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1.1 05 Al
(1) FRFIE

Evaluation Method
Measurement Circuits

Steady state characteristics

Controlled temp. chamber

PFES00SA

Digital
powermeter P
Fl L1 L2
9 @ *WIV\M AN +
LZ ﬁ
C6
Cl cal C15|C16|  |C17
e @) T / % f— R1<§ C?E{ PFE500SA 2 ZZJ*I Load
AN T AN & ACN) v — _
-S
TRIM:
BASE-PLATE ENA
@ R +BC -BC
777
n C10 7
ﬂj c
(2) WIEISE, REREE. Y v A X, Eofth
Dynamic, protection and Output ripple noise waveform other characteristics
Digital
powermeter |
F1 L1 L2 ‘
e @ AC@L)
Lo
<! AL = - PFES00SA aoal
@ @ T ol | Rz C?E c7 Cle | *1
. T & AC(N) ‘
O
BASE-PLATE Current i
@ ENA b Os_cnloscopc
R +BC -BC probe Bandwidth : 100MHz
777 -

Inrush current characteristics

Slide Reg.
Dynamic
200V DIP
Simulator

Application

! Circuit

(Input filter)

Current Probe

C1,C4,C5: 1uF Film Capacitor

C2,C3:

4700pF Ceramic Capacitor

Cé, C7, C14: 1000pF Ceramic Capacitor

C8, C9:

1uF Film Capacitor

C10, C11: 390uF Electrolytic Capacitor
C12, C13: 0.033uF Film Capacitor

Cle6:
C18:

==== Note ====

2.2uF Ceramic Capacitor
4700pF Ceramic Capacitor

fo! 7 777

[

1.5m 50Q Cabl

Leakage current characteristics

Slide Reg.

AC
200V

C15, C17:

Application

Circuit
(Input filter)

FG

Leakage
Current meter

77

12V-1000uF Electrolytic Capacitor

28V- 470uF Electrolytic Capacitor
48V- 220uF Electrolytic Capacitor

R1: 0.5W 470k Q
R2: 50Q

L1,L2: 6mH

(: 50mm

TFR1:  10Q more 139°C

TDK-Lambda

*1: Atambient temperature less than -20°C, measurement was done using twice of the recommended capacitor above.
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(3) EMI#4: Electro-Magnetic Interference characteristics

(@) MEEUREE (JfiE /(1 X) Conducted Emission Noise

fBratbkas ()

(L R ] R A8 D.U.T.(Earth)
LISN 50Q/50uH ;

>
Spectrum Analyzer . ry
EMI Test Receiver
RF Relay Matrix
; ERa— N o
y AC Cord =
™Y Stand H=80cm
! =
. ! T T
jh SRR Tanu T 7\7’305?‘75?
e Metal Ground Plain Filter i)
Earth Input Line
(b) JE75 28 S50 S (5 4/ ( X) Radiated Emission Noise
. D =3m )
4—' bt ()
Spectrum Analyzer i D.U.T.(Earth)
EMI Test Receiver NA A=V TUTF | / &
RF Relay Matrix Biconical Antenna [ / Stand
R}
H = 80em B—= T =T
/ Turn Table
?
. “\ L ] I o}
et oo TANGS AT
Earth Metal Ground Plain Filter Input Line
* NI OBIZIT S — VR RE L E LT,
* Shielded cable used to input and output cable.
VCCI class Axt ST 7V —a VAT I
VCCI class A application system
F1 L1 L2 s
AN \AAS AC(L) kol +
oo
et cal L | €2 | cis| |c1
p— % p— RIZ CEE{ PFE500SA :& 15 7z Load
YY) T YY) AC(N) v —
S
BASE-PLATE TRIM
©
777
TFRIZ]
C1,C4,C5: 1uF Film Capacitor C15, C17: 12V-1000uF Electrolytic Capacitor
C2,C3:  4700pF Ceramic Capacitor 28V- 470uF Electrolytic Capacitor
Cé, C7, C14: 1000pF Ceramic Capacitor 48V- 220uF Electrolytic Capacitor
C8,C9:  1uF Film Capacitor R1: 0.5W 470k Q
C10, C11: 390uF Electrolytic Capacitor L1,L2: 6mH
C12, C13: 0.033uF Film Capacitor TFR1:  10Q more 139°C
C16: 2.2uF Ceramic Capacitor

TDK-Lambda
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List of equipment used
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EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL PHOSPHOR OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | DATA ACQUISITION /SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE YOKOGAWA ELECT. 701928
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
8 | HARMONIC /FLICKER ANALYZER KIKUSUI KHA1000
EMI TEST
9 RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
10 | PRE AMP SONOMA 310N
11 | INRUSH CURRENT METER TAKAMISAWA PSA-210
12 | AMN SCHWARZBECK NNLK8121
13 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK CBL6111D
14 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
15 | AC POWER SUPPLY TAKASAGO AA-2000XG
16 | SLIDE REGULATOR MATSUNAGA SD-2650
17 | AC POWER SUPPLY NF ES10000S
18 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
19 | SINGLE-PHASE MASTER NF 4420
20 | REFERENCE IMPEDANCE NETWORK NF 4150
TDK-Lambda T-3
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2. Bt — & Characteristics

2.1 ¥4FME Steady state data
(1) AJ7 - Eff - IREEZE) Regulation - line and load, Temperature drift

12V |
1. Regulation - line and load Condition Thp : 25°C
lout\ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 12.008V 12.008V 12.008V 12.008V omv 0.000%
50% 12.004V | 12.004V | 12.004V | 12.004V omv 0.000%
100% 12.003V 12.003V 12.002V 12.003V imV 0.008%
load 5mV 5mV 6mvV 5mV
regulation| 0.042% 0.042% 0.050% 0.042%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Thp -40°C +25°C +85C temperature stability
Vout 11.938V 12.003V 12.000V 65mV | 0.542%
28V |
1. Regulation - line and load Condition Thp:25C
lout\ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 28.084V | 28.084V | 28.084V | 28.083V imvV 0.004%
50% 28.076V | 28.076V | 28.076V | 28.077V imV 0.004%
100% 28.075V | 28.076V | 28.076V | 28.076V imvV 0.004%
load Imv 8mV 8mV mV
regulation| 0.032% 0.029% 0.029% 0.025%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Thp -40°C +25°C +100°C temperature stability
Vout 27.963V | 28.076V | 28.044V 113mV | 0.404%
48V |
1. Regulation - line and load Condition Thp : 25°C
lout\ Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 48.180V | 48.184V | 48.184V | 48.184V 4mvV 0.008%
50% 48.163V | 48.166V | 48.166V | 48.167V 4mvV 0.008%
100% 48.163V | 48.166V | 48.166V | 48.167V 4mvV 0.008%
load 17mV 18mV 18mV 17mV
regulation| 0.035% 0.038% 0.038% 0.035%
2. Temperature drift Conditions Vin=100VAC
lout=100%
Thp -40°C +25°C +100°C temperature stability
Vout 47975V | 48.166V | 48.164V 191mVv | 0.398%
TDK-Lambda T-4
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(2) #h= b HIE R
Efficiency vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC - ——
: 200 VAC
1 265 VAC ———-

Thp: 25°C

12V |

100

©
o

—_
P Tt -

©
S
\

Efficiency

]
o

Efficiency (%)

D
o

82
o

0 20 40 60 80 100

33A
Output current (%) (334)

28V |

100

©
)
\
|

Efficiency

(o]
o

~
o

Efficiency (%)

[o2]
o

(82
o

0 20 40 60 80 100
(18A)
Output current (%)

48V |
100

©
o
\

Efficiency

(o]
o

]
o

Efficiency (%)

[o2]
o

a1
o

0 20 40 60 80 100

(10.5A)
Output current (%)
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(3) ATJEI - #hE X ATTEL

Input current and Efficiency vs. Output current Conditions 1o : 50 % -———-
: 100 %
Top: 25°C
12V |
20 100
16 90
< === Efficiency 02
= >
o e
3 8 70-2
El : iy
= 4 lin 60
0 B b 50

50 100 150 200 250 300
Input voltage (VAC)

28V |
2 100
16 SN S SO U — 0
i i Efficiency

< " §§
E >
- 2
5 8 o B
E =]
g [ i
= 4 - lin .

° ‘ - 50

50 100 150 200 250 300
Input voltage (VAC)
48V |
2 100
16 S SN S B S .
Efficiency

<12 o E
£ " 03
2 I_ 2
= 4 - in 5

° - 50

50 100 150 200 250 300

Input voltage (VAC)
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(4) AJ1ER & ADEE (HEALR)

Input current vs. Input voltage with No load Conditions o @ 0% E—
Tbhp: 25°C
12V |
0.5
0.4
<o03
1<
£ —
3 02 fin _—
§_ /
=01 — ___—
0.0
50 100 150 200 250 300
Input voltage (VAC)
28V |
0.5
0.4
< o3
1<
& —
é 0.2 lin L
5 P—
201 — —
0.0
50 100 150 200 250 300
Input voltage (VAC)
48V |
0.5
0.4
<03
I
£ —
3 02 lin
=
0.1 —
0.0
50 100 150 200 250 300

Input voltage (VAC)
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(5) AJJEiR « J1 b )RR

Input current and Power factor vs. Output current Conditions Vin : 85 VAC ------
: 100 VAC - ——
: 200 VAC
: 265 VAC ———-
Thp: 25°C
2V |
16 o s e e s ; 1.0
4= Power factor
1 = 0.8
< S
+— Q
c &
c 8 06 3%
>
3 _ 3
3 lin - g x
£ 4 B e D 0.4
s A 02
0 20 40 60 80 100
Output current (%) (33A)
28V |
16 e e 1.0
——T Power factor
12 0.8
< IS
(&S]
g &
g 8 0.6 -
- A I N R N—
E lin T - a
S A aomenit = 0.4
0 e — ‘ 0.2
0 20 40 60 80 100
(18A)
Output current (%)
48V |
16 i e e e 1.0
— - Power factor
~ 12 0.8
< -
st =)
o 3
£ 8 0.6 +
S N S S g
=1 lin e T 5
S A T e 0.4
0 T e — 0.2
0 20 40 60 80 100
(10.5A)

Output current (%)

TDK-Lambda T-8
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(6) ECE - 45 1k R
Start and Stop voltage characteristics

Conditions lo: 0% B— Conditions lo:100 % E—
Thp : 25°C Thp: 25°C
12V |
15 15
12 12
S S
g 9 g 9
s £
R | |1 R | |1
Fl Vol E Vol
> >
o 3 o 3
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
[ 28V |
30 30
24 24
S S
o 18 o 18
s £
S12 | ! S12 | !
Fl Vol E Voo
> >
O 6 O 6
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 S
§30 §30
f_§ 20 | ! f_>f 20 | !
E ool 5 ool
> >
O 10 O 10
0 0
50 60 70 80 90 100 50 60 70 80 90 100
Input voltage (VAC) Input voltage (VAC)
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Warm up voltage drift characteristics

12V

Output voltage drift (%)

1.0

0.5

0.0

PFES00SA

Conditions Vin : 100 VAC
lo : 100 %
Ta: 25°C

28V

Output voltage drift (%)

1.0

0.5

0.0

-1.0

0.5

15 2 2.5
Time (hours)

48V

Output voltage drift (%)

1.0

0.5

0.0

-1.0

0.5

15 2 2.5
Time (hours)

0.5

15 2 2.5
Time (hours)

TDK-Lambda
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Over current protection (OCP) characteristics

AT EBEMRATIE
Input voltage dependence

Conditions  Vin : 100 VAC
: 200 VAC
Thp : 25C

oV |

Output voltage (V)

15

12 -

\

0 20 40 60 80 100 120 140 160

Output current (%)

28V |

Output voltage (V)

30

25 ’

20

15

10

0 20 40 60 80 100 120 140 160

Output current (%)

8V |

Output voltage (V)

50

40

30

20

10

0

N
|

0 20 40 60 80 100 120 140 160

Output current (%)
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N— A7 L— MREERE
Baseplate temperature dependence
Conditions  Vin :100 VAC
Tbp:-40°C  =------
:25C 0 ——-=
85 C(12V)
1100 “C(28,48V)

15

12 T

Output voltage (V)

0 20 40 60 80 100 120 140 160
Output current (%)

30

25 j

20 ‘

15

10

-

Output voltage (V)

0 20 40 60 80 100 120 140 160
Output current (%)

50 [

40

SeEEETILY

30

e

20

Output voltage (V)

10 \‘

\

0

0 20 40 60 80 100 120 140 160
Output current (%)

TDK-Lambda T-11
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2.4 HEERERE
Over voltage protection (OVP) characteristics Conditions Vin : 100 VAC
lo : 0%
Thp: 25°C

12V

OVP point —
Vo - ——m

GND —

Vo:5V/DIV | 20s/DIV

28V

OVP point —

Vo —

GND —

Vo:10V/DIV | 20s/DIV

48V

OVP point —

I e —

GND —

Vo:20V/DIV | 20s/DIV

TDK-Lambda T-12
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2.5 AL H AR | SEH T Y R

Output rise , fall characteristics Conditions Vin : 100 VAC
lo : 0%
Thp: 25°C
12V
Vo — f
Vo GND |
Vin —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 20s/DIV
28V
Vo — ’/
Vo GND
Vin —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20s/DIV
48V
Vo — [
Vo GND — |
Vin —
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV. | Vo0:20V/DIV
200ms/DIV 20s/DIV
TDK-Lambda T-13
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2.5 AL H AR | SEH T Y R

Output rise , fall characteristics Conditions Vin : 100 VAC
lo : 100 %
Thp: 25°C
12V
Vo — [

Vo GND
W\
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 20ms/DIV
28V
Vo — [
Vo GND | |
W
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20ms/DIV
48V
Vo — [
Vo GND —
Vin—
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV. |  Vo0:20V/DIV
200ms/DIV 20ms/DIV

TDK-Lambda T-14
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2.5 AL H AR | SEH T Y R

Output rise , fall characteristics Conditions Vin : 200 VAC
lo : 0%
Thp: 25°C
12V
Vo — /'
Vo GND

Vin —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 20s/DIV
28V
Vo — [
Vo GND
Vin —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20s/DIV
48V
Vo — /
Vo GND
Vin —
Vin:200V/DIV |  Vo0:20V/DIV Vin:200V/DIV. | Vo0:20V/DIV
200ms/DIV 20s/DIV

TDK-Lambda T-15
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2.5 AL H AR | SEH T Y R

Output rise , fall characteristics Conditions Vin : 200 VAC
lo : 100 %
Thp: 25°C
12V
Vo — [
Vo GND — |

Vin —

Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
200ms/DIV 20ms/DIV

28V

Vo — [

Vo GND —

Vin —

Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
200ms/DIV 20ms/DIV

48V

Vo — [

Vo GND —

Vin —

Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV. |  Vo0:20V/DIV
200ms/DIV 20ms/DIV

TDK-Lambda T-16
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Conditions Vin : 100 VAC

PFES00SA

Hold up time characteristics
: 200 VAC
Thp: 25°C
[ 12V ]
1000
£ S
2 100
=
)
=]
S
T
10
° 20 40 60 80 100
Output current (%) (33A)
[ 28V ]
1000
\g/ o ™ -
2 10 -
é TTTmee
=]
S
T
10
° 20 40 60 80 100
Output current (%) (18A)
[ 48V ]
1000
ié/ \\\ \\\\\\
£ 100 S
=]
S
T
10
° 20 40 60 80 100
(10.5A)

Output current (%)

TDK-Lambda
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2.7 WEISE (NRZK) Rk

Dynamic line response characteristics Conditions lo :100 %
Thp: 25°C

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

12V

Vo —

Vin — (R e R e
Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV
28V
Vo — i ’ ’ SRMRTUIER (WPRVINSHIRY PN SRS. (FTT-RRNCE TrAp—— |

Vin =}

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

48V

Vo | | |

Vin ~W&’#ﬁ!&%@fr\W@h‘(ﬂ&‘ﬁ{#}!ﬁ%’ﬂw5Yﬁ%ﬁﬁ,ﬁfﬁ%ﬁ{ﬁﬁ,ﬁf&ff%?f!%fHQﬁ\W&‘?ﬁ%ﬁ’ffé&%‘k?&%Yﬁ&%?ﬁ?}s‘f&h?ﬁé%fJW%}‘}%W,%ffJhlMf%\?f&?&éﬁ?fﬁ%?f&%’fm%‘s?%;l’s‘f%&’s?ﬁé%‘fﬂ%l ?%
Vin:500V/DIV | Vo:50mV/DIV Vin:500V/DIV | Vo:50mV/DIV
500ms/DIV 500ms/DIV

TDK-Lambda T-18
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2.7 @WEISE (NRZK) Rk

Dynamic line response characteristics Conditions lo :100 %
Thp: 25°C

Vin:100VAC <=> 200VAC

12V
Vo —
Vin — | MAMARN
Vin:500V/DIV | Vo:50mV/DIV
100ms/DIV
28V
Vo — gk g
Vin — LI
Vin:500V/DIV [ V0:100mV/DIV
100ms/DIV
48V
VO — i A\ pcasin, o A
Vin — AR
Vin:500V/DIV | Vo0:100mV/DIV
100ms/DIV

Note:This test follows SEMI F47-0200.

TDK-Lambda T-19
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2.8 WHIEINE (ARTRE) Frk
Dynamic load response characteristics Conditions Vin : 100 VAC
Tbhp: 25 °C

12V

Load current tr = tf = 100us
lout50% <—— 100% f=1kHz

. S — S~
ve e v

e S N

lo—
loGND —

10:20A/DIV | Vo:100mV/DIV
200 1 s/DIV

28V

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

VO—)W

I T N S BN

lo—

loGND —

10:10A/DIV | Vo:100mV/DIV
200 1 s/DIV

48V

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

Voé\WN \/j\

loGND —

l0:5A/DIV | Vo:100mV/DIV
200 1 s/DIV

TDK-Lambda T-20
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2.9 ATy TR
Response to brownout characteristics Conditions lo : 100 %
Thp: 25°C

W2 REH Interruption time
A HHEEENME F72 L Output voltage does not drop.
B : H/IFBEDIK F20VETU 720y Output voltage drop down not reaching OV.
C: HJEENAOVETIL T Output voltage drops until OV,

Vin : 100VAC Vin : 200VAC
12V
? T
V —_
] \[xB ‘/
N
Vo GND — '
L
L ‘\‘» ‘”\ :“,
an={ Y
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
50ms/DIV 50ms/DIV
A:57ms B:73ms C:74ms A:57ms B:73ms C:74ms
28V
A A
\ f | £
Vo — \@B L \({B L
Vo GND —
=AM
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
50ms/DIV 50ms/DIV
A:43ms B:58ms C:59ms A:43ms B:58ms C:59ms
48V
A
, i
Vo g Lr
Vo GND — N
=AY
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV | Vo:20V/DIV
50ms/DIV 50ms/DIV
A:43ms B:58ms C:59ms A:43ms B:58ms C:59ms

TDK-Lambda T-21
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210 A¥—UER (RAER) Rt

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

lin —

Vin —

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

48V

lin —

Vin —

Vin:200V/DIV | 1in:20A/DIV Vin:200V/DIV | 1in:20A/DIV
200ms/DIV 200ms/DIV

Note : 28V is same as characteristics of 48V
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210 A¥—UER (RAER) Rt

Inrush current characteristics Conditions Vin : 200 VAC
lo : 100 %
Thp: 25°C
Switch on phase angle Switch on phase angle
of input AC voltage ¢ =0° of input AC voltage ¢ =90°
12V
| |
lin — i A, ‘fﬁ«v A

Vin —

Vin:500V/DIV | lin:20A/DIV Vin:500V/DIV | lin:20A/DIV
200ms/DIV 200ms/DIV
48V
| |
lin— I il A i b A

Vin —

Vin:500V/DIV

| lin:20A/DIV

Vin:500V/DIV

[ 1in:20A/DIV

200ms/DIV

200ms/DIV

Note : 28V is same as characteristics of 48V
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2.11 B#F R NI R

Brown of Inrush current characteristics Conditions lo : 50 %

100 %
Tbhp: 25°C
Vin:100VAC Vin:200VAC
50 50
S = »%.
40 A 40 gy
] n '
[\
1 )
z | < i '
= % ' : < 30 j
g : - £ ] v
£ H \ £ ! ;
> ] \} > 1
o ] ! ;_:’ i 1
G 20 ] | z 20 :
£ K \ £ ! ;
/ \ patl / 4
/ H Lo II 0
! \ 4. ———— ey e ! !
10 . 10 o %
0 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Brown out time (sec) Brown out time (sec)
50 50
40 iR 40 S
1 1 (]
/ \ / 1
= / \ —~ ! |
1
S 4 ST 1 :
5 / A S / \ a1
= / [ = / : I
3 ! 3 ! |
= t = ]
g 20 i '.‘ g 20 H ! /
£ ! ! £ / {
K \ d / \ '
U \ —e7 ’ : II
10 ok me” 10 =
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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2.12 ANJJEHRBIE

Input current waveform Conditions lo :100 %
Tbp: 25 °C

Vin:100AC Vin:200AC

12V

Iina\/\/\/ NS R S e N
Vi”_’\/\/\_/

Vin:200V/DIV | lin:10A/DIV Vin:200V/DIV | lin:10A/DIV
5ms/DIV 5ms/DIV

48V

|in—>\/\/\\/ NN N

Vin:200V/DIV | lin:10A/DIV Vin:200V/DIV | lin:10A/DIV
5ms/DIV 5ms/DIV

Note : 28V is same as characteristics of 48V

TDK-Lambda T-25



PFES00SA

2.13 ERB Ay

Input current harmonics Conditions lo :100 %
Thp: 25°C
12V
10
Vinl00VAC © 1 TN IEC61000-3-2 Limit (class A) |
3
L
S
£
5+
I

Vin:230VAC

N

1 35 7 911131517 19212325
Harmonic Number

729 31 33 35373940

Harmonic current (A)

0.001
1 3 5 7 911131517 192123252729 313335373940
Harmonic Number

48V

Vin:100VAC

Vin:230VAC

10

IEC61000-3-2 Limit (class A) —]

0.1

0.01

Harmonic current (A)

0.001
1 3 5 7 9111315171921 23252729 313335373940
Harmonic Number

10

IEC61000-3-2 Limit (class A) —

0.1

0.01

Harmonic current (A)

0.001
1 3 5 7 9111315171921 23252729 313335373940
Harmonic Number

Note : 28V is same as characteristics of 48V
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2.14 'V — 7 itk

Leakage current characteristics Conditions 1o : 0%  ------
: 100 %
Tbp: 25°C
f . 50 Hz
Equipment used : MODEL 229-2
(Simpson)
2V ]
1.0
0.8
&\
E 06
2 R R I R -
304 e =T
e
S ( _
< 0.2 e
3
0.0
50 100 150 200 250 300

Input voltage (VAC)

48V |

=
o

o
oo

©
o

_—

o
N
\
\

Leakage current (mA)
o
N

o
o

50 100 150 200 250 300
Input voltage (VAC)

Note : 28V is same as characteristics of 48V
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215 HH U v A XE

Output ripple and noise waveform Conditions Vin : 100 VAC
lo: 100 %
Tbp: 25°C
12V

28V e
A
Eloth/D'l'\'/"'" '1'u's/b|v
48V e .........
AT

100mV/DIV | 14sIDIV |
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2.16 EMIFFM:
Electro-Magnetic Interference characteristics
(@) MEE IR FEE (& A X)
Conducted Emission Conditions Vin : 100 VAC
lo: 100 %
Thp: 25°C

Phase:N Phase:L
. [dB( 1 V)]
(4B ) _ _ _ _ %
o L Y-
0| - e : 70 : ——
VCCI ClassA QP Limit : i - VCCI ClassA QP Limit :
0 Pii i i i ; 60 | — —
E VCCI ClassA AV Limit VCCI ClassA AV Limit :
_ o f R 3 H _ s L .'
= 4[1\ = 40
20 20
20 FHL 0y
10 F 10 F
0 - - - 0
016 0.50 1.00 5.00 10,00 30,00 0.18 0.50 1.00 5.00 10.00 30.00
Frequeney [MHz) Frequency [MHz]
. [dB( 1 V)]
(4B ) _ %
a0 L H an F
0| : - [ : 70 : ——
- VCCI ClassA QP Limit : i F ; ) VCCI ClassA QP lelt :
50 Pl L i 60 ] ——
H VCCI ClassA AV Limit H VCCI ClassA AV Limit :
_ =mEf . : - - = F A 7
® N z
. -

10 F
okt - - : 0
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]
) [dB( 1 V)]
[dB{%‘V]] %0
a0 b
70 - [ : 70 : ——
VCCI ClassA QP Limit i —  VCCI ClassA QP Limit :
60 | L i i 80 F — —
E i VCCI ClassA AV Limit VCCI ClassA AV Limit
_ B0 F S : - i E
® N 1 :
4w \ - Hi | :
A ANEELT
2 '—MUUL
10 10
okt 0
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]
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2.16 EMIF#E
Electro-Magnetic Interference characteristics
(b) MEEFER IR (BEST /A X)
Radiated Emission

PFES00SA

Conditions Vin : 100 VAC
lo: 100 %
Tbhp: 25°C
HORIZONTAL VERTICAL
[dB( p V/ 1)) [dB( 2 V/ )]
70 70 - —
80 60
s VCCI ClassA QP Limit | F i i i VCCIClassA QP Limit |
50 | — : - 50 F !
_ ok _wof A A A_.'A
P z & ARy
— L - 1
30 1 30 B 1
20 F 20|
10 f 10f
o E R i ok i H :
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]|
[dB( e V/ )] [dB( & V/m)]
70 0 [
8o | 60 |
L VCCI ClassA QP Limit | E VCCI ClassA QP Limit |
50 F 50 F
4w f _wof W
2 F ®
) mﬂﬂ g
30 30 b
0 f 20
10 f 10 F
ol : : SR R : 0
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
[dB( 1 V/m)] [dB( v/ m]
70 70
X : 1
s VCCI ClassA QP Limit | r VCCI ClassA QP Limit |
50 | S0 r
a0 E AR " 40 E L RV .. N A
R : v i S WA Y
3 C j n\ 5 W
0 o v L 4 30
20 | : 20 b
10 F 10 F
B P _ oF _
30.0 500 100.0 200.0 300.0 20.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
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