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Terminology used

Detinition
Vin -----Input voltage

Vaut----- Qutput vaoltage

hin ----- Input current
fout ----- Qutput current
Ta ----- Temperature
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SPECIFICATIONS
AQ08-01-01 A

Model MS-11MS-1IMS-1IMS-IIMS-1IMS-1IMS-1THS-11¥S-11M5-1]
Ttems -2 51 6| 9! -12 -15 -18 -24 -2§ -4§

1 | Nominal Qutput Voltage vl 2 5 i 8| 12| 15 18] 24| 28| 48

2 | Maximum Qutput Current Al 200 201 17| 12] 10 8§16.5 5 4(2.5

3 | Maximum OQutput Power W 40100102 | 108120120 117! 120112120

4 | Efficiency (Typ) (»1) 70| 761 76| 78| 81| 81 43! 84| 8 | 85

5 | Input Voltage Range {(*9)|— 85~132VAC (47~440Hz) or 90~165VDC

6 | Input Current (Typ) (+s1)lA10.9]2.212.2]2.352.6[ 262,35 2.4]2.372.4] | |
7 ! In-rush Current (Typ) (+2)|Al 304 at 100VAC

8 ! Output Voltage Range %! +108 (Typ)

9 | Maximum Ripple & Noise W 50| 50| 50 60 60| 60| 80| BO| 80| 100

10 | Maximum Line Regulation (+3)mM 20| 20 24| 36| 48| 60| 72| 96| 112 | 1921

«2 * Uhen resuming operation in less than 8 sec after power failure at no lcad,
softstart circuit will not limit the in-rush current at turn-on.

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

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

*5 © Constant current Limiting with automatic recovery,

*6 : Inverter shut~down method, manual reset.

*7 ¢ At 100VAC input, and output power of 100 ¥.

=8 : TTL compatible input sgreater than ZV or open’ shutdown, OQv~0.3V+:‘pover on,

Supply voltage to CNT must not exceed 7V.

*3 { Ratings : Percent of maximusm output current or maximum cutput power, Whichever

is egreater.
i) With respect to operating temprature
-10°C:-- 60% , 60°C---70%
0~50°C-+-100% , 71°C---50% (61°C~71°C Forced air cooling)
ii) With respect to input voltage
85~132VAC , 110~165VDC:--100%
a0~110vDC:-- 809

ANEMICLAMBDA

11 | Maximum Load Regulation («&)wM 20| 20| 24| 36| 48| 60| 72| 06| 112 | 182

12 | Over Current Protection (+5)[A[22.0122.018.513.0 11,0 8.8 [7.2 5.5 4.4 [2.8
~26.0~26.0~22,0~15.%13.0~10.5 ~8.5 ~6.5 ~5.% ~3.3%

13 | Over Voltage Protection (»6)[Vi2,7 5.75 6.3 [10.5 [14.0 [17.5 21,0 28.0 SZ.7 0.2
22.46.28 ~7.511. 15, 0-18. 722, 5-30. 0-35. 0-60. 0

14 | Hold-Up Time {(»Tind More than 20ms

15 | Remote Sensing ) — Possible

16 | Remote ON/OFF Control  {+8)- Possible

17 | Parallel Operation — Possible

18 | Series Qperation — Possible

19 | Oporating Temperature (+0)FC] ~-10 ~ +71

20 | Operating Humidity % 308 ~ 908 RH

21 | Storage Temperature §e -30 ~ +85

£2 Storage Humidity % 108 ~ 95% RH

23 | Cooling - Convection cooled

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

25 | Withstand Voltage kV Input=-OQutput , Input-Chassis:+-2.0kVAC lmin (20md}

26 | Isolation Resistance Q] More than 100MQ at 25°C and J0BRR__ Output-Chassis -500VDC

27| Vibration — Less than [9.6m/s*

28 | Shock — Less than 44.im/s®

79 | Veight _ g 330

0! Size — Refer to (utline Drawing

NOTES
*] ¢ At 100VAC & maximum output pover.




33
Circuits used for determination

(1) Steady state data [—_ — [

controlled temp. chamber

(2)Warm up voltage drift

| —

— L JAC + O (A—
" o L
100V v PSSO | Y gR
‘, AC —

L

contorolled temp., chamber

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

Same as steady state data

(4)Over voltage protectionCo.w.p) characteristics

AC 100v

B




(9)O0utput rise characteristics

SD

AC
100v

(6)0Qutput tall characteristics

Same as output rise characteristics.

(7)Dynamic line response

. e\
D ANT—T—2)
AC l ool
100v S

(8)Dynamic load response

e

Pulse generator
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(9)Inrush current characteristics

S
—a7 o
AC 1 y
100 v _ @ VR
]
B
shunt
(10)Leakage current
(AN
S.D AC + @
AC 4
100V v) |rs.| [¥ g\m
AC_ —
FG

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

Range wed— AC + DC

(11)Output impedance

‘—"'_T
AC
100 v
oot i
osc:llator
Yt
. : Vo .
Note : OQutput impedance 'Z]=T75—'Rs (Rs:0.1)
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Lisl ot equipment used

EQUIPMENT USED MANUFACTURER| MODEL.NO
1 Oscilloscope HITACHI-DENSHI ‘V—1050F
2 Storage oscilloscope SONY-TEKTRONIX 7633
3 | Digital volt meter At D 5512A
4 AC. Ampere meter YOKOGAWAELEC.,| 2053
5 AC. Volt meter | p 2052
o | AC. Walt meter . 2041
7 | D.C. Ampere meter ' 2051
8 Variac MATSUNAGA SD-1320
9 | Variable resistive load IWASHITA-ELEC., | 4370 e3¢
10 | Dynamic dummy load TARARIZANA | PSA-150D
1 Digirush currenter ' PSA-200
12 | Oscillator NELRCULT ek | cr-116
13 | Controlled temp., chamber TABAI INP10O5
14 | Leakage current meter YOKOGAWA-ELEC.,] 3226
15 Equipmde\;%”f]?cr line response ~BUILT IN-HOUSE
16 OUtpmm@%ﬁ??ﬁgeequipment !
17
18
19
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Regulation — line and {oad

temp. drift

r

J y

]

1. Regulation —line and load

Qv
o

MS-1]

Condition Ta: 25°C

/12 v

fout: 100

lout VINIAC 85 v|AC/00v] ACi32v] line regulation
D % 18,003 Vv]|30/3V3e0s3V| p mv p %
50 % |5 p0Fv|5009 v|Zoodv| 0 mv 0 %
100 % | 5005 v| 5.005v| 5005 v 0 mv 0 %
load gmvi P mvi Fmv
reguiation 2.6 %l 0 b %l pib %
2. Temperature dnft Conditions  Vin :
fout:
Ta 0°Cc| 25C| sp°C { Temp.stability
Vout | £.983v|5.005v| S.0slv| 28 mv| 0.56 %
l
1. Regulation —line and load Condition Ta :25°C
lout Vinl AC 85v| ACIOOv | ACI32v] line regulation
0 % 12,03y 2015 vh20i4vi 3 mvl| 9.025%
50 % 112,002V 2013V 12043V /) mv|g p08%
100% 1,2.010V 12010V |2.00]v ) MV p.p8%
load 3 mv 5 mv 5 mv
regulation 0.025% 0.06% | 0.04 %
2. Temperature drift Conditions Vin : AC 1( Qv
Ta 0 C| 28°C| 50°C| Temp.stability
Vout /987 vls2.010v 2025 v S8 mvi 0.48 %
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‘ne v

[ 24y

|

1. Regulation —line and load

MS-14]

Condition Ta :25°C

ootV | AC 8§ v|AC/00v |ACI32v| line regulation
0 % | 2403v| 24.02v| 24.03v /omv| 0.04%
50 % | 2402v| 24.02v| 24.03v| 19 mMV| ).g47%
100 % | 24902v| 24.02v| 24.03v| 0 mv| p.p4 %
oad /0 mv O mv O mv
regulation )0kl 0 % 0 %
2. Temperature drift Conditions Vin : AC 100V
Iout: 100 %
Ta 0 °C|{ 25°C| 5¢°C | Temp.stability
Vout |23.95 v i24.02 viz4 06V | //0mv| 0.4 %
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Qutput voltage and ripple voltage v.s. input voltage MS -]

Conditions [out: 100%
Ta :0C —=————
29C ———

L bR ] ' S ?O.Cs

o~

T

[,
S

UMFMiI/p/@e

\—‘;/}M,m goz
\
|
|

Outpul vollage ( v )
Rippte voitage (mv)

0 T A A
[ 2v_ | | | /?C IH:DUt:VO!td:gE (:v):-—:—-——

12+ 800 : : : : : : : : :
ok ~ o0 [\ Qu%p_uféya/zhéw

L / 9?3 2;2 3'9&

\
\

w
S
S

Output voltage ( V ) ———
o
T
N
3

Ripple voltage (mv

~
D
<S

9 o\“‘&b"fo'éo'e'o'/aa
| 24 v | AC Input voltage ( v ) ———

500 / Wi aazputydm;& ______ _

400} .\ ),> o'c.;ies'c. sjfpz

16+

12+

|

Outpul voltage ( v )
Ripple voltage (mv)

-~ ™
T

\L kit
0o 0 0 w w # 0
AC Input voltage (v ) ——
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Efticiency and input current v.s. output current MS - 11

Caonditions  Vin: AC100v
Ta : 25°C

L5y ]

Jr /00

30 i EECeNGE

LY
T
()

Input current (A)

Etficiency

-
=

50 | | | /00
Output current ¢ &)

D
S

| 12 v |

3- 4 100 i N A
) A W = - 157

30

N
T
(%)

Toph cotrent

P —

Input current (A)
:
Efficiency

A\
¥

0 0 50 100
Output current ¢ 5

| zdv |

- ..... £ lc',tenc/

70

N
T
()

Infnuft cuttent:

o~
<

Input current(A)

Efticiency

i3
[49

7 790
Output current ("% )
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Warm up voltage drift

12/
6%

MS -1]

[ /12 v

Conditions Vin: ACI100Qv
VoutIout:100%
Ta : 25°C

F0.2| b e

SPY S S O W N O WO WO SO

Output voltage drifl ¢4

0.2} AN WOV SURON U U N N S S

N S O W TS N N S WO

%) S W N N O N R

S J RN SRR SUSSNS SO N NN NV O SO WO S S

Output voltage dritt co——
S

Y RO W O W OO DO S W T

S /7 | S— .....

Outpul voltage drifl %)

) 20 W w2 4 b T

ANEMICILAMBDA



O.CP characteristics

VOlldSe (v)

Output

voltage(v) -

Output

Outpul voltage(v)

%

MS -1/

Caondilions

Vin :AC 85v

AC132v— - —

Ta :25C

‘—AC 95\;/ /00‘/53132\/

/)0 /20

Outpul current ( &£ )

730 40

2t

101

//) /20

Qutput current ( &£

/39 /}m

24

20

17

A 850, 100V 132V

12

740

h)
44

/] /ﬂb /?0

Qutput

/)0
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Q.C.P characteristiCs

voHdge(v)

Output

[ |2 v ]

Output voltage(v)

[ 24y |

Output voltage(v)

%
MS -1/

Condilions
Ta

Vin

AC100 vV
0 =
25¢c----
50¢c—-—

/éﬂ

0 4 /.¢0

24

20}
b

12

//0 120

130
Qutput current « &4

1)0 /?0 7

30 140

Output current (24 ) —
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Q. v.P. Characteristics

3
Ze

MS-11

Conditions Vin :AC100v

lout: O
Ta : 28°C

| S v

L‘”‘ 0y

IV /o1y $mS/ 21V

12 v

Jel DV

SOws /29/\/

24 v

““—--——.DV

S0m$S /D)v
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Qutput rice time

%

MS-11

A B C

Conditions Vin:AC85v,100v,132v

Toyt: 100 «
Ta :25C

co4

.

—  Vout

— Vin

20m$/2>)\/

[ 2v |

Vout

Qv

Vin

[ 24y |

g

] "

—— Vout

Dv
— Vin

(5- 1% //D} v

fﬁms /_29/\/
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MS -7/

Qutput rise time
| LB C
Conditions Vin:AC85v,100v,132v
C A I.OUt'- O %
ﬁq Ta ; 25

R, | I

= fV!# — Vout

i ov

L N Vin

v ey 208/ 1Y
c B A

, /2 V ]

I Vout

: :

I A

L l

v N L

‘J - Vinh
3v /o 20 m8/ o1v
C B A
| 24v ]
V= ,

- — o =T Vout

& ‘ Ov

' -t Vvin

R G

Sv /oiv

SOm3 /ﬁ/\/
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MS-1]

Qutput tall time

A B C
Conditions Vin . ACB85v,100v.132v
lout:100 <

AL ¢ Ta :25C
J v _
| A8 1 A 1
N\ i Vout
98- i - ‘ 4» _l
LL.“{H. 4
BN
— ~t—
Vin
IV /o1y 50 mS/ DIV
AB ¢
12 v R 217 ,,,‘
N 3 W \ | T Vout
VL
)\
. i\

L_ 24y |

’ — Vout
\
ll“-’ ...... - —— 0\/
-~ vin
Sv /Div 0mS o1y
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Qutput taly

time

Conditions

A B c

%

MS-1/]

A

lout:

B C

Vin  AC85v,100v,132v

0 «

Ta .:25C

Vout

g ‘/?

e
L—

[
2y

A
4

AT

T
N - RN
R 74 BN 1.0
R N O [

B — V,‘n

[ 12 v

Vout

. b
- |

—p Ov

[ -~ \/ih

L 24y

S Vout

- Vin

Sv /orv

5S /v1v
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Output rise time with ON/OFF CONTROL

%

MS - 11 i

Conditions Vin: AC100v

/2 v

. 1
L =
L |
- -
/v /DIV JOmS /DIV
IRy A
| — ]

3v/DIV 2048 /DIV

24 v

L Ly
f NE: N 'i oo S o -
Jv /DIV 5025 /DIV

ANEMICLAMBDA

Iout: 100 %«
Ta : 25°C

Vout

Dv

on/ 0FF control level

Vout

Qv

oN/pFF control Jevel

Vout

Ov

oN/ofF control level



Quiput fall time with ON/OFF CONTROL

L

Sy

2//33

MS-1]

Condilions Vin.: AC 100Qv

f 1
r \
IR
r \
; NG 3
r ‘N - . ———t
||1..,. CEEES EERRE ERI SR
L.
NEOPAN SS FUJ! SAFETY
v /DIV /10mS /DIV

12 v

.

FUJ! SAFETY

24 v

v /DIV Z20m3/DIV
Sv /DIV S0m3/DIV

ANEMICLAMBDA

[out: 100%
Ta : 25°C

Vout

Ov

oN/oFF contiel level

Vout

Ov

ONJOFF conttol Jeve)

Vout

Dv

oN/oFF control level



Hold up time

LS v
| 12 v
| 24 v

22 /33

MS—//V T

Conditions Vin : AC 85y
AC 100v—----
AC 132y ———
Ta : 25°C
300
(7))
e 200
o
1=
=
S e
z
Qo
T
0 .5'0 | | | 4 /bﬂ
Output current ( 3¢ ) ——
30D} S R
\é‘% N T
£ 20
= !
E
S 1w
o
(@]
-
D 50 o0
200
PR
P
E
a. 0p
=
=
@]
oy
0

Output current ¢ &)
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Dynamic line response

2
4

/\1

S-1/]

Vin t ACB85v ——— AC132v Conditions
Vout: kated
fout: 1004
[ Y Ta :1257C
"
-~ Vout
ol
J
X
~1— Vin
50mv /5y 200mS/ 01V
‘ /2 v
i ‘ —~t— iyt
T
; T
:
1 ~+— Vin
50mV/39}Vl 200mS/ 91V
| 24y
i ks 4
" i ——t——— Vﬂ”f
! _
5091 v 200%8 /91y
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__Dypemic_ load

response

%

MS-1l |
Conditions Vin: AC 100 V
Ta 25 °C
L5 v ]
Iout 50 == 100 f=100Hz ( ’

fout O == 100 % f=100Hz

1]
HE | insannnal i (NNR.
F— ] .‘-'—:## ’- + -+ ﬂa'}m‘*'-f'
- T - " -
- -y seananniil ,
1
200mv /D 1V 2mS / DIV 200my / DIV 2ms /oIy
+ 4.0 -3.8% +b.8 % -7, J
lout 50 9100% T:H’(HZ ‘\ IOUt 0 -69-100% T:1KHZ—}
l
| T InEEE R
x?u ; . f: AU ): :11: 1 ......... 1% , T—[
;ﬁ ++ -+ "‘\' I T ,:v,' + :
i ] ! T i :
genkdin o
: HHE t T L
| E
200mvV /Div] 0.2mS/Dlv 200mv /DIV] 0.2mS/Div
g +4.0 % -3.b % + 7.4 /s ~5.4
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Dypnami¢  load respopnse

L2y |

Conditions

25/
33

MS -1 |

Vin
Ta -

AC 100V
25 °C

Jout 50 == 100x f=100Hz

{ Jout O —=—= 100 % T=7OOH;)

g 7
L e
. : s

T .
" TTT

- I
% »

(00mV /D1 2ms/Dlv

100my / DIV

.
2mS /DI

+0.47 % -8.5 7.

t 1.2

- )4

Jout 50 == 100% [=1kHz }

l Jout O —==100% TzlkHzT

/00 my /Div]) p2mS./Div

| +0.58 7% -0-5 7

—

!
Has A
. ) 3 )
- n|
B
|
a-. T
|

J00mV / DIV

0.2msS,/ DIV

+ ).

- .0
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Dvpamic load response

[ 2¢4v ]

2543

NS
Conditions Vin: AC 100V
Ta 25 °C

lout 50 <—=—100% f= KDCJHZI

lout 0 == 100 % f=1004z
I | -
: Mo — e
™ re will
,‘I,_, . - &
/p0mV / DIV 2msS/ DIV /00mV / DIV 2 mS /DIy
L +0.25 % 0.2/ % + 0.42 % -0.5% |

Iout 50 —=—=100% t=1kHz

Jout O —==100% f=1kHz

] r 3
I Iy T
: ' o A
i a 4 -y
‘ I _—
% - ‘i .:,..
100 my /Div| 0.2mS/Div /00my /DN 0.2 mS ./ Div
+0.25 % - 0.17% +0.42 %, -0.33 - B
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Response to brown ocut

s

5v ]

12 v 7

L

24y |

MS -1) J

Conditions Vin : AC 100V
A B8 ¢ Fout:100%

f

Ta :25C
Brow out time

5'&" . — Vouz A 40ms
=77 A:40ns
' C:100ms

T T ‘s -]

BV o Y W
LM S it

QEBEESE
> | et

VA2

/v/Dlv‘ ZDmS/DiVj

g Vaut

378

oot

T
9 o

-~ - S
3v/DIv 20mS/DIV
A BcC

v‘»
S S0

I U L P
,'V.
3
1

3
~

-t Vin

Jv/01v J0OmS/DIvV
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Inrush current wavetome 1S - //

Conditions  Vin :
Tout:

Ta
L Sy

Switch in phase angle f
of input AC voltage

e - ' 1..
£=0 sV ey £ 1 ~E1l - lin

e \/I.n

/10A /D1y 205/ 91V

Switch in phase angle
of input AC voltage

® = 90" Iy ymanne ne o o o)

— e 1]".

— \/i n

10A /DIV 20mS/ D1V
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Leaka8e current MS -1

Conditions  FG — ACG SHORT
Vin @0 or DC

lout : 100%
Sv | S R S S 0% ————

0.3 ....................... ........... .......... Ta : 25t

(mA)

e —

LLeakaBe current

A T A AL

12v ]

0.3 R SRS S e — § ........... gmwg ___________ EMng ........... gmmg

(mA)

o)l R w{

LeakaBe current

) rﬁ ‘ Y7 A YY Y R Y/

24y i

/I SRS S SO SO S S S S T —

(MA)

) SN S N SO NN VRN SO SN S O SN

| eakaBe current
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