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Terminalogy used

Detinition
Vin --...Input voltage

Vout----- Output voltage

Im -----Input current
lout ----- Qutput current
Ta ----- Temperature
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SPECIFICATIONS

2 @
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LE BT ¥

=G

ADD9-01-01A
Model PS-17MS- 1205 1245~ 124S-1 MMS- 1 MS-1 MS- 1 MS-1MS-17
Items -2| -5 6] 8| -13 -15 -18 -24 -28 -44
1 | Nominal Output Voltage Vi 2 5 6 gl 12! 15] 18 24! 28! 48
2 | Maximum Quiput Current Al 0] ) 26] 18] 15] 121 103 7.56.5) 3.8
3 | Maximum Qutput Powver W 60 [ 150 | 156 | 162 | 180 | 180 | 180 [ 180 | 182 | 182 |
4 | Efficiency (Typ) (Do 69 78] 78 78! 81| 81| 83| 84] 85| 85!
5 | Input Voltage Range («9) 85~132VAC (47~440Hz) or 90~165VDC
6 | Input Current (Typ) («1)A] 1.4 3.213.273.413.573.5[3.513.5[3.5;3,5] | [
7 | In-rush Current {Typ)  (+2)|— 304 at 100VAC
8 | Output Voltage Range — 2102 (Typ)
9 | Maximum Ripple & Noise . | 50] 50| 50] 60] 60| 60/ 80| 80' 80100 !
10 | Maximum Line Regulation («3)myl 20| 20| 24| 36| 48} 60| 72; 96[112]192]
11 | Maximum Load Regulation (+=4) 200 20, 24 36 48, 60| 72! 961112 132!
12 | Over Current Protection («5)|AB3.0 33,0 28.6 19,8 [16.5 13.0 11,0 8.3 7.2 4.2
-39, -39,0~33,8-23,4~19.515.7-13,0 -9,8 ~8,5 ~5.(
13 [ Over Voltage Protection (»6)VI2.7 [5.75 6.9 (10,5 [14.0 17.5 [21.0 28.0 2.7 |6.2
~2,9-6,25 ~7.5-11.2~15.0~18, %22, 530, 0~35, (-60,
14 | Hold-Up Time («D}= More than 20ms
15 | Remote Sensing — Possible
16 | flemote ON/OFF Contrel  (=8)—] Possible
17 | Parallel Operation — Possible
18 | Series Operation — Possible
19 | Operating Temperature (+9)FC -10 ~ +71
20 | Operating Mumidity - 30% ~ 806 RH
71 | Storage Temperature 'G -30 ~ +85
22 | Storage Humidity : 108 ~ 958 RH
73 | Cooling -~ Convection rooled
74 | Temperature Coefficient ] Less than 1% at ~10°C ~ +71°C
25 | Withstand Voltage -~ Input-Output , Input-Chassis-*-2,0kVAC !min (20mwd)
26 | Isolation Resistance =| More than 100¥Q at 25°C and 70#RH  Output-Chassis---500VDC
27 | Vibration = Less than 11, bm/fs?
8 | Shoch = Less than {9¢.{m/s2
Y | Weight 16003
B0 [ Size Refer to Qutline Drawing
NOTES
1 3 At 100VAC & maximum output power,

Vhen resuming operation in less than 10 sec after power failure at no leoad,
softstart circuit will not limit the in-rush current at turn-cn.
From 85~132VAC or 80~1B5VDC, constant load.
From No load ~ Full load, constant input voltage.
Constant current limiting with automatic recovery.
Inverter shut-down method, manual reset.
At 100VAC input, and output power of 150 V.
TIL compatible input :greater than 2V or open:--shutdown, OV-0,8Y---pover on,
Supply voltage to CNT must not exceed TV.
Ratings : Percent of maximum output current or maximum output power, whichever
is greater.
i} With respect to operating temperature
-10°C-- 60% , 60°C---70%
0~50°C---100% , 71°C---50%8 (61°C~71°C Forced air cooling)
ii) With respect to input voltage
85~132VAC or 110~165VDC---100%
90~110VDC--- 80%
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Circuits used ftor determination

(1) Steady state data l _ [

(2)Warm up voltage drift

AC
100v

contorolled temp., chamber

(3)0ver current protection (o.c.p) characteristics

Same as steady stgate data.

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

AC 100v
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533

(5)Qutput rise characteristics

S
T LAY
) =
AC
100V VR
(6)0Output tall characteristics
Same as output rise characteristics.
(7)Dynamic line response
A\ AN
SD 2R
AC
S
100v VR

(8)0Oynamic load response

VR 2
AG | 1 I
100V VR 1
4

Pulse generator
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(9)Inrush current characteristics

S
-0
AC
100 v @ VR
shunt
(10)Leakage current
S.D AC + @L
AC 7 |
AC_ —
FG
7

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

‘Range wed— AC + DC

(11)Output impedance

_'___—7
|
AC '
100 v
ﬂ—* —
-—- osalrcxtor
L
. 7o
Note : Output impedance |Z2|=- L= R: (Rs:0.10)



List of equipment used

EQUIPMENT USED MANUFACTURER| MODEL.NO
1 Oscilloscape HITACHI-DENSHH V-1050F
2 Storage oscillascape SONY-TEKTRONIX 7633
3 | Digital voll meter At D 5512A
4 AC. Ampere meter YOKOGAWA'ELEC, | 2053
5 | AC.Volt meter ; 2052
o AC. Watt meter . 2041
7 OD.C. Ampere meler ’ 2051
8 | Variac MATSUNAGA SD-1320
9 | Variable resistive load IWASHITA-ELEC., | 43/ 236
10 | Dynamic dummy lcad T%}S{%%IR’ZQEJTAICS PSA-150D
1 Digirush currenter ‘ PSA-200
12 | Oscillator NE RS o | CR-116
13 | Conlrolled temp., chamber TABAI INP105
14 | Leakdge current meter YOKOGAWA ELEC.,| 3226
15 Equipmd&:-/r%gni?é‘ line response ~BUILT IN-HOUSE
16 ou tDUtm@%ﬁ??ﬁé eequmment ’
17
18
19
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1.

Regulation - line and load

)2

Condition Ta:25°C

Tout ViNIAC85 v | AC/00 v|AC)32 v| line regulation
0% |s.020 V| 8020 V| $.020V 0 mv /A
50 % |3.016 V| S$50/6 Vv|5.016v ¢ my 0 %
100 % | 85013V 5013 V|8 013V 0 mv 0 %
load 7 mv 7 mv 7 mv
regulation 0.4 % 014 %\ pid
2. Temperature drift Conditions  Vin : AC100 v
Iout: 100%
Ta 0 °C| 25°C| $p°C| Temp.stability
Vout £989 viSos3v 8020 v| 3] mvigbs2 %
| /2 v |
1. Regulation —line and load Condition Ta:25°C
lout Vinl ac 85 v| ACsoov| AC/32v| line regulation
0% [ 12022V | 12022V | 12.022 v g mv J %
§0 7% [ 12007V ] 12.017v | 12,017V g mv 0 %
100 7% 12,013 V| 2.0/4V|)12.0/4 V / MViD.po8 %
load 7 mv g mv g mv
regulation) p 075 %| 0.07%| 0.07 %
2. Temperature drift Conditions 'Vin : AC100 v
lout: 100%
Ta 0 C| 25°C| &p°C| Temp.stability
Vout 11958V 12014 v | /2.03/v| 73 mv| 0.6 %
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Regulation - line and load

o
ét\

12

Condition Ta:25°C

lout vin AC85 v|ACrpp v |ACs32 v line regulation
0% | 24.00v| 240fv| 2409v| ¢ mv| 0 %
50 % | 24.09v| 240fv| 2409v| p mv 0 %
700 % | 2408y | 2409v| 24.00v| 9 mv 0 %
load 0 mv g mv 0 mv
regulation 0 % J % 0 %|
2. Temperature dritt Conditions Vin : AC100 v
[out: 100 %
Ta p C| 25°C| B¥0°C| Temp.stability
Vout 23.96v | 2407y | 2400 v | /40 mv| 248 %



Qutput voltage and ripple voltage v.s. input vollage MS - 12

%

S v ]

2 v |

-

24y |

Conditions lout: 100%
Ta :0C -———
29C ———
50<¢

600

500 e
400 L\\‘ GMW@Q

3 : l\f
" \}\\
200 : [0 B

VEOE e e
100 \\ \‘ krgp@wzsz_~~

Output voltage ( v ) ——
Rippte voltage (mv)

g 0 40 70 30 90 /00
Input volitage ( v )

/2

T

/10

Ml
300 \\”‘
o 1 S
ool \1 b Bipple Va/@g

Output voltage ( v )
Ripple voltage (mv)

0 0 40 w80 20 100
Input voltage ( v )

A % S
2k 00! Ou&p«t%/iéjﬁ ..... :

12+

200

Qutput vollage ( v ) ——
Ripple voltage (mv)

D : : ; * * ¥ : + +
0 0 " 4 70 30 %0 700
Input voltage (v ) ——



Efticiency and input current v.s. outpul current

1/
{J.

MS -2

L sy T

Conditions Vin : AC 100v
Ta : 25°C

- 700

Esﬁici_eéc)/

80

T
(22)
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..... Inputﬁurrent ...........

Input current (A)
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Warm up voltage drift

L IRV

L 24v

|

Output voltage dritt ¢4

voltage drift ¢Co——

Output

Outpul voltage dritt ¢4

+0.2

+4./

)

2
%5

MS~12

Conditions Vin: AC100v
VoutJout:100 %
Ta : 25°C

+0.2

0.1/

-0.1

-0.2

+0.2

+0.]

0 20 40 Way2 4 & 8§ D

Time ——
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OC.P characteristics

VOHdge (V)

Output

l 12y |

voltage(v)

Outpul

[ z4dv |

Output voltage (v)

Condilions

J
//33

MS-12

Vin :AC 85v
ACIO0v-————
AC132v— - —
25T

Ta

—<— AC 35";/,/00;/. /32@

1)0
Outp

730 740

ut current ( %)

,g .........

140

0 100 00 7

Qutpul current ¢ %£)

20 737

24

i

20

16 |........

12

—*———éﬁCShQMv.é:s?v

b
~

0 00 1o

Output current ( :£)

720 730 740
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O.CP characteristics

Sy

L

12y

—

24y

VOHdgE(V )

Outpul

Output voltage (V)

VO“dge (v)

Output

Condilions

MS -12

Vin: AC100v
Ta : 0°¢c——

|

i
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!
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3 : : : : : :
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P77 ] - l !
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0.Vv.B. Chsracteristics | MSE - 12 l

Ta 25°C
[ Sv ]
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EEE SN ;
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AR AN ,
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‘ /v //‘:')V* $'ﬂm5//79/1/}

L 2v ] i
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7 e
FL T 1N
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N
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Qutouyt rise time MS -12
L E C
Conditions Vin:AC85vy,100v,132v
Iout: 100
c g Ta | 25
| ¢y i
J
r "“ - l Vpl/t
i !
)
F
1 - Ov
xJ' "-——-——V;”
Jv Sy 20m8 / o1Y
‘24
[ 12V J
= - E Vout
- v T
. o J AL ; !
- [T |
—rr e oy
LAANAAANAL ——
Sy /o 20m8/ 01V
C 8 A
| 24y ]
:;. l
N IR DUUE DORN Dee 3 ~ , Vout
L F1] Il
E
[ T ¥
: WEw A ma
neooclam - '— NS 0V
q N <+ Vin
&y Soiv]| 20m8/ 91V
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Qutout rise time MS -12
_ A B C
Conditions Vin:AC85v,100v,132v
Iout: O X
¢ ¢ i Ta | 25°C
L & |
T lii < Vout
F I i
- ; |
[~ > .
- A Vin
iy /o] 20nS/ 1Y
e 84
[ 2y ]
A <o Vout
L
/i
H
- L -
A Vin
3v /oIv 20m S/ D1V
e 8 A
| 24y |
1NN
W / o 1 Vﬂul"
i /
L. -
i /
o ' A Oy
\ e Vin
Sv /piv 20m8 /v
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Qutput talf

tyme

%

11 MSE - 12
A B C

Conditions Vin . AZ85v,100v,132v
fout: 100 4

49 ¢ Ta 125C
L Sy
faita — \ T Vout
i \ i
t \
1 R
ENRNNEA VR s
. [ : Ov
V/H
/v o 20ms /»IV
AL ¢
[ 12y
il 5 o Vout
1 \
; o\ -
i ‘Qg\
1 N av
r I [ T
3y /ﬂ/V 5'0»'3/19/\/
A8 ¢
| 24y
218
= ) i - Voul
' I
\‘1
i \
\
TN
L ‘ A O
I S 21
Sv /o)v §0mS /v
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Quibut

! MS - 12

A

m

Conditions  Vin

L Sv

CAC8BEY ,IG0OVA

G
lout: O
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Output rise time with ON/OFF CONTROL

sv |
f 12y T
L 24y l

20,

MSE - 17

Condilions Vin.: AC100v

lout: 100 %

Ta : 25°C
o ki.yu.”” Vout
' " T
— !
? J — Py
i ~=————— N /FF conlral Jevel
/v /DIV Sm 8 /DIV
f T % i —— Vout
g A
y.
L‘- -+
- av
——— ON/OFE Cantro] level
3v  /DIV 10mS /DIV
T e = Yout
L N :
:-. : 1 Ov
ON/DEF control Jeve/
Sv /0iv Z0m8/D\V
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Output fall Lime with ON/OFF CONTROL [ MS- 12
Conditions Vin: AC100vy
lout: 100 %
Sy ] Ta : 25°C
- T Voul
- ; - ov
- ONJOFE  control Jevel
v /DIV Smd /DIvV
12y ]
]» T ] Vout
3 |
- e — Ov
¢ T Ao/ control Jevel
Jv /DlV[ 20mS /DIV
24y ]
TTTITTT]
=\ -1 Vout
" Tt ;
.
. f “ ov
: ~———ONJOFF control level
Sy /DIV 20mS /DIV
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Hold up time { MO -/2 ]
Condilions Vin : AC 85v
AC 100v—----
AC 132y ———
L J v ] : : : : : Ta : 25°C
300 freerreenged : : :
-
= 2001
Py
E
S
©
o
T
a
| 1Cv |
300
g 20
P
E
S a0
~
°
I
[ 24 v |
200
‘é 200
Py
E
g- 700
=
o
T

0 50 N
Qutputl current « )
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Dynamic line — Response

23
%

| MS - 12

Vin s £C8B5v ——= AC132v Conditions
Vout: kated
toul: 100
l Sy Ta 125C
" . - Vout
‘. S _ 1 Vim
somy /s 1 200mS/ 9)v
l 12y
[
: T
M—q —~t— Vput
; I
‘ = 13‘ . = V;”
5omv /oiv 200mS / DIV
[ 24y
: i
‘ ] Vout
—— Vin
LomV oy 200m38 /D1v
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Dvpamic |odad response MG -2
Conditions vin: AC 100V
Ta 25 °C
[ sv ]
lout 50 <= 100 f=100Hz | lout O == 100 % 1 =100Hz
l ] ] i
1 | [ ammnnii |
AR | - ' 3 :
- N ——
EEEN ' ;: -
- LELb ey Jp ,,,,,,,,,,,,, i
mmv/mv[ 2 ms/ D 00y /DIV|  Z mS /Dy
+0 4 % ~1.2% +3.2% 4.0 %
r )
lout 5O —=—=100%, f=1kHz lout O —==100% f=1kHz
f | : |
T r 3 L
PN TR =1 AR
L —N
" HJ ,,,,,,,, AR \‘
{
/va/DleaZ msS /DIv 100my / DIV 0.2 ms /Div
+ b o -1.2% +3.2% ~30%
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Dvnamic lodd respopnse

¢
“%;

MS -2
Conditions vin: AC 100V
S Ta 25 °C
[ ‘2 V l
lout 50 == 100% f=100Hz r fout O == 100 % TﬂOOHJ
I
- I, | [
109mN / DIV 2mS/ DIV 100 mN / DIV 2 mS /Dy
. +042Y - 0.42% +0.467% -1 67%

1
lout O —2-?100% T=H‘(HZ

lout 50 == 100, {=1kHz
T 11 | Y
o ot ;
| IK'.- i
/00mN /DIV| 0.2 mS /Div 100m N /O 4.2 mS/Div
+ 0.4z, -0.42% +0.47% -2.33% |
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Dvpamic  load response [ MS -,2 !
Conditions Vin: AC 100V
Ta 25 °C
24y |
lout 50 =—=100x f=100Hz [— lout 0 ——= 100 % 1 =100Hz
. | S
: T =i
- 4 § ’ ?‘ ?‘ ¥
lL-_ " j—— : .. (_ﬁ, ottt 44 a.:.“
§omv / DIV 2ms/DIv Eom\ /S DIV 2 mS /DI
i +0.15 % -0.13% ] r0.285 % ~0.73% |

lout 50 == 100 {=1kKHzZ

lout O —<—>—]OO% T:1KHZ

—

[
‘, I IS
i_ v L LT ’-
L 5 ol (‘
* i [ -
SomV /DIV] 22 ms /Div m N/ DIV 0.2mS/Div
+0.15% -0.13% +0.23% -0.427.
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Response

to brown out

%

—

MS -2 ‘

Conditions Vin: AC100v

[out: 100 %

A 8 ¢ 5
[ | Ta 25°
= Brow out time
S
‘ ‘, ] A: S50ms
. — ] Vout B : 80 ms
:o: 3_ ................ _1 C ,110 ms
3 [ :
] !
L [ 1
L L ! ‘
T |
i Iv /ol 20m8/ 217
A B ¢
127 1 | , ]
|
[ v Vout
=N\ :
13
i I 3
\ N \
[ -~ Vin
3y /oiv) $0ms /DI |
A B C
L 24y | I ]
Vout
-t Vin
Sv /oty 50-3/ 01V
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Inrush current

Switch in phase angle
of input AC vclitage

®=0°

Switch in phase ang!e
of input AC voltage

@ = 90°

wavetome MS -2
Conditions Vin:
[out :

Ta

-

W%Lq ;l- 7] | Iin

b
T h Yin
104 DIV 20m8/ D1V
: 1 T
) | —t—Tin
1 t i
+ + )
CUINAANANAAN < v,
V V V \ Y \ vV
104/ DIV 20m3/ D1V
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MS - 72

Leakage current

Conditions FG— ACG SHORT
Vin @0 or DC
lout :100%
s v ] A 0%
0.3 : : : : : :

—

(mA)

] — T yn s v

LeakaBe current

[ 12 v |

(mA)

Leaka8e current

0" st 100 110 120 /30

[ 24y |

(MA)

LeakaBe current

2T 700 170 120 130
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