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High Reliability Proto-type Auxiliary Power Supply

Development for Satellite
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ABSTRACT

The auxiliary power supply for satellite should make the power safe and support it
for subsystems during its operational lifetime. Several contstraints should be required

to get

designed to be satisified with some contstraints.

high reliability. In this paper, the auxiliary power supply was satisifed and

Control circuits for the auxiliary

power supply used majority voter circuits to remove the single point failure. To verify

majority voter circuits, proto-type auxiliary power supply was manufactured and

tested.
=
A48 REAY FFVe 451 28 F
oqob @}, o] RERY FHIE 2 AHHE
FANE o AT AFFE BF WE AV S

U 18 Acfde A2t 44d wys
re A%

Astlon,

Key Words :

fru

38
K
>

=i
o,

e
ol
=2
=
rio

[e]
2
0
o
fru
ok
ol

B2t

=L N

o {% -
N

il

N

it

il

N

o

ok

i 8 o XN
mY)
w
N
i)
i
o
_O‘
5;2 H
q
f
Jpu iy fz
W L ok

[t Lo
)
o

od ol

~

Satellite(%1¥$143), Payload(AI#), Majority Voter Circuit(th+2 g3 =),

Single Point Failure(SPF-©+< 713 2%}, Proto-type(dE)

I M &

9438 AY FF7I= HY AA A TS

ANUAE o] &3t HEEE T3 Al7|7IH8 A

HHEVE AFESTE B =EdAe

7)ol REAHY FF7]d disl] A5 74013}
7] solar array$} batteryol A

0} Power BUSY| A=

X

N N
4 THIH 2

R

o] ©
Z{j‘(_—a—

20099 129 29 A4 20009 129 299 AASE
* A3, ®MEGo}o]

AT A X} E-mail : wgchoo@satreci.com

WAA FAT AYE 461-26

- 39, BFIF T AT

=Tl A zﬂ/\]z‘s}g proto-type®] EZXHY FI7
= 39 ZE Hu 1670744 dF o] st

= Assln, nEAn TRl EAATL
A

FEEo /&Yt A Bulolyzt AddH
A¥% AHstal = fly-back converters ©]-&3}
AtH1. % EE el 3719 dede fly-back

converter ¥ TS 2 4= ] hot redundancy
WAoo g FHstHA Fiks EEdH. °] iF
1712} dcde converter’} redundancy® A = A
o, 2N2E FEI ALds TEETF A=F
A AT

Hardware redundancy~ ©@4 713 A% &4
< gll7I9lEl voting mechanismel &]&3tt
©] 7]& hardware redundancy= TMR (Triple
Modular Redundancy) +Z ©]t}[Fig. 1].



4538 & A 1 5, 2010.

1 /38 11 2124 Proto-type REHH FF7] /ME 95

mputs ——> [ Toapt ]

Output
nput2 ——> [ Toopz ] 25
nputs —>[_toops |

Fig. 1. Triple Modular Redundancy

Table 1. Truth table of Majority Voter

D1 | D2 | D3| Output

0 0 1 0 Output =

0 1 0 0 D1D2+D2D3+D3D1
0 1 1 1

1 0 0 0 For example :

1 0 1 1 D1=D, D2=1, D3=0
1 1 0 1 Output = D

1 1 1 1
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Fig. 2. Block Diagram

2.3 Input Filter
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Fig. 3. Input Filter of DCDC Converter
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Fig. 4. Power Stage of DCDC Converter

2.5 Control Loop
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Fig. 5. Control Loop of DCDC Converter

2.6 Power Cell Command
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Fig. 6. Power Cell of DCDC Converter

2.7 Clock Generator
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Table 2. Output Load Conditions

-13V
0.32A
0.61A

+13V1
0.81A
1.55A

+13V2
0.32A
0.87A

+13V3
0.60A
1.61A

Min
Max

Fig. 8. Test Configuration of Auxiliary
Power Supply
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Fig. 9. Control Waveform (1/2)
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Fig. 10. Control Waveform (2/2)
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Fig. 11. Clock Generator Waveform

Fig. 102 Ch49] D3& ZAF o=z o|4
LYANRE o,
Chl, D1°o] #Hd] AlH|&, Ch3, D27} A A

2 FAE AIE AHIEE WEtEA,

T ool Qo] AES &9l & 5 Stk

ze A

Ch3:Clock2, Ch4:Clock3, Ch2:Clock

57
Aol7) Hzel 54E et

W

O~

p

T



98

4
Fﬁ
El
oy
Y

T YA - PAE

BB T

I B o 5
o B ik

Table 3. Line/Load Regulation

Fig. 12. Output Voltage Waveform (1/2)
Min Load : 0.81A, Max Load :

1.55A
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Fig. 13. Output Voltage Waveform (2/2)
No Load : OA, max Load : 1.55A
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Regul | Input Output Voltage
ation | Range | +13v1 +13V2 +13V3 -13V
Line | 205v | 50mV | 180mV | 300mV | 30mV
Load | ~ 55V | 5mVv 6omvV | 250mV | 10mV
Table 4. Efficiency
Vin = 50V
g= Min Load Max Load
68.48% 73.7%
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