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Abstract

For measuring quad-band module system using WiBro network, frequency converter was developed. The size of the
fabricated frequency converter is 3.1 cm x 3.1 cm x 04 cm. Noise figure of the receiver part of the frequency converter
was 262 ~ 345 dB, EVM of that is -375 dB ~ -345 dB. And EVM of the transmission part was -425 ~ -355 dB.
Quad-band module was fabricated with the developed frequency converter. Testing the quad-band module in 2.3 GHz
WiBro network results the excellent internet connection for 2.5 GHz, 3.5 GHz and 5.5 GHz band.
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Fig. 1. Frequency converter concept.
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Table 1. Measurement result of frequency converter
receiver.
Frequency (GHz) 2.4 35 55 5.8
LO frequency (GHz) 47 5.8 3.2 35
LO Power (dBm) 10 10 10 10
Total Current (mA) 29 29 29 29
Rx Gain (dB) 370 304 335 345
NF (dB) 273 345 2.62 2.63
EVM (dB) -375 | -355 | -345 | -365
E 2 T #HEy| SAct £F 2o
Table 2. Measurement result of frequency converter
transmitter.

Frequency (GHz) 24 35 55 538
LO frequency (GHz) 47 58 32 35
LO Power (dBm) 7 15 7 7
Total Current (mA) 206 164 163 157
Tx Power Gain (dB) 15 12 12 11

EVM (dB) -425 | =355 | -395 | 415
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Table 3. Measurement result of RFIC receiver including frequency converter.

Receiver Unit Target 25 GHz 35 GHz 55 GHz H| 3L
23 ~ 27 225 ~ 30
Frequency GHz 34 ~ 36 33 ~ 42
515 ~ 5825 485 ~ 6.2
NF dB 45 3.8 42 55 @ Max gain mode
Gain Range dB 20 ~ 90 18 ~ 91 18 ~ 91 19 ~ &
1IP3 dBm -9 14 14 16 @ LNA low gain mode
Filter Cutoff freq. MHz 25 ~ 183 17 ~ 183 | 1.'7/5 ~ 183 | 175 ~ 183
Gain control step dB 1 1 1 1
Adjacent ch rejection dBc 30 >30 >30 >30
Alternated ch rejection | dBc 50 >50 >50 >50
EVM dB -32 -36 -32 -30 @ -50dBm, 64QAM
E 4. Fi HEY|IE ZES RRIC S4tt 53 Aot
Table 4. Meausrement result of RFIC transmitter including frequency converter.
Transmitter Unit Target 25 GHz 35 GHz 55 GHz | ¥x
23 ~ 2.7 225 ~ 30
Frequency GHz 34 ~ 36 33 ~ 42
515 ~ 5825 48 ~ 6.2
Dynamic Range dBm 52 ~ 8 52 ~ 8 52 ~ 2 52 ~ 2
Adjacent ch rejection dBc 20 >20 >20 >20
Alternated ch rejection | dBc 40 >40 >40 >40
Spectral flatness dB +/- 2 dB +/- 1 dB +/- 1 dB +/- 1 dB
Output level step dB <1 05 05 05
Max gain : -25 -29 -29 -29 @ 2 dBm Tx Power
EVM dB .
Min gain : -35 -36 -34 -33 @ -10 dBm Tx Power
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