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1. JE H 1k Evaluation Method
1.1 JE ] # Measurement Circuits

(1) W

Steady state characteristics

Controlled temp. chamber

PFE700SA
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(2) WHIERE. PRAEHRE. HA Y v 7V A ZPGE. £ DA
Dynamic, Protection and Output ripple noise waveform other characteristics
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Inrush current characteristics

Slide Reg.
Dynamic Application
2’30CV DIP o Circuit
Simulator (Input filter)

Current Probe

C1,C4,C5: 1uF Film Capacitor

C2,C3:  4700pF Ceramic Capacitor

C6, C7, C14: 1000pF Ceramic Capacitor

C8,C9:  1uF Film Capacitor

C10, C11: 390uF Electrolytic Capacitor

C12, C13: 0.033uF Film Capacitor

C15, C17: 220uF Electrolytic Capacitor
==== Note ====

< |
[
v ‘ ‘
c17
PFE700SA
%]
CBOSS FPLATE 1 Current Oscilloscope
R 4BC - probe | | Bandwidth : 100MHz

Lsm 508 ca.,.

Leakage current characteristics

Slide Reg. ——
Application
AC Circuit
200V (Input filter)
FG
Leakage
Current meter Feod
C16: 2.2uF Ceramic Capacitor
C18: 4700pF Ceramic Capacitor
R1: 0.5W 470k Q
R2: 50Q
L1, L2: 6mH
/) 50mm

TFR1: 10Q more 139°C

*1: At ambient temperature less than -20°C, measurement was done using twice of the recommended capacitor above.

TDK-Lambda T-1



(3) EMI#4: Electro-Magnetic Interference characteristics

(@) MEE W EE (JfiE /1 X) Conducted Emission Noise

PFE700SA

BrEtikas (B2th)

R TR ] B D.U.T.(Earth)
LISN 50Q/50uH
&
Spectrum Analyzer o7 [ 4
EMI Test Receiver
RF Relay Matrix
W= — .
[2 AC Cord =
\ Stand H = 80cm
J ! L
T T T T )
B et 74N ANER
it Metal Ground Plain Filter L
Earth Input Line

(b) JE75 26 S50 L (5 4/ ( X) Radiated Emission Noise

. D=3m )

Spectrum Analyzer :
NAa=hn Trort i

kiR (PE)
D.U.T.(Earth)

EMI Test Receiver =
RF Relay Matrix Biconical Antenna [ / Stand
"""""" [ =T
Y
_ H— T =T )
H = 80cm / Turn Table
A4

T~ ‘ le F—0

N 4 8 K Mt T ANE ATTEIR
?ﬁﬂi Metal Ground Plain Filter Input Line
Eartl

* N ORAIT L — VR E L E LT,
* Shielded cable used to input and output cable.

VCCI class Axt ST 7V —a VAT I
VCCI class A application system

Fl L1 L2
AN AN +
o
Cl C4 C17
— % e RIS PFE700SA 7 | Load
Y Y\ T Y Y AC(N) _
777

C1,C4,C5: 1uF Film Capacitor C15, C17:
C2,C3:  4700pF Ceramic Capacitor C16:

C6, C7, C14: 1000pF Ceramic Capacitor R1:
C8,C9:  1uF Film Capacitor L1, L2:
C10, C11: 390uF Electrolytic Capacitor TFR1:

C12, C13: 0.033uF Film Capacitor

TDK-Lambda

220uF Electrolytic Capacitor
2.2uF Ceramic Capacitor
0.5W 470k Q

6mH

10Q more 139°C



1.2 fEAHBE RS ES

List of equipment used

PFE700SA

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL PHOSPHOR OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT110
4 | DATA ACQUISITION /SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE YOKOGAWA ELECT. 701932
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
8 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
9 | ACPOWER SUPPLY TAKASAGO AA-2000X
10 | HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
EMI TEST
11 | RECEIVER/SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
12 | PRE AMP SONOMA 310N
13 | AMN SCHWARZBECK NNLK8121
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK CBL6111D
15 | AC POWER SUPPLY NF ES10000S
16 | INRUSH CURRENT METER TAKAMISAWA PSA-210
17 | SLIDE REGULATOR MATSUNAGA SD-2650
18 | SINGLE-PHASE MASTER NF 4420
19 | REFERENCE IMPEDANCE NETWORK NF 4150
20 | LEAKAGE CURRENT METER HIOKI 3156
TDK-Lambda T-3




2. ¥¢MET —# Characteristics
2.1 §#FME Steady state data
(1) ATy - A - R E)
Regulation - line and load, Temperature drift

1. Regulation - line and load

PFE700SA

Conditions Thp:

lo\Vin 85VAC 100VAC | 200VAC | 265VAC line regulation
0% 55.759V | 55.757V | 55.756V | 55.756V 3mV 0.006%
50% 51.990V | 51.989V | 51.986V | 51.987V 4mVv 0.008%
70% 51.583V | 51.584V | 51.580V | 51.581V 4mvV 0.008%
100% 51.007V | 51.005V | 51.007V 2mv 0.004%
load 4,176V 4.750V 4.751V 4,749V
regulation | 8.188% 9.314% 9.316% 9.312%
2. Temperature drift Conditions  Vin:
lo:
Thp -40°C 25C 85C temperature stability
Vo 51.051V | 51.007V | 50.725V 326mV | 0.639%

(2) HEE x HEM
Output voltage vs. Output current

57

Conditions  Vin:

56

Thp:

(6)]
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(3) 2% Xt DT
Efficiency vs. Output current
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100
(14A)

Vin :

Thp:

25C

100 VAC
100 %

100 VAC
200 VAC
25 C

85 VAC
100 VAC
200 VAC
265 VAC

25 C
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(4) AT - 2 * AJ1EE
Input current and Efficiency vs. Input voltage

PFE700SA

Conditions lo: 50 %

20
16 B — _______.:_._.-.-; o — =
— Efficienc
< Y
= 12
o
5
o 8
2 ~.
[ N -, -
4 ~ = : \ —= lin
0
50 100 150 200 250 300
Input voltage (VAC)
(5) AJidEd + S5 b IR

Input current and Power factor vs. Output current

16

Input current (A)
[3=Y
(] N

S

0.5

0.4

0.3

0.2

Input current (A)

0.1

0.0

70 %
100 100 %
Tbp: 25°C
90
80 <
g
70 3
=
L
60
50

Conditions Vin: 85 VAC

100 VAC
200 VAC
10 265 VAC
© Thp: 25°C
0.8

o o
ESN »
Power factor

©
[N

Conditions lo: 0%

T Powertoor
lin__. .-
0 20 40 60 ° 80 100
Output current (%) (14A)
(6) A1 xt ANEE (AR
Input current vs. Input voltage with No load
/
/
_— lin
50 100 150 200 250
Input voltage (VAC)
TDK-Lambda
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(7) {5 BB
Start and Stop voltage characteristics

Conditions lo: 09 — Conditions lo: 70 o _
Thp : 25°C Thp: 25°C

60 60

50 50
S 40 S 40
(5]
E 30 | ? E’ 30 | ?
S ! | S ! |
520 520
=] 5
© 10 O 10

0 0
55 60 65 70 75 80 85 55 60 65 70 75 80

Input voltage (VAC) Input voltage (VAC)

22 N Y 7 MR

Warm up voltage drift characteristics Conditions  Vin: 100 VAC
lo: 100 o4
Ta: 25°C
1.0
S 05
£
S
[<5]
& 00 P
S
g
3 -0.5
-1.0
0 0.5 1 15 2 2.5 3 35 4
Time (hrs)
TDK-Lambda

85



PFE700SA

2.3 BT ERE
Over current protection (OCP) characteristics
(1) AJIEEKANE Conditions  Vin: 100 VAC ——-
Input voltage dependence 200 VAC
60 pr 25 OC

50 T

I
o

w
o

N
o
i

Output voltage (V)

[y
o
P

o

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

(2) N—=RT VL — MRERFME Conditions  Vin: 100 VAC
Baseplate temperature dependence Tbp: -40°C  -----
60 25 OC ———
~e 85 C

50 e

- I

S 40 i

= g

£ 30 L

S b

3 20 \

S \!

© 10 W,
0

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

2.4 ity FE PR AR

Over voltage protection (OVP) characteristics Conditions  Vin: 100 VAC
lo: 0%
Tbp: 25°C
OVP point —
Vo —

GND —

Vo:20V/DIV | 20s/DIV

TDK-Lambda T-7
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2.5 AL H AR | SEH T Y R

Output rise and fall characteristics Conditions  Vin: 100 VAC
Thp: 25°C
lo: 0%

Vo — [‘—-——‘

Vo GND —

Vin —

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

lo: 100 %

Vo — S — ,\,\A\

Vo GND —

Vin —

Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo0:20V/DIV
200ms/DIV 20ms/DIV
Conditions Vin : 200 VAC
Thp: 25°C
lo: 0%

Vo GND —

Vin —

it it

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

lo : 100 %

Vo — /w,, M\

Vo GND —

Vin —

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

TDK-Lambda T-8
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2.6 1 RFrIE R
Hold up time characteristics Conditions  Vin : 100 VAC —-—
200 VAC

Thp: 25 °C

1000

100

Hold up time (ms)

10
0 20 40 60 80 100
Output current (%) (14A)

2.7 WPEISE (NNBLE) Rtk
Dynamic line response characteristics Conditions 1o : 100 %
Thp: 25 °C

Vin:170VAC <=> 265VAC

Vin:85VAC <=> 130VAC

Vo — WWWWW WWMMWWM

Vin — [RRERR e
Vin:500V/DIV [  Vo:5V/DIV Vin:500V/DIV [  Vo:5V/DIV
500ms/DIV 500ms/DIV

Vin:100VAC <=> 200VAC

Vin —

Vin:500V/DIV [  Vo:5V/DIV
100ms/DIV
Note:This test follows SEMI F47-0200.

TDK-Lambda T-9
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2.8 WPEISE (RTEZE) Rtk
Dynamic load response characteristics Conditions Vin: 100 VAC
Tbp: 25°C

Load current tr = tf = 100us
Io: 50% <~— 100% f=1kHz

Vo — W\W N TN

R VAVAVAUAUAVATAVACAYAAVAVANACAVAUAVAVAVE B RS N NS S 7 N N

Io GND —

Io:10A/DIV |  Vo:2V/DIV Io:10A/DIV |  Vo:2V/DIV
2ms/DIV 200us/DIV

2.9 ANJJEEBHERME
Response to brownout characteristics Conditions Io : 100 %
Tbp: 25°C
IS EER]  Interruption time
A HJJEJEIME T2 Output voltage does not drop.
B : HJBIEDIK FAOVETU A2 Output voltage drop down not reaching OV.
C: HJEENOVETIL T Output voltage drops until OV.

Vin : 100VAC Vin : 200VAC

Vo GND —
Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
50ms/DIV 50ms/DIV
B:47ms | C:48ms B:47ms | C:48ms

TDK-Lambda T-10
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210 A )—rEm (R ANEG) Rk Conditions  Vin: 100 VAC
Inrush current characteristics lo ;: 100 %
Thp: 25°C
Switch on phase angle Switch on phase angle
of input AC voltage ¢ =0° of input AC voltage ¢ =90°
lin —
Vin —
Vin:200V/DIV |  1in:20A/DIV Vin:200V/DIV |  1in:20A/DIV
200ms/DIV 200ms/DIV
Conditions Vin: 200 VAC
lo : 100 %
Thp: 25°C
lin —
Vin —
Vin:500V/DIV | lin:20A/DIV Vin:500V/DIV | 1lin:20A/DIV
200ms/DIV 200ms/DIV
2.11 BHERFZE AR R Conditions lo: 50 % ----
Inrush current characteristics at brownout 100 %
Thp: 25°C
Vin : 100VAC Vin : 200VAC
50 50
40 40 s
g3 |/ ‘= £ 30 ’ |
g2 f :. g2 [ / £
10 RN HBEE el - 10 ,"l A
0 0
0.01 0.1 1 10 100 0.01 0.1 1 100
Brown out time (sec) Brown out time (sec)
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2.12 NJJEWEIY
Input current waveform Conditions 1o : 100 %
Tbhp: 25 °C

Vin : 100VAC Vin : 200VAC

lin — \/\//\/

V|n—>\/\/\/

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

2.13 &P Ay

Input current harmonics Conditions 10: 100 %
Thp: 25°C
Vin:100VAC
10
‘\\ IEC61000-3-2 Limit (class A)
-9- imit (class
3 01
2
c
£
= 001
I
0.001

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 40
Harmonic Number

Vin:230VAC
10

N IEC61000-3-2 Limit (class A)

0.1

0.01

Harmonic current (A)

0.001

1 3 5 7 9 11 131517 19 21 23 25 27 29 31 33 35 37 39 40
Harmonic Number
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2.14 U — 7 Bk

PFE/700SA

Leakage current characteristics Conditions Io: 0% ----
100 %
Tbp: 25°C
f: 50 Hz
1.0
0.9
0.8
g 0.7
e T )
505
° P
E’D e
Fo3 b i
I e
0.1
0.0
80 120 160 200 240 280
Input voltage (VAC)
215 AV v T, A XK
Output ripple and noise waveform Conditions Vin: 100 VAC
Io : 100 %
Tbp: 25°C

AV
WV

IV/DIV

4myDIV___

20mVDIV___ |

1us/DIV
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2.16 EMI%FE:

Electro-Magnetic Interference characteristics

(a) MEE L (FiE/ A X)

PFE700SA

Conducted Emission Conditions  Vin: 100 VAC
lo : 100 %
Thp: 25°C
Phase:N Phase:L
[dB(x V)] [dB(1z V)]
90 I e T 90 ¢ T T T
E | | | [ [ E | [ |
80 E [ l 1 [ 80 £ ; ; ; ;
70 : | | | L —— — L 0 i T . L T
. H | VCCI ClassA QP Ll-ml-t o ;O —| VCCI ClassA QP Ll-ml-t b |
Fo I 1 1 1 VCCIClassA AV Limit 1 1 E VCCI ClassA AV Limit 1 |
o | | [ [ n L | [ |
e 50 E [ [ ] 50 F IJ P [ |
* ol - ’V L | |
W | P
w ‘ w 1
20 | : :U‘ Nuh : 20 f O]
r | | | [ | ; | [ |
10 — —— : 10 F : : :
| | | [ | I | [ |
P S I I A I \ ok [ || \
0.15 0.50 1.00 5.00 30.00 0.15 1.00 5.00 10.00 30.00
Frequency [MHz] Frequency [MHz]
(b) MEEESRFRE (HEH /A X)
Radiated Emission Conditions  Vin: 100 VAC
lo : 100 %
Thp: 25°C
HORIZONTAL VERTICAL
[dB(x V/m)] [dB(x V/m)]
70 T T T T 70 T T T
r | | | | | | |
60 —— ' : 60 F R
| | | | ! | | |
E VCCI ClassA QP Limit VCCI ClassA QP Limit
i | | | | Q o ! ! : : assA QP Limi
| | | |
el 3 W/\ : A s
_} F I | I ) % ?,\/ I WI/ \/V\/
30 :\MM‘ ; ; 30 | : : :
n | | |
ST | N o
r | | | | r | | |
r | | | | r | | |
10 R i 10 [ Lo
L | | | | r | | |
oL ‘ ‘ ‘ L ok o
30.0 50.0 100.0 200. 300.0 30.0 100.0 200.0 300.0
Frequency [MHz] Frequency [MHz]
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