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Physical and Timing Modeling of DAC IP Core
Based on 40 nm CMOS Process

WANG Dong,CHEN Lan,LIU Zhen-chao, FENG Yan

(Institute of Microelectronics of Chinese Academy of Sciences, Beijing 10029, China)

Abstract: Based on 40 nm CMOS process, the necessary information needed for transforming DAC module into IP
core is analyzed, and the main characteristics of reusable models for DAC IP core are outlined. The physical model
and timing model of DAC IP core are obtained by modeling the physical and timing information, which are used to
form the data file deliveries. The abstracted models can protect the design details, and can meet requirements for
basic application, such as place and route, timing analysis.

Key words: DAC IP core; physical model; timing model

[2] .
! 1P 1P
IP (Intellectual Property, IP) N s
, . LIP P ,
P . 1P ., IP HLIP N
, , s 1P s
) . ( Electronic Design Automation,
EDA) ) N
“ ” 1P SoC . 1P ,
(System on Chip, SoC) . 1P . IP
, SoC s
1P , 1P 1P ,
N SoC s 1P , /
1P , IP

: 2014—04—03; : 2014—05—30



DAC IP 57

2 . e 40nm CMOS
b
, /
1P s
P [3] .

’

(Digital-to-Analog Converter, DAC) IP

/ P . DAC
P . ,
2 DACTIP
DAC IP / 1P
s 1P [4]
, , IP
. 1P
DAC IP
IP
.IP
DAC IP 1P
, 1P
DAC IP ,
, IP
P ,
DAC IP , DAC TP
DAC IP SMIC 40 nm
, 20 mA., 25 Q,
100 MHz. DAC IP
DAC IP .
1
3 DACIP
DAC IP , EDA

1 DACIP
1P ,
. . IP
EDA R
3.1
:DAC IP ,  GD-
SIT s .
, Cadence Abstract DAC
1P . Abstract
. L1/0 (Library Ex-
change Format, LEF) . LEF
DAC IP LEF .
(text label) (pin) ,
(blockage)
DAC IP 3, .
s 1 .
Abstract DAD IP LEF
s 2

2 DACIP LEF



i 2015
1 DACIP 5
1~10 D<9:.0> 10
11 DVDD25 2.5V
12 DVDDII L1V
13 DGND
14 CLK
15 AVDD
16 AGND
5 DACIP
17 VREF
3.2
18 VB1
19 VB2 9
20 RES EXT 140 kQ ’
21 VOUTP X
22 VOUTN ’
DAC IP LEF
> > > . DAC .
,  SPICE,
1P LEF i
, 1P
P , LEF 7 Synopsys NanoTime
DAC IP ,NanoTime
) Synopsys o
Milkyway ’ ,
:DAC R
3
®
3 DACIP ‘
’ spice
DAC IP )
4
“ (black box)”
L DAC IP
6
)
4 DACIP , . X i ’
® /



2 . 40nm CMOS DAC IP 59
6
9 lib
7
.DAC 8
10 lib
8
@ .
100% , 22, 1  DAC
11 DAC
' ’ P . IP
.db . lib
. P
1) . hb 9
0 . SMIC 40 nm CMOS
© ' DACIP . DAC 1P
: . DACIP
, s slack.de-
. DAC 1P
lay
) spice

[1] Xuemin Pang, Daojie Yu, Jianbing Li, et al. Design
11 and application of IP Core in SoC technology[ C] //
Third International Symposium on Information Science
4 and Engineering. Shanghai, 2010 71-74.
( 64 )
DAC IP ,



[EB/OL]. [2014-04-19]. ht-

tp://www. synopsys. com. cn/information/snug/2010.

64 2015
s s
s SE
) cell ,MOS [1] : L1
, SE 11999.16(5) : 14-17.
. SE cell (2] L.
SE X ,2004,21(6) :178-181.
cell SE [3] , . 0. 18umCMOS
[Jl ,2003,24(10):1030-1034.
’ [4] Liu Qinghua, Tang Pushan. Crosstalk estimation and
cell ’ optimization in Deep Sub-Micron VLSI[J]. Chinese
Journal of Semoconductors,2002,23(5) :535-542.
cell [5] Baumann R C. Single-event effects in advanced CMOS
s , technology[ C] // presented at the 2005 IEEE Nuclear
SE and Space Radiation Effects Conference Short Course.
Seattle, 2005.
4 [6] Mavis D G, Eaton P H. Soft error rate mitigation tech-
SET niques for modern microcircuits[ C]// Proc 40th Annual
SE Reliability Physics Symp. Dallas. 2002:216-225.
[7] Thompson S. Silicon CMOS technology 101[C] / IEEE
Nuclear and Space Radiation Effects Conference Short
’ SE Course. Seattle, 2005.
’ [8] Sayil S, Juyu Wan. Single-event soft errors in CMOS
SE logic[J]. IEEE Potentials, 2012,31(2);15-22.
> s
SE , (1976-),
. E-mail:jiangjianhua(@ime. ac. cn
( 59 )
[2]  Yueli Hu, Wenyi Jing. Ying Liu. Integrating ADC IP in a
SoC and Tts Verification[ C] // High Density packaging ,(1984-), R
and Microsystem Integration. Shanghai, 2007 1-4. 1P . E-mail; wangdong @
[3] Resve Saleh, Steve Wilton, Shahriar Mirabbasi, et al. ime. ac. cn
System-on—chip: reuse and integration [ ] |. IEEE, ,(1968),
2006, 94(6): 1050-1069.
(4] . GIB 7715 ,(1987-). P P
—2012 1P [s].
» 2012. ,(1980-), SoC
[5] > > , NanoTime 1P 1P



