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Definition
Vin o ANEE  Input Voltage
Vout  ceeeno.. HAIEE  Output Voitage
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Tout  ......... HIJ1EEH  Output Current
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1. HlEHiE Evaluation Method
1.1 #E el Circuits used for determination
(1) #4FfE  Steady state characteristics

Controlled temp. chamber

Fuse

jz 634 l{/
[

18-36VDC T

C1: 4.7uF Ceramic Capagitor X 7para {: 50mm
C2: 1uF Ceramic Capacitor
C3: 10uF Tantalum Capacitar

"

(2) HEEFYZ F  Warm up voltage drift characteristics

FRFE LRI T

Same as Steady state data

(3) BEFFELE  Over current protection (OCP) characteristics

Controlled termnp. chamber

18-36VDC

PAES0S24-%

C1: 4.7uF Ceramic Capacitor ¥ 7para {2 50mm
C2; 1uF Ceramic Capacitor
C3: 10uF Tantalum Capagitor

DENSEI-LAMBDA
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(4) WEEHRERME Over voltage protection (OVP) characteristics

Cl: 4. 7uF Ceramic Capacitor X 7para {: 50mm
C2: 1uF Ceramic Capacitor
C3: 10uF Tantalum Capacitor

(5) WA H EBS Y EFE Output rise characteristics

Fuse
A p
l 6.3A
4VDC T
L H
!
e
C1: 4. 7uF Ceramic Capacitor X 7para I: 50mm

C2: IuF Ceramic Capacitor
C3: 10uf Tantalum Capacitor

(6) HIFI35HTFA Y Output fall characteristics

WAL BBV EFELRT

Same as output rise characteristics

DENSEI-LAMBDA T-2
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(7) WAL EBXYEE ( ON/OFF = bhu—k)
Output rise characteristics with ON/OFF CONTROL

Fuse

(Lo_
l 6.3A
24vVDC T

Cl: 4. 7uF Ceramic Capacitor X 7para I 50mm
C2: 1uF Ceramic Capacitor
C3: 10yF Tantalum Capacitor

(8) WAL TFRUEEE ( ON/OFF = hr—/Ui)
Output fall characteristics with ON/OFF CONTROL

HAT b ERY & ( ON/OFFay bu—uk) EREU
Same as output rise characteristics with ONJOFF CONTROL

(9) BERSE (BRWEZE) FE  Dynamic load response characteristics

cy|, Load 1
JL

Load 2

]

Dynamic dummy load

Gutput Current Waveform
Tout 30% <—— > 100% Duty:30%

C1: 4.7uF Ceramic Capacitor X 7para I: 50mm
C2: 1uF Ceramic Capacitor
C3: 10vF Tantalum Capacitor

DENSEI-LAMBDA T-3
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(10y AJ1— 8 (B AEF) F5%E  Inrush current characteristics

2AVDC

Cl:4.7uF Ceramic Capacitor % 7para C4: 15000uF Electrolytic Capacitor
C2: 1uF Ceramic Capacitor R1:001Q
C3: 10uF Tantalum Capacitor ! 30mm

A AV v T, 7 A XPHE Output ripple and noise waveform

24VDC f

C2] N3,
- jo R
Oscilioscope
Bandwidth : 100MHe
15m 509 Cable | Rz [~
: !
-—
Cl: 4. 7uF Ceramic Capacitor X Tpara C4: 4700pF Cerartic Capacitor
C2: IuF Ceramic Capacitor R1:508Q
C3: 10uF Tanialum Capacitor {: 50mm

(12) EM 1 4F%¥  Electro-Magnetic Interference characteristics

HERASEE ()
BEEL B IR

D.U.T.(Earth)
AMN 50Q/50uH
oy
Spectrum Analyzer “
EMI Test Receiver
RF Relay Matrix -
BRERa-F "
Y AC Cord o
™ Stand H = 80cm
. ! E
£ al 1 ] I O
F;;@ ol e ufi T4 NH /L ] I
< Metal Ground Plain Filter i
Earth Input Line

(a) MEWTEE (UF&/ X}  Conducted Emission Noise
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ek

Spectrum Analyzer
EMI Test Receiver

N TmHN T LTS

> AR (R
i D.X.T.(Earth)

/ #

RF Relay Matrix Biconical Antenna F / Stand
o A
- R st
H = 80em / Tum Table
1
[ ]
E— ! ] f o
. SR Tans ST AmE
gﬁ Metal Ground Plain Filter Input Line
(by HSERWE (/1 X) Radiated Emission Noise
(1) VCCclass A Sitn 7 7Y r—3ra AT b
VCCI class A application system
(o
|t
I
e cel
cl c2) o3, c4|  Cs5|, Lo
24VDC '1‘ - T s \'E"CT =
' o T
ce : i -

L1: 680uH

C1,C2: 1uF Ceramic Capacitor

C3: 470uF Electrolytic Capacitor X 2para
C4: 1uF Ceramic Capacitor

DENSEI-LAMBDA

C35: 10uF Tantzlum Capacitor
C6,C7: 0.1uF Ceramic Capacitor
C8,C9: 0.047uF Ceramic Capacitor
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12 FEHME#E  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLO SCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503
5 | SHUNT RESISTOR YOKOGAWA ELECT. 2215
6 | X-Y RECORDER GRAPHTEC WX4309
7 | CONTROLLED TEMP. CHANBER TABAIESPEC SH-240
8 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
9 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
10 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
11 | RFRELAY MATRIX ROHDE & SCHWARYZ PSU
12 | AMN KYORITSU KNW-242
13 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106
14 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
15 | ACPOWER SUPPLY TAKASAGO AA2000XG
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2. EpthF—
2.1 Btk Steady state data
(1) A, &fi, {REZE; Regulation - line and load, temperature drift
L5V |
1. Regulation - line and load condition Ta:25C
Air Velocity: 2m/s
lout\ Vin 18VDC | 24vDC | 36VDC line regulation
0% 5.0239V | 5.0243V | 5.0239V | 0.4mV | 0.008%
50% 5.0238V | 5.0242V | 5.0243V | 0.5mV | 0.010%
100% 5.0239V | 5.0243V | 5.0245V | 0.6mV | 0.012%
load 0.lmV 0.lmV | 0.6mV
regulation 0.0029% | 0.002% | 0.012%
2. Temperature drift conditions Vin: 24VDC
Tout : 100%
Air Velocity: 2m/s
Ta -40°C 25°C 85°C | temperature stability
Vout 49909V | 5.0243V | 50424V | 51.5mV I 1.030%
[ 6ev |
1. Regulation - line and load condition Ta:25C
Air Velocity: 2m/s
Tout\ Vin 18VDC | 24VDC | 36VDC line regulation
0% 6.0254V | 6.0256V | 6.0259V | 0.5mV | 0.008%
50% 6.0251V | 6.0252V | 6.0256V | 0.5mV | 0.008%
100% 6.0249V | 6.0251V | 6.0256V | 0.7mV | 0.012%
load 0.5mV 0.5mV 0.3mV
regulation 0.008% | 0.008% | 0.005%
2. Temperature drift conditions Vin : 24VDC
Iout : 106%
Air Velocity: 2m/s
Ta -40°C 25°C 85°C | temperature stability
Vout 59907V | 6.0251V | 6.0468V | 56.lmV l 0.935%

DENSEI-LAMBDA
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2.1 (2) HAHBE, Vy 7 VEEMATIERE

Qutput voltage and ripple voltage vs input voltage

Air Velocity :

PAES0S24-*

Conditions lout :

Ta

" Ripple Voltage(mV)

Ripple Voltage(mV)

5V
7.0 250
6.5 . .
o~ 6.0 [ e 200
S ss | , Output voltage
B50 [ - 150
—6 45 e
-
= 4.0 100
O 3‘0 ST = P 50
2.5
2.0 0
15 20 25 30 35 40
Input voltage (V)
Ta
Air Velocity : 2m/s
oV
7.0 : 250
65 |- SR butpuf voltage
S 6.0 [ e i 200
553
I 50 R 150
e | [ .
Bis | .. ......._Rippleandnoise voltage
C 130 T L LI R e e NSRRI 50
25 ______________________
2.0 0
15 20 25 30 35 40
Input Voltage(V)
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2.1 (3) Zh+E, AFEWXTH BN

Efficiency and input current vs output current Conditions Vin: 18 VDC -------
24 VDC —-——
: 36 VDC
Ta : 25°C
5V Air Velocity : 2m/s
5 : : : : . 100
4 1 90
= )
3 30 <
@ &)
5 2 170 &
E- m
1 60
0 50
0 20 40 60 80 100
Output current (%)
6V
5 _ . . _ 100
4 90
S S
5
- 70
1 60
0 50
0 20 40 60 80 100
Output current (%)

DENSEI-LAMBDA T-9



2.1 (4) ZHRIAIEE

Efficiency vs input voltage

5V

Efficiency (%)

100

80

80 [

70

60

50

Conditions Ta

PAE50S24-%

: 25°C

lout: 50 %

80 %
100 %

Air Veloeity : 2m/s

Efficiency

15

6V

Ffficiency (%)

100

90 |

80

60

50

20

25 30
Input voltage (V)

35

40

. Effic iency

15

20

DENSEI-LAMBDA
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2.1 (5) #h=x /s IR
Efficiency vs ambient temperature Conditions Vin : 24 VDC

Tout : 100 %
Air Velocity : 2m/s

5V
160
Efficiency
90 ...................................................................................................................
S
&
5
[*)
&%)
60
50
-50 -35 -20 -5 10 25 40 55 70 85
Ta (°C)
6V |
100 :
Efficiency
90 foo T
S
oy
L] : :
E 70 U U UL SRR
[k}
60 ______________________________________________________________________________________________________________________
50
-50 -35 -20 -5 10 25 40 55 70 85

Ta (°C)
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2.2 BERFY 7 MERE
Warm up voltage drift characteristics
Conditions Vin : 24 VDC
Tout : 100 %
Ta : 25°C
Air Veloeity © 2 m/s

5V

0.30
020 [

010 ,,,,,,,,,,, . . i e ......... .

-0.10 . R . p B

Output voltage drift (%)

020 - T I o

-0.30

0.0 1.0 2.0 3.0 4.0
Time (hrs)

o))
<

0.30

020 |- N R
0.10 - I S . R ,,,,,

) —

010 b

Output voltage drift (%)

020 b R S e

-0.30

0.0 1.0 2.0 3.0 4.0
Time (hrs)
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2.3 WFEFRERE

PAES0S24-*

Over current protection (OCP) characteristics

5v |

6.0

Conditions Vin :

Ta : 25 °C

5.0

4.0

3.0

Output voltage (V)

1.0

0.0

20 |

6V |

7.0

20 40

60 &0 100
Output current (%)

120 140 160

6.0

50 -

4.0

Output voltage (V)

2.0

1.0

0.0

30 ot

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

20 40

DENSEI-LAMBDA

60 30 100
Output current (%o)

120 140 160
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2.3 BWEIRESM

Over current protection (OCP) characteristics

PAES(0S24-*

Conditions Ta : 40°C  --——----
25°C —————
85 C _
Vin: 24 VDC
SV
6.0
3.0 -
iz
Yy
_— AN e T~ ol
S 4.0 L
% 7
v
:‘E 3.0 ;"."/"
z .
= #
TY [ S — N
Q
LO  fs s e
0.0
0 20 40 60 80 100 120 140 160
Output current (%)
6V
7.0
6.0 i
L
50 Tl
Z L
@ Lo
g 40 L
: 3.0 7
£’
= ,‘,/’
Q 20 RS SRS
L
1.0 e e e ctaaean
0.0
0 20 40 60 80 100 120 140 160
Output current (%)
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2.4 BEEFRESE

Over voltage protection (OVP) characteristics

PAES0S24-*

Conditions Vin : 24 VDC

— 2vDIV

Iout: 0%
Ta : 25°C

<~OVP Pomnt
—Vout

e ov

<—QVP Point

“-Vout

1l ov

2ms/DIV

DENSEI-LAMBDA
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2.5 HFI3rH AN Y PAES(0S24-*

Output rise characteristics
Conditions Vin: 24 VDC
Iout: 0%
Ta : 25°C

i —Vout

CHI—{ it | =\

i
o

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

1| Vout

2 L | NOSTOUONIUNY SURIEUUS: SN SNE SO OUSE PGt | NP

— - Vin

CH2—|; 1= ov

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

DENSEI-LAMBDA T-16
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Output rise characteristics
Conditions Vin : 24 VDC
Tout : 100 %
Ta : 25°C

|5V |

“—Vout

B ] = Vo
CH2—>4[: — ek e Y

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

|6V |

1 Vout

CH1-|- | )

——Vin

CH2—|!

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

DENSEI-LAMBDA T-17



2.6 HMAHTHD Rk

Output fall characteristics

| 5V ]

| 6V |

PAES0S24-*

Conditions Vin : 24 VDC
Tout: 0%
Ta : 25C

CH1—=|—

- —Vout

CH2—{f

e 0V

1 Vin

k= ov

CH1—|!

CH2-|—

1 F=Vout

e oV

JEVin

H— oV

CH1: 2V/DIV _

CH2: 20V/DIV

200ms/DIV

DENSEI-LAMBDA T-18



HUNSEE T8 0 ik PAES0S24-%

Output rise characteristics
Conditions Vin : 24 VDC
Jout : 100 %
Ta : 25°C

| Vout

CHIo——— &

k= OV

CH2—{t——~_ & - - 1kVin
SR RN e ov

CHI: 2V/DIV | CH2: 20V/DIV
200us/DIV

CHI1—| - Vout

= 0V

CH2™|— = Vi
bk gy

"CHI: 2V/DIV | CH2: 20V/DIV.
200us/DIV

DENSEI-LAMBDA T-19



2.7 A H B30 i

(ON/OFF = hma—/LKf)

Output rise characteristics with ON/OFF CONTROL

Conditions Vin :
lout :
Ta :

PAES0S24-%

CH1—

CH2—

i Vout
= ov

| F=VCNT
Y

“CHL: 2V/DIV

"CH2: 5V/DIV_

CHI—

CH2—

20ms/DIV

11 Vout

;'::: oo OV

1 —=VCNT
)\

CHI: 2V/DIV

CI2: 5V/DIV

20ms/DIV

DENSEI-LAMBDA

24 VDC
0 %
25°C
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S ARV SN oy

CH2—!+

CHI1—

CH2~

(ON/OFF 2ty ho—/LEE)
Output rise characteristics with ON/OFF CONTROL

Conditions Vin :

PAES0S24-*

24 VDC
Tout: 100 %
Ta : 25°C

-

7‘ <—Vout

1 OV

|[="VCNT
{—= oV

CHI: 2VDIV

CH2: 5V/D

v

1 Vout

= ov

1k=VCNT
l— oV

CH1: 2V/DIV

CH2: 5V/D

20ms/DIV

DENSEI-LAMBDA
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2.8 WAL A Fik

(ON/OF F =@y b u— i)

QOutput fall characteristics with ON/OFF CONTROL

EA

|6V |

PAES0S24-%

Conditions Vin :

{out :
Ta

CH1—

CH2—

_E “—Vout

Hk— oV

— —VCNT
Te— oV

CHL. 2VDIV |

CI2: 5V/DIV

200ms/DIV

CH1—|}

CH2—f

“—Vout

= OV

- k=VCNT
e oV

"CHI:2v/DIV_|

CH2: 5V/DIV

200ms/DIV

DENSEI-LAMBDA

24 VDC
0%

1 25T
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e ARV S/ AR

EA

(ON/OFF = b r—/L 8
Output fall characteristics with ON/OFF CONTROL

Conditions Vin :

PAES(S24-%

24 VDC
Iout : 100 %
Ta @ 25°C

CHI—|

CH2—|!

. I~ Vout
Y

{—VCNT
1= ov

"CHI: 2VDIV_[

~CL2: 5V/DIV.

200us/DIV

CH1—

CH2—|}

: “—Vout

—— = 0V

— f=VCNT
e oV

“CHL:2V/DIV_

CH2: 5V/DIV

200us/DIV

DENSEI-LAMBDA
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2.9 @ENE (AWWEE) Rt

Dynamic load response characteristics

5V

PAES0S24-*

Conditions Vin: 24 VDC

Ta: 25C

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

CHl—

CH2—

“—Vo

—Io

“—0A

CHI : 50mV/DIV CH2 :5A/DIV

0.2ms/DIV

6V |

Load current tr = tf = 100us

CHI—

CH2—

Tout 50% <—> 100% f=1kHz

P S ST T AP e e e o o e e e

—Vo

~—lo
“—(0A

CHI :100mV/DIV | CH2:5A/DIV

0.2ms/DIV

DENSEI-LAMBDA
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2.10 AJ19— B (BBAER) FE

Inrush current waveform

6V

PAES0S24-*

Conditions Vin: 24 VDC

CHl—

CH2—

CH1 : 50A/DIV

10us/DIV

DENSEI-LAM

BDA

Tout: 100 %
Ta : 25°C

—Iin

<—0A

“—Vin

0V

T-25



2,11 AU v Th 74 X
Output ripple and noise waveform

PAES0S24-*

24 VDC
Tout: 100 %

Conditions Vin ;

Ta

20mV/DIV I

11 S/DIV

41mV

20mV/DIV

"1 us/DIV

47mV

DENSEI-LAMBDA

: 25°C
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24 VDC
25°C

Iout : 100 %

Ta

PAES0S24-%
Vin :

Conditions

Bl Wi

T-27
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Electro-Magnetic Interference characteristics

(a) MEEHFEE (BE/ A X)

VCCl class A application system

Conducted Emission

(1) VCClclass A XTI 7 7V Ar—3r 3 i A5 b

\

2.12 EMT44%
35

30,00
[hMHZ]

Frequency

DENSEI-LAMBDA
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EMI#E
Electro-Magnetic Interference characteristics
(b) M ENEE (B A X) Conditions Vin : 24 VDC
Radiated Emission lout : 100 %
(1) VCCl class A X7 7"V r—ira L A7 I Ta @ 25C
VCClI class A application system

HORIZONTAL:

B Wimi
0 op : e .
_ : P ;
o0 : T .
L : : : oo :
5C b : e e .
r 1 1 t 1 t 1
[ : : : . :
a0 | — :
] i’\f ! Pl|||’|' ¢ ' | ' /{%\ :
= : ﬂﬁﬁ A .
o 1 1 1 T 1 1
wd 30 r H q‘?}_ﬁ H 1 1 1 AAP]. 1 .
i : Py po g T :
[ ' ] w
2T ! o :
, : b Voo o
10 1 1 : : b :
X Voo ;
] 1 ¥
0L ! H A P :
30,0 BT 100.0 200.0 3000
Frequarn oy {#akz]

VERTICAL:

[d8(p viml
0

50 [

50 |-

Lewvel

=
-
==

30 [

7
pf'y |

24

0.0 B0 100.0 2004 3000
Frequency [MHz]
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EMI%E

Electro-Magnetic Interference characteristics

(b) T BRMRE (BH/ A X)

Radiated Emission

(D VCClclass A RIS T 7 r—3ra s A7 A

VCCIclass A application system

HORIZONTAL:

Conditions

PAES0S24-*

Vin: 24 VDC
Iout: 100 %
Ta : 25°C

WBCw v ml

VERTICAL:

0 . T T v -
r ‘ i ' T :
t ; i ' o :
50 : [ S S z
C : X ' T :
50 F R 5
3 : A ;
wfp Mv 4 s
i §WA'¢?%¢§ LM i
30 )
¥ 1 M 1 1 I"
: : P L
! : b g !
20 : —_— :
: A :
12 : — :
- : S :
a : : : : !
30,0 500 1Q0.G 2000 30000
Fraquen oy ’ [MHz]
B v/mE
70 . . . . . . r
Lo :
| i 1 ] * 1 1 H
ED 2 Hl 1 l ¥ 1 1 H
. E 1 1 H 1 1 1
: - ;
o E 1 ] ¥ 1 1 1
50 : : e R :
r t [l [l + 1 1 1
0 S S S N A
3 R fh:
E l 'I ' W&g 1 1 t 1 1
~ s | f‘f fog v L L
d g F‘L}\; P {ﬂ’wﬂv ¥,
r il 1 : :

on L

10 [

0.0

100.0
Fraguency

(3

(=)

B0A
[MHz]
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