University of Texas at Dallas
Department of Electrical Engineering
EEDG 6306 - Application Specific Integrated Circuit Design

Homework #3

Due on Midnight 12:00, September 14, 2016
Submission for Homework #3:

(a) Your C/C++ source code. (b) Your output file

Input files will be posted on: http://utdallas.edu/~zxb107020

Please submit this homework to: zxb107020@utdallas.edu

Write a C/C++ program to implement algorithm presented in the MSDAP paper
(1.1)Use the provided coefficients and inputs.

(1.2)Input samples are signed 16-bit hex number, fixed-point, two's complement,
Leftmost bit is sign bit.

(1.3)The output data should be 40 bits and printed out as hexadecimal number. (More
details check page 4.)

(1.4) Filter's order is 256.

(1.5) Total number of input data is 1000.

(1.6) Assume x(-255)=x(-254)=-=x(-2)=x(-1)=x(0)=0.

(1.7) Print your output data (for data2.in) to the file named as data2.out

(1.8) Follow the procedure in the example for computation.

(1.9) datal.in and ouputl.out are for testing purpose

(1.10) Please use gcc/g++ compiler to compile your code (More details check page 6-7.)
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http://utdallas.edu/~zxb107020

Computation transformation
Example:

Assume filter order N=3, POT digit limit to 27%(in this HW, it can reach 27'%)

y(n) = 23: h(k)x(n - k)
= ;(OO)X(n - 0) + h(L)x(n-1) + h(2)x(n - 2) + h(3)x(n - 3)
Assume:
h(0)=2""'-2"°
h()=2"+2"*
h(2)=2"+27°-2""
h(3)=-27"

=>

2

y(n) =2 =2x(m-0)+ @2 +2 Ox(n-D+@ ' +27 -2 x(n-2)+ (-2 )x(n-3)

Use the highlight formulation for this homework. The following bit
operations are not required at this time.
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=>

y(n)= 2" [x(n=0)+ x(n=2)] + 2 [x(n=2)] + 2 [=x(n=0) + x(n=1) = x(n = 3)] + 2 " [x(n = 1) - x(n - 2)]

Let:
u, = x(n-0)+ x(n-2)
u, = x(n-2)
u, = -x(n-0)+ x(n-1) - x(n-3)
u, = x(n-1) - x(n - 2)
=>

= 2_1(u4 + 2_1(u3 + 2_1(u2 + 2_1u1)»
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The format of input data:

C48B-=

1 1 0 0 0 1 0 0 1 0 0 0 1 0 1 1

MsB LSB
As the requirement we need to convert the input from 16 bits to 40 bits output (Why?),
C48B: 1100 0100 1000 1011

Firstly, ext. to 24-bit: 1111 1111 1100 0100 1000 1011 (left 8 bits are the same
to the sign bit, give enough room for carry in bits generated during the computation)

Next, ext. to 40-bit: 1111 1111 1100 0100 1000 1011 0000 0000 0000 0000
(right 16 bits(0s) are for SHIFT operation (16 bits max) )

Cc48B*2!

1111 1111 1110 0010 0100 0101 1000 0000 0000 0000
C48B*2?

1111 1111 1111 0001 0010 0010 1100 0000 0000 0000
c48B*2710

1111 1111 1111 1111 1111 1111 1100 0100 1000 1011
Output is: FFFFFFC48B
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The format of coefficient h(k):

CD2D9148=
Sign bits POT digits
tlt]ololt]i]oli]ololi]oli|i]o]lt|t]oflo]li]o]lololi]o]li]olo]li]o|o]|o
; C D ,| ,2 ; D 9 1 L4 i 8

A S
i _2.5 _._j-'.'.'

/.

-2 =2

_j-:j

h(0)=-2"1+2-28+2719_213 (Bits marked as yellow are don't care value, simply discard)
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How to use gcc/g++ compiler,

(1) Download PUTTY or

(2) Use Xshell (utd lab computer)

(3) The server name is csl.utdallas.edu

(4) Login with your NetId and password

S ¥shell 4

File Edit View Tools Window Help
[ New - Reconnect | 3 - IE

e 1local Shell =

4 (Build 01%3)
Inc.

Type “help' to
ell

New Session (2) Properties

Category:
-I- Connection

= Authentication

- Logon Prompts
- Legon Scripts
—-55H Protocol: 254
Security
Tunneling Host: cs1.utdallas.edu

SFTP Port Mumber: 27 z

~RLOGIN Keep Alive

- SERIAL

erminal

- Keyboard Interval: &0 > gec,
- \T Modes
- Advanced
-I- Appearance Interval: | 0 sec, Limit: |0 mir,
: E----I'~"I.E1rgins
- Advanced
i Trace

General
Mame: s

/| 5end keep alive messages while this session is connected

Reconnect automatically it connection is terminated abruptly

Proxy Server

If your network is configured to use a proxy server or firewall,

. select a proxy server from the list below. To add or remove a
- Logging proxy server or edit its settings, dick Browse.

- ZMODEM

Proxy Server: | <Mone: v| | Erowse... |

oK | | Cancel
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, Inc. All rights

11 prompt.

trl+hle+] .

S5H User Name

Remote Host:  esl.utdallas.edu:22
Server Type:  S§SH2, OpenSSH_5.3

Enter & user name to login:

Remember User Name

Department of Computer Science
Tniwversity of Texas at Dallas

8]

Fursuant to Texas Administratiwve Code 20
{1} Tnauthorized use is prohikbited;

{2) Usage may be subject to security testing and monitoringr;
{3) Misuse is subject to criminal prosecutiocn; and

{4) Mo expectation of privacy except as otherwise prowvided by

applicabkle privacy laws.

Last login: Tue Sep 9 23:24:42 2014 from 250337 .campus.ad.utdallas.edua
L R £ e — . e .

csl.utdallas.edu - Linux/Cent05 6.5
cs32.utdallas.edu - Linux/Centd5 6.5
ca3.utdallas.edu - Scolaris 10
cz3d.utdallas.edu - Soclaris 10

ERE kA kA hAhA kR ko

This system is for use by TS5 students
who need a general purpose Linux system
to complete homework assignments.

Computationally or resource intensiwve simmlations will
be throttled automatically.

Thank wou,
CS Labk Manager
cs—lakbs@Butdallas.edu

Sscratch disk space can be used for temporary files.

R11 f£files will be erased on a regular bkasis (Sunday 0300) .
Sourcing JSusr/local/etc/skel/glocbals/profile
{cslinuxl:~} goo your source file.c —o ycurcutput.c.

GCC manual:

https://gcc.gnu.org/onlinedocs/gcc-4.9.1/gcc.pdf
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