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fERFLE Terminology used

Definition
Vin ... AJIBEHE  Input Voltage
Vout ... H7J8E  Output Voltage
Von/off ... ON/OFFE& /£ ON/OFF Voltage
Iin ... AJIEW  Input Current
Tout ... 718 Output Current
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1. JEFHE Evaluation Method
1.1 HIEEK Circuits used for determination
(1) #IEME  Steady state data

-Vin  —Vout

18-36VDC =~ .&'

CNT

Controlled temp. chomber

(2) HERNY 7 MM Warm up voltage drift characteristics

+Vin +\/out(\'
24VDC l o P.S. @) Z VR
‘!V -Vin —\/out»‘J i
o CNT

() BEMREREME  Over current protection (OCP) characteristics

l +Vin  +Vout

P.S.

CNT

18-36VDC

Controlled temp. chamber
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(4) WA HERY R Output rise characteristics

l +Vin  +Vout
24VDC

P.S.
[
—Vin —Vout

CNT

<l
<

- (5) HAZHLTH D&% Output fall characteristics

- WAL ERVEHEEFRET

Same as output rise characteristics

6) WAL EXYFE ( ON/OFF=y hu—Lk)
Output rise characteristics with CONTROL ON/OFF

+Vin - +Vout

P.S. h@‘ Z VR

—Vin —Vout

CNT

DENSEI-LAMBDA T-2
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(7)) WAL TRVEE ( ON/OFF =y bu—/LE)
Output fall characteristics with CONTROL ON/OFF

HASTH B Y #itE ( ON/OFFay hu—n) LAT
Same as output rise characteristics with CONTROL‘ON/OFF

(8) MEILE (ATFEZE) K  Dynamic load response characteristics

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

N
N+

Current probe

C1: 4000uF Electrolytic Capacitor

DENSEI-LAMBDA
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10) HAY vy 7. 7 A XEF  Output ripple and noise waveform

24vDC— ® P.S. 2 cl
- =Vin ~Vout S & .
oCNT 1 g
’ 1.5m 500 Cable
Oscilloscope
C1: 1uF Film Copacitor R1: 50 Q Bandwidth: 100MHz

C2: 4700pF Ceramic Capacitor ' f£1: 50mm

(11) 21 v F v T ABEFHAHIES  Switching frequency  v.s. output power

[

—Vin  —Voutq

o CNT (3

9

Frequency counter

DENSEI-LAMBDA
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(12) EM I %% Electro-Magnetic Interference characteristics
Conducted Emission Noise

(a) MTWTFEE R/ A X)

D=80cm

PSS6-24-%

R GED
HUEREDKR B D.U.T.(Earth)
AMN S0Q/1.6mH
Spectrum Analyzer
EMI Test Receiver = 1 i
RF Relay Matrix
AFR _
! Input line cord Stgnd H=40cm
! : :
7 T
SBAEE 1] —o
1% Metal Ground Plain PR ADEIR
Earth Filter Input Line
(b) HEEEARBE BB/ A X) Radiated Emission Noise
D=3m
Spectrum Analyzer HEABRGED
EMI Test Receiver D.U.T.(Earth)y
i /3= ) PVTT
RF Relay Matrix /]‘Bicgnical Antgr;;xa) -
=)
ﬁ Stand
\ T 1
- S-vF=T
Turn Table
H=80cm

2 S BABE
Bt Metal Ground Plain
Earth .

T4 W5
Filter

(1) VCCl class AXHIRT 7Y r—ra VAT A
VCCI class A application system

L1
AN
Lel
24VDC ZZ
AN
L1: 1mH C2: 100

C1: 10uF Electrolytic Capacitor C3,C4

uF Electrolytic Capacitor

: 4700pF Ceramic Capacitor

DENSEI-LAMBDA
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1.2 EHREES

List of equipment used

PSS6-24-%

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 ESVS10
12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106

DENSEI-LAMBDA

T-6




PSS6-24-%

2. BT —4  Characteristics
2.1 Bt Steady state data
(1) AJ1. &%, IREZE) Regulation - line and load, temperature drift
33V |
1. Regulation - line and load Condition Ta:25C
Tout \ Vin 18VDC [ 24VDC | 36VDC line regulation
0% 3.267V | 3.267V | 3.267V | 0.0mV | 0.000%
50% 3.266V | 3.267V | 3.266V | 0.0mV | 0.000%
100% 3.266V | 3.266V | 3.266V | 0.0mV | 0.000%
load 1.0mV 1.0mV 1.0mV
regulation 0.031% | 0.031% [ 0.031%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 3.240V | 3.266V | 3.273V | 33.0mV l 1.01%
5V |
1. Regulation - line and load Condition Ta:25C
Iout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 5.016V | 5.017V | 5.017V [ 1.0mV | 0.020%
50% 5.016V | 5.017V | 5.017V | 1.0mV | 0.020%
100% 5.015V | 5.016V | 5.016V | 1.0mV | 0.020%
load 1.0mV 1.0mV 1.0mV
regulation 0.020% | 0.020% | 0.020%
2. Temperature drift Conditions Vin : 24VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 4993V | 5.016V | 5.016V | 23.0mV | 0.46%

DENSEI-LAMBDA
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2. FRET—X

2.1 Bt
(1) AA

12V

Characteristics
Steady state data

1. Regulation - line and load

- A - IREZE)  Regulation - line and load, temperature drift

PSS6-24-%

Condition Ta:25C

Tout \ Vin 18VDC [ 24VDC | 36VDC line regulation
0% 12.063V | 12.064V | 12.065V | 2.0mV | 0.017%
50% 12.063V | 12.064V [ 12.064V | 1.0mV | 0.008%
100% 12.063V | 12.063V [ 12.064V | 1.0mV | 0.008%
load 0.0mV 1.0mV 1.0mV
regulation 0.00% 0.01% 0.01%
2. Temperature drift Conditions Vin : 24VDC
Jout : 100%
Ta -40°C 25C 85°C | temperature stability
Vout 12.004V | 12.063V | 12.071V | 67.0mV | 0.56%

DENSEI-LAMBDA
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2.1 (2) HAEE -V vy PLVEEIAHEBE

Output voltage and ripple voltage v.s. input voltage ConditionsIout : 100 %

Ta :-40C -~
25C ——-—-
85 C —

3.3V

4.0 : , i —— 100
2 8
g gE
S R
S 8 8
= 2 "g‘
g £
S &

1.5 5 f f ‘ 0

15 25 35
Input voltage (V)

Ta :-40°C -——--
25C ———-
85C —

5V
:
g T g
s § &
- 29
E 5T
S

Input voltage (V)

DENSEI-LAMBDA T-9



2.1 () HABE -V v P VBESANEE

Output voltage and ripple voltage v.s. input voltage

PSS6-24-*

Conditions Iout : 100 %

Ta :-40°C -—-——--
25°C —-——-
85 C —
12V
13.0 — : 120
125 fo b O u@ »‘JF--‘-’QE@ S - 100
< ! | . o<
120 —-~~--~~-~m~;-~—~-~-»-~;»- S = B 18 E
& g 5 | s R
T DT T s E et S S {60 § &
z ; s | = 23
& 110 &7
g e
10.5
10.0 f ~| 0
15 25 35
Input voltage (V)

DENSEI-LAMBDA T-10
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2.1 (3) % - ASyEFxHH /1 ER
Efficiency and input current v.s. output current Conditions Vin :- 18 VDC -------
- 24 VDC —-—-—-
- 36 VDC ——
Ta : 25°C

3.3V

1.6 ) ; 1 i A: ; | | ; : 100

Input current (A)
19 [*a)
) (=2
Efficiency (%)

N
[

30

20

0 20 40 60 80 100
Output current (%)

5V

1.6 I ) | i : H | | 1 ! 100

Input current (A)
Efficiency (%)

Output current (%)

DENSEI-LAMBDA T-11
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2.1 (3) 3h= - ASIEHLH A ER

Efficiency and input current v.s. output current Conditions Vin:- 18 VDC -------
24 VDC —-—-—
- 36 VDC
Ta : 25°C
12V

1.6 : | ; b : i : : | : 100

Input current (A)
Efficiency (%)

Output current (%)

DENSEI-LAMBDA T-12



2.1 (4) #hEEXASEE

Efficiency v.s. input voltage

3.3V

PSS6-24-%

Conditions Ta
Tout :

100

) §

E i i \
. | \ i
i { ) )
ettt T Ry e g O e e e
90 : : : ; :
) i i i
' ) H i
i )
i :

_________

________________________________________

Efficiency (%)

U §

1) R

50
15

25
Input voltage (V)

100

90 |-

__________________________________________

Efficiency (%)

____________________________________

80 |-orore e }

_______________________________________________

L ]

' I
' ' I
' ' ' i
’ ) ' !
o e e e
' v t '
' ' (
| '
« I ' '
'

'
e

______________________________________

__________________________________________

50
15

25
Input voltage (V)

DENSEI-LAMBDA

25 °C
50 %
100 %
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2.1 (4) B} ASIEE

Efficiency v.s. input voltage

12V
100
90
$ 5
oy
2
Q
270
s
60
50

PSS6-24-*

ConditionsTa : 25 °C
Tout : 50 %
100 %

IS S Bfficiency i ...
----- et T T———
| i
15 25 35
Input voltage (V)

DENSEI-LAMBDA
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2.2 BEFY 7 MNEHE

Warm up voltage drift characteristics

Conditions Vin : 24 VDC
Iout : 100 %

Ta : 25°C
3.3V
0.40 . ; ‘ . _ . ‘
B R e e R s S
X ; ; 5 ; : i |
g 020 [
S 010 frooeeee oo e fromeeneees et R :
o ; ! ! : : :
£ 000 ' | | ‘ |
) ; ; : : ; E |
O e e e e S
S0.20 e
8 i H H H 1 1 H
030 [
-0.40 ' | ' J ’ i ’
0.0 1.0 2.0 3.0 4.0
Time (hrs)
5V
0.40 :
030 e e
i\i 020 |mmmereebeeeeee S A A R R
g - | s
I L S— SR —
£ 0.00 f
=}
*; D010 bbb
&
~0.20 b e b
S : | : : | : |
L R R R e e
-0.40 : 5 : f i | E
0.0 1.0 2.0 3.0 4.0
Time (hrs)
[ 12V
0.40 ; 1 . ‘ .
030 [t
S 020 [
& ; i ; : ; : ;
= T 8 e e S —
] '
& 000 pr——
S | s 3 | |
2 010 fee e e : Rt S
& SRR SRR SN SN AR S N N
8 -0.20 | | | | | ‘ |
-0.30 |---eeee proseneeees oo oo oo R oo
-0.40 i : ‘ : ‘ f :
0.0 1.0 2.0 3.0 4.0
Time (hrs)

DENSEI-LAMBDA T-15



2.3 W EIMIRERFE

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

4.0
3.5

3.0 -

2.5
2.0
1.5
1.0

0.5

0.0

5V

Output voltage (V)

7.0
6.0
5.0
4.0
3.0
20
1.0
0.0

12V

Output voltage (V)

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Conditions Vin :

Ta
0 50 100 150 200 250 300
Output current(%) :
| 1 i |

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

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

PSS6-24-%
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2.3 HEIMIRERE

Over current protection (OCP) characteristics

3.3V

4.0
35
3.0
2.5
2.0
L5
1.0
0.5
0.0

Output voltage (V)

5y

Conditions Vin : 24 VDC

Ta : -40°C ---—---

_______________________________________________________________________________________

[ AR

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

[« ~J
< (=]
T
:
|
i
3
I
i
i
|
|
|
|
)
)
3
i
i
H
i
I
i
H
I
i
H
i
|
i
I
s
i
I
1
)
i
|
i
)
|
}
'
)
'
}

_____________________________________________

5.0

Output voltage (V)

—
(=4
T

i '
i v
( '
' )
i )
' v
' '
' '
) '
) 1
t 1
v h
' '
- -
¢ '
i v
H v
' '
h '
1 '
h '
i v
i v
( )
( v
h '
' )
' '
- -
' v
« '
' '
v '
' i
' '
' |
'
' 1
1
v ¢
' 1
) i
' (
- -
1 «
' h
' '
| '
1 !
i
i v
i v
'
T
‘
«
'
.
o
0
'
'
'
'
'
'
'
'
'
)
'
0
'
L
t
1
i
i
i
1
h
h
i
¢
‘
'
'
'

_______________________________________________

e
o

12V

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Output voltage (V)

50 100 150 200 250 300
Output current (%o)

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

DENSEI-LAMBDA
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2.4 HASEH B30 K PSS6-24-%
Output rise characteristics
Conditions Vin : 24 VDC
Tout: 0%
Ta : 25°C
3.3V

......... e ou

0 ) P A S

___________________ BT SRt | <—\] 11

CH2— | gy

CHI: 1V/DIV | CH2:20V/DIV
5ms/DIV

<~—Vout

CH1—

—Vin

— 0V

CH2—

CHI1:2V/DIV | CH2:20V/DIV
Sms/DIV

12V

~—Vout

CHl1— «— 0V

“Vin

— 0V

CH2—

CH1: 5V/DIV | CH2:20V/DIV
5ms/DIV

DENSEI-LAMBDA T-18




2.4 HASTH R Y Fei PSS6-24-x
Output rise characteristics
Conditions Vin : 24 VDC
Tout : 100 %
Ta : 25°C
3.3V

<~—Vout

CH1— — 0V

~—Vin

«— 0V

CH2—

CH1: 1V/DIV | CH2:20V/DIV
Sms/DIV

“~—Vout

CHI— — 0V

“Vin

<~ 0V

CH2—

CH1:2V/DIV | CH2:20V/DIV
Sms/DIV

12V

“~—Vout

CHI =] et gy

“Vin

— 0V

CH2—

CH1: 5V/DIV CH2: 20V/DIV
Sms/DIV

DENSEI-LAMBDA | T-19




2.5 HASEH TR Rk

Output fall characteristics

PSS6-24-%

Conditions Vin : 24 VDC
Tout: 0%
Ta : 25°C
3.3V
CH1 > [ <~Vout
— 0oV
CH2— “Vin
— 0V
CHIL: 1V/DIV | CH2:20V/DIV
100ms/DIV
CHI— —Vout
— oV
CH2— ~—Vin
— 0V
CHI: 2V/DIV | CH2:20V/DIV
100ms/DIV
12V
CHI1— é—Vou‘f
— 0V
CH2— <—Vin
— 0V
CHI: 5V/DIV | CH2:20V/DIV
100ms/DIV
DENSEI-LAMBDA T-20



2.5 HASELTH Y Rk

Output fall characteristics

3.3V

12V

CHI—

CH2—

CHI—

CH2—

CH1—

CH2—

Conditions Vin :

CHI: 1V/DIV | CH2:20V/DIV

1ms/DIV

CHI:2V/DIV | CH2:20V/DIV

1ms/DIV

CH1: 5V/DIV CH2: 20V/DIV

1lms/DIV

DENSEI-LAMBDA
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24 VDC
Tout : 100 %
Ta : 25 C

“~—Vout

— 0V

~—Vin

— 0V

“~—Vout

— 0V

<~—Vin
— 0V

“Vout

— 0V

“~—Vin

— 0V

T-21



2.6 HAIED B3 D Kk

(ON/OFF =y ha—/LE)

Output rise characteristics with ON/OFF CONTROL

3.3V

CHI1—
CH2—

CH1—
CH2—

12V

CHI—
CH2—

Conditions Vin :

CHI1: 1V/DIV CH2: 5V/DIV

5Sms/DIV

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

5ms/DIV

CHI1:5V/DIV | CH2:5V/DIV

Sms/DIV

PSS6-24-*

24 VDC
0 %

25°C

Tout :
Ta :

~—Vout

— 0V
“Von/off

— 0V

<~—Vout

— 0V
“~Von/off

— 0V

~—Vout

— 0V
“—Von/off

«— 0V

DENSEI-LAMBDA
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2.6 HAOSHEERV R (ON/OFF v ha—/Lik)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin :

3.3V

CH1—

CH2—

CHI1: 1V/DIV CH2: 5V/DIV

Sms/DIV

CHI1—

CH2—

CH1: 2V/DIV | CH2:5V/DIV

Sms/DIV

12V

CH1—

CH2—

CHI1:5V/DIV | CH2:5V/DIV

S5ms/DIV

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

“~Vout

— 0V

“—Von/off

«— 0V

“~—Vout

— 0V
~—Von/off

— 0V

<~Vout

— 0V
~—Von/off

— 0V

T-23



2.7T AL TRV (ON/OFF 2y hr—/LE)
Output fall characteristics with ON/OFF CONTROL

3.3V

12V

CH1—

CH2—

CH1—

CH2—

CHl—

CH2—

PSS6-24-x

Conditions Vin :

CHI: 1V/DIV | CH2:5V/DIV

100ms/DIV

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

100ms/DIV

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

100ms/DIV

DENSEI-LAMBDA

Tout :
Ta :

<~—Vout

— 0V

~—Von/off

— 0V

<~—Vout

<~ 0V

~—Von/off

— 0V

<~—Vout

«— 0V

“—Von/off

— 0V

24 VDC
0%
25C

T-24



2.7 HASEH T 0 Ktk

(ON/OFF=yhu—ii)

Output fall characteristics with ON/OFF CONTROL

12V

CH1—

CH2—

CH1—

CH2—

CH1—

CH2—

PSS6-24-x

Conditions Vin :
Tout : 100 %

CHI: 1V/DIV | CH2:5V/DIV

1ms/DIV

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

1ms/DIV

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

1ms/DIV

DENSEI-LAMBDA

Ta

<~—Vout

«— 0V

“—Von/off

— 0V

~—Vout

— 0V
~—Von/off

— 0V

|<Vout

— 0V
“—Von/off

— 0V

24 VDC

. 25 °C

T-25
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2.8 WERE (AREE) &k
Dynamic load response characteristics
Conditions Vin: 24 VDC
. Ta: 25°C

| 33V

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

......... —0A

CHI : 100mV/DIV | CH2:1A/DIV
2ms/DIV

5V

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

CHI1—

CH2—m /™« T T
......... G__OA

CH1 : 100mV/DIV CH2 : 1A/DIV
2ms/DIV

DENSEI-LAMBDA T-26
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2.8 BESLE (AWSE) #it
Dynamic load response characteristics
Conditions Vin: 24 VDC
Ta: 25°C

12V

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

CH1—

CH2— P D meeee— .
......... (____OA

CH1 :200mV/DIV | CH2 : 500mA/DIV
2ms/DIV

DENSEI-LAMBDA T-27
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2.9 AN —UER (BABR) &
Inrush current waveform
Conditions Vin: 36 VDC
Tout: 100 %
Ta: 25°C

5V |

~—Iin

CH1— | === e | <—0A

" | <—Vin

CH2—

0V

CHI1:20A/DIV | CH2:20V/DIV
10us/DIV

DENSEI-LAMBDA T-28
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2.10 HAY v TN, ) A X
Output ripple and noise waveform
Conditions Vin : 24 VDC

Tout : 100 %
| 3.3V | Ta : 25°C

20mV/DIV 2 us/DIV

35mVp-p

20mV/DIV 2 us/DIV
24mVp-p

20mV/DIV 2 us/DIV

14mVp-p
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2.11 AA vF 7 AKREHHES

Switching frequency v.s. output power

3.3V

Switching frequency (kHz)

800
700
600
500
400
300
200
100

Conditions Vin

Ta

J)
<

Switching frequency (kHz)

800
700
600
500
400
300
200
100

20 40 60 80 100
Output power (%)

12V

Switching frequency (kHz)

800
700
600
500
400
300
200
100

Output power (%)

20 40 60 80 100
Output power (%)
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2. 12 EMI%i%
Electro-Magnetic Interference characteristics
(@) EFWTEE (FE/ 4 X) Conditions
Conducted Emission
VCCIclass A7 7V r—3y g Vv 25 A
VCClI class A application system

*-

PSS6-24-

Vin : 24 VDC
Tout : 100 %
Ta :25°C

[dB(x V)]
110

100 |

90 F

80

70 £

60 f—i i

Level

50 F—

a0 £

30 F

20 |
E

10

Frequency {MHz]

—QP Limit
—AV Limit
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2. 12 EMI%eE
Electro-Magnetic Interference characteristics

(b) HEFERWE (EFH /A X) Conditions Vin : 24 VDC
Radiated Emission Jout ; 100 %
VCClIclass ARG T 7Y or—3a 3 A5 A Ta : 25°C

VCCI class A application system

HORIZONTAL:

[dB(u V/m)]
60 -

—QP Limit

55 |

56

45

40

35

Level

36

25

20

15

10 E H .
30.0 50.0

Frequency {MHz]

VERTICAL:

[aB(p V/m))
60

—QP Limit

56 ¢

50 F

45

40 f

35

Level

30 L

% | e

2 F -
LA
B ey

30.0 50.0 100.0 2000 300.0
Frequency {MHz]
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