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( A Tunable Bandpass ~-A Modulator With Novel Architecture )
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Abstract

In this paper, tunable SC(switched capacitor) 2nd order bandpass £-A(Sigma-Delta) modulator with novel architecture

that can adjust the IF band center frequency by one coefficient value is proposed for data conversion in the
IF(Intermediate Frequency) band. Its architecture can optionally adjust all the 2nd order noise transfer function in
comparison with the conventional architecture. In order to adjust the center frequency, the conventional architecture needs
the two variable coefficient values, basic clock and eight clocks. On the other hand, the proposed architecture can adjust
the center frequency by one variable coefficient value and basic clock only.
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II. NOVEL ARCHITECTURE
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Table 1. Comparison according to circuit implementation
of the existing architecture and the proposed
architecture.
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Table 2. Coefficient values of the proposed 2nd order
SC bandpass ~-A modulator.
10MHz 125MHz 15MHz
A0 0.95 0.9 0.9%
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Bl 047 047 047
Co 1 1 1
C1 1 1.482 2
& ¢+ ok
B =RAA Albd F2E ﬂ%o}fﬂ A 23 SC
Bandpass =-A EE#°E e AEY T35 60MHz
feZe 20KEzZ A4sn FAFRSTL 10MHg

125MHz, 15MHz 4w A4zh& A2lstd ® 29 2o}
. CIRCUIT IMPLEMENTATION

=wdA AAE 22} SC Bandpass =-A 2E¥
olH & 2709 &% 7](Resonator), 1782] 7}Ak7](Adder),

1_

1bit ¥j27|2 FASEY 23 78 329 ALgH 29
ojt},
zdgo] A% vwr)7t Clkld FZsvn dod

Hl7]ofl A W& ghol Clklg w1/ (1 - z V)9 "%
o) 94E @oR BONES Slou, AAe) A%
Hizlol A BlamE el vtE 1/ (1 - zh) A7

Aol Hd eo[ge] o F7} g7l W 29 63 2



138 MZ&2 FXE JtX & Tunable Bandpass 5 —4 Modulator HHE <
ist Resonator 2nd Resonator
e e ettt
: <t E
1 cm' cil oo o w2 Gl o2 peeecmanet Adder
: T I (1 R
' m " ikt ! _é.‘;—'il Cl RS '
] " H $2 L¥ n: :
' Ukt m Cik? ) " e I mnttey Lun Cik2 :
P G e o s B AL —MV— 1w
Veoosy 2 Clk i a5y chi o1 :y""* Sl Cf]
' Clkt h Clkd ! " Ch2 ! Voui
L .25k e "-ozsr-/ H " + L. T L p
] ! 0o &2 > Y
: ) wk! iz oy lel Cs2 ekl 'l' ::;q,,, e rg AN 4+ - 4 +
M ' il 7";?&2 % i
PO ““ G 025V “" H e it RI AR H
-y ‘"_”"—“ ) o W
v 25K u_mw ' .
! 2 ci2 C2 G cn | :“""ﬁ'_”“" h {2 :
! “ TN I (1 S R
' vt foms :: wifews i ' s
' u Coefficient Cl
3 L1 W 1] CIk2
] \‘H ]
' S Cikd
L gy o o d b - ——— [P
a3 6. Herst =& 7T &=
Fig. 6. Implemented circuit with the proposed architecture.
Clkl F1. 71 1 1 l Art ol ZEFHolE HEd ¥AIIY ZiEAY
N Hr 2 115V9} 065Vels, HEY F35E 60MHz, 54
Clk2 o
F34E 10MHz, 125MHz, 15MHz 283 g ZL

=]
=]

a8 7. FHEZol ALZE 2

Fig. 7. Used clocks in the circutt.

o] Clk2¥ W 1/ (1 - z') AB79 Yo Hx2 Z

g Bo|d& dAsdt. 18a FAFRrE 24g)
T Cl Asgte 2949 7N EHE B8t 74 &
T J=F g

IV. SIMULATION RESULTS
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Table 3. Summary of the Opamp performance.

DC Gain 80dB
Unity Gain Frequency 300MHz

Phase Margin 60 °
Slew Rate 286V/us

Load Capacitance 2.5pF
Power Consumption 4 7TmW
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Table 4. Performance of the proposed 2nd order SC
bandpass =-A modulator,
Center Frequency 10MHz 15MHz
Sampling Rate 60MHz 60MHz
Signal Bandwidth 200kHz 200MHz
SNR 48dB 46dB
Dynamic Range 42dB 41dB
Resolution 7.7bit 7hit
Power Consumption 18.67mW 18 7mW
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V. CONCLUSION
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