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1. JIE ik Evaluation Method
1.1 HIZEE#  Measurement Circuits
(1) B, HAOYU v TN, A XETE, EERIRERRE
Steady state characteristics, output ripple noise waveform and over current protection
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(2) BELE ., BEERERRE, T OM

Dynamic characteristics, over voltage protection and other characteristics
: I :

Fl L1 L2 L3 +8 Jj
] c2 | [ce Adh) v 7
S = ci ca Lcs | ‘“j cs ﬁc\_l_ms Lici7 cigf .
_E? I T lor Oy fow i
| T PFE1000F BI=S. 1
- ol
TRIM = 77T
AUX
u;cc. j Current probe
BASE-PLATE ‘ON,EOP,I—? f
©) ONOFF >
coM
+BC -BC
rezd
+—| -4 c10
s ClL
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R+ cis
Bha——cn
Inrush current characteristics Leakage current characteristics
Slide Reg. L] Slide Reg. —
Application
Dynamic Application Circuit
AC DIP Circuit & Ps. AC (Input filter)
200v Simulator (Input filter) 200v
1 FG
Current Probe Leakage
Current tester e
Cl1,C4,C5,C8: 1uF Film Capacitor C17, CI19: 12V-1000uF Electrolytic Capacitor
C2,C3: 470pF Ceramic Capacitor 28V- 470uF Electrolytic Capacitor
C6,CT: 4700pF Ceramic Capacitor 48V- 220uF Electrolytic Capacitor
C9, C10: 1uF Film Capacitor RI: 0.5W 470kQ
C11, C12, C13, C14:390uF Electrolytic Capacitor R2: 5002
C15,C16: 0.033uF Film Capacitor L1,12,L3: 2mH
C18: 2.2uF Ceramic Capacitor A 50mm
C20: 4700pF Ceramic Capacitor TFR1, TFR2: 5.1Q139°C
==== Note

*1. If the ambient temperature is less than -20°C,
use twice of the recommended capacitor above.
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(3) EMIfFE Electro-Magnetic Interference characteristics

(a) MBI EBE (Jfii# /1 X) Conducted Emission Noise

HERERER (BEHD)
EEERE R D.U.T.(Earth)
LISN 509 /50uH TR
Aluminum Plate
&
Spectrum Analyzer R e T
EMI Test Receiver
RF Relay Matrix
=
L
y AC Cord = N
& Stand H=80cm
= T L
£ I T T o
%;ﬁ! \ & B K . T4 NE - A EIE
Earth Metal Ground Plain Filter Toper Line

(b) HEEFERIREHES /1 X) Radiated Emission Noise

D=3m
N >R ()
Spectrum Analyzer D.U.T.(Earth) R
EMI Test Receiver R a=pr ToFi s 2 R
RF Relay Matrix a— Biconical Antenna ¥ / ate
Y
[=)
i f ] Stand
Y
H=80cm B T—T N
/ Turn Table

Y h

v 1

=
= B AHE T aun

e i :
ot Metal Ground Plain Filter Input Line

* Shielded cable used to input and output cable.

VCClclass AR ST 7V or—3a U AT A
VCCI class A application system

L2 L3 i A :\s, .
25A Cl5
c1 Jgs Rl J&S - Ller E{cw 3
I“ T l T1deT PFEI000F ﬁ 2
L 5D 7l7
TRIM
AUX
10G
5
ENAS |
BASE-PLATE ~ON/OFF &~
-ON/OFF
P COoM :j
~BC -BC
[
| |t cio
S s
S A
TFR1
AR o
Cl1, C4,Cs5,C8: 1uF Film Capacitor C17,C19: 12V-1000uF Electrolytic Capacitor
C2,C3: 470pF Ceramic Capacitor 28V- 470uF Electrolytic Capacitor
C6, CT7: 4700pF Ceramic Capacitor 48V- 220uF Electrolytic Capacitor
C9, C10: 1uF Film Capacitor RI: 0.5W 470kQ
C11, C12, C13, C14:390uF Electrolytic Capacitor L1,12,L3: 2mH
C15,Clé6: 0.033uF Film Capacitor TFR1, TFR2: 5.1Q139°C
C18: 2.2uF Ceramic Capacitor
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1.2 EABERSS

List of equipment used

PFE1000F

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL PHOSPHOR OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LECROY DS-4354M
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE AMPLIFIER TEKTRONIX TMS502A
6 | CURRENT PROBE TEKTRONIX A6303
7 | SHUNT RESISTER YOKOGAWA ELECT. 2215
8§ | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-641
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
12 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 | AMN KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9%106
15 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
16 | AC POWER SUPPLY KIKUSUI PCR4000L
17 | LINE SUG SIMULATOR TAKAMISAWA PSA-210
18 | TRANSFOMER MATSUNAGA 3WTC-50K
19 | SLIDE REGULATOR MATSUNAGA S3-24100
20 | A.C. LEAKAGE CURRENT TESTER SIMPSON 229-2
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2. ¥FMET— & Characteristics

2.1 B FeME Steady state data
(1) AJ) - A - IREZH) Regulation - line and load, Temperature drift

12V

|

1. Regulation - line and load

Condition Tbp:25C

Tout \ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 12.020V 12.020V 12.021V 12.021V ImV 0.008%
50% 12.022V 12.022V 12.023V 12.023V 1mV 0.008%
100% 12.025V 12.025V 12.026V 12.026V 1mV 0.008%
load SmV SmV SmV SmV
regulation| 0.042% 0.042% 0.042% 0.042%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Tbp -40°C +25°C +100°C temperature stability
Vout 11.901V 12.025V 12.092V 191mV I 1.592%
28V |
1. Regulation - line and load Condition Tbp :25C
Tout\ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 28.091V | 28.091V | 28.094V | 28.092V 3mV 0.011%
50% 28.092V | 28.092V | 28.095V | 28.093V 3mV 0.011%
100% 28.095V | 28.095V | 28.097V | 28.096V 3mV 0.011%
load 4mV 4mV 3mV 4mV
regulation| 0.014% 0.014% 0.011% 0.014%
2. Temperature drift Conditions Vin=100VAC
Iout=100%
Tbp -40°C +25°C +85°C temperature stability
Vout 27.900V | 28.095V | 28.253V 353mV | 1.261%
48V ]
1. Regulation - line and load Condition Tbp:25°C
Iout\ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 48.130V | 48.130V | 48.133V | 48.131V 3mV 0.006%
50% 48.131V | 48.132V | 48.134V | 48.132V 3mV 0.006%
100% 48.132V | 48.134V | 48.136V | 48.134V 4mV 0.008%
load 2mV 4mV 3mV 3mV
regulation| 0.004% 0.008% 0.006% 0.006%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Tbp -40°C +25°C +85°C temperature stability
Vout 47.695V | 48.134V | 48.354V 659mV | 1.373%
DENSEI-LAMBDA T-4



(2) ZhEE 3t HA

B

Output current (%)

DENSEI-LAMBDA

PFE1000F

Efficiency vs. Output current Conditions Vin : 85 VAC -——--
: 100 VAC ———
: 200 VAC ——
: 265 VAC ————
Tbp: 25°C
12V |
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:\c\ Ty e B R W RSLTR O L TR UIRINTU
N’ 80 el - el __
X SO S50 S SO SR
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(3) AJIER - AF 5 ATEE

Input current and Efficiency vs. Input voltage Conditions Jo : 50 % I
: 100 % —
Tbop: 25°C
12V |
24 , : , 100
< S
5 5
5 3
o e
s 5
=
50 100 150 200 250 300
Input voltage (VAC)
| 28V |
24 - - - 100
2 S
= P
= Q
E =
g 25}
=
50 100 150 200 250 300
Input voltage (VAC)
48V |
24 : 1 ‘ 100
< S
5 &
5 5
2 £
2 i
=

50 100 150 200 250 300

Input voltage (VAC)
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(4) FHRREDT - EAREE

Standby current and power characteristics Conditions Noload  —====-
Control OFF ———
Tbp: 25°C
12V |
0.7 : 1 ‘ ‘ ‘ 70
Iin ‘ ;
06 ,,,,,,,,,,,,,,\,\,‘ ,,,,,,,,,,,,,,,,,,,, [S [ , D 60
= Q
(5] [=5
g g
8 S
) A

50 100 150 200 250 300

Input voltage (VAC)

| 28v |
< 3
£ =
E E
3 2
g §
73 A
50 100 150 200 250 300
Input voltage (VAC)
48V |
< s
5 5
g g
§ 5
n 7

50 100 150 200 250 300

Input voltage (VAC)

DENSEI-LAMBDA T-7



PFE1000F
(5) AFEHE - 1R 3 HAOER

Input current and Power factor vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC ———
: 200 VAC ———
1265 VAC ————

Tbp: 25°C
12V |
20 f _____-__..._..__....ﬁ.-.... ——— 1.0
SR T E— et T S Power factor 0.8
. SO S S 5
B e s 06 &
e N USSP S I
2. Iin e T <
= I e R S
4
0

28V |
20 o oy ’;’;‘_‘_‘;;_’;:_’_’.;‘.;:;';;;;:;””’3' ””””””””” ___ """"" 1.0
B I e E— ;,_,,,,‘_,N,,,,,,,,P,o,v_vﬁr,,f,as;tq ,,,,,,,, 0.8
< g
;r'_:; 12 %
S . =
e £
jo
=
4
0
48V |
20 o __, R g e S ’"’_’_";‘;‘_”_’_”’_’ ““““ 1.0
R N — e Power factor | 0.8
I S T A S g
= S . . -
% 12 ST 0.6 %:g
o >
5 8 :
o o,
=
4
0

Output current (%)
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(6) KLE) - 15 L EBIERFME

Start and Stop voltage characteristics

PFE1000F

Conditions Io: 0% —_— Conditions To : 100 % —_—
Top : 25 °C Tbp: 25°C
| 12v |
15 15
E 12 ftii g 12 R
Q . ;
2o 1 Bol oLl
6 l 77777777777777 T fffffffff _—— Sef l ffffffffff T fffffffffff
= = ;
o 3o o 3
0 0
50 60 70 80 90 100 50 60 70 80 50 100
Input voltage (VAC) Input voltage (VAC)
| 28v |
30 30
7 R R | T T e e g R s St SIS SN S SR
S S %
S 20 [t G 20 feeeebeesieniens T T
& : 3 ‘ & : :
ERRE lT ””””””””” ER l L T REREEE
B 10 peoocbtn X i T S B10 ettt e
= =
O g b O bbb
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
| 48V |
50 50 ‘
T Tl S T S S R BT B e
S S -
gp 30 porei ST R S R S g;n 30 o
G o 1 S o | ,
; 20 l fffffffffff T ffffffffffff g 20 li ffffffffffff T S SRRRE L IR
= ‘ , ! & L ‘
= = :
O 10 bt O 10 ottt
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
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22 WEFYU 7 M

Warm up voltage drift characteristics Conditions Vin : 100VAC
Io :100%
Ta :25C
12V |
1.0
S | |
e | T R A S b
& : :
S
[
@ 00 |
e
>
=
T e e S
o
-1.0
0 0.5 1 1.5 2 25 3 3.5 4
Time (hrs)
28V |
1.0
S S
R e A e —— I
= :
[}
ah
S 0.0 |
=
e
=
B s b
o
-1.0
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
48V |
1.0
e 3 i i 1 s : :
LN R R T
2 I i
S : 3 , 1 ; 1
Q ; E : : .
g 00 r , ‘ s s E—
g ﬁ : v
‘5 . : | :
g- T T S
o
-1.0
0 0.5 1 1.5 2 2.5 3 3.5 4

Time (hrs)
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2.3 IE TR

Over current protection (OCP) characteristics

Conditions  Vin : 100 VAC ------
200 VAC ——
Tbp : 25°C

12V |

Output voltage (V)

15

e

0 20 40 60 80 100 120 140
Output current (%)

Output voltage (V)

30

15 7”;”"”’i"’?"”‘””‘””:’”'f“'“”"f‘"}”"é" ’:””1’”’

S S N B S

0 20 40 60 80 100 120 140
Output current (%)

Output voltage (V)

50

0 [

20 |

0 20 40 60 80 100 120 140
Output current (%)
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Conditions Vin : 200 VAC
Tbp: -40 °C  -—----
25 °C ———
100 °C T
15
g 12
b
g 9
©
>
= 6
E
3
3
0
0 20 40 60 80 100 120 140
Output current (%)
30
25 |
S T
o 20 b
%D Pl Do :
T OAS o
: oo Lo “'.
fg’. 10 f ——————————— Pt
5 : : ; ; : : : : : :
5 T S S A1 S S S
0
0 20 40 60 80 100 120 140
Qutput current (%)
50
T F
o 40 [
S B
gﬂ 30 * ‘‘‘‘ """ l
s
Tl o
& A A L
= : [ Lo : !
S 10 | i S e
0

0 20 40 60 80 100 120 140
Output current (%)

T-11



2.4 BELRERE

Over voltage protection (OVP) characteristics

Conditions

12V
OVP point —
Vo~
GND —
Vo:5VDIV_ | 20s/DIV
28V
OVP point — |
Vo — \
\
\
GND —
Vo:10V/DIV | 20s/DIV
48V
OVP point —
Vo — ‘
GND —
Vo:20V/DIV | 20s/DIV

DENSEI-LAMBDA
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Vin :100VAC

Io 0%
Tbp :25C
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25 HAES BV SIH T Y Rk

Output rise and fall characteristics Conditions Vin :100VAC
Io :0%
Thp :25C
| 12v
Vo — \
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV |  Vo:5V/DIV
200ms/DIV 10s/DIV
28V
Vo — \
\
\
Vo GND — S L N
A
ST
v ——{ AR
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV |  Vo:10V/DIV
200ms/DIV 10s/DIV

[ 48V
Vo — 7 : \\
S —rT
Vin:200V/DIV ] : Vo:20V/DIV Vin:200V/DIV l Vo:20V/DIV

DENSEI-LAMBDA T-13
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25 WAL B B Y SEDH T Y Rk

Output rise and fall characteristics Conditions Vin :100VAC
Io :100%
Tbp :25°C
| 12v |
v —— AR aA
\}in:ZOOV/DN | Vo:5V/DIV Vin:200V/DIV [ Vo:5V/DIV
200ms/DIV 20ms/DIV
28V
- AN
‘ Vin:200V/DIV. | Vo:10V/DIV Vin:200V/DIV :| Vo:10V/DIV
200ms/DIV 20ms/DIV
48V |
Vo — A j(
Vo GND — J : :
o= ——HHBRAORRGRRR, | |
Vin:200V/DIV | Vo:20V/DIV | Vin:200V/DIV ] Vo0:20V/DIV
200ms/DIV 20ms/DIV
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25 AN B ENY . SIB T Y R

Output rise and fall characteristics Conditions Vin :200VAC
Io :0%
Tbp :25C
12V
Vo —
N
Vo GND — S
Vin —
Vin:200V/DIV | Vo:5V/DIV ~ Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 10s/DIV
28V
Vo — [ \
Vo GND — S
Vin —
| F 1 1y -
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV. | Vo:10V/DIV
200ms/DIV 10s/DIV
| 48V
Vo — [ \
A ,r !HEQ i
! 1‘:; ;'l‘l» .;‘)?MT; 3" w!
LT slf\mg
+ IS | | 1 i 2
Vin200V/DIV_ | Vo20VDIV__ | | Vin200V/DIV | _ Vo:20V/DIV
200ms/DIV 10s/DIV
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25 AL H B Y SEH T RFE

Output rise and fall characteristics Conditions Vin :200VAC
Io :100%
Tbp :25C
12V |
Vo — [
Vo GND — A
R o It AN
H I IR |
Vin — H I 1‘ | ‘ } i: L j; L ?‘ \ \
N LA w é \‘/ |
gt = A VY,
[ | !
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 20ms/DIV

28V
Vo —
Vo GND — -
/\\ /\\
. |
Vin —
L
Vin:200V/DIV | Vo::lOV/DI\./ Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20ms/DIV
| 48V |
Vo — ; ] : 1
. T B
T W i —
- e R
Vin — 'l§ }’Li‘h’ !ii i \/ &\’
vaf'/:%:i |

i |

Vin200V/DIV | Vo:20V/DIV Vin200V/DIV_ | Vo:20V/DIV
200ms/DIV 20ms/DIV

I
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26 HAHSEH ERY SIB TV (ON/OFF= > b v — /L)

Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :100VAC
Io :0%
Tbp :25°C
12V
Vo — E
Vo GND — S
Vent —
Vent:10V/DIV | Vo:5V/DIV Vent:10V/DIV | Vo:5V/DIV
50ms/DIV 10s/DIV
| 28V |
Vo — s :
Vo GND — : E— : o
Vent —
Vent:10V/DIV - | Vo:10V/DIV Vent:10V/DIV. | Vo:10V/DIV
50ms/DIV 10s/DIV
48V
R X
Vo GND — ’
Vent — :
Vent:10V/DIV. | Vo:20V/DIV Vent:10V/DIV | Vo:20V/DIV
50ms/DIV 10s/DIV

Note : 200VAC is same as characteristics of 100VAC.
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26 HASEH ERY . 2B Y& (ONJOFF=2 v b = —/LFKF)

Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :100VAC
:100%
Tbp :25C
12V
Vo — \
\
\
\.
Vo GND — —
Vent —
Vent:10V/DIV. | Vo:5V/DIV Vent:10V/DIV. | Vo:5V/DIV
50ms/DIV 500us/DIV
28V
Vo — \
Vo GND — \
Vent —
Vent:10V/DIV. | Vo:10V/DIV Vent:10V/DIV. | Vo:10V/DIV
50ms/DIV 500us/DIV
48V
Vo — ™
Vo GND —
Vent —
Vent:10V/DIV. | Vo:20V/DIV Vent:10V/DIV | Vo:20V/DIV
50ms/DIV 500us/DIV

Note : 200VAC is same as characteristics of 100VAC.
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2.7 BRI AR

Hold up time characteristics Conditions Vin : 100 VAC --=--

200 VAC ——
Tbp: 25°C

100 |-

Hold up time (ms)

Output current (%o)

E
(3]
£
=100
(=8
=
=
o
s
10

Output current (%)

100

Hold up time (ms)

10

Output current (%)
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2.8 WEIGE (AS1REK) FHk

Dynamic line response characteristics Conditions Io :100%
Tbp :25°C

Vin:85VAC <=> 130VAC Vin:170VAC <=>265VAC

12V

g

iy

pis i

Vin — | i st

Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV

Vin — mnmmmm;mmmm‘tnammmmmmmjmﬂm}mﬂ}{m&wﬂmmunzmunx mﬁﬁiﬂﬁﬁﬂmﬂj\“ﬂm

it

Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV
48V
Vo —
i —| S o Wﬂmm%%mww e
Vin:500V/DIV. | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV
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2.8 WEILE (ANOREK) Fik

Dynamic line response characteristics Conditions Io :100%

Tbp :25C

Vin:100VAC <=>200VAC

12V
Vo —|F T
Vin — WRaanashanan AL mmﬁgmmm‘ﬂﬂﬂ& anaanannaf A0
UU\W AR R AT UU\M’! VIVILTVYY \"UUU VVTTTTTY U WNU
Vin:SOOV/DIV | Vo:50mV/DIV
100ms/DIV
28V |
Vo —
vin —| Wl asssasan  mseamas il
Vin:500VDIV | Vo:50mV/DIV
100ms/DIV
48V
Vo — LAl L L e N ok x’x:"_n ™ o i vty

Fomee

”Annn I s AL
PREEAM LR ”“

j AR R [WUU

Vin — \M}n Uﬂ\ VAR W\\M ARAN

o
—]

Vin:500V/DIV | Vo:50mV/DIV
100ms/DIV

Note : This test follows SEMI F47-0200.
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2.9 BERE (AWESE) FiE

Dynamic load response characteristics Conditions Vin : 100VAC
Tbp :25°C
| 12v
Load current tr = tf = 100us
Tout 50% <—— 100% f=1kHz
Vo | L N Y s" SN
Io— - N ~ S —
IoGND — ] |
Io:50A/DIV |  Vo0:200mV/DIV
200us/DIV
28V |
Load current tr = tf = 100us
Tout 50% <— 100% f=1kHz
Vo —| = [ ey :/\\_«N
N T
Io—
IoGND —
10:220A/DIV | V0:200mV/DIV
200us/DIV
| 48V
Load current tr = tf = 100us
Tout 50% <—> 100% f=1kHz
Vo — N —— : =
Io — e \
Io GND —
To:10A/DIV | Vo0:200mV/DIV
200pus/DIV
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2.10 AJTEEBHEERE

PFE1000F

Response to brownout characteristics Conditions Io :100%
Tbp :25C
Vin : 100VAC Vin : 200VAC
| 12v |
A A-
Vo = ,f I =
~B -~ B
ey L RN
A MM O LA
v AR DARAAMAAIARAL HHWM \}W!H\M\ffﬂ\ﬂf
AUIAIAR IR LA AL LA T
/RN Y IRARERARREE [
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
50ms/DIV 50ms/DIV
A:64ms B:65ms A:63ms B:64ms
| 28v |
: 3
v [ |
F B ~fMB
. i N
Ap i {\f&ﬂﬂ\ﬂ{\!\lﬂl\:’\ﬂﬂlﬂf’
vin | LA LAARAAANADARLAA MHIU;\M AR
VY VRV LI AT
| AR ERIAN U\iUUVUUUUUU U
Vin200V/DIV__ | Vo:10V/DIV Vin200V/DIV | Vo:10V/DIV
50ms/DIV 50ms/DIV
A:55ms B:56ms A:55ms B:56ms
| 48V |
A A :
Vo — i l 7
~ .
B B
Vo GND —|— L J A 1
’ AL ﬁn%\f\:{\ﬁhi HHHH
vin ol AL APRLALRAAR Y i LA AL
PR
‘ U y \zU iy KR
Vin:200V/DIV. | Vo:20V/DIV Vin:200V/DIV |  Vo:20V/DIV
50ms/DIV 50ms/DIV
A:47ms B:48ms A:48ms B:49ms
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PFE1000F

2.11 ANy — B (BAER) ik

Inrush current characteristics Conditions Vin :100VAC
To :100%
Tbp :25C
Switch on phase angle Switch on phase angle
of input AC voltage ¢ =0° of input AC voltage ¢ =90°
12V

i I \
lin — Eillle'v‘r ‘.lll'vﬁvﬂilffwgﬁjﬁ‘ﬁ’\!if%’#’ 1 |

oo

B "

A

L i
Vin:200V/DIV | 1in:20A/DIV Vin:200V/DIV | Iin:20A/DIV
200ms/DIV 200ms/DIV
48V |

lllllll

!

Vin:200V/DIV | Tin:20A/DIV Vin:200V/DIV | Tin:20A/DIV
200ms/DIV 200ms/DIV

Note : 28V is same as characteristics of 48V
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Inrush current characteristics

Switch on phase angle
of input AC voltage ¢ =0°

PFE1000F

Vin :200VAC
To :100%
Tobp :25°C

Conditions

Switch on phase angle
of input AC voltage ¢ =90°

| ——

Vin —

~ Vin200V/DIV_ | Iin:20A/DIV V200V DI [ Tin:20A/DIV
200ms/DIV 200ms/DIV
| 48V
fn ~ Gl
i 1 . L | | | ] I i ‘i . ‘; II % 1 ,, i
Vin200V/DIV | Tin:20A/DIV Vin200VDV | Im20A/DIV
200ms/DIV 200ms/DIV

Note : 28V is same as characteristics of 48V
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2.12 BHEZENET R

Inrush current characteristics

Vin:100VAC

Conditions o

1
Thp :

Vin:200VAC

PFE1000F

S R —
00 %
25 °C

100

2 2
g g
E E
3 3
e~y =
Z 2
E £

20 O,

10 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0 0 d
0.01 0.1 1 10 100 | 0.01 0.1 1 10 100
Brown out time (sec) : Brown out time (sec)
100 100

Inrush current (A)

Inrush current (A)

0.01 0.1 1

Brown out time (sec)

10 100 0.01

0.1

Brown out time (sec)

10 100

Note : Above data includes secondary inrush current.
: 28V is same as characteristics of 48V

DENSEI-LAMBDA

T-26
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2.13 AJIERER

Input current waveform Conditions Io :100%
Tbp :25°C
Vin:100AC Vin:200AC
| 12V
. ;rj N :///ﬂ\\ T : e
lin — \/ / '“\\\‘ Ve ’“\\\_// e T AN I
/_\\ . /\\\ / g \
V. —> N ) - )
n g \\/ \\// \ N - /
N »
Vin:200V/DIV | Tin:20A/DIV Vin:200V/DIV | Iin:20A/DIV
5Sms/DIV Sms/DIV
| 48V
S INENVANN A VAN N N} I =S =S
B N | - ~
. ~ X
| P — <
Vin — ~_ \/ S ;
] \7/ »
Vin:200V/DIV |  Tin:20A/DIV Vin:200V/DIV | Tin:20A/DIV
5ms/DIV Sms/DIV

Note : 28V is same as characteristics of 48V
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2.14 BB S

Input current harmonics Conditions Io :100%
Tbp :25°C
12V
100
. < 10
Vin:100VAC =
E 1
(&)
2 01
<
50.01
T
0.001
100
, S 10
Vin:230VAC  § '
E 1
3
2 0.1
Q
g0.0l
T
0.001
48V |
10— —
<
Vin:100VAC =
E
3
2
5
5
jan
3 7 11 15 19 23 27 31 35 39
Harmonic Number
Vin:230VAC

Harmonic current (A)

0.001

3 7 11 15 19 23 27 31 35 39
Harmonic Number

Note : 28V is same as characteristics of 48V
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2.15 U —27 EmEME

Leakage current characteristics

PFE1000F

Conditions To : 0%  ------
100 % —
Tbp : 25°C
f : 50Hz
Equipment used : MODEL 229-2
(Simpson)

12v |

1.0
T e T
< :
E
2 06
(o]
E
3
o 04
oD
[
~
8
8 02

0.0

80 120 240 280
Input voltage (VAC)

48V |

1.0
08 | 'SR S S S N S S—
< :
E
£ 0.6
E
3
o 04
&
=
8 02

0.0

80 120

Note : 28V is same as characteristics of 48V

240 280

Input voltage (VAC)
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PFE1000F

216 BV v TN A XY
Output ripple and noise waveform Conditions Vin : 100VAC
Io :100%
Tbp :25C

12V |

28V

48V |

20mvDIV__ | IpsDIV
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PFE1000F

2.17 EMISE

Electro-Magnetic Interference characteristics
(a) T FEE (RE/ 1 X)
Conducted Emission Conditions Vin : 100VAC
To : 100%
Tbp :25°C

Phase:N Phase:L

12V

[4BCu V)
90

[dB(p V]
an

]
H
3
-
215 [a¥:143 {.00 5.00 1000 30.00 ats Q30 1.00 5.00 1000 30.60
Frequency {MHz] Fraquency {MHz]
[4B(w W) [4B(w v}
90 )
80 &0 : I il .
70 6 i E—
e o -
e _ 50 et
g 3 Lo
] e

250 1.0 5.00 1000 30.00 a5 as0 1.00 5.00 1am 20,00
Fraquency MHz] Frequency [tHz]

48V |

[dB(p W)
90

0

0

60

H ' . H : ) 1
050 1.00 8.00 1000 30.90 181 asn 1.0 5.00 0o 30.00
Frequancy {MHiz] Frequency {MHz}
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2.17 EMIF#H

Electro-Magnetic Interference characteristics

HEEMNRE (WEE/ A X)

Radiated Emission

(®)

HORIZONTAL

| 12V

Conditions

VERTICAL

PFE1000F

Vin : 100VAC
To : 100%
Tbp :25°C

4B (1 vim)] [dB(0 W/m}
70 70
50 : 50 - — et
50 : l 50 i . : ]
Y ' i ' HE H
P i i ' 1 v '
w© S N o P P “\M f"\;«‘_)1
= ) v, 7 HEAY i = e i . R A
H : : A Eow 0 H A R N Y !
S P s W 4w i \h; VAR ' i,
Ny T :
20 . 20
10 10
o ; : : a
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 000
Fraguency nHz] Frequency [MHz]
[dB(p V/m)] (dB(w W/mi]
70 70
50 50
50 l 50
E £ H ™ H . E &
© : sy, :.f\ A% © P a L ™ A
- j 7 Y Ay - S RN WA
v ' e A £ N HE A
| 7N S U s I
3G ' . ' 30 W bLY . + ' ] ' L
A : o :
2D . 20
10 10
o ; : ; o
300 50.0 100.0 2000 3000 30.0 50.0 100.0 2.0 3000
Fraquency (MHZ] Frequency [MHz)
[ W/m) td(p v/ml
70 70
50 60
50 : I 50 : S S S : ]
- by Lol 5 b : f
40 o by i"\v “: (\ 'ﬁ"v‘r‘\‘ 40 A : P ) A \F"r/\"""\‘\f\jf \E\«M‘N
5 an vt 4 - ] H HE
5 i 3 — : : \v,‘
30 : 0 - .
>
20 20
10 10
o I : o !
30.0 50.0 100.0 200.0 3000 30.0 50.0 160.0 200.0 3000
Fraquancy MHz] Frequency {MHZ)

DENSEI-LAMBDA

T-32



