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MS —1 O
A007-01-01A SPECIFICATIONS
\Hodel MS-10MS- T0MS- 10MS- 10MS- 1 OMS- 1 0MS- 1 0MS- 10KS- 10M8- 1
Ttems -2| -5] -6] -8} -1 -15 -1§ -24 -24 -4
1| Nominal Output Yoltage vi 2| 51 6] a9 12} 15} 18} 24} 28| 48
7 | Maximum Output Current A] 10| 1018.5]6.015.0]4.03.5)3.0]2.5]1.5
3| Maximum Output Power W 20| 50 51] 54| 601 60| 63 72! 70 72
4 ['Efficiency (Typ) («1)od 65| 751 751 15| 78) 80, 80| 82| 831 &3
5 [ Input Voltage Range _ (s@)~{  B5~13VAC (47~440Hz) or 90~165VDC |
6 | Input Current (Typ) DAl 05]1.2]1.2]1,3]1.351.3]1.4]1.5]1.491.48 | T
7 | In-rush Current (Typ) (*2)IA] 204 at IQQVAC
8 | Dutput Voltage Range (94 +10% (Typ)
0 | Moximum Ripple & Noise ‘=M 50| 50 50] 60 60] 60| 80| 80| 80] 100
10 | Moximss Line Regulation (*2)aW 20| 20 24| 36! 48] 60! 72| 96]112]192
11 | Maximm Load Regulation (»d)wd 201 200 241 36[ 48| 60 72( 96[112[192
12 | Over Current Protection (*5)|AlI1.011.019.4]6.6]5.5|4.4|3.9]3.3]2.8]1.7 —”
13.0+13,0-11.0 ~7.8 -6.5 ~5.4 ~4.6 ~4.4 ~3.3 ~2.0
13 | Over Voltage Protection (+6) 2.7@75 6.9 110.5 4.0 17.5 |21.0 28,0 32,7 56.2
: - ~2.9-6.28 ~7,5-11, %15.0~18. 722, 5~30. (+35. 0~60. O
1 [ Hold-Up Time _ (7 . — More than 20ws 1
15 | Remote Sensing — Possible
16 | Remote ON/OFF Control  (+8)[- Possible
17 [ Parallel Operation — Possible
18 | Series Operation — Pogsible
19 | Operating Temperature (+3) -10 ~ +71
20 | Operating Humidity 30K ~ 90% RH
?1 | Storage Temperature ~-30 ~ +BG
7 | Storage Pumidity % 10X ~ 5% RH |
Cooling — Convection cooled
24 | Temperature Coefficient Less than 1% at ~10°C ~ +71C
Withstand Voltage k¥ Input-Output , Input-Chassis--2.0kVAC lmin (20mA)
Isolation Resistance Q" More than 10MC at 25°C and 708RH  Output-Chassis:--500VDC
E? Vibration Gl Less than 79.6 m/52
8 | Shock G Less than 794. f /42
E_ Weight & 690
Size — Refer to Outline Drawing
NOTES
*] At 100VAC & maximum output pover.

*2

¥hen resuming operation in less than 5 sec after power failure at no load,
softstart circuit will not limit the in-rush current at turn—on.
From 85~13244C or ~185VIC, constant load,
From No load ~ Full load, constant input veltage.
Constant current limiting with automatic recovery.
Inverter shut-down method, manual reset.
At 100VAC input, and output power of 50 ¥,
TIL compatible input !greater than 2V or open---shutdown, OV~0.8V--‘power on.
Supply voltage to CNT must not exceed V.
Ratings ¢ Percent of maximum output current or maximum output power, whichever
is greater.
1) V¥ith respect to operating temperature
~10°C--- 60% , 60°C---70%
0~50°C-+-1008 , 71°C---50% (61°C~71°C Forced air cooling)
ii) With respect to input voltage
B5~132AC or Y10-1GSVIC---100%
9-110VDC--- 80%
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Circuits wused ftor determination

(1) Steady state data

SP &/
AC
100v

VR
(2) Warm up voltage drift l__ _ _|
— (A
&)
AC
100v R

contorolled temp., chamber

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

Same as steady stqte data.

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

——t
AC 100 v -—
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{5)0utput rise characteristics

S

a0

SD

~ :@ ’
i
OO0v VR

(6)0utput tall characteristics

Same as output rise characteristics.

(7)Dynamic line response

/R
sD 2RT—R)

AC ' Lo
100V S

(8)Dynamic load response

AC —~—
100V —=—o0r

e

Pulse generator
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(9)Inrush

AC
100 v

33
current characteristics
S
—T o
] :

shunt

(10)Leakage current

AC
100v

Note !

(11)Output

AC
100 v

Note

S.D

leakage current meter
-Leakage current measured through a 1kn resistor,

‘Range wed— AC + DC

impedance
I |
I
' |
|
' 1 AV
I
- oscillator
i,
Vs je—
. _ V. _
Output impedance 'Z'— Vs Rs (Rs:0.1a)



List of equipment used

EQUIPMENT USED MANUFACTURER| MODEL.NO
1 Oscilloscope HITACHI-DE NSHI V-1050F
2 Storage oscilloscope SONY-TEKTRONIX 7633
3 | Digital volt meter Ay D 5512A
4 AC. Ampere meter YOKOGAWAELEC.,| 2053
5 | AC.Volt meter p 2052
6 | AC. Walt meter p 2041
7 D.C. Ampere meter P 2051
8 Variac MATSUNAGA SD-1320
9 | Variable resistive load IWASHITA-ELEC., | 437 284
10 | Dynamic dummy load TARRMIZAWA | PSA-150D
11 | Digirush currenter v PSA-200
12 | Oscillator NERCULT ok | CR-116
13 | Controlled temp., chamber TABAI INP10O5
14 | Leakage current meter YOKOGAWA-ELEC.,| 3226
15 Equipmde;rr]]gnf]?cr line_response ~BUILT IN-HOUSE
16 OUtpmm@a%%??r?éeequipmem ’
17
18 |
19
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Regulation - line and load |, temp. dritt MS-10
| Sy |
1. Regulation - line and load Condition Ta:25°C
lout~Y!N I AC 85 v| AC/00v| ACs32v| line regulation
0 % |5.078v| 5.079v|5.079v J mv| 0.02 %
GO % | 507V | 5072V 5072V /. mv| p.p2 %
100 % | 5.0b5 v §5.065 V| 5065 v pmvi 0 %
load /3 mv| /4 mv| 4 mv
regulationl p o4 o .28 %| 0.28 %
2. Temperature drift Conditions  Vin: AC100 v
Tout: 100%
Ta 0 °C| 25C| Ssp°C| Temp.stability
Vout (5.006v 5065V 5.048v| /& mv| 0.24 %
l 1Ry ]
1. Regulation —line and load Condition Ta :25°C
Tout Vinl AC 85 v| ACro0v| AC/32v line regulation
0 % 12059y :2.080v|12059v / mv|p. 008
50 % 12,059V 12058V (2,059 v / MV p. 008 %
100 % \2.057 v 12058V 1,2 p85Tv / mv|g.008 %
load 2 mv 2 mv 2 mv
regulation) ) paesl po2 | p.p2 %
2. Temperature dnift Conditions Vin: AC100 v
lout: 100%
Ta p C| 25°c| ko°C Temp.stability
Vout  |[/2.039v 2. 058V 12086V | 47 mv| 0.39 %
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_Regulation - line and load , temp. dritt MS-10
2dy |
1. Regulation —line and load Condition Ta.:25°C
Tour~YIN | AC 8§ v|AC 180V |AC/32v]| line regulation
O % (124.070v(24.060v\24.040v| 10 mv| 004 %
o0 % 124.0807 |24.040v (24.060v | 9 mv| p %
100 % \24.0b0v (24.060v |24.080v | Q) mv 0 %
load /1 mv O mv 0 mv
regulationgaa‘ﬂ o n % 0 %
2. Temperature dritt Conditions  Vin : AC100 Vv
Iout: 100 %
Ta 0'C 25°c\, 50 °C | Temp. stability |
Vout  |24.000v 12¢,'0MV 24.090v | 30 mﬂ 033 %
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Output voltage and ripple voltage v.s. input voltage

L i12v

| 24y

Output vollage ( vV ) —wm
X ~ N W w o
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Output voltage ( v ) ——
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X
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~N

W

Output vollage ¢ v )

I

MS -0

Conditions

[out: 100«
Ta 0T -=

25T ———m

50<¢

400)

300,

Qutpat volbage:

00
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/20

N
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400
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AC Input voltage ( v ) ——=
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Vs

l Sy
L /12y
| 24 v

Input current (A}

Inputl current (A}

Input currentt A)

Etticiency and input current v.s. output current MS-10
Conditions  Vin: AC100v
Ta :+ 25°C
1.2 90
Eff/ﬁ/crlt‘/ J
LoF 190 =
0.3+ i‘ 70 / - /:
s 00 .~
> Input current
Q : : : :
04k < A S S
Q
0.2 — M
u'l P-4 : : : : : :
0 : . N : : :
0 50 /79
Outiput current t £
1.2+ 90 R S
Efficiency
NS 80 : : :
0.3+ g 70
AR 40 L,,min” c:%:rftl%_t
a H M . N
04 < 50y
o
- = 40}
w %
0 B ‘: z : : : :
0 50 100
Output current (%)
hor 0 Ef.fJ CIenL/ :
o 80 /'— : =t
1.0+ :\: 79 g :
- Lnpat current:
b 50 N M M :
>
0.5F g J?
S
- 5 40
wd e .
0 : : : : : :
0 50 /00

Output current « %)
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Warm up voltage drift

L |2 v

[ 24 v

Output voltage dritt (%) Outputl voltage drifl 4

Outpul voltage dritl Co

M

S-10

Conditions

Vin :

AC 100v

VoutIout: 100
Ta

25°C

+ 0.1

+0.05

) 20

40

-0.05

-0.1

0.1

+0.05

2 20

;20

40
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OCP characteristics MS =10

15

S v

/2v

I

/A%

]

Condilions Vin :AC 85v
ACIO0y-————-
ACl132v— - —

Ta :25C

~——A 35V, /00v 132

voltage (Vv)

Output

0 0 10 20 J30 180
Outpul current ¢ ¢ ) ——

10

<A 854 00 132

voltage (v)

Oul put
N

o o0 110 130 130 140
Output current ¢ £)

24

z20

b

b iy 92y
12 s e

VOHdgG (v)

Output
&

0 00 g 120 730 740
Output current (£)
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O.C.P characteristics

voltage(v‘)

Out put

12y |

voltage (v)

Output

I 24y |

Output voltage (v) —

Conditions

MS-10

Ta

Vin :

ACI00 v
0O °c
25¢c--- -
50¢c—-—

2

/20 30

Outpul current ( &)

740

10

1?0 /30

Qutputl current ( £)

24

] ........... ....... 5

) 30

16

12

2]

/20 /30

740

it

0 /éo llb

Output current ¢ 25)
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O.V.2. Characteristics MS"/’D

~

Conditions Vin 'ACTQOQvV
lout: 0O«
Ta + 25C
| J v |

. - . v
IV oy 30m3 / 1V

/2 v |

3v /v 508/ D1V

24 v |

ov

5v /o] 50mS /oIvV
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MS -10

Qutput rise time

' A B C
Conditions Vin:AC85%5y,100v,132yv
Lout: 100~
LBA Te @ 25C

T 1 . Vout

TR

1\ \‘1 CAVA A VA Vin

Jv /fovl  20ms o1V
( BA

L /2 v |

—

- L ———f \/ ) Ut

=t - by

3v /ov| 20m8 /Joiv

Jv
Yin

Sv /piv Soms /91v
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Qutput rise time

17
g

M S

10

. A B C
Conditions Vin:AC85v,100v,132v

CBA

e 8L E

—T

2
*

YA AA

Tout: O =
Ta , 25°C

— Vout

ov

VAVAVAY

20ms o1V

C BA

l

/2 v |

Vin

Voot

o SRR

>
o

ov

, \i: U 9

A A’i‘lfr
VARV

20mS J/oiv

24 v ]

Vout

ov
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DU‘DH? fAall timo : MS - IO
A 3 C
Conditions ¥ in P ACZ3yv . 100v,132v
A B C [out: 100 &
! Ta :125C
L J Vv |
———— Vout
Dv
Vin
)2 v
— Vout
Pv
Vin
Sv/piv S0mS /5
v/ DV my S Hi
24 v |
—~——t— Vput
-t v
Vin
: i ~ /
Sv Tivi DOmS vy,
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Qutput tail time 1 MS-10

A B ¢C
Conditions Vin @ ACR3y.100v,132v
fout: O v
Ab C Ta :25°C

Sv |

Vout

12 v 1

Vout

Ov

—— Vin

Vout

-t Oy

=t Vin

Sv /orv 2S5 /ov
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Quigut rmise ume with ON/OFF CONTROL

s

MS-10 |

Conditions Vin :

HEEE L |
0 T T X ; i T
SRS & ns sunw Rl
S T L R
e
S s sl
f ‘ ﬂl E AN D
T
i l l
FETY I o e NEOPAN S5

IS ]

10mS / DIV ‘

0

T M .. T i
\ |
- P 3 St
; | | NN S
S e
e fir vrrr T+ | B Hflr —
—_ [ S 1

! | |

IR

Jv /Dle

20nS /DIV

PAN SS

oo FUJisaFETY

50»'5/va§

|

|

|

|

|

|

|
.
-
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Joutl:

.I“(}

Vout

Ov

AC100 v
100 %

25°C

ON/OFF Control Jeve!

Vout

Oy

ON/OFF control level

Vout

- v

oN/oFF control fevel



Outlput tall time

with ON/OFF CONTROL

[Z v

24y

2,

MS-10

Condilions Vin: AC100v

o
|
3o
i
f
5

B ot

i o NEQPAN 33

Fy gt

Iv /DIV

/10mS /DIV

TR mams:
= i : }
3v /DIV 20»8 /DIV

5- T T [ et B ]
. +
- B! :

FUJL SAFETY

5. /DIv

S0m3/D1V
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lout: 100%
Ta : 25°C

Vout

Ov

ON/OFE Control level

Vout

Ov

ON/OFF Contrel level

Vout

Dv

oN/9FE control level



Hold up time

I }1Zv

Hold up lime(ms ) —

Hold up time(ms )

Hold up limetms ) —

1/

2233

s o |

Condilions Vin : AC 85 v
ACIOQv-—---
AC132 v ———

Ta @ 25°%C

'-. . . .

-~ —_i

: i _—— : :
e e— e

.5:0 4 ’ . . /bo
Qutpul current ¢ £
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2%

| MS-10

Dynamic line — &eszonse l

Vin 1 AC85v T—— AC132v Conditions
Voutl: Rated
tout: 100

l Sv | Ta 25T
-t Vin
S0mV/ 51y | 200m5/ 9V
! 1LV 1
" i
-t \//n
50w/ 91v] Z00mS/ D1V
I 24 y |
h — e\t
1 -t /N
SOmvV /9 v 200wS/ D1V
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Dyvpnamic  load

response

L 3v |

lout 50=—=100% {= WOOH;

Conditions

%55

MS-10

Vin: AC 100V

Ta @+ 25°C

[out O == 100 % T=1©DHW

Y
\}
/00 mv /01v z2ms /D z00mv /Div| 2z ms /ol
+2.2% -1.8% +4.3 % =547

lout 50 —=100% {=1kHz lout O —=100% t=1kHz
1
T\
Fods Sarerel e Ak ss ‘ _ewat sareTy
y00mv /0Div 0.2 mS/Dliv 200mV /DIv| 02 ms /Div
+2% ~-1.4% + 4 % -3.2%
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Dynemic_load response MS -0 }
Conditions Vin: AC 1Q0 V
Ta + 25 °C
[ 2v_ |
lout 50—<—=100% f=100Hz lout O === 100 % 1 =100Hz
| AN
- T B 1O 1 S O I |
; o ; S
- , : S A R
L T\ ~ . s
r ) :
: t i i
100my / DIV 2 ms/DIv 199 mv / DIV 2 ms /DI
+0.67 % -0.5% +1.2%. - 7.0 %
lout 50 —=—=100%, f{=1kHzZ lout O —==100% T=1kHz J
5 I
| T "iw'i%: [‘
~ TL" ra g t - e
UM RN IS0 1007 106 30100 MM VM :‘
g \L ‘,’""““
r 5 i i
5 Jt
20mv /oiv| 0.2ms./Div 00mv /oW 0.2ms /Div
+0.93% =0.67% +/-3 % ~0.33 %
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Dvpamic  load response

MS - 10

Conditions Vin: AC 100V
Ta + 25 °C
L 2¢v |

lout 50==100% f=100Hz lout O ——= 100 % t =100Hz

o % . T iy 3 Laias s ~ - puital

100wy / DIV 2ms/Dlv /00mv /DIV| 2 mS/DlV
+0.16 % - 0.16 % +0.33 % ~0.54 %

r lout B0 -‘9'100% T:H(HZ [ lout O —&9-100% T:H‘(Hﬂ

100mv /Div|  0.2mS./Dly 100m\V / DIV 0.2mS /Div
+8.2] % +0.13 /% +0.33% -0.38 %
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Response to brown out

Condilions Vin.:

27
 MS-10 |

AC 10Qv
lout:100%
Ta :25C

Brow out time

T e SRA TR
T

4

— R B

3 : ? s
. g

Vout A 40ms
B: 70ms
C:100ms

Dv

vin

/Y% /Dlv'

20mS/ DIV

l I Pa% ]

A

B c

Vout

Ov

w-xv

Vin

3v/D\V&

20mS/ DIV

L 24y |

A BC

—

—~— Vout

N

qrT

Vi

\AARA
V

X

Vin

Sv /Div

Z20m8 /D|V
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Inrush current

2
Vs

wavetome MS- /0

Switch in phase angle
of input AC valtage

¢ =0°

Switch in phase angle
ot input AC voltage

@ =90°

Conditions Vin :
Tout:

Ta

‘:
& ~t+— Vin
10A /DY Z0mS / DIV
l*'f‘ B
: V—&-M Ry = Tin
\/ VYA
0N /DIV 20mS /D1V
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Leaka&e current

Sy |

/12 y ]

24y

(MA)

LeakaBe current

(mA)

(MA)

LeakaBe current

LeakaBe current

0.3

0./

743

MS -0

Conditions FG—- ACG SHORT
Vin :@0 or DC
lout : 100%

R 0% ———~
....................... Td : 25°C

o 85 /00 110 120 730

0 AT /bo . //b LY
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MS-/0

— Frequency
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