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Power Design of an S-Band Transmitter for KSLV-1l with Derating
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Abstract

The power circuit design of an on-board S-band transmitter for KSLV-II with derating(operation of a component at less than its
maximum rated specification to enhance reliability) is investigated. The power circuit of the transmitter consists of linear voltage
regulators, DC/DC converters for regulating the DC supply, and diodes for reverse voltage protection. After analyzing the load current
of the components, derating requirements are explored. Furthermore, power dissipation and junction temperature rise are considered with
respect to the load current. The analysis is compared to the results from an engineering model of the transmitter. The temperature of
the components is derated by >40C in an environment where the ambient temperature is +60°C, which is the acceptance test
specification of high temperature.
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Fig. 1. Block diagram of power supply circuit.
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Table 1. Load current of regulators.

No. Regulator Load current [A]
1 33V 0.1
2 33V 0.3
3 025V 0.1
4 +1.8 V 0.7
5 12V 0.4
Sum 1.6

341



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 30, no. 5, May 2019.

AAR, 1.8 V B 412V £ HggolE o] HaFe
g gl val] & A& & g Qlrk 25 v HEEE &
A3} w52t o)k F 13 A (D)ol WE dlFd
Ho 99 A9, 29 dY 3 2dFS & 20] eI

F2171¢] A HA Z 2 EEF(prototype) 2] DM(Develop-
ment Model)l A|A|91A +1.8 Vo} +12 V gl &dl 0B &
A 3712 = 914 3] 2 7] F(printed circuit board: PCB)ol
3 W4 A(surface-mount) 3F= TO-263(transistor outline: TO)
O & AAsisith F WAl ZEEEIQ DM2 AlA] o] &
FHE +1.8 Ve +1.2 V HZ e o819 &t sj7|A &= wE
E A% 7R 2EASS dAls] f8t] Aol As
S| EA A (heat sink)oll F-23 4 & TO-2200.2 W78}
o, o] A= YAKscrew)E o]-&3te] 7)ol vlL-E
3HAT 433 Vo +2.5 vV gl g o8 9] d7] A= Q14 3]
2713 ZHAAS = SOT-223(small outline transistor:
SOT)ol, o] 2L +1.8 VO +1.2 V dlZ# o8 & 377
B A

dgdole e taoly da2 A4 A, =
W 2 H 3 &% (junction temperature: 7°;) 5©l
gole el 4 A tHloly 2720 F8k& 80 %
ojatolth. 48 HeelA = M-S I oF sk, DC/
DC #8719 A% #&2 £100 mV oJHE 7]
Ak AR oy A 4 AY++4
olW, st glZol Hujel A Fah&
VH6.5 VXI00)2A 272 0S BEdth 29 A7 o
#ol | F-3H& 80 % olatelH, & 1¢] Fat AF

O e

ofr
o)
i)

N
o
fu
ol

E2 dzdolHe 929 48 2 uda
Table 2. Input power, output power, and dissipation of re-

= ) > Fahg 75 %ol A
t#oly 872 AS +110TE 234314 A, 3
4

BA

= +125°Co]H, t]F ol
&2 68 % ol3to|th +1.8
A LEE +150TCo|H,
o8 &EE +H10T o2 A F3H&E 73 % ol 3t
ojth, Azt A 2 AY AR TS HHol gl
o, A L& A5(A T)2 g4 3Kthermal resistance:
Ry A8 2EZ Yepd 4 gl

< o r
=
)
=
=
)
a
o
ol
ofX
HE

I rlo

A oo Bokg 2ol A48 2R IR Hg) v
ong HF ewe ooy 20 BEHY A9 &
vl U§ 2AL F2EL & 4 g}

durgow w9 A4t 714 AF eEE /1%
T Tp) A 7187+ EA Hjunction-to-board Ry: R, )

S o)g3t thg o] ST & U,
IIZTB‘FRQJUXPD (3)

7197 €549 9217 E(thermal characterization para-
meter for junction to board: W,,)7F AFHE B R,
£ tiildte o2 AR 4 vk B9 AshE 433
Veb 425 vV Fdoly A7) R, = 169T/WelH,
32 A2ARA A 719 REAAM ASZALE uEeRE
oY HE 2LE =T Aol

+1.8 Vo +12 V dlgdolH o] wd 2 -7 7R
of F2H S|EQAE Fotd A9E ZOE JYHER,

gulators.
No. | Resulator Input power | Output power | Dissipation E 3. #Fdolde &9 AF dHol¥
' e [W] [W] [W] Table 3. Output current derating for regulators.
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Table 6. DC input power and dissipation of amplifiers.
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