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ABSTRACT

The implementation of RTU and RSU Transceiver for WLL system using W-CDMA method is presented in this
paper. RTU transceiver consists of three boards;receiver, transmitter, RF controfler. RSU transceiver is divided
into three parts;receiver, transmitter, IF. Some RF parameters are considered and simulated by the RF simulation

S/W using commercial and customized components specifications. The implemented transceiver of SMHz RF channel
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bandwidth satisfies the system requirements of the transceiver such as dynamic range, sensitivity in the receiver and

spurious emission suppression in the transmitter. At the RTU receiver, the experimental measurement shows 2.86dB
of NF and 60dB above of dynamic range in AGC(Automatic Gain Control) locking. At the RTU transmitter, the

—49.34dBc of spurious emission suppression is attained when the output power of the transmitter is 34.3dBm. At

the RSU receiver, the experimental measurement shows 5.65dB of NF and 80dB of dynamic range when AGC loop
is locked. The measured ACPR of the RSU transmitter is —49.33dBc when the RSU transmitter operates in nor-

mal state. These results are good enough to meet standard performance specifications.
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Fig. 1 Block diagram of the RTU transceiver

< 3tk RF 948 F3b g2 94 159.95MHz £ (2370~2400MHz) ¥v}. F34 EfE Ase
2 F34 WY §F 204MHzE HF T Wy oA e F4 A2 out ® F 2F FF7)
TE 3. CDMAS F7HA ¢l tho] W A El & ¢ 58} 2NEE FFEY 229 N3 12y 2225
o T702 #4715(RX_A @ RX_B)& svhe] F3t sho] AdE Wxo} o3t S NI E FolUAM Yde
4 g7 o AFEALL, FHs T 2RE AA A7 FZd F 4 A3 @9 oy 53 49
gt UHF =% 93 Fuk4 (2140.05~2170.05MHz) 712 OA o 8 & £ AEHYE B3l 2EE
2 138.55MHz SE WA Fopg Slo] 44179 Aggct. Fukre YN S /5SS 9% UHF
A FHIEE T T §A47, B Fog 3L A% IF o

oW P9 Falrie Fae 43, 21428 & #4721, B2 %ﬁhﬁ g A3 IF Tk 47
E7), 44 RAw, Fus FARE AR, O o] Al #@o g PAs RF 54 Al2=d9] F1
Y A% AT HE 21.4MHze) 93 A58 2 T 4}z }8& 54 3 g AAs dA T 7
& wol Fulge A2 7bE ¥, 208.55MHze) 02 54 A9 L g3 g2, (3], 4], [5].
8 3z Foeg o438ty 22995MHzef 7 F
g WEEYg o] A3e FEE O 9 A8 22RSU SM7 R " 7l
AEe 94 e N3 E A gt FH 94 A YA FA7 € A e g3 417
I ou7] 2 oI5y Ju7| 2 o @ F S FEke 29 29 Zo] AAEIUL, AZE RSU F
Z2 97 Fakd (2140.05~2170.05MH2) 9} 534 TAZIE g3 2 71sE Y e g A st

118

www.dbpia.co.kr



%3 /WLL RTU % RSU& RF $4417] 44 9 78

W-CDMA WLL MS TRANSCE!VER BLOCK DIAGRAM

MIXER

W 2002350 W

SAWZ19.99MHz BFF

GG BB D @ﬁ*?ﬂ%

-8
" >
TX SIGNAL
(2300 - 2330MHz)

Y ; (o PLDATA T™XO | e
\ —_} mL_CLOGK | Toen

v i
RX_LOCK
Lt L

veo LO : 2530- 2360000

RX SIGNAL BW: 370-2400 MHz

= =

139.93MHz SAW FILTER

(2370 - 2400MHz) MIXER r;vlls;:mh

" hrd
wr o
‘ | raoworr
M
PLL_CLOOK— L _DATA s
¥_LOoK LOEN
B
a
VOO | Lo-138ssMi
AOC
_REF
= El KN
ADS07
MS
IF_RX
T LO--16dBm AQC AMP

2l 2. RSU 44171 2%
Fig. 2 Block diagram of the RSU transceiver

7}y #1719 7%

e RF 98 Z3}4:(2370~2400MHz)E 21.4MHz2)
27t 24 Foe W,

o 522 A B A 719 HARSSD),

* AGC_REFE £3§ HH9 237 715 /7

. 21719 7%

©22995MHz A1 5 & UHFO 2 Fa4 |,

oild FAOBEE > +25MHz |3 @ X Hol
A AFeol A Ame FE AYE 4 A)7]7]
gat Ag A 7%,

*TX AGC ADIJE 53§ A Ao Fxo o5
Z4,

e 28 ON/OFF 7]%,

*RF $54 Alade Fope 4 83 g S0 5
B4 AR5 A HFez $440 4
< ¥,

« TRK_LO_ADIE 53 1 o8] 3 A[6].

. Aol 9 A3l

3.1 RTU 5417 A & AlZdolM

3.1.1 RTU 417] A 2 A1 g8l 4

A zpstal s #4719 HA AL E 1F4 2
I, A% #AE BEste #4718 A4 93ty
EEsof Omnisys& o] &3l 4 7= % AGC §3}
HAE 479 M Fadt s 4ot g riEE
AR st Al g olA sttt

AAE FA719 F4 e Ues Fe AA S
S8t 28 5 Avk WY it 2HEY B S
o] &5l AlAEH A o d B AE o FE vl(S/N)
o tiAg 4l5 o & vie) Sdie 3% 2ol %
e}

Ep/No=(W/R) ¢ (S/N) (D

A7), §/N: A% o & Hl,

19

www.dbpia.co.kr



BEEEREARE "8 1 Vol.23 No 1

H 1.RTU $4l7] %3
Table 1. RTU receiver specifications
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Fig. 3 The relation between BER and receiver sensitivity

HE 2.RTU F417] 15 WA A &8 o] H(Pin = —99dBm) 2 5%
Table 2. Large signal budget simulation result of the RTU receiver{Pin = —99dBm)

Receiver Budget Analysis(Pin = —99dBm)

C_NF(dB) | NF0(dB) | POWER(dBm) | 1dBc®(dBm) | IP31(dBm) | IP30(dBm) |S/NBWT(dB) | SFDR(dB)
RX BPF 0.9A2 0.92 —101.77 1000 —76.13 1000 6.91 1000
LNA 1.5 2.47 ~64.22 2367, —7783 34.02 5.37 69.17
ATT 2.5 2.47 —69.03 9|4 B A—:il.l7 19.6 5.37 62.77
RXCARD _LNA 2.8 247 ~55.9 12.34 —45.7 23.33 5.37 56.5
PAD - ‘3 " 247 ;589; 9.34| -33.01 20.33 5.37 56.55
RXCARD _BPF 33 2.47 —6225 V 604 7 ‘:.36401 17.03 o 5.37 56.53
PAD 3 247 - é;'47 3.04) —3931 14.03 5.37 56.68~
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MIXER] 7 248 -71.97 —437| -a231 6.28 5.37 55.84
IMAGE DIPL 0.67 2.48 —72.54 -5 —4898 5.65 5.37 55.8
IF AMP 3.5 2.48 ~57.28 1031  —49.6 20.94 5.37 55.81
PAD 3 2.49 -60.75 7.31] —34.25 17.94 5.38 56.13
159.9MHz SAW 15.01 2.5 ~75.31 ~787] —3725 2.76 5.38 55.71
PAD 3 2.55 ~78.31 —10.87| —52.44 -0.24 5.37 55.;
AD607 5 2.57 —-78.32 —14] -ss44]  —413 5.67 53.09
IF BPF 2.64 2.72 ~81.02 ~16.52| —5543]  —6.65 578 53.19
AD607 6.99 2.72 ~26.07 “122| -s79s| 188 5.58 19.61
AMP 3.7 2.72 ~17.05 602l 32 15.87 5.57 18.76
PAD 3 2.72 -10.05 3.02 2.9 12.87 5.57 18.76
SFDR(Spurious Free Dynamic Range)H], 4259 AL $479 714 88 A% 90 sEvga A
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Table 3. RTU transmitter specifications
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¥ 4. RTU $417] tiA13. W3l A &8l o] A(Pin=0dBm) 4 3}
Table 4. Large signal budget simulation result of the RTU receiver(Pin = 0dBm)

Transmitter Budget Analysis(Pin = 0dBm)

C_NF(dB) | NF0(dB) | POWER(dBm) | |dBc{dBm) | IP31(dBm) | IP30(dBm) |S/NBWT(dB)| SFDR(dB)
PAD 3 3.0011 -3.0254 737000 11.6941 1660 104.1154 1000
LPF of aoon1|  -3e2sa|  ooo| seoa1| 1000 oatisal 1000
PAD 5 8.0069 —8.2987 - 1000 8.698 o 170(7)077 7 99. ()226 R 100'0_
MIXERI] o 6 14.0063 —13.8306 2.1078 3.698 127288 i 92.9894 79.62;
PAI;f N 3V N 17.0747 —16.964 ‘—0 8972 —1.9214 9.7288 89.9019 71.7233
AMP 3.6 20.6306 —4,6488 l() 7659 —4A92l4 21.2943 86.3328 74.8496
Flower Att. 5| 20875 -9sel2] 57659 70678 162943 860905 748313
AMP ) 6.5 21.9064 o ~—71 9626 12.6307 2.2678 22.8469 85.0483 73.2403
Flower Att.. 5 22.0069 —-7.1225 B 7.6307 l()'007"4 17.8469 84.9476 73.2798
AMP 36 22.1844‘7 - 4_9081 IWST942717 7 50;)7"4 56.85 84.7;:35 71.1245ﬂ
ALARK BPF 6.96779 22.2189 —2.2378 . 90; 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 3 22.3704 2.0545 o lI7973 I7.8708 2;9696 84.735 69.624
SAW Filter 16.4328 22‘;564 —14.4956 —4.9271; ' 14.8708 i 5£M9 84.5233 69.1171
PAD 37 N ‘2—.:5.”5()77 ~17.6291 ‘ —79274 7-—71.8539 7 772.54494 83.8949 68.8386
AMP 3.6, 24.6573 7—5 2303 4.2925 ——4.8539 4 7‘14.4283 82.6156 67.9269
i’AD 3 24.76;5 ‘—87475788 o 12925 . 74665 ~71].4283 82.5585 68.044;5
MIXERZW 7 w’25.1016 —15.0583 - —-6 1658 4.4665 73.7926 82.1511 67.1682
PAD 3 oassm| —imaeas| -oaess] —22626  092s| 817217 669167
BPF 3. 3837 263146 o "—7511;567 B -~ 12.505 :5.2626 A -2.4]7;17 80.8667 66.38;7—
PAD o 3‘ 7 27 5459 —24.62‘%49“ V :1757.75(55 —‘5 6()!8 ‘ -5.4i77 79.5724|  65.7303
VNA-25 7545 N 31.0375 —S g‘iéﬁ O.IS{Z‘) —l 1.6018 V 10;5 ” 75.9506 63.1551
;/;D A 5 31‘0887(; o ;13“9214 N :4".781771 - 4.1891 5 25 W 75.898 65.;(;;
\;NA-25 55 31 2677 2.0638 - 7‘;.9794713 M—O 8109 B 19 9232 ’ 75.7104 62.2877
PAD 5 oanoms| —aasee|  aveas) 1s2m9| 142 7s7701]  62.497)
Power AMP i 7 31.2949 V 36.0392 38.5409 10 2709 48.;225 75.0498 58.366
X BPF 2491V04312949 o 33[599 N {574681 7 3. 1951 453497 75.0498 58.257
2 Abe CDMA #41 34 F3h5ol A 2.5MHz @ ) 4 ()2 ol §atel A @ 2FTI2 WA
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ol =k o
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3.2 RSU &4A17] MAl ¥ AlE3|01A
3.2.1 RSU 4171 AA 9 A galol4
A2 AL 3 41719 AA 77 R 59 2ot

¥ 5. RTU 417] 3
Table 5. RTU receiver specifications

£A17] stetul g FA7 83 24
%399 2370~ 2400M Hz
e AF < 8dB
N7 A A g <15:1
21.4MHz IF:
29 49y —20+5 dBm @AGC locking
29 YA ujy <14:1
UHF LO 8.3%:
29 I 2529.95~2559.95MHz
Fuh4 A 50kHz
29 3y 4+1dBm

Z% 949 2789 #E AF R WY o5 7
o 54& ##8}7] fstd CDMA AHd T4 F5
4 (2382 5MH2z)9l 4 —99dBme] A& 17tste o)
Az A Algdel g B, £/ FE A
% AY o5 T 54L& & 60l AT

3.2.2 4719 A o A gellel4d

Az A s 4719 442 % 7% 72

48 Fu4 (22995MH2)0l A ~20dBme] H¥E-&
QA7rete] FAl7lo) AHEE LAY FE AF R A
g olE F9 AL vy fstd diAE WA 4
2 3o, Aae B 83 28], [91.

¥ 6.RSU $417] 413 WA Al §# o] H(Pin = ~99dBm) 2 %
Table 6. Large signal budget simulation result of the RSU receiver(Pin = —99dBm)

RSU Receiver Budget Analysis(Pin = —99dBm)

C_NF(dB) | NF0(dB) | POWER(dBm) | 1dBcO(dBm) | IP31(dBm) | IP30(dBm) |S/NBWT(dB) | SFDR(dB)

DUPLEXER 1.8397 1.8397 —102.6237 1000§ —60.0011 1000 6.1351 1000
LNA 1.8 3.9156 ~79.2938 13.7358| —63.0495 24.066 4.0482| 71.6203
PAD 1 3.9207 —80.309 12.7358| —40.2684 23.066 4.058 71.627
BPF 3.3857 3.9506 —83.697 9.4833| —41.2684| 19.8135 4.0608| 71.6975
PAD 1 3.9656 —~84.8037 8.4833| —44.5209| 18.8135 4.046) 71.7586
MIXERI 6.5 4.2077 —90.8417 —0.15| —45.5209 9.71952 3.8065| 69.6103
IMAGE DIPL 0.6624 4.2392 —91.4049 —0.7595| —51.6343 9.1856 3.7728]  69.5584
AMP 6 5.0391 —68.04 16.7324| —52.2438|  26.9934 3.008] 65.3204
PAD i 5.0395 —69.1047 157324, —28.931 25.9934 3.004| 65.3632
SAW 14.6824 5.0779 —84.2387 04254 —29.931 10.6864 292711 65.2223
PAD 1 5.0907 —85.2387 —0.5746] —45.238 9.6864 29141 65.2138
ADG607 M) 5.221 ~82.7526| —12.1566| —46.238| —1.9085 3.1399] 557396
IF BPF 2.6379 5.2467 —854507| —14.6803| —43.7389| —4.4321 3.22751  55.8388
ADG607 6.9897 5.4706 —36.0358 34.582| —46.2625{ 44.8301 2.9801 55.5877
AMP 37 5.4706; —16.8011 13.9578 29997 22.1989 29789 27.6764
PAD 3 5.4706 | —19.8011 10.9578 3.2996| 19.1989 29789 27.6764
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Tabte 7. RSU transmitter specifications

4215 s} 2} o] g FAI @ 22 I'ransmitter Output:

ﬁé}%‘; T o0 2330M Uz i‘-i 4 f‘rl ,, 200mW Maximum

e e : - Fe A A sk <1.5:1

A 225ef o] 2 AL | < ~42dBe/RBW = 30kHz @CDMA UHF LO f e - R ———

A Fal el A 2.5MHzel 4 o] 4 P
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H 8. RSU $417] tf4l& v 3l Al 5 o] 41(Pin = 20dBm) 4 2}
Table 8. Large signal budget simulation result of the RSU transmitter(Pin = 20dBm)
- i ( ,NF(dB) NFO(dB) i POWER(dBm) ‘ IdBC()(der) [P3[(dBm) IP30§dBm) S/N?WT(dB) SFDR(dB)
AMP 4.5 4.51 -~()A4444i 11,4529, - 16.4428 20.3878 82.4055 68.8252
IF ATT 5 4l 45183 ~4.6878 ' S8I6l 38052 148550 823679  67.941]
AM; V 36 4.5(1()\§ ('7_2()48: 14.4993{ —0.7315 24.4011 §2.2702 67.9777
i;ATT 4 7 4.57()35 1.891 8: 7.8695 10.605 17.7865! 82 17727765387173
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Fig. 5 The implemented RTU up/downconverter and frequency synthesizer(21x24cm)
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Fig. 6 The implemented of the RSU transceiver(29x15cm)
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