

DENSEI-LAMBDA T-47



.10 AV w T, 74 X

Output ripple and noise waveform

PSD6-48-1212

12V (CH1)

PSD6-%-1212

Conditions Vin : 48 VDC
Tout : 106 %

Ta : 25°C

2us/DIV

19mVp-p

—12v (CH2)

20mV/DIV

24 s/DIV

17mVp-p

DENSEI-LAMBDA T-48



PSD6-*%-1212

2.11 AA wF o FRBERSEHIES

Switching frequency v.s. output power

Conditions Vin :

| PSD6-3-1212 | Ta

1000

800

600

460

200

Switching frequency (kHz)

0

mmmmmm

Output power (%)

Conditions Vin :

| PSD6-12-1212 | | Ta

1000

800

600

400

260

Switching frequency (kHz)

0

0 20 49 60 80 100
Output power (%)
DENSEI-LAMBDA
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PSD6-%-1212

2.11 AA v F 2 F BB A E
Switching frequency v.s. output power
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2, 12 EMI%HiE

Electro-Magnetic Interference characteristics
() HEWTRE BB/ A2
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2. 12 BMIHRPE
Electro-Magnetic Interference characteristics
() HEWTEE (BE/ AR
Conducted Emission
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2. 12 EMI%iE .
Electro-Magnetic Interference characteristics
(by MEEFRBRRBE (BH/AX)
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2. 12 EMI4s%
Electro-Magnetic Interference characteristics
(b) HEFERRE BEH /A X)
Radiated Emission
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2. 12 EMI4HiE
Electro-Magnetic Interference characteristics
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2. 12 EMIdgiE

Electro-Magnetic Interference characteristics
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