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Vin Input Voltage
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1.EVALUATION METHOD NND30-1212

1-1 Circuits used for determination

(1) Steady state data

(A (W) (A)
@—w AC + -
sd.
Vin PS.
VR
AC -
Controlled temp. chamber
(2) Warm up voltage drift characteristics
— AC + @
Vin P.S.
R
—y AC -

Controlled temp. chamber

(3) Over current protection (OCP) characteristics
Same as steady state data.

(4) Over voltage protection (OVP) characteristics

n
&

Vin
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NND30-1212

(5) Output rise characteristics

5 N
&/
s.d.
Vin
VR
(6) Ouput fall characteristics
Same as Ouput rise characteristics
(7) Dynamic line response characteristics
(A)
&)
s.d.
Vin
VR
(8) Dynamic load response characteristics
VR2
Tr
—a—
Vin
el
VR1

Pulse generator
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(9) Inrush current characteristics NND30- 1212

: ®
Vin
n_
VR
o
Shunt
(10) Leakage current characteristics
®-
s.d.
Vin
VR
Leakage current meter
Note: Leakage current measured through a 1Kohm resistor. Range wed: AC+DC
(11) Output-ripple, noise
L,
N ] 1= [
%) Normal mode C2=0.1u

1.5m 500hm cable

[

b) Normal + common mode

AC 1.5m 50ohm cable
INPUT o ‘ ‘ @
O
L1=152mm
L2=152mm
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2. CHARACTERISTICS

2-1 STEADY STATE DATA

(1> REGULATION - Line and load, Temp. drift

[

[NND30-1212]

Vi 12V |
1. Regulation—line and load Condition Ta=25C
CH2: 100%
logt——Y/n | AC 85V |AC 100V|AC 1I5V| Line Regulation
0% 12.0349 | 12.0346 | 12.0344 0.5mV 0.00427%
S50% 12.0332 | 12.0329 | 12.0328 0.4mV 0.0033%
100% 12.0323 12.0321 12.0319 0.4mV 0.0033%
Load 2.6mV 2.5mV 2.3mV
Regutation | 0.0217% | 0.0208% | 0.0208%
2. Temperature Drift Conditions Vin=AC100V
Iout=100%
Ta 0C esSC 50C Temp. Stahility
Vout 12,0271 |12.0524 |12.0747 | 0.0476 |0.4%
| vi-12v |
1. Regulation-line and load Condition Ta=23C
CH1r 100%
Tout Vin | AC 85V | AC 100V | AC 115V Line Regulation
0% 12,0390 | 12.0389 | 12,0385 0.5mV 0.0042%
S0% 12.0372 12,0370 | 12.0369 0.3mV 0.00257%
100% 12.0366 | 12.0365 | 12.0362 0.4mV 0.0033%
Load 2.4mV 2.4mV 2.3mV
Regutation | 0.0200% 0.02007. 0.0192%
2. Temperature Drift Conditions  Vin=AC100V
Iout=100%
Ta 0C 25C S0C Temp. Stability
Vout 12,0069 |12.0071 [12.0098 |.0029  |0.024%
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(2) Output voltoge and ripple voltage

V.S, input voltage

INND30-1212]

Tout=1007%

I

V1 12V

l

vei-1eVv

|

Output voltage (VI

Output voltage (VI

12

10

12
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INND30-1212]

(3> Efficiency and Input current
V.S, output current

Conditions Ta=25C

{ VIN110OVAC | 12
1 .
z sf
+ —
S 6 S
¢
< >
I
K
5 oL U
=% S
g he
20 40 60 80 100
Dutput current /)] —_—
L VINIISVAC | Lo
1._
z st
E ~
v 6 N
¢
< >
g A
Q
5 of &
O
S L
0 25 : . . : . . . :
20 40 60 80 100
Output current [%] —_—
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Efficiency and Input current
V.S. output current

[ VINi20OVAC ]

Input current [A]

Efficiency [%]

23

NND30-1212

Conditions Ta=25C

[ VINi230VAC |

Input current [A]

Ef ficiency [%]

25

20 40 60 80 100
Output current (4] —_— .
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2-2 Warm up voltage drift

NND30-1212

Conditions VIin=AC100V
Vout,Iout=100%
Ta=25C

[ VL 12V ] t :
N :
+ X
L_;__ .
= :
° :
W .
@)
d .
¥ :
T_—,’ X
> X
o :
£ .
Q. .
+ :
3 -
3 :

0 20M 40M
[ va-12v |

Output voltage drift [X]—
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2-3 OCP Charocteristics

INND30-1212

[ vl 12V

|

[ Vva-12V

|

12

10

Output voltage [V]

12

o0 [00]

-

Output voltage [V]
(M

o

Ta=25C
Conditions Vit AC 85V -——

AC 100V ——
AC 115V ———

25 50 75 100 125
OQutput current [%] —_——

25 50 75 100 125
Output current [%] _
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INND30-1212]

Conditions Vin= AC 100V

0CP Charocteristics

Ta= 0C = A
25C = B
S0C =C

[ Vi 1gv_ |

—
n

O N ¢ « B =

Output voltage [V]—
r

o

Output current [X] —_—

[ ve-lav |

-
n

—
o

[o0]

o

S

n

Output voltage [V]

o

Output current [4] —_—




2-4 0OVP Characteristics

Vii12v |

INND30-1212]

Conditions Vin= AC 100V
Tout= 0%
Ta= 25C

2V/DIV |2mS/DIV

H
' - ! :
H z : .
H T Tt
z o
S PN SN st "
H : H H H

GND

l

Va—12V_ ] GND ———

[2v/DIvems/DIv
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2=35 Output rise time

I

INND30-1212]

Vi1V |

[

Vo-12V_ ] vout —

vin

Conditlons Vin= 85Vac (A
100Vac (B
115Voc (©
Iout= 0%
Ta= 25C
________________________ ABC: Lo
s i
VOUT ‘mdml-:‘d.:.... .i....... .........................................
Vin| i
2V/DIV 120mS/DIV
|ABE ]
[ BRI Y Py B ; [ N R T O A A A R 1
2V/DIV |20mS/DIV
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Qutput rise time

l

V1

12V

o Ver-1iz2v
| 1,

INND30-1212

Conditlons Vin= 85Vac (A)
100Vac (B
115Vaoc ©

Iout= 100%
Ta= 25C

Vout

vin

2V/DlV

20mS/DI1V

out

R e VOV VAT APV

2Vv/Dblv

20mS/DIV
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Jutput rise time

V1 12V ]

INND30-1212]

Conditlons Vin= 170Vac (A)
200Vac (B
230Vac >

Iout= 0%
Ta= 25C

ARC

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

Vin

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

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

ev/DIVv |20mS/DIV

Vai-12V_ | vout

5 U
CHLABC
i
|
vin

2V/DIV | 20mS/DIV
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INND30-1212]

Conditione Vin= 170Vac {A)
200Vac (B)
230Vac O

Output rise time

Iout= 1007
Ta= 25C

[ VI 12V |

ABC

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

Vout

S

vin

2V/DIV |20mS/DIV

Va2V | yout

|

" w"mw"f\./\/\/\/\/\/ \/\u 2V/DIV |20mS/DIV
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2-6 Output foll time

l

Vi

12V

INND30-1212]

Conditions Vin= RSVar (A)
100Veoc (B
11SVac ©

Iout= 0Z
Ta= 25C

] Vout

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

Vin

2V/DIV

3S/DIV

Vout

vin |

2V/DIvV

SS8/DIV
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Output fall time

Vi 12V

[

Ver-12V

l

) vout[:

vin

Vout

Vvin

INND30-1212]

Conditions Vin= 85Vac (A
100Voc B
115Vac ©

Tout= 100%
Ta= 25C

2V/DIV | 20mS/I il

2V/DIV |20mS/1 ﬂ
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Output fall time

INND30-1212]

Conditions Vin= 170Vac (A)
200Vac (B
230Vac ©

Tout= 0%
To= 25C

VIL 12V | vod T

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

vin

2V/DIlV

SS/DIV

Va1V ]

Vout

Vin

2V/DIV

oS/IIvV
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Output fall time

NND30-1212

Conditions Vin= 170Veac (A)
200Vac (BY
230Vac ©

Tout= 100%Z
Ta= 25C

Vit 12V | vollr e

vin 2V/DIV |20mS/DIV
[ ve-iev ]
vout|
vin |
2V/DIV |20mS/DI1V
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2-7 HOLD UP TIME NND30-1212

CURVE COF 12V

Conditlons

Ta= 25C
Vin= 85Vac—— (A)
100Voac ——(B)
115Voec ——

100

S0

Hold up time [mS]

10

0 20 40 60 80 100 120
Output current [/]
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INND30-1212]

HOLD UP TIME
CURVE OF 12V

Condltions

To= 25C
Vin= 170Voc—— (A
200Voc—— (B
230Vac—— ()

000

100

S0

Hold ug time [mS]

10

0 20 40 60 80 100 120
Output current [%1
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INND30-1212]

Conditlons
Vout=Rated

Tout= 100%
Vini 85Vac —= 1153Vac Ta= 250

2-8 Dynamic line response

[ Vi 12v |

VOU | & tilagmmetitifsomomscsbim st e s ot \«w’w
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Dynamic line response

NND30-1212

[ Vi 12v |

Vout

Vin

[ ve-12v |

Vo ut

Vin

Vint 170Voc === 230VacC

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

Conditlons

Vout=Rated

Tout= 100%
Ta= 23C

20mV/DIV

0.1S/D1V

.....................................................................................
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laomv/DIV

0.1S/D1V
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2-9 Dynamic load response

Vit 12V |

Tout 50 -=— 100% f£=100Hz

NND30-1212

Conditions

Vout=Rated
Vin=100Vac / 200Vac
To= 25C

Iout: 0 —100% f=100Hz

SomV/DIV | 2mS/DIV
+0.3% -0.3%

Tout: 50 — 1004 f=1KHz

100mV /DIV ] 2mS/DIV
+0.47% -1.6%

Iout: 0 — 100% f=1KHz

S0mV/DIV 0.2mS/DIV

+0.5% -0.5%

NEMIC-LAMBDA

100mV/DIV 0.2mS/DIV
+0.8% -2.5%4

T-24




2-10 Response to brown out

| NND30-1214

Conditions
Vin= 100Vac
Tout= 100%
To= 25C

VIV P ——
""""""""""""" ('1’ Brown out time
' i i A S5mS
------------------------------------------------------------- boevoesstoes B: 70mS
% Ct 175mS
SRS VU TSN AU OO | OO - Emf
i A N
vin k\\NMN\K \}““NNW%%N%\\R\ 2V/DIV |50mS/DIV
[ ve-iav ] o=
‘ ﬁ Brown out time
: At 30mS
‘ Bt 60mS
. Ct 125mS
Vout »
vin w&wvaJmNWWANWANVA/Eme -
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Response to brown out

Vi i2v

| NND30-1218

Conditlons
Vin= 200Vac
Iout= 1004
Ta= 23C

] VOUt

vin

Brown out time
A SOmS
Br  100mS
C: 150mS

2V/DIV |50mS/DIV

l

vai-12V.o | gy

Vout

T

Brown out time
Ar 45mS
Br 55mS
Ci 120mS

e b

v-

iV

\/WV\/\/‘"M 2V/DIV |50mS/DIV
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NND30-1212

Inrush current waveform

Conditions
Vin= 100Vac
Iout= 100%Z
Ta= 25C

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

__________________________________________________________________________________

Switch on phase angle

________________ LI AL NS U N S N of input AC voltage
YA | 1 v v
PV A 2=
/"JV ~% 1 T .IT,L. i vy . R e
! i i B

SA/DIV | 10mS/DIV

Switch on phase ongle
of input AC voltage

2 =90°

SA/DIV [ 10mS/DIV
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Inrush current waveform
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Condlitions
Vin= 200Vac
Tout= 1007
Ta= 23C

Switch on phase angle
of input AC voltoge

7=

Switch on phase angle
of Input AC voltage

2=90°




2-12 Leakage current

Conditions

Tout=0%

Leakage current [uAl

INND30-1212]

Vin= 85-115Vac
Vin= 170-230Vac
Toa= 25C

Y]
19:)]

T T R S P R

10 |

100

Input voltage [Vac] O

10

Tout=100%

Leakage current [uAl

85

Input voltage [Vec]
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[INND30-1212]

2-13 OUTPUT-RIPPLE, NOISE

Conditions
Vin= 100Vac
Tout= 100%
Ta= 25C

COMMON+NORMAL MODE

[ Vi 12V |

Bl 1nv/D1v | 2ns/D1v

[ va-iev |

ImV/DIV | 2mS/DI1V




NND30-1212

Condirtions
Vin= 100Vac
Tout= 100%
Ta= 25C

NORMAL MODE

[ Vi 12v_ |

ImV/DIV | 2mS/DIV

( var-iav |

) ;.....L.;.L;.L-.... ;

' J 1MV/DIV | 2nS/DIV
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3. LIST OF EQUIPMENT USED

NND30-1212

EQUIPMENT USED MANUFACTURER MODEL No.
1 Oscilloscope KENWOOD CS-2110
. Diei
2 igital storage GOULD 084040
Oscilloscope
3 Digital Voltmeter FLUKE 8840A
4 Digital Watt / Current YOKOGAWA Y2509
Volt meter
5 DC Ampere meter FLUKE 25
6 Autotransformer SUPERIOR
orm ELECTRIC
. Y BUILT
7 Variable resistive Load IN - HOUSE
8 Dynamic dummy Load ar 6050A
BUILT
Digirush t
9 igirush Currenter IN - HOUSE
10 Current probe / Amplifier TEKTRONIX 011-0105
Controlled Temp.
11 TABAI PL-2GM
Chamber
12 Leakage Current meter FLUKE 8840A
13 Equipment for dynamic BUILT
line response IN - HOUSE
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