Design of a “line -up” for N-CDMA

General Specifications

e Center Frequency: 1960 MHz, Band : 1930-1990 MHz

e Channel band: 1.2288 MHz (IS-95) Channels spacing: 2.5 MHz
* QOutput power: 2100 W PEP (2-tone)

e Gain: 2 27 dB (max input power 200 mW PEP (23 dBm))

e Linearity: C/I 2 30 dB (2-tone)

PAE > 25% with 2-tone at rated PEP




Possibile topologies

o Due cascaded stages

o Single stage followed by a balanced pair
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Devices choice

Manufacturer: Freescale

Final stage

MRF5519130 (P1dB=125W, Vdd=28V, Gt=13 dB, n=33%) -> Topology 1
MRF7519100 (P1dB=100W, Vdd=28V, Gt=17.5 dB, n=30%) - Topology 1
MRF6519060 (P1dB=60W, Vdd=28V, Gt=16 dB, n=35%, IM3=-35 dBc) - Topology 2
MRF19045 (P1dB=45W, Vdd=26V, Gt=14.5 dB, n=36%, IM3=-30 dBc) - Topology 2

Driver
MRF6520010 (P1dB=20W, Vdd=28V, Gt=16 dB, n=41%, IMD=33 dBc) = Topology 1/2
MRF282 (P1dB=10W, Vdd=26V, Gt=12 dB, n=33%, IMD=31 dBc) > Topology 1/2




2 cascaded stages

Chosen final device: MRF5S19130 (IP3=61.5 dBm, G;,,=13 dB).

Evaluation of IP3 of the driver (imposing the overall CI3):
P,=PEP—-6dB=44 dBm

Cl+2P,

tot —

IP, =59 dBm

Sum in power of distortion

IPS,tot = II:)S,final -10 |Og \/(1+1O(|P3vfi”a| _GT,final_lps,driver)/5)
> II:)B,driver =46.82 dBm
|P3,driVer = IPS, final _GT,finaI -5 |Og (10(|P3,ﬁna|—lp3ytot)/5 _1)
Sum in voltage of distortion
IP3.t0t = IP3, final _1O|Og (1+10(|P3,final _GT,finaI—lps,driver)/lo)
2 1P 4iver = 49.58 dBm
IPB,driver = IP& final _GT,finaI _10 Iog (10(IP3,fina|_|P3,tot)/lO _1) 3,driver




Verification with behavioral models
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Spectrum evaluation for ClI=30 dBm

NL_AMP

:}';;—ﬁ,{)l"; ID=AM1
PORT2 GAIN=15 dB GAIN=14.5dB
P=1 =

NF=0 dB NE=0 dB
Fdelt=2.5 MHz IP3=53 dB 1P3=61.5 dBm PORT
Pwr1=Pin dBm P1DB=43 :randBm P1DB=52 dBm p=2
Pwr2=Pin dBm ’

[ [ Z=50 Ohm

Behavioral Spectrum
50
40 X ref
L A e TS Potenza out: 116.95 W (PEP)
- C/I: 30 dBc
20 Epidey Gt=28.68 dB (Pin/tone=16 dBm)
10
0
1950 1955 1960 1965 1970
Frequency (MHz)




Evaluation of the optimum loads

Starting points: optimum impedances reported on datasheets).
Topology of the networks suggested by the manufacturer
Biasing point reported on datasheets for optimum performances
Tuning of the networks for maximize Pout e C/I
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Result of the simulations (Harmonic

balance)
Driver: MRF6S20010 Final: MRF5519130

Bias: Vdd=28, 1d=130 mA Bias: Vdd=28, 1d=1200 mA
7s=9.52+j2.14  Z,=2.75+j3.67 /s=2.35-]71.6  ZL=1.28-]1.5
. P1dB i o — P1dB ‘%gﬁ =
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Overall line-up : CI3 e PAE vs Pin
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