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[Abstract]

In this paper, we have studied narrow-band analog pre-distortion linearization technique using UHF 400 MHz band 20 W
power amplifier. The analog pre-distorter used the SC1894 radio frequency power amplifier linearizer(RFPAL) provided by
MAXIM Corp and through the look-up table technique confirmed the intermodulation distortion(IMD) performance and the
adjusted channel leakage ratio(ACLR) improvement for bandwidth below 1 MHz which does not operate on existing chips. In the
400 MHz (400 ~ 500 MHz) band, IMD performance and the ACLR improvement of up to 17.46 dB based on 1-channel offset
and up to 16.6 dB based on 2-channel offset were confirmed. In the system requiring the same linearity, we confirmed power
efficiency improvement of 12.41% at output power of over 40 W.
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E 1. A5l tist MaximAl SC1894 & S&t=A
Table 1. Operating condition of Maxim Corp. SC1894 chip

for input signal.

Operating condition of SC1894
PARAMETER MIN TYP MAX UNIT
Operating 225 - 3800 MHz
Frequency
Input signal _
Bandwidth 1.2 75 MHz
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over 40 W at 450 MHz.
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NS 18 4= At g ol FZ 1 pre-distortionS: &3t
AP Mo s 2o AP 4S8k Al2=gl tis)
o] 71E 20 WollA 40 W o] Z8 e ghof| wje} 10.8 % o)
o] AEEE /IS SIS = ATk 19 11240 W o] %
Zd 8] th3k 450 MHzo| A 2] ACLR SAHZ3E B
oFm, B3 FuEE 40 W ol EHAHo| i3t Ag R
E A EAgAEdE SHZATE HolFrk

E 3. Fup 40 W ofAh ZM]| tist &8

Table 3. Efficiency measurement result for output power of

=XA _TI_I_

over 40 W in each frequency.

Pout@20W
_ _ _ Frequency 420 MHz 450 MHz 470 MHz
¥ 2. FuE APD on/offoll CHEH ACLR ESXMZAT} ACLR@
Table 2. ACLR measurement result for APD on/off in each 1-ch offset —389.75 dBc —41.11 dBe —41.98 dBc
frequency. : 2_AﬁLRf(f@ . | 6561 dBc | -52.17 dBc | -50.52 dBc
APD off APD on Difference or_OTISe
value Voltage 28 V 28 V 28 V
Frequency 420 MHz Current 3.63 A 3.38 A 3.18 A
1 ACLR@ 3975 dBc | -57.21 dBe _17.46 4B Pout 43.0 dBm 43.0 dBm 43.0 dBm
—ch offset Efficiency 19.70 % 21.13 % 22.46 %
2_AﬁLRf(f@ . | ~55.61 dBc | -65.17 dBc -9.56 dB Pout@40W
ch otise Frequency 420 MHz 450 MHz 470 MHz
Frequency 450 MHz ACLR@
ACLR@ -39.93 dBc | -41.35 dBc | —42.02 dBc
-41.11 dBc | -57.17 dBc -16.06 dB 1-ch offset
1—ch offset ACLR@
ACLR@ -61.92 dBc | -62.48 dBc | -60.66 dBc
o ok offeet | 5217 dBc | —62.83 dBe -10.66 dB 2-ch offset
Cch ofise Voltage 28 V 28 V 28 V
Frequency 470 MHz Current 5.23 A 4.98 A 4.32 A
1_’°éﬁL§ﬁ(‘Dset -41.98 dBc | -56.13 dBc -14.15 dB Pout 46.5 dBm 46.7 dBm 46.0 dBm
ACLR@ Efficiency 30.50 % 33.54 % 33.06 %
-50.52 dBc | -67.12 dBc -16.6 dB
2—ch offset
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