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Abstract

In this paper, 1.8V 8-bit 500MSPS Low-power CMOS Digital-to-Analog Converter(DAC) for UWB(Ultra Wide Band)
Communication Systeme is proposed. The architecture of the DAC is based on a current steering 6+2 full matrix type
which has low glitch and high linearity. In order to achieve a high speed and good performance, a current cell with a
high output impedance and wide swing output range is designed. Further a thermometer decoder with same delay time
and low-power switching decoder for high efficiency performance are proposed. The proposed DAC was implemented with
TSMC 0.18um 1-poly 6-metal N-well CMOS technology. The measured SFDR was 49dB when the output frequency was
50MHz at 500MS/s sampling frequency. The measured INL and DNL were 0.9LSB and 0.3LSB respectively. The DAC
power dissipation was 20mW and the effective chip area was 0.63mm’.
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Performance summary of the designed DAC.
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Resolution 8bits

Sampling freq. 500MSPS

Power Supply 1.8V(Analog & Digital)

Output Range (Visp)

1.2Vp-p Dual mode (2.343mV)

INL / DNL +0.9LSB / 20.3LSB(measured results)

SFDR

(measured results)

60dB @ 500MSPS, fout:1MHz
45dB @ 500MSPS, fout:b0MHz

Glitch Energy 0.25pVsec

Power diss. 20mW @ 500MSPS
Core Area 900umx700zm [0.63mm?]
TSMC 0.18/m, 1-poly, 6-metal
Process
N-well CMOS
B 2 = goit DA HET|o| 7 sE

Table 2. Recent research of 8bit DAC.

SFDRZHE erhas E 1o 2
D/Atﬂﬁ'7}9] 1-1;211140] }\]'OJ: al _—_T_Léd

E

Waslsh B AT BAD D/ANE)
@sje] ¥

(1]

(2]

(3]

P Sampling | Power SFDR ,P().welj
Frequency | Supply Dissipation
E =% | B0OMHz 1.8V 49dB@fin'50M 20mW
[3] 10KHz 5V 43dB@fin:20Hz 25mW
[4] 100MHz 33V | 621dB@fin:15M 535mW
[5] 10MHz 2V 50dB@fin:200KHz 2mW
{6] 65MHz 33V 52dB@1MHz 34.5mW
o A g R dE S TN F5E HHEL 2
4549 278 st DARSIY & 3
HAL 9Q0umx700ume.E ¢k 0.63mm’el™, T
& SUT BAS OO & AEY Fa

o

=

-2

1r

acktgon, 598 AE

20 vFERA AT

!

il

1 Ed

David A. Johns and Ken Martin, ”Analog
Integrated Circuit Design”, John Wiley & Sons
Inc., 1997, pp. 463-486

Rudy van de Plassche, "CMOS Integrated
Analog to Digital and Digital to Analog
Converter”, Kluer Academic Publisher, 2003, pp.
206-235

Wang, S. and Omair Ahmad,

switched-current

M, "A
ratio-independent  algorithmic
D/A  converter” Circuits and Systems, 1999.
ISCAS '®. Proceedings of the 1999 IEEE
International Symposium on Volume 2, 30



22

May-2 June 1999 Page(s):101 - 104 vol.2

Yijun Zhou and Jiren Yuan, “An 8-bit 100-MHz
CMOS linear interpolation DAC” Solid-State
Circuits, IEEE Journal of Solid State, Volume 38,
Issue 10, Oct. 2003 Page(s):1758 - 1761
Huei-Chi Wang, Hong-Sing Kao, Tai—Cheng
Lee, M. "An 8-bit 2-V 2-mW 0.25-mm/sup 2/
CMOS DAC" Advanced System Integrated
Circuits 2004 Proceedings of 2004 IEEE
Asia-Pacific Conference on 4-5 Aug. 2004
Page(s):102 - 105

J. H Kim and K. S. Yoon, "An 8-Bit CMOS
3.3V 65MHz Digital to Analog Converter with a
Symmetric Two-Stage Current Cell Matrix
Architecture” IEEE Trans. Circuits Systs.H,
vol. 45, no. 12, pp. 1605-1609, Dec. 1998.
Sanghoon Hwang and Minkyu Song, "A 10-b
500 MSPS current-steering CMOS D/A
converter with a self-calibrated current biasing

[4]

[5]

6]

(7]

UWB AMAEIS Tt 1.8V 8-bit 500MSPS X XM= CMOS D/A tHE|o HA -

[8] Weibiao Zhang and Hassoun M, "A

redundant—cell-relay continuous self-calibration

method for current-steering DACs” Solid-State

Circuits conference, ESSCIRC 2001. 18-20 Sept.

2001 Page(s):349-352

Younhua Cong; Geiger,RL, "A 15V 12-bit

100-MS/s  self-calibrated DAC”  Solid-State

Circuits, IEFEE Jounal of, Volume 38, Issue 12,

Dec 2003 Paga(s):2051-2060

[10] Baschirotto. A, Ghittori. N, Malcovati. P, Vigan.
A, "Design trade-offs for a 10 bit, 80MHz
current steering digital-to—analog converter” The
2nd Annual IEEE Northeast Workshop on
Circuits and Systems, NEWCAS 2004, 20-23
June 2004, Page(s):249-252

(1] ol5E, A, $91, dAF3E A, "CMOS o}
423/ SR JAA 2" AACH”, Alant
=2, 1999, pp. 9R-106

[12] ol5-&, AHA, $94, dAF3E FA, "CMOS o}

(9]

technique” Electronics, Circuits and Systems, 921/ TARE JA-A 2" FAGEH , Al
2004. ICECS 2004. Proceedings of the 2004 11th Zg2, 1999, pp. 63-98
IEEE International Conference on 13-15 Dec.
2004 Page(s):254 - 257
X XA 7
10l & B(EFAIHY) g M EZEy3Y)
20051 § )3 m 20019 508t
» Rt=A g a Al . sE A g Al 4.
S |l osa~aa 2o 20039 E@ojEa whE ) s}

SR 83 AT,
<F@ARl 1 TAF dold W
#7) 47, 4 4 EHRE H=

L4

19861 HTieha A48
At 29

19884 Aghsta g
HAEd,

19939 Aeuigm A3
) 24,

19933 ~199%5d T4 g 2YATY

19953 ~19973 A Az ASIC HAE AT+d
19973 ~&dA HIUgn Fug
<FPAEoE: CMOS olgz1 3]z A, A A
g EARE 32 44 >

(879)

AAL 4.
20043 ~d A F=rosha

WA gt wkal 7 A,
:CMOS otz 3z A, A A
sz 44 >




