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1.

Bl EE  Evaluation Method

1.1 HiEBEE Circuit used for determination

(1) BHE
2)
(3)
(4)
(5)
{6)
N
(8)

|
o

AL

i
BoV~132V

AC =

SR,

BOV~132Y

Steady state data

Digital power meter

CVCF

WEE KU 7 MEH Warm up voltage drift characteristics
B E T RS Over voltage protection (OVP) characteristics
HASEh B3V 84 Output rise characteristics
HAM B T80 84 Output fall characteristics
WERE (ANHEZE) $E  Dynamic line response characteristics
Hi 7R E s M99 Hold up time characteristics
ANSEBIEBRES M Response to brown out characteristics

CVCF

VS50pP

sw [ IR
m@ (Wym—mmonc +
‘ N .
| T \ =
| (E)i alG LOAD
! > P.3 - -
L= M\‘\EAC e i
— Shunt Res.
Controlled temp. chomber
(9) BEREHESYE  Over current protection (OCP) characteristics
Digital power meter
T
SW | |
, s = X ORI
i | : \]\
| || ps || ¥ R LOAD
| | j coree
Lo WS\\ AC Z”“ §
. Shunt Res.

Controiled temp. chamber
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(10) BEGE (AFAZE) ¥ Dynamic load response characteristics

Digitel power meter

Dynomic dummy lood
i
AC Load] 1
100V “{; CVCF i
Load 2
Qutput current woveform CGuiput current woveform
loul Min <——> 100% fout 50% <~=-> 100%
pvee o — Q0%
85%
~y-- 5%
Min

— T T —
| (RN (T
— 7 T ACo
AC e
ooy I | over | D)
i i

[ T
|
j ps. | [z % LOAD
. S ] D T N L i [ W\lj
L i o o e e i
I Shunt Res.,
Current probe

(12) V—2 B  Leakage current characteristics

Digital power meter

i
|
} Ps.| x| Juh LoD
|

I i

Leakage current meter

NOTE :  Leckage current measured through a 1k ohm resistor.
Ronge used—=——AC+DC {(For YOKOGAWA TYPE 3226)
e = AC (For SIMPSON MODEL 229-2)
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(13) WAV v, A4 X4HE  Output ripple and noise characteristics
(a) Normal Mode (JEITA Standard RC-9131)

Digite! power meter
SW

Slide Req ry
AC e e

TO0V s

c1 |Oscilloscope
i Bandwidth -

R:530¢

Ct: 4700pF Film Caopacitor
C2: 100uF Electric Capocitor
C3: 1uF Film Capacitor

{b) Normal + Common Mode

Digital power meter
sw =

Slide Reg.{-{r/é

> Lood

1.5m 500 Cobig

Oscillescope
Bondwidth

e LU 1B 0mm

»r [.Z2; 248mm

C2: 100uf Llectric Copuocitor
C3A: 0.1uF Film Capagcitor
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{14) EMI%  Electro-Magnetic Interference characteristics
(a) ¥EFHTEIE Conducted Emission Noise

AMN 50 Q /50 wH

EMi Test Receiver
RF Relay Maotrix

D.UT(Earth)

Alurminum plote

. ¢
trum Analyzer
Spectru y =80 [
/ AC Cord )
S . Stand H=80cm
! |
I
o \. | 5
7 \Meici Ground Plain 2 O.
Earth Input Line
Filter
(o) HEFERBEE Radiated Emission Noise
! D=J3m -
Spectrum Anclyzer
EMl Test Receiver D.UT.(Earth)
RF Relay Matrix
Biconical Antenna . ‘
7 Aluminum plate
\ | f = felaTe!
Turn Table
H=80¢cm

=l

Earth

| T
77 Metal Ground Ploin

- ] o
Filter Input Line
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1.2 EFRIEME  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI DENSHI V-1565/V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONiX TDS540D
3 | DIGITAL MULTIMETER YOKOGAWA ELECT. 7544/1/1
4 | DIGITAL POWER METER | YOKOGAWA ELECT. WT110
5 | SHUNT RESISTOR YOKOGAWA ELECT, 2215
6 CURRENT PROBE/AMPLIFIER TEEKTRONIX TM502A/AMS03
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
8 | SLIDE REGURATOR MATSUNAGA SD-2652,
9 | CVCF TAKASAGO AA2000XG
10 | LEAKAGE CURRENT METER SIMPSON 229-2
11 | LEAKAGE CURRENT METER YOKOGAWA TYPE3226
12 CONTROLLED TEMP. CHANBER TABAI ESPEC . SH-240
13 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA-
14 | EMITEST RECEIVER ROHDE & SCHWARZ ESHS10
15 | EMI TEST RECEIVER ROHDE & SCHWARZ, ESVSlO‘
16 | RFRELAY MATRIX ROHDE & SCHWARZ PSU
17 1 AMN KYORITU DENSHI KNW-242
18 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBAS106
NF ELECTRONIC
19 | MULTIFUNCTION SYNTHESIZER INSTRUMENTS DE1940
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2. %ﬁ‘?ﬁw 4 Characteristics VS50P

2.1 ERE Steady state data
(1) AAQ, A, BEEEE
Regulation - Line and Load, Temperature drift

1. Regulation - Line and Load Condition Ta:25C
Jout\Vin | 85VAC | 100VAC | 132VAC Line reguiation
0% 24001V | 24.001V | 24001V OmV (.000%

50% 23.996V | 23.995V | 23.995V ImV 0.004%
100% 23,988V | 23.989V | 23.991V 3mV 0.013%
Load BmV 12mV 10mV

regulation| 0.054% | 0.050% | 0.042%

2. Temperature drift Conditions Vin : 100VAC -
fout : 108%
Ta - -10°C +25°C +50°C | Temperature stability

Vout 24.002V | 23.989V | 24.092V | 103mV | 0.429%

2) HAHhBE., Vy 7 VEE & AHEE
Output voltage and Ripple voltage v.s. Input voltage
Conditions Iout: 100%

Ta : -10°C --—--
: 285C ——--
: 50C —
30 H H : [ | 600
: : . Output voltage ‘;
A Tl S b e T T Lo 500
& : : | : s : :
Z | s 1 | | | | =
'%D 20 """"""E"""""": ““““““““ E"““"“‘"”:‘""'""'""‘"”: """""""""""" E """""""""" E """""""""""" 400 \%
= | | | : | a | p
= : : : : : : : g
E 15 Wﬁv,- AAAAAAAAAAAA Brssa s b . ............ I- ............ 300 %
& i ; Ripple voltage : >
S 10 b boraroeeens I DA et SO 200 2
; : R e Al A : : RN
it A bionbltenk b 100 ™
0 s : ; : | 0
60 80 100 120 140
Input voltage (VAC)
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VS50P

() BE, AHEH K HAOBE
Efficiency and Input current v.s. Output current
' Conditions Vin: 85VAC --=---
:100VAC  —eme-
:132VAC  ——
Ta : 25°C

25 ! | : H ' i 100
{1 8
60

40

Input current (A)

Efficiency (%0)

20

° 20 40 60 80 100
Qutput current (%)

(4) hE, ANER ¥ HHBER
Power factor and Input current v.s. Output current
Conditions Vin: 85VAC ------
(100VAC ——--
D132VAC ——
Ta : 25C

25 : i ! , T 0.7
| i Power factor ! ‘

20 0.6

0.5

0.4

Input current (A)
Power factor

0.3

0.2

0 20 40 60 80 100
Output current (%)
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22 WEFY 7 MFE

Output voltage drift (%)

Warm up voltage drift characteristics

0.20

VSsop

Conditions Vin ;: 100VAC
Io : 100%
Ta : 25C

0.00 o

010 [+

010 [ A — S —

-0.20 ; : : ; i

Time (hrs)
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2.3 WEIAEEE

Over current protection (OCP) characteristics

Output voltage (V)

Output voltage (V)

25

20

15

10

e
Lh

Fa]
<@

[
LV,

—
<

Lh

VS50P

Conditions Vin : 85VAC -———---
D 10OVAC ——-—-
1 132VAC
Ta: 25C
I Lhui ........................................... L‘“"J;;‘\.inn-““““‘E ..............
0 106 200 300
Output current (%)
Conditions Vin : 100VAC
Ta: -10°C  ----—--
: 25°C -
50C 0 ———
\ ___________________________
0 1600 200 300

Output current (%)
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2.4 BEFREHE
Over voltage protection (OVP) characteristics
Conditions Vin : 100VAC
Iout : 0%
Ta : 25°C

-t OVP point
1< Vout

{e— OV

PETEURR N R R I RV S B AU S S SR T

10V/DI ~ 1s/DIV
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2.5 HAAEh ER Y ik
Output rise characteristics
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (©)
Tout : 0%
Ta :25C

: « Vout

rivi] e OV

| < Vin

[T R R R A S T U N SR T S SPEr P BV RN B ST TSN R R PR RN A

| 10V/DIV I 100ms/DIV |

Conditions Vin : 85VAC (A)
: I00VAC (B)
1 132VAC (C)

Tout :100%

Ta : 25C

: — Vout

| e oV

| e Vin

10V/DIV I 100ms/DIV I
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2.6 HAISLH TR 4
Qutput fall characteristics
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (C)
Iout : 0%
Ta : 25C

| < Vout

L — OV

1+ Vin

10V/DI ] 1s/DIV |

Conditions Vin : 85VAC (A)
: 100VAC (B)
: 132VAC (O)

Iout :100%

Ta : 25C

«— Vout

{ e 0V

1 ¢ Vin

~10V/DIV | 20msDIV |

DENSEI-LAMBDA T-12



VS50P

2.7 Hi DRI
Hold up time characteristics
Conditions Vin : 100VAC
Ta 25°C
1000 [

g

g

=100

53

=

=]

=

10
0 20 40 60 80 100
Output current (%)
2.8 BERE (AHEE) Bt
Dynamic line response characteristics
Conditions Vin : 85VAC+132VAC
Tout : 1060%
Ta :25C
B - Vout
B «— Vin
50mV/DIV 500ms/DIV
+0.31% -0.17%
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2.9 BEKE (ATRAE) Bk
Dynamic load response characteristics
Conditions Vin : 100VAC

Ta : 25°C
- =100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
Jout 5 O%*r‘“*l 100% Tout O%W Peak (168%)

L Vout | 1 Vout

R TS N <_m fout | — Tout
20mV/DIV 2ms/DIV 100mV/DIV 2ms/DIV
+0.04% -0.05% +0.28% -0.31%
f=1kHz
Load current tr = tf = 50us ' Load current tr = tf = 50us
Tout 50%~<~——-—\100% Tout  0%<>Peak (168%)

v T E M e e S e B e e LA A S o S e A

e
#de— Vout

P :
1<~ Vout| T

R IRk aa o o e o e B L

T T P Wiom '_ Je Tou
20mV/DIV 200 ¢ s/DIV 100mV/DIV 200 ¢ s/DIV
+0.03% -0.03% +0.29% -0.28%

DENSEI-LAMBDA | T-14



210 ASTEEREKE

Response to brown out characteristics

A =19ms
B =20ms

C=26ms

VSS0P

Conditions Vin .: 100VAC

Tout :100%
Ta :25C

1 < Vout

1 e OV

1 < Vin

DENSEI-LAMBDA
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2.11 AFY—VBE (BAER) #Bik

Inrush current waveform

Switch on phase angle |+

of input AC voltage
$=0"

Conditions
Tout :
Ta :

LN T S St s e S et W S S B o S S R M- M

L L R b

LA S S B B S

aRRRERRRASLRAREARSRRANEAE

~100ms/DIV

Vin :

LSS S T R St R B A A St S At AN Mt I S A SECENS R S B

Switchonphaseangle

of input AC voltage
¢ =90"

et L

UL L L L

W

URRRRERRRRARARRGRERNANDEA!

100ms/DIV

DENSEI-LAMBDA

VSS0P

H0OVAC
100%
25°C

< Hin

| — Vin

«— Iin

« Vin
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2. 12 BRERFZE ANBIISE

Inrush current characteristics

Conditions Vin : 100VAC

Tout @ 0%
50%
- 100%
Ta : 25C

{MAX) Inrush current (A)

0.01 0.1

i
Brown out time (sec)

10 100

% EEAENE. 2REABREEATETHS,

Above data includes secondary inrush current.

2.13 NNBHRER

Input current waveform

Conditions Vin :100VAC
Iout :100%
Ta - 25°C

el '_ Uk | < Tin

A — Vin

DENSEI-LAMBDA
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2.14 HIRERSY
Input current harmonics

Conditions Vin 1 100VAC
Tout 1 100%
Ta 1 25°C
10.000
\\
.
" 1.000 N . =
< = = =~ IEC61000-3-2 Limit (class A) =
g —- R —
3 0,100 |b=lR-—0 . § —
2 - — = i N T
g — - . . )
£ N . n .
& ] ] . . "
m 0.0}.0 —— i p== — B EE :—‘ B S g ;  p— B BB = ﬂml
M?E EEEEEEESEEEEEEEE
0.001 { E K E : RRE : '

13 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmoenic Number
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2.15

Leakage current (mA)

Leakage current (mA)

U — BT

Leakage current characteristics

0.5

0.4

0.3

02

0.1

0.0

0.5

0.4

0.3

0.2

0.1

0.0

VSS0P

Conditions lout: 0%  --v-=-~-
: 100% e —

Ta : 25C

f : 50Hz

Equipment used : MODEL 229-2 (SIMPSON)

80 100
Input voltage (V)

120 140

Equipment used : TYPE3226 (YOKOGAWA)

120 140

Input voltage (V)
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2.16 WAV w7, A R
QOutput ripple and noise waveform
Conditions Vin : 100VAC
Tout : 1060%
Ta : 25C

NORMAIL, MODE

: et < Vout
I ;

20mV/DIV___ | 21 s/DIV |
Conditions Vin ; 100VAC
Tout : 100%
Ta : 25°C
NORMAL + COMMON MODE
< Vout

50mV/DIV 2 1 s/DIV

DENSEI-LAMBDA T-20
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2.17 EMI%4%
Electro-Magnetic Interference characteristics
' Conditions Vin : 100VAC
fout :100%

HEWmTEE

Conducted Emission

[aB{p V)]
8¢

A
70 it
I VCCIClass B
G“\ X" OP Limit
o /\ ¥ VCCI Class B
ool b AV Limit
Point A i T
(G.175MHz) 3 \ k
Ref. | Limit |Measure oo | - l g ! @ %
Data| (dBuv) | (dBuV) 5 b LT .,
10 f bt : e
QP | 647 | 536 z i e
S S S N 8 IO S A 0 :
AV 54 7 51 3 %.iﬁ .60 1.00 5.00 10.00 30.00
) : Frequency Dtz
Phase : N
[dB{ 1 V)]
80
70
: VCCIClass B
80 -1 QP Limit
50 [
U ¥VCCI Class B
§ 40 m J AV Limit
Point B f
(0.175MH?z) oy
Ref. Limit {Measure 2wk
Data {dBuV) | (dBuVv)
10
QP 64.7 53.6 ;
g i I I ; A 1 j
0.16 080 100 500 10.00 30.00
AV 54.7 1.5 Frequency MHz]
Phase: L

EN55011-B,EN55022-B7 [RFHEIZVCCI class BOFRFAE &[5 U
Limit of EN55022-B are same as its VCCI class B.
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Conditions Vin : 100VAC
Iout :100%

BRI

Radiated Emission

HORIZONTAL.:

(8B V/m)]
70

65 F
60 : N 3
55 E : VCCI Class B
50 ¢ N S : A~ QP Limit
45 F : R

40 |
35 £
30 £
25 E

20 Err »M‘
15 E \‘\”\f;ﬂ,’.«r L sy

- U i 1

9 S NS DN I .
5 ; i ; :

0 £ ‘ i : H i : i H

30.0 50.0 100.0 200.0 300.0
frequency [MHz}

Level

VERTICAL:

[aB( p V/m}]
70 ¢

65 H H b
60 E : e ;

55 VCCI Class B
50 | : 5 S S S : QP Limit
- — — ="
w0 ; i -
as | i OSSN S j
30 E

25 et AL W@-M :
T e T i FARALY z

Level

o]

20 g H H i Fig

) SN N RV B -

10 £ et

5 ¢

ot : ’ o i

30.0 20.0 100.0 200.0 300.0
Frequency [MH=z]

ENS5011-B,EN55022-BOREFUEIFVCCI class BORRE LB U
Limit of EN55022-B are same as its VCCI class B.
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