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1. HIEFE Evaluation Method
1.1 HIERE Circuits used for determination
(1) #45tt  Steady state data

i<

Fuse +$b e ,
+Vin 4V

10A
cil. - L C3
36-76V0C PS. €L L

C1: 100uf Electrolytic Capacitor Controlled terp. chamber
C2: 1uF Ceramic Capacitor 11 50mm
C3: 10uF Tantalum Capacitor

(2) B|EFY 7 MMé&fE  Warm up voltage drift characteristics

B LET

Same as Steady state data

3) WBEFRERM  Over current protection (OCP) characteristics

x-Y
Recorder
.
@/ |
S
36-76V0C < VR
’ |
C1: 10GuF Eiectrolytic Capacitor Conrelles temp. chomber
CZr TufF Ceramic Capacitor
CZ: 1Cur Tantalum Capaciter J1: =0mm

DENSEI-LAMBDA T-1
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(4) BEEHRESEM  Over voltage protection (OVP) characteristics

C1: 100uF Electrolytic Capacitor
C2:  1uF Ceramic Capacitor
C3: 10ufF Tantalum Capacitor

5) WAMHLER D&M Output rise characteristics

T

VR

S Fuse in :\?b ‘
48VDC J.l,

10A C] . /?vp 1
E o

-Vin =V
=S

\4
j_\__{

\TCNT 1

C1: 100uF Electrolytic Capacitor
C2:  1uF Ceramic Capacitor

o N . 21: 50mm
C3: 10uF Tantolum Capacitor
(6) AL HTFTAY Output fall characteristics
HASZH ERY&EELRET

Same as output rise characteristics

DENSEI-LAMBDA T-2
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(7 HASLLHERYE#HE  ( ON/OFF 2 hu—/LE)
Output rise characteristics with ON/OFF CONTROL

Fuse
10A
48VDC —
C1: 100uF Electrolytic Capacitor
f1- 50mm

C2: 1uF Ceramic Capacitor
C3: 10uF Tantolum Capacitor

®) HALLTHEVHEHE ( ON/OFF = ho—)LEF)
Output fall characteristics with ON/OFF CONTROL

HAMS ERWEHE ( ON/OFFay bu—Ak) LRET
Same as output rise characteristics with CONTROL ON/OFF

9 BELEAWSE) M Dynamic load response characteristics

Output current wuveformn

lout S0% <—-> 100%  DUTY:50%

Load] 1

I I
Load} 2

" itr

Dynamic dummy load
Current probe

48vVDC

C1: 100uF Electrolytic Capacitor
c2 TuF Ceramic Capacitor
C3: 10ul Tantalum Capacitor #1: s0mm
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(10) ADY—VBH (ZEAER) %1 Inrush current characteristics

S Fuse

— 00"
10A
23000uF
48VDC [ i Il

C1: 100uf Electrolytic Capacitor
C2: 1uF Ceramic Capacitor
C3: 10uF Tantalum Capacitor

J1: 50mm

) BAHY v 7, /A XEF  Output ripple and noise waveform

C4 {Oscilloscope

C1: 100uF Electrolytic Capacitor Bandwidth: 100MHz

C2: 1uF Ceramic Capacitor
C3: 10uF Tantalum Capacitor !57:. 50 @
C4: 4700pF Film Capacitor 11 50mm

(12) EM 1414 Electro-Magnetic Interference characteristics
(a) HZTWHFEE (B8 1 X) Conducted Emission Noise

D=80cm

BUSRORE D.U.T.(Earth)
AMN 50Q./S0uH, /

| 7
Spectrum Analyzer /

l
‘ AR BE R

EMI Test Receiver - /
RF Relay Matrix
™S | | 3F3-«
- i AC Cord =1 H=80
o Stand =ebem
: Y

T 2EXtE ——=

el Metal Ground Plain AT E R

Earth Input Line

DENSEI-LAMBDA ' T-4
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(b) METERME (BEF 1 X) Radiated Emission Noise

D=3m
Spectrum Analyzer R (E )
EMI Test Receiver [ D.U.T.(Earth)
i J-7n 7U/F7%
RF Relay &tn‘{ (/\vacomcai Ante/n;a) / Z
|———] =]
Stand
g — a
S-vF~TW
Turn Table

H=80cm

T
i3ul Metal Ground Plain
Earth

0 T
1 FOirs®
PN e Input Line
Filter

(1) VCClIclass A #in7 U r— g VAT A
VCCl class A application system

N
NF

G
By

L
o SAALS L
asvpe 20 ; "
14 CBT
L1 : 400uH
C1 : TuF Ceramic Capacitor

C2 : 10uF Tantalum Capacitor
C3 : 880uF Electrolytic Capacitorx2para
C4 : 1uF Ceramic Capacitorx2para

DENSEI-

C5,C6 : 0.047uF Film Capacitor

C7 : 100uF Electrolytic Capacitor
C8,C9 : 0.15uF Film Capacitor
C10.,C11 : 2200pF Ceramic Capacitor

j’] : SOmm

LAMBDA T-5
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1.2 EF BRI TS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLOSCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU LT364L
3 | DIGITAL MULTIMETER ADVANTEST R6441A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110
5 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TM501
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | X-Y RECORDER GRAPHTEC WX3000
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SH-240
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
15 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
16 | DUMMY LOAD TOKYO SEIDEN SC-10
17 | DC POWER SUPPLY TAKASAGO AA2000XG

DENSEI-LAMBDA
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2. T —H Characteristics
2.1 FEFE Steady state data
(1) AN7F1, Aff. IBEZXE) Regulation - line and load, temperature drift
[ 12V |
1. Regulation - line and load conditions Ta:25°C
Air Velocity : 2m/s
Iout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 1.1988V | 1.1987V | 1.1985V | 0.3mV 0.025%
50% 1.1984V | 1.1983V | 1.1981V | 03mV | 0.025%
100% 1.1973V | 1.1973V | 1.1972V | 0.1mV | 0.008%
load 1.5mV 1.4mV 1.3mV
regulation 0.125% | 0.117% | 0.108%
2. Temperature drift conditions Vin : 48VDC
Iout : 100%
Air Velocity : 2m/s
Ta -40°C 25°C 55°C | temperature stability
Vout 1.1989V | 1.1973V | 1.1956V { 3.3mV l 0.275%
[ 15V |
1. Regulation - line and load conditions Ta:25C
Air Velocity : 2m/s
Tout\ Vin 36VDC | 48VDC | 76VDC line regulation
0% 1.5005V | 1.5004V | 1.5001V 0.4mV| 0.027%
50% 1.5000V | 1.5000V | 1.4997V 0.3mV| 0.020%
100% 1.4984V | 1.4984V | 1.4983V 0.1mV| 0.007%
load 2.1mV 2.0mV 1.8mV
regulation 0.140% | 0.133% | 0.120%
2. Temperature drift conditions Vin: 48VDC
Iout : 100%
Air Velocity : 2m/s
Ta -40°C 25°C 55°C | temperature stability
Vout 1.5012V | 1.4984V | 1.4942V | 7.0mV I 0.467%

DENSEI-LAMBDA

T-7



PAH200H48-*

2.1 BFFE Steady state data
(1) AAJ., Afr, IBEEZXHE) Regulation - line and load, temperature drift
T8V |
1. Regulation - line and load conditions Ta:25°C

Air Velocity : 2m/s

Iout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 1.7938V | 1.7937V { 1.7933V | 0.5mV 0.028%
50% 1.7926V | 1.7924V | 1.7919V | 0.7mV | 0.039%
100% 1.7911V | 1.7910V | 1.7910V | 0.1mV | 0.006%
load 2.7TmV 2.7mV 2.3mV
regulation 0.150% | 0.150% | 0.128%
2. Temperature drift conditions Vin : 48VDC
Iout : 100%
Air Velocity : 2m/s
Ta -40°C 25C 55C | temperature stability
Vout 1.8013V | 1.7910V | 1.7890V | 123mV | 0.683%
|
1. Regulation - line and load conditions Ta:25C
Air Velocity : 2m/s
Iout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 2.5053V | 2.5049V | 2.5041V 1.2mV| 0.048%
50% 2.5022V | 2.5016V | 2.5010V 12mV| 0.048%
100% 24995V | 2.4991V | 24996V 0.5mV| 0.020%
load 5.8mV 58mV | 4.5mV
regulation 0.232% | 0.232% | 0.180%
2. Temperature drift conditions Vin : 48VDC
Tout : 100%
Air Velocity : 2m/s
Ta -40C 25C 50°C | temperature stability
Vout 2.5194V | 24991V | 24918V | 27.6mV I 1.104%

DENSEI-LAMBDA



2.1 BEFME

l

3.3V

Steady state data
(1) AJj, AfF. IBEZXE) Regulation - line and load, temperature drift

1. Regulation - line and load

PAH200H48-*

conditions Ta:25°C
Air Velocity : 2m/s

Iout \ Vin 36VDC | 48VDC | 76VDC line regulation
0% 3.295V 3.295V 3.294V 1.0mV 0.030%
50% 3293V | 3293V | 3292V | 1.0mV | 0.030%
100% 3290V | 3290V | 3290V | 0.0mV | 0.000%
load 5.0mVv 5.0mV 4.0mV
regulation 0.152% | 0.152% | 0.121%
2. Temperature drift conditions Vin : 48VDC
Iout : 100%
Air Velocity : 2m/s
Ta -40°C 25C 45°C | temperature stability
Vout 3.305V | 3.290V 3.294V 15.0m\d 0.455%

DENSEI-LAMBDA
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25°C
55°C

Air Velocity : 2m/s

PAH200H48-*
: 100 %
1 40 °C

Ta

Conditions Iout

Yy ZNVBEXMANEE

Output voltage and ripple voltage v.s. input voltage

2.1 (2) HAEE,
1.2V
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Conditions Iout : 100 %

Output voltage and ripple voltage v.s. input voltage

2.1 (2) HABE, Vy INVEERASNEE

: 40 °C

Ta

25°C

5C ——

Air Velocity : 2m/s

1.8V

(Aw)sBejjoA arddry
(=4 [
Q m a m R =
1 U T T
I i 1 I
I I 1 1
t ,, | o

““““ LIS R —
| m i u“
| i i ol
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I I e--
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(A) 98ej0a dinp
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Input voltage (V)

1 100 %

Conditions Iout

25°C
50 °C

Ta :-40C
Air Velocity : 2m/s

25V |

I

(Aun)e3ejoA spddry
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Conditions Iout : 100 %

Vv 7 NVBEXADEE

Output voltage and ripple voltage v.s. input voltage

2.1 (2) HABE,

: 40 °C

Ta

25 °C
45 °C

Air Velocity : 2m/s

33V |

(Aw)a3eyjoA spddry
F 8 g 8 o
(o'] o — - ) o
1 i ] |
] | ] t
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I ) 1 I
| _____'_ ¢ ___ I LY
| | " ,_._
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| | | i
I I 1 A.
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8 1 5
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2.1 3) #E, ANERMHHEFR

36 VDC -~-----

Conditions Vin :.

Efficiency and input current v.s. output current

;. 48 VDC

;76 VDC ———

25C

Ta :
Air Velocity : 2m/s

]

1.2V

[

(%) Aduaioygg

10
60

4;,,,1
i N i
A | |
[ S — h 11111 _r\ \\\\\
‘, A\ |
; e ﬂ
b 1 I
Lo y ‘”1/1‘ ]
i o
1 ,- I
- 14— - -
| [ )
| P |
| [ |
,\\\ _ _\\DI <_‘ ]
R SR
" Ny
S A — [ (AR,
v | v L
" ! A
' ) AL
b A W N
l ) FI
i i s
I 1 _- A
+— === e =R -
I 1 1 --
| i Y
| I 1 ...
T A A
' 1 ! [
I i I »
o A
i R mommepe e
" . | 3
1 1 t
| “ 1
o o — (=]
(v) uand jndug

20

Output current (%)

36 VDC

Conditions Vin :.

;.48 VDC —._._.
1. 76 VDC

Ta :
Air Velocity : 2m/s

25°C

|

1.5V

(%) Koudroyg

8 & ¢
\\x./4<\ww\ \\vm ||||||
“““ L‘,.“L““‘
v '
AURY
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m v
R
Y
L“\\wu.-\.ﬂil |
A
R
ey
| b
“ C
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2.1 (3) #hER, ANEBEHASHER

36 VDC

Conditions Vin :.

Efficiency and input current v.s. output current

;- 48 VDC —-—-—-
;. 76 VDC

25°C

Ta :
Air Velocity : 2m/s

T8V |

[

(%) Aouandiyy

R—
60
50

AU R,

.
-t
pm e T =

el

.
Bt b

(v) 3uaumnd ndug

80

20

Output current (%)

1. 36 VDC

Conditions Vin

.48 VDC ...

. 76 VDC ____

Ta :
Air Velocity : 2m/s

25 °C

2.5V

(%) Aduaroiyg
g 8§ 8 & 8 =8
““““ 1L L
Py Poe . |
,r | _f 1
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h] | S W
. " A
,,,,, Wz__:‘1Lﬂl:lf%.l/i,lll‘
1 ! =T
84 | R
ed \ 1o oM Y
o SN
i | \
....... o\
\ | s
““““ L - [N W
A \ P
““““ SN
AN " B\
““““ NN
o oo O <t o o
—
() wound nduj

80
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Output current (%)
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2.1 (3) &R, AHEFAHHER

36 VDC

Conditions Vin :.

Efficiency and input current v.s. output current

;. 48 VDC —-—o—-

76 VYDC —

25°C

Ta :
Air Velocity : 2m/s

33V |

l

(%) Kouaronyg

100
- 90

(V) uaund nduj

Output current (%)

T-15
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2.1 (4) FE}ANEE

PAH200H48-*

Efficiency v.s. input voltage Conditions Ta : 25 °C
Iout: 50 % -------
80 % ——o—-.
100 %
| L2V ] Air Velocity : 2m/s
100 : , ; ; ‘
| . Efficiency | |
90 f---eee- e —— EE—
PR R
Sl
z | | | | | | | |
8 | | | | | | | |
£ 70 T
= ! : : : : : !
60 |
50 ; , ; ‘ ! |
30 40 50 60 70 80
Input voltage (V)
Conditions Ta : 25 °C
Iout: 50 % -------
80% _._._..
100% ——
l 1.5V ] Air Velocity : 2m/s
100 ; ‘ : ‘
1  Efficiency o
90 b----- o Ty T T
SO U SRS SR SRV SR SRS SRR S N
oy | 1
5 | |
B T0 b
& | ; 3 :
60 |- A S TSRS SO SNSRI S I
50 : : : :
30 40 50 60 70 80
Input voltage (V)
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2.1 (4) ZFBX}ASIEE

1 25°C

Tout :

Conditions Ta

Efficiency v.s. input voltage

50 %

80 %

100 %

Air Velocity : 2m/s

1.8V

'
LR Do s e o

T S e o . o~

100

(%) Aouaroyyg

30

70

30

Input voltage (V)

50 %

1 25°C

Iout :

Conditions Ta

80 %

100 %

Air Velocity : 2m/s

2.5V
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2.1 (4) X ASEE

Efficiency v.s. input voltage Conditions Ta : 25 °C
Iout: 50 % -------
80 % ———-
100 %
3.3V | Air Velocity : 2m/s
100 T i
| | Efficiency | |
90 f---—--- T T C U S S S 1ooooe- L
S|
S ! | ‘ | ‘ | | |
5 . | | ‘ : | |
S0l
5 - e
60 |--o- AR SEVUUUE SUUUIU N DRUR SIS SYUUN R
50 ; l 1
30 40 50 60 70 80
Input voltage (V)
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2.1 (5) Zh=xt/EMHIRE
Efficiency v.s. ambient temperature Conditions Vin : 48 VDC
Iout : 100 %
Air Velocity : 2m/s

12V |

100

iEfﬁciency : :
90 F------------- e R REEEEEE LR P e TR TR

80 oo e ————— e

Efficiency (%)

70 oo B A

60 """""""" T T * ””””””” :’”"“’“’***“3‘ ***********

50

Conditions Vin : 48 VDC
Tout : 100 %

1.5V | Air Velocity : 2m/s

100

1) J . P A

1) ) SR S b S S

Efficiency (%)

70 e S

60 | S S A

50

Ta (‘C)
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2.1 (5) Zh=xf/E IR

PAH200H48-*

Efficiency v.s. ambient temperature Conditions Vin : 48 VDC

Iout : 100 %
Air Velocity : 2m/s

18V |
100 ; ‘ :
‘ %Efﬁciency i
90 |
S 80 f S S ——— A
oy i 1 ‘
5 ’ | |
€ 70 f - oo ommmmmmee hosaoollL bommmnmmm e b
- | : 1 :
o T S
50 : * 1
-50 -25 0 25 50 75
Ta (°C)
Conditions Vin : 48 VDC
Tout : 100 %
25V | Air Velocity : 2m/s
100 : ;
 Efficiency
4 S T
S 80 b S S
Py | |
5 i |
L SRR o
= i | |
60 | A A
-50 -25 0 25 50 75
Ta (C)
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PAH200H48-*

2.1 (5) ZhaRxfE IR
Efficiency v.s. ambient lemperature Condidons Vin : 43 YDC
Iout : 100 %
Air Velocity : 2m/s

33V |
100 -
: Efficiency | 1
90 |---- - ‘ : ———
Sel A N A
ey | | | ‘
5 | | |
R O s S e
(3 ; : :
60 |- S S S
50 ? i
-50 -25 0 ‘ 25 50 75
Ta (°C)
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PAH200H48-*

Warm up voltage drift characteristics

2.2 BERNY 7 Mt

48 VDC

Conditions Vin :

: 100 %

Tout
Ta

Air Velocity :

25 °C
2 m/s
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PAH200H48-*

Warm up voltage drift characteristics

2.2 BERYD 7 "t

48 VDC

Conditions Vin :

Iout : 100 %
Ta 25 °C
2 m/s

Air Velocity :
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PAH200H48-*

2.3 BERIRESM

Over current protection (OCP) characteristics

Conditions Vin: 36 VDC -----_-
: 48VDC ...
76 VDC ——
Ta : 25 C
1.2V l Air Velocity : 2 m/s
15 | ! | i
N S ———
E i L
: - -
E f | | l
£05 - domooo- R IR R
o | | ‘ |
0.0 ! ! ! 1
0 20 40 60 80 100 120 140 160
Output current (%)
Conditions Vin: 36 VDC -
: 48VDC . _._ .
: 76 VDC ———
Ta : 25 °C
LSV | Air Velocity : 2 m/s
2.0 ; 1 ‘
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PAH200H48-*

2.3 WERRERME

Over current protection (OCP) characteristics

Conditions Vin: 36 VDC ----___
: 48VDC ...
. 76 VDC ———
Ta : 25°C
| 1.8V j Air Velocity : 2 m/s
2.0 , - ;
Y J0 S S
S 5 | |
o |
5 10 s 2 e
> | | | i
E 1 I I 1
F=3 1 1 | | | | |
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Output current (%)
Conditions Vin: 36 VDC -
: 48 VDC —._._..
1 76 VDC ——
Ta : 25 C
I 2.5V I Air Velocity : 2 m/s
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0 20 40 60 80 100 120 140 160
Output current (%)
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PAH200H48-*

2. 3 B ERIR LM

Over current protection (OCP) characteristics

33V |

Conditions Vin: 36 VDC oo

Ta : 25C
Air Velocity : 2 m/s

4.0

>
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g
o

Output voltage (V)

g
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20 40 60 80 100 120 140 160

Output current (%)

DENSEI-LAMBDA
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PAH200H48-*

Over current protection (OCP) characteristics

2.3 BEREERMT

Conditions -Ta

: 40 °C

25 C

1 55C

Vin :
Air Velocity :

48 VDC

2 m/s
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PAH200H48-*

Over current protection (OCP) characteristics

2.3 W EHARE R

Conditions Ta

:-40 °C

1 25C ———e-
: 55 C

Vin :
Air Velocity :

48 VDC

2 m/s

1.8V
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2.3 IBERIREEM

Over current protection (OCP) characteristics

I

PAH200H48-*

Conditions Ta : 40 °C  ---—-—-
25C e
45 C ——
Vin: 48 VDC
33V | Air Velocity : 2 m/s
4.0 ‘ : ; ;
30 :
2
(4]
2y
= 20
>
5
2
=
© 10 | ‘
0.0 1 1 ‘ :
0 20 40 60 80 100 120 140 160

DENSEI-LAMBDA
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2.4 EEFERESM

Over voltage protection (OVP) characteristics

[ 12V ]

PAH200H48-x

Conditions Vin : 48 VDC

500mV/DIV_ | 0.2ms/DIV

500mV/DIV |  0.2ms/DIV

DENSEI-LAMBDA

Iout: 0%
Ta : 25°C

«<—QVP Point
<—Vout

0V

|<—OVP Point

<—Vout

«—(QV

T-30



2.4 BEERERE
Over voltage protection (OVP) characteristics

PAH200H48-*

Conditions Vin : 48 VDC

Tout: 0%
Ta : 25°C

«—OVP Point

«—Vout

«—0V

«—QVP Point
<—Vout

|e—ov

[ 18V ]
.Arv
500mV/DIV |  0.2ms/DIV
[ 25V ]
A
1IVDIV |  0.2ms/DIV
[ 33V ]
A

1IVDIV | 0.2ms/DIV

|<~OVP Point

‘l«<—Vout

|eov

DENSEI-LAMBDA
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2.5 WAL H B Rtk

Output rise characteristics

1.2V

1.5V

PAH200H48-*
Conditions Vin : 48 VDC

Iout: 0%
Ta : 25°C
Air Velocity : 2 m/s
CH1— «—Vout
f ov
CH2— <Vin
—0V
CH1: 500mV/DIV | CH2: 50V/DIV
10ms/DIV
CH1H <—Vout
//
| —ov
CH2— <Vin
—0V
CH1: 500mV/DIV| CH2: 50V/DIV
10ms/DIV

DENSEI-LAMBDA
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2.5 HAM L ERY Ftk

Output rise characteristics

1.8V

2.5V

3.3V

CHI1—

CH2—

PAH200H48-*

Conditions Vin : 48 VDC
' Iout: 0%
Ta : 25°C
Air Velocity : 2 m/s
<—Vout
—QV
: <—Vin

—0V

CH1: 500mV/DIV| CH2: 50V/DIV

10ms/DIV
CH1— «—Vout
J = —0oV
CH2— ~ «—Vin
—QV
CH1: 1V/DIV | CH2: 50V/DIV
10ms/DIV
CHl— / —Vout
1 - [—ov
CH2—f ~Vin
—QV
CH1: 1V/DIV [ CH2: 50V/D1V
10ms/DIV

DENSEI-LAMBDA
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2.5 AL B Y Rtk

Output rise characteristics

1.2V

1.5V

PAH200H48-*

Conditions Vin : 48 VDC

Tout : 100 %
Ta : 25°C
Air Velocity : 2 m/s
CH1— | e -l<Vout
| —ov
CH2 «~—Vin
| '\
CH1: 500mV/DIV I CH2: 50V/DIV
10ms/DIV
CH1— «—Vout
—0V
CH2— |<Vin
—QV
CH1: SOOmV/DIVI CH2: 50V/DIV
10ms/DIV
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2.5 HAMNSL B3 Y

Output rise characteristics

1.8V

2.5V

CH1—

CH2 4

CHI: 500mV/DIV| CH2: 50V/DIV

10ms/DIV

PAH200H48-*

Conditions Vin : 48 VDC

Iout : 100 %
Ta : 25°C

Air Velocity : 2 m/s

«—Vout

—0V

—0V

«—Vout

=0V

«Vin
0V

CH1—
CH2—
CH1: 1V/DIV | CH2:50V/DIV
10ms/DIV
CH1— / f ;
CH2— -

<—Vout

—0V

<—Vin

Jeov

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

10ms/DIV

DENSEI-LAMBDA
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2.6 HAMNLL TR Rt

Output fall characteristics
1.2V
CH2 > T

1.5V

PAH200H48-*

Conditions Vin : 48 VDC

Iout: 0 %
Ta : 25°C

Air Velocity : 2 m/s

—VYout

—0V

< Vin
—0V

CH1: 500mV/DIV | -CH2: 50V/DIV

200ms/DIV
CHP*4”_U_\,_
\\\\M
CH2— — v

<—Vout

—0V

[« Vin

«—O0V

CHI1: 500mV/DIV| CH2: 50V/DIV

200ms/DIV

DENSEI-LAMBDA
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Lk
2.6 HASHLTAY 44 PAH200H48

Output fall characteristics Conditions Vin : 48 VDC
Tout: - 0%
Ta : 25°C
1.8V Air Velocity : 2 m/s
CH1—{ — | P —Vout
; : ;::': P rre—r— —0V
\\\ » 0V
| i |
CHI1: 500mV/DIV | CH2: 50V/DIV
200ms/DIV
2.5V
CHI1— - » 3 . |e=Vout
N I
i é_OV
CH2 A —— —|vin
‘ «—0V
CH1: 1V/DIV | CH2: 50V/DIV
200ms/DIV
3.3V
CH1— N : «—Vout
A —0V
— ' —0V
CH1: 1V/DIV | CH2:50V/DIV
200ms/DIV
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2.6 HASLH TV 4k PAH200H48

Output rise characteristics Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25°C
1.2V Air Velocity : 2 m/s
L cov
CH2— - T T — __||<Vin
—0V
CH1: 500mV/DIV | CH2: 50V/DIV
0.2ms/DIV
1.5V
—0V
1 0V
CH1: 500mV/DIV | CH2: 50V/DIV
0.2ms/DIV
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2.6 HASZB TN &

Output rise characteristics

1.8V

2.5V

3.3V

Conditions Vin :

Air Velocity :

PAH200H48-*

48 VDC
Tout : 100 %
Ta : 25°C

2 m/s

CHI1—j -

CH2— -

—Vout

—QV

Je—ov

CH1: 500mV/DIV | CH2:50V/DIV

0.2ms/DIV

CH1— —Vout
; \ —QV
CH2— — —Vin
‘ | <0V
CH1: 1V/DIV | CH2:50V/DIV
0.2ms/DIV
CH1— —Vout
L
i '\
CH1: 1V/DIV | CH2:50V/DIV
0.2ms/DIV
DENSEI-LAMBDA T-39



"

Output rise characteristics with ON/OFF CONTROL Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
1.2V Air Velocity : 2 m/s
CHi—A | | // v
0V
CH2— | Ven
: 0V
CHI1: 500mV/DIV | CH2: 10V/DIV
' 10ms/DIV
1.5V
«—QV
CH2| - [~ Ven
: —0V
CH1: 500mV/DIV | CH2: 10V/DIV
10ms/DIV
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Wk

Output rise characteristics with ON/OFF CONTROL Conditions Vin : 48 VDC
Jout: 0 %
Ta : 25°C
1.8V Air Velocity : 2 m/s
-CH1| | //ﬁ «—Vout
CH2— 5 » ‘ — ~ [« Vent
- —0V
CH1: 500mV/DIV | CH2: 10V/DIV
10ms/DIV
2.5V
CHI1— / P : <—Vout
CH2— ‘ fi' —Vent
' ‘ — [0V
CH1: 1V/DIV I CH2: 10V/DIV
10ms/DIV
3.3V
CH1— ; B ———[Vour
CH2—| l : <—Vent
! —0V
CH1: 1V/DIV | CH2:10V/DIV
10ms/DIV
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i

Output rise characteristics with ON/OFF CONTROL Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C
1.2V Air Velocity : 2 m/s
f cov
CH2— <—Vent
—0V

CH1: 500mV/DIV| CH2: 10V/DIV

10ms/DIV
1.5V
—Q0V
CH2— —— T —1|<Vent
] oy

CHI: 500mV/DIV| CH2: 10V/DIV
10ms/DIV
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2.7 HATHERDEH (ON/OFF 2y ha—Lk)

Output rise characteristics with ON/OFF CONTROL

1.8V

2.5V

3.3V

PAH200H48-*

Conditions Vin :

48 VDC

Tout : 100 %

Ta

: 25°C

Air Velocity : 2 /s

CHi—

CH2—

«—Vout

[0V

<—Vent

—0V

CH1: 500mV/DIV| CH2: 10V/DIV

10ms/DIV

CH1—

CH2—

«—Vout

“le—ov

«—Vcnt

—0V

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

10ms/DIV

CHl—-

CH2—

= =0V

<—Vent

|—ov

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

10ms/DIV

DENSEI-LAMBDA
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) k
2.8 HAVYEFTARAVEHN (ON/OFF Iy ho—/LE) PAH200H48

Output fall characteristics with ON/OFF CONTROL Conditions Vin : 48 VDC
Tout: 0%
Ta : 25°C
1.2V , Air Velocity : 2 m/s
~i |
. = —0V
—QV

CH1: 500mV/DIV | CH2: 10V/DIV

200ms/DIV
1.5V
™. <1 ]
\
T S~ —OV
T 1 oy

CHI: 500mV/DIV| CH2: 10V/DIV
200ms/DIV
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2.8 HAZHLTRY Fetk

Output fall characteristics with ON/OFF CONTROL

1.8V

3.3V

(ON/OFF ay ba—/)Vi)
Conditions Vin :

PAH200H48-*

Iout :
Ta
Air Velocity :
CH1—y - L —Vout
i Ranas: f* — 0V
CH2— | «—Vent
: —OV
i
CH1: 500mV/DIV | CH2: 10V/DIV
200ms/DIV
CH1— [—Vout
B oV
CH2— _ «—Vecnt
: G 1)
CH1: 1V/DIV [ CH2: 10V/DIV
200ms/DIV
CH1— -—~—§— «—Vout
CH2— —Vent
0V
CH1: 1V/DIV | CH2: 10V/DIV
200ms/DIV
DENSEI-LAMBDA

48 VDC
0 %

: 25°C

2 m/s
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PAH200H48-*

2.8 HAMNLLTHRVEE (ON/OFF ayv hu—/E)

Output fall characteristics with ON/OFF CONTROL Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C
1.2V , Air Velocity : 2 m/s
—0V
— —0V

CHI1: 500mV/DIV | CH2: 10V/DIV

0.2ms/DIV
1.5V
CHI—| — T — |~ Vout
| ov
: —QV

{CH1: 500mV/DIV| CH2: 10V/DIV
0.2ms/DIV )
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2.8 HANMBTHR O (ON/OFFay hu—/LE)

Output fall characteristics with ON/OFF CONTROL

1.8V

2.5V

33V

PAH200H48-*

Conditions Vin : 48 VDC

Tout : 100 %
Ta : 25°C
Air Velocity : 2 m/s
CH1— «—Vout
;. ov
CH2— «—Vent
|—ov
CHI1: 500mV/DIV]| CH2: 10V/DIV
0.2ms/DIV
CH1— : l—=Vout
B oy
CH2— «—Vecnt
—0V
CHL: IV/DIV | CH2: 10V/DIV
0.2ms/DIV
CH1— ——-———j\‘ | «—Vout
i o
CH2— > ‘ «—Vcnt
CH1: 1V/DIV | CH2: 10V/DIV
0.2ms/DIV
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PAH200H48-x

2.9 BEISE (AFTEE) Bt

Dynamic load response characteristics
Conditions Vin: 48 VDC
Ta : 25°C

1.2V Air Velocity : 2 m/s

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

CH1— —Vout

/“ AN -: N\ «—Jout

—0A

i ¥ |

CHI : 100mV/DIV | CH2:50A/DIV

0.2ms/DIV
1.5V
Load current tr = tf = 100us
Iout 50% <— 100% f=1kHz
CHI——1 /\‘ ‘ V- P |<—Vout
s \ \ e
CH2— — | B o T
T —0A
CH1 : 100mV/DIV [ CH?2 : 50A/DIV
0.2ms/DIV
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PAH200H48-*

2.9 BELE (AWEE) ¥

Dynamic load response characteristics

‘Conditions

Vin: 48 VDC
Ta : 25°C

Air Velocity : 2 m/s

1.8V
Load current tr = tf = 100us
Iout 50% ~— 100% f=1kHz
CH1—
CH2— B -
CH1 : 100mV/DIV [ CH2 : S0A/DIV
0.2ms/DIV
2.5V.
Load current tr = tf = 100us
Tout 50% —— 100% f=1kHz
CH1-> N
\ i e \
CH2— : —
CH1 : 200mV/DIV [ CH2 : 50A/DIV

0.2ms/DIV

DENSEI-LAMBDA

«—Vout

«—Vout

«—Jout
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PAH200H48-*

2.9 BERE (AWRE) Fit

Dynamic load response characteristics :
‘ Conditions Vin: 48 VDC

Ta : 25°C
3.3V Air Velocity : 2 m/s
Load current tr = tf = 100us
Iout 50% —— 100% f=1kHz
CH1— AN «—Vout
N b «—Jout
CH2—| Y O N
- «—0A
CH1 : 200mV/DIV | CH2 : 50A/DIV
0.2ms/DIV

DENSEI-LAMBDA T-50



PAH200H48-*

2.10 AAY—UBR (BAEBRK) B4

Inrush current waveform
Conditions Vin: 48 VDC

Iout: 100 %
Ta : 25°C

3.3V Air Velocity : 2 m/s

«Iin

«—0A

CHI—| {—tdo
i

/\/ e

CH2—

CH1 : 50A/DIV | CH?2 : 50V/DIV
Sus/DIV

DENSEI-LAMBDA | T-51



2.11 EBAHYV v 7N, /A XK

Output ripple and noise waveform

I

1.2V |

Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25C
Air Velocity : 2 m/s

20mV/DIV___ | 14 s/DIV

42.2mV

I

1.5V ]

20mV/DIV | 1us/DIV

42.6mV

DENSEI-LAMBDA
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2.11 HAHY 7, A RN

Output ripple and noise waveform PAH200H48-*
Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C
I 1.8V | Air Velocity : 2 m/s

20mV/DIV | T s/DIV

[ 25V ]

20mV/DIV 1 L s/DIV
27mV
DENSEI-LAMBDA T-53




2. 12 EMI%siE

Electro-Magnetic Interference characteristics
(a) HEmFEE &/ A X)

Conducted Emission
(1) VCCIclass ARG T 7V r—3ra AT A

VCCl class A application system

1.2V

PAH200H48-*

Conditions Vin : 48 VDC
Tout : 100 %
Ta : 25°C
Air Velocity : 2 m/s

level [dBuv)

30 [

80

70

60

50

40

o

20

TJ'\J ! Ly |,M Bk

%

05 1 5 10
Frequency [MHc]

30.405

1.5V

Level [dBuv]

90

80

70

80

50

40

30

20

Frequency [MHz]

30.405

DENSEI-LAMBDA
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PAH200H48-*

2.12 EMI%sit
Electro-Magnetic Interference characteristics
(a) HEETHTEE (FRE/ A4 X) Conditions Vin : 48 VDC
Conducted Emission Tout : 100 %
(1) VCClclass AT 7Y r—a VT AT I Ta : 25°C
VCCI class A application system Air Velocity : 2 m/s
1.8V
90
80
70
80
g 50
g 40 ! Lo
- 30 ! |l
ok | |
oL
" T R
2.15 0.5 1 5 10 30.405
Frequency {MHz]
2.5V
90
70
E 50
@ 40
- 30 {/‘ —/ | I|[l’
II !
20 I
|
10 ) / b 1’ 4 ﬂ . [ | " A
R N Y i !
!
OOJS 0.5 1 5 10 30.405

Frequency [MHz)

7
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2. 12 EMTHErE

Electro-Magnetic Interference characteristics
(a) HEEWRTEE B/ A X)

Conducted Emission

(1) VCClclass ARG T 7Y r—3a VIV AT A

VCCI class A application system

33V

PAH200H48-*

Conditions Vin : 48 VDC
Iout : 100 %
Ta : 25°C
Air Velocity : 2 m/s

Level [cBuv)

90

80

70

80

50

40

30

20

N ORS s

10 P M et L J
: filhih
0.15 05 1 5 10 30.405
Frequency [MHz]
DENSEI-LAMBDA
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PAH200H48-*

2.12 EMI%
Electro-Magnetic Interference characteristics

(b) MEEFERBE (BH/ 1 X) Conditions  Vin : 48 VDC
Radiated Emission Tout : 100 %
(1) VCCI class A Xt 7 7V r— g VAT A Ta : 25°C
VCCI class A application system Air Velocity : 2 m/s
1.2V
HORIZONTAL:
60 T [ } ‘
i | —
o
S0 1 J "
— ¥
40 T
~>§ Bl Ty
o Wil 4
= ! ?"“r" " "’\
EREY S :!v"ff*! ‘J‘{‘ }M L
.!Jﬁ "-l’ : AVP‘: .Aaj’ : 111{’ F\‘
20 Nl /J‘Wf - hﬁ
Otk “N«W A T s
10
30 50 100 302.7
Frequency [MHz]
VERTICAL:
60
i
50 +
? 40
E 30 | o i g»lq‘
b A
T A et 4T
20 bt / "&L“"‘/U N
10
30 =0 100 302.7
Frequency [MHz)

DENSEI-LAMBDA
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PAH200H48-*

2.12 EMIRpE
Electro-Magnetic Interference characteristics

(b) HEFTBREE (B 1 X) Conditions Vin : 48 VDC
Radiated Emission Tout : 100 %

(1) VCCIclass A RHIET7 7V r—va U VAT A Ta : 25°C
VCClI class A application system Air Velocity : 2 m/s

1.5V
HORIZONTAL.:

60

40

Level {dBuv/m]

. IM’M 2 i) ’«;1\4

™ AL TR m—
Wy 'W ! ;‘ : W

RTYRL A m - T .A
\/\A/V\J/\ ™ f\‘{m \]ﬂh\\‘ fi’%” 5{"
w{'

oyt .
i

20

30 S0 100 302.7

Frequency [MHz]

VERTICAL:

50 w

50 f

Level [dBuV/m]

ot

A’
A v
20 ki

30 50 100 302.7

Frequency [MHz]
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PAH200H48-*

2. 12 EMI%fE
Electro-Magnetic Interference characteristics
(b) EERBE (BN A X) Conditions Vin : 48 VDC
Radiated Emission Jout : 100 %
(1) VCCIclass A X7 7Y r—3 3 3 X5 A Ta : 25°C
VCClI class A application system Air Velocity : 2 m/s
1.8V
HORIZONTAL:
60
50
’E 40
g % A P
] 0 (’l{w
20 V@VM ) F ‘ h
M P VW’W ﬂ
L Wit
10

50 100 5027
Frequency [MHz}

30

VERTICAL:
;; 30 by nﬂr\/r\wwn WJ«P \
b L fe
L ok T

30 50 100
Frequency [MHz)

302.7
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2.12 EMIF¢E

Electro-Magnetic Interference characteristics

(b) EFBEFRE (BH/ 12

PAH200H48-*

Conditions Vin : 48 VDC
Radiated Emission Tout : 100 %
(1) VCClclass AXfin 7 7V or— a3 VAT A Ta : 25°C
VCCI class A application system Air Velocity : 2 m/s
2.5V
HORIZONTAL.:

50
= 40 b
] W
Tﬁ 30 " i \I A
i AT I

20 f AWM | , ﬁm\ﬂ[/ "y MM

o A ‘
uw“l"“ .
mso 50 100 302.7
_. Frequency [MHz}
VERTICAL.:
60
§ 40 ‘bﬂi
% %0 WU Wﬂ\*‘f ! J \ A
fww MMy y . \F w ™ /' W \ﬂa )
W\ I W ﬁ(\ ! W t‘f
20—y g

50

100
Frequency [MHz]

302.7
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2.12 EMI%tE
Electro-Magnetic Interference characteristics

PAH200H48-*

(b) HEEERBE (BN A X) Conditions  Vin : 48 VDC
Radiated Emission Iout : 100 %
(1) VCClclass A X7 U r—3a v A5 A Ta : 25°C
VCClI class A application system Air Velocity : 2 m/s
3.3V
HORIZONTAL:
= 40 ﬂ,‘nl
: AN
.. IR, Y
) / vl #/ i Lﬁ] I "
RN AN &R Y
'\«M/ MM*”W
30- 50 frequenc«‘/oo[MHz] 302.7
VERTICAL.:
;; A . .y IN\ /}k F /\‘IAW})’\
PR O R VTV W
o [ R T

30

50

100
Frequency [MHz]

302.7
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