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Design of Image Rejection Filter for Wideband TV Tuner IC

Takatsugu KAMATAT-f Toshimasa MATSUOKAT, and Kenji TANIGUCHI*
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Fig.1 R-C poly phase image rejection filter.

IRF odRE AGC2  IF
Filter AGCI gjjier (MIXER) Filter IMRF

1

: AGC
Auto-Tuning ~ Interface
ck| |DATA & pLL

02 0000000 I1ICcOO0O0O0o
Fig.2 Simple block diagram of TV tuner IC.
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(b) IMRF block.
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Fig.6 (a) Voltage gain and (b) input impedances of

the second-stage of poly-phase image rejection
filter with buffers’ output impedances.
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Fig.7 Calculated results of |1 + gm, 1 Zr, 7| and |1 +
9gm,QZr,q| in inter-stage buffers.
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Table 1 Simplifed gain/ITP3/IMRR design target.

Gain 1IP3 IMRR
1st/2nd RF Filters 15dB 100dBpV | >20dB
/AGC1 (w/Adj.)
AGC2 20dB 105dBupV -
(Max.) -
IF Filter 0dB 123dBuV -
IMRF 3dB 137dBupV | >40dB
Overall 38dB 95dBupV | >60dB
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Fig.14 Voltage gain/IMRR/IIP3 measured data.
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Table 2 IMRF/IMAGE OSC block summary.

Process Technology | 0.25 um RF CMOS

Power Consumption | 67mW @ 3.3V (w/o IMAGEOSC)
0.48mm? (w/o PLL)

JPN Mode: 41.9 to 71.1 [MHz]

US Mode: 30.9 to 63.5 [MHz]

EU Mode: 24.3 to 59.5 [MHz]
Overall: 66.6 to 86.3 [dB]

(93 to 767 MHz at RFIN)

>6 MHz

Occupied Die Area

Tuning Range
QIMAGE OSC

IMRR

QIFOUT = 54 MHz
IMRR Bandwidth
@fc = 57 MHz

03 ODooouooopooooodg
Table 3 Image rejection filter comparison.
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for circuit analysis.
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Fig. A-2 (a) Source follower buffer and (b) its dis-
tortion small-signal equivalent circuit.
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