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1. HIEFRE Evaluation Method
1.1 BIEE R Circuits used for determination
(1) ##4&ME  Steady state data
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Controliad temp. chomber

(2) B N7 M Warm up voltage drift characteristics
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(3) BEIREHESFME  Over current protection (OCP) characteristics
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Controlled terp. chomber

| (4) HiAsrB EADE  Output rise characteristics
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(5) HAMH TRV Output fall cheracteristics
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Same as outpd rise characteristics
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(6) BIERSS (ATEE) Mt Dynamic load response characteristics

Cuiput current waveform
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(7)) AFH—TBH (BAER) 6% Inrush current characteristics |
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8y WAV v, 7 A4 XEF  Output ripple and noise waveform
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C1: uF Film Copocitor R1: 50 © Bendwigtn: 100Nz
C2: 4700pF Ceromic Copacitor f1: 50mem

9) ARA v FrTRBEEHISES)  Switching frequency  v.s. output power

g-18vDe

it

Frequency tounter

DENSEI-LAMBDA . T-4



PSS1R5-12-%

( 10)‘ EM I & Electro-Magnetic Interference characteristics
(a) HEFIRTFEE (BB A4 X))  Conducted Emission Noise

B (i

W 4 B 0 O B8 4 DU T .(Barth)
AMM B0 01 S
H
Spectrum Analyzer E
EMI Test Receiver { : ]
RF Relay Matrix

/ AR e
Input line cordi gianag H=40cm
1 ; .
— T i
e Y E I o
b Metal Ground Plain T o W A EIR
Filter Input Line

Earth

(b) HEBRME (EH 1 X) Radiated Emission Noise

D=3m |

(REBEUE

Spectrum Analyzer
EMI Test Receiver DUT(Barth)

" Rel Matri %43;‘:‘7!» PUFT
RF Relay Matrix ""“‘“““‘“@ {piconical Anten?za) -

\?w | / S{/?nd

| = _
l oY F T
~ Turn Table

H=80ecm

1 T

7T SR EAME - ; ~L 0 anas
g ) Metal Ground Plain Ja T Input Line
Earth Filter

(1) VCCl class A RFIST 7 r—3 g A5 A
- VCCI class A application system

,\J&jk_/ gwm +Yaut
C1
TVDE e G R
L1 0.2mH C2: 100uF Electrolytic Capacitor
Ct: 47uF Electrolytic Capacitor C3,C4  2200pF Ceramic Capaciior

DENSEI-LAMBDA



1.2 ERREES

List of equipment used

PSS1RS-12-%

EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLO SCOPE HITACHI DENSHI V-1100A

2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DIL1740

3 | DIGITAL MULTIMETER AGILENT 34970A

4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM503B
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215

6 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L

7 | INPUT POWER SUPPLY DENSEL-LAMBDA GEN100-7.5

8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-261

9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA

10 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10

11 | EMI TEST 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. HME7—4&  Characteristics
2.1 EietE Steady state data
(1) AF7 - Bff- BEXE Regulation - line and load, temperature drift
[ 33V |
1. Regulation - line and load Condition Ta:25C
Tout\ Vin ovVDC 12vDC | 18VDC line regulation
0% 3244V | 3.245V | 3245V | 1.0mV | 0.031%
50% 3.244V | 3.244V | 3244V | 0.0mV | 0.000%
100% 3.243V | 3243V | 3243V | 0.0mV | 0.000%
load 1.0mV 2.0mV 2.0mV
regulation 0.03% 0.06% 0.06%
2. Temperature drift Conditions Vin : 12VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 3.220V | 3243V | 3.240V | 14.0mV | 0.43%
3V
. Regulation - line and load Condition Ta:25C
Tout\ Vin ovVDC 12VDC | 18VDC line regulation
0% 5.006V | 5.006V | 5.007V | 1L.OmV | 0.020%
50% 5.006V | 5.006V | 5.006V [ 0.0mV | 0.000%
100% 5.005V | 5.005V | 5005V [ 0.0mV | 0.000%
load 1.0mV 1.0mV 2.0mV
regulation 0.02% 0.02% 0.04%
. Temperature drift Conditions Vin : 12VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 4985V | 5.005V | 5000V | 20.0mV I 0.40%
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Characteristics
Steady state data

2.
2.1
(1)

12V

1. Regulation - line and load

fout\ Vin

PSS1RS-12-*

AN - Bfr - {BEZEE;  Regulation - line and load, temperature drift

Condition Ta:25C

9vDC | 12VDC | 18VDC line regulation
0% 12,057V | 12.059V | 12.059V | 2.0mV | 0.017%
50% 12.057V | 12057V | 12.057V | 0.0mV 0.000%
100% 12056V | 12.056V | 12.056V | 0.0mV | 0.000%
load L.0OmV 3.0mV | 3.0mV
regulation 0.01% 0.02% 0.02%
2. Temperature drift Conditions Vin : 12VDC
‘ Iout : 160%
Ta -40°C 25°C 85°C | temperature stability
Vout 12.006V | 12.056V | 12.063V [ 57.0mV | 0.47%
DENSEI-LAMBDA



2.1 (2) HAERE -V v 7 VEESASEE

PSS1RS5-12-%

Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %
Ta : -40 °C =m=mmer
25°C ———-
85 °C
3.3V
4.0 : 100
35 b bl Qntputml.tag@ _______________________________ 1 g0
% : : : : : : : : f 85
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_@ : : : : : : : : : 5 : - o
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,45, 25 ,,,,,,, e P R e R R CERE MR R _ 40 2 ,..6
£ R]pple and no;se voltage ol
O201t1 % ..... ~. ...... 3 ...... U S S A DU 4 20 e
1.5 ? B B S— 0
8 10 12 14 16 18 20
Input voltage (V)
Ta :-40°C -
25 C e
85 °C
5V
6.0 _ ‘ ‘ ; : : ‘ ; : : ; 120
55 ...... ,,,,, AAAAAA AAAAAA ...... ...... ...... ...... 100

Lh
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Output voltage (V)
B
Ln

W
[ T
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<

Ripple and noise
voltage (mV)

12 14 16 18

Input voltage (V)
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2.1 (2) HABE - ¥ v PVBERASEE

Output voltage and ripple voltage v.s. input voltage

12V
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Conditions lout : 100 %
Ta : -40°C

25°C
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2.1 (3) %=, « AFERIHIER

Efficiency and input current v.s. output current

PSS1RS-12-%

Conditions Vin ©

Ta :

3.3V

Input current {(A)

0.8

0.7

0 60
Output current (%)

SV

Input current (A)

0.8

0.7

0 _ 60
Output current (%)
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Efficiency (%)
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2.1 (8) 2= - ANEHXH B

Efficiency and input current v.s. output current Conditions Vin:. 9 VDC ---———-
1ZVDC ——i—-
- 18 VDC ——
Ta : 25°C
12V
0.8 100
0.7 : : 90
0.6 80
SEE 70F
B
E 0.4 608
% 0.3 505
0.2 40
0.1 30
0.0 20
0 20 40 Output currggt (%) 80 100
DENSEI-LAMBDA T-12



2.1 (4) BEHATEL

Efficiency v.s. input voltage

PSS1RS5-12-%

ConditionsTa : 25 °C
out: 50% ---——--
100 %
3.3V
100 )
90 N ......................
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g 80 : : : : Efficienicy " : : : :
5 : : : : ; : : : ' ‘ ‘
2 7 e A
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E """"""" T :
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100
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k= : :
ﬁ : : :
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8 16 12 14 16 _18 20
Input voltage (V)
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2.1 (4) BB ATNEE
Efficiency v.s. input voltage ConditionsTa : 25 °C
fout : 50 % -——————-
1006 %

12V

100

90 » AAAAAAA ....... ....... e L ....... ...... ,,,,,,, ,,,,,,,

80 L. T

""""

L I ....... ....... ....... ,,,,,,, r uuuuuuu S S SR N

Efficiency (%0)

i)

60 |- S S P . A S

50 : ; : : ; ; : :
8 10 12 14 16 18 20
Tnput voltage (V)

DENSEI-LAMBDA T-14



2.2 MEFY 7 MMEE

Warm up voltage drift characteristics

PSS1IRS-12-%

Conditions Vin : 12 VDC
Tout : 100 %

Ta : 25°C
3.3V
0.4 ;
03 b oot b .................
& 02 | R
= z
-% T T O B U S I R PR
@ :
g 00 5
=) :
R 0 s T PR S
= :
T T S P PO P
o :
B Y S O EREERRTRI PRTPRISR
-0.4 i
0.0 1.0 2.0 3.0 4.0
Time (hrs)
5V
0.4
03 e SRR AL AR R ARREE
S’S« 02 |- ...................................
€ ;
E 0Ll |t e B AR
Q :
g 00 ;
= :
L T S PR, RS P S R
= :
g‘ W0 Lo T
O :
_0.3 .................................... ::..v....v..v....v.:.,....v. .........
“0.4 1 |
0.6 1.0 20 3.0 4.0
Time (hrs)
12V
0.4
03 |-
g 0.0 oo
=
% 0[1 L
0
&g 00
)
‘; T I T T
§ W02 b
) Y S N S
-0.4
0.0 1.0 2.0 3.0 4.0
Time (hrs)

'DENSEI-LAMBDA

T-15



2.3 BB IR

Over current protection (OCP) characteristics

Quiput voliage (V)_

e e o )
h

PSS1RS-12-%

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

o
o h

o

................................................
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o o
o

0 50 100 150 200 250 300

S5V

Output voltage (V)

7.0
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3.0
20
1.0
0.0

12V

Output voitage (V)

16.0
14.0
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10.0
8.0
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4.0
2.0
0.0

Output current(%)

0 50 100 150 200 230 300

Output current (%6)

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

0 50 100 150 200 250 300

Output current (Yo)
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2.3 BEIREEEIE

Over current protection (OCP) characteristics

3.3V

5V

12V

ConditionsVin : 12 VDC

Ta : -A40°C wrvrvmnm
25 C ——e-
85 C
4.0 - ” ; . ;
35 Fooreoes ........... ........... .......... ..........
s 30 b R R e ’\ ..........
@ 25 booeeeoos ........... .......... \ ...... ‘.‘.\§ ..........
- R e N N
s 3 | | SN
é. 1'5 ,,,,,,, ........... ........ AAAAAAAA AAAAAAA \ ‘ ..... “.\.u
S 1'0 ,,,,,, , .......... ....... AAAAAAA AAAAAAAAA } , ....... !\“
05 b-ooeee Beaneen AAAAAAAAAA AAAAAAAAA "
0.0 i i i i i
0 50 100 150 200 250 300
Output current(%6)
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& 50
Q
& 40
Z 30
g 20
o
1.0 : : ‘ : :
0.0 3 i i ' i i
0 50 100 150 200 250 300
Output current {%4)
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S 120
g 10.0
E 8.0
g .
a 6.0
8 4.0
20
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0 50 100 150 200 . 250 300

Output current (%)
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2.4 M H FA 0 sk

Output rise characteristics

3.3V

CHI—

CH2—

|5V

CHI—

CH2~>

12V

CH1—

CH2—

Conditions Vin :
Iout :

CH1: 1V/DIV CH2: 10V/DIV

5ms/DIV

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

5ms/DIV

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

S5ms/DIV

DENSEI-LAMBDA
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Ta

—Vout

«— 0V

«—Vin

«— 0V

—Vout

«Vout

« 0V

«—Vin

« 0V

12 VDC
0 %
. 25°C
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2.4 HATH ERBY etk

Output rise characteristics

3.3V

CHI1— |

CHZ2—

CHIl—

CH2—

12V

CHI—

Conditions Vin :

CH1: 1V/DIV CH2: 10V/DIV

Sms/DIV

Sms/DIV

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

Sms/DIV

DENSEI-LAMBDA
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12 VDC

Tout ;: 100 %

Ta

«Vout

— OV

— 0V

«Yout

«— OV

«—Vin
«— OV

«—Vout

— 0V

—Vin

«— 0V

: 25°C
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2.5 HAMETRY &M

Qutput fall characteristics

3.3V

12V

Conditions Vin :

CH1: 1V/DIV CH2: 10V/DIV -

200ms/DIV

CHI—

CH2—

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

ZOOmstIV

CHI—

CH2: 10V/DIV

CHI: 5V/DIV

200ms/DIV

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

«Vout

— 0V

|¢Vin

— 0V

—Vout

— 0V

«—Vin

«— 0V

“—Vout

<~ OV

«<—Vin
— OV

T-20



2.5 HAE TR I PSS1RS5-12-%

Output fall characteristics
Conditions Vin : 12 VDC
Tout : 100 %
Ta : 25°C
3.3V

CHI1— <~Vout

«— 0V

CH2- )
—Vin
— OV

CH1: IV/DIV CH2: 10V/D1V
2ms/DIV

CH1— “~—Vout

— 0V

—Vin
«— OV

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

12V

« OV

CH2—>l —Vin
— 0V

CH1: 5V/DIV CH2: 10V/DIV
2ms/DIV
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2.6 BELE (AWM B
Dynamic load response characteristics
Conditions Vin: 12 VDC
Ta : 25°C

3.3V

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

CH2—>

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

5V

Load current tr = tf = 100us
Iout 50% =—> 100% £=100Hz

CHl'“; ........ W i ........ \/’_ﬂ_ <_V0

CH2—

......... e oA

CHI : 100mV/DIV CH?2 : 200mA/DIV
2ms/DIV
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2.6 BENE (AMSE) Bk
Dynamic load response characteristics
Conditions Vin: 12 VDC

. Ta : 25°C
12V
Load current tr = tf = 100us
Tout 50% =—>= 100% £=100Hz
CH1—>
CH2—
CHI : 100mV/DIV CH2 : 100mA/DIV
2ms/DIV
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2.7 ANJp— VB (RANER) B
Inrush current waveform
Conditions Vin: 18 VDC
Tout: 100 %
Ta: 25°C
5V

CHl—

CH2—

€0tttk bog ot L ofoQ o BoToEopoi it iioEoopfiToraiiiigoiiiiporoiii

CH1 : 10A/DIV CH2 : 10V/DIV

10us/DIV

DENSEI-LAMBDA
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2.8 BAV v TN, AR \ PSS1R5-12-x%

Output ripple and noise waveform
Conditions Vin : 12 VDC

Iout: 100 %

3.3V l Ta : 25°C

[0mV/DIV__ | 2gs/DIV
SmVp-p

SV |

10mV/DIV [ 2us/DIV
8mVp-p ‘

12v_ |

10mV/DIV | 2 1 S/DIV
12mVp-p
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2.9 AA vF AR HAIES
Switching frequency v.s. output power
Conditions Vin : 9 VDC ~~==rm-

3.3V : Ta : 25 C

900
300
700
600
500
400
300
200
100

Switching frequency (kHz)

Cutput power (%)

5V

900
800
700
600
300
400
300 SO e

200 _ ............. ............. “'""'“-—- ......
100 | S e S P

Switching frequency (kHz)

Output power (%}

12V

900
800
700
600
500
400
300
200
100

Switching frequency (kHz)

Output power (%) '
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Electro-Magnetic Interference characteristics

(2) FEEUETRE (RE/ A X)

2. 10 EMI4EME:

Vin: 12 VDC

Conditions

Tout : 100 %

Conducted Emission

1 25°C

Ta

VCClclass A XIST 7Y r—3ra P A5 b

VCCI class A application system

SV

—QP Limit
~—AV Limit

B0 V]

B e =
R ---m-: i N ANEORORS NP RURENEY NUVI REP

RS SR IV SRS NN NN NN DU EEE s il
5 iy
* JJJI}I!JW
© & g 8 2 € g g 8 8§ ¢ @
— e & & = B & & & —

e

36.00
[ 23

100

5.00

0.50

1%

Freguenoy
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PSS1RS-12-

Vin : 12VDC

Conditions

Electro-Magnetic Interference characteristics
(b) MEFERME (G&H/ 1 X)

2.10 EMI4FHE

Tout : 100 %

Radiated Emission

1 25°C

Ta

VCClclass A X7 7V ir—3sg Wi A5 A

VCCI class A application system

5V

HORIZONTAL:
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VERTICAL:

T-28

DENSEI-LAMBDA





