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Circuit Size Circuit Size Circuit Size
parameter parameter parameter
R1 32.4k RFF1 15.19k C1 1p
R2 32.4k RFF2 22.4k C2 1p
R3 68.28k RFF3 - C3 1p
Ril — Ri2 .
WLAN Sllos doys y95¥ goe wilakad olail :(5) Jgue
Circuit Size Circuit Size Circuit Size
parameter | or value parameter or value parameter
R1 8.34k RFF1 4k C1 0.5p
R2 12.5k RFF2 6k C2 0.333p
R3 18.22k RFF3 9.27k C3 0.5p
Ril 14.61k Ri2 35.86k
WCDMA Gldos doyd 565¥ 9o ilakad o3lusl :(¥) Jgua
Circuit Size Circuit Size Circuit Size
parameter or value parameter or value parameter
R1 15.625k RFF1 7.59k C1 1p
R2 15.625k RFF2 11.197k C2 1p
R3 34.1405k RFF3 87.49k C3 1p
Ril 179.6k Ri2 85.41k
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Ref. Wireless DSM OSR | Bandwidth SNR Technol- | Power FOM
standard structure (MHz) (dB) ogy(um) (mW) | (pj/conv)
[1] GSM-EDGE QFB2/CT | 190 0.27 81 0.18 49 0.99
UMTS 24 5 61.2 8.9 0.95
DVB-T 25 8 60.9 12.1 0.84
[24] low-IF receivers | QFF3/CT 64 0.5 68.7 0.13 2.15 0.966
32 1 60.6 2.13 1.21
24 1.5 50.2 2 2.6
[10] GSM Hybrid 160 0.2 91 System -- -
WCDMA CT/DT 16 2 86 level
WLAN 10 20 73
[26] GSM DT 160 0.2 88 0.18 NA NA
WCDMA 160 2 73
WLAN 5 20 58
[25] Zero/ LP/QBP 32 25 84.8 0.065 1.9 27
low-IF receivers | CT 32 5 85.8 2.6 16.3
32 8 84.5 4.2 15.5
This GSM QFF3/CT | 162 0.2 81.63 0.18 6.4 1.63
work WCDMA 32 2 75.9 8.3 0.411
WLAN 12 20 54 13.5 0.824
Scale Integration (VVLSI) Systems, vol. 24, pp. 243-255,
2016. &y

A. Charmin and E. N. Aghdam, "A low power
reconfigurable multi-mode continuous time Delta Sigma
modulator for seven different mobile standards with
VCO-based quantizer,” Analog Integrated Circuits and
Signal Processing, vol. 90, pp. 321-331, 2017.

B. R. Jose, J. Mathew, and P. Mythili, "A multi-mode
sigma-delta ADC  for GSM/WCDMA/WLAN
applications," Journal of Signal Processing Systems,
vol. 62, pp. 117-130, 2011.

M. Honarparvar and E. N. Aghdam, "Reconfigurable
hybrid CT/DT delta-sigma modulator with op-amp
sharing technique dedicated to multi mode receivers,"
Analog Integrated Circuits and Signal Processing, vol.
79, pp. 413-426, 2014.

S. Pavan, R. Schreier, and G. C. Temes, Understanding
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2017.
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Business Media, 2006.

@‘ YA Gliano = 0,la2r 8lonsd = o330 Jlar— 1ol S9SN g B2 Commtitgs (ol oo mm

(1]

(2]

(3]

[4]

(5]

(6]

(71

C.-Y. Ho, W.-S. Chan, Y.-Y. Lin, and T.-H. Lin, "A
quadrature  bandpass  continuous-time  delta-sigma
modulator for a tri-mode GSM-EDGE/UMTS/DVB-T
receiver," Solid-State Circuits, IEEE Journal of, vol. 46,
pp. 2571-2582, 2011.
S.-C. Hwu and B. Razavi, "An RF Receiver for Intra-
Band Carrier Aggregation,” Solid-State Circuits, IEEE
Journal of, vol. 50, pp. 946-961, 2015.
B. Razavi, RF Microelectronics (2nd Edition) (Prentice
Hall Communications Engineering and Emerging
Technologies Series): Prentice Hall Press, 2011.
T. Saalfeld, A. Atac, L. Liao, R. Wunderlich, and S.
Heinen, "A 2.3 mW quadrature bandpass continuous-
time?? modulator with reconfigurable quantizer," in Ph.
D. Research in Microelectronics and Electronics
(PRIME), 2016 12th Conference on, 2016, pp. 1-4.
P. M. Aziz, H. V. Sorensen, and J. Van der Spiegel,
"Performance of complex noise transfer functions in
bandpass and multi band sigma delta systems," in Circuits
and Systems, 1995. ISCAS'95., 1995 IEEE International
Symposium on, 1995, pp. 641-644.
J. Marttila, M. Allén, and M. Valkama, "Frequency-
Agile Multiband Quadrature Sigma-Delta Modulator for
Cognitive Radio: Analysis, Design and Digital Post-
Processing," Selected Areas in Communications, |IEEE
Journal on, vol. 31, pp. 2222-2236, 2013.
Y. Xu, Z. Zhang, B. Chi, N. Qi, H. Cai, and Z. Wang,
"A 5-/20-MHz BW Reconfigurable Quadrature
Bandpass CT ADC With AntiPole-Splitting Opamp and
Digital/Calibration," IEEE Transactions on Very Large

7Y


https://dor.isc.ac/dor/20.1001.1.26765810.1398.16.4.14.5
http://jiaeee.com/article-1-512-en.html

[ Downloaded from jiaeee.com on 2026-07-03 ]

[ DOR: 20.1001.1.26765810.1398.16.4.14.5 ]

*feedforward (FF)

Signal to Noise Ratio (SNR)
Figure-Of-Merit

7Analog to Digital Converter
8Quality of Service

%over Sampling Ratiou
10Non Return to Zero
11Return to Zero DAC
2Mismatch error

[N

A

[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

E. Di Gioia, "An 11-bit, 12.5-MHz, Low-Power, Low-
Voltage, Continuous-Time Sigma-Delta Modulator in
0.13 pm CMOS Technology," 2011.

J. Zhang, Y. Xu, Z. Zhang, Y. Sun, Z. Wang, and B.
Chi, "A 10-b Fourth-Order Quadrature Bandpass
Continuous-Time $\Sigma\Delta $ Modulator With 33-
MHz Bandwidth for a Dual-Channel GNSS Receiver,"
IEEE Transactions on Microwave Theory and
Techniques, vol. 65, pp. 1303-1314, 2017.

M. Bolatkale, L. J. Breems, and K. A. Makinwa, High
speed and wide bandwidth delta-sigma ADCs: Springer,
2014.

N. Jouida, C. Rebai, A. Ghazel, and D. Dallet, "VHDL-
AMS modeling of non-idealites effects in Continuous-
time quadrature bandpass AX modulator," in Signals,
Circuits and Systems (SCS), 2009 3rd International
Conference on, 2009, pp. 1-5.

S.-B. Kim, S. Joeres, R. Wunderlich, and S. Heinen, "A
2.7 mW, 90.3 dB DR Continuous-Time Quadrature
Bandpass Sigma-Delta Modulator for GSM/EDGE
Low-IF Receiver in 0.25 m CMOS," Solid-State
Circuits, IEEE Journal of, vol. 44, pp. 891-900, 2009.

A. Shamsi and E. N. Aghdam, "A Wideband
Continuous Time Quadrature Delta Sigma Modulator
Based on a Real DSM for Low Power WLAN
Receiver," Journal of Circuits, Systems and Computers,
p. 1850044, 2017.

T. C. Carusone, D. Johns, and K. Martin, Analog
Integrated Circuit Design: Wiley, 2011.

B. Razavi, Design of Analog CMOS Integrated Circuits:
McGraw-Hill Education, 2016.

G. Mitteregger, C. Ebner, S. Mechnig, T. Blon, C.
Holuigue, and E. Romani, "A 20-mW 640-MHz CMOS
continuous-time ADC with 20-MHz signal bandwidth,
80-dB dynamic range and 12-bit ENOB," IEEE journal
of solid-state circuits, vol. 41, pp. 2641-2649, 2006.

3 B copae” ol 1w s (B3 ol paie Sl [YY]
cos l)Sen g5y 2o S0l eolannl b Kislisgol, sleasis
Ao ol Sig Sl g 5 owiiges aloea. JUIS 5135 é Sl

[24]

[25]

[26]

VAP o) oF o)los VE

A. Atac, R. Wunderlich, and S. Heinen, "A variable
bandwidth & IF, continuous time AX modulator for low
power low-IF receivers,” in New Circuits and Systems
Conference (NEWCAS), 2011 IEEE 9th International,
2011, pp. 362-365.
Y. Xu, B. Chi, and Z. Wang, "Power-scalable multi-
mode reconfigurable continuous-time
lowpass/quadrature bandpass sigma-delta modulator for
zero/low-IF receivers,” in Circuits and Systems
(ISCAS), 2012 IEEE International Symposium on,
2012, pp. 293-296.

B. Ge, Y. Li, H. Yu, and X. Feng, "Design and

implementation of quadrature bandpass sigma-delta

modulator used in low-IF RF receiver," Journal of

Semiconductors, vol. 39, p. 055002, 2018.

b ey)

lquadrature delta sigma modulator (QDSM)
2Low Pass
3continuous time (CT)

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.16- No.4- Winter 2018

VYA o= 0, 8 lows — 3 55 Sl — (ol 2l Sig S 5 (31 (i (ol oo @


https://dor.isc.ac/dor/20.1001.1.26765810.1398.16.4.14.5
http://jiaeee.com/article-1-512-en.html
http://www.tcpdf.org

