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MST 030-10

MS 030-10

HIGH EFFICIENCY
DC POWER SUPPLIES

Bench model Module Cv CcC

MST 015-20 MS 015-20 0-15 V 0-20 A
MST 030-10 MS 030-10 0-30 V 0—-10 A
MST 060- 5 MS 060- 5 0—-60 V 0—-5A

® [nput 185—250 V AC, 45—500 Hz.

@ Efficiency as high as 80% at 300 Watts output.

® Small size and weight.

® Constant voltage/constant current.

® Protected against all overload and short circuit conditions.

® Built-in over voltage protector to protect against internally and externally generated over voltage
conditions.

® Unit will operate for a period of 40 mS at full load after removal of AC input.

® Very low conducted and radiated interference by optimized filtering.



COMPARISON WITH CONVENTIONAL POWER SUPPLIES

The new MS power supplies use high frequency energy conversion and regulation, which means
a considerable size and weight reduction of transformer and capacitors. They also offer a large
improvement of efficiency. Another advantage is a larger allowed AC input voitage variation. A dis-
advantage of the switching regulator, compared with the series pass regulator, is a worse specification
of regulation, ripple and recovery time. However for many applications these specifications are still
sufficient.

CONSTANT VOLTAGE/CONSTANT CURRENT REGULATION
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The MS and MST power supplies can be used either as a constant voltage source with a limited
current or as a constant current source with a limited open voltage. The change of mode occurs
sharply at the crossing of the voltage and current setting.
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R.F. INTERFERENCE

Conducted and radiated interference are kept very low by optimized filtering.
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CONSTANT VOLTAGE OPERATION

Voltage control
Remote programming

{(Only MS models)

Remote sensing
(Only MS models)

Voltage regulation

Temp. coefficient

Long term stability

Ripple and noise

Recovery time

MST models 10-turn potentiometer, resolution 0.02%b.
MS models 20-turn screw driver adj., resolution 0.3%,

The output voltage can be programmed externally by a variable resistor
of 0—5 KOhm (0—10 KOhm for MS 060-5).

Programming with an external voltage (1 V per V) is also possible. At full
load the programming speed is 300 V/sec. (measured with a triangular
waveform).

+0
Separate amplifier terminals enable s$+O
the output voltage to be regulated at joad
a remote load point, using two sen- o C .
sing leads.
-0

0.05% from max. voltage for a + 10 to — 15% AC line voltage variation.
0.05% from max. voltage for a 100% load variation.

Less than 0.01% per °C.

Drift is less than 0.1% during 1000 hours under constant ambient and load
conditions after a warmup time of 20 minutes.

10 mV r.m.s.,, 50 mV p-p.

500 micro-seconds for recovery to within 30 mV of steady state voltage
after a step load change from 10%. to 100%b.

CONSTANT CURRENT OPERATION

Current control

Remote programming
(Only MS models)

Current regulation

Temp. coefficient

Long term stability

Ripple current

MST models: single turn potentiometer, resolution 0.02%.
MS models: 20-turn screw driver adjustment, resolution 0.3%.

The output current can be programmed by an external variable resistor of
0—5000 Ohm or by a voltage of about 0—-0.5 V.
Programming speed: MS 015-20 0.5 A/mS

MS 030-10 05 A/mS

MS 060- 5 0.25 A/mS

0.2% from max. current for a + to — 15% AC line voltage variation.
0.3% from max. current for a 100% output voltage swing.

Less than 0.05% per °C,

Drift is less than 0.4% during 1000 hours under constant ambient and load
conditions after a warm-up time of 20 minutes.

MS 015-20 40 mA r.m.s, 200 mA p-p.
MS 030-10 10 mA r.m.s.,, 50 mA p-p.
MS 060- 5 5 mA rm.s., 25 mA p-p.



REMAINING SPECIFICATIONS

Input voltage

Hold up time

Ambient temperature

Parallel and series
connection

Over voltage protector

Isolation

Cooling

Meters

(Only MST models)
Finish

Weight and size

185-250 V AC 45-500 Hz.
Starve out: 175 V AC.

The unit will operate for a minimum of 40 milli-seconds after AC power is
removed.

— 20 to + 50 °C, 100% load.

Special design enables parallel and series operation without any precau-
tion. Series connection up to 300 V is allowed.

The built-in O.V.P. can be adjusted with a 20-turn screw driver adjustment,
range 4—18 V. MS 015-20

4-35 'V MS 030-10

4-70 V. MS 060- 5

The output terminals may float 400 V above or below ground.

Natural convection. The air must flow freely through the vertical heat sink
and through the case for effective cooling.

Meter with selector switch for voltage and current.
Accuracy 1.5% of f.s.

Dark gray case with light gray front panel.

MST models 6.3 kgs 215 x 89 x 325 mm (w X h x d).
MS models 5.5 kgs 215 x 89 x 270 mm (w X h x d.)
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Power supply interconnections

i

c 09 —D—
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l o5 —

L}# Q016 ovp

Connection of the terminal strip

6 7 8 9101112 13141516
N R TR Y [ I S I N

Remote sensing

All units have connections for remote sensing to enable regulation
at the load point. If remote sensing is not used, the terminals S +
and S - have to be connected to + and - respectively. A voltage-drop
of 0,5 V per lead can be compensated.

Connection of the terminal strip
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By means of a resistance

6

; ecc MS 015-20 MS 030-10 MS 060-5

9 Revc 5 K 5 K . 10 K
10 —
11
12

13 — Revc
14
15
16

Recc 5 K 5 K 5 K

Series connection

Two or more power supplies of the same model can be connected

in series by simply connecting the + of the one with the - of the other
power supply. In this case both vdtage adjustment resistors (internal
or external) have to be varied to control the total voltage

- =

[ERRRURNNN

q)GB

LITITTTT

-0 ©

= +

If it is desirable to control the total voltage with only one adjustment
resistor (internal or external) a special connection can be made be-
tween the terminal strips.
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With the voltage adjustment resistor of power supply 1 the absolute
value of the total output voltage can be varied. With the voltage ad-
justment resistor of power supply 2 the ratio of V 1 and V 2 can be
varied. For MS 015-20 and MS 030-10 the couple resistor Rc is -

5 K Ohm and for MS 060-5 Rc is 10 K Ohm, 1 W, metalfilm.

Parallel connection

Two or more power supplies of the same model can be connected

parallel by simply connecting the + terminals and the - terminals.
In that case both voltage adjustment resistors (internal or exter-

nal) have to be varied to control the total voltage.
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If it is desirable to control the voltage with only one adjustment
resistor (internal or external) a special connection can be made
between the terminal strips.

6 6
.7] 7]
8- @ 8 - @
9
10 ] 10J
11 - - 11
12 .
.13 - 13J
14 - 14 ©
15] 15]
16 16
power supply 2 power supply 1

Il

With the voltage adjustment resistor of power supply 1 the absolute
value of the total output can be varied. ‘



Current measurement

An amperemeter can be connected between the terminals 6 and 8.
The voltage between the terminals 6(-) and 8(+) is for all units
0,5V ¥ 5% at max. nominal current.

Application

Two power supplies in series with remote sensing and external
voltage adjustment.
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Extension of the regulating loop

Regulated power supplies, as feedback controlled devices, are
designed to control the electrical parameters of voltage or current.
The regulating loop can also be extended to include a variety of phy-
sical elements such as position, speed, temperature, pressure,
chemical activity and the like.

Assuming the necessary transducers and sensors, servo-like con-
trol mechanisms can easily be constructed using D-C regulators

as translators, summers, amplifiers, followers.

Follower

Feedback linked control circuit
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mand

feed
load PEEIS,.]: sensor 12

sensor

13
\feedback

1
—_
—
o
o -
[N

command -




AQ BYIUOJ]XD]D Be3jap |ddy|sieq SUO11e31JIPOIAI
m__.. Bny :sieq| N |thsey 143€ woa40)/ TR d PRy
. $-990 S\
0I"0E0S|Y 03-S10 g4
woaboip. BTy 191 | |
LI
|
9
t g
= ~AQCC
T 21Ld o parunow g AQ M1 u_uaom&l muaowmr tid MW [ e
A0SZT . oo T % LI go08zs T
009 4r 10 SR T | e, gt
L TRl _ ey, et A
BFH | “_ | .._.‘._ a
H 7] WE@ " 1 _ ._ R e [ | 5 T
e 3] |9%OL {40 i [ 908049
IS e | =620 | | oo 9 ° ° ‘e—la s i
8 Teeo M5 o¢ | ! M ¥ =
za 2 | : ol E—El AL ™
~— =it | € |®
. 7| &ss _ A000€ oL O e .
| |2dioo == I 2 —©
vl o= S-090SW vSS | i ) CE A ! 1z Lif— -—- === =<2 AGH
|500=01-0£0SW | i L L~
' 5200=02- 510SW ! Ly ! " o R ¢ —F =
Lo BT i R it O™
o oG AN vS1 v oo i p—1i L e 3 AOLL dwu_,«,m
o g—ial
A0l LOid 60ld 90id mw AL
u_;NNll 6 z B
T~ v 6
sercmvz LSS .w_ P zge : o__ o 100€1
- == — —— — —— — — — — — — — —

@ W AOCC




ACQ BYIUOJD|3]S B3jap |ddy|aieqg suolledljipoy

. gL oy :ajeq| W0 |Lhem [ 1338 Weaue) /elind Ay

oi-oso g\ om.nnm.w.w. Mﬂ

wouborp Suram tapnp

s fogl—1 T Chom
m e e . a Lo [ &
~ €0 @ 8 3 m
u zZ@ & q xz
~ o ] N
o0 ~AUST
ADOH 34 01 * 5080 q/’d u.:.e__..m—l
A£@ 4 Z * 0i-0E0 i
AE9 4ATZ "0Z- 510 W_ﬂ _ m
ADOS - —
= ok 410 \\ ) Y o g0ld _ & i \ #
- , 5 S E VSI'E asng
™ : H H re - -4
[~ = == “ ] 1] 1
b ' Pl
A 0ST - . : ! bl [2
A LVO mw = b} J ! Ll =5
i g ] | 1 h-)
o ' ] [ = o
“u Y./ 3 n__ " _. 1 .‘Nﬁmw
i v | & ° . H £
a* Ta » 1 ]
S~ 2 . z S ] (R -] =
23 g g ; 1 v 90Ld 3
AOSZ m : ¢ R ) B
At LYo n ! i B 4 e | ek
= 1] - o @4 (13} -
& ot T R E
L] ,_ ! [ 651 1o — b L
T} e X% GOZ BN Lysaf |k — 23 L
+ (& by r TI'0" §-090 SW w\\xxoo_o; pS1
4410 U S0'0= 01~ 0£0 S g
ADOL 4 0OL= & - 00D U 5200 = 0Z~ §10 SW ¢ o ma s w3
A€ adozz=ot-ot0l | 0 Lo @
A9 41022+ 0Z - 510 I S-090SN Y | | 4
I 1 | I
| “ N um__ " | e 89 + w0 |
I ]
| !
| SN K’ + ()
| H ] L + wo |
| | H B
! i i B 5 =l
[ SEIE 2 .
I 1 |2l 11 -3 e
I ! mﬂm | _ | = 1 G
—— [ 4 I 1 -4 ¥=q
| ggs ! R uiq
] ] " | 19/usg
1 = " " i P =
Tz | _uT v ! S-0BOSW = 1/X00Z HA
$ | His: i “ | — 01 ~0C0SW = 1/X00ZTAA
AOOL 3 Lb= om_-wmm | R eaeun | " 2 W 0Z-SI06W = 1/X 001 QAA
AED 34001 *| Ol - ! 3
55 m,nwu._oo_. oz-sio L mie s =aesPeh 3 il “Ip B [oa®y 0y 100€1
. S 0Z-SI0 SW ~ 65§
dao sii@ @ 1 ”"TT.«u.u?..uaS-_.ﬁw $-090 SW ~ SSS
- sl@ @ & o-0PD G < ¥S5
T \ _ |0..; o — 0Z-510 SW ~ 851
-8+ e P o F = . »@ = §-090SW / 04-0C0 SW ™ ¥S1
ony 2@ & Ity = C . =
=3 s —
IA.N_.S_W ﬂM 1ok o.n% = Mok = |9k
iy U@ e ym/uiq _ —2 . mﬂﬂ = o
= | £ = pei= ps
0H 0@ e L @ = aBuesos 0
|A.. GGI_ 148 R - —] Kesb= .8
B I S = vesl= w0
N 80 o T i I By =3 umosq U
+S 2|@ @] o = KR - iqx g
=
+ 9|@ & — pi- _ .“Oru\ [ ThH-suridAQ JoLIEal punos B T LM
D O . 7 Zild




L+ O+—0O=2

/d: _ (o]
D15 D16 I
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c23||c2a || c25 || c26
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' P 106
o 00 6 ®© 0 6060 0 O &
2 R A O I PR SN N O I |
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D15 | l D16 | c2y_ |
I: ' | | — - |
n—i- 4 € —l [T |
|~ ~"""~""~"~F—~ 7 7 - — — -\~ - -7r i
|
| c23 C24 Cc25 c26 :
| —I Il Il 5 —I |
______________________________ f
P_106
C = microfarad D I
23 = 1000 16 V 15 = KB10-B80C1000 Hermann
24 = 1000 16 v i6 = KB10-B80C1000 Hermann
25 = 1000, 16V
26 = 1000 16V
27 = 10 100V
28 = 10 100V

Title: MSois-10.
MS o30-t¢ MSobo-s

Date: Apr.'75 Ur

Date

App

Modifications |
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D19 e L o @

O (B0}~ 7 res
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T‘I1 s R64 .
P107 |
L ® © 0
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? R59 D20 :
T3 |
D18 |
> - ®
T2 i
[ Ims I
R63 :
U |
|
- -®
— 1 ¥ i ®
|
|

R {Ohm) D

59 = 10 i w 17 = 1IN 4148 Philips .
60 = 47 iw 18 = BYX 55/600  Philips
61s 1 k iw 19 = BYX 55/600  Philips
62 = 100 iw 20 = BYX 55/600  Philips
63 = 220 3w

64 = 1 TW WW T

65 = 1 TW WW 11 = BC 212 TI

66 = 22 12= TIP 30 A TI

67= 22 13= TIP29A  TI

. . . Title: MSor5_10
WW = wire wound resistor Ms 03010 MSobo. §

All other resistors 1/8 W

Date: Apr.7s VUr
Modifications Date|App.| delta elektronika bv
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| P 108
| P.1o8
I MS 015-20 MS 030-10 MS 060-5
R (Ohm)
l R 68 = 220 680 . 1,2k 9W WW
C(microfariad)
| 29 = 2200 . 25V 1000 40 V 470 63 V

30 = 2200 25V 1000 40 V 470 63 V

| WW = wire wound resistor
, . ' Title: WSo0i5-2

: MSed0.10 MSobo.s ‘
I ; ' o : Date: Apr.'7s U,
' Modifications ' ' |Date|App.| delta elektronika bv }
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R (Ohm)
1= 3,3k
2 = 1,2k 1W
3= —
4= 5,6k MF % w
5= 8,2k MF 1 W
6 = 120 1w
7= 10 k trim
8= 15 k
9= 100 k
10 = 2,7k
11 = 2,7k
12 = 10
13= 18 k
14 = 1,8k
15 = 1,8k
16 = 1 k
17 = 3,3k
18 = 3,3k
19 = CR
20= 12 k
21 = 1 k
22 = 560
23 = 8,2 k
24 = 560
25 = 8,2k
26 = 1 k
27 = 1 k
28 = 1 k
29 = 1 k
30 = CR
31 = 1 k
32 = 220 k
33 = 1 k
3= 56 k
35= 470 k
36 = 1 k ;
37= 56 Kk
38= 1,5k MF % \J
39 = 1,5k MF z W
40 = 820
41 = CR
MS 015-20 MS 030-10 MS 060-5 MS 5-30
42 = 270k 120 k 120 k 330 k
43 = CR current range CR current range CR current range CR current range
44 = 3,9k 2,2k 2,2k 10 k
45 = CR voltage range CR voltage range CR voltage range CR voltage range
46 = 10
47 = 10

MF = metalfilm resistors
CR = calibration resistors
All other resistors 1/g W.

Title: P09 port list
Mgm -20 MS5o030.10

MS 0bo-5 ‘
Date: 3(&.\-\'7;1 _

Modifications Date|App.| delta elektronika bv




35 V Tantaal

C (microfarad)

1 = 1000 35V
3 = 0, 00015 750 V
4= 22 25V
6 = 22 25V
7= 100 6V
8 = 0,01 250V
9 = 0,01 250 V
10 = 0,001 750V
11 = 0,001 750 V
12 = 0,0022 63V
13 = 0, 047 250V
14 = 0,0022 63V
15 = 0, 047 250V
16 = 0, 047 250V
17 = 0,001 250V
18 = 10

D

1 = KB10-B80C1000 Hermann
2= ZY 12 ITT
3= ZY 5,1 ITT
4 = 1N 4148 ITT
5= 1N 4148 ITT

6 = 1N 4148 ITT
7= 1Ni4148 ITT

8 = 1IN 4148 ITT

9 = 1IN 4148 ITT
10 = 1N 4148 ITT
11 = 1IN 4148 ITT
12 = 1N 4148 ITT
13 = 1IN 4148 ITT
T

1= TIP 29 A TI
2= BC212 TI
3= BC 182 TI

4 = BC 182 TI
5= BC 212 TI

6 = BC 182 TI
7= BC 182 TI

8 = BC 182 TI
IC1 = SFC 2723 EC.
IC 2 ABCD = SN7400

IC 3 = SN74L72

IC 4 AB = SNT74747

IC 5 ABCD = SN7400

IC 6 = T1L112

IC 7 = T1L112

Sesco

TI
TI
TI
TI
TI
TI

Title: P10g port Ust
MSus-20 MSoso-lo
MS5obo_s

Date & jdm. l“yq

Modifications

Date

App.

delta elektronika bv




Voltage range 1\ Current range O.V.P.[range
T10 ~R52 ."_s»"b T
(@) C o R O

P112
N R
| RS3 R54
| |
: M4 R62 R50 {
O+ .
1
@ !
L. 2|
OVP mounted on P 112
P 112
R ( Ohm ) C ( microfarad )
48 = 10 k Potm. 19 = 2 35 v
49 = 12 k 20 = 2 35V
50 = 100 21 =2 35 Vv
51 = 100 22 = 0,047 250V
52 = 1,2 k
53= 1,8 k 3 W. D
54= 3,9 k 14= ZP6,2 . ITT
55= 5,6k °
56 = 1 k T
57 = 5 k Potm. 9 = 2N 3053 RCA
58 = 5 k Potm. MS 060-5 10 k . 10 = BC 212 TI
54 in MS 030-10 . 1,8k
MS 060-5 1 k

MS 0% -10

Title: MSois-20

MSo‘._s

WW = wire wound resistor
All other resistors 1/8 W

Date: H?r.",s V,._
Modifications - Date|App.| delta elektronika bv




72
73
74
75
76
77
78

79

80
81

MST 015-20

Ohm

5 k 10 trn potm.

5 k potm.
10 k trim.
390

120

330 k

15 k

1 ktrim.
1 ktrim.
560 k

C = Microfarad

33
34
35
36
37
38
39
40

2200 16
1 250

10 40
0, 47 250
0,047 250
0,001 1000
0,001 1000
0, 047 250

< < < < < << <<

MST 030-10

5 k 10 trn potm.

5 k potm.

10 k trim.

390

120

330 k

33 k

1 ktrim.

1 ktrim.

560 k

1000 40 V
1 250 V
10 40 V

0, 47 250 V

0, 047 250 V

0,001 1000V

0,001 1000V

0, 047 250 vV

MST 060-5

10 k 10 trn potm.

5 k potm.

10 k trim.

390

120

470 k

68 k

1 ktrim.

1 Lk trim.

560 k

470 63 V
1 250.V

0, 47 250 Vv

0, 047 250 Vv

0, 001 1000 V

0,001 1000 Vv

0, 047 250 V

Title: Part kst PUB - Piia

Date: “Jy 77

Modifications

Date

App.
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R 69
R 70
R 71

21

O O
s o
& R70 I—.
]
D21

P177

1™ “ygges
, T !
| — | l
j S|
R70 |
3 '
| R69 I
0 [
|
: R c32 D21 | :
20
L _I
= ohm C = microfarad
=220 4iw C31 = 1 250 V
= 8,2 9 W C 32 =0,00047 3000 VvV s
= 330 1w

= BY 206 Philips

Title: M%o01s-20 J
MSo320.-10 MSobo_s

Date: Apr.'7¢  Vr.

Modifications Date

App.

delta elektronika bv




R 72

33
34
35

L1
L2

IMa 0,4 W 2% metal film

microfarad

1 250 Vv
0,0025 250V
0,0025 250V
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