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Abstract

This paper presents three dimensional structure of RF packages and the improvement effect of its electrical
characteristics when implementing RF transceivers. We divided RF modules into several subunits following
each subunit function based on the partitioning algorithm which suggests a method of three dimension stacking
interconnection, PAA(pad area array) interconnection and stacking of three dimensional RF package structures.
224Mfz TTS(Intelligent Transportation System) RF module subdivided into subunits of functional blocks of a
receiver(RX), a transmitter(TX), a phase locked loop(PLL) and power(PWR) unit, simultaneously meeting the
requirements of impedance characteristic and system stahility. Each sub-functional unit has its own frequency
region of 224M, 21.4M%, and 450kk~DC. The signal gain of receiver and transmitter unit showed 18.9dB, 23.9dB.
PLL and PWR modules also provided stable phase locking, constant voltages which agree with design
specifications and maximize their characteristics. The RF module of three dimension stacking structure showed
48¢cr, 76.9% reduction in volume and 4.8cm, 28.4% in net length, 41.8°C, 37% in maximum operating temperature,
respectively. We have found that three dimensional PAA package structure is able to produce high speed, high
density, low power characteristics and to improve its functional characteristics by subdividing RF modules
according to the subunit function and the operating frequency, and the features of physical volume, electrical
characteristics, and thermal conditions compared to two dimensional RF circuit modules.
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| Heom|ED
RX | TX | PLL | PWR
713 WA (o) | 2880 | 1200 | 1200 | 1200 | 1200 | -58.3
2E Fu(mr) | 51840 | 12000 | 12000 12000 12000 | -76.9
4
Paze) | P o 20
wl A ZHol(mm) | 257 | 214 | 216 | 147 | 21.9 | -284
o =4 | A3 | 48 | 378| 36 | %63 | 418 | 670
(C) | 85| 416 | 364| 33| 22 | 389 | -370
E OB A% FAY 3% o5 2 A%
54
Table 5. Gain and matching characteristics of
transceiver amplifier.
FAR acin s
o1& AAIAN(dB) 19.0 270
o5 2%17(dp) 189 29
At AAR(Q) 50.0 50.0
e 223(0) S11 50.3 486
S22 487 545
#F 24 A13(dBm) 194
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