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Abstract

This paper describes the Dual-band WILAN transmitter with 24[GHz]®} 5[GHz]. Dual-band WLAN
transmitter was designed at 2.4{GHz] and 5[GHz]. The Dual-band WLAN transmitter has a amplifier which
operate at 2.4[GHz] and 5[GHz] frequency and two VCOO(Voltage Controlled Oscillator) or VCO has a wide
scope of frequency. these problem cause a size and a power consumption , The Dual-band WLAN transmitter
module was proposed to solve these. the transmitter was designed to get output signals of IEEE 802.11a’s
5.8[GHz] band signal using frequency multiplication way or to act a amplifier about the 2.4[GHz] band signal of
IEEE 802.11b/g, according to inputed frequency and bias voltage that approve using single transmission block.
The output spectrum get the improved specification of ACPR of 4[dB], 6[dB],16[dB] at +11[MHz], +20[MHz],
+30[MHz] offset of center frequency compared to no linearization, was satisfied to transmit spectrum mask of
IEEE 802.11a wireless Lan.
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Offset Without
frequency |  predistortion

With adaptive
predistortion

With non-adaptive
predistortion

II[MHz] | lower | upper | lower | wupper | lower | upper
[dBc] -5 6 | -25 -B -265 -2
N[MHz) | lower | upper | lower | upper lower | upper
[dBc] -2 -2 -3l -315 -3 -315
0(MHz) | lower | upper | lower | upper | lower | upper
[dBc] 6 | -B5 | -7 -% -43 -425
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Table 4. Measured results of the designed dual
band RF module
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IEEE 802.11g 27[@%2?1?13/1}11
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Qo= FogAnlr)e] e uAgEHow
A3 Azoll Az d=to] LAYFE kA & 1=
Bol M Fm4 Ay oA SAEHs Y 92
VEE AMHIMZ A4S o] o] M8

12

Journal of KIIEE, Vol 22, No.6, June 2008



Fulr A7) o] 3g HAE 4 e AlE njsd
kAl Z1A g HolE FXWA(LUT) Abxel=
718 AFESEE T AR = 71l ofal A3 std
Fa Au7le FHAFIGA 11MHz] gzl
AHe A A8l A vlawste] 24[dBcle} /WAH
ACPRE YERJR 21} offset F3b7} 571l w}
2} ACPRL o}3l=glon 1 Q1o 2 Fup= Auj
719} PM-PM BAo2 1§ 42 IMDE (3f1-£2,
32-f1)e] AFUE FRISHHT. WA B =F-of A
T g9 g HAYs7| 9slte] 383 LUT At
AR2718-E Astd o, ol YA F=
ol A$E EZ3ka lHA e} vlaste] o)
& B & S LUTY Al(ahE A AS
T HHAolth AIgkE H-§H APA dlF71dA LMS
(Least Mean Square) @ 118] 52 U9 & g3
et 4= Q=g LUTS AFE 73AA 71

FaprAulzlol M8 A¥3s} 71U gdsE
A 2gE ol Ty B AR ES 0|83t B
1 AEgs $o] AHEHACPR)H EVME %31
A8 A vl AA SRS SAAT, A3y A
g3l o] FHANEYHL FAFugolA 74zt
+11[MHz], +20[MHz], +30[MHz] offset$l F=3}=9|
A AEY WAo] opd Ag-ek vlmste 4[dB],
6ldB], 16[dB]®] ACPR 54¢] &= e, [EEE
g21la A FALAEY wpia 74 & whEe}
Rt g MMbps] AFESEE 7HE 64-QAM
HAxukae wE AHFYH MY £ EVMS
436l%]Z IEEE 802.11a 415 EVM &8 vt
a2 B =79 A¥3 A A" A
HAAZ F A3 (two-tone)7t 3= 24Wl7| & 3}
A w 2f13} 20240 ol A WA= f1+4(2 &)
DHEZA] gt ol Fub= 281719 o]
71 52 ddoln] - f1+2 e} o] &
AElojol & Aot} F HAZ Sy Auj)7]2] v
2 ol o3t ggko] LA =R Agh) S o
2 BHE RAGE A3} Al Aado] ARRETHA A
3} 39 ACPR 2 EVM WAA X7} 38 Zo)
=8

A . MHIIR) =S Y227 M6, 20084 62

b
fon
oXl,

References

(1) J. Ryynanen, K. Kivekas, }. Jussia, A. Parssinen, and K
Halonen, “A Dual-band RF Front End for WCDMA and
CSM Applications,” IHE Trans. Microwave Theory Tech,,
vol.50, no.1, pp.288-301, Jan.2002.

(23 S. R Chang, W. Chen, S. C. Chang, C. K. Tu, C. L. Wei,
C. H. Chien, C. H. Tsai, ). Chen, A Chen, “A Dual-Band
RF Transceiver for Multistandard WLAN  Applications,”
IEEE Transactions on Microwave Theory and Techniques,
vol. 53, pp. 1048-1055, 2005.

(3) Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications: High-Speed Physical
Layer Extension in the 2.4(CHz) Band, IEEE Standard
802.11b, 1999

(4) Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications: High-Speed Physical
Layer in the 5(GHz) Band, IEEE Standard 802.11a/D7.0,
1999,

(5] Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications: Further Higher Data
Rate Extension in the 24[GHz) Band, IEEE Standard
P802.11g/D8.2, 2003.

(6) B. Klepser, M. Punzerberger, T. Ruhlicke, and M. Zannoth,
“5-[GHz) and 2.4{(Hz), Dual-Band RF-Transceiver for
WLAN,” 2003 IEEE RAC Syrmposium. pp. 37-40, 2003

(7) Z. i, R Quintal, and K. Kenneth, “A Dual-Band COMOS
Front-End with Two Gain Modes for Wireless LAN
Applications,” IEEE Jourmal of Solid-State Circuits, vol.
39, no. 11, pp. 2069-2073, 2004.

(8] J. H Jeon, ). H Choi, S. M Kang, T. Y. Kim, W. Choi,
and K. H. Koo, “A Novel Dual-Band Transmitter for
WLAN 802.11a/g Applications.” 2004 IEEE MTT-S Int,
Microwave Syrmp. Dig., pp. 1285-1288, 2004.

(9) P. B. Kenington, High Linearity RF Amplifier Design,
Norwood, MA, Artech House, 2000.

(10) S. M Kang, J. H Choi, S. W. Nam, and K. H. Koo, “A
Novel 5(GHz) and 2.4(CHz} Dual Band Transmitter Using
Microstrip Defected Ground Structure,” 2005 IEEE MTT-S
Int. Microwave Symp. Dig., 2005.

(1) ). H Choi, S. M Kang, and K H Koo, ‘“Digital
Predistortion of Frequency Multipher for Dual Band
Wireless LAN  Transmitter”™ 2005 IEEE MTT-S Int
Microwave Syivp. Dig., 2005.

(12) 237, M-S, 438 “ IHE 802.11g ODM £
24(CHz) MY EZSD19| UIME o= 24" LakX X}
A M 424 TC HMI3E 200614 32,

(13) 237, 2ME, 2 “ ML A=E 0|88H]
80211a ODM F4el Mg EZT| alfs EM 2
WS ALE S SRl M 423 TC H23 20064 24,

(14) P. B. Kenington, High Linearity RF Amplifier Design,
Norwood, MA, Artech House, 2000.

(15) S. C. Cripps, RF Power Amplifiers for Wireless
Communications, Artech House, pp. 17-31, 1999.

(16) S. C. Cripps, Advanced Techniques in RF Power
Armplifier Design, Artech House, pp. 12-28, 2002

(17) ] K. Cavers, “Adaptation Behavior of a Feedforward
Amplifier  Linearizer,” IHE Transations on  Vehicular
Technology, vol. 44, no. 1, 1996.

io;:o

&

[

CH &

I

"

J)"

@



RO NS OI8Y OIBOIY R SNE A

(18) F. Perez, E. Ballesteros, and J. Perez, “Linearization of
Microwave Power Anvplifiers Using Active Feedback
Networks,” IEEE Microwave and Wireless Components
Letters, vol. 21, pp. 9-10, 1985.

(19) T. Nojima and T. Konno, “Cuber Predistorter Linearizer
for Relay Equipment in 8000MHz) Band Land Mobile
Telephone  System” IEEE  Transations on  Vehicular
Technology, vol. VT-34, pp. 169-177, 1985.

(20) Y. Nagata, “Linear Amplification Techniques for Digital
Mobile Communications,” IEEE 39th Vehicular Technology
Conference, vol. 1, pp. 159-164, 1989.

(21} Stephen A Mass, Nonlinear microwave and RF circuits
second edition, Artech House, 2003.

(22) Christen Rasuscher, “High-frequency Doubler Operation
of GaAs FieldEffect Transistors,” [EEE Trans. Microwave
Theory and Techniques, vol.83, 99. 462-473, 1983.

(23} ). K Cavers, “Amplifier Linearization Using a Digital
Predistorter with Fast Adaptation and Low Memory
Requirement,” IHEE Transations on Vehicular Technology,
vol. 39, no. 4, pp. 374-382, 1990.

(24) Y. Park, K M Low, and ). S. Kenney, “Digital
Predistortion Linearization of Frequency Multipliers,” 2003
IEEE MTT-S Int. Microwave Symp. Dig, wvol. 3, pp.
1695-1698, 2003.

{25) Y. Park and ). S. Kenney, “Adaptive Digital Predistortion
Linearization of Frequency Multipliers,” IEEE Transactions
on Microwave Theory Tech. vol. 51, pp. 2516-2522, 2003.

(26) Y. Park and J.S. Kenney, “Subsampling Architecture for
Adaptive Digital Predistortion of Frequency Multipliers,”
Proc. of 2003 APMC, pp. 1924-1927, 2003,

(27) Y. Park, R Melville, R. C. Frye, M Chen, and J. S.
Kenney, "Dual-Band Transmitters Using Digitally
Predistorted Frequency Multipliers for Software Defined
Radios,” 2004 IEEE MTT-S Int. Microwave Symp. Dig.,
vol. 2, pp. 547-530, 2004.

(28} N. M Blackman, “Detectors, Bandpass Nonlinearities,
and Their Optimization: Inversion of the Chebyshev
transform,” IEEE Trans. Inform. Theory, vol. IT-47, op.
398-404, July 1971.

(29) ). Geier, Wireless LANs, second edition, SAMS, pp.
8-32, 2002,

(30] J. S. Park, S. R Park, H. J. Roh, and K. H. Koo, “Power
Amplifier Back-Off Analysis with AM-to-PM  for
Millimeter-Wave OFDM  Wireless  LAN,”  Proc.  of
RAWCON2001, pp. 189-192, 2001.

O AR S

L9178 (®EEF)

19613 7€ 7HA. 1985 29 ol AR} FEAL
19959 7€ A-SAYdista disty 4 (A A}, 20039
78 QAAN YA gigtd 4024}, 1989~199849
(F)AFFA7IE 5. 19989 3¥~dA X
FHAHEITH 20

Journal of KIIEE, Vol. 22, No. 6, June 2008



