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1. HlEFHiE Evaluation Method

1.1 JEEMEE  Circuit used for determination

(1) B4 Steady state data

(2) BERNY 7 MEFHE  Warm up voltage drift characteristics

(3) WEEHEHEREM  Over voltage protection (OVP) characteristics

(4) HAxHEMN VM Output rise characteristics

(5) HAIMBTH V&Y Output fall characteristics _

(6) BELE (AHEZE) $E  Dynamic line response characteristics
(7 HhPRiER M AEYE  Hold up time characteristics

(8) AFEMEBERE  Response to brown out characteristics

Digital power meter

AC = | CQVCF
85V 132V

Shunt Res.

Controlled temp. chamber

©) BEREHERE  Over current protection (OCP) characteristics

Digital power meler
T T

AC =T CVCE RX‘Y LOAD
TR | e'cg(der

1

Shuni Res,

8OV~ 132V

<

Controlied temp. chamber
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(10) #PEIEE (AFAZE) M Dynamic load response characteristics

Digital power meter

Dynamic dummy load

|

e Load 1
1 YJ\ I
- Load] 2

|

= | CVCF

—— Shunt Res,
Cuipul current waveform Qutput current waveform
lout Min <—-> 100% loul 0% <-—» 100%

ooy = | CVeF

Shunt Res.

Current probe

(12) U —Z7 B  Leakage current characteristics

swo |
o @ @
so, | YT
C = - | LOAD
BBV~ 132V §
b e o
mmmmmmmm B | - %FG ; Shuni Res.
Leckage current meter
NCTE :  Leckage current measured through a tk ohm resistor.
Range used———AC+DC (For YOKOGAWA TYPE 3226)
——=AC (For SIMPSON MCDEL 228-2)
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(13) HAY » 7, 24 REEE Output ripple and noise characteristics
(8) Normal Mode (JEITA Standard RC-9131)

Digital power meter

Slide Reg.
AL |

100V = A«l [:J

Oscilloscope
Bondwidth - 100MHz

R: 500

C1: 4700pF Film Caopocitor
C2: 100ufF Electric Capocitor
Ch 1uF Film Capacitor

{b) Normal + Common Mode

Digital power meter

Oscilloscope
Bandwidth : 100MHz

7> L1: 150mm

7 - L2: 248mm

C2: 100ufF Electric Capacitor
C3 0.1uf Film Copocitor
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(14) EMI %% Electro-Magnetic Interference characteristics
(a) MEEFMWFEE Conducted Emission Noise

D

AMN B0 Q /50 uH

U.T(Earth)

Aluminum plate

Spectrum Anglyzer
EMlI Test Receiver
RF Relay Matrix

VS150P

i a0,
\- Stand H=80cm
| [ Y
_ Ny z ]
- \Me‘zol Ground Plain ] OE.
Earth input Line
. Filter
(b) HEEHENIAYE  Radiated Emission Noise
— D=3m -
Specirum Anglyzer
EMl Test Receiver D.UT{Earth)
RF Reloy Maotrix
Biconical Antenna L
{./Alummum plate
~ | ' l G — Stand
Turn Tabie
H=80cm
[
o Yy |
\ | |
7 \\ Metal Ground Plgin e o
Earth Filter nput Line
T-4
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1.2 HEARERSE

List of equipment used

VS156P

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 TEKTRONIX TMS502A/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 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
15 | EMITEST 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 DF1540
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. BT — & Characteristics VS150P

2.1 Bk Steady state data
(1) AA. B&H, REES
Regulation - Line and Load, Temperature drift

1. Regulation - Line and Load Condition Ta:25C
Jout\Vin | 85VAC | 100VAC | 132VAC Line regulation
0% 23,985V | 23.985V | 23.986V ImV 0.004%

50% 23.980V | 23.979V | 23.978V | 2mV | 0.008%
100% 23976V | 23.975V | 23.967V SmV 0.038%
Load omV [0mV 19mV
regulation| 0.038% | 0.042% | 0.079%

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

Vout 24.097V § 23.975V | 23.850V | 247mV | 1.029%

(2) HHABE., Vv 7AVEBE X ANEE
Output voltage and Ripple voltage v.s. Input voltage
Conditions Iout: 100%

Ta : -10C -——---
: 25°C ——--
50C ——
30 : : " ) : ! 300
Z 5 i Output voltage | ‘;
o 25 [ T P 250
2 : : : : : : : o~
g s ! ! a a s z 2
L R b T AR brecreerees 200 E
= : oltage L. g,
Z 15 150 S
=1 | @
B ! 4
8 10 100 2
)
5 | 50
0 i 0
60 80 100 120 140

Input voltage (VAC)

DENSEI-LAMBDA T-6



VS150P

(3) B, AANER A HABHK

Efficiency and Input current v.s. Output current

Conditions Vin: 85VAC ------
D 100VAC ———-
C132VAC ———
Ta : 25C
10.0 : ] . : : 100
_ 8.0 __*_,,_.,.e-»"“‘“'ra’”'”a#'“““ “““““ , ,,,,,,,,,,,,,,,, , AAAAAAAA 80
< = : : s |
e : ‘ Efficiency | | =
E 6.0 oo frororacacenress Jromememenenenaees preensarenn s et jreenen: 60 &
[ ! : H ! : o
3 ! e s : : )
B 40 o ARt X E AT a0 2
E“ . : M H P &_._“:
I
0 20 40 60 80 100
Output current (%)
(4) A=, ASEW X HOER
Power factor and Input current v.s. OQutput current
Conditions Vin: 85VAC ------
' : 100VAC ——-
132VAC ——
Ta : 25C
10.0 : : : : : 0.6
i : Power factor | :
2 ;
g 5
1
g 5
5 £

0 20 40 60 80 100
Output current (%)
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22 MEFDV 7 bk

Output voltage drift (%)

Warm up voltage drift characteristics

020

VS150P

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

0,10 b

000 | E—

i i i i i i
i I . i i i
i 1 . i i .
i i 3 3 . i
T f e [ e e aan s TR "
=i}, 9 ; 1 t b i
. 1 1 3 i .
i 1 1 i i i
i 1 1 i i .

-0.20 ‘ ; f ? 5 ?

Time (hrs)
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VS150P
2.3 BEFARERE

Over current protection (OCP) characteristics
Conditions Vin : 85VAC ---—----
D 100VAC ——-—--
: 132VAC
Ta : 25°C

25

2 R R | TS A S—
15 _ ,,,,,,,,,,,,,, MMMMMMMMMMMMMM i' ..............

! :
! : ' o i :
! : : gt : :

T e el e PR
10 : d : r{dr : !

Qutput voltage (V)

0 100 200 300
Output current (%)

Conditions Vin : 100VAC
Ta: -10C  ~~-----
25C —e—e—--
Y1 ——

25

2 \\ vvvvvvvvv — A—

TN I —— S — 1S — S—

TSl SR B A— ARD L —— —

. Qutput voltage (V)

0 100 200 300
Output current {%4)
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2.4 MEERESHE
Over voltage protection (OVP) characteristics _
Conditions Vin : 100VAC
Tout : 0%
Ta : 25C

“l— OVP point
j< Vout

= ov

T TIE PR NI TSN N SR AN AR I Ur s IR AN AT o A AT TS AT A AT AR

10V/DI 5s/DIV
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2.5 HAISLH B30 etk
Output rise characteristics
Conditions Vin : 85VAC (A)
: 160VAC (B)
1 132VAC (C)
fout : 0%
Ta : 25C

{ < Vout

| e OV

{ <~ Vin

IOV/DIV | IOOmS/DIV |

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

Tout :100%

Ta :25C

{ « Vout

1= OV

] < Vin

VDIV T ToonaDiv ]

DENSEI-LAMBDA T-11



VS150P

2.6 HNAEH TR D ik
Output fall characteristics
Conditions Vin : 85VAC (A)
- 100VAC (B)
1 132VAC ()
Iout : 0%
Ta.- : 25C

“— Vout

{ e OV

{ < Vin

OVDIV | 4sDIV

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

TIout :100%

Ta : 25C

- Vout

e Y

1« Vin
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2.7 HA PRI R

Hold up time characteristics

Conditions Vin 1

VS150P

00VAC

50mV/DIV

500ms/DIV

+0.13%

-0.06%

DENSEI-LAMBDA

Ta 25°C
g
)]
g
=100
j =¥
=1
=
(=}
s
10
0 20 60 -80 100
Output ctrrent (%)
2.8 BERE (ANBE) Rt
Dynamic line response characteristics
Conditions Vin : 85VAC+—132VAC
Iout : 100%
Ta :25C
: - Vout

T-13



2.9 WERE (AR

) =it

Dynamic load response characteristics

f=100Hz

Load cwrrent tr = tf = 50us

Tout 50%~—>100%

ZOmV/DIV
+0.03% -0.02%
f=1kHz

Load current

tr = tf = 50us

Tout 50%~—>100%

B e e

"1' '* llll

« Jout |

20mV/DIV 200 (4 S/DIV
+0.05% -0.04%

Conditions Vin

VS150P

100VAC

Ta : 25C

Tout

Load current fr = tf = 50us
0%~ Peak (191%)

: <m Vout;--‘-3-"‘3‘-'-*-‘-"-“4

100mV/DIV

2ms/DIV

+0.19%

« Jout

-0.29%

Load current tr = tf = 50us

Tout

0%«“* Peak (191%)

e Vout N L,

.......................

...................

le— Vout

1 lout

e Vout

« Jout

1 00mV/DIV

200 u S/DIV

+0.12%

-0.20%

DENSEI-LAMBDA
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2.10 AT BB
Response to brown out characteristics
Conditions Vin : 100VAC

Tout :100%
A B C Ta :25°C

: «— Vout

A = 27ms

B = 28ms

|« ov

; - ) )
N\( — Vin

C = 38ms

10V/DIV | 100ms/DIV |
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2.11 ADVP— 8RR (BBAER) 454

Tnrush current waveform

LN S S e IO B S S

oA A

e L J0 T e M S L SO B B T T T T T

e nnnnmnnmsmn .
M

RSP BRI N S ST ST AT S B AT ST

T0A/DIV oy |
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2. 12 BRAERFZE A BRI

Inrush current characteristics

(MAZX) Inrush current (A)

VS150P

2. 13 N ERER

Conditions Vin : 100VAC

Jout 0% -----
1
Brown out time (sec)
¥ EREEN, 2REABREBATETHS,
Above data includes secondary inrush current.
Input current waveform

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

‘TZVZTTI%ZZ?Z.ZZTZ:IZZI&:IZZ, .... ::1:":5—'::;”::::

4 < Vin

S5ms/DIV

DENSEI-LAMBDA
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2. 14 WIHERS
Input current harmonics

Conditions Vin : T0OVAC
Tout 1 100%
Ta 1 25°%C
10.000
~ 1000 |= — —
§ — — IEC61000-3-2 Limit (class A)
:  C T — -~
5 0100 -
2
5- — R .
£ T L
B cc====ccEssccEgEEEE
EEEEEEE & EEEE
THHIHHE
so01 ENRNNEN i

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic Number
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2.15

{.eakage current (mA)

Leakage current (mA)

U — 7 Bk

Leakage current characteristics

0.5

0.4

0.3

0.2

0.1

0.0

0.5

0.4

0.3

0.2

0.1

0.0

VS150P

Conditions Iout: 0% @ =wewwees
1 100% _

Ta : 25C

f : 50Hz

Equipment used : MODEL 229-2 (SIMPSON)

80 100 120 140
Input voltage (V)
Equipment used : TYPE3226 (YOKOGAWA)

80

Input voitage (V)

120 140

DENSEI-LAMBDA 10
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2.16 WAV »TFh, /A X
Qutput ripple and noise waveform
: Conditions Vin : 100VAC
Tout : 100%
Ta : 25C

NORMAL._MODE

]

20mV/DIV 2us/DIV
Conditions Vin : 100VAC .
Iout : 100%
' Ta : 25C
NORMAL + COMMON MODE
2« Vout

50mV/DIV. 2 1 s/DIV

DENSEI-LAMBDA T-20



2.17 EMI4&

HEmFEE

Conducied Emission

Ref.
Data

Point A
(25.32MHz)

(dBuV)

Limit

Measure
(dBuv)

QP

60.0

45.8

AV

500 43.1

Ref.
Pata

Point B
(0.176MHz)

(dBuV)

Limit

Measure
(dBuV)

QP

64.7 58.6

AV

48.3

547

Level

fovel

[dB( & V)
80 - M

ElectrduMagnetic Interference characteristics

Conditions Vin
Tout

VS150P

: T00VAC

: 100%

70 |

80 fonrt

50 F

40 H-Y

8 ;

20 £

£.00

5.00
Frequency

26.00
Dz

Phase : N

30

20 frd

16

Frequency

Phase : L.

EN55011-B,EN55022-BOBRFRERVCCIclass BORFRIE L R T
Limit of EN55022-B are same as its VCClI class B.

DENSEI-LAMBAD

&

VCCIClass B
QP Limit

VCCIClass B.
AV Limit

VCCIClass B
QP Limit

1 vt Class B

AV Limit

T-21



MEE IR

Radiated Emission

HORIZONTAL:

LB 1 /)
0 ¢

65 F
60 F
55 |
50 E
45 E
40 F
35 F
30 F
25
20
15 £
10 ¢

Level

o E
30.0

VERTICAL:

faB( 2 V/m)]
70 ¢

65 E
60 E
55
50 £
45 k
40 E

35
30
25
20
15
10

5

Level

o E
30.0

VS150P

Conditions Vin : 100VAC

Iout :100%

50.0 100.0 200.0 300.6

Frequency [MHz]

N i

: hﬁfw -’M"‘““
/MN% J_\)/ ‘\ ] {/ ’\#“l,m}\*_&} ‘*r L_y%gi;..lhﬁlﬁa

50.0 160.0 200.0 300.0
Freguency [MHz]

EN55011-B,EN55022-BORFEIZVCCI class BORRE L B U
Limit of EN55022-B are same as its VCCI class B,

DENSEI-LAMBAD

VCCIClass B

A~ QP Limit

VCCI Class B

/ QP Limit
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