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1. HEFHE Evaluation Method
1.1 BIEMEBE  Circuits used for determination
(1) #5F:  Steady state data
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36~76YDC = v 3. /C:@

=Vin ~Voul
;mwwwm«%a CNT
I

Controfled femp, ¢homber

(2) BEEFU 7 MFE  Warm up voltage drift characteristics
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(3) BEESRERFE  Over current protection (OCP) characteristics
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(4 HAZL EDVEME  Output rise characteristics

; +¥in - +Voul

—

; ONT

48vDC

(5) HANHL T Y ¥ Output fall characteristics

HIASE S ERDRHEL R T

Same as output rise characteristics

(6) HAXZHLENVEHE ( ON/OFF=y bu—/VER)
Output rise characteristics with CONTROL ON/OFF

+Vin  +HVout

48VDC - VR

P.S.

~Vin ~Vout

CNT
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(7y HAXBLTAVEE ( ON/OFFay hua— k)
Output fall characteristics with CONTROL ON/OFF

AL ERD&E ( ON/OFFay bu—L#) LREL
Same as output rise characteristics with CONTROL ON/OFF

(8) BELE(BHEZE)FME  Dynamic load response characteristics

Qutpul curreat woveform
iout 0% <w~> 1007 DUITIH0%

L-Vén +lef1 /

7 l e
Loag;
48VDC =N [
| L sy e ok
i --thl 4 3

Mﬁ;:ncmic dummy load

4oz

i

___;_::

Current prohe

CNT

9 ASv—EHR (BABI) %%  Inrush current characteristics

m

+¥in  +Vout i\

¢ ; P.S. v R
—
~Vin  ~Voul &l 4 .

Gurrent probe

78VDC =

|
i

—& CNT

C1: 4000uF ELlectrolytic Capacitor
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(10) HAY v 7. /A X Output ripple and noise waveform

+¥in :\—;u—i—l

\ ;
4VDC— @ PS. cil R
if!! & ~\in —Vout ‘/WW l
—_“l,{;m N LEN
1.5m 500 Cable -
c2 |Oscitioscope
C1. 1uF Film Capocitor R1: 50 @ T |Bondwidth: 100MHz
C2: 4700pF Ceramic Capacilor f1: 80mm

(11) EM I &% Electro-Magnetic Interference characteristics
() HEWTEE B8/ 1X) Conducted Emission Noise

D=80cm

Bl B B IR AR D U.T.(Barth)

AMN S0/ 1.GmH

!
| AEmBRGRE
i
|

Spectrum Analyzer
mMI Test Receiver £ } i
RF Relay dMalrix

f MNAER -
Input line cord] gimma H=40cm
| ' .
o e 4 = 1 1
o i N BT Lt s
1 Met',ai G‘?ound Plain T o W ’,’?/ A EIR
BEarth Filter Input Line
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(b) MEERME (BEH /A X)  Radiated Emission Noise

Speclrum Analyzer hEBRBEGED
EMI Test Receiver DAULT.(Farth)

3 i %4 SAE PuEy
RF Relay Matrix (léicgnicixib Antér;nza) R
fu)
;i ; Stand

) ' N
g T TR
Turn Table

l | o, A
EYavat il ke o AnaR
nput Line

;
P

s
i3 Metal Ground Plain Ja T
Barth Filter

(1) VCCleclass ARG 7 77U &r—3a AT A
VCClI class A application system

sy

+¥in YU

ABVDG k- P =5 R

w¥in  ~Youlg—

B i L"- : CNT
“T0T L_cgse |

L1: 470uH C2: 22uF Electrolyiic Copocitor
C1: 0.47ufF Film Capocitor C3,Ca ;. 4700pF Ceramic Capacitor
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12 EABIEREEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE, HITACHI DENSHI V-11004
> | DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740
3 | DIGITAL MULTIMETER AGILENT - 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM503B
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 | INPUT POWER SUPPLY TAKASAGO AA2000XG
§ | CONTROLLED TEMP. CHAMBER TABAIESPEC _ SU-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHSI0
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 BBA0106
DENSEI-LAMBDA T-6
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2. ¥%5—4#  Characteristics
2.1 Bk Steady state data
(1) ANF - B - BEZXE Regulation - line and load, temperature drift
| 33v |
1. Regulation - line and load Condition Ta:25°C
Iout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 3.256V | 3.255V | 3.253V 3.0mV 1 0.092%
50% 3.250V | 3.249V 1 3247V 3.0mV | 0.092%
100% 3,243V | 3,243V | 3242V 10mV | 0.031%
load 13.0mV | 12.0mV | 11.0mV
regulation 0.40% 0.37% 0.34%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 3227V | 3243V | 3.242V | 16.0mV l 0.49%
L s5v |

1. Regulation - line and load

Condition Ta:25C

fout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 4979V | 4980V | 4980V 1.0mV | 0.020%
50% 4977V | 4977V | 4.978V 1.0mV | 0.020%
100% 4974V | 4975V | 4.975V 1.0mV | 0.020%
load 5.0mV 5.0mV 5.0mV
regulation 0.10% 0.10% 0.10%

2. Temperature drift

Conditions Vin : 48VDC
Tout: 100%

Ta -40°C 25°C 85°C | temperature stability
Vout 4957V | 4975V | 4.972V | 18.0mV i 0.36%
DENSEI-LAMBDA
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2. T &
2.1 B

Characteristics
Steady state data

PSS10-48-%

(1) AFD - A - BEZXHE) Regulation - line and load, temperature drift

12V |

1. Regulation - line and load

Condition Ta:25C

Tout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12,097V | 12,098V | 12.097V |} 1.0mV | 0.008%
50% 12,095V | 12.097V | 12.095V | 2.0mV 0.017%
100% 12,096V | 12096V | 12.094V | 2.0mV | 0.017%
load 2.0mV | 2.0mV | 3.0mV
regulation 0.02% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 12,020V | 12.096V | 12.104V | 75.0mV t 0.62%

DENSEI-LAMBDA
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Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %
Ta :-40°C -~
25 C e
85 C
3.3V
4.0 100
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Input voltage (V)
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55 - ........................................................................ { 100
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§ ’ Rlpple and n01se voitage &
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Input voltage (V)
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2.1 (2) HABE -V vy 7VEEIANERE
Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %
Ta :-40°C -~

25 °C ———-
85°C ——

12V

13.0
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125 e iv* ......... , --------- 1W,j§v ......... ........ - 100
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30 40 50 60 70 80

Input volfage V)

DENSEI-LAMBDA T-10



PSS10-48-%

2.1 (3) B - AN B

Efficiency and input current v.s. output current Conditions Vin :» 36 VDC -------
48 VDC —-—-—-
- 76 VDC ——r
Ta : 25°C
3.3V
0.8 100
07 bbb g
; i § ; Efﬁmenoy 3 ; : |
0.6 3 80
<05 708
= )
£ 0.4 60 2
£0.3 50
g R
0.2 40
0.1 30
0.0 20
5V
0.8 1 ; ; ; i 1 : : : : 1oo
R oo oo E fﬁé‘léﬁ‘cy SR froeees oo e 90
S % i ..-a..-“ e il '-"'-'i‘-"" - —*-‘
0.6 80
S0 708
§ g
E 0.4 60 &
. :
%0.3 5035
0.2 40
0.1 30
0.0 20

Output currggt (%)
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2.1 (3) Zh=FE - AHERHAER

Efficiency and input current v.s. output current Conditions Vin :- 36 VDC -------
. 48 VDC —-——
76 VDC
Ta : 25°C
12V
0.8 — 100
07 b LCEfgleney ! L 1 90
0.6 80
Los ; 708
g ‘ z
EO‘A' T T B S R el . 50§
- : E l i 2
T R e e s e e S T S - 50%
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00 2 - ; i % { | 20
¢ 20 4 80 100

0 Qutput cm'rggt (%)
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2.1 (4) BBEIIANEE
Efficiency v.s. input voltage Conditions Ta : 25 °C
Iout : 50% -~
100 %

3.3V
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2.1 (4) AFHANEE
Efficiency v.s. input voltage ConditionsTa : 25 C
fout: 50% 77"
100 %

12V

100

g g : Efficlency : ;
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2.2 BERFY 7 Mt

Warm up voltage drift characteristics

3.3V

Output voltage drift (%)

0.40
0.30
0.20
0.10
0.00

-0.10

-0.26
-0.30
-0.40

PSS10-48-%

Conditions Vin : 48 VDC
Tout : 160 %
Ta : 25°C

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

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

5

<

Qutput voltage drift (%)

0.40
0.30
0.20
0.10
0.00
-0.10
-0.20
-0.30
-0.40

12V

Output voltage drift (%)

0.40
0.30
0.20
0.10
0.00

~0.19

-0.20
-0.30
-0.40

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

i U H U

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

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

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

..............................................
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2.3 WEMRESEM
Over current protection (OCP) characteristics
Conditions Vin : 36 VDC --————--
48 VDO —-—-—-
76 VDC

3.3V | Ta : 25T

4.0
: ; : ; :

| Y- J A TN T S R S
: . ; i :

R e AN e SRS

) RS SSURRUONINN SO A SO W O U
2.5 ! : N ! !

3 T s COITETEIRITEERN I RO SR Rt [ISPPREEER
; : P : :

E.S SO <1 uuuuuuuuuuuuuuu E ............... 3. PSR R unsuuu“.-.---.-.s ...............
: : DN : :

1.0 b oo , ............. r uuuuuuu . \. ............. , ,,,,,,,,,,,,,,,,
i I ¥ R i

IR T ——— in,u‘, ............ T
0.0 ; : : ; :

0 50 100 150 200 250 300
Qutput current(%s)

Qutput voltage (V)

5V

7.0
6.0
5.0
4.0
3.0
2.0
1.0 : ‘ 1 : :
0.0 . e a ; a

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

Quiput voliage (V)

12V

16.0 : ‘ ’ , ‘
14.0 o s oo
120 R S S E—
10.0 R — N S—
8.0 ﬁ f 3 | :

50 | AN

4.0 ; | N

2.0 : R S SN

Output voltage (V)

0 50 100 150 200 250 360
Qutput current (%)
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2.3 IEEIREER
Over current protection (OCP) characteristics
Conditions Vin : 48 VDC

Ta : 40 °C ——vrmm
25C ———-
3.3V 85 C

4.0 . ‘ : . '

3.5 [ T S e s
$ 20 [ e
PR i — S A— LI IR F— e
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E 20 e e oo AN o
5 I b ] AN e e
g 19 i 3 TN a
8 10 N e ——

T I
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0 50 100 150 200 250 300
Qutput current(%)
5V
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2 5.0
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& 40
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Z 30
B
8 2.0
1.0 : ' :
0.0 ; a | I
0 50 100 150 200 250 300
Output current (%o}
12V
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812.0
S 10.0
)
S 80
=
% 6.0
o 4.0

2.0

0.0

0 50 100 150 - 200 250 300
Cutput current (%6)
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2.4 WA LAY FetE PSS10-48-%
Output rise characteristics
Conditions Vin: 48 VDC
Iout: 0%
Ta : 25°C
3.3V

"< Vout

CH1- “l—ov

«Vin
— 0V

CH2—

CH1: 2V/DIV CH2: 50V/D1V
Sms/DIV

|

< Vout

CHI = ot gy

~~~~~~~~~ R I B A AR P
CH2— ........ ........ ......... ......... ......... ...... ......... —QV

CH1: 2V/DIV CH2: 50V/DIV
5ms/DIV

12V

i ~ < Vout

CHI— —ov

......... - Vil‘l
; S ....... ......... ......... ......... ......... ......... ........ — OV

CH2—

CH1: 5V/DIV CH2: 50V/DIV
Sms/DIV
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2.4 WASLH EAY Kk

Output rise characteristics

- PSS10-48-x

Conditions ' Vin : 48 VDC
Iout: 100 %
Ta : 25°C
3.3V
<~ Vout
CH1— =0V
................... % Vin
CHZ% ............................................................................... (.m_“ OV
CH1: 2V/DIV CH2: 50V/DIV
Sms/DIV
o [t VUt
CH1— Al—ov
................... e Vin
CHQ.____) ............................................................................ - OV
CHI1: 2V/DIV CH2: 50V/DIV
S5ms/DIV
12V
“~Vout
CHl— — 0V
................... “Vin
CH2 > | et cccos e b b — OV
CH1i: 5V/DIV CH2: 50V/DIV
Sms/DIV
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2.5 A B TR ik

Output fall characteristics

3.3V
CHI1->
CH2-
CHI1-
CH2—
12V

CHI—

CH2—

Conditions Vin :

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

50ms/DIV

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

50ms/DIV

CH1: 5V/DIV CH2: 50V/DIV

50ms/DIV

DENSEI-LAMBDA
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48 VDC
0%
25 C

Iout :
Ta

“— Vout

«— QV

“— Vin
“— QV

“— Vout

— 0V

— Vin
— QV

«- Vout

« 0V

“— Vin
— 0V
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2.5 HALBTRY

Output fall characteristics

3.3V

CH1—

CH2—

CH1—

CH2—

12V

CHl—

CH2—

Conditions Vin :

PSS10-48-%

48 VDC
Jout: 100 %
Ta : 25°C

« Vout

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

500us/DIV

= Vout

Y

“Vin
— 0V

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

500us/DIV

<« Vout

0V

— Vin
«— 0V

CH1: 5V/DIV CH2: 50V/DIV

500us/DIV

DENSEI-LAMBDA
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2.6 HAB ERVEHE (ONSOFF=2y ho—iuE

33V
CH1—
CH2—
CH1—
CH2—
12V

CHI~

CH2—

. A PSS10-48-x
Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 48 VDC
TIout: 0%
Ta : 25°C
“- Vout
- OV
«— Von/off
— OV
CH1: 2V/DIV CH2: 2V/DIV
Sms/DIV
< Vout
«— 0V
“— Von/off
sl 1AV
CH1: 2V/DIV CH2: 2V/DIV
Sms/DIV
“— Vout
: « 0V
< Von/off
CH1: 5V/DIV CH2: 2V/DIV
Sms/DIV
DENSEI-LAMBDA T-22



2.6 HAIH £ D R

(ON,/OFF =ty b z— VB

Output rise characteristics with ON/OFF CONTROL

3.3V

CHl—

CH2—

CH1—

CH2—

12V

CH1—>

CH2—

Conditions Vin :

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

5ms/DIV

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

S5ms/DIV

CHI1: 5V/DIV CH2: 2V/DIV

S5ms/DIV

DENSEI-LAMBDA

PSS10-48-*

48 VDC

Tout : 100 %

Ta

“ Vout

— 0V

« Von/off
«— OV

“- Vout

“— 0V

<« Von/off
«— OV

< Vout

“— 0V

< Von/off
« OV

2 25C
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2.7 WAL TRYEE (ON/OFF 2ty b r—/uh) PSS10-48-%
Output fall characteristics with ON/OFF CONTROL '
Conditions Vin : 48 VDC
‘ Tout: 0%
Ta : 25°C
3.3V

CHl— “ Vout

— 0V

< Von/off
— 0V

CH2—

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

CHL= | o < Vout

|~ OV

| <— Von/off
— 0V

CH2—

CHI1: 2V/DIV CH2: 2V/DIV
50ms/DIV

12V

CHi— “— Vout

— 0V

L ......... ........ % — Von/off
......... ......... ......... ......... ......... ......... ......... — OV

CH2—

CH1: 5V/DIV CH2: 2V/DIV
50ms/DIV
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2.7 HANZBLTHROEE (ONOFF 2y b o— Vi)
Output fall characteristics with ON/OFF CONTROL

CH1—

CH2—

CH1—

CH2~

CHI—

Conditions Vin :

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

500us/DIV

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

500us/DIV

CH2: 2V/DIV

CHI1: 5V/DIV

500us/DIV

PSS10-48-*

48 VDC

Tout : 100 %

Ta :

«- Vout

— 0V

= Von/off
— 0V

<« Vout

“— 0V

«~ Von/off
«~— QV

“— Vout

“— 0V

— Von/off
“« OV

DENSEI-LAMBDA

25°C
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2.8 BELE (RFRE) it
Dynamic load response characteristics
Conditions Vin: 48 VDC
Ta: 25°C

33V

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

CH1—

CH2—

......... VST N TN W N N -y

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

5V

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

CHI1—

CH2—

......... S T - W, N

CH1 : 100mV/DIV - CH2 : 1A/DIV
200us/DIV
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PSS10-48-

2.8 BELE (ANARZE) i
Dynamic load response characteristics
Conditions Vin: 48 VDC
Ta : 25°C

12V

Load current tr=tf = 100us
Iout 50% ~—> 100% f=1kHz

CHI—

_________ S T - —

CHI1 : 200mV/DIV CH2 : 500mA/DIV
200us/DIV

DENSEI-LAMBDA T-27
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2.9 AN —UBEK (BNER) it
Inrush current waveform
Conditions Vin: 76 VDC
Jout: 100 %
Ta: 25°C

SV

~Tin

CH1—

—0A

“Vin

CH2— ' ......... ......... ......... ......... ......... ......... «—QV

CH1 : 50A/DIV CH2 : 50V/DIV
10us/DIV
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2.10 HAV v Tn, /4 X
Output ripple and noise waveform

[ 33V |
10mV/DIV l 11 s/DIV
15mVp-p
5V I
10mV/DIV | 1¢s/DIV
19mVp-p
12V |

10mV/DIV l 1 ¢s/DIV

19mVp-p

DENSEI-LAMBDA

PSS10-48-%

Conditions Vin : 48 VDC
Iout : 100 %

Ta

25°C

T-29
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2. 11 EMI%siE
Electro-Magnetic Interference characteristics
(2) T FEE (FB/ 14X Conditions  Vin : 48 VDC
Conducted Emission Tout : 100 %
VCClclass AT 7Y r——3r9 P RT A Ta : 25°C
VCCI class A application system

FBR(p V)]
110 r—

100

o0
80 Ereomtann MR :
70 fonbd e e z QP Limit

60 | <AV Limit

Level

50 F

40 &

30 5

R
LN N i

R i sl
o E SRR s B

0.15 G.50 1.00

Freguency
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2. 11 EMIfE¥E:
Electro-Magnetic Interference characteristics
(b) MEERRE (BN 4X) Conditions  Vin : 48 VDC
Radiated Emission Iout : 100 %
VCClclass ARIST 77V r—3 a3 W AF A Ta :25°C
VCCI class A application system

HORIZONTAL:

£4B(x V/m)]
80

—QP Limit

55 F

50 F

45 &

40 h ! i : L
i T i

3 i i P e BE
0 S N E B i :

Lovel

I TEYT A
; YR
o b Wt

30.0 58.0 100.0 200.0 00.0
Frequency ] [MiHiz]

20

15

VERTICAL:

[aB(u V/m)]
B0 ¢

N QP Limit
R s S —]
45 |

40 &

a5 F

Level

30 F

25 -
20

10 £ H H : i H ] i
0.0 EG._D 100.0 20¢.0 300.0
Frequeney {MHz3
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