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£ Terminology used

Definition
Vin e AJEE  Input Voltage
Vout ... tH/)BHE  Output Voltage
Vonfoff ... ON/OFF&E ON/OFF Voltage
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1 HIEFIE Evaluation Method
1.1 I EERE Circuits used for determination

(1) #¥etE  Steady state data

H
bivin  +Voutd l
d } ™
36=78VDC © D oPs () /?VR
l i
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\%—Vin ~Vout &
Lﬁmw«écm
H—
Controlled temp. chomber

() BEENU 7 MEE Warm up voltage drift characteristics

o
Ps. @

~Min ~Voul

o ONT

A48VDC l
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(3) EBIIFEERM  Over current protection (OCP) characteristics

g +in FVout \
P, /%VR
(D |

36-76VDC — @
Ww. S— ~Vin  ~Voul

Controllad 1emy. chomber
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(@) HAEE LB YR Output rise characteristics

;Iin w"VOi}tl

F.S.

/ | -
“Vin ~Vout m.mm\wm.mm———lf\/\/\,};—~

CNT

(5) HAZLBTHYEM Output fall characteristics

HAOsrs ER ORI T

Same as output rise characteristics

6) HATHLERVEE ( ON/OFFay hu—/LE)
Output rise characteristics with CONTROL ON/OFF
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(7y HAZLTREVEE ( ON/OFFay bha-—-LE)

Output fall characteristics with CONTROIL, ON/OFF

HATBESVEHE ( ON/OFFay hu— VB SR
Same as output rise characteristics with CONTROL ON/OFF

Dynamic load response characteristics

(8) BEICE (RIFRE) i

Outpul current woveform
loul 30% <-~> 100% DUTY:50%

i o
4 H :
ez |
0a RSNSOI —
E Zuz i uE o

LY PR £TF 13 et — 3
© Dynomic dummy ioad
Current probe

48vDC '.[:
|
t

(9) AFVP—TBHE (FBAEFH) M Inrush current characteristics

+Vin  +Vout

i

el
76VDC A 2 [

Curreni probe

C1: 4000uF Clectrolytic Capacitor
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(A0 KA Y » 7, /A4 XFEF  Output ripple and noise waveform

#¥in +Voul i

i
[ H
48VDC—— p.S. Cf:: @ ?R
;
&E\?\l ~Vin  ~Vout AMM wa
G| " .
1 2 BT
o] Oscilia_ss:ope
C1: 1uF Film Copocitor R1: 50 O Bondwigth: 100MHz
C2: 4700pF Ceramic Cepacitor 11 50mm

(11) AA v F o FRAEEMEANHES  Switching frequency  v.s. output power

Frequency counter
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(12) EM L ¥  Electro-Magnetic Interference characteristics
(a) METWRFEE (BE/~1X)  Conducted Emission Noise

D=80cm
RIERMIBUR D
B A TR R O 28 4R DU T (Earth)
AMN BQQ s emH |
Spectrum Analyzer '
EMI Test Recelver } ]
RF Relay Matrix
s M ITER e
Input line cord| eiana H=40cm
I i - ] 1
7 & B Foah [ /L/___. s
1 ith Metal Ground Plain T AT %)33?-
Filter Input Line

Earth

(b) MEEBERME (BEE .1 X) Radiated Emission Noise

D=3m
Specirum Analyzer HERBE B
EMI Test Receiver DUT{Rarth)
RF Relay Matrix AL B TYFS
=== {Biconical Anlenna} o
e [
ﬁ Stand
T T
gy F - T
Turn Table
H=80um
| F {
[ 2y
e SREABE e O ANBH
bl Metal Cround Plain gil;ei{ 7 input Line

(1) VCCIclass ARIGT 7V r—3g VAT A
VCCI class A application system

L1
g TUALALS
L oF
ABVDC —— 7 i R
LYY J'
Cior ¢4
T4
77
L1 2mH C2: 47uF Tlectrolytic Capocitor
1: 10uF Electrelytic Capocitor C3,C4 . A7Q0pF Cercmic Copacitor
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1.2 BERBIEMER  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO,
i | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT, DL1740
3 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540D
4 | DIGITAL MULTIMETER AGILENT 34970A
5 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM503B
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
8 | INPUT POWER SUPPLY TAKASAGO AAZ000XG
9 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SUJ-261
10 | SPECTRUM ANALYZER ROHDE & SCHWARYZ FSA
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
12 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
13 | RFRELAY MATRIX ROHDE & SCHWARZ PSU
14 | AMN KYORITU DENSHI KNW-242
15 AﬁTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9 106
DENSEI-LAMBDA T-6
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2. %45 —4&  Characteristics
2.1 B Steady state data
(1) A7 - &% - IREZSH) Regulation - line and load temperature drift
3.3V |
1. Regulation - line and load Condition Ta:25C
fout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 3270V | 3270V | 3.271V 1.0mV | 0.031%
50% 3.270V | 3.270V | 3.270V 0.0mV | 0.000%
100% 3.269V | 3.269V | 3.265V 0.0mV | 0.000%
load 1.0mV 1.0mV | 2.0mV
regulation 0.03% 0.03% 0.06%
2. Temperature drift Conditions Vin : 48VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 3254V | 3269V | 3.267V | 15.0mV 1 0.46%
R
1. Regulation - line and load Condition Ta:25°C
lout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 4985V | 4.985V | 4.985V 0.0mV | 0.000%
50% 4984V | 4984V | 4.984V 0.0mV | 0.000%
100% 4984V | 4984V | 4.984V 0.0mV | 0.000%
load 1.0mV 1.0mV 1.0mV
regulation 0.02% 0.02% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 4962V | 4984V | 4983V | 22.0mV ! 0.44%
DENSE!I-LAMBDA



2. ¥¢tEF — & Characteristics
Steady state data
(1) AJ1- 8% - BEZEHE) Regulation - line and load, temperature drift

2.1 EHIFIE

12V

1. Regulation - line and load

PSS3-48-%

Condition Ta:25C

Iout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12.066V | 12.066V | 12.069V | 3.0mV | 0.025%
50% 12,065V | 12,065V | 12,065V | 0.0mV | 0.000%
100% 12,065V | 12,065V | 12.065V | 0.0mV | 0.000%
load 1.0mV_| 1.0mV | 4.0mV.
regulation 0.01% | 0.01% 0.03%
2. Temperature drift Conditions Vin : 4§VDC
Iout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 12.004V | 12.065V | 12.081V | 77.0mV | 0.64%

DENSEI-LAMBDA
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2.1 (2) WAEE - Vv ABESATIBE

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

Ta :-40°C -~
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Input voltage (V)

Output voltage (V)
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2.1 (2) WAEE V7 ABERANEL

Output voltage and ripple voltage v.s. input voltage Conditions Iout : 100 %
Ta :-40°C
25°C —-—-—-
85 C ———r
12V
13'0 . | . 1 \ B . i i ' 120
125 | 100
E : : Output yoltage i : g
o 120 | T T T S I T R TR S S TR S 18 g &g
g o 9 2
B 115 § 8
Z 25
8 11.0 § ~
]
o
10.5
30 40 50 60 70 80
Input voltage (V)
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2.1 (3) #=; - AHEHixt 7 E

Efficiency and input current v.s. output current Conditions Vin - 36 VDC ---—---
48 VDC —-—-—
- 76 VDC ———
Ta : 25°C
3.3V
0.200 100
0.175 - A SRR S AR CUUSEUPN SR SO, IR R BN 4 99
0.150
< 0425 : S
o : P
[ H &
E 0.100 | 3
o | 2
2 0075 ; &
0.050
0.025 :
0.000 * 5 i 20
0 20 40 60 80 100
Output current (%)
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0.200 ; 100
0.175 N eEN
:  Efficiency |
I e it S B
< 0125 S
= )
[ ()
E 0.100 £
- =
2 0.075 &
£
0.050
0.025
0.000 5 ' 20
0 20 40 60 80 100
Output current (%)
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2.1 (3) %hE,: « AJTEIRX S 1ER

Efficiency and input current v.s. output current Conditions Vin :- 36 VDC
Ta : 25°C
12V
0.200 100
0.175 90
0.150 80
< 0.25 08
5 g
E 0.100 60 &
> 8
2. 0.075 s0 8
- 0.050 1 40
0.025 30
0.000 20
0 20 40 60 80 100
Output current (%)
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2.1 (4) ZhBRASBIE

Efficiency v.s. input voltage Conditions Ta : 25 C

TIout : 50% -~
100 %

3.3V

160

90 I

| Efficiency | § § §
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. . ¢ | ' . h i v
. ‘ ‘ I ' . '
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2.1 {4) ZEHATEL

Efficiency v.s. input voltage ConditionsTa : 25 C

fout: 50% -~
100 %%
12V
100 ‘ ‘
;Efﬁcierjxcy
90 ; :
g
a
5
b3 !
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50 3 |
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Input voltage (V)
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2.2 BERY 7 Mk

Warm up voltage drift characteristics

PSS3-48-%

Conditions Vin : 48 VDC
TIout : 100 %

Ta : 25C
3.3V
0.40 : :
L e e s ST
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%‘ _020 -.-----------L------‘-------------........--.--.% nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
o : :
-0.30 | e e
-0.40 * 5 '
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E 020 :
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§ 020 | ...............................................
2030 o b S B
-0.40 b : '
0.0 1.0 2.0 3.0 4.0
Time (hrs)
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2.3 BEFIRESE
Over current protection (OCP) characteristics
Conditions Vin : 36 VDC ----=-~
48 VDC wenmmummmo:
76 VDC

3.3V ‘ Ta : 25°C

4.0 ‘ : : : ;
T I R —
3.0 _ uuuuuuuuuuuuuuuuu vvvvvvvvvvvvvvv
S IRV S SN U O —
20 H\S S B
S U WA MR N\ N AU S
10 feeeeee R e . e
55 T L ) . S
00 ; s s | i

it 50 100 150 200 250 300

Qutput voltage (V)

2\

7.0 , , ; :
T S P

TN

40 | o AN

20 b ARSI WSS S .
T E— S I ——— R S —
00 z s ; @ ;

0 50 100 150 200 250 300
Output current (%6)

Quiput voliage (V)

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
20
0.0

Quiput voltage (V)

¢ 50 100 150 200 250 300
Qutput current (%)
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Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
3.5
3.0
2.3
2.0
1.5
10
0.5
0.0

5V

Qutput voltage (V)

2 o 3
o o o o

e
o o o ©

12V

)

v

[:h]

Output voltag

16.0
14.0
12.0
10.9
8.0
6.0
4.0
2.0
0.0

Conditions Vin. : 48 VDC

Ta : 40 C cecunn-
25 C  mmomomens
85 C
T VA TN
B
SES UOUROUNS NONNRTURE, NUVUNS £ S Y,
0 50 100 150 200 250 300

OQutput current(%a)

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

0 50 100 150 200 250 300
Output current (%) '
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2.4 A LAY Kk PSS3-48-%
Output rise characteristics
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
3.3V

_________ 0 TSR O N S S

CHI = fmemd | gy

CH2— ....__._? _.J ........ ......... ......... ......... ......... ......... ......... — oV

CH1: 1V/DIV CH2: 50V/DIV
5ms/DIV '

“Vout

CHI— “ OV

......... “~Vin
CHZM w ,,,,,,,, ......... ......... ......... ......... ........ e OV

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

12V

“—Vout

CH]”__;. e ........ ......... ......... ......... ........ ........ ....... « OV

........ “—Vin
: — ......... ,,,,,,,, ......... ......... ......... ......... — oV

CH2—

CHI: 5V/DIV CH2: 50V/DIV
Sms/DIV

DENSEI-LAMBDA T-18




2.4 WAsch BB Y Bt

Output rise characteristics

3.3V

CHl—

CH2—

CH1—

CH2—

12V

CHI—

CH2—

Conditions Vin :

PSS3-48-%

48 VDC

Tout : 100 %

Ta :

«-Vout

— 0V

“Vin
— OV

CHI: 1V/DIV

CH2: 50V/DIV

Sms/DIV

“—Vout

«— 0V

“-Vin
— V

CHI1: 2V/DIV

CH2: 50V/DIV

Sms/DIV

“~Vout

«Vin
— 0OV

CH1: 5V/DIV

CH2: 50V/DIV

S5ms/DIV

DENSEI-LAMBDA
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2.5 WA TR Y &t

Output fall characteristics

Conditions Vin :

PSS3-48-%

43 VDC
TIout: 0%
Ta ; 25°C

“—Vout

«— 0V

“|<Vin

“— 0V

“~—Vout

« 0V

- |=Vin

— 0V

“—Vout

« 0V

“—Vin
«— OV

3.3V
CH1—
CH1: 1V/DIV CH2: 50V/DIV
200ms/DIV
CH1~
CH2—
CH1:2V/DIV CH2: 50V/DIV
200ms/DIV
12V
CH1—
CH2—
CH1: 5V/DIV CH2: 50V/DIV
200ms/DIV
DENSEI-LAMBDA
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2.5 HASE TR Kk

Output fall characteristics

3.3V

12V

CHI~—

CH2—

CH]— m

CH2—

CH1—

CH2—

Conditions Vin :

CHI: 1V/DIV CH2: 50V/DIV

2ms/DIV

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

2ms/DIV

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

2ms/DIV

DENSEI-LAMBDA
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48 VDC
Tout : 100 %
Ta ; 25°C

“—Vout

“— 0OV

“—Vin
— 0V

—Vout

«— 0V

“—Vin
— 0V

“—~Vout

« 0V

“Vin
— OV
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2.6 HAH EA0 &
Output rise characteristics with ON/OFF CONTROL

3.3V

CHl—

CH2—

CH1—

CH2—

12V

CHI—

CH2—

(ON/OF F =y bu—LE)

Conditions Vin

PSS3-48-%

fout :
Ta

—Vout

«— 0V

—Von/off
«— OV

CHI: 1V/DIV CH2: 10V/DIV

S5ms/DIV

—Vout

«— OV

—Von/off

— OV

CHI1: 2V/DIV CH2: 10V/DIV

5ms/DIV

“~Vout

— 0V

“—Von/off
— 0V

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

S5ms/DIV

DENSEI-LAMBDA
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0%
© 25°C

122



2.6 HAsrh EBRVEE (ON/OFF = hr—/VE)
Qutput rise characteristics with ON/OFF CONTROL

3.3V

CHI—

CH2—

CHI1—

CH2—

12V

CH1—

CH2—

Conditions Vin :

PSS3-48-%

48 VDC
Tout : 100 %
Ta : 25 °C

CHI1: 1V/DIV CH2: 10V/DIV

S5ms/DIV

= <—Vout

«— 0V

“—Von/off
— OV

“—Vout

« 0V

~<—Von/off

« OV

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

S5ms/DIV

“Vout

— 0V

—Von/off
— OV

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

Sms/DIV

DENSEI-LAMBDA
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2.7 HAREH T Hik

(ON/OFF b u— )

Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CH1~

CH2—

PSS3-48-

Conditions Vin :

Tout :
Ta

“Vout

« OV

“—Von/off
<« 0V

CHI: 1V/DIV CH2: 10V/DIV

200ms/DIV

CH2—

CH1—

CH2—

“Vout

«— OV

“—Von/off
— QV

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

200ms/DIV

“—Vout

<———OV

“~—Von/off
“«- OV

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

200ms/DIV

DENSEI-LAMBDA
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2.7T WAL TRV E (ON/OFF = ha—/L&)
OQutput fall characteristics with ON/OFF CONTROL

3.3V

12V

CH1—

CHI—

CH2—

CHl—

CH2—

Conditions Vin :
Tout : 100 %

CHI: 1V/DIV

CH2: 10V/DIV

2ms/DIV

CH1: 2V/DIV

CH2: 10V/DIV

2ms/DIV

PSS3-48-

48 VDC

Ta : 25°C

“—Vout

“« OV

= <—Von/off

— 0V

—Vout
«— 0V
“l«-Von/off
“ OV
CH1: 5V/DIV CH2: 10V/DIV
2ms/DIV
DENSEI-LAMBDA
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2.8 BEILE (ATWALE) Fik

Dynamic load response characteristics

3.3V

CHI1—

CH2—

Conditions Vin:

Load current tr = tf = 100us

Tout 509, s>

100% f=100Hz

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

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

PRI AT A ST ST S WS U N W LI WS S S

FRRPERPSET L S S S S UL ST SO VR TOL JVE WO W THIC WOR- WL T

CHI : 100mV/DIV

CH2 : 500mA/DIV

2ms/DIV

5V

CHI—

CH2—

Load current tr = tf = 100us

Tout 50% <——

100%  f=100Hz

I I e e e e e e s

I e e

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

PRI B ET S BPUT S SRR U N N

CHI : 100mV/DIV

CH2 : 500mA/DIV

2ms/DIV

DENSEI-LAMBDA

PSS3-48-*

48 VDC
Ta: 25°C

“~Vo

—Jo

<—0A

“—Vo

«Jo

—0A
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PSS3-48-*

2.8 WELE (AHEZE) FiE
Dynamic load response characteristics
Conditions Vin: 48 VDC

Ta: 25°C
12V
Load cufrenttr:tf = 100us
Tout 50% ~— 100% f=100H=z

CH1~ Vo
CH2— ~—lo

AAAA —0A

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

2ms/DIV

DENSEI-LAMBDA .27



PSS3-48-*

2.9 Af—TER (BABR) &FE
Inrush current waveform
Conditions Vin: 76 VDC
Tout: 100 %
Ta: 25°C

5V

~—Tin

CHl—

<0A

e | Vi

CHZ.M; ......... ......... ......... ......... ......... ......... é,,__OV

CH1 : 20A/DIV CH2 : 50V/DIV
: Sus/DIV

DENSEI-LAMBDA T-28



2.10 AV w7, 24 XEHE

Output ripple and noise waveform

3.3V

Conditions Vin :

10mV/DIV | 2 4 s/DIV

10mVp-p

DENSEI-LAMBDA

P583-48-%

fout: 100 %

Ta

: 25°C

48 VDC

T-29



PSS3-48-%

2.11 AL v F v J BB HES
Switching frequency v.s. output power
Conditions Vin : 36 VDC ~---——-

48 VDC —-—-—--

76 VDC

3.3V Ta : 25°C

800
700
600
500
400
300
200
100

Switching frequency (kHz)

0 20 40 60 80 100
Output power (%)

SV

900
800
700
600
500
400
300
7301) [ SECTRSN S S L T Dt -

Switching frequency (kHz)

Output power (%)

12V

200
800
700
600
500
400
300
200
100

Switching frequency (kHz)

Output power (%)

DENSEI-LAMBDA T-30



2. 12 EMI%piE
Electro-Magnetic Interference characteristics
(a) HEEWRTEE (BE/ A X) Conditions
Conducted Emission
VCClclass A7 7Y r—3ra i A5 A
VCCI class A application system

PSS3-48-*

Vin : 48 VDC
Iout : 100 %
Ta @ 25 °C

[dB(z VI3
110 ¢

100 [

90

80 E

70

60

fevel

50E .
w0 £

30; l

E=s

20 F
10 N‘J \www [

! *:.;%Ww%&v\kkm%mmiuﬁ PRI

0.15 0.50 1.60 5.00 10.00 ) -30.60
Frequency [MHz}

QP Limit
—AV Limit

DENSEI-LAMBDA
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2. 12 EMI4§4E
Electro-Magnetic Interference characteristics

(by EEZERBE (EH/ A4 X)

PSS3-48-*

Conditions Vin : 48 VDC
Radiated Emission Tout : 100 %
VCClclass ARG T 7 U r—3ra A5 A Ta : 25°C
VCCI class A application system
HORIZONTAL:
{dB(p V/m)]
0y
i ] «QP Limit
50 F :
ot
&
30 - ;
N i e
1 Ni WYY
o
30.0 50.0 166.0 200.0 300.0
Freguency [MHEz]
VERTICAL:
[d8( 1 V/m)}
0T
& [ -
; l «QP Limit
50 F
_ 0}
A
- £
30 F ;
20 :J"""W‘\"«'\fl“f\':"'yl + %WW
3 R &lj’d#"m .
10 : A T -
. :
30.0 50.0 100.0 2000 300.0
Frequency [MHz}

DENSEI-LAMBDA

T-32



