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1. BlEFHE Evaluation Method
1.1 B ER Circuits used for determination
(1) #5F:  Steady state data

+Vin - +Voul.

— .
{
G- 18YDC — . P.S. @ VR
mmﬁmmmm&b? ~Min —Vout [.
L_.m_% or

Cortrofled termp. chomber

2y BENU T MHE  Warm up voltage drift characteristics

T b

-0 CNT

(3) WEFMEESME  Over current protection (OCP) characteristics

[ ——
+¥in  HYoutorr

» ~
g-18YDC T P, VR
I é.m 5 I M.mmj “Vin  ~Voulde] &

Controfied temp. chomber
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(4) A H BN YRS Output rise characteristics

+Vin -I—Voutl

PS. & [
“Vin  ~Vout é//i Ju

CNT

(5) HFIEB T 044 Output fall characteristics

WAL LBV FEERE L

Same as output rise characteristics

6 HANLERVHEE ( ON/OFF =ty b o—/uk)
Output rise characteristics with CONTROL ON/OFF

$Vin  +Voul

-vin ~Vout

12VDC —

H

CNT
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(7 HATLFRO&EE ( ON/OFF =l hu—iHF)
Output fall characteristics with CONTROL ON/OFF

AL LR ( ON/OFF=y ha—R) LRL
Same as output rise characteristics with CONTROL ON/OFF

) BEGE (BRRE)SME  Dynamic load response characteristics

Quipid current woveform
oyt B0% <~-> 1007  DUTY:50%

Hn BV f]\

Looad] 1

T EE—E Load| 2

Dynamic dummy load

12v0C — JL

Current probe

©) AS¥—TER (AT %% Inrush current characteristics

+¥in +Vout \

Ps. )@ @ R
AT EA (111 B oSN — -M*

o

C1: 4000uf Electroiytic Capacitor

&
&
@]
II
0
NT

Curreni probe
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(10) HA YV v T A, /A XEF  Output ripple and noise waveform

+¥in  Voul

L RS z‘”:w
-Yin  ~Vout
1.5m 500 Coble E ;
Qscifoscope
Ci: 1uF Film Copocitor R1: 50 @ Bonduidin: 100N

C2: 4700pF Ceromic Capacitor - J1: 50mm

12vDC

(11) EM I %1% Electro-Magnetic Interference characteristics
(a) HEHWTEE (FBE/ A X))  Conducted Emission Noise

o D=B0om

RIS B
B el 8RR 0 88 AR D.U.T.(Barth)
AMN B001.6mH

Spectrum Analyzer

EMI Test Receiver 1 i
RF Relay Matrix
J T N
Input line cord] simna H=40cm
I I by
i : | { -
e S BT Lo J - 0
1 4 Metal Ground Plain PAERNIE2 . ij';é,;ﬁ :
Earth fMiter Input Line

DENSEI-LAMBDA



PSS10-12-%

(b) METERBE @E%‘? /A4 X) Radiated Emission Noise

D=3in -
Spectrum Analyzer BB
EMI Test Receiver @ ) DT {Farth)
RF Relay Matrix (‘chgn“ic?aill Ar?t;n;z:) N
&
X._i ;ii Stand
; i ' ' e
§ g-VF~TH
; 80 Turn Table
; =80cm
.
1
= e
Py 0 A nER
, EEABE - =
i Metal Ground Plain I'{ﬂ;,ej}/ d Input Line

;garth

(1) VCCl class ARNET 7V r—3 g W AT b
VCCI class A application system

1 5”""”
N HVin  FYouldemem

DAL
C1 c2l,
12vDC — o zz P.S. R
LNV, [ —Vin  ~Vout
Lo CNT
C3 =2 C4==
cose
777
L1: 220uH C2: 220uF Clectrolytic Copocitor
C1. 10uF Film Capacitor C3,C4 : 4700pF Ceromic Capocitor
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List of equipment used
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EQUIPMENT USED

MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT, D1.1740
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TMS03B
S. SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY L.OAD TAKASAGO FK-200L
7 | INPUT POWER SUPPLY KENWOOD PD35-10
8 | CONTROLLED TEMP. CHAMBER | TABAI ESPEC SU-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESA
10 y 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 BBA%106

DENSEI-LAMBDA

T-6




PSS10-12-*

2. ¥tET—4%  Characteristics
2.1 Witk Steady state data
() A7 - B# - BEZEE)  Regulation - line and load, temperature drift

3.3V |
1. Regulation - line and load Condition Ta:25C
Jout\Vin | 9VDC | 12VDC | 18VDC line regulation
0% 3241V | 3,240V | 3241V 1.0mV | 0.031%
50% 3234V | 3233V | 3231V 3.0mV | 0.093%
100% 3225V | 3225V | 3224V 1.0mV 0.031%
load 16.0mV | 15.0mV | 17.0mV
regulation 0.50% 0.47% 0.53%
2. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 3223V | 3225V | 3225V | 2.0mv | 0.06%
5V |
1. Regulation - line and load Condition Ta:25C
lout\ Vin 9VDC 12VDC | 18VDC line regulation
0% C5.007V | 5007V | 5.007V 0.0mV | 0.000%
50% 5005V | 5.005V | 5005V 0.0mV | 0.000%
100% 5003V | 5003V | 5.003V 0.0mV 0.000%
load 4.0mV 40mV 4.0mV

regulation 0.08% 0.08% 0.08%

2. Temperature drift Conditions Vin : 12VDC
- Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 4977V | 5.003V | 5.006V | 29.0mV 1 0.58%
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2. #PE¥—%  Characteristics .
2.1 FRERE Steady state data
(1) AF7 &% - BEXE; Regulation - line and load, temperature drift

12v |

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

Tout \ Vin 9VDC 12VDC | 18VDC line regulation
0% 12,120V | 12,120V | 12.120V | 0.0mV | 0.000%
50% 12.118V | 12,117V | 12,115V | 3.0mV | 0.025%
100% 12.117V | 12,116V | 12.115V | 2.0mV | 0.017%
load 3.0mV | 4.0mV 5.0mV
regulation 0.02% 0.03% 0.04%
2. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12.050V | 12,116V | 12,135V | 85.0mV | 0.70%

DENSEI-LAMBDA T-8



2.1 ) HALE -V v AEBEMASEE

Output voltage and ripple voltage v.s. input voltage

3.3V

. Output voltége V)
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Conditions Iout : 100 %

Output volfage )
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2.1 2) HAEE -V v 7 VEERGANEE
Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %
Ta : -40°C —--
25 C s
85 C  wmomemr

12V

130 : j i H H ; H H . H - H 120

125 oot 10
: : : i Ogtput voltag : : : :
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105 P bt KPP andnose volpge | |

] T R
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o=

L]
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Input voltage (V)
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2.1 (3) %3 - ASBHHHIER

3.3V

Input current (A)

4.0

35

1.0

0.0
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5V

Input current (A)

4.0
3.5

3.0

Efficiency and input current v.s. output current Conditions Vin: 9 VDC
: 12 VvDC
18 VvDC
Ta 1 25°C
: 100
oo S— boeeaneaa foeenes dooeoeeao SRS PO I S M — 1 90
§ Efficiency | :
| eSS S 80
f ; 0E
: | Y
: : 60 3
: = | | e
— 1 | 05
S RN SR N L 1 T ‘., ~~~~~~~~~~~ 40
R : 2 30
20 40 60 80 100
Output current (%)
100
e g g 90
SN S ﬁ,,,.-msr-'-‘m‘;“"“""”";'“'ﬂ __________ TS 12
70
P
[+
6 g
=
40
30
20

60
Output current (%)
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2.1 (3) = -
Efficiency and input current v.s. output current ConditionsVin: 9 VDC -------

12V

Input current (A)

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

ASrERT BT
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2.1 (4) ZEIJANEE

Efficiency v.s. input voltage ConditionsTa : 25 °C

Touwt: 50% -~
100 %

3.3V

100
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2.1 (4) BEIFANEE
Efficiency v.s. input voltage ConditionsTa : 25 C
Jout: 50% -~~~
100 %

12V

100

: ! EifﬁCieﬁCy : ; | : :
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8()# ........................................................................................................................
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‘ I i i i 1 ' ' ' i B
s i . . . . ' . . i :
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i 1 . . i ' . ' : s :

50 : i ; a : : z : z ;
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Input voltage (V)
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2.2 BERY 7 MEIE

Warm up voltage drift characteristics

3.3V

QOutput voltage drift (%)

0.4

PSS10-12-*

Conditions Vin : 12 VDC

Tout : 100 %
Ta : 25°C

0.3 |
0.2 |
o1 b — — RSO S SN I —
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........................................................................................
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.....................................................................................
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Output voltage drift (%)
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2.3 EERERENE

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
35
3.0
2.3
2.0
1.5
1.0
0.5
0.0

5V

Output voltage (V)

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

12V

Output voltage (V)

16.0
14.0
12.0
100
3.0
6.0
4.0
2.0
0.0

ConditionsVin : 9 VDC --—----

0 50 100 150 200 250 300

0 50 100 150 200 250 300
Output current (%)
0 50 100 150 200 250 300
Cutput current (%)
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2.3 BB
Over current protection (OCP) characteristics
Conditions Vin : 12 VDC

Ta : <40 °C wvrmmn-
25 °C —-——-
3.3V 85 C

4.0 ; ‘ ‘ ; (

T s T e
S 30 o e e s T
o 25 S e N\
g | 1 ; | |
S 20 [ proaneeerees -------------- ——————————————
215 b - S
E | : z \ s
S 1.0 e e R S

0.5 | oo i e e

0.0 i : 1 P } }

0 50 100 150 200 250 300
Output current(%)
5V

7.0

6.0
2 50
[:h]

& 40
S

g 3.0
gz.o

1.0 : : { ,

0 50 100 150 200 250 300
: Output current (%)
12V

16.0

14.0
5 120
% 100
&

S 80
é‘ 6.0
o 4.0
2.0
0.0
0 50 100 150 200 250 300
Qutput current (%)
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2.4 WAL B Y S

Output rise characteristics

3.3V

12V

CH1—

CH2—

Conditions Vin :
Tout :
Ta

—Vin

« OV

CH1: 2V/DIV CH2: 10V/DIV
Sms/DIV

......... L pmm—— out

CHI = frmrerered e gy

CH1: 2V/DIV CH2: 10V/DIV
Sms/DIV

......... “—Vout

CH1— N . b, ......... ......... ......... ........ “— OV

CH2—

......... (——-Vin

S ........ ........ ......... ....... — oV

CH1: 5V/DIV CH2: 10V/DIV
5ms/DIV

DENSEI-LAMBDA
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12 VDC
0%

2 25°C

T-18



2.4 WAL ERY ST

Output rise characteristics

3.3V

CHI—

CH2— p

CHI—
CH2—

12V

CHI—

CH2—

Conditions Vin :

CHI: 2V/DIV CH2: 10V/DIV

Sms/DIV

CHI: 2V/DIV CH2: 10V/DIV

Sms/DIV

CHL: 5V/DIV | CH2: 10V/DIV

Sms/DIV

PSS10-12-*

12 VDC

Jout : 100 %

Ta

“Vout

«— 0V

“~—Vin

«— 0V

“~Vout

«- 0V

“Vin

«— 0V

DENSEI-LAMBDA
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2.5 HAEE TR &E

Output fall characteristics

3.3V

12V

CHi—

CH2—

CH1—

CH2—

CHI—

CH2—

Conditions Vin :

PSS10-12-%

12 VvDBbC
0 %
25°C

Iout :
Ta :

CH1: 2V/DIV CH2: 10V/DIV

50ms/DIV

CHI: 2V/DIV CH2: 10V/DIV

50ms/DIV

CHI: 5V/DIV CH2: 10V/DIV

«Vout

« OV

“—Vin

e OV

«—Vout

— 0V

“-Vin

— 0V

<—Vouf

— OV

“—Vin

— 0V

50ms/DIV

DENSEI-LAMBDA
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2.5 HASEH TRV Rk

Output fall characteristics

PSS10-12-%

Conditions Vin : 12 VDC:
Tout : 100 %
Ta : 25°C
3.3V
CH1— “Vout
«— OV
CH2— “Vin
«— OV
CHL: 2V/DIV CH2: 10V/DIV
500us/DIV
CH1— “—Vout
m e OV
CH2— “—Vin
e oV
CH1: 2v/DIV | CH2: 10V/DIV
500us/DIV
12V
CH1— “—Vout
- OV
........................................................ —Vin
.................................................... T e OV
CH1: 5V/DIV CH2: 10V/DIV
500us/DIV
T-21
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2.6 WAL h EA Y R

3.3V

CH1—

CH2—

CHI—

CH2—r

12V

CH1—

CH2—

(ON/OF F =12 b o—Lii) PSS10-12-%
Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 12 VDC
Iout: 0%
Ta : 25°C
“—Vout
«— OV
............................................................................... e_Von/Off
— OV
CH1: 2V/DIV CH2: 2V/DIV
Sms/DIV
__________________________________________________________________________________________________ —Vout
.............................................................................. — OV
—Von/off
.................. - OV
CHI1: 2V/DIV CH2: 2V/DIV
5ms/DIV
................................................................................................. —Vout
............................................................................. - OV
.............................................................................. «—Von/off
................... - OV
CH1: 5V/DIV CH2:2V/DIV
Sms/DIV
DENSEI-LAMBDA T-22



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

PSS10-12-%

Conditions Vin: 12 VDC
fout : 100 %%
Ta : 25°C
3.3V
................................................................................................. Fvout
CHi1— UL SRR FOUUTOPUL FOPUOUORE HPURIORS SOOI ST SR — OV
CHZ% ........................................................................... Wvonjoff
.................. — OV
CH1: 2V/DIV CH2Z: 2V/DIV
: 5ms/DIV
“—Vout
CH1— «— OV
CHZ__y .............................................................................. Q_VOH/Off
,,,,,,,,,,,,,,,,,, : - OV
CH1: 2V/DIV CH2: 2V/DIV
Sms/DIV
12V
TR T it DA OO U SO SO SO “—Vout
CH > [rmemmrmemened --ooevosdieriebomini b “— OV
CH2_> hbeanbmismmetasssbon (_Vonjoff
— OV
CHL1: 5V/DIV CH2: 2V/DIV
Sms/DIV
DENSEI-LAMBDA T.23



2.7 HAMBLTFRVEE (ON/OFFay kr—/Li) PSS10-12-%
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 12 VDC
Iout: 0%
Ta @ 25°C
3.3V

CH1— “—Vout

«— 0OV

_________ e ower
CH2— e ........ ........ ........ ......... ......... ......... — OV

CH1:2V/DIV - CH2: ZVIDIV
50ms/DIV

CH1— r —Vout

«— 0V

“—Von/off
— OV

CH1: 2V/DIV CH2: 2V/DIV
50ms/DIV

12V

CH1— “—Vout

« OV

......... e onolt
CHZW,,}. ......... ......... ......... ......... ........ ........ — OV

CHI: 5V/DIV | CH2:2V/DIV
50ms/DIV

DENSEI-LAMBDA T-24




2.7 AL TRV HE (ON/SOFF = hr—LEE)
Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CHI~»

CH2—

CHl—

CH2—

CHl—

CH2— p

PSS10-12-%

Conditions Vin: 12 VDC
Tout : 100 %
Ta : 25°C
“~Vout
- OV
<«-Von/off
«— OV
CH1: 2V/DIV CH2: 2V/DIV
500us/DIV
“—Vout
— OV
“—Von/off
— 0V
CH1: 2V/DIV CH2: 2V/DIV
_ 500us/DIV
“Vout
«— OV
“—Von/off
« OV
CH1: 5V/DIV CH2: 2V/DIV
500us/DIV
DENSEI-LAMBDA T-25



PSS10-12-%

2.8 WEHE (BAWARK) FE
Dynamic load response characteristics -
Conditions Vin: 12 VDC
Ta: 25°C

3.3V

Load current tr = tf = 100us
Iout 50% <— 100% =1kHz

CH1—

CH2—

......... | | 0A

CH1 : 100mV/DIV CH2 : 2A/DIV
200us/DIV

5V

L.oad current tr = tf = 100us .
Tout 50% <> 100% fo= 1 kTHz

CHl—

CH2—

_________ T Y

CHI - 200mV/DIV | CH2 : IADIV
200us/DIV

DENSEI-LAMBDA T-26



PSS10-12-%

2.8 BERE (BWRZE) ¥
Dynamic load response characteristics :
Conditions Vin: 12 VDC
Ta: 25°C

12V

Load current tr = tf = 100us
Tout 50% <— 100% =1kHz

CHI—

......... | |—0a

CH1 : 200mV/DIV CH2 : 500mA/DIV
200us/DIV

DENSEI-LAMBDA T2y



PSS10-12-%

2.9 AJrh—VER (BABR) ik
Inrush current waveform
' Conditions Vin: 18 VDC
Tout: 100 %

Ta : 25 °C
5V
«~—Tin
CH1— —0A
~—Vin
"CHI - 20A/DIV CH2 - 10V/DIV
10us/DIV

DENSEI-LAMBDA | T-28



2.10 AV v, /A X

Output ripple and noise waveform

3.3V

PSS10-12-%
12 VDC
Tout : 100 %

Conditions Vin :

Ta

13mVp-p

10mV/DIV__ |

13mVp-p

DENSEI-LAMBDA

: 25°C
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2,11 EMI%‘%%

Electro-Magnetic Interference characteristics
(a) #HEFIRFREE (FE/ 12X
Conducted Emission
VCCIclass ARG T 70 r—3ra W AT A
VCCI class A application system

Conditions

PSS10-12-*

Vin: 12 VDC
Tout : 100 %

Ta : 25°C

[dBgs Vi
10 " .
N 1 i
100 | ; :
s ! i
o | . .
I ]
80 b :
m...ﬂw%WWWFHH% —
i-—--—-—-“——-—-—l: it 1
—  BG [t — A
2 [ s 1 oo
Z Eoe 1 S T T T T
2 b
E ¢ oo E
w b R
Eo T e
w0 i R
E T 13
N T gy apr
ZB- |ZS Illl‘
;}[i\ \ .i;li"!i i
L 1 1 woai 13 1
10 fts LB LI S L ;
A ] ]
o i ier W ey
116 0,50 1,00

Fréquencg

QP Limit

" l—AV Limit

DENSEI-LAMBDA
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PSS10-12-%

12VDC

fout: 100 %
25C

Vin :
Ta

Conditions

VCClIclass AT ) re-tr g VAT b

Electro-Magnetic Interference characteristics
VCClI class A application system

(b) HEERBE (BH /1 X)
Radiated Emission

2. 11 EMI%tHE

5V

HORIZONTAL:

QP Limit

[d&(1s W/ m]

300
[MHz]

2080

- 108.0
Frequency

VERTICAL:

&l v/m)

t
&
o
=
7
e w9
[=
8=
@
......................................... g
o
o ¥
o =
kS e 2
||||||||||||||||||||||| i m
W
........................ N R S
E— o
................. nﬂ% =
i
M ]
2 2 2 & o e
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