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1. JIEFHFE Evaluation Method

1.1 HFEEE Circuit used for determination
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AC
85V~ 1

#oEtE  Steady state data

BEFY 7 M Warm up voltage drift characteristics
BETERERE  Over voltage protection (OVP) characteristics
HASLH B3 ) 8t Output rise characteristics

WAL B THY M Output fall characteristics

BEIEE (ANBE) %Pt Dynamic line response characteristics
H AR REREEI%E  Hold up time characteristics
ASIBEBRERME  Response to brown out characteristics

Digitol power meter

- CVvCF

-
2V

LOAD

Shunt Res.

Controlled temp. chamber

WENIRERME  Over current protection (OCP) characteristics

Digital power meter

] o : A L Lac &+
| I

X=Y
: P.S. Recorder LOAD

- CVCF

————

32V

Shunt Res.
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VS100P

(10) BERE (AMAZE) %4  Dynamic load response characteristics

Digital power meter

Dynamic dummy load
AC Load| 1
CVCF M
100V ==— Load| 2
— O
Shunt Res.
Output current woveform Output current waveform
lout Min <——> 100% lout 50% <——> 100%

-—--100%

AC —
ooy = | CvCF ﬁ@

Shunt Res.

Current probe

(12) YV —27 EW%E Leakage current characteristics

Digital power meter

swool ]
—o" L X AC  +
S.D | |
AC : z: ps | || I¥ LOAD
85V~132V
L —=
AC -
Shunt Res.
— ] .
Leakage current meter
NOTE : Leaokage current measured through a 1k ohm resistor.
Range used———AC+DC (For YOKOGAWA TYPE 3226)
———AC (For SIMPSON MODEL 229-2)
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13) WAV »F A /4 XFE Output ripple and noise characteristics
(a) Normal Mode (JEITA Standard RC-9131)

Oscilloscope
Bandwidth : 100MHz

R : 50 Q

C1: 4700pF Film Capaocitor
C2: 100uF Eiectric -Capacitor
C3: 1uF Film Capacitor

(b) Normal + Common Mode

Digitat power meter
[

SW Load
Slide Reg. | AC +
AC N c2|, c3 1.5m 500 Coble
(¥) | | PS. - i ~
100V : | T I
L AC — Oscilloscope
G <—|]———> Bandwidth : 100MHz

> L1: 150mm

7 L2: 246mm

C2: 100uF Electric Caopacitor
C3: 0.1uF Film Capacitor
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VS100P

(14) EMI %% Electro-Magnetic Interference characteristics
(a) ¥FWFEE Conducted Emission Noise

D.U.T.(Earth)
AMN 50 ©/50 uH Aluminum plate

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

Stand H=80cm

C 1 [
\ Metal Ground Piain L2 ©
e Input Line

Eorth Filter

(b) MEZEAME Radiated Emission Noise

D=3m .
Spectrum Analyzer
EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix
Biconical Antenna .
71 Aluminum plate
. \ — 5 Stond
Turn Table
H=80cm

E___’__r'l
[ i o
Metal Ground Plain /14—1
Input Line

Earth Filter
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VS100P

1.2 EFABIEMES  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. WTI110
5 | SHUNT RESISTOR YOKOGAWA ELECT. 2215
6 | CURRENT PROBE/AMPLIFIER TEKTRONIX TM502A/AMS503
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 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
15 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
16 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
17 | AMN KYORITU DENSHI KNW-242
18 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106
NF ELECTRONIC
19 | MULTIFUNCTION SYNTHESIZER INSTRUMENTS DF1940
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2. ¥tk —# Characteristics VS100P

2.1 Bt Steady state data

1) AAQ. AW, BEEED
Regulation - Line and Load, Temperature drift

1. Regulation - Line and Load Condition Ta:25C
Tout\ Vin 85VAC | 100VAC | 132VAC Line regulation
0% 23.964V | 23.968V | 23.968V 4mV 0.017%

50% 23.965V | 23.966V | 23.966V ImV 0.004%

100% 23.966V | 23.966V | 23.966V OmV 0.000%
Load 2mV 2mV 2mV

regulation| 0.008% | 0.008% | 0.008%

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

Vout 24.073V | 23.966V | 23.882V | 191mV J 0.796%

(2) WHEE., Vy7AEBE 3t AHNEE
Output voltage and Ripple voltage v.s. Input voltage
Conditions Iout: 100%
Ta : -10C ------
: 25C ——--
: 50C ——

30 ; ; 1 300

i ‘ Output voltage
25 | T ST {250

20 [ T — — e | 200

150

Output voltage (V)

100

Ripple voltage (mV)

50

60 80 100 120 140
Input voltage (VAC)
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VS100P

(3) Zh=E, ANER X HAOEWR
Efficiency and Input current v.s. Output current
Conditions Vin: 85VAC ------
: 100VAC ——--
1 132VAC ——
Ta : 25C

5.0 ‘ ‘ 1 100

80

‘ ‘ Efficiency
30 i R r- 60

40

Input current (A)
Efficiency (%)

20

0 20 40 60 80 100
Output current (%)

(4) H=E, AHEHR 3t HAER
Power factor and Input current v.s. Qutput current
Conditions Vin: 85VAC ------
: 100VAC —-—--
i 132VAC ——
Ta : 25C

5.0 1 1 , : 1 0.6
Power factor ol
4-0 [ 43”7777777”" ”'%77 7”;”'__ '77-"-'77""-7‘V.V::"'-”-".-".""' '---‘;"'"777 0.5

0.4

0.3

Input current (A)
Power factor

02

0.1

0 20 40 60 80 100
Output current (%)
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VS100P

22 BEFY 7 Mtk
Warm up voltage drift characteristics
Conditions Vin : 100VAC
TIo :100%

Ta : 25°C

0.20
S : : ‘ ‘ 3 :
e 010 I e R
5
& N
g 000 P
Q
> . i
E ‘ . ‘ 1 s
& 010 : oo T S AR
O ' i i . '

-0.20

0 0.5 1 1.5 2 25 3 35 4

Time (hrs)
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2.3 BEFIRERE

Over current protection (OCP) characteristics

VS100P

Conditions Vin : 85VAC -------
: 100VAC —-—-—--
: 132VAC

Ta : 25C

25

20

Output voltage (V)

Output voltage (V)

15

10

25

20

15

10

100 200 300
Output current (%)

Conditions Vin : 100VAC
Ta: -10C  ---—----
25C  —m—-

50C —

,,,,,,,,,,,,,,,,,,,,,,,

E b NS S S A

100 200 300
Output current (%)
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2.4 BEERBRM

Over voltage protection (OVP) characteristics

Conditions

10V/DI

DENSEI

-LAMBDA

Vin : 100VAC
TIout : 0%
Ta : 25°C

;<— OVP point
1= Vout

1 OV

T-10



VS100P

2.5 WIS h RSy
Output rise characteristics
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (©)
Iout : 0%
Ta 25T

1 Vout

| — OV

1<~ Vin

i 10V/DIV | "100ms/DIV I

Conditions Vin : 85VAC (A)
‘ : 100VAC (B)
1 132VAC (©)

Tout ;100%

Ta :25C

: — Vout

beieid 6 OV

1 <~ Vin

| 10V/DIV I 100ms/DIV | |
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VS100P

2.6 HAMN BT Kt
Output fall characteristies
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (O)
Iout : 0%
Ta : 25C

< Vout

| — 0V

{ < Vin

10VDIV | 2s/DIV |

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

TIout :100%

Ta :25C

«— Vout -

o — 0V

1< Vin

10V/DIV [ 20ms/DIV B
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2.7 A RFFRe R et

Hold up time characteristics

: 100VAC

Vin

Hold up time (ms)

Conditions

Ta

25°C

10
40

2.8 BEILE (ANBE) Rk

Dynamic line response characteristics

60 80 100
Output current (%)
Conditions Vin
Iout
Ta

VS100P

: 85VAC——132VAC

: 100%
: 25C

: < Vout

50mV/DIV 500ms/DIV
+0.11% -0.07%

DENSEI-LAMBDA
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2.9 BEISE (RFRE) ki

Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us
TIout 50%<—>100%

«— Jout

-0.03%

Load current tr = tf = 50us

Iout 50%~—>100%

| Tout |

20mV/DIV

200 1 s/DIV

Conditions Vin :

VS100P

100VAC
Ta : 25C

Load current tr = tf = 50us

Iout 0%~ Peak (233%)

1< Vout

— Jout

100mV/DIV

+0.12%

Load current tr = tf = 50us

1= Vout

(— Tout

+0.03%

-0.04%

100mV/DIV

200 ¢ s/DIV

+0.13%

-0.21%

DENSEI-LAMBDA
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2.10 AT EEBRERM

Response to brown out characteristics

A =23ms
B =24ms

C=28ms

Conditions

10VDIV | 100msDIV__|

DENSEI-LAMBDA

VS100P

Vin :100VAC
Iout :100%
Ta :25C

: <« Vout

— 0V

1 < Vin

T-15



2.11 ANV —IEWR (BAER) FiE
Inrush current waveform

VS100P

ions Vin : 100VAC
Tout : 100%
Ta : 25C

Switchon phase angle |- -

of input AC voltage | o :

u o

o=0° [T

\"'HHIHHHHHH

Switch o : : :
of input AC voltage ‘

nphaseangle

$=90"

— 10ADIV

~ 100msDIV

DENSEI-LAMBDA
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VS100P

2.12 BHERRABMAFE

Inrush current characteristics
Conditions Vin :100VAC

Iout : 0% -----
D 50% —-—--
: 100%
Ta :25C
60
50

N
(=]

(MAX) Inrush current (A)
[\ W
o [=-]

10

0.01 0.1 | 10 100
Brown out time (sec)

X ERER. 2REABHREZSALIETHS,

Above data includes secondary inrush current.

2.13 ANEREF
Input current waveform
Conditions Vin :100VAC
TIout :100%
Ta : 25C

1 <— Iin

A< Vin

5A/DIV | 5ms/DI |

DENSEI-LAMBDA T-17



VS100P

Input current harmonics

2. 14 EFRBERS

: 100VAC
: 100%
: 25°C

Conditions Vin

Iout
Ta

IEC61000-3-2 Limit (class A) =

10.000

1.000
0.100
0.010
0.001

(V) wsund sjuowrey

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

1

Harmonic Number

T-18
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2.15

Leakage current (mA)

Leakage current (mA)

Y — 7 iR

Leakage current characteristics

0.5

0.4

03

0.2

0.1

0.0

0.5

0.4

03

0.2

0.1

0.0

VS100P

Conditions Iout: 0%  --------
: 100% _

Ta : 25C

f . 50Hz

Equipment used : MODEL 229-2 (SIMPSON)

80 100

120 140

Input voltage (V)

Equipment used : TYPE3226 (YOKOGAWA)

80

100

120 140

Input voltage (V)
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VS100P
2.16 BAY v, 7 A4 X

Output ripple and noise waveform
Conditions Vin : 100VAC
Iout : 100%
Ta : 25C
NORMAL MODE

20mV/DIV 2 s/DIV

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

NORMAL + COMMON MODE

||« Vout

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-20



2.17 EMI%t4E

VYS100P
Electro-Magnetic Interference characteristics
Conditions Vin : 100VAC
Iout :100%
HERTERE
Conducted Emission
FERHl
: VCCI Class B
; & OP Limit
VCCI Class B
] ERTIRTYTE T . AV Limit
Point A 4
(4.51MHz) ;
Ref. Limit |Measure
Data| (dBuV) | (dBuVv)
Qr | s60 | 43.6 Wik
AV 46.0 38.9 — 500 1000 30.00
Frequency [MHz]
Phase : N
B ]
R .| _VCCIClass B
— ; QP Limit
o " ["\VCCIClass B
E i ' AV Limit
Point B = i# :
(4.69MHz) ""r‘ ;
Ref. Limit |Measure ; ;i'igl‘!%
Data| (dBuv) | (dBuv) : R W: 1
r L : "‘. ;
AV 46.0 40.1 ‘ 5,004 10.00 ~ 30.00
) ) Frequency [MHz)
Phase : 1.

EN55011-B,EN55022-BD R B IXVCCI class BORFE & A ©
Limit of EN55022-B are same as its VCCI class B.

DENSEI-LAMBAD
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MEE BN REE

Radiated Emission

HORIZONTAL.:

[dB(u V/m)]
70

65 ¢

60
55
50
45
40
35
30
25

Level

20

15

Conditions Vin

VS100P

3

AR DR R ARl IRRRARRRRARARARRRARE AF

i

—

VERTICAL:

[dB(x V/m)]
70 ¢
65 F
60 F
55 E
50 E

1

50.0

100.0
Frequency

200.0 300.0

(MHz]

45 |

40 F
35 E

Level

30 E

25

20 £
15 F

3 oy
L

10 E

5 F

0 E

30.0

50.0

100.0
Frequency

200.0 300.0
[MHz]

EN55011-B,EN55022-BD R FAEILVCCI class BOFRFRE L [F U
Limit of EN55022-B are same as its VCCI class B.

DENSEI-LAMBAD

: 100VAC
Tout :100%

VCCI Class B

A~ QP Limit

VCCI Class B

/ QP Limit
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