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= Spetific requirement are following:

—_— hI%h dynamic characteristics at high quality of output
oltages

» 100% change of a load current
> low level electromagnetic interference (EMI)
» other



-l S
— " g —
pesign . of Switch Mode Power: on base of
ligh Frequency Magnetic Amplifier

-"" =

25/ el explrlence

.
—

SN PTS designing for different
5 = sgnments space, radar,
=3 hedicine, information
— == “’Eechnology, transport systems,
— lighting systems, welding,
-~ communication, nuclear power
station, etc.
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) ﬁe aavantage&ef the: magnetic switch' in
- ~comparisen-with transistor switch are essential:

Is an AC voltage switch

not critical to the form of input voltage

gain on a current up to 1000

simplicity of the control circuit (1-2 transistors in a linearmoede)
does not create electromagnetic interferences

is by the filter of input interferences (both in non-saturated, and in a
saturated condition)

%@fﬁmemy (991%), the Iosses do notidepend on; load cu.r.r,gm*‘
_ level of radiatienistalbj Wﬁb'“ty >

does not equiieprotection (itself serves a protection device of high-
requency transistor inverter)
» multifunctionality: the power amplifier, power switching device, pulse-

width modulator, executes functions of the integrator, comparator,
protection device
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Comparative analysis of power supply on MS
with transistor analogs

Advantages SMPS on magnetic switches in comparison with

—I— traditional transistor power supplies:

capability of designing of multichannel SMPS with equivalent and independent
output channels with 100 % range of change of the load current

are suppose a broad range of change of input voltage
high level of specific power

high quality of output voltages (the high-frequency peaks and low-frequency
component are absent)

low level of EMI

high level of dynamic parameters

high efficiency

in 2-3 times the cost price is lower

high level of radiation stability and mechanical stability

above reliability for the account as physical nature of MK, so and of essential
simplification of circuitry

high level of unification - possibility of using of one standard size of MS and same
circuitry solutions for designing of SMPS in the broad range of output
parameters



Main technical data of the multichannel switch mode power supplies:

~Range of the input voltage change to + 309
Efficiency 0.80 - 0.
Output voltage levels 5 - 200V
Pulse output voltage 10-501
(low-frequency refiiyu_and high voltage spike are absent)

Common non-stability“'\ to 1%
Current load levels to 100A
Range of the load current c“hange 100%

Possibility of the current stabilization.
Specific power on the home :\gware i
Output power multi-output SPS
Number of output regulated channels
Output power of the channel
Frequency

Temperature range

Electro-magnetic compatibility a
accordance with base requireme

standards of the computer and medical
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[Batlcurrent (5 V, 200 A)
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= -...a‘ butput power
> number output channels

- > common nonstability

» ripple of output voltages
100
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> input current of control ;

» common nonstability
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Examples of SMPS designing with using MS for
different assignment
Multioutput Switch Mode Power Supply for Transmitting
Devices of Remote Automated Control System by Electric
Power Systems
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- input AC voltage
- input voltage range

- output channels

- range of the load current change
- efficiency

- ripple of output voltages

- common nonstability

- working frequency

- temperature range

N VAS

220V
150.
12°

-40...
195x175;



Switch Mode Power Supply for Radiostations
of the Railway Transport




» output power
» output voltage

» load current
155...265V AC, .

_  rinputvoltage T T ¢
» load current range
» efficiency
» working frequency

» output voltage ripple

» common nonstability 40—
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» input voltage

» output power

» max output power

» number output channels
» output voltage

» load current

» common nonstability

» ripple of output voltages

N - -t

220

>10(



Power supply for car radio scaner

- input voltage 12V + 20%
- output power 100 W
- output voltage 24V
- load current 0..4A
- efficiency 75 %

- working frequency 50 xkHz
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Power supply for IT

- input voltage

- output power

- output voltage

- load current

- efficiency

- working frequency
- temperature range

- dimension

220V *20%, S0 Hz
240 W

24V
0...10 A
88-92 %
50 xHz

—10... +50 °C
120x200x50 mm




Power supply with high level load current

- input voltage 135...270B, 50 I'n.
- output power 250 Bt
- output voltage 5SB
- load current 0...50 A
- efficiency 82 %
- working frequency 50 k'
4 T.eMHepaTypHm‘i —40... +50 °C
Aiana3oH

- radapuTH 100x220x60 Mmm












P
ower supply 24V, 10A
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The load characteristics of the experimental MS power supply

Load 0 3 8 Input AC
current, A voltage,
V
kk % kk % kk % kk

24,10 24,07 24,03 24,08 24,03 24,09 24,01 100
Output DC
voltage, V

24,09 24,07 24,03 24,08 24,03 24,09 24,01 110

24,09 24,07 24,03 24,08 24,02 24,09 24,01 120




omagnetic interferences for different power supplies (output power 240W
analog PS — left, our PS design on magnetic switches — right)

RADIATED EMISSIONS - EVALUATION ONL
RADIATED EMISSIONS - EVALUATION ONLY

EUT:|AC/DC Converter Work Order:

Serial Number:|Prototype Date
Customer: ire
Attendees: Humidity
| 2UVACKESH: L Project: Barometric Pres..

120VAC/60Hz Job Site:)

Tested by:|
TEST SPECIFICATIONS
[FCC 15.109(g) (CISPR 22:1997) Class A

TEST PARAMETERS

[Antenna Height(s} (m) | I TEST PARAMETERS
COMMENT [Antenna Height(s) (m) __ [1.0,1.5.2.0,2.5.35

|[Commercial 200W AC/DC COMMENTS

_ ragnete me S0 Commrer ot
EUT OPERATING MODES
e o e DO g R e e R W RS

EUT OPERATING MODES

DEVIATIONS FROM TEST STANDARD
No deviations.
Configuration # Run #

Results Evaluation Signature Configuration #
Results Evaluation Signature

|

|

L
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100
MHz MHz

Poantyl
External Distance Compared 1| Antenna Extemal | Transduces Distance Compared
Freq Amphude Preamp Transducer Catie Attenuaton 3 Deleclor | Admustment | Adpsted | Spec Limit Spec Ampitude Preamp Heaght Transducer Attenuation Type Adustment | Adusted Spec. Limit Spec
(MHz) (dBuv) (d8) (B} ) douvim | dBuvim (@8) P prey po (o ) o @uvim | dBuvin (9B)

169.740 67.0 155
146.647 649 147
66.711 66.4 13.1
181.464 60.9 . 15.9
168.319 613 155
66.356 639 . 13.1
33316 506 231
147.121 58.4 14.7
127.581 588 13.7
175.069 557 157
72.396 585 8 132
180.398 536 159
119.883 549 2 & 139
122.844 542 138
122.015 539

832.008 438 283
62.211 528 133
87.672 516

208.346

-105 51.2 40.0
-105 483 40.0
105 48.0 40.0
-105 457 40.0
-105 455 40.0
-10.5

46.8 40.0
458 40.0
45.5 400
31.7
2038
298
295
25.4
24.4

540 215 1.0 247
55.6 215 1.0 220
56.2 215 1.0 211
428 215 35 206
379 215 35 238
48.1 215 10 133
10.5 40.0 479 214 10 13.1
105 421 213 10 148
105 428 21.4 131
-105 D 410 216 0 144
105 /. 213 142
105 214 134
105 213 14.0
-105 3 214
-105 36.2 0.0 - 214
105 215
105 214
10.5 ) 3 215
105 214
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AC Line

Block Diagram of the proposed ac-dc converter



Magamp Switches
& Rectifiers

A basic push-pull MagAmp regulator circuit
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Coupling
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BOMHz

CH1 S00v s B
Refh 20,0 5,00 us RefB 200mYy 5.00us  <10Hz
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CHI+100Y  CHZ 100mY M S.00ms. AC Line .~
: 49,9902Hz

Experimental waveforms of line voltage and current under
full load (Pout=240W) as measured for:
230VAC, (b) 115VAC, (c) 90VAC line voltages. Ch1: Line
voltage (100V/Div);

Ch2: Line current (1.33Amp/Div); Horizontal scale 5mSec



Power Factor as measured at 230VAC, 115VAC, 90VAC
line voltages.




Converter’s efficiency as measured for 230VAC, 115VAC,
90VAC line voltages.







