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Terminology used

Definition
Vin L. Input voltage
Vout ........ Output voltage
tin ...l Input current
fout ... Output current
Ta ... Ambient temperature
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1. Evaluation Method VS30C

1.1 ircuit used for determination

(1)Steady state data

S0
AC o 7
100V ’-—(\@:
/"

Controlled {emp. chamber

(2)Warm up voltage drift characteristics

AL

100N -e=—

Contreolled temp. chomhber

(3) Over current protection (O.C.P) characteristics
Same as Steady state data.

(4) Over voltage protection (O.V.P) characteristics

AC e
100V =—m

(5) Output rise characteristics

S
S.0 e @ o=
AC e
1oov4=:—@/:\; Y P.5.
7
AC
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VS30C

(6) Output fall characteristics
Same as output rise characteristics.

(7) Dynamic line response characteristics

VR

S.0
AC = Digirush
100V Currenter

T ®

C

|
Load 1_J_|_

lLoad 2

Dynarnic durnmy load

(9) Inrush current characteristics

S‘va
AC p Digirush 1
100V :j@): Currenter T (Y

Current probe

(10) Leakage current characteristics

3.0

AC =
100V == @

Leakage curreni meler
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VS30C

11)Output ripple and noise waveform

a)Normal Mode

AC e
1004~

( EIAJ Standard RC - 9002A )

1.5 50 ohm cable

RSB RYE Yy
o s s ras

Oscilloscope
Bondwidth: 100MHz

50 ohm

: 4700P Ceramic Capaciter

: 150mm

C1: 10QuF Electrelylic Capocitor
C2: 0.1uF Film Copocilor

b)Normal + Common Mode

A5 -

T —

Oscilloscope

jT ' Gandwidih: 100MHz

£1: 150mm
£2: 282.5mm

C1: 10QuF Electrolylic Capaociler
CZ: 0.1uF Fitm Capocilor
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12)Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

LISN 50Q/50uH

VS30C

Spectrum Analyzer DU.T.
EMI Test Receiver o
. C
RF Relay Matrix /%0
0»"
)
( AC Cord Stand
N 'H=80cm
L .
! < = O
S . .
Earth Metal Ground Plane Filter Input Line
(b) Radiated Emission Noise
D=3m
Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix Biconical Antenna
D.U.T
- Stand
< 3
H=80cm Turn Table
C "
] I O
Metal Ground Plane Filter Input Line

Larth
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VS30C

1.2 LIST OF EQUIPMENT USED
EQUIPMENT USED MANUFACTURER MODEL NO.
] Oscilloscope HITACHI V-1050
2 Digital storage oscilloscope TEKTRONIX TDS-540A
3 Digital volt meter LEADER 856
4 Digital watt/current/volt meter HIOKI 3186
5 DC ampere meter YOKOGAWA 2051
6 Dynamic dummy load KIKUSUI PLZI152W
7 Current probe/amplifier TEKTRONIX A6303/AMS03B
8 Controlled temperature chamber TABAI-ESPEC SuU-240
9 Leakage current meter SIMPSON 228
10 Digirush currenter TAKAMISAWA CYBERNETICS PSA-200
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2. Characteristics

2.1

Steady state data

(1) Regulation - line and load, temperature drift

| vs30C

5V
1. Regulation - line and load Condition Ta:25°C
fout\Vin 85V 100V 132V Line regulation
0% 5.038 5.038 5.037 1 mV 0.02%
50% 5.036 5.036 5.036 0mV 0.00%
100% 5.033 5.034 5.034 I mV 0.02%
Load 5mV 4 mV 3mV
Regulation| 0.10% 0.08% 0.06%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 5.024 5.034 5.029 10 mV 0.20%
12V
1. Regulation - line and load Condition Ta:25°C
Tout\Vin 85V 100V 132V Line regulation
0% 12.056 12.055 12.051 5mV 0.042%
50% 12.057 12.057 12.057 0mV 0.000%
100% 12.054 12.055 12.055 1 mV 0.008%
Load 3mV 2mV 6 mV
Regulation| 0.025% | 0.017% |. 0.050%
2. Temperature drift Conditions Vin=100Vac
Io =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 12.061 12.055 12.077 22 mV 0.183%
24V
1. Regulation - line and load Condition Ta: 25°C
lout\Vin 85V 100V 132V Line regulation
0% 24.082 24.065 24.048 34mV 0.142%
50% 24.063 24.062 24.061 2mV 0.008%
100% 24.056 24.055 24.054 2mV 0.008%
Load 26 mV 10 mV 13 mV
Regulation| 0.108% | 0.042% 0.054%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdce) 24.090 24.055 24.056 35mV [ 0.146%
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VS30C

2.1.(2) Output voltage and Ripple voltage v.s. Input voltage Conditions lout : 100%
Ta: -10°C  «vvevn--.
25°C —-—-—-
5V 50°C
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VS30C

25°C

Conditions Ta :

Vin

2.1.(3) Efficiency and Input current v.s. Output current
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VS30C

l

haracteristics

tc¢

ge drif

o

Warm up volta

2

el

S 100VAC
S 100%

Vin

Conditions

lout

05

025 4

(94 )1y uIp a5elj0oA IndInQ

-0.5

Time (hrs)

12V

0.5

) .
. .
. .
..... D o
. :
) :
)
..... D I
! .
. )
. .
..... [ R e e e e adeesaa
\ .
. '
) .
: 1
: d ,
. ‘ .
e L
. .
. .
. .
..... e T
. .
) .
. '
..... P (A
L) T k)
(e o w v
o~ o o
o :

(95 )1311p aseyjoa mdinQ

35

2.5

1.5

05

Time (hrs)

24V

05

0d>>
5

(9%)yup aseijoa mding

05

35

25

1.5

05

Time (hrs)

T-9

NEMIC-LAMBDA



2.3 Over current protection (OCP) characteristics

Vin : 85Vac
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| sv. ] 132Vac
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2.3 Over current protection (OCP) characteristics

o)
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[ VS30C |
Conditions Ta: 25°C

Vin : 100Vac

2.4 Over voltage protection (OVP) characteristics

lo 1 0%
5V |
<— OVP trip point
ket } 1 -
< Vout
< OV
{ 2V/DIV 200mS/DIV
12V |
<— OVP trip point
1 1 Ve C b - vout
<— OV
| SV/DIV 200mS/DIV
24V |

<— OVP trip point

l<— Vout

<0V

10V/DIV 200mS/DIV
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2.5 Output rise characteristics

VSI0C |
Conditions Vin : 85Vac (A)
: 100Vac (B)
: 132Vac (C)
1 0%
2 25°C

Tout
Ta

1 €<= Voul

ov

1Y<— Vin

| L \ﬁﬂl(ﬁ)l(r)wr;lv '

| 20mS/DIV

12V |

------------

= <= Vout

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

ov

Y<— Vin

-

SVIDIV

I 20mS/DIV

24V |

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

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

ABC

sy g e
v Bl AP S N S 4 B
' ' ' '

<— Vout

| 5V/DIV

| 20mS/DIV |

13
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2.5 Output rise characteristics

I

VS30C

Conditions Vin :

[out
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24V
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NEMIC-LAMBDA

Ta

85Vac (A)

- 100Vac (B)
: 132Vae (C)

c 100%
» 25°C



2.6 Output fall characteristics

VS30C

Conditions Vin :

5V
e AR N
-------------- w— - oV
W}M’ -------------------------- <— Vin
| Azﬂ.b:;)wmv i | 10(')01115/61\/'

12V
“WMM‘ B IR < Vin
[ SV/D]Vl ‘ 1000ms/DIV |

24V

<— Vout

SV/DIV 1000mS/DIV
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| vsioc |
2.6 Output fall characteristics Conditions Vin : 85Vac (A)

: 100Vac (B)

£ 132Vac (C)
| 5V

lout : 100%
Ta : 25°C

: : <— Vout
. i oy s M- P, e O
. , < Vin
20mS/DIV
12V 1
<— Vout
<« OV
< Vin
[ 5V/DIV 20mS/DIV
24V ]
<— Vout
R e S <« 0V
A L

L SV/DIV 20mS/DIV ]
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2.7 Hold up time characteristics

-

VS30C

Conditions Ta : 25°C

Vin: 85Vac
100Vac
132Vac
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| vsioC |

2.8 Dynamic line response characteristics Conditions Vin : 85Vac=—132Vac
lout : 100%
Ta : 25°C
5V
e <— Vout

fotee] S S

Mhull all [l

N Lt e

L‘ 501;1V/ljlvi | Esocl)mS/blvi ]
|

gl e

12V

<— Vout

Vin

<— Vout

L 501;1V/DIV ] 500mS/DIV |
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2.9 Dynamic load response characteristics

| VS30C

Conditions Vin : 100Vac

Ta : 25°C
=100Hz
Tout 0% =—— 100%
<— Vout
) ~ <— Tout
200mV/DIV 2mS/DIV
+4.0 % -4.4%
f=1kHz
| lout 0% =——100%

T

i

200mV/DIV

200uS/DIV

+4.4%

-4.2%

NEMIC-LAMBOA
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2.9 Dynamic load response characteristics

VS30C
Conditions Vin : 100Vac

Ta : 25°C
f=100Hz
Iout 50% =——100%
|€— Vout
: <— Jout
100mV/DIV 2mS/DIV
+2.0 % 2.4 %
f=1kHz
lout 50%——— 100% |
' '.é_ Vout
<= lout
100mV/DIV 200uS/DIV
+2.2 % 24%
NEMIC-LAMBDA T-20



2.9 Dynamic load response characteristics

12V

VS30C

Conditions Vin : 100Vac
Ta : 25°C
=100z
Iout 0% —=———=100%
:é— Vout
<— Jout
200mV/DlV 2mS/DIV
+1.8% 2.0%
f=1kHz
Tout 0% =———100%
:<—— Vout
<— Jout
200mV/DIV 200uS/DIV
+0.9 % -1.3%
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2.9 Dynamic load response characteristics

12V

VS30C

Conditions Vin : 100Vac
Ta : 25°C
f=100Hz
lout 50% —=———=100%
U R < Vout
‘ <— Jout
100mV/DIV 2mS/DIV
+0.5 % -0.7 %
f=1kHz
[out 50%—=—— 100%
“ &= Vout
_ <— lout
100mV/DIV 200uS/DIV
+0.3 % -0.6 %
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VS30C
Conditions Vin : 100Vac

2.9 Dynamic load response characteristics

Ta : 25°C
24V f=100Hz
Iout 0% =— 100%
<— Vout
: <— Jout
200mV/DIV 2mS/DIV
+0.8 % -0.8 %
f=1kHz
lout 0% =———100% |
{e— Vout
1<— lout
200mV/DIV 200uS/DIV
+0.3 % -0.4 %
NEMIC-LAMBDA T-2



2.9 Dynamic load response characteristics

24V

f=100H:

Conditions Vin :

| VS30C

100Vac
Ta : 25°C

Iout 50% =——100%

T

T T

100mV/DIV

2mS/DIV

+0.2%

-0.3 %

Iout 50% —<=——0 100%

100mV/DIV

200uS/DIV

+0.1 %

-03 %

NEMIC-LAMBDA

< Vout

<— lout
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2.10 Response to brown out characteristics

h
-

A=20mS

VS30C |
Conditions Vin : 100Vac

Tout : 100%

Ta @ 25°C

<= Vout

B =3>mS <« OV
C=70mS
< Vin
12V
AB C i N
o e i s “<— Vout

A=20mS

C=70mS

.
.
v
........................................
b
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[§ 3 . L
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2,11 Inrush current waveform

h
-

Switch on phase
angle of input
AC voltage :

(h=)°

Switch on phase
angle of input
AC voltage :

D-90°

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

VS30C

Conditions Vin :

lout :

Ta

< Vin

5.0A/DIV

20mS/DIV

10.0A/DIV

20mS/DIV

NEMIC-LAMBDA
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2.12 Inrush current characteristics Conditions Vin : 100Vac
lout : 0% - - - ...
50% —— e — -
100%
SV Ta : 25°C

Inrush current (A)

e

0.01 01 1 10 100

Brown out time (S)
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2.13 Leakage current characteristics

VS30C

Conditions Ta : 25°C

Vin : 0%  --------
100%
5V |
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O’O ’ !
60 80 100 120 140 160
Input voltage (Vac)
24V
0.6
< A :
£ S A S S A S
= . X
] ..
= .
5
o 02 foneetonnn ;
ch .
< .
= R A |
< .
© : .
- 0.0 :
60 80 {00 120 1490 160

Input voltage (Vac)

NEMIC-LAMBDA T-28



2.14

Output ripple and noise waveform

5V

NORMAL MODE

BN
l

P 1
Lo e B S TR . .
i :
¢ . . !
: R {
]

lUmV/lV | 5mS/l’

VS30C

Conditions Vin : [00VAC
lout : 100%
Ta : 25°C

<— Vout

l()mV/L)l B | nS/IV

<— Vout

|
1

UmV/DIV | SmS/DIV

<— Vout
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2.14  Output ripple and noise waveform

NORMAL MODE

5V

10mV/DIV SuS/DIV

Conditions Vin

lout
Ta

<«— Vout

."‘

<— Vout

<«— Vout

NEMIC-LAMBOA

VS30C

. 100VAC
0 100%
1 25°C




VS30C

2.14  Output ripple and noise waveform Conditions Vin : 100VAC
[out : 100%
NORMAL + COMMON MODE Ta : 25°C
5V

<— Vout

12V

<— Vout
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2.14  Output ripple and noise waveform Cond

NORMAL + COMMON MODE

S5V

itions  Vin
Tout
Ta

<— Vout

<— Vout

24V

"o
!

TOmV/DIV SuS/DIV

<— Vout

NEMIC-LAMBDA

VS30C

: 100VAC
2 100%
2 25°C
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VS30C

2.15 Electro Magnetic Interference characteristics Conditions Vin :
Iout : 100%
Conducted Emission Ta 25°C
| %
Point A ) BTNy
Ref. (150.5kHz)
Data Limit | Measure || *
(dBuV)| (dBuV) 10
P ) VCCl class 2
Q 65.98 54.7 wd A | le— ap limit
AV 55.98 36.1 @\\ ; VCCl class 2
& i AV limit
wd i o ;\_“\ FCC class B
| QP limit
30.0}- f - ,1 A/\n/\ﬂl’\ﬁ(’ww%\ . \ ""J ‘kf
AhITTI \/
20, ‘ N
L i
0,
LT |
0.150 MHz 30.000 MHz
Phase: L
| sV
Point A [T
Ref. (150.4kHz)
Data | Limit | Measure .
‘ (dBuV)| (dBuV) 00 +
P | VCCl class 2
Q 65.98 55.7 ol | | <« -
A QP limit
AV 55.98 36.6 ol VCCl class 2
) i AV limit
100 ”\ln]A'n j N r\\ '\ FCC class B
yibti, ! QP limit
0 {() | i A ey JK J N A
WM 4 W\
| | \ i
T =
10. ‘
0
0.150 MH2 30.000 MKz
Phase : N
NEMIC-LAMBOA T-33

100Vac



VS30C

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
lout : 100%
Conducted Emission Ta : 25°C

12V J

. Ref =300 4BV
\ Point A 00
Ref. (286.8kHz)
Data Limit | Measure 800
a
(dBuV)| (dBuV) L) S —
VCCl class 2
P )
Q 60.67 | 47.6 o , , 4 QP limit
AV 50.67 37.2 I B A ¢— VCClclass 2
|, T‘ T AV limit
100 L{h‘ M , A FCC class B
! . { L‘\ QP limit
mnl ! t ﬂ T " Un"{m’ﬂ%yf\;\\ \uf/\\v )
| | el [
200 H—+ — \,
o
0.150 MH 30,000 MHs
L
Phase : L
| 12V
A Rer =300 BV
‘ Point A 00—
Ref. (288kHz) ' |
Limit | Measure || %9
Data
(dBUV) (dBuV) 70.0
QP | 054 | 476 VCCl class 2
600 e : 4 QP limit
AV 50.54 37.2 IS VCCl class 2
00 ] € AV limit
ool ‘E’l ¥ FCC class B
QP limit
30.0}—HILLL . . , 'JW‘ n'-.u)lw £ /\\ /\’\
T e N R
200 f - : gt {
: Y
i N
10. l]
0 :
0.150 MHz 30.000 IH:
Phase : N
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VS30C

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac

Iout : 100%

Conducted Emission Ta : 25°C
24V
Point A sonﬂchSDDdBuV
Ref. (170.5kHz) N
Data Limit | Measure
(dBuV)| (dBuVv) || wo
QP | 6500 | 429 || s A _ .,\gCPCI'in:'i?sﬂ
AV 55.00 28.5 o '}?»\ Lol v : VCCl class 2
xﬂl hEE N AV limit
oo "] L FCC class B
o tu il s '\’V%.gf'\ ] / QP limit
A e
200 : \vf
10.0f
! 0.150 MH:z 30.000 MH2
Phase : L
24V
Point A SOI"RchSO.OdBuV
Ref. (190.2kHz)
Limit | Measure 9
Data
(dBuV)| (dBuV) || no
"y : H : VCCl class 2
QP 64.04 498 09— A ‘ < oF limit
AV 54.04 | 37.1 ol Bl VCCl class 2
{‘ e . AVlimit
wollf | J‘s § FCC class B
| . .
200 ” .m i 4. 1 .ftnavn{\vfnm%i L\ 4 / QP fimit
AR 18 AR s Y
i A | * NI i Y D
| 1
0. pif--
1 |
0 : ’ !
0.150 MH= 30,000 MHz
Phase : N
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VS30C

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
lout : 100%

Radiated Emission Noise Ta  25°C

5V

HORIZONTAL :

80.0

10.0

60.0

0.0 VCCl class 2
~ 1 < QP limit
o0 \ FCC class B

300 QP limit

20.0 Pl ki

30.0 Whle 300.0 MHa

Frq s 147.082 Avp 5833 Start « 214,891 Srep 214891

| 5V

VERTICAL :

3.0

100

60.0
VCCl class 2

seo la— QP limit

‘00 ~ I ¥__FCCclass B
QP limit

30.0 Mpe 300.0 Mg

Freg s 125.089 Amp 2 347 Srart « 214,694 Stop 214,031
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VS30C

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
[out : 100%
Radiated Emission Noise Ta @ 25°C

12V

HORIZONTAL :

0.0

300

10.0

60.0
0.0 ‘/VCCI class 2
T QP limit
FCC class B
30.0 QP limit

200 S ‘/‘w | vl
WW
10.0

30.0 Mtz 300.0 MHc

400 A

Froqs 122,613 Amp 823

12V

VERTICAL :

$0.0

€0.0

T0.0

60.0

VCCl class 2
- 4" QP limit

400 { [ FCC class B
QP limit

0.0

30.0 j

200 \Mq ,»N.T/W““"“\MM all

[ T~

10.0

30.0 MHz 300.0 MHa

I wqr 24480 Ame =315
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vs3oc |

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
Tout : 100%
Radiated Emission Noise Ta @ 25°C
24V
HORIZONTAL :
300
0.0
10.0
600
VCCl class 2
s0.0 - 4 QP limit
0o f I ¥~_FCC class B
%0 . QP limit
. ——
200 1—Avug -
0.0
30.0 M 300.0 MHa

Prag s 25.067 A..‘ 349 Baare v 214851 Srep 214881

L 24V

VERTICAL :

30.0

80.0

T0.0

60.0

VCCl class 2

0.0 / QP limit

‘0o — T "\ FCCclass B
QP limit
30.0 sl g ot
200 WA I e S AT
10.0
30.0 MM= 300.C Mz
—
‘Fuq " 48.397 Anp =918 Fwre = 214,881 Srop 214891
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