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Terminology used

Vin
Vout
lin
lout

Ta

Definition

........ Input voltage
........ Output voltage
........ Input current
........ Output current

........ Ambient temperature
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1. Evaluation Method

VS10C

1.1 Circuit used for determination

(1)Steady state data

5.0 {VR
AC o
100V
Controlled lemp. chamber
(2)Warm up voltage drift characteristics
o ]
| | A
1 AC ! Ny
AC e i | <
e L
T AC |
e )

Controlled temp. chamber

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

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

AC |

100V ~==——j

(5) Output rise characteristics

VR
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(6) Output fall characteristics

Same as output rise characteristics.

(7) Dynamic line response characteristics

Digirush
Currenter

VS10C

Load

1

Load

Z

Digirush
Currenter

Currant probe

(10) Leakage current characteristics

S.G
AT o 7
10OV w3}

1
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Leakage currenl meler
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VS10C

1 1)Output ripple and noise waveform

a)Normal Mode ( EIAJ Standard RC - 9002A )

AL e
100V~

SRR GRS,

A o 0 2 I

Oscilloscope
Bondwidth: 100MHz

R : 50 ohm
C3: 4700P Ceramic Capacitor
£ : 150mm

C1: 100uF Electrolylic Capocitor
C2: 01uF Filmm Copocior

b)Normal + Common Mode

AC <

1QOY = 0 =

Oscilloscope
Hondwidlh: 100MHz

£1: 150mm
£2: 244mm

C1: 10QuF Electrolylic Capocitor
CZ: 0.MwF Film Capocilor
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VS10C !

12)Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

Spectrum Analyzer LISN 50€/50uH
EMI Test Receiver
RF Relay Matrix

[ AC Cord Stand
N H=80cm
\\ : [ 1
l < T T O
Earth Metal Ground Plane Filter Input Line
(b) Radiated Emission Noise
D=3m H
Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix Biconical Antenna
D.U.T
e
Stand
-
« C P
H=80cm Turn Table
(I
Earth Metal Ground Plane Filter Input Line
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1.2 LIST OF EQUIPMENT USED

VS10C

EQUIPMENT USED MANUFACTURER MODEL NO.
1 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 PLZ152W
7 Current probe/amplifier TEKTRONIX AG303/AMS03B
8 Controlled temperature chamber TABAI-ESPEC SU-240
9 Leakage current meter SIMPSON 228
10 Digirush currenter TAKAMISAWA CYRBERNETICS PSA-200

NEMIC-LAMBDA
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2. Characteristics

2.1

Steady state data

(1) Regulation - line and load, temperature drift

1. Regulation - line and load

VS10C

Condition Ta: 25°C

lout\Vin g5V 100V 132V Line regulation
0% 5018 5.018 5.016 2mV 0.04%
50% 5.017 5.016 5.015 2mV 0.04%
100% 5.012 5.013 5.014 2mV 0.04%
Load 6mV 5mV 2mV
Regulation] 0.12% 0.10% 0.04%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 5.029 5.013 5.023 16 mV 0.32%
12V
1. Regulation - line and load Condition Ta:25°C
[out\Vin 85V 100V 132V Line regulation
0% 12.044 12.041 12.042 3mV 0.025%
50% 12.038 12.038 12.036 2mV 0.017%
100% 12.035 12.031 12.036 SmV 0.042%
Load 9mV 10 mV 6 mv
Regulation| 0.075% 0.083% 0.050%
2. Temperature drift Conditions Vin=100Vac
o =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 12.012 12.031 12.057 45 mV | 0.375%
24V
1. Regulation - line and load Condition Ta: 25°C
Tout\Vin 85V 100V 132V Line regulation
0% 24.092 24.091 24.093 2mV 0.008%
50% 24.085 24.078 24.075 10 mV 0.042%
100% 24.081 24.078 24.072 9mV 0.038%
Load 11T mV 13 mV 2l mV
Regulation| 0.046% 0.054% 0.088%
2. Temperature drift Conditions Vin=100Vac
[o =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 24.163 24.078 24.086 85 mV l 0.354%
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vs1oC
100%

Conditions lout :
50°C

-10°C
25°C

Ta:

2.1.(2) Output voltage and Ripple voltage v.s. Input voltage
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VS10C
25°C

(%) Louatoy (%) Kouatoryg (%) Louatouyy

: 85Vac
100Vac
132Vac

Conditions Ta :

Vin

1.(3) Efficiency and Input current v.s. Output current
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VS10C

l

: 100VAC
5°C

- 100%

fie]

Vin
fout
Ta

Conditions
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[ vswc |
Conditions Ta : 25°C
Vin:85Vac  --------.
100Vac _————-
132Vac

2.3 Over current protection (OCP) characteristics

5V

Output voltage (V)

0 20 40 60 80 100 120 140 160

Output current (%)

12V |

—

14
12
10

Output voltage (V)
(@)

0 20 40 60 80 100 120 140 160

Output current (%)

24V |

25

Output voltage (V)
>

0 20 40 60 80 100 120 140 160

Output current (%)
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VSI0C |

2.3 Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta:-10°C  --------.
25°C — -
| 3 50°C
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[ VsSiC |

2.4 Over voltage protection (OVP) characteristics Conditions Ta : 25°C
Vin :100Vac
lo :0%
5V |

<— OVP trip point

<— Vout

< 0V

| 2V/DIV 200mS/DIV
12V |

<— OVP trip point

< Vout

< 0V

L 5V/DIV 200mS/DIV

| 24V |

<— OVP trip point

RIS T R I e L

l«— Vout

<0V

10V/DIV 200mS/DIV

NEMIC-LAMBDA T-12



VSI10C |
2.5 Output rise characteristics Conditions Vin : 85Vac (A)
: 100Vac (B)
: 132Vac (C)

SV lout : 0%

Ta : 25°C

: j+__ . v,:,.u — "L«_,t,,m_:_._v_w, ,:.N._, M~:,_“a,,g._:. [ere— .:.,n.n«»» < VOll[

Y<— Vin

12V |
<— Vout
<~ OV
Y<— Vin
24v |

T €= Vout

<« OV
<— Vin
| 5V/DIV 20mS/DIV |

NEMIC-LAMBDA T-13



2.5 Output rise characteristics

5V

Conditions Vin :

vsi0C |

85Vac (A)
: 100Vac (B)
: 132Vac (C)

Tout : 100%

Ta : 25°C

1 €<= Vout

< OV
Y<— Vin
[ 2.00V/DIV | 20mS/DIV
| 12V
© © ABC
S N < Vou
[ At E
M : <~ oV
\ “1€<= Vin
| SV/DIV 20mS/DIV
24V ABC
J"';L:E; “1<— Voul
._-L--,;: ................ -:-.-J‘...J.--l...
"r"f """"""""""" 'E---1-"1 """"" <— OV
'./'\iﬁi\///‘—\;\-j/xé— Vin

20mS/DIV

| 5V/DIV ]
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VS10C ]

2.6 Output fall characteristics Conditions Vin :

5V ] lout
Ta

<— Vout

< Vin

| nv ]

<— Vout

<— Vin

24V —|

<— Vout

<— Vin

[ SV/DIV 500mS/DIV

NEMIC-LAMBOA

85Vac (A)
: 100Vac (B)
: 132Vac (C)
1 0%

2 25°C
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VS10C I
2.6 Output fall characteristics Conditions Vin : 85Vac (A)
: 100Vac (B)
: 132Vac (C)

5V | lout : 100%

Ta : 25°C

<— Vout

<— Vin

12V |

<— Voul

< Vin

SV/DIV 20mS/DIV
| i

24V | ABC
. \\A-;-.\ .s.‘.“.. - :. e Vol_]t

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

bt Vin

| 5V/DIV | 20mS/DIV J
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2.7 Hold up time characteristics

[ vsioCc |

Conditions Ta : 25°C

Vin : 85Vac

100Vac
[ 5V | 132Vac
1000
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Output current (%)
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| vswCc |

2.8 Dynamic line response characteristics Conditions Vin : 85Vac=—132Vac
Tout : 100%
Ta : 25°C

B sV

< Vout

| )50111V/DIV‘ | 150(-)mS/ADIV‘ |
[ 12V ]

ey e Vout

50mV/DIV | 500mS/DIV ]

24V |

A A e A Ao A ) €— YV OUL

[ ‘5011.1V/D]V] | lsdolns/bw‘ |
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2.9 Dynamic load response characteristics

E

VS10C

Conditions Vin :
Ta

100Vac
25°C

f=100Hz

Tout

200mV/DIV

2mS/DIV

+4.0 %

-4.5 %

0% =—=100%

L Tout

1

<— Vout

<— Jout

200mV/DIV 200uS/DIV
+1.9% 2.0%
NEMIC-LAMBDOA
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VSIOC |
2.9 Dynamic load response characteristics Conditions Vin : 100Vac
Ta : 25°C

5V f=100Hz

lout 50% —=—— 100%

T

\1\\/{\’\}\//}{_\ <— Vout

<— Jout

100mV/DIV 2mS/DIV
+1.4 % -1.4%

lout 50%—=——r 100%

- |€<—= Vout

<— Jout

100mV/DIV 200uS/DIV
+0.9 % -1 %
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VvS10C |

2.9 Dynamic load response characteristics Conditions Vin : 100Vac
Ta : 25°C

12V f=100Hz

lout 0% =——= 100%

<— Voul

200mV/DIV 2mS/DIV
+2.0 % -2.0%
f=1kHz
[ lout 0% =———100% ]

T T T T T T T T T T

~le— Vout

1< Tout

200mV/DIV 200uS/DIV
+0.8 % -0.8 %

NEMIC-LAMBDOA T-21



2.9 Dynamic load response characteristics

12V

f=100Hz

Condi

VS10C

tions Vin :
Ta

fout 50% =—— 100%

'.5.. Vout

< lout

100mV/DIV

2mS/DIV

+0.6 %

-0.7 %

| lout 50%—=——— 100%

T

T

<— Vout

<— Jout

100mV/DIV

200uS/DIV

+0.4 %

-0.5%

NEMIC-LAMBDA

100Vac
25°C
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2.9 Dynamic load response characteristics

24V

=100H,

Conditions Vin :

vS10C
100Vac
Ta : 25°C

lout 0% —=——— 100%

<— Vout

<— Jout

200mVv/DIV

2mS/DIV

+1.2%

-0.8 %

f=1kHz

Iout 0% =——=100%

200mV/DIV

200uS/DIV

+0.3 %

-0.4 %

NEMIC-LAMBOA

<«— Vout

1<€— Jout
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2.9 Dynamic load response characteristics

[ 24V

VS10C

Conditions Vin :
Ta
=100Hz
lout 50% =——= 100%
v A U S
. <— Jout
100mV/DIV 2mS/DIV
+0.3 % -0.3 %
f=1kHz
lout 50%—=——1 100% |
<— Vout
<— Jout
100mV/DIV 200uS/DIV
+0.2 % -0.2 %
NEMIC-LAMBDA
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2.10 Response to brown out characteristics

h
-

A =20mS
B-35mS
C=70mS

VS10C
Conditions Vin : 100Vac
lout : 100%
Ta : 25°C

R I A [ EEE S P PRI TERERRE
S T A I i L 0

< 0OV

17€— Vin

' '
SN [ [ DR '

SO0mS/DIV

A=20mS
B=3>mS
T =70mS

T } AT T I T T TS Vout

T LY

“<— Vin

| SV/DIV

24V ]

A=20mS

AB C
e Ll e

......

ov

1< Vin

SV/IDIV SOmS/DIV
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VSi10C
2.1 Inrush current waveform Conditions Vin : 100Vac
lout : 100%
Ta : 25°C

5V
""""" r'-""":'""n"'r""""v""""
Switch on phase .
angle of input -+ -~ R A e A e e Sl
AC voltage : I
""""" [ T S T S T St Bl

IDH=0°

ERREERS et e e ot s S A e A R T

5.0A/DIV 20mS/DIV

Switch on phase
angle of input
AC voltage :

(h=90"

10.0A/DIV 20mS/DIV
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| vsioc

2.12 Inrush currentcharacteristics Conditions Vin : 100Vac
lout: 0%  «ceea...
50% —_—— e .
100%
sV j Ta : 25°C
30
24
<
5
=
3]
=
=
—
o

Brown out time (S)
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2.13 lLeakage current characteristics

L

7]
<

Leakage current (mA)

<
o
>

0.40

0.20

0.00

[ vsuc

Conditions Ta : 25°C
Vin : 0%
100%
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.................. N - - o e e e .
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e S TR L L
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2.14  Output ripple and noise waveform

SV

NORMAL MODE

Cond

iions  Vin
lout

Ta

<— Vout

12V

24V

IV SmS/DIV

<— Voul

< Vout

NEMIC-LAMBDA

VS10C

© T00VAC
2 100%

0 23°C
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2.14  Output ripple and noise waveform Conditions Vin
lout
NORMAIL MODI: Ta
SV
<«— Vout
12V
<— Vout
Sm\V DIV | SuSIDIV
24V
<«— Vout
SmV DIV SuS/DIV |
NEMIC-LAMBOA

VSI0C

S T0OVAC
- 100%
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VS10C

2.14 Output ripple and noise waveform Conditions  Vin - 100VAC
lout @ 100%
NORMAL + COMMON MODE Ta 0 23°C
%

<«— Youl

CUESAVDIV. ] SmSDIV
12V
<— Vout
24V
ey <—Voul
’ n,-mv T sy

NEMIC-LAMBDA .



2.14

Output ripple and noise waveform

NORMAL ~ COMMON MODE

S5V

CSmVODIV S SuSIDIV

VS10C

Conditions Vin : 100VAC

[out : 100%
Ta : 25°C

<— Vout

12V

24V

<«— Vout

<—Vout

SmV/DIV ]  5uS/DIV

NEMIC-LAMBDOA



VS10C

2.15 Electro Magnetic Interference characteristics Conditions Vin © 100Vac
lout : 100%
Conducted Emission Ta 25°C
L v ]
Point A R =300 6V
30.0
Ret (159.2kHz)
Dat Limit | Measure || 80
ata
@suvy| @Buvy |l ol 1| [ .
QP | 6555 | 609 ! | VCClclass 2
AV ccec X @ AT ; 4 QP limit
/ 3555 443 N Cl VCCl class 2
500 [ S = = [ AVimit
- oal-HEAE 1 RN P o FCC class B
‘ Point B ¢ ‘ { m I i QP limit
Ref. (2.29M17) 300 mi .," Mlh WI,M {
Limit | Measure 1 ' i 1 |
Data 20,04 i 1 H . A N
" lBuv)| @Buv)y || i e FA N
QP | 5600 | 404 || wa \ \ : ’.[ Bad N
AV 46.00 14.8 0 l H ] ‘
0.150 B 30.000 MH:
Phase : L
L sv ]
o A B 300 BV
. 00 — ), — —
Ref’ (152.8kH2) B | | | ]
Data Limit | Measure 0.0 ; g e
T [dBuv)| (dBuv) . |
QP A 5 z ; . ; VCCl class 2
0556 020 60 I RN 4 QP limit
AV | 5586 | 412 | | e VCCl class 2
o0 b I & Aviimit
. \ FCC class B
Point B 400 ‘ QP limit
Ref. (2.46Mliz) 00 "
Data Limit | Measure M
T dBUV) (dBuV) 209 - jm x
QP | 5600 | 394 0 | A
i i
AV 46.00 14.5 ol f ! |
0.150 Mt 30.000 taHa
Phase : N
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2.15 Electro Magnetic Interference characteristics

Conducted Emission

[ vsioC |

Conditions Vin : 100Vac
lout : 100%
Ta 25°C

L 12v
Point A A0 B
i 900
Ref. (154.2kHz)
Limit | Measure bo0
Data
(dBuVv)| (dBuV) 100k
P 5 . VCCli class 2
Q 6__.79 f7.8 oo i 4 QP limit
AV 55.79 379 ot VCCl class 2
S0.0ff) -+ <+— .
AV limit
Point B 100 B '\ FCC .C‘?SS 8
. | QP limit
RCt (237[\4”/) 30.0}- |
Limit | Measure N »
Dati N S
O @Buvy| @Buvy || et 2k ROV LY
N T h
QP 56.00 37.2 100 \I\M’w
AV 4600 | 153 Y ]
0.150 iz 30.000 MKz
Phase : L
12V
POt A S;ﬁci:SOOdBu\[
Ref. (154.7kHz) (
Limit | Measure 80.0
Data ;
(dBuV)| (dBuV) wol -
QP 65 77 570 \ VCCl class 2
X — - £0.0- i f 4 QP limit
55.77 36.1 : VCCl class 2
50.0 4'/\’ AV limit
] FCC class B
w Pomt B £00 QP limit
Ref, (2.51MHz) 100 _
Limit | Measure R
Data R
(dBuV)| (dBuV) 200 : \L [T
P < NN W AN
Q 56.00 ,)6.) 10.0 R S 00 O S \‘ "
AV 16.00 5. v
15.0 ’ U
0,150 WHz2 30.000 MMH2
Phasc : N
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VS10C |

2.15 Electro-Magnetic Interference characteristics Conditions Vin : 100Vac
lout : 100%
Conducted Emission Ta : 25°C
24V
Point A BT 300 B
900
Ref. (155.4kHz)
Limit | Mecasure oy
Data
(dBuV)| (dBuVv) 100
QP [6575 | 509 s Cass 2
AV 35.73 29.9 5 VCCl class 2
- AV limit
- il FCC class B
Point B QP limit
Ref. {(2.39MHz) \ M‘
— T N el
Data Limit | Measure ]{W Ak
[ (dBuv) (dBuV) I SR “‘Aﬁ' M,'A]I
QP 56.00 | 415 \7!
AV 46.00 15.9 v
0.150 MHz 30.000 kK2
Phase : L
24V
Point A R =500 d67
R 30.0 T
Ref. (160.1kHz)
Limit | Measure 80.0
Daa | apuvy| dBuv
( u ) ( u ) 70.0
QP 65.53 494 — VQCPC:‘ cl‘etass 2
A 60.0}- imi
AV | 5553 | 275 A VCCl class 2
$6.0|R - e | B 4 AV [imit
FCC class B
Point B wo’ a vvvvvvvv 1,“?1 ™ QP limit
Ref. (2.39Ml1z) Wi L m
Limit | Measure 0 il "f W‘l‘i
Data J N
(dBuV)| (dBuv) || 2041 I N" »-\
Qp 56.00 384 0.0 V | \
2
AV 46.00 153 . ‘ ‘ v
. 0.150 MHz 30.000 MKz
Phase : N
NEMIC-LAMBDA T-35



2.15 Electro Magnetic Interference characteristics

Rad

tated Emission Noise

\Y%

N

il

HORIZONTAL :

Conditions Vin :

VS10C

J

100Vac
lout : 100%
Ta : 25°C

0.0

80.0

800

50.0

30.0

200

R

[Feeq s 309.578
!

30.0 MHe

300 0 MHg

Ang s 50.Y

VCCl class 2
4~ QP Jimit

FCC class B
QP limit

| sV

VERTICAL

80.0

80.0

10.0

80.0

500

400

[Fraq s ast ars

H‘!_.l -~
]

30.0 MHe

300.0 MH:

Anp s 7.4

NEMIC-LAMBDA

VCCi class 2

<4— QP limit
FCC class B
QP limit



2.15 Electro Magnetic Interference characteristics

Radiated Emission Noise

12V

HORIZONTAL

Conditions Vin

30.0

60.0

10.0

0.0

$0.0

30.0 MHs

rr.:; « 11750

Aonp = 914

VS10C

100Vac
Tout : 100%
Ta . 25°C

VCCl class 2

4 QP limit
FCC class B
QP limit

12V

VERTICAL :

%0.0

80.0

1v.o

0.0

500

400

30.0

20.0 &
m

30.0 MNe

300.0 MHe

Freq = 135,878

Apg s 70.3

NEMIC-LAMBDA

VCCl class 2
QP limit

«—
'\ FCC class B

QP limit



VS10C

2.15 Llectro Magnetic Interference characteristics Conditions Vin : 100Vac
lout © 100%
Radiated Emission Noise Ta . 25°C

S

HORIZONTAL -

300

80.0

10.0

60.0

VCCl class 2
I T QP limit

00 | FCC class B

QP limit

30.0

20.0 MV"‘{ e

30.0 MHe 300.0 MHz

[r-,:;m"éaa Ang - 313

L

VERTICAL :

30.0

80.0

100

$0.0

00 VCCl class 2
4 QP limit

100 [ FCC class B

QP limit

30.0

B“Ll W
e EM

30.0 MHe 300.0 MHa

200

10.0

F.’.'q + 16902 Awp s 523
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