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A Design and Implementation of a Base Station Transceiver
for WLL System

HEZE - 2a| - 0gR - 2EY - S8

Ot
o

B =goAl B ZEEd oY BE HAe o)gstd 24 ki A& WH(WLL: Wireless Local
Loop) MH| 2E 918 71738 RF £44718 1389t A%g $5471e 24 £471, $471 A RF 2&
29 A w2 FAEA 1T, 5 MHz9] RF Ald g o5t W2 F2 H9ist 2gxrt 875 < RF
2A7] B 253 AFgols WAl A BAS 7hRE £41719 AA 2 Tl Bt TlEadnh WA 7
ARZ AestE BT} 28 A% Aze) 74S EE RF Alg# oA &AXE o1& o] &5t flof A+
9 A7) @ £A7)9 o4 S drbslgE, olE BEdR $574718 ARt 34 A #A171E 2.86
dBY] R x4 2 60 dBolAe] Fa3 g 7ML, 41712 2Fe)oj2 wAbe 34.3 dBme] 2 dHAA
—49.46 dBco] BAS o] BF kol AAE A% F4 S HEste F& 2AE U

Abstract

The implementation of a BTS(Base station Transceiver) for WLL system using W-CDMA
(Wideband-Code Division Multiple Access) method is presented in this paper. It consists of three
boards: receiver, transmitter and RF controller. Some RF parameters are considered and simulated by
the RF simulation S /W using commercial and customized components specifications. The implemented
transceiver of 5 MHz RF channel bandwidth satisfies the system requirements of a transceiver such as
dynamic range, sensitivity in the receiver and spurious emission suppression in the transmitter, At the
receiver, the experimental measurement showed 2.86 dB of NF and 60 dB above of dynamic range in
AGC(Automatic Gain Control) locking. At the transmitter, the —49.46 dBc of spurious emission sup-
pression is attained when the output power of the transmitter is 34.3 dBm. These results are good

enough to meet to standard performance specifications,
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Fig. 1. Block diagram of the transceiver.
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Fig. 2. Block Diagram of the PLL using pulse
swallow method.
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Table 1. Receiver specifications.
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Receiver Budget Analysis(Pin= -99dBm)

F2171 A E HA A Eg o] A (Pin=-99 dBm) Z 3}
Table 2. Large signal budget simulation result of the receiver (Pin=—99 dBm).

C_NF(dB)|NFO(dB){POWER(dBm) 1dBcO(tBm)| 11’31 (dBm)| IP30(dBm)| S/NB¥T(dB)| SFDR(dB)
RX BPF 0.92 0.92 -101.77 1000 =76.13 1000 6.91 1000
LNA 1.5 2.47 -64.22 23.67 -77.83 34.02 5.37 69.17
ATT 2.5 2.47 -69.03 .11 -41.17 19.6 5.37 62.77
RXCARD_LNA 2.8 2.47 -55.9 12.34 -45.7 23.33 5.37 56.5
PAD 3 2.47 -58.97 .34 -33.01 20.33 5.37 56.55
RXCARD _BPF 3.3 2.47 ~62.25 6,01 -36.01 17.03 5.37 56.53
PAD 3 2.47 -65.47 3.04 -39.31 14.03 5.37 56.68
MIXER1 7 2.48 =71.97 =1.37 -42.31 6.28 5.37 55.84
[MAGE DIPL 0.67 2.48 ~72.54 -5 -48.98 5.65 5.37 55.8
IF _AMP 3.5 2.48 ~57.28 10,31 -49.6 20.94 5.37 55.81
PAD 3 2.49 -60.75 7.51 -34.25 17.94 5.38 56.13
159.95MHz SAW 15.01 2.5 -75.31 =787 -37.25 2.76 5.38 55.71
PAD 3 2.55 -78.31 =10.87 -52.44 ~0.24 5.37 55.7
AD607 5 2.57 ~78.32 =1 -55.44 ~4.13 5.67 53.09
IF BPF 2.64 2.72 -81.02 -16.52 -55.43 -6.65 5.78 53.19
AD607 6.99 2.72 -26.07 -12.2 -57.95 -1.88 5.58 19.61
AMP 3.7 2.72 ~7.05 5.02 3.2 15.87 5.57 18.76
PAD 3 2.72 -10.05 3.02 2.99 12.87 5,57 18.76
g IP3(IP3I, IP30), 1 dB-¢& 28 #g(] gof halA A7 Eof 3 hHZo] Aok ¢ =
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Table 3. Transmitter specifications.

AR Sl | Sy a7 24
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A e < -=55dBc /Hz @100 Hz
<-70dBc/Hz @10 kHz
! <-85dBc /Hz @100 kHz
L | <~115dBc /Hz @110 kHz

E 4 H407 bz w3 A& ol (Pin=0 dBm)

A R HES NATE &

3-2&4

MO EA L AlZo|M

Z719] AM-AM 2 AM-PM EAS
E

Table 4. Large signal budget simulation of the transmitter (Pin=0 dBm).

Transmitter Budget Analysis(Pin= 0dBm)

. C.NF(dB)|NFO(dB)| POKER(dBm)|  1dBcO(Bm)| IP:31(dBm)[ IP30(dEm) S/NBWT(dB)| SFDR(dBR)
PAD 3| 3.0011 -3.0254 1000 11.6941 1000] 1041154 1000
LPF 0] 3.0011 -3.0254 1000 3.6941 1000]  104.1154 1000
PAD 5| 8.0069 -8.2987 1000 8.698 1000 99,0226 1000
,MIXERI 6]14.0063] -13.8306 2.1073 3.698 12.7238 92.9894 79.68
PAD 3117.0747 -16.964 -0.8922 -1.9214 9.7288 89.9019 77.7233
AMP 3.6120.6306 -4.6468 10,7659 -4.9214 21,2943 86.3328 74.8496
Flower Att.. 5]20,8725] -9.8612 5.7659 7.2678 16.2913 86.0905 74.8313
AMP 6.5[21.9064 -1.9626 12.6307 2.2678 22.8469 85.0483 73.2403
Flower Att.. 5[22.0069 =7.1225 7.6307 10.0073 17.8469 84.9476 73.2798
AMP 3.6122.1844 4.9081 15,9421 5.0073 26.35 84.7635 71.1245
LARK BPF 6.9679[22.2189 -2.2378 4.0! 17,1428 19.9179 84.9085 71.244
AMP 6.5] 22.363 5.2192 14.7973 10.2107 24,9696 84.7409 69.5193
PAD 3122.3704 2.0549 11.7973 17.8708 21.9696 84.735 69.624
SAW Filter 16.4328|22.9564] -14.4956 =4.4274 14,8708 5.2449 84.5233 69,1171
PAD 3123.5077] -17.6291 =7.9274 -1.8539 2, 2449, 83.8949 68.8386
AMP 3.6[24.6573 -5.2303 4.2925 -4.8539 14.4283 82.6156 67.9269
PAD 3]24.7095 -8.4588 1,2925 7.4665 11,4233 82.5585 68,0445
MIXER2 7125.1016] -15.0583 -6, 1658 4.4665 3.9215 82,1511 67.1682
PAD 3|25.5232] -18.1025 -9. 1658 -2.2626 0.9::15 81.7217 66.9167
BPF 3.3837[26.3346]  -21.4567 -12.505 -5.2626 -2.4177 80.8667 66.3857
PAD 3]27.5459 -24.6849 -15. 505, -3.6018 ~-5.4177 79.5724 65.7303
VNA-25 5.5131.0375 -8.6485 0.1829] -11.6018 10.25 75,9506 63. 1551
PAD 5[31.0886] -13.9214 -4.817} 4.1891 5.25 75.898 65.303
VNA-25 5.5|31.2677 2.0638 9.4943 -0.8109 19,9232 75.7104 62,2877
PAD 5131.2718 -3.2599 4.0943 15.2709 14,9232 75.7701 62,4971
Power AMP 7]131.,2949 36.0392 38,5400 10,2709 48,4225 75.0498 58.366
TX _BPF 2.9104]31.2949 33.1299 35..1681 3.1931 45,3497 75,0498 58.257
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