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Input voltage

Output voltage
+ON/OFF voltage
Input current

Output current

Base plate temperature
Ambient temperature

Frequency
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Test results are reference data based on our measurement condition.
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1.

HIE5E Evaluation Method

I-1.

HIEE ¥ Measurement Circuits

(1) FFRPE, AV T v JAXWIE, @i R E R RE

Steady state characteristics, output ripple noise waveform and over current protection

Controlled temp. chamber
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=R
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+— | co

Osciloscope
Bandwidth : 100MHz

(2) BPEISE I EEIRERKRE, € O

Dynamic characteristics, over voltage protection and other characteristics
3

TG

R2
1.5m 50Q Cable

€20

<

oo l AC(L)

<;R1 s

7 {W PFE1000FA
T AC(N)

Inrush current characteristics

Slide Reg.

AC
200V

Cl, C4,C5,C8:
C2,C3:

Ce, CT7:

C9, C10:

Cl11, C12, C13, Cl4:

Cl15, Cl6:
C18:
C20:

==== Note ====

Current probe

PFE1000FA

Leakage current characteristics

Slide Reg.
Application
Dynamic Application AC Circuit
DIP & Circuit 200V (Input filter)
Simulator (Input filter)
FG
Current Probe Leakage
Current meter S
1uF Film Capacitor C17,Cl19: 12V-1000uF Electrolytic Capacitor
470pF Ceramic Capacitor 28V- 470uF Electrolytic Capacitor
4700pF Ceramic Capacitor 48V- 220uF Electrolytic Capacitor
1uF Film Capacitor RI: 0.5W 470kQ
390uF Electrolytic Capacitor R2: 50Q
0.033uF Film Capacitor L1,L2,L3: 2mH
2.2uF Ceramic Capacitor {: 50mm
4700pF Ceramic Capacitor TFRI1, TFR2: 5.1Q139°C
Fl: 250VAC, 25A

*1. If the ambient temperature is less than -20°C, use twice of the recommended capacitor above.
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PFE1000FA

(3) EMIS# Electro-Magnetic Interference characteristics

(a) MEF i B E (JFhE /A X)) Conducted Emission Noise

MRk
_ D.UT. TR
LB IR B 5 l Aluminum Plate _
AMN  50Q/50uH N\
H [ . D=40cm T B Y
\ \/' la——  Vertical Ground
|
[ 4~ Reference Plane
EMI Test Receiver (2m>2m)
Spectrum Analyzer
T &
v BRa— K Stand H = 80cm
] Power Cord
I lv Yan
[y I
o — 1+ = T
AR ER T Bt & J K i
Input Line Filter ] Earth Metal Ground Plane
(b) M5 E SR E (HEET /1 X) Radiated Emission Noise
PERABESR
D.U.T.
! D=3
] :: = > : TV
| EFa— R : Aluminum Plate
EMI Test Recei Power Cord : T l
est Receiver
Spectrum Analyzer T o _} !
Pre Amp. e 3 |
Antenna
* ] H = 80cm + Stand EE=
= Turn table
Y
T
171 ' S 1y
T 4NE— 4 K M T T
I)n\ﬁ %iﬁ Filter L Metal Ground Plane Earth
P * Shielded cable used to input and output cable.

VCCI class A ®itn 7 7V r—3a 3 A7 5 VCCI class A application system

-8

Acw) v
_cs cis

LRI c8 Llerr Jeis,|cio 2
= 1., PFE1000FA 16 @z S

T AC(N) v

T
TRIM
AUX

10G
PC
ENA

U/

g oo
777 R +BC -CBf)(l‘“
19
+— 4 c0
- R cii
N4 ci2
C13
TFRI ’_E_' o
Cl1,(C4,C5,C8: 1uF Film Capacitor C17, C19: 12V-1000uF Electrolytic Capacitor
C2,C3: 470pF Ceramic Capacitor 28V- 470uF Electrolytic Capacitor
Cé6, C7: 4700pF Ceramic Capacitor 48V- 220uF Electrolytic Capacitor
C9, C10: 1uF Film Capacitor RI: 0.5W 470kQ
Cl11, C12, C13, C14: 390uF Electrolytic Capacitor L1,L2,L3: 2mH
Cl15, Cl16: 0.033uF Film Capacitor TFR1, TFR2: 5.1Q139°C
C18: 2.2uF Ceramic Capacitor Fl: 250VAC, 25A
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1-2.

i FIE##s  List of equipment used

PFE1000FA

EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL PHOSPHOR OSCILLOSCOPE YOKOGAWA ELECT. DLM2504
2 DIGITAL STORAGE OSCILLOSCOPE IWATSU-LECROY LT364L
3 DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 CURRENT PROBE AMPLIFIER YOKOGAWA ELECT. 701930
6 CURRENT PROBE IWATSU-LECROY APO15
7 SHUNT RESISTER YOKOGAWA ELECT. 2215
8 CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
9 HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
1 EI;Z/I(II]:ZFIEVS];FR/ SPECTRUM ANALYZER ROHDE & SCHWARZ .
11 PRE AMP SONOMA 310N
12 AC POWER SUPPLY NF ES10000S
13 AMN SCHWARZBECK NNLKS8121
14 ANTENNA(BICONICAL ANTENNA) SCHWARZBECK CBL6111D
15 DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
16 AC POWER SUPPLY TAKASAGO AA2000XG
17 INRUSH CURRENT METER TAKAMISAWA PSA-210
18 SLIDE REGULATOR MATSUNAGA SD-2650
19 A.C. LEAKAGE CURRENT TESTER HIOKI 3156
20 SINGLE-PHASE MASTER NF 4420
21 REFERENCE CURRENT METER NF 4150
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2. BT —4&  Characteristics

2-1.

#4FM  Steady state characteristics

PFE1000FA

(1) AJj-&faf-IREZH) Regulation - line and load, Temperature drift

12V
1. Regulation - line and load Condition ~ Tbp : 25°C
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
0% 12.105V 12.105V 12.106V 12.105V IlmV 0.008%
50% 12.104V 12.104V 12.104V 12.104V OmV 0.000%
100% 12.103V 12.103V 12.103V 12.102v IlmV 0.008%
Load 2mV 2mV 3mV 3mV
regulation 0.017% 0.017% 0.025% 0.025%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Tbp -40°C +25°C +100°C Temperature stability
Vout 12.082V 12.103V 12.034V 69mV | 0.575%
28V
1. Regulation - line and load Condition ~ Tbp : 25°C
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
0% 28.040V 28.040V 28.040V 28.040V OmV 0.000%
50% 28.040V 28.040V 28.040V 28.040V OmV 0.000%
100% 28.040V 28.040V 28.040V 28.040V OmV 0.000%
Load OmV OmV OmV OmV
regulation 0.000% 0.000% 0.000% 0.000%
2. Temperature drift Conditions Vin=100VAC
T[out=100%
Tbp -40°C +25°C +85°C Temperature stability
Vout 27967V 28.040V 27.900V 140mV 0.499%
48V
1. Regulation - line and load Condition ~ Tbp : 25°C
Iout \ Vin 85VAC 100VAC 200VAC 265VAC Line regulation
0% 47.935V 47.935V 47934V 47.934V ImV 0.002%
50% 47.935V 47.935V 47934V 47.934V ImV 0.002%
100% 47935V 47935V 47934V 47.934V ImV 0.002%
Load OmV OmV OmV OmV
regulation 0.000% 0.000% 0.000% 0.000%
2. Temperature drift Conditions Vin=100VAC
Tout=100%
Tbp -40°C +25°C +85°C Temperature stability
Vout 47.920V 48.134V 47.614V 520mV | 1.084%
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PFE1000FA

(2) %h¥ %t i 717E % Efficiency vs. Output current

Conditions Vin : 85VAC -------
: 100VAC — — -
: 200VAC
1 265VAC
Tbp : 25°C

12V

100

Efﬁciency

90

70

Efficiency (%)

60

50
0 20 40 60 80 100

60A
Output current (%) (004

100

Efﬁciency
90

70

Efficiency (%)

60

50

0 20 40 60 80 100

(364A)
Output current (%)

100

Efﬁciency

90

80 >

70

Efficiency (%)

60

50

0 20 40 60 80 100

Output current (%) 14)
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PFE1000FA

(3) AJyEt-%h= xt AJJ&EH Input current and Efficiency vs. Input voltage

Conditions Io : 50% -------

1 100%
Tbp : 25°C
12V
24 T T T 100
Efficiency
20 90
_16 S SR S 80 ~
< =
=12 70
) 5
% 3 lin 60 mé
3 1 M
& 4 Rt Sy R = 50
0 40
50 100 150 200 250 300
Input voltage (VAC)
28V
24 T T T 100
Efficiency
20 e SN BERLS SRS S S 90
_ 16 80 £
= =
:d, 12 70 %
= Iin 23
5 8 — 60 2
2 4 B s0
2. =t
g il e A
0 40
50 100 150 200 250 300
Input voltage (VAC)
48V
24 T ; : 100
Efficiency
20 S s e mp—— T e 90
~ 16 80 ~
S S
§12 70 ?
1 2
S g = 60 2
45 ~ . G
2. . i5)
= 4 o e M 50
0 40
50 100 150 200 250 300

Input voltage (VAC)
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PFE1000FA

(4) FH%ER - E/1HE  Standby current and power characteristics

Conditions Noload ~ ~=777°-
Control OFF
Tbp : 25°C

12V

0.5 .

0.4 40
E 5
= 0.3 0 &
=
: 2
§ 0.2 . 0 g
2 Iin =
[ 2
g 0.1 : 10 S
RE I s S Pin %)

0.0 i | o

¥4
(e}
—_
S
(e}

150 200 250 300
Input voltage (VAC)

28V

0.5 50

0.4 40
< =
£ 03 U
= 2
5 0.2 . 20 &
2 Iin >
- 3
S 0.1 T : 10 §
RCE I A A B . Pin 72

0.0 i 5 ' 0

50 100 150 200 250 300
Input voltage (VAC)

48V

0.5 50

0.4 40
2 —_
= =
£ 03 30 <&
g 2
o 2
5*02 Tin 20 2
= R S i 3
F 01 e Pin 10 g

0.0 ‘ i 0

W
]
—_
[«
]

150 200 250 300
Input voltage (VAC)
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PFE1000FA

(5) ANJ1&ER 1% %t H)EHE  Input current and Power factor vs. Output current

Conditions Vin : 85VAC -------

: 100VAC — —- -
: 200VAC
1 265VAC
Tbp : 25°C
12V
20 —— 1.0
16 Power factor 0.8
2 =
=12 0.6 S
= S I E— R In ~
g 4 e 0.2
0 == 0.0
0 20 40 60 80 100
Output current (%) (604)
28V
20 - 1.0
16 Power factor 0.8
T2 oo 0.6 <
3 8 O e Tin 0.4 g
o T Z
: 22 S =
= 4 et T 0.2
I — 0.0
0 20 40 60 80 100
36A
Output current (%) ( )
48V
20 i 1.0
16 Power factor 0.8
< 12 0.6 2
5 3 g - Lin 0.4 o
2 . 2
g 4 e 0.2
I ' 0.0
0 20 40 60 80 100
(21A)

Output current (%)
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PFE1000FA

(6) HLEh-f5 (L EEEHFME  Start and Stop voltage characteristics

Conditions o 0% Conditions  To 100%
Tbp : 25°C Tbp : 25°C
12V
15 15
12 12
3 3
(]
g° %9
2 | | 2 | t
5 6 g2
(=9 (=9
: i : i
© 3 3
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
28V
30 30
25 25
=20 220
(5] ()
on on
ERE | 4 =15 | i
E | | 2 ! |
210 210
g 3
5 5
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
48V
50 50
40 40
> s
§030 A gﬂ 30 J i
e =)
220 \ Z20 Y
= =
& &
= =
10 S 10
0 0
50 60 70 80 90 100 50 60 70 80 90 100

Input voltage (VAC)
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2-2. WFERVYZMEFEME Warm up voltage drift characteristics

12V

Output voltage drift (%)

Output voltage drift (%)

1.0

0.5

0.0

-0.5

I
W

e
o

o
W

-1.0

48V

Output voltage drift (%)

1.0

0.5

0.0

-0.5

-1.0

PFE1000FA

Vin : 100VAC

Io : 100%
Tbp : 25°C
0.5 1 1.5 2 2.5 3.5 4
Time (hours)
0.5 1 1.5 2 2.5 3.5 4
Time (hours)
0.5 1 1.5 2 2.5 3.5 4

Time (hours)
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PFE1000FA

2-3.  REIRIRESRFE  Over current protection (OCP) characteristics

Conditions Vin : 100VAC ------- Conditions Vin : 100VAC
200VAC Tbp : -40°C -------
pr 1 25°C 25°C —_ =
100°C
12V

—
W
—
W

—
\S]
—_
[\
[
|
|
|

=S z
%9 &9 i
g ‘
= 3 i
2 96 I}
= 6 = t
2. 2 '
= =

= O |
@)

58]
W

0 20 40 60 80 100 120 140 0 20 40 60 8 100 120 140
Output current (%) Output current (%)

28V

9%

(=]
(98]
(=)

25 25

=20 =20 :
& & |
£1s EBE '
2 E

210 10 j
1= =

= = !
S )

W
W

o
o

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output current (%) Output current (%)
48V
50 50
40 40
s 3
e =)
220 Z20
= 2
5 ]
©10 © 10
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

Output current (%) Output current (%)
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2-4. IRFEERFEREM  Over voltage protection (OVP) characteristics

Conditions  Vin
Io
Tbp

| 12V |

leCroy |

OVP point — | |

Vo —

'l

GND —

Vo:SVDIV | 20sDIV

| 28V |

leCroy |

OVP point — [ i

VO p— —----—n—--n-—n-1

=

GND —

Vo lOVDIV | 20sDIV

| 48V |

leCroy |

OVP point — | | T
Vo — -——n———]‘

GND —

Vo20VDIV | 20sDIV

TDK-Lambda

PFE1000FA

: 100VAC
: 0%
: 25°C
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PFE1000FA
2-5.  HWANEG EAD SEB F0ERYE Output rise and fall characteristics
Conditions  Vin : 100VAC

Io : 0%
Tbp : 25°C

| 12V |

By | fecray

Vo GND —

Vin — B -II‘..IIII. ‘lljll‘ "ll“ '|I|||' '|:‘I|‘ I"ll‘l ‘II[‘Ii!'|||II' II‘I i Uf I"II“ 'II|'”|”I‘ I"ll“ ‘l||I' '|||II"' ‘Il“ ‘|I[‘|' 'l|||\‘ i .

{

Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV |  Vo:5V/DIV
200ms/DIV 10s/DIV

| 28V |

lecroy LeCroy

| !
| 3 |

Vo GND —

Vin - . |II l‘||| ITI I‘||\ III‘ I]I ||\ IHII!I‘|I\ II[II I|II I|| (Ve |I i l I|\ IEI I| |l IJI i .

Vin:200V/DIV_ | Vo:10V/DIV Vin:200V/DIV_ |  Vo:10V/DIV
200ms/DIV 10s/DIV
| 48V |

Vo | [ | \

N

V0 GND — | bttt -+ttt ettt eier] L '“'--—

Vin — . %w’ ||\' ‘|I\ rim ||| |‘||u|||| |‘|I I||\ |\]| ||||| !||| Ny i I[I"I‘||I ||\' ‘|I\ |"| .
| | : |
Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20/DIV
200ms/DIV 10s/DIV
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PFE1000FA

HSES B30 SEH AR Output rise and fall characteristics

2-5.
Conditions  Vin : 100VAC
Io : 100%
Tbp : 25°C
| 12V |
VO - j ~—
Vo GND — |* | i
Vin — |8 |‘r‘.'\‘l'-'|'|'\"|'|'.'-'.‘|'r-‘ li‘.,.l|‘||i_.l||||i"llwl.‘.lwll‘.,klIi‘.,.|||:I.,.I\I|I.,‘!|[\I.‘.I\||‘., II""IIII""‘Il""lf"""‘ll“ xf\\/\
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV |  Vo:5V/DIV
200ms/DIV 20ms/DIV
| 28V |
VO - ‘\%
Vo GND — | f :
Vin — |} ||\' 1J|I|'|”|"||I"||||'|:|!|"l||'||!|i"|||l"l|l'1[|"|||s '|||||"|I|‘|"'|‘|I\"|||\"|I|]|"'|‘|I\"¢|l\"|||||"'| g VAV
Vin:200V/DIV_ |  Vo:10V/DIV Vin:200V/DIV_|  Vo:10V/DIV
200ms/DIV 20ms/DIV
| 48V |
|Lecroy LeCroy
Vo — J, ~
Vo GND — | f 1
Vin — ||]|' i ‘|I\' '1||[|' ‘|:|!|"'|‘|I\' ‘|||‘1i|'||||' '|‘|I\' i |‘|’ '|‘|Is 's||||' ‘|I“|' '|‘||\' i ||\' '|||I|' '|‘|I\' i |!\' '|||l|' i !M/

Vin:200V/DIV | Vo:20V/DIV
20ms/DIV

Vin:200V/DIV | Vo:20V/DIV
200ms/DIV

17/35
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HSES B30 SEH AR Output rise and fall characteristics

PFE1000FA

2-5.
Conditions Vin : 200VAC
Io : 0%
Tbp : 25°C
| 12V |
Vo — ‘
\
Vo GND — |* \._
vin— [t ||.,|||||.[IH|,.[|,|||| |[||,,|!|,]|||‘|||.!‘|||I,|| Ui !| |,]||‘||.|| |
(N lllllllll\!IUI | l||| I NIMI!IMIHHMI A
Vin:200V/DIV | Vo 5V/DIV Vin:200V/DIV |  Vo:5V/DIV
200ms/DIV 10s/DIV
| 28V |
Vo —
|
| \\
Vo GND — |* J ! B
i '!‘ ! |'||i'||'||' ! |||||||||||. '||,||"|J|‘] E||z| I”I|!l|"I ‘||”||II|I|i|'||||!|[IHIIi'l I|||||||I 'Ii |
! ol
Vin:200V/DIV | Vo.lOV/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 10s/DIV
48V |
Vo — | f
| \\
Vo GND — |3 1
Vin — |
| | I _
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV | Vo0:20V/DIV
200ms/DIV 10s/DIV
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2-5.

Vo GND —

Vin —

Vo GND —

Vin —

Vo GND —

Vin —

PFE1000FA

HISES B30 ST FAEHE  Output rise and fall characteristics

Conditions Vin : 200VAC
Io : 100%
Tbp : 25°C
12V |
[ietroy laroy |
' |
| s
| I
. |
A |
| I uiy
fllﬂl ! | v Vl
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV |  Vo:5V/DIV
200ms/DIV 20ms/DIV
28V |
LeCroy LeCroy ‘
i
|
n i |
A A |
| e
i e s I I |
Vin:200V/DIV |  Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20ms/DIV
48V |
fizcroy jecroy ‘
[ T
A A |
| '\/ \/ \
|
[l | l ViV ‘
Vin200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo0:20V/DIV
200ms/DIV 20ms/DIV

TDK-Lambda
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PFE1000FA

2-6. NG B2, S FOFHE (ON/OFF= b — L i)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 100VAC
Io : 0%
| Y | Tbp : 25°C
= feCroy |
Vo —
f‘ | '
VoGNDHL'—-—-—--'-‘*J ...............

Vonoff — |+

Vonoff: 10V/DIV | Vo:5V/DIV

Vonoff.10V/DIV | Vo:5V/DIV

50ms/DIV

10s/DIV

28V |

VO - r
f
Vo GND —  ESSERCE) (SO Sovoove-!| NNPRIN PRI cPUPUS DSUPUPOPL KNSRI (PP [N
Vonoff — |t
Vonoff:10V/DIV | Vo:10V/DIV Vonoff:10V/DIV | Vo:10V/DIV
50ms/DIV 10s/DIV
| 48V |
Vo — i | A | |
V0o GND — |feeetrosmsmntrmsmetl ittt ottt d it s . I N TR -
— -
Vonoff — [l

Vonoff: 10V/DIV | V0:2OV/DIV

Vonoff:10V/DIV | Vo:20V/DIV

Note : 200VAC is same as characteristics of 100VAC

TDK-Lambda
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PFE1000FA

2-6. WG EAY, LB FORHE (ON/OFF= ha— L)
Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin : 100VAC

Io : 100%
Tbp : 25°C
| v | P
Vo —
(6] T 1 \ | |
- —
Vo GND — |t At Raaes aaeet Bt B —
Vonoff — [t |
Vonoff:10V/DIV | Vo:3V/DIV__| | Vonoff: 10V/DIV | Vo:5V/DIV
50ms/DIV 500us/DIV
| 28V |
Vo — r
I
[ ; |
VOGND"L_'"""“'E ,,,,,,,,,,,,,,,,,,,, S | IR | AP ENI PO IR
Vonoff — ————‘ L
Vonoff:10V/DIV | Vo:10V/DIV Vonoff:10V/DIV | Vo:10V/DIV
50ms/DIV 500us/DIV
| 48V |
o : =SSN
VOGNDH?—-——J O IV VU I BN :
Vonoff — [F—+— L=
Vonoff: 10V/DIV |  Vo:20V/DIV Vonoff:10V/DIV | Vo0:20/DIV
50ms/DIV 500us/DIV

Note : 200VAC is same as characteristics of 100VAC
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2-7.

H D BB E AR FFRFR REME Hold up time characteristics

PFE1000FA

Conditions  Vin : 100VAC -------
200VAC
Tbp : 25°C
12V
1000
£
= s
=TV S S S
3
=
=
=
10
0 20 40 60 80 100
Output current (%) (60A)
28V
1000
£
()
£ 100
% >>>>>>>
5 U 5 S U U S s
S
o=
10
0 20 40 60 80 100
Output current (%) (36A)
48V
1000
g
o
£ 100
% “““““
0 0 oo e s
= S WU SR N U S R WU W—— ——
=
10
20 40 60 80 100
(21A)

Output current (%)

TDK-Lambda
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PFE1000FA

HEEISE (NIEZ) Bt Dynamic line response characteristics

2-8.
Conditions  To : 100%
Tbp : 25°C
Vin:85VAC < 130VAC Vin:170VAC <& 265VAC
| 12V |
Vo — | :
Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV
| 28V |
Vo — i
Vin — | iR
Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV
| 48V |
Vo—) ! L
Vin — |4
Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV

TDK-Lambda
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PFE1000FA

2-8.  IREIRNE (AJ1RZ) ¥t Dynamic line response characteristics

Conditions  Io : 100%
Tbp : 25°C
Vin:100VAC < 200VAC

eCroy |

Vin ?f\(\} j\mwﬂ ww '/\i\ mw \/\;w M!‘/\)’W

i

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

| 28V |

leCroy |

A
|

Vin — \JL'” MJ\WW Mjﬂi I V\MUW’\“VN,,\WJ WA ﬁ W\]

“Vin:500V/DIV | Vo:50mV/DIV
100ms/DIV

| 48V |

LeCroy

Vo — |2

Vin — %W J\ AL UM\ “W‘Wv"/\lj\u"ﬂwwwwm‘!m\Un\,

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

Note : This test follows SEMI F47-0200
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PFE1000FA

2-9. IEBEIE (AfTAZ) B Dynamic load response characteristics

Conditions Vin : 100VAC
Tbp : 25°C

| 12V | Load current tr = tf= 100us
Tout 50% <— 100% f=1kHz

Io—
Io GND — |

10:50A/DIV | Vo0:200mV/DIV
200us/DIV

| 28V | Load current tr = tf= 100us
Tout 50% <—> 100% f=1kHz

LeCroy

VOHW

Io—
Io GND — |1

10:20A/DIV_ | V0:200mV/DIV
200us/DIV

| 48V | Load current tr = tf= 100us
Tout 50% <—— 100% f=1kHz

To — . ! ! _ | ! -

Io GND — |

10:10A/DIV__ | Vo0:200mV/DIV
200ps/DIV
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2-10.  AJJEEBHEFEE Response to brownout characteristics

To
Tbp

Conditions

W15 F i) Interruption time
A: HEEME T72L  Output voltage does not drop.

PFE1000FA

: 100%
. 25°C

B: HAIEEDI FA0VETUL2V Y output voltage drop down not reaching OV.

C: HIEENOVETIL T Output voltage drops until OV.

| 12V ' | |
Vo — - ? - C ” ? r
B : ‘ de B l a@c
Vo GND — ! [ 3 [

SR vy o v vy | R
VYV TRV VYV VYVY WWM HW[\J\\JU \U[\\U/\J
Vin:200V/DIV Vo:5V/DIV Vin:200V/DIV Vo:5V/DIV

50ms/DIV 50ms/DIV
A:68ms B:76ms C:77ms A:68ms B:76ms C:77ms
| 28V |
Vo — — i lr g .L =0
B —d B l—d
o A e | A A
VUMV RV VUV VY U}U\\JU]\U]\ !U\WIWWJ\J\W
Vin:200V/DIV Vo:10V/DIV Vin:200V/DIV Vo:10mV/DIV
50ms/DIV 50ms/DIV
A:36ms B:57ms C:58ms A:36ms B:57ms C:58ms
| 48V |
Vo — - - po ? = A
B )<—C Bj\! j<—c
Vo GND — |* | ‘/ : ‘ /
N vy iy oo ey, WU SR
WA P
Vin:200V/DIV Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
50ms/DIV 50ms/DIV
A:35ms B:57ms C:58ms A:35ms B:57ms C:58ms
26/35
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PFE1000FA

2-11. AP —TF W (EANEFR) %M Inrush current characteristics
Conditions Vin : 100VAC
To : 100%
Tbp : 25°C
Switch on phase angle Switch on phase angle
of input AC voltage ¢ =0° of input AC voltage ¢ =90°
| 12V |
i [ et
: f I..I. (Al .||||Ii| 1 Mi|||||1|||i|||l A (RNEARIARIAA |II|§=|II dAAaRAEL AL ARATA LU LA AR
Vin — T T ||"'I||"||" ||"||r||"||"||'||"||I"'I|'II'||I"||"| : ||-'|f1 ':||'|||"'|r'"|||'|||"||E"| I e i .'-||'-'|'| T |‘-'||' it
Vin:200V/DIV |  Tin:50A/DIV Vin:200V/DIV |  Iin:50A/DIV
200ms/DIV 200ms/DIV
| 48V |
D e R
Vin — | I'III‘I '|I|I| "|Ii|' R III._.III ":||-”'|I||- _.Ill- L I|I|I._.II|:. L 'Illl""l ! -',l‘.- ___illll 'Illll' _|I|I. b f |||' IIlll_l.llIJ I} |||"'|||" i "lll"'llllll‘ll'll" ’Illl' gt I|III' I||IF 'I!I"I| i I||I I II" I||II._.I||_ ;
Vin:200V/DIV | Iin:50A/DIV Vin:200V/DIV | Iin:50A/DIV
200ms/DIV 200ms/DIV
Note : 28V is same as characteristics of 48V
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PFE1000FA

2-11. AP —TF W (EANEFR) %M Inrush current characteristics

Conditions Vin : 200VAC

Io : 100%
Tbp : 25°C
Switch on phase angle Switch on phase angle
of input AC voltage ¢ =0° of input AC voltage ¢ =90°

| 12V |

Tin — L e fis A

vin - | Ilhhl\hhlll Ilhhﬂlﬂlllnllﬂd MIIMNH\l\!llhl\HMIUIUHHﬂll\ll\hlmﬂll| e
||ﬂHHH'ﬂIH'HH'ﬂlﬂl\\'H_j'lll'ﬂ”l\l"\ll'flll"‘lW'\IlIII“HW'HIHU"Hl'ﬂll 'IIWHI1\Il'HHHh\INHWIMH'HMIIH'IH'MIHHWNIIHH'HHHIHHI

Vin:200V/DIV |  Tin:50A/DIV Vin:200V/DIV |  Iin:50A/DIV
200ms/DIV 200ms/DIV

| 48V |

tin — vt e

I e

Y T (A G T IR R THAMTRRG R

Vin:ZOOV/DIV | Tin:50A/DIV Vin:200V/DIV |  Iin:50A/DIV
200ms/DIV 200ms/DIV

Note : 28V is same as characteristics of 48V
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PFE1000FA

2-12.  WErEZE N B Inrush current characteristics at brownout

Conditions Io : 50% -

100%
Tbp : 25°C
Vin:100VAC Vin200VAC
100 100
20 20
80 30 -
‘J" ~g
70 i 70 T4
z ' i 2 i
S 60 ¢ : < 60
5 ( | 5
5 s0 [ A 5 50 4 :
£ . . attill E 40 {
g H +
= [ : ."' 2 l"
0 |-+ S =
3 . = 30 7
20 20 i 1 =
’; i o o et ket s’
10 10
0 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Brown outtime (sec) Brown outtime (sec)
100 100
20 90
80 80
i - -’_ -k
— LT~ —_ 1'
= e 1 N, < y
I 60 (—-i# L z 60 ;
s ’r ¥ s
5 50 . ¥ 5 50 d
z / | £ !
] o E ¢
E 40 7 ] e & 40 L
= ‘.f ¥ 1 I L = ‘f i
30 ¢ JIHH==F i 30 74
’
20 20 &y L
] i
10 10 f
0 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Brown out time (sec) Brown out time {sec)

Note : Above data includes secondary inrush current.

: 28V is same as characteristics of 48V
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PFE1000FA

2-13.  AJJEViH I Input current waveform

Conditions  Io : 100%
Tbp : 25°C

Vin:100AC Vin:200AC

| 12V |

leCroy I [ LeCroy

Iin —

Vin = E\./\_/\_/

Vin:200V/DIV | Tin:20A/DIV Vin:200V/DIV_ | Tin:20A/DIV
Sms/DIV Sms/DIV

| 48V |

‘E‘
&

leCroy

Iin — |

Vin — s\/\/\/

Vin:200V/DIV | Tin:20A/DIV Vin:200V/DIV | Tin:20A/DIV
S5ms/DIV S5ms/DIV

Note : 28V is same as characteristics of 48V
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PFE1000FA

2-14.  #f#A%S  Input current harmonics

Conditions  Io : 100%
Tbp : 25°C
12V
100 s s —
Vin:100VAC 2 10
©
£ 1
b=
o
o
Z 01
E
=0.01
0.001
135 7 911131517192123252729313335373940
Harmonic Number
100 EeEe————
vin23ovac £ 1
2
=
2
2
'E 0.1
E
=0.01
0.001
1 3 5 7 91113151719 21 23 25 27 29 31 33 35 37 39 40
Harmonic Number
48V
100 _——————
) z 10
Vin:100VAC =
5 1
3
2 01
g
S 0.01
—
0.001 u
1 3 5 7 911131517 192123 25 27 29 31 33 35 37 3940
Harmonic Number
100
z 10
Vin:230VAC =
FERS |
5
2
2 o1
g
;- 0.01
0.001

1 3 5 7 9111315171921 23 2527293133 35373940
Harmonic Number

Note : 28V is same as characteristics of 48V
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PFE1000FA

2-15. VU—27 S Leakage current characteristics

Conditions Io : 0% -
100%
Tbp : 25°C
f : 50Hz

12V
1.0

0.8

0.6

Y07 Y S SO SOOI SO SO S Wt u

0.2 |

Leakage current (mA)

0.0

80 120 160 200 240 280
Input voltage (VAC)

48V
1.0

0.8

0.6

0.4

0.2

Leakage current (mA)

0.0

80 120 160 200 240 280
Input voltage (VAC)

Note : 28V is same as characteristics of 48V
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PFE1000FA

2-16. VYT, JAXPEH Output ripple and noise waveform

Conditions Vin : 100VAC

Io : 100%
Tbp : 25°C
| 12V |
50mV/DIV | 1us/DIV
| 28V |
Toml t 5 E Tus/dv
20mV/DIV | 1us/DIV
| 48V |
L
20mV/DIV | 1us/DIV
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2-17.

EMIFF:  Electro-Magnetic Interference characteristics

(a) HEF IR BJE ()& /(X)) Conducted Emission Noise

PFE1000FA

Conditions Vin : 100VAC
Io : 100%
Tbp : 25°C
Phase:N Phase:L
[dB(u V)] [dB(p V)]
100 — T T 100 — T T
£ o . 3 C i
90 = [ | 1 90 — —T —t
Eo o O £ C O
80 = | [ 80 E T
B ] - B H
70 L T 70 — L T
N | | 1 o | i
60 L T T 60 1 [ ™
s £ o T s £ L i
Z 50 [ [ 50 fF—ft — —
— k, I I I [} I — ] I I [}
olp gl ol gl
o 0Ltk g ] inane
EW VIR VUL i
20 0 1 o
Eol o L Eol
10 | C
RN L i ] ‘
0.15 0.50 1.00 5.00 10.00 30.00 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz] Frequency [MHz]

Level

Level

Frequency

[dB( V)]
80 £

5.00

10.00 30.00

[MHz]

70 F

60 [

50

40

Frequency

Level

[dB(z V)]
80

30.00

Frequency [MHz]

70

Level

TDK-Lambda
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PFE1000FA

100VAC
100%
25°C

Vin
Io
Tbp

VERTICAL

Conditions

HORIZONTAL

(b) M35 5 K90 (HE5 /4 X) Radiated Emission Noise
12V

EMIFF:  Electro-Magnetic Interference characteristics

[dB( V/m)]

2-17.
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