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SPECIFICATIONS

2 When resuming operation in less than 5 sec after pover failure at no load,
softstart circuit will not limit the in-rush current at turn-on.

*3 ! From 85~132VAC or 90~165VDC, constant load.

*4 : Frop No load ~ Full load, constant input voltage.

*5 ¢ Constant current limiting with automatic recovery,

*6 1 Inverter chut-down method, manual reset.

+7 ¢ At 100VAC input, and output pover of 30 W,

#8 ! TIL compatible input ‘greater than W or open*-shutdown, OV~0,8V---power on,
Supply voltage to CNT must not exceed 7V,

*J . Ratings : Percent of maximm output current or maximum output power, whichever

is greater,
i) With respect to operating temperature
-10°C--- 60% , 60°C---70%
(~50°C+ 1008 , 71°C---50% {61°C~71°C Forced air cooling)
ii) Vith respect to input voltage
85~132VAC or 110~185VDC---100%
30~110VDG--- 80%

ANEMICT.AMBDA

ADDS-01-01A
Model MS-G MS-g Ms-0 Hsﬂﬂs—e -9 Ms—gs-gfs-g -91

‘N -2| -5] -6] -8] -11 -1§ ~i8 -24 -28 -

1 | Nominal Output Voltage V| 2[ 5| & 9 12] 15] 187 24| 28] 48]

2 { Maximum Qutput Current A} 6.0/6,0]5.0/3.8/3.0/2.6/2.3[1.8/1.6/0.9

3 | Maximum Qutput Power W| 12 30] 30[B4.2] 35 3941.4 43,2 4.8 43.2

4 | Efficiency (Typ) (sD)% 61] 71| M1 731 75] 77] 78] 78] 797 79

5 | Input Voltage Range (=9) - 85~132VAC (47~440Hz) or 9~165VDC

6 | Input Current (Typ) 1A 0.370.7]10,70.75T0.870.80.8510.a10.8Ta.a7 T T

7 | In-rush Current (Typ} (s2)Al 204 at 100VAC

8 | Qutput Voltage Range % +108 (Typ)

9 | Maximum Ripple & Noise nv 50| 50 50| 60 60/ 60| 80| 80! 80 100

10 | Maximum Line Regulation (»3mM 20! 201! 247 36| 48] 60| 72| 96[112] 192

11 | Maximum Load Regulation {=4)mM 201 201 24 | 36) 487 80 7Z) 963112)192

12 | Over Current Protection (*5)]A6.6 9.0 ]‘ST B.2 B.3 |29 % 2.0 1.8 0.99
~7.8 ~7.84 ~6.5 ~5.0 ~4.0 ~3,4 ~3.0 ~2.4 ~2.21.17

13 | Over Voltage Protection (*6)|V|2.7 [5.75 6.9 [10.5 [14.0 17.5 [21.0 [28.0 B2.7 6.2
~2.9-6.25 ~7.5-11. 2-15. 018, T 22. §30. (-35, (+60.

14 [ Hold-Up Time («7 More than 20ms

15 | Remote Sensing — Possible

16 | Remote ON/OFF Control  (e8)— Possible

17 | Parallel Operation —] Posaible

18 | Series Uperation — Poagible

19 | Operating Temperature (+3)C =10 ~ +71

20 | Operating Humidity % 30% ~ 80% RH

2] | Storage Temperature 'C =30 ~ +85

22 | Storage Humidity 108 ~ 05% RH

23 | Cooling Convection cooled

24 | Temperature Coefficient e Less than 1% at -10°C ~ +71%C

25 | Yithstand Voltage ' Input-Output , Input-Chassis *-Z.0KkVAC Imin (20md)

26 | Tsolation Resistance Q| More than 100MQ at 25°C and 708RH  Output-Chassis-'-500VDC

27 | Vibration - Less than _[9.4m/o*

8 | Shock _{'- Less than {9}./m/s

29 | Weight g 630

0| Size - Refer to Qutline Drawing

NOTES
*] At 100VAC & maximum output power.
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~Circuits used for determination
(1) Steady state data f_ ] ‘
(AY
\&/
AC
100v

(2)Warm up voltage drift

AC \
100v "

RS
»
1<

—ANNWN—

contorolled temp., chamber

(3)Over current protection (oc.p) characteristics

Same as steady stqte data,

(4)Over voltage protection(o.v.p) characteristics

AC 100v
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(5)0utput rise characteristics

S
{J/O /Z\\ c +
SD & g )
AC 4
- § QZ) ) ¥) |Ps.
100v VR
AC —
(6)0Output tall characteristics
Same as outpul rise characteristics.
(Z)Dynamic line response
AN
) AT
AC | ool
S
100v VR

(8)Dynamic load response

AC -
100V a—

Pulse generator
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(9)Inrush current characteristics

AC
100v

(t0)Leakage current

S.D

AC |
100v

Z

leakage current meter
Note ! .Leakage current measured through a 1ka resistor,

-Range wed— AC + DC

(11)Output impedance

T

oscillator.

Note: Output impedance  |Z|= %= -Rs (Rs:0.1n)
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List of equipment

used

EQUIPMENT USED MANUFACTURER| MODEL.NO
1 Oscilloscope HITACHI-DENSHI V-1050F
2 Storage oscilloscope SONY- TEKTRONIX 7633
3 Digital volt meter Ay D 5512A
4 | AC. Ampere meter YOKOGAWA'ELEC,| 2053
5 | AC. Volt meter ‘ 2052
6 | AC. wall meter . 2041
7 | D.C. Ampere meter ' 2051
8 Variac MATSUNAGA SD-1320
9 | Variable resistive load IWASHITA-ELEC., | 4% 236
10 | Dynamic dummy load TARAMIZAWA < | PSA-150D
Ik Digirush currenter P PSA-200
12| Oscillator NEGRCULT ek | CR-116
13| Controlied temp., chamber TABAL INP105
14 | Leakage current meter YOKOGAWA ELEC | 3226
15 Equipmde;?]gnt]ci)g line_response ~BUILT IN -HOUSE
16| tpmmigaps%??r?gc eequi pment ’
17
18
19
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1.

Regulation —fine and load

"3

MS-%

Condition Ta:25°C

[2V

1.

: AC 100v

lout~YIN I AC 85v | ACIP0v| ACI32 V| line regulation
0% |5.077v| 5.078v| 5077V / mvi 9.0 %
IO % | 5074V 5074V 5074V ) mv 0 %
100 % [ 5070V 5.07T0v|5.070V ) mv 0 %
load 7 mv gmvi 7mv
regulationt 14 ol 914 %| 0.14 %
2. Temperature drift Conditions Vin
Tout: 100%
Ta 0 C| 25°C| s0°C | Temp.stability
Vout |5.057v|5.070v| 5.075v| 18 mv| 0.36% |
]
Regulation —line and load Condition Ta:25°C
lout Vinl AC 85v] ACI00v| ACI32v | tine regulation
0 % 11207891207V {2079V / mvip.008%
S0 % (2.07fv 2079V 12.07¢v| O mv 0 %
100 % 12079V |12.078v 12,077V / mv|p.008 %
load / mv / mv J mv
reguletion) , pp8 % n003%| o %
2. Temperature drift Conditions Vin : AC 100 v
fout: 100 %
Ta 0 C| 25°C| 50°C| Temp-stability
Vout  |/2.044v |12.078v (12090 v | 44 mv| 0.38 %
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1.

78

a MS - q j
RE v ]
Regulation — line and load Condition Ta:25°C
Iout vin AC 85v|AC/o0v |ACs32v]| line regulation
0 % | 24350V |24.340v | 24.340v /0 mv| 0.04 %
S50 % 124.340v | 24.340 v \24.340 v O mv ) “
100 % \24.340v [24.340v |24.340V| o mv| (0 %
load /0 mv g mv 0 mv
regulation 004 %\ o o ) %
2. Temperature drift Conditions Vin : AC100 v
Iout: 100 %
Ta 0 °C| 25°C| 5p°C | Temp.stability
Yout 24.300V (24.340v | 24.330v | 40 mv| 0.17 %
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Qutput voitage and ripple voltage v.S. input vollage

o~
T

MS -9
[out : 100 %
Ta 0%

25C ———
50<¢

Conditions

oy
I

=
T

utput  Voltage

Output vollage ( V ) ——
N
1 T
Rippie voltage (mv)
'g
=
=

\
T

%Ri pp};e Wffftzqé

0 0 70 70

L /12 v 1

12 -

30 W 700

AC Input voltage ( v ) ———

10k 500

utpit_viltage

400

300

200 '

Output voitage ( vV ) ——
-
Ripple voltage (mv)

?kipﬂe Véltaqé

N

o

L 24 v |

24

l

500

0 Vi 40 70
AC Input voltage ( v )

A,

T

~ 500 (

20

my

T 400

%0ut pélt \)ﬂltaqé

300

N
S
e "

Output vollage ( v )
Ripple voltage

~.
)
Y
=== |
—

Ripple voitagd

)

(43

0 0 40 70
AC Input voitage ( vy )
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Efficiency and input current v.s. output current MS-9

43

L 12v

L 24y

Input current ( A) Input current (A}

Inpul currentt Al

1o+
0.8
Db
04+

oz

T

Efficiency

(>0)

7/

condilions  Vin: ACI1QQv
Ta : 25°C

g0

: Efficiency

P

In,pntCurrenZ

/\0 -

0.bt

0.2

(%)

44

80

70 .

40

fﬂ 100
Output current ( 2£)

. ELSiciency.

LOF
0.8+
0.4
0.4

0.2

>
2
S SO
o
= 40
ul £
0 0 50 100
Output current (24 ) ——
-y ok e
. Efticiency
g0 : : : :
X 70
N 40} : : : :
> _Infiyt cé;rren;t
'O
= a0
Wy
#

50 100
Output current ( %)
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Warm up voltage drift

L /2y

L 24y

MS-9

Conditions Vin: AC100v

VoutJout: 100%
Ta : 25°C

1
=
~

'
=
n

Output voltage driflt ¢2

<

W2

+0.]

2w

Outpul voltage drift 4

+.2

+0.]

Y/ ?0 - 40

Output voltage drifl CoH——
>

0 2&’ | 4b
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O.C.P characteristics

VOI[dse (v)

Output

[ /12 v i

voltage (v )

Out put

| 24y |

vollage (v )

Out put

13/33

M3 -9

Condilions Vin :AC 85v

AC132v— - —
Ta :25C

= AC B5Y, 10DV, 132 v :

12

100 770 120 130 140
Qutput current « &)

/0

24
2D
14

/12

o © 00 0 iz 30 40

OQutput current ( %)

~

\e AL 85%. /004,132 ;

2) ~/00 A /)0 ' /?0 /30' /M
Outpul current ( £)
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O.C.P characteristics

L 12 v

L 24y

volldge (v)

Qutput

voltage (v)

Output

voltage (V)

Output

s

MS - ¢

Condilions

Vin: AC100v
la - 0O
25%¢-~- - -
5Q0°C—-—

100 /0 120

| l, /30 /40

"2

/0

24
20
b

13

100 00 120
Qutiput ¢

130 1440
grrent ¢ 24

Qutput current ¢ 25
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%%

N V.9, Character;stics MS -9
Conditions Vin :ACIQ0vV
Tout: O
Ta @ 285¢C
| Sv
|
i T~
[ e [} ¢/
IV /oI SOmS/ 1V
| /12 v
l: :'f' PV
Lo !
3v /v $0aS /D1v
’ 24 v
; ;
|
= - — Jv
5v  /ov S0mS /01
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Qutput rise time

p2€

MS - 9

A B C

Conditions Vin:AC85y,100v,132v
CBA

Tout: 100~
Ta | 25°C

Vout

'RLE fT—‘[T‘-«T:'

Ov

Vin

—— Voul

ov

/

LAVAAS

Vin

20ms8 /o1v

C o

[PENSS—

Vout

ov

AATAIRA

f_f\ ;‘,{?A

AANA

Sv /oiv

20m8 /piv

Vin




Qutput rise time

%

MS - ¢

A B C

Conditions Vin:AC85y,100v,132y

CBA
|

Iout: O
Ta | 25°C

v

Vout

Ov

) =

VVVV

Vin

2oms /1Y

C

BA

Vout

Ov

Vin

]

v

—— Vout

ov

/ V

5Y /pIv

20m8S /p1v

vVin
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Qutout tall time

%

MS-q

A

B C

Conditions Vin : AC823%y,100v,132v
Iout: 100 «/
Ta :125C

>
w
. O

L &v |

- ' Vout

T LT

*o=T— Vin

1Y KD}\/

20mS '/)DN'

ABC
{1

L /2 v |

gt Vout

=1 Vin

dv/lev

24y |

Voul

— Vin
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Quiput tall time MS -9
A B C
Conditions Vin :ACR5y.,100v.132v
Iout: O
he ¢ Ta :25C
L Sy
Vout
Ov
vin
/12 V
Yout
Dv
Vin
| 24 v |
Vout
T —~] Vin
Sv /o1v 2S5 /o)v
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Output rise time with ON/OFF CONTROL MS-9

Condilions Vin: AC100v
lout: 100 %

L Jv ] Te « 25°%
IR ; —~t— Vout
i % S
: Ov
Fuor SarEry L ui‘ .. =T ON/OFF control level
/v /DIV /0 =5/DIV
L2y ]
Vout
Ov
~—— ON/OFF Control level
3v /DIV 20mS /DIV
L 24y |
- o Vout
Ov
~+— oN/eFF control level

’’’’’

Sv /DIV S50-S/D1V
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Qutput tall time  with ON/OFF CONTRQOL

J v l
L 12y J
L 24y ]

Zf/ga

rMS -9
Condilions Vin : AC100vy
fout: 100%
Ta : 25°C
N 1 o Vout
NN § NN
r 5. - T
=t I o
] ~t— 0¥
i ON/OFF control level
1
/v /0IV /OOMS/D(VJ

Vout

— Qv

~~~~~~

ON/0FF Control level

Jv /DIV Z0mS/DIV
1
o 1"’ Vout
n: ke — 0\/
L ON/oFF Control Jeve)
S /DIV 50uS/D 1V
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Hold up time

L

S v ]

/R v 1

24 v ]

Hold up time(ms )

Hold up time(ms )

Hold up timetms )

22 /.«

MS-9

Conditions Vin : AC 85bv
AC 100v~--~--
AC 132y ———
S T R Ta : 25%C

S I A W
VLN
TN NG

200 ] : :

109

0 | 50 )00
Qutput current « %)

300 \ ........ X
\\ N
g e

100

D | | | Jb ‘ . ‘ | /bﬂ

BOO| g

200NN N

LTS

0 50 /W
Outpul current ¢ £
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Dynamic line — Response

Vin «AC85v

2%?

15 -9

AC132v

Conditions
Vout: Rated
Ioul: 100

PR S

Ta :25C

— Vout

— an

50»' VA)I\/ )

200mS /p,v

L /2y

—— Vout

— Vin

50»11//191\/’

Z00m8/ D1V

L 24 v ]

50mV/p1v

—— \Vout

— Vin

200mS/ D1V
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Dypamic _load response

MS -9

Conditions Vin :

Ta

AC 100V
25 °C

Iout 50 =—=—100% 1=100Hz

[out 0 == 100 % t=100Hz

Be. o B i i

y "
N
\Y
1
/00mV / DIV 2ms /0Iv 200 mv /0IvV| 2 ms /Dl
+2 . -1.8% +3.8 7 -5.6%

Iout 50 == 100% f=1kHz

Iout O —==100% 1=1kHzZ

G 2 b e

o S i |

- 1 hk::ﬁ;.;&:‘ N i
L L d \\_[
0N 100 et 0N . i |

‘;;,"'.'\"l';“: —;-_a,»’— oy

/00 mv /DIV] 0.2 msS/Dlv 200mV / DIVl 0.2mS/ DIV
+2.4 Yo — 1.6 +3.4 % -3.2%
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Dvnamic load response

L /2v |

MS -9

Conditions Vin: AC 100V

Ta

25 °C

Iout 50~<=—=—100x f=100Hz Jout 0 —= 100 % 1t =100Hz
_ - e
100mv / DIV 2mS/ DIV /00 mv /Dy 2 mS/Div
+0.5% % -0.5 % +0.47 % ~0.83

Iout 50 == 100 f=1KHz

Iout O —-==100° t=1kHzZ

i i [. l
|\ o
d‘,k..._. - ‘
190mv /0iv| 0.2mS/Div )00V /DIN| 0.2ms /DIy
+0.67 <4 —0.58 % +1.14% - 0.83%
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Dvpemic  load response MS-9

Conditions Vin: AC 100 V

Ta @ 25 °C
L z¢v ]
Iout 50 =100 f=100Hz Iout 0 == 100% t=100Hz
T ]
"

I T v "'V
/00mv ./ Div 2 ms/Div /00 mv /DIvV| 2 ms /Dy
+0.17 % -0.17 % +0.25 % -0.4b%
[out 50 == 100 f=1kHz Iout O —==100% f=1kHZ

1 !
P aowires s ; C::,'Y e o +
r ¥ : -y
100mv /Divi 0.2 msS,/Diy 100mV /DIV| 0.2mS /Div
+0.17 % ~0.13% +0.42% -0.33 7
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Response to brown out

27/33

L S v
[ [2 v
L Z4v |

MS -9
Condilions Vin.: AC 10Qv
lout: 100 %
Ta :25C
Brow out time
— Vout A 40ms
| B: 70ms
C:100ms
Ov
- Vin
20ms /DIV
ABC
't
— Vout
NS
e \Jin
—  Vout
| Ov
- Vin
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Inrush current

29
“s

Switch in phase angle
of input AC voltage

®=0°

Switch in phase angle
ot input AC voltage

@ =90°

wavetome MS -9
Conditions  Vin :
fout:
Ta
Iin
— Vin
SA /piv 20mS / DIV
— Iin
— Vin
SA/Drv 20ms/ b1V
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Leakage current

S v ]
/1Ly |
24 v

(mA)

LeakaBe current

(mA)

Leakage current

(MA) —

L_eakaBe current

>
733

MS-9

Conditions FG— ACG SHORT

Vin : or DC

Iout : 100%

0-/ .................................................

0 " 95 . ' /50 . D L
Vin (V)

B O SO OO OO UOOION OO HOOOOTOI OO O OO SO SO

0.1

0.1}

MY

0 % w0 e I
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