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29 AN —UEH (BAEF) M Inrush current waveform

2107V »Fn, A4 XEFR
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Output ripple and noise waveform

Switching frequency v.s. output power

2.12 EMI%riE Electro-Magnetic Interference characteristics
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VCCI class A application system

fEFAREE Terminology used

Vin
Vout
Von/off
Iin

Tout

Ta

Definition
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AJEE  Input Voltage
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1. WEFIE
1.1 BlEEE Circuits used for determination
(1) F&4%Fid:  Steady state data

Evaluation Method

+¥in  FYout

G-18vDC o .S

-Yin  =Voul

CNT
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‘s<l ——/

VR

Conirolled temp. chomiver

(2) BEFV 7 bt Warm up voltage drift characteristics

+Win +Vou§1

-\\\

|

21"

!

(3) WEFIEHESSME  Over current protection (OCP) characteristics

'[4~Vin +out

§-18v0C = P.3.

~Vin  —VYout

P

VR

L%

BN

A

CNT

Controfied temp. chamber
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(4) HF3LH BB D8 Output rise characteristics

+Vin +Voul

\\‘ %
P.S. v) (7 VR

-Yin  ~Voul e & &

CNT

(5) HALBETH YR Output fall characteristics

WAL H BB FEERC

Same as output rise characteristics

(6) HAZHERVHE ( ON/OFF a2 hu—/Li)
Output rise characteristics with CONTROL ON/OFF

+¥in  Fvout

I P 0!
12VDC (X) X3 @ VR
13‘ l " b vin —Vout «// | MJE

CNT
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(D) HAELTEVRE  ( ON/OFF iy | —/Likg)
Output fall characteristics with CONTROL ON/OFF

HAH ERVEE ( ON/OFF=y bu—LE) LERL
Same as output rise charactedistics with CONTROL ON/QFF

(8) 1,%2%}7{3%‘3 (AR5 Dynamic load response characteristics

Qutput currentl wovelorm
lout 50K <= 100%  DUTY.50%

- [
— R L e
VN FYouto i 5%
i E:S 1 E = sox
Relel
12VDC == ¥ R o
Y: Load 2 E 0%
[
ﬁ;\jgl i ~Voule t
n Dynamic durmmy lood
Currend probe
iy -

) ASV—TER (BAER) %M Inrosh current characteristics

,-—»—"’"—J“M
i g
18VDC i ¢ e (Q
3
D —

[
Cutrent probe [

Ry

: :
S, X @ WT

~Vin  ~Vouiq & o

CNT

C1. 4000uF Electroiylic Capacitor
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(10) HA Y v 7. /A RXEHE  Output ripple and noise waveform

FWin +voul

T2VDC @ PS5 )@ng @ i
m Yin  ~Voul = M-
e 5 " ”
I Hno £
o 1.5m 30402 Coble Rl -
c2 OSCI?EO.SCO(DBﬂ
C1: 1uF Film Capocitor R1: 50 0 . Bondwiath: 100ME:z
C2: 4700pF Ceramic Copacitor J1: 50mm

(11) RA v F o FRBEEN 'S Switching frequency  v.s. output power

g-18VDC = PoPs,

“Win  ~Voule:

5 (NT (e
LS

Frequency counter
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(12) EM I 414  Electro-Magnetic Interference characteristics

(1) MTWFEE (BE/ 1 X)

B Ll 9 5T D B AR
AMM 500/ 1EmH

Spectrum Analyzer

L=80cm

Conducted Emission Noise

AR BIBOF D
DU (Barth)

EMI Tesl Receiver 1 ]
R Relay Matrix
\ e o —;\77?‘5;3 .
T Input line cord| gGhg H=40cm
I .
2 el | I

T BT ML L J LD

i ath Metal Ground Plain T A EIR

Farth Filter Input Line

(b) MEBRBE (BH/ 1 X)

D=31m

Radiated Emission Noise

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

—
N

%4:}:7'741, TuET

(Biconical Antennal

RN I (b
DU T(Farth)

=

s
o
Stand

]

H=80cm

S -UF =T
Turn Tabie

o TTTT

[ i e s N
' . \ggﬁhﬂ@ . /JW/MJ‘—‘O AHER
15 Metal Ground Plain )4 b7 Input Line
Earth Filter
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(1) VCCI class ARNE T 7Y &r—3ra i A5 A
VCCI class A application system

¥Win  HVoul
1 P
12V0C ke T PSS R
: : ~Vin o =Vout
t
41 ONT
C3 1 Ca— cose
r
L1 0.2mH

C2: 220ul Hlectrolytic Copacitor
Ct: 10uf Chip Ceromic Capaocitor C3,04 : 4700pF Ceramic Copacitor
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1.2 fEERIEME  List of equipment used
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'EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1565
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS 540D
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX AG303/TMS02A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD TAKASAGO | FK-400L
7 | INPUT POWER SUPPLY ) KIKUSUI ELECTRONICS CORP.| PAD 110-10L
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SH-240
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW~242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
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2. Be¥E7—4%  Characteristics
2.1 FAHE Steady state data
(1) AJ, BFF. BEZE Regulation - line and load, temperature drift
| 33V |
1. Regulation - line and load Condition Ta:25°C
fout\ Vin aVDC 12vDhC | 18VDC line regulation
0% 3241V | 3241V | 3241V | 0.0mV | 0.000%
50% 3.240V | 3240V | 3.240V | 0.0mV | 0.000%
100% 3238V | 3.238V | 3238V | 0.0mV | 0.000%
load 3.0mV | 3.0mV [ 3.0mV
regulation 0.09% 0.09% 0.09%
2. Terﬁperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 3.222V | 3238V | 3.237V | 16.0mV ‘ 0.49%
A
1. Regulation - line and load Condition Ta:25C
Tout\ Vin 9vVDC 12VDC | 18VDC line regulation
0% 5009V | 5010V | 5010V | 1.0mV | 0.020%
50% 5.009V | 5009V | 5009V | 0.0mV | 0.000%
100% 5007V | 5.007V | 5.008V | 1.0mV | 0.020%
load 2.0mV 3.0mV 2.0mV
regulation 0.04% 0.06% 0.04%
2. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25°C 85°C__| temperature stability
Vout 4989V | 5.007v | 5.004v | 18.0mv | 036%
T-8
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2. ¥MEF~—#  Characteristics
2.1 EhdeiE Steady state data
(1) AJ7- &% - IEEZEE) Regulation - line and load, temperature drift

2V |

1. Regulation - line and load Condition Ta:25C

Tout\ Vin ovDC | 12VvDC | 18VDC line regulation
0% 12.088V | 12.089V | 12.090V | 2.0mV | 0.017%
50% 12.088V | 12.089V | 12.090V | 2.0mV | 0.017%
100% 12.088V | 12.089V | 12.089V | 1.0mV | 0.008%
load 0.0mV | 0.0mV 1.0mV

regulation 0.00% 0.00% 0.01%

2. Temperature drift Conditions Vin : 12VDC

Tout : 100%

Ta -40°C 25°C 85°C
Vout 12.023V | 12.089V | 12.105V

temperature stability
82.0mV | 0.68%

DENSEI-LAMBDA T-9
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2.1 (2) WABE - Vv 7ABERATEE

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

Ta : -40°C ===
25C ———-
85 C
3.3V
4.0 100
: i ; . Output Vo!tage
o 35 porr e g0
< SUN TN S S NS SUNUS SRS S SN P 2s
g 2E
= D ©
2 § g
2 28
E g *
Qo o'
Input voitage (V)
Ta :-40°C -~
25°C  w—rrrmms
85 C
5V
6.0 : ; : : . ; 1 120
U SR W - tputvoltage ~~~~~~~~ ] 100
E ‘ H : H : : : : H o —~
@ 5.0 e ol 8022
2 | 2 E
c 28
8 2 s
g B
Q e
3.0 L—— ' * ' 0
8 10 12 14 16 18 20

Input voltage (V)
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9.1 (2) WAEE -V v 7ABENAANERE

Output voltage and ripple voltage v.s. input voltage

12V

Output voltage (V)

Conditions Iout
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1 100 %

Ta :-40°C

120

13.0 ;

125 b (P, BJFPQ’EYQ@%Q..? ......... k] 100

12.0 '..h ,,,,,, 4 80

T e o e

11.0 * ........ ........ DU DOUUUNS SV SO A ...... 1 40
§ : ; :Rlpple ancl no1se voltage : |

10‘5 . WB‘T_ 4- ................................................. TR R ] 20
; -T T L ! | 0

10.0

12 14 16 18
Input voltage (V)
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2.1 (3) #h® - ASEIR LB

Efficiency and input current v.s. output current Conditions Vin: 9 VDC -------

Ta : 25°C

3.3V

16— : : e : : 100

%0 A S U U N O B
i § Efficiency, 3 ; ;
12 b E-“,......._;.._______._L ........ ::.._-........l'_.,,””,l”,...w”,l ,,,,,,, [ P T R -1 80

Bt Mg o e T B Wy ST N e S S o )

70
60

Efficiency (%)

50

Input current {(A)

40
30

20

Output current (%)

5V

1.6 ‘ : : : : : | : : : 100

R B E s e o I B B S S
: : : clency: ! : :

D
()

o0
<

-3
o]

Input current (A)
(=)
o]
Efficiency (%o)

0 60
Output current (%o)
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2.1 (3) 23 « ADEHAHIEH

Efficiency and input current v.s. output current Conditions Vin:- 9 VDC —-—----
12 VDO meemmm
;- 18 VDC e
Ta : 25°C
12V

1.6 ': ! : : ; ! : : : : 100
14 Lot BIICRNGY ] 90

|
{

Input current (A)
Efficiency (%)

0 20 ' 40 60 80 100
Output current (%)
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2.1 (4) BBMAIERE

Efficiency v.s. input voltage

3.3V

Conditions Ta
Tout :

PSS6-12-*

25°C
50 %
100 %

100

i ; Efficiency :
L) S pavereces L T s e frovnaces A
80 IR i .:.-..-.:.:i.: ....... P | A, 4:””»...-....; """"""""" Lamrmnmndanamesann 5‘ uuuuuuuu [ D

70 |-

Efficiency (%)

60

U B

50 : :

5V

14
Input voltage (V)

i2

20

100

90

Efficiency |

) i H : ' L .V AU
S . N Jrmammaaad T T B
| : ' | .

9

< 80 O R

= B e

Q )

& !

L ! ‘

5 !

i 70 ;

= s

GO |t s |- Arsmme e davanaanan DR SRR - [

: ; i

50 E i

14
Input voltage (V)
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2.1 () HRAFANBE .
Efficiency v.s. input voltage ConditionsTa : 25 C
Iout: 50% -~
100 %

12V

100

i : ; : Efficiency | E ; 3 :

AU S g fromommesgeeeeeeees N provenenedereene [ fromsr e frrmree
S R i e e ruvus T T B
£ gp b N SO R SR b U Bl hOt% SN SO SO
% : : : : : ! : ; ; ;
1=
&8
< e L L b R T T R R R EE
w70
m £ . '

B e e e L S S e E S

50 i i : : : i : i : i

8 10 12 14 16 18 20
Hnput voltage (V)
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2.2 BEFV 7 Mgt

Warm up voltage drift characteristics

PSS6-12-%

Conditions Vin : 12 VDC
fout : 100 %
Ta : 25°C
3.3V
0.40
. 3T 13 e S P
S 090 b
= 0.20 |
-E 0.10 |rrmmmemmedememermeeeedeme e e N fommeemeenn """"""""""""""""""""""
2 000
g !
§ I 1T e e e RS e A
) I S S . - SR SR
S ;
T8 T T T R EITTst SEPRRNPRR T SIS
-0.40 ‘ !
0.0 1.0 2.0 3.0 4.0
Time (hrs)
5V
0.40
030
&
P 0.20
S 0.10
£
g 000
)
g ) T 1 1 T e T
%‘ L0200 b
&) :
_030 _.vv”gas ..............................................
_0'40 1 [ i
0.0 1.0 2.0 3.0 4.0
Time (hrs)
12V
0.40
. 030 S U LPURUUER SRR EPRUUURRRRRS H S RO I S PUUTVIVY SRRV S
< 0.20 |rrrremmmmssborme oo s
&
B 000 e
£
g 000 p
(=]
% 74 J0 14 T AEUUUR SR SRS NS RS SRR RO SO
§ 0,20 _‘,.,H,A:‘ ________________________________________________
CO30 b s R S St
-0.40 =
0.0 L0 2.0 3.0 4.0
Time (hrs)
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2.3 RN

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
335
3.0
25
20
1.5
1.0
0.5
0.0

5V

Qutput voltage (V)

7.0
6.0
5.0
4.0
3.0
2.0
LO
0.0

12V

Qutput voltage (V)

16.0

14.0°

120
10.0
8.0
6.0
4.0
2.0
0.0

0 50 100 150 200 250 300

0 50 100 130 200 250 300

Output current (%)

0 50 100 150 200 250 300

Output current (%)
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2.3 BERRESY

Over current protection (OCP) characteristics

3.3V

e

g

Q

>

b=

g

<

5V
>
&b
&
o
=4
2
=
o
12V

2

o
&

S

=
g

<

4.0
35
3.0
2.5
2.0
15
1.0
0.5
0.0

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Conditions Vin :
Ta

P
F T L L L T TRt P ,“_i, ..... f’...jl.é ..............................
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AT N SR
0 50 100 150 200 250 300
QOutput current(%)

0 50 100 150 200 250 300

Output current (%)

0 50 100 150 200 250 300
Output current (%)
DENSEI-LAMBDA
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2.4 HASLH B3 D 45

Output rise characteristics

PSS6-12-%

Conditions Vin : 12 VDC
fout: 0%
Ta : 25°C
3.3V
CHI—> [ e
; £ ‘
~CHL. VDIV | CH2: 10VDIV_
\ 5ms/DIV
............................................. ,,;@*Vin
- S
CH2"">5 ................... = oV
& 'zv/bw """ Tl
Sms/DIV
12V
waout
CHI1—> |t sl OV
: L
CH2— |t Tl OV
ST S ‘1'om‘v'
5Sms/DIV
T-19
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2.4 HFSIH LAY PSS6-12-*
Output rise characteristics
Conditions Vin : 12 VDC
- Tout : 100 %
- Ta : 25°C
3.3V

el |V out

L et | <V 1)

CH2— ..... (_ oV

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

CHI IV/DIV CHZ IOV/DIV
Sms/DIV

EE T I i P A B R R B A S A M A A B R R I

é!" e ; : “—Vout

CHl_—) ‘,.'i :{(: <« OV

e e e | ER 0

I e L i

“CHL VDIV | CI. 10VDIV
5ms/DIV

12V

A N I T e B A I R R R R R R A BT

— <~"\/‘vOElT,

CH1- |t {le— ov

pismseers sl | €<V i1)

CH2_> ..... ...... F_OV

CHI svDIV | CH2: 10V/DIV
, Sms/DIV

DENSEI-LAMBDA T-20



2.5 MALHLTHY R

Output fall characteristics

3.3V

Conditions Vin :

CHI1— |}

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

CH] lV/DIV

CHZ IOV/DIV

100m

s/DIV

CHI= == |

L B S A S BEPI a

CH2—

LIS B A B B S L

—CH1: 2V/DIV _

CH2: 10V/DIV

100m

s/DIV

12V

CHI= |f——— | &

sttt et

Tt p ity b

T e e

CHL: 5V/DIV

CHZ 10V/DIV

100ms/DIV

DENSEI-LAMBDA
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12 VDC
fout: 0%
Ta : 25°C

“~Vout

{ a\:i w OV

<-Vin
1< 0V

HeVout

{|— oV

“—Vin

e oV

ll—vout

el |~ OV
i<—Vin
i oV

T-21



2.5 HASr B TR0 &

Output fall characteristics

PSS6-12-%

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

33V

CHI=|— ... .}

CHI=—1 =

CH2— |

12V

CH1— |

CH2— |

Y P A T SRR

N

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

1ms/DIV

~CHI: 2V/DIV

1ms/DIV

L “~Vout

L A B R SR R

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

" CHL: 5V/DIV

CH2 IOV/DIV

1ms/DIV

DENSEI-LAMBDA

Il «Vout

| 0oV

‘ “Vin
He— 0V

“-VYout

~| e OV

T “—Vin
— OV

— OV

~—Vin
— QV
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2.6 HAXLH LAY Rt

(ON/OFFav hu—/IE)

Output rise characteristics with ON/OFF CONTROL

3.3V

CHl—

CH2—

CH1—

CH2—

12V

CHl1—

CH2—

Conditions

EEAE B i S A A T SIS R R

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

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

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

CHl 1V/DIV

CHZ 10V/DIV

5ms/DIV

CRL R R B A R IR R

T T

NN

b

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

.........

PSS6-12-%

Vin :
Iout :
Ta :

12 VDC
0%
25°C

1 «~Vout

el = OV

“—Von/off

= ov

“«-Vout

Wl oV

<Von/off

e | = OV

~CHL: 2V/DIV

—CH2: 10V/DIV

Sms/DIV

i B R R I T R I A ]

AN R B R T i E i U

.....................
‘‘‘‘‘‘‘‘‘‘‘

oo e om e mer e
................

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

..........

CHI SV/DIV

CHZ IOV/DIV

Sms/DIV

DENSEI-LAMBDA

: «Vout

Jl— ov

«—Von/off
«— OV
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2.6 HAXHLERVEE (ONSOFF 2 bu—/)
Output rise characteristics with ON/OFF CONTROL

3.3V

CHi—

CH2—

CHI1—

CH2—

12V

CH1—

CH2—

PSS6-12-%

Conditions Vin ;
Tout : 100 %

" CHI: 1V/DIV_

—CH2: 10V/DIV

5ms/DIV

LA A A N e R B I S I R I

I

IO B ST ST S

b gl i oo et b

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

—CHL: 2V/DIV _

CH2: 10V/DI

Sms/DIV

T AN R A N

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

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

11111111111111

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

“CHI: 5V/DIV _

—CH2: 10V/DIV_

Sms/DIV

DENSEI-LAMBDA

Ta

He—Vout

« OV

“—Von/off

Hl— ov

1< Vout

| Y

“~Von/off

i 0V

«—Vout

e ov

“—Von/off
— 0V

12 VvDC

. 25°C
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2.7 HATHTHRVEE (ON/OFF 2y b a—/LE)
‘Output fall characteristics with ON/OFF CONTROL

3.3V

|5V

12V

CHI—

CH2—

CH1— !

CH2 e

CH1—=

CH2-

PSS6-12-%

Conditions Vin :

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

CHIL: 1VvDIV T Cip: 10V/DIV

100ms/DIV

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

“CHL 2VDIV | CH2: 10VDIV

100ms/DIV

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

CHL sVDIV | CH2: 10V/DIV

100ms/DIV

- DENSEI-LAMBDA

Iout .
Ta

Jl¢~Vout

| A\

— “—Von/off
e oV

11¢~Vout

| ov

«Von/off

|| ov

“—Vout

4| ov

=t —Von/off

«— OV

12 VDC
0 %

: 25 C
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2.7 HAMB TR R

(ON/OFF a2y h i L)

Output fall characteristics with ON/OFF CONTROL

CHIL— |

CH2—

CHI~—

CH2—

12V

CH1— |F

CH2—

PSS6-12-%

Conditions Vin :
Jout : 100 %

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

CHI IV/DEV

CHZ IOV/DIV

1ms/DIV

ll—Vout

R R R R R T R R N )

ol

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

CH2 IOV/DIV

1ms/DIV

CH1 5V/DIV

~CH2: 10V/DIV

1ms/DIV

DENSEI-LAMBDA

Ta

< Vout

“— OV

«Von/off

«— 0V

“—Von/off

ol ov

“—Vout

— 0V

“~Von/off

|« ov

12 VDC

;25 °C
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2.8 BELE (ATAE) &4

Dynamic load response characteristics

Conditions Vin:

3.3V
Load current tr = tf = 100us
fout 50% <=—=> 100% £=100Hz -
CHi—
CH2—
CHI1 : IOOmV/DIV CH2 : 1A/DIV
2ms/DIV
SV
Load current tr = tf = 100us
Tout 50% <—> 100% f=100Hz
CHl—
CH2—
CHlI : 100mV/DIV CH2 : 1A/DIV
2ms/DIV
DENSEI-LAMBDA

PSS6-12-%

12 VDC
Ta: 25°C

T-27



2.8 WEGL (AT Kk

Dynamic load response characteristics

PSS6-12-*

Conditions Vin: 12 VDC

12V
| Load current tr = tf = 100us
CHl1—
CH2—
CHI : 100mV/DIV CH2 : 500mA/DIV
2ms/DIV
DENSEI-LAMBDA

Ta: 25°C

T-28



2.9 ARV —VER (BAEWR) ek

Inrush current waveform

5V
CH1-—>
CH2—
CH1 : 20A/DIV CHZ 10V/DIV
10us/DIV

PSS6-12-%

Conditions Vin: 18 VDC

DENSEI-LAMBDA

fout: 100 %
Ta: 25°C

«Tin

—0A

«Vin

0V

T-29



210 BAY v TN, A KK '
Qutput ripple and noise waveform PSS6-12-*
Conditions Vin : 12 VDC

Tout : 100 %
[ 33V | . ' Ta : 25°C

20mV/DIV | 2 1 s/DIV
~ 28mVp-p .

20mV/DIV | 2 4s/DIV
36mVp-p

20mV/DIV | 2 1 s/DIV
' 19mVp-p

DENSEI-LAMBDA " T-30



2.11 RA v F v 7 EIRE AN ES

Switching frequency v.s. output power

3.3V

Switching frequency (kHz)

5V

Switching frequency (kHz)

500
800
700
600
500
400
300
200
160

12V

Switching frequency (kHz)

560

8GO0 b

700
600
500
400
300
200
100

Conditions Vin :

Ta

Output power (%)

Output power (%)

Output power (%)

DENSEI-LAMBDA

PSS6-12-%
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PSS6-12-%

Vin: 12 VDC

Conditions

Electro-Magnetic Interference characteristics

(2) HERTFEE FE/ A X)

2. 12 EMI&SiE

Tout : 100 %
25°C

Ta

VCClclass AT 7 U r—3trg v is A5 A

VCCI class A application system

Conducted Emission

3V

<—QP Limit
— AV Limit

[¢B(n Wi

R S ey
e
A
! N

110

30.00
[t}

1600

5.00

as0

Q.15

Frequenay

T-32
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12VDC

Jout : 100 %
1 25°C

PSS6-12-%

Vin :
Ta

T-33

Conditions

= A2
£ g
e —
=8 [
i i
<] o=
o (=
8= -
=] o
....................... a R I S et 8
™ ™
o § s ¥
................................ g g
i .

[y

HECp ¥/m)]
50
50
40
[dB{w ¥/m)]
50
50
40
0
20
19
]

DENSEI-LAMBDA

VCClclass AT 7Y r—3ra VA7 A

Electro-Magnetic Interference characteristics
VCClI class A application system

(b) MEEFBFEE (BH/ 12
Radiated Emission

HORIZONTAL:

5V

2,12 EMIS&YE

VERTICAL:



