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A 14-bit 200 MS/s Current-steering D/A Converter

NING Ke-ging,DAI Lan,SUN Hai-yan

(Department of Microelectronics, North China University of Technology, Beijing 100144, China)

Abstract: A 14-bit current-steering digital to analog converter with segmented structure is designed and fabricated by

SMIC 0. 18 pum technology in this paper. It adopts 5+4-+5 segmented architecture and both binary and thermometer

decoder are resulted in this design. Cascode current source construction is adopted to improve its output impedance

which is crucial to the performance of the proposed DAC. Q*Random Walk switching scheme is applied to ensure the

systematic and decrease the graded errors in the layout of current source. With 0. 999 3 MHz input signal and 200

MHz sample clock the SFDR of the DAC is over 90 dB.
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(b) Expressions

B4 RRENEHERBESMEEMNHESER

3.3 DACHEE#®E

HT AT TR P 5% 22 23 BT A 2800 R 3 5 9 DR BE X DAC
PERERRZ IR K 72 Wi kS B2 DAC B9 Hh » L % 4%
BIIE R E 22 A REDTIR 32 i DAC B2 45 15
T AR RRE R BT B s/ NI RCTRZE A REAR A B
Gr O PERE. A Q° REALIE A A R 5ok e L TR
W5 R A 5 58 2 R AL IR Ok BE REATL AL B 7 3R
IR B R TR JRE L R AIK.

TR R IR S0 AT 5 AT R A
5 () IR S — N RIT (1, DAL T RS E L
B ARIT DAL TSI A TS 5 = A IS,
DALFREF 7207 %5 5% X P B — A/ N5 sk
{1 L ISR/ INVER AT 2. TR 1 32— AP el NECH it
PR F) R AL D5 14 AL R 22 » AT DX P IR R4 7 2038
JAy B R B P 4 AR TSR R 15 4> 321, .
| dummy HUFIR—3E 16 4>z AU A& 5 (h)

7 35 1 4 8 2 6
s O0NOmOOdmo
2000000MO  [°] B[ F|! | mme
sONOmnoomd p|wm| upza] BRI
+ 00000000 e N\ H
-Bpaaaasa KL AN
sOO00O00000 |ofc|rele
s000ooooo
;00000000

@ATF “Beh” AifH (b) LR IE L TC I BEH I8 25 A6 R

B5 (755" R S RS T BB S % S
IR Kk 16 A IR AR AR A 16 3. TR ALB
<P otk 16 AR K EATHR 70 0 3 15
RV B R L7 B oA 7 SNE AT o3 A
YU WL T 8 /N SR AR B A 51 A 451 Ml s
1R & 256 /NI A o0 o 0~
15 S RS i AL IR A R0 M. 16~ 31 5
TR LI B R 1 8 AR HE. A
BREE ORI CIARE 4 73 31 & =4 i I I %
SRR 16 A7y XA 5 58 ] LR AH SR 22 5 AL A
DR (A3 B R BEAL R 254 H A9 22 2O B B2 R 22
AT5ER T LA .

% | B EMEES A
s e 0 [N 0 [ [ o7 [ [ [ 1 [Nt [0 [ [ 8

142 ([30] | 238 [ 78 | 129 |[37] [ 225 | 65 [ 133 |[21] 229 | &9 | 137 |[25] | 203 |
94 | 254 @ 158 | 81 | 241 @ 145 | 85 | 24 @ 149 | 89 | 249 @ 153
62 126 | 190 | 222 | 49 13177 [ 209 | 53 117 | 181 | 213 57 121 | 185 | 217
195 [ 163 | 99 ém 172 | 108 & 199 [ 167 | 103 | /as\[ 203 | 171 | 107 &
131 ([3s] | 227 | 67 | 140 |[28] [ 236 | 76 [ 135 |[2B] [231 | 1 | 139 |[Z] | 235 | 75
8 | 243 @ | 92 |25 @ 156 | 87 | 247 @ 151 | o1 | 251 @ 155
51 1Hs | 179 | 211 60 124 | 188 | 220 | 55 119 | 183 | 215 59 123 | 187 | 219
202 | 170 | 106 & 200 | 168 | 104 A 192 | 160 | 96 & 205 | 173 | 109 | /a5
138 234 | 74 | 136 |[28] [232 | 72 | 128 24 | 64 | 141 21| 7
% | 250 154 | 88 | 208 @ 152 | 80 | 240 @ 144 | 93 |25 @ 157

58 | 122 [ 186 | 218 | 56 | 120 | 184 | 216 [ 48 | 112 | 176 | 208 | 58 | 122 | 186 | 218

198 | 166 102&194 162 nAzm 175 | 111 | /a7\] 196 | 164 moA
134 [[22] | 230 | 70 | 130 | [18] [ 226 | 66 | 143 |[32] [ 239 | 70 | 132 | [20] | 225 | s

86 246 @ 150 | 82 242 @ 146 | 95 255 @ 159 | 84 144 @ 148
T 3K AEAT Ry i AT LA RRAR H R 4 Js E £t K,
LELHE SR RS2, B 6 2 14 bit HLEME
DAC (i i 1], o 22 30 i d 3 R BE B R A T
Q’ Random {8 55 1k jdl /NI L 152 22
4 REHR
£ SMICO. 18 pm i & CMOS T 2% A it
WEAFSEEE . K F Cadence F Spectre # v/, i, % J5 ¥
AT B B R L T 20 mA B S 3R E
50 3 Q HUBH . B e RV R 2 VL R 7




82 P 2R SR

2016 4F

(DR G SIER 0. 999 3 MHz, Bif i
200 MHz, f£ TT T ZAM T XA ER S Z )5
1) L6 I 5 0 L5 SR A T3 43 A o A5 LB TC 2% 8l
I (SFDR) 2 90. 394 3 dB. @& 7(b) T 7w, 4
Tk P o R BRI A B I I R — 90. 34 dB. i B K
PEREFE PR AN 2 PR

£ 2 14—DbitDAC Bk sEigHR

T SMICO. 18 ym

ke 90 mW

TR 1.7 mmX1.9 mm
PR e 200 MHz

o g 14 bit

SFDR 90 dBUF 545i% 1 MHz2)

jzvai o] 16 ns

Bl 6 DAC E{kmHEKRE

5 #FRIE

ASCIHETF SMICO. 18 pm R4 CMOS T 255 —
#X 14 bit 200 MHz HL ¢ DAC #4731, AR
FH 5445 Bty i I8 B 51 >k F Q° Random
A3 SR A A )R SR 3. 3 VI HL YR L 5 ELAS A
T MR G E RS e TT TZEM T X
L 114 S5 5 L4 SRR AT 8 192 S Ml 40 #T » ZE 55 A
{5542k 0. 999 3 MHz 15# F , SFDR 7 90 dB
Ph b PERE R AT

SFDR=90.394 3 dB

-20

-40

-60

Amplitude/dB
[
=}

—
=3
(=]

'
—
)
=]

—
'
=)

3 4 5 6 7 8 9 10
Analog input frequency/MHz

(a)8192-points FFT plot

20F
a0t
)
S 6ot
:
2 -80f
g |
-100 '
-120F |
.
M 5 4 5 6 7 8 9 10
Analog input frequency/MHz X 10°
(b)8192-points FFT plot
B 7 BEBEREHENEE
SE

[1] Van der Plas G A M, Vandenbussche J, Sansen W, et
al. A 14-bit intrinsic accuracy Q 2 random walk CMOS
DAC[]J]. Solid-State Circuits, IEEE Journal of, 1999,
34(12): 1708-1718.

(2] AR R R ER A5, sl B e e s LML, b st
Bz ik, 2006.

[3] Bastos J, Marques A M, Steyaert M S ], etal. A 12-
bit intrinsic accuracy high-speed CMOS DAC[J]. Sol-
id-State Circuits, IEEE Journal of, 1998, 33(12).
1959-1969.

[4] Steyaert M, Sansen W. Static and dynamic perform-
ance limitations for high speed D/A converters[ M].
BerLin: Springer, 2004.

EEE AN :

TRIK 5,983 WA SR IW. WS W) o K EL
AR B F 1R 15

# WOERESE) B, 975, @ISR, IF5E 07 M KM
FAE i B% 531, E-mail: per_fectdai@163. com.



