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1. JEFH: Evaluation Method
1.1 HEE% Circuits used for determination
(1) ##4#tE  Steady state data

+Vin  +Vout -
! e

€ P.S. & Z VR
| Sy ki [

36—76VDC

Controlled temp. chamber

(2) @EE NV 7 MFFME Warm up voltage drift characteristics

+Vin - +Vout

48VDC — P.S.

o -Vin  —Vout

o CNT

(3) WHEIMRELE  Over current protection (OCP) characteristics

+Vin  +Vout

P.S. h@‘ £ VR

—Vin  ~Vout

-
-

36—76VDC

CNT

Controlied temp. chamber

DENSEI-LAMBDA T-1



(4) WAL EDYHE  Output rise characteristics

= -Vin —Vout

'CNT

(5) HASZHTAYEHE Output fall characteristics

HASL ERDELRT

Same as output rise characteristics

(6) HAXHLERVEE ( ON/OFF v hu—Lk)
Output rise characteristics with CONTROL ON/OFF

+Vin  +Vout

~Vin —Vout

CNT

DENSEI-LAMBDA
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() HASLLTHEYHE ( ON/OFF 2 ha—/Lk)
Output fall characteristics with CONTROL ON/OFF

HASLH B Y ## ( ON/OFFay hu—akk) LRAT
Same as output rise characteristics with CONTROL ON/OFF

(8) BEISE (AWRZE) K  Dynamic load response characteristics

Output current waveform
lout 50% <—-—> 100% DUTY:50%

48VDC —

+Vin - +Vout

P.S. @) R
2
—Vin =Voutc 5 5

o CNT

lm ,
76vDC ZF
L S

oo

C1: 4000uF Electrolytic Capacitor

Current probe

DENSEI-LAMBDA
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(10 HAY v 7°/1/\_ /A XEER  Output ripple and noise waveform

PS.

—Vin ~Vout

CNT 1.5m 500 Cabl

. escillo.scope
C1: 1uF Film Capacitor R1: 50 O Bandwidth: 100MHz

C2: 4700pF Ceramic Capacitor J1: 50mm

(1) A v F 7 REHXHS1ET) - Switching frequency  v.s. output power

3676VDCJ(

Frequency counter
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(12) EM I %% Electro-Magnetic Interference characteristics
(a) MEFWMTEE BB/ A X) Conducted Emission Noise

D=80cm

IR 28 (HE 3D

B EIEOReE ' D.U.T.(Earth)
AMN S0a/1.6mH

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

AR

e
Input line cord Stgnd H=40ecm

! . |

A N 2 EAmE | . ] —o
& Metal Ground Plain T4 W ljj%ﬁ
Earth Filter Input Line

(b) MEEERME (BH./ X)) Radiated Emission Noise

D=3m
Spectrum Analyzer ’ HEBR R
EMI Test Receiver D.U.T.(Earth)
i YAz N) FPYTH
RF Relay Matrix (/éicgnical Ant;n;a) . R
: ]
ﬂ : ' Stand
] T —
- F =T
: Turn Table
H=80cm '
[ |
7 N eRALE T o anEn
E3:ul * Metal Ground Plain J4 by Input Line
Earth Filter

(1) VCClclass ARNST 7Y r—ra VA5 A
VCCI class A application system

L1
48VDC —L-C;* ; =
T N
1]

C3—F C4—
=7

vz

LT: TmH . C2: 47uF Electrolytic Capacitor
C1: 4.7uF Electrolytic Capacitor C3,C4 : 4700pF Ceramic Capacitor
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1.2 EHHEMEES

List of equipment used

PSS6-48-%

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | 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
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-261
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVSI10
12 [ RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106

DENSEI-LAMBDA
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2. H¥ME7—2%  Characteristics
2.1 Bkt Steady state data
(1) A7+ &% - REZEH) Regulation - line and load, temperature drift
33V |
1. Regulation - line and load Condition Tar: 25C
Iout \ Vin 36VDC [ 48VDC | 76VDC line regulation
0% 3.265V | 3.266V | 3.267V | 2.0mV | 0.061%
50% 3265V | 3.265V | 3.266V | 1.0mV | 0.031%
100% 3.264V | 3.265V | 3265V | 1.0mV | 0.031%
load 1.0mV 1.0mV 2.0mV
regulation 0.03% 0.03% 0.06%
2. Temperature drift Conditions Vin : 4§VDC
Tout : 100%
Ta -40°C 25C 85°C |temperature stability
Vout 3.242V | 3.265V | 3.269V | 27.0mV | 0.83%
5V |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 5.031V | 5.031V | 5,032V [ 1.0mV [ 0.020%
50% 5.031V | 5.031V | 5.031V | 0.0mV [ 0.000%
100% 5.030V [ 5.031V [ 5.031V | 1.0mV [ 0.020%
load 1.0mV 0.0mV 1.0mV
regulation 0.02% 0.00% 0.02%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25°C 85°C _[temperature stability
Vout 5.010V | 5.031V | 5.028V | 21.0mV l 0.42%

DENSEI-LAMBDA
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2. FtET—%

2.1 BriritE

12V

Characteristics
Steady state data
(1) AN77- 8% - BEZEE  Regulation - line and load, temperature drift

1. Regulation - line and load

PSS6-48-%

Condition Ta:25C

Tout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 12.088V | 12.088V | 12.090V | 2.0mV | 0.017%
50% 12.087V | 12.087V | 12.089V | 2.0mV | 0.017%
100% 12.086V | 12.086V | 12.089V | 3.0mV | 0.025%
load 2.0mV 2.0mV 1.0mV
regulation 0.02% 0.02% 0.01%
2. Temperature drift Conditions Vin : 48VDC
Tout : 100%
Ta -40°C 25C 85°C _ |temperature stability
Vout 12.034V | 12.086V [ 12.089V | 55.0mV | 0.46%

DENSEI-LAMBDA
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2.1 (2) HAEE - Vv IVEBEXNATE
Output voltage and ripple voltage v.s. mput voltage

PSS6-48-%

Conditions Iout : 100 %

Ta :-40°C -
25C —-—-—-
85 °C
3.3V
4.0 — 100
35 b ....... 0 mPUtVOItage _______ 80
SN B e e e it sea S 8s
T R R 60 2 E
S | | BB
225 b e bt Ripple andneiseVeltage——---—-—----»L--~~—--~f ~~~~~~~~~~ 40 _2%
& SemimeTo SR g >
= e ke 5
© 2.0 oo b LTI 20
1.5 * ’ * ‘ 0
30 40 50 60 70 80
Input voltage (V)
Ta :-40°C -
25°C ——-—
85 C ——
S5V
6.0 : 120
5.5 fi e . S— - 100
| Qutput voltage é 25
%5.0 - . — e 18 ETE
s | | : 3
S ) 1 H
S 45 [ T e S {60 & §&
2 Rlpple and n(nse voltage 2 8
IR I R ey o e e s B U
) ’ |
3 T e s — R T B 120
3.0 ' | ' 0
30 40 50 60 70 80
Input voltage (V)

DENSEI-LAMBDA
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2.1 (2) HABE -V vy PNVEBEIFANEE

Output voltage and ripple voltage v.s. input voltage

12V
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Input voltage (V)

DENSEI-LAMBDA

120
100
80
60

40

Ripple and noise

PSS6-48-*

Conditions Iout : 100 %

voltage (mV)
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2.1 (3) %= - AHEFKH /1 ER

Efficiency and input current v.s. output current Conditions Vin: 36 VDC -------
- 48 VDC —-——
76 VDC ——

3.3V

Input current (A)
S o © © © o o o
et N W N W N ~l [+-]

e
o

Ta : 25°C

______________________

' ' ' ‘ ' ‘ h '
_________________ e DL ]
h T T ) v T

___________________________________

Efﬁfc iency

1
'

5V

0.8

Input current (A)
e © © o o o
—_ b w £ [ [=))

o
o

40 80 100

'
SRV [ SR SO
|

________ SR U, =7~ ~ I8 e
: ; ----Efficiency- , : ; :

40 80 100

Output currSat (%)

DENSEI-LAMBDA
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© ©o o & o & o
Efficiency (%)

]
(=]

100

W a wh [ ~J 0 \O
o (= (= =] [ = o <
Efficiency (%)

[
(=]
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2.1 (3) %= - ASHERSHHEFR

Efficiency and input current v.s. output current Conditions Vin :- 36 VDC -------
- 48 VDC —-—-—
- 76 VDC ——
Ta : 25°C
12V
0.8 : 100
0.7 |t oo i Effitiency-t---— b e s + 90
0.6 = 80
Zos 708
5 Y
£ 0.4 605
: :
203 50
a.0. &)
=
0.2 40
0.1 30
0.0 ‘ i ' ‘ ' 20
0 20 4 80 100

DENSEI-LAMBDA T-12



2.1 (4) BRI ASEE

Efficiency v.s. input voltage

Conditions Ta

PSS6-48-*

25°C

Tout : 50 %

100 %
3.3V
100 ) { \ )
90 |
€ solt i Efficency | 0
5 N
Q L U S S S A N A
= s AR T
[2a} i 5 5 ! RS
60 S S — _—
50 | ; | i :
30 40 50 60 70 80
Input voltage (V)
5V
100
90 _““""""I'"'“"""‘I“"'""“"l“""""T'"""“'i"""""""»'"‘“"T"""""}"'"""“{' """""""
i Efficiency
g ' e
oy
B
Q
E -
= :
60 R e e N s s S S SN
50 i P 1 i
30 40 50 60 70 80

Input Voltage (V)

DENSEI-LAMBDA
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2.1 (4) EHANEE
Efficiency v.s. input voltage ConditionsTa : 25 C

Iout: 50% ~———---
100 %
12V
100
3 ! ! Efficiericy ,
90 bt T i et FES KNS S
S
)
2
l‘% H
5 |
s N — - s SN NSRS S—
50 : | j i 3
30 40 50 60 70 80
Input voltage (V)

DENSEI-LAMBDA T-14



2.2 BEFY 7 bEIE

Warm up voltage drift characteristics

3.3V

Output voltage drift (%)

0.40
0.30
0.20
0.10
0.00

-0.10

-0.20

030

-0.40

W
<

Output 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
-0.10
-0.20
-0.30
-0.40

PSS6-48-*

Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25C

_____________________________________________________________________________________________

____________________

____________________________________

_____________________________________________________________________________________________

_____________________________________________________________________

________

3.0 4.0

________

e e e o e m e

_________________

__________________________________________

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

3.0 4.0

___________________________________________________________________________________________

___________________________________________________________________________________________

———————

_________________

0.0 1.0
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2.3 WEIRRFERE

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

Conditions Vin :

Ta

4.0

35 F

___________________________________________________________________________________________

__________

30

25
20 F

1.5
1.0
0.5

______________________

e aTa e S Mt U0 WSy SRRSO, WP

_______________________________________________

0.0

5v

Output voltage (V)

100 150 200

Output current(%)

7.0
6.0

______________________________________________________________

5.0
4.0

30 |

_____

_________________________________________

2.0

1.0 |

_____________________________________________

0.0

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Output voltage (V)

150 200 300

Output current (%)

100

________________________________________________________________________________________

______________________________________________

_________________

150 200
Output current (%)

100

DENSEI-LAMBDA
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2.3 WEFIRERNE

Over current protection (OCP) characteristics

3.3V

Conditions Vin :

Ta

4.0
35

3.0
25
2.0
1.5
1.0
0.5

Output voltage (V)

0.0

A%

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

Output voltage (V)

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Output voltage (V)

100 150 200

Output current(%o)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

-----------------------------------------------------------------

100 150 200 250 300

Output current (%)

100 150 200

Output current (%)

DENSEI-LAMBDA
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2.4 HFSLH BB Y Kotk PSS6-48-*
Output rise characteristics
Conditions Vin : 48 VDC
TIout: 0%
Ta : 25°C
3.3V

_________ e e out

CHI— [t [ gy

T T | Vin
CH2— o ......... ......... ......... ......... ......... ......... ........ — OV

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

<~—Vout

CHI—

......... <_Vin
: — ......... ......... ......... ......... ......... ......... ........ — oV

CH2—

CHI: 2V/DIV | CH2:50V/DIV
S5ms/DIV

12V

~—Vout

CHI = |t | gy

--------- 0
: o ......... ......... ......... ......... ......... ......... ........ — OV

CH2—

CH1: 5V/DIV CH2: 50V/DIV
S5ms/DIV

DENSEI-LAMBDA T-18




2.4 HASTH EAY B PSS6-48-*
Output rise characteristics
Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25°C
3.3V

“~—Vout

CHI— — 0V

_________ -
CHZ_..) m ......... ......... ......... ......... ........ ......... ......... ......... «— OV

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

<~—Vout

CH1— — 0V

“~—Vin
«— 0V

CH2—

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

12V

CH1—

5jlr : : : > : : e &Vin

PPN 0 O Y

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

DENSEI-LAMBDA T-19




2.5 WAL BT Y Rtk
Output fall characteristics

3.3V

12V

CH1—

CH2—

CHI—

CH2—

CH1—

CH2—

Conditions Vin :

CHI: 1V/DIV

CH2: 50V/DIV

100ms/DIV

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

100ms/DIV

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

100ms/DIV

DENSEI-LAMBDA
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48 VDC
Tout: 0%
Ta : 25°C

~—Vout

— 0V

“—Vin
— 0V

<~—Vout

— 0V

“—Vin
— 0V

~—Vout

— 0V

<~—Vin
— 0V

T-20



2.5 HASIH TR Kk

Output fall characteristics

3.3V

12V

CH1—

CH2—

CHI1—

CH2—

CH1—

CH2—

Conditions Vin :

CH1: 1V/DIV | CH2:50V/DIV

1ms/DIV

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

1ms/DIV

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

1ms/DIV

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

~—Vout

— 0V

“~—Vin
— 0V

~—Vout

«— 0V

<—Vin
— 0V

<~—Vout

— 0V

<—Vin
— 0V

T-21



2.6 HASIL BBV (ON/OFF =y hr—/L#F) PSS6-48-%
' Output rise characteristics with ON/OFF CONTROL
Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
3.3V

~—Vout

CH1— — 0V

CH2— “—Von/off

“ oV

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

~—Vout

CH1— — OV

CH2— “—Von/off

— 0V

Sms/DIV

12V

<~—Vout

O e T T T s o e oV

CHZ_) ......... ......... ...... ......... ......... ,,,,,,,,, ......... ......... (___Vonjoff
i 5 z : : : : e | Y

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

DENSEI-LAMBDA T-22




2.6 HASH B Hik

(ON/OFF =2y hu—LK)

Output rise characteristics with ON/OFF CONTROL

3.3V

CH1—

CH2—

CHI1—

CH2—

12V

CH1—

CH2—

PSS6-48-%

Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25°C

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

Sms/DIV

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

5ms/DIV

CHI1: 5V/DIV

CH2: 10V/DIV

Sms/DIV

DENSEI-LAMBDA

“Vout

— 0V

“—Von/off
— 0V

<~—Vout

«— 0V

~—Von/off
— 0V

~—Vout

«— 0V

<~—Von/off
“— OV
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2.7 AN D TR Y kit

(ON/OFF =2y ha—LE)

Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CHI—

CH2—

CHI1—

CH2—

CHI—

CH2—

PSS6-48-%

Conditions Vin :

Tout :
Ta :

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

100ms/DIV

~—Vout

<~ 0V

“—Von/off
— 0V

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

100ms/DIV

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

100ms/DIV

~—Vout

— 0V

~—Von/off
— 0V

~—Vout

— 0V

~—Von/off
— 0V

DENSEI-LAMBDA

48 VDC
0%
25°C
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2.7 HISEHL T3 e (ONOF F = b m— /L) PSS6-48-x
Output fall characteristics with ON/OFF CONTROL
Conditions Vin : 48 VDC
Tout : 100 %

Ta : 25°C
33V
CH1~> | & “—Vout
)\
—Von/off
CH2— «— OV
CH1: 1V/DIV | CH2: 10V/DIV
1ms/DIV
CH1— ~—Vout
)\
“Von/off
CH2— — 0V
CH1:2V/DIV | CH2:10V/DIV
1ms/DIV
12V
CH1— “~—Vout
)\
“—Von/off
— 0V
CH1: 5V/DIV | CH2: 10V/DIV
1ms/DIV

DENSEI-LAMBDA T-25



PSS6-48-*

2.8 WEINE (AMAZE) kit
Dynamic load response characteristics
Conditions Vin: 48 VDC
Ta: 25°C

3.3V

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

CH1—

CH2—

......... —0A

CHI1 : 100mV/DIV CH2 : 1A/DIV
2ms/DIV

5V |

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

CH1—

CH2= |— = @ e =
444444444 HOA

CHI1 : 100mV/DIV CH2 : 1A/DIV
2ms/DIV

DENSEI-LAMBDA T-26
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2.8 BEINE (AFAZL) Kk
Dynamic load response characteristics
Conditions Vin: 48 VDC

Ta: 25°C
12V
Load current tr = tf = 100us
Iout 50% <—> 100% f=100Hz
CH1—
CH2—
CH1 : 200mV/DIV CH2 : 500mA/DIV
2ms/DIV
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2.9 ANV —T8R (BABR) &

Inrush current waveform

5V

CHI1—

CH2—

PSS6-48-%

Conditions Vin: 76 VDC

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

10us/DIV

DENSEI-LAMBDA

Tout: 100 %
Ta: 25°C

~—Iin

“—0A

“—Vin

—0V

T-28



2.10 HAV v 7h, A4 RXEF

Output ripple and noise waveform

[ 33V |

PSS6-48-%
Conditions Vin : 48 VDC

Iout : 100 %
Ta : 25°C

20mV/DIV l

2u S/DIV

36mVp-p

20mV/DIV |

2us/DIV

36mVp-p

12V |

20mV/DIV__|

2us/DIV

12mVp-p
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PSS6-48-*

2,11 AA v F o FEAERERH 18

Switching frequency v.s. output power

3.3V

Switching frequency (kHz)

Conditions Vin : 36 VDC -------

Ta : 25 C

1000

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

900
800
700
600
500
400

300
200
100

)
<

Switching frequency (kHz)

1000
900
800
700
600
500
400
300
200
100

12V

Switching frequency (kHz)

20 40 60 80 100
Output power (%)

20 40 60 80 100
Output power (%)

1000
900
800

700
600
500
400
300
200
100

20 40 60 80 100
Output power (%)
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PSS6-48-*

2.12 EMI%iE
Electro-Magnetic Interference characteristics

(a) HEEFRTEE BB/ A X) Conditions Vin : 48 VDC
Conducted Emission Tout: 100 %
VCClclass AXST PV or— g VAT A Ta : 25°C

VCClI class A application system

[dB(u V)
110 :

Bt
100 F—i

805: 1 T 28 :
70 — «<—QP Limit

—AV Limit

Level
2w
3 8 &
T T T T
I
VR B

3

0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]

DENSEI-LAMBDA T-31



2.12 EMI%&iE

Electro-Magnetic Interference characteristics

(b) HEFBREE (BH /A X)

Radiated Emission
VCCIclass A X7 7V r—va VA5 A

VCCI class A application system

HORIZONTAL:

Conditions

PSS6-48-*

Vin : 48 VDC
Tout : 100 %
Ta :25°C

Level

[dB( z« V/m)]
60

55 F

B0 F

45 [—

40

35 |

3

30

25 b

20 E

15 f

e

Mf\v‘h

10 ©
30.0

100.0
Frequency

200.0

300.0
[MHz]

<—QP Limit

VERTICAL:

Level

[dB( 2 V/m}
60 -

65

50

45

40

35

30

25

20

15

10 =
30.0

50.0

160.0
Frequency

200.0

360.0
{MHz}

—QP Limit
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