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Hardware Implementation

Methods or Algorithms can be implemented with
1. Hardware processor + suitable software programs (flexibility)
a. Pentium IV + suitable software programs (high-level language)
b. TI-DSP + suitable software programs
c. MCU(8051) + suitable software programs (low-level language)
2. Dedicated hardware circuits (faster)
a. old_PCBs (TTL SSI, MSI chips and wires)
b. new_PCBs(some devices, application specific integrated circuit-
ASIC, wires)

= Ref : W= 2t X B F M A2 % » M3 KR4 VLS SR EF1EE = 3
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Hardware Implementation

3. Some hardware circuits + software programs (to solve more complex problems)

a. System on a board (memory, processor, ASIC, 1/O, other devices)

b. System on a chip (SoC) [ memory] [ CPU } ool
c. current and future work (3D IC) ASIC [ 0 F USB
UART
[ ASIC } |IEEE 1394

Micro bump @

/7 A

i &
1) Inpode] 1] b

Package Substrate or PCB Package Substrate or PCE

25D IC 3DIC
Ref : CTIMES/#7 B /## #& £ 3T & # % %&2013F =+ ﬁljﬁﬁfrﬁﬁﬁj%%;‘; 4

COMMUNICATION SYSTEMS
AND INTEGRATED CIRCUITS LAaBR



.

> |

B

2r 21

%

21
P

gn FPR A 27 %‘J

X r

A B R S
CE R T ANEE g

v

\ 4

Bk

o e d)

ee [F]

COMMUNICATION SYSTEMS

AND INTEGRATED CIRCUITS LAaBR

Wi

R L Rk

= NS
— ?H’fzt“ > /E'J\a
a
IR L TSR T

QFP, TSOP, SOT, SOJ

L

JIIE {‘i}




COMMUNICATION SYSTEMS
AND INTEGRATED CIRCUITS LAaBR

=g



Outline

@ oesscii)

MMMMMMMMMMMMMMMMMMMM
AND INTEGRATED CIRCUITS LAaBR



|IC Design Flow

Application Specific |IC Design

Integrated Circuit Flow
(ASIC) . | —
Semi Full
Custom Custom
I I |
Standard Xilinx,
TSMC. FPGA or A:tlenr);,
UMC-cells PLD Actel-cells




Full (Fully) Custom Design

*» For analog circuits and digital circuits requiring
custom optimization

*» Gates, transistors and layout are designed and
optimized by the engineer

** Full custom layout editor with Virtuoso
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Semi Custom Design

» For larger digital circuits

** Real gates, transistors and layout are
synthesized and optimized by related software
tools

*» Realization with hardware
description language (HDL)
such as VHDL and Verilog

11
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Semi Custom Design (Cont.)

a. Product specification
b. Modeling with HDL =
- c. Synthesis (by using suitable standard cell) i - implemented with
I d. Simulation and verification : suitable tools
(JI e. Physical placement and layout ,/I
~ f. Tape-out (real chip) -- implemented by suitable Fabrication companies
g. Testing -- implemented by suitable tools and mechanisms
more flexible, shorter design cycle, suitable for smaller production

k Ply EPGA or CPLD Xilinx, Altera
Two different solutions : \

Real ASIC chip

Standard cell

less flexible, long design cycle, larger-scale production to reduce price
12

Fab (TSMC, UMC, ..)

> |

COMMUNICATION SYSTEMS
AND INTEGRATED CIRCUITS LAaBR



Standard Cells

Product Specification

MATLAB
(Text Editor) IC(goganRp;Ier
Register NC-Verilog _

Transfer (Compiler) Back<—  calibre
Language Verdi, nWave (DRC, LVS)
(waveform) PrimeTime &
PrimePower

Synopsys |
Design compiler GDS-I|
Tape Out
Standard Cel
netlist (.v)
Pre-Layout | Post-Layout

simulation || simulation 13




Labs AR BEBRMT

EESTIAES e H L YN

ICREtEE

M5t CIC iRt HIZETE B 7 AR 75 WA - ¥ iy ok PR ANEFME ERNE
By Functionali By Vendor HEEH
-Vendor Package AMS Verification
@ _Cadence All @ Analog/Mixed Signal Design Flow
€ _ Mentor All 2 Eldo
- Synopsys All © HSPICE
€ NanoSim
& SMASH

Cell Library Custom IC Design

@ Cell-Based Design Kit for IC Contest

@ Virtuoso Multi-Mode Simulation

@ Virtuoso Spectre Circuit Simulator

@ CosmosScope
@ Custom Designer

@ Laker Advanced Design Platform

@ Laker Custom Layout Automation System

® SpiceExplorer
% Virtuoso AMS Designer

@ Virtuoso Analog Design Environment

@ Virtuoso NeoCircuit

@ Virtuoso Schematic Editor




System Simulation

Error
Source | : |
Data —:—> Cé)rrlrczc(;gn —:—> Modulator —l C(X) =co+ X+ CZXZ
| | AWGN + ot oy X
| Channel Coding | Channel _ _ . '
I | (noise) » X'e(X)=X"(cy +C, X+t C i X" e, X" o4, XM
. | Error | i i+l n-1 n n+i-1
=C, X +CX "+, 4+C_ X T+C X" +...+C X
RECEIVEr o | Correction ——— Demodulator 4—— o e B
DL | Decoder I = Cn—ix " +....+Cn_1X " "’Coxl +C1X a +""+Cn—i—1x .
. _ |
System Block Diagram Algorithms
Transmitter Receiver P S snidineaded B Eror R
Source Data Encoder Receiver Data Decoder ’ e - 3
| —#—coded-BER [
_ | —=— uncoded-BER [
000 | '

unreliable
transmission

Error Rate

A4

Codeword Codeword

Circuit Architecture o | et @)
Distributed Computing Simulation Result
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RTL Simulation

*» Describe the circuits with Hardware Description
Language (HDL) — Verilog-HDL, VHDL
** Verification and Analysis
» Behavioral Simulation
* Logic Simulation
= Circult Simulation

**ModelSim — Supported on Windows and Linux
operating systems

“*Verdi — Supported on Linux operating system

ModelSim  SYNOPSYS

Accelerating Innovation

= 16
> |




File Edit View Compile Simulate Add Wave Tools Layout Window Help [ Fie Edit View Tool Window
NS H& & BB R B T o || XX Layout [Simulate N DzEs sRROC BE% ]| &imE ]|
J@;Q%Q Jf%w@@él—mns::lé?}@l&j.])@p}(m@‘
‘Workspace s HA x | wave - default in # | =
*{ Hame : [Statuf 4 JFR F module FIR_filter (clk,reset,xin,yout):
|| FIR_filter_th.v + 4 JFIR_fiter_th/ input clk, reset;
|| adder_g.v \( : ot b input [7:0] =xin;
L ol 8: 5 . i parameter [7:0] a0=8'b0000000O,
| | M i 4 r_th/If al=8"'b00000000,
4 aZ=8"'b00000001,
|+ RO r_th/ff 1100000 [9700070 a3=8'bl11111110,
-+ S a4=8"'b11111010,
B4 /FIR_fite W11100070 77000700 | a5=8'w00000000,
-+ S ! 17700001 111000710 ] a6=8'b00010111
H—‘ ,'I'I'II—, a?_a'bUUlUllll'
= . L

- : WTT0TTT91 31100000

[+ R b ARITRNE R (AT R R ag=8"'b00101111,
[ NRITERR R (RTTNN AT R 29=8'b00010111,
[ & iter_thff TIOTT100__ JTTaiia a10=8'b00000000,
e FIR_fil R R0 R TSR KT TR all=g'billiliioio,
L T IET KR G RTVER [ al2=8'b11111110,
L iter_th/ff RRTITNTOD (D (NTVEE 11 TR 213=3'b00000001,
al4=3'b00000000,
al5=8'b00000000;

vire [7:0] =xinl,xin2,=in3,xin4,xin%,xin6, =i
wire [7:0] =inS%,xinl0,xinll,xinlZ2,xinl3,=xin

~ | . - wire [15:0] pO,pl,p2,03,p4,p5,P6,07,p8,p0%,p1 |
Praject MLib;ary Ep m | wave 25 '.-r%re [7:0] sl1,s2,53,s54,s55,56,57,58,59,510,s
26 wire [14:0] co;
Transcript s 27 II
# 7 Mote: $finish: D:/ModelSim/DSP_filker/FIR_filler_th. v(22] 28 DFFS dl(.clk(clk), .reset(reset), .D(xin), I
§1 Time: 5650 nz Iteration: O Instance: AFIR_filker_th 29 DFF8 dZ2(.clk(clk), .reset(reset), .D(xinl),
# Break in Module FIR_filter_tb at D:/ModelSim/DSP_fiter/FIR_fiter_th.v line 22 30 DFFS d3(.clk(clk), .reset(reset), .D(xinZ),
31 DFFS8 dd4(.clk(clk), .reset(reset), .D(xin3),
VIt 4> 32 DFF8 d5(.clk(clk), .reset(reset), .D(xin4), .|
F4 Transcript | | |
- - [ [t B Cok31 | y
[Profct : FIR_filier [Mow: 5650ns Delta: 0 [sim:FIR_filter_ th#INITIAL#H2 _ = 2

17
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HDL Debugging with Verdi

“* The Verdi system lets you focus on tasks that
add more value to your designs by cutting your
debug time, typically by over 50%

Verilog recorder

= =
E ; core targeted
ARM TARMAC : s
(RTL and ISS) . pm— . "
— I

Custom cores " -

. )L(gm?file ‘ : Hardware/software . Hardware debug
9 ' ' core . Verdi
Verdi platform

Ref : Synopsys Debug

Software debug
Eclipse CDT _

e




File ‘iew Source Trace Debug Tools Window Help o| -
2-ND-L-®:65-“ BRev» 03 LS |
BN ey (o) [p) (202 x1ns | @

=Inst_Tree= |5 - | o "< 3rc:1=th_CPUsystem.i_CPUsystem.i_CPU.i_ALUB{/homel/rich_changfdemol fverilog/cpulsrcfALUB.v ) Q|| - | o
59 case (OpBushode)
5] th_CBUsysten Dp
1_BIkernel (BJkernel) B0 0: %MJInF\ = %}{R;
1 BJsource (BJsource) N - i
A= 1_CPUsystem (CPUsystem) el L %'IuInF'. ECC'
B 7] 1_0PU (CPU] B2 2: alulng = PC;
E 1] 0
5 o = o
I ae ety 63 H %1uInF\ = -ECC,
B 1_CoU (cou) F4 default: aluln#é = Dataln;
i_maprom (maprom) o 0
ES endcase

i _mprom {mprom)
£ 1_PCU (PCU) e

@i_pra.m {pram)
E7| always @(gDBUSMDdE or I;C or ECC ar %NR b

23 case (OpBusMode)
£3 ; o: %'IuInB = 8'hoo;
<Inst._Trees | <Decl_Tree= v
“=nWave: 2= shomel/rich_chang/demolsverilogicpussrc/dump fsdb Q& -|o] = <tFlowyiew:3=Temporal Flow Yiew Q|5 -[o] =
File Signal View MWaveform Analog Tools Window ‘o w  File View Trace Tools ‘o v
212 FI AT »- @) » By: » Goto » al @) %] = & o el ERE » - Clock

I ERSs
BN
|| | -

1

[ e T SR

=Message= | “=niWave:Z> dump fsdh



Logic Synthesis with Design Compiler

RTL Design

i

>
Architecture HDL Desien Ware DW
Optimization COIIlpllGI’ g Developer

costraints

Logic D651gn
Optimization Ompllel’ TeChHOIOgy Corl;ll:)jller

Optlmlzed

(~ . ,
Gate-level Netlist DesignKit(Cell L1brary)

0.35um TSMC/TSMC
0.25um TSMC/ARM
0.18um TSMC/ARM

\

90nm TSMC/ARM )

1 COMMUNICATION SYSTEMS
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Synthesis

*» Synthesis = Translation+Optimization+Mapping

always @S...)
i ﬁ}:(ggzl) Translate into Boolean Representation
elsccla:f;
d=1;
else 3 f—
d:O; b
1}0‘ Optimize + Map
HDL Source .
t—o
g_ I_D—LD’d
. . D——F
Process of logic synthesis =0

Target Technology
21
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Synthesis (Cont.)

“» Synthesis Is constraint-driven

= You set the goals. Design Compiler optimizes
design toward goals.

Large

Area

Small

> |

COMMUNICATION SYSTEMS
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Synthesis (Cont.)

- Design Vision - TopLevel.1l (CHIP)
File Edit View Select Highlight List Hierarchy Design Aftributes Schematic Timing Test Power Window Help

JJD-EI%| l® @@ & @ || B | BE| BBl | e MIICROYO
IE Hier.l ™ =] ES|{| ¥ Report.1 - Timing
' ' Cells (Hierarchical) - o J
P I_:uglcal Hier Xlﬁ'IE'I “'I
--Tr==... | Cell Name Ref Name Cell Path ] ;|
@ : data reguired time 9.00
i + kel [l ECC_wd cl U
L
P data required time 9,00
N § data arrival time -8.97
zlack (MET) 0.03
LR End Of Repﬂrt LR -
a| | »
T Hier.1 4 Report.1
N I
Current design is 'CHIP'.
design _vision> uplevel #0 { report_timing -path full -delay max -nworst 1 -max_paths 1 -significant_digits 2 -
Information: Updating graph... (UID-83) i
Information: Updating design information... (UID-§5)
1 | |
Log | History | DptIGHE
design_vision= ||
: |Read Er
: ¥ Y
B AND INTEGRATED LIRCULITS LABR




Cell-Based IC Physical Design and
Verification with IC Compiler

Logical Data Physical Data

; o :
Logic/timing Library Files Riian
'" Physical Library Directories
Synthesis Data
IC
Constraints File .
CHIP.sdc Compiler

Technology File
abc_6m.tf

RC Nodel Files
(TLU+)

Gate-Level Netlist
CHIP_syn.v

_ 24
E) commumeanon svarema Placed, Routed & Optimized Design with Clock Trees
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IC Compiler Flow

Synthesis . _
+* Tcl or GUI-based user Iinterface

» All Design Compiler reports
enhanced with physical information

Design Setup

. IC Compiler - LayoutWindow.1 - All Tasks - CHIP.CEL;1 [write] Lib:CHIP [write] - [Layout.1] 9@@
. . B§ Fle Edit View Select Highlight Floorplan Preroute Placement Partition Clock Route Signoff Pin Assignment »=|8] x|
DeS|gn Plannlng lzgl[lt 2o Omx] ~22E68 Eleaaa@ =6 @ [@--la-c-u=
HWanut mode ¢ Rectangle |Rectangle Intersect | Selection
| Smart ¢ Line [Replace =] Clear || (2)

I~ Enable

—

Placement

Save Design

[~ Show advanced options

3
Apply | Options: ¥ | Name |Act|0n |
save

CHIP.CEL;1

CTS

0 100% x| Le\.reIIO = e
=
Objects | Layers | SEJL i —— |
[~ Only select highlighted %
Object Typ|£|5il.|cl_r.; %
. ~Die Area O I
Routing e @ D —
-port —
E---Terminal O — [ —— |
cel i —
£ Pin 0 B St ——— ]
. . - »ff-SiteRow O O z H
CHIP Finishing oo Lt b =
+P|an G .E: i | ma PR FHTE T PR FHTE
NUSASHANRARRANSHN
“Routin.. [ |

|-153.990, 1061.057 | |
AND INTEGRATED CIRCUITS LAaBR




rmerlL
merlJR

RMER.FR.AM
HER.FRAM

il

':':Bu e T

[ et |

] =
PR gt 8

e o | e

¥

e

comerLL

comerLR

Floor plan Power plan
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Clock Tree Synthesis

- Before CTS After CTS

1 COMMUNICATION SYSTEMS
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Final Validation

From DFM steps Design for
Manufacturability

Output Generate Write
GDS2 Output spef file
netlist
Calibre Formality Prlmgnme
Detailed Prove logical -
DRC & LVS equivalence after Timing Signoff
= ICC optimizations 2

) COMMUNICATION SYSTEMS
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Calibre

** Push button access to Calibre
= DRC, LVS, xRC

“*Shorter iteration time
= Direct invocation from design environment
= Rapid verification & parasitic extraction
= Easy location of results in design environment
= Faster repair of errors & discrepancies
= Parasitic visualization

“*Shorter time to tape-out

30
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Design Rule Check

Calibre - RVE v2010.4_26.16 : DRC_RES.db

File ¥iew Highlight Tools Window Setup Help

J ol R & ‘E[@ £owp ‘ Find: | N

Topcell CHIF, 7 Results {in 7 of 324 Checks) ZET N

Er Cell # Check Fesults b
" Check M5.E
" Check MSE.Z
" Check M5.4.1
W Check WIAa5.W.1
w Check VIA5.5.1
" Check VIA5.E.1
" Check VIASE.Z
¥ Check POR.3
¥ Check M1.R.1
¥ Check MZ.R.1
¥ Check M3.R.1
¥ Check M4.R.1
¥ Check M5.R.1
" Check ADP.R.0&
» Check ADP.R.0OB
w Check ADP.R.OC
w Check DP.5.1_VIa1
o Check ADP.5.1_VIaZ

Y] P i R I TR

L= % | [l

o oo o oo -t = = = 2 O O O O O O 0

K

MW W. 1 { @ Minimuom NWEL width ¢ 0.36
INT NWEL < 0.86 ABUT <« 90 SINGULAR REGION

i

) commun @@ Check MW W1, 0 Cells: 0 Results |¢
_ AND INTE

o =




Layout Versus Schematic

Ivs.rep (~/IC/ICC/verifty/lvs) - gedit
HEE HEE S/nl #3369 I1RD XD Xy

4D .d & 9 E N SRl

Wl R w#wF | FEL.  ER BhEE | S Hf

[J CHIP_routev % |[Jlvsrep x
CELL COMPARISON RESULTS ( TOP LEVEL )
# # # CORRECT # |
A Aoy # N/ ‘

Warning: Ambiguity points were found and resolved arbitrarily.

Warning: LVS property resolution maximum exceeded.
LAYOUT CELL NAME: CHIP
SOURCE CELL NAME: CHIP
TR h— D -7

—_1 iggﬁﬁﬁﬁﬁﬁ ‘ /home/msjcsictestICACC verifty/lvsivs rep’ .. EHENTEEE A :



Queue Server

CIC T fEnsfEHH#ER(EPIC)

gg BRI BT ‘:‘ O n I i n e D R C

AT BT

IS SR
B
HE:
E-Mail:

@ i Queue PRI
g 9 HEEE HEEE BErl SERO0 5EE Fihw

EHESCH
EFEFE Queue HEEIRE:
B Queue HEEIRIESE:

FE:HE Queve server RECHIGAES . MRS

[ Queve serverdt fif RATRIGNIER, FHATFFMS101/4/24( B )

CSER Queue IRRR AT ~ 101/5/1( B8 =), BRQuese Server®it RIS .

Queue FRRZEIESE:

i AR, HEE R A ERITERATIRN L R
HiFt R EAEFRERE:

FHMEME 101.4.24
O fE10 Queue BEIE Quota a

Queue FRRFEIRESS: queve.cic.org.tw "= 1=
i Quota [RHE: queue.cic.org.tw ~= Oentry —M DRC —tech TSMC18 —f 2.01 _CHIP_ECC.gds -T CHIP — T

SMC18 —i TSMC18 —addTagCell —a-;i-;il}urr_rr_'_u'\'fq:lll
4

(z=E=| (22 33




Taped-out via CIC

*» Before Taped-out, make sure that
= Your design is DRC clean.

= Your g
= Your @

+*When ta

esign passes the block-box LVS check.
esign meet the timing/power specification.

GDSII

ned-out via CIC, prepare the following:
layout of your design

Calibre DRC report file
Calibre LVS report file
Post-layout timing/power verification result

= Specification files of used memories

34
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csictest - {EZHER
*ﬁ%@ HEEE B0 mie SEE i

@ ' G2 .
tiE EWEE
(2] |« || @estctest] & 10§ & |uERSAER
{Eﬁv S ﬁ
o
& S [
© HEFS D
1 ECC.doc 2.CHIP_ECC .gds
3 DRCrep 4. lvs.rep
5.tapeout_review _ 158
fomm-cellbased_
with_dft.doc
o Pr ok -
%o Hi
he W W
CD5.log ok
N1EIEE » ARZRE : 3438 GB

_—
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L)

\/
000

s

ETESES

S E TG T

1. ™ m3E 4 (Word)

2. layout = = sgds#g

3. DRC.rep( DRC4& 4% %)
4. lvs.rep(7 =% T %)

5. tapeoutsk £ (Word, *fi* =)
T 7B ﬁ_:

1L re e B8E M7 EREH
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Automatic Test System

ADVANTEST V93000 PS1600
CIC Package : CQFP, LCC, SB

Ref : NAR Labs B 7 & % stk 3

COMMUNICATION SYSTEMS
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Test Plan & SmarTest _
Design a DUT Loadboard | o [—
Pin Config
o - Levels
data I/
e Timing om%gg
Design  Translation |
Vectors ' Testflow
STIL, Datalick )
WGL Testfunction
Edit Format Doc e
0.02 V/Diw. Example
Analysis I 5
L — d
] - ]
\.} = .
Pass /Fail ‘
Ref : NAR Labs & 7% 7 & stk e o Wiailed Wl pacsed frea (®) L /Div.
COMMUNICATION SYSTEMS
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Programmable Logic

“*PLD (Programmable Logic Device) according to
their structure and density can be divided into
three categories

= SPLD ( Simple Programmable Logic Device)
= CPLD (Complex Programmable Logic Device)

= FPGA (Field Programmable Gate Array)

CLB

s Xilinx :

ar mwmi
 Altera & =.”$=$=ﬂ”$=“
< Actel (Microsemi) - p SRR

 %%1$‘%!9‘

SalectRAM

38
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I < 2. tan-6
Logic Cells 150,000

BlocRAM = XV
pSPSlices @ FEN

DSP Performance (symmetric FIR)  EEWelVZYeR
TransceiverCount
TransceiverSpeed  ERelB
Total Transceiver Bandwidth (full duplex) ENElIB
Memory Interface ODR3) ~ ENVYIIE
PClExpress@®Interface  pSRelul
ConfigurationAES M
/opPins B0

45nm

Artix-7
215,000
13Mb

740
930GMACs
16
6.6Gb/s
211Gb/s
1,066Mb/s
x4 Gen2
Yes

Yes

500

28nm

COMMUNICATION SYSTEMS
AND INTEGRATED CIRCUITS LAaBR

Xilinx

Kintex-7
480,000
34Mb
1,920

2,845GMACs

32
12.5Gb/s
800Gb/s
1,866Mb/s
x8 Gen2
Yes

Yes

500

20nm

Virtex-7
2,000,000
68Mb
3,600

5,335GMACs

96
28.05Gb/s
2,784Gb/s
1,866Mb/s
x8 Gen3
Yes

Yes

1,200

—

16nm

Increasing Performance and Functionality

Ref : http://www.xilinx.com/products/silicon-devices/fpga/index.htm

39



http://www.xilinx.com/products/silicon-devices/fpga/spartan-6/index.htm�
http://www.xilinx.com/products/silicon-devices/fpga/spartan-6/index.htm�
http://www.xilinx.com/products/silicon-devices/fpga/spartan-6/index.htm�
http://www.xilinx.com/products/silicon-devices/fpga/artix-7/index.htm�
http://www.xilinx.com/products/silicon-devices/fpga/kintex-7/index.htm�
http://www.xilinx.com/products/silicon-devices/fpga/virtex-7/index.htm�

[] File Edit View Project Source Process Window Help

urces

Sources for: | Implementation

G & @ & e

& tutorial
= £8 xc3s200-47t256
ﬁﬁn counter {counter.v)

B Source |E Files ”@ Snapshc”E L|bmr|E|

Processes for: xc3s200-4t 256
M Add Edsting Source
[ Create New Source

e

Design Ltilties

ﬂt Processes |

4

x
a
B
E
E
=

< |
Console | @ Erors | g Wamings | [ETclshell | igg Find in s

[r]
D3EE L gﬁa@x wa RiPOPHEBR [(NiBB DD AN M v Q
R . . B
1 ‘timescale 1ns / 1ps o]
2 SISIETII PR LRI PTR LRI LT R L FIR AL ERLLFI L AFIififTY n n
3 // Company:
4 // Engineer: I I I l X
5 //
& // Create Date: 09:58:18 12/11/2007
7 // Design Hame:
g // Module Name: counter
9 // Project Hame:
10 /{ Target Devices:
11 // Tool versions:
12 // Descriptiomn:
i3 //
14 // Dependencies: C t H D L S
s 1 reate an ource
16 // Revision:
17 // Revision 0.01 - File Created
18 // Additional Comments:
15 //
20 SSASIETEEIETRESEEFTELSTERTFT AL FTEEETREELETALITEEELFIEEIFAFTEEifEY
21 module counter |
22 input CLOCK,
23 input DIRECTION,
24 output [3:0] COUNT_OUT
25 )i
26 |ndmodule 3 e al.ise esig e =
< | > indow Help [=1[EF] [X]
| [ countery | @ A:POHNHEPR (BB MDA M E[comt>s w5 Q
:l »  Z2EL AR AONIQO
3 E FPGA Design Summary | # tutorial Project Status (12/11/2007 - 11:35:57) b
& Design Overview Project tutorial ise Current State: Placed and Routed
CAPS |NUM | SCRL [Ln 26 Col 1 | Verilog [2) Summany Fle:
[ P o P el [£] 108 Properties Module counter Y No Emors
c&counter- Behavioral (counter.vhd) [E] Module Level U... Name-
@ Timing Constrai... Target xc3s200-41256 + Wamings: Mo Wamings
[2) Pinout Report Device:
[E)Clock Repot || [ product ISE 10.1 - Foundation + Routing Al Sianals
[=- Emors and Wamings Version: Simulator Results: Completely Routed
En§ Source ||E Files "ﬁg Snapshc"@ Librclrie| [2) Syrthesis Mess... Design Balanced R limiten Al Constraints Met
=Nl | et =
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[2] Map Messages Design Hiliree Diefault + Final Timing 0 (Timing Report)
Processes for: counter Beha\rloml b @ Place and Rout... Strategy: {unlocked) Score:
N my s !
@@\ﬁew S‘,'nthesm Report [2] Timing Messages +
B View RTL Schematic Froject Properties ~ tutorial Partition Summary 2]
@ View Technology Schematic Enable Enhanced De: No partition information was found.
I m | em ent DeS i n an d 2@ Check Syntax [ Enable Message Fiter
p g P)  Generate Post-Syrthesis Simulz 01 Display Incremental M Devi dlization S =
= c}@ Implement Design Enhanced Design Summary Cc il iE O
Ver i .I: CO n St r al n tS (}@Tmnslate Show Partition Data Logic Utilization Used | Available | Utilization | Note(s)
y t}@ Map Ly O Show Emors Mumber of Slice Fip Flops 4 3.840 %
t}@ Flace & Route LI Show Wamings — | | | Number of 4input LUTs 4 3,840 %
v O Show Failing Constlalr
e = - - e Lo ] ~ o Logic Distribution
< : 2 l|e " Bl - v
Processes
L| courter.vhd | I Design Summary |
x tFroce.ss "Generate Post-Flace & Route Static Timing" completed successfully ~
= v
7 [ | >
"‘_E Console | ) Emors " A, Wamings ” {0 Tcl Shell " [34 Find in Files |
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# Xilinx PACE - C:\Mutorial\counter. ucf |Z EHX|
File Edit Yiew IOBs Areas Tools Window Help
DEeld & « & L8 1 N ECECAE AV N - - XI ISE
Design Browser B@IE| {il Package Pins for xc35200-4-f1256 |Z||§|| J I I n X
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B COUNT_OUT <05 | Output k12 EEEEEEEE [ |
B COUNT_0OUT <15 | Output pld EEEEEEe ¢
B COUNT_OUT <25 | Output n2 K
I COUNT_OUT<3> | Output rld = EEEEENe (|
BN DFECTION | Input K13 | [ | | | by
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T
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= Assign New Configuration File
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Look in: |a C:/Projectz/jade/Q5T Autorial / Vl = ﬁ‘i‘ 8289 55
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Download Design to /™= «
the Demo Board
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counter. bit
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< |
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() Enable Programming of SPI Flash Device Attached to this FPGA
() Enable Pragramming of BRI Flash Device Attached ta this FPGA

[ Cancel All ] [ Bypasz ]

(%) Mone

& Design Summary | @ Boundary Scan |

| Corfiguration | Parallel III | 200 KHz | LPTL




High-End FPGAs Midrange FPGAs

B Highest bandwidth, highest density FPGAs
W Integrated transceiver variants

m Design entire systems on a chip

COMMUNICATION SYSTEMS
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B Balanced cost, power, and performance FPGAs

B Integrated transceiver and processor variants

Altera

m Comprehensive design protection m Fastest time to market

#, Quartus Il - D:/mz_D_stuff/current/80/chiptrip/chiptrip - chiptrip
Flle Edt View Project Assignments Processing Tools Window Help

DSEHE & 4 2R o o o Y s EREG T > D D >

Entity
Stratix III: EP3SESOF484C4
i chiptrip

QUARTUS

& Herarchy | B Fies | o Design Units |

Tasks XS

Flow: |compiation | [(customize... |

Task ]
& P Compie Design
. P Analysis & Synthesis =
. P Fitter (Place &Route)
. P Assembler (Generate programming files, x|
< B | =Tl @  Documentation

@ ViewQuartusii
Information

; Type Message

System /\_Processina /\ Extra Info /\_Info J\_Warning /\_Gritical Warning /\_Error /\ Suppressed /\ Fiaa /
Message: 4| ¥ |Locaton: Locate

[ Messages

0%  00:00:00

Ref : http://www.xilinx.com/products/silicon-devices/fpga/index.htm

B Lowest system cost and power FPGAs

B Integrated transceiver and processor variants
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QUARTUS Il Design Entry Flow

MegaWizard Plug-In
Manager

Files generated by the
MegaWizard Plug-In
Manager

EDA Synthesis

’ Tool
A
Verilog HDL &
VHDL design
files

EDIF netlist files (.edf)
or Verilog Quartus
Mapping Files (.vqm)

——

Text Design Files (.tdf) &
Verilog HDL & VHDL
design files (.v, .vhd)

> Quartus Il
Text Editor
Quartus Il

> Block Editor

Block Symbol Files (.bsf)

Quartus Il
Symbol Editor

Casrmimissresser s

e =T = e
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o

— -

Block Design Files (.bdf)

Quartus Il Exported
Partition Files (.qxp)

to

Quartus 11
Analysis &
Synthesis
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FBX

¥ Pin Planner - D:/altera/chiptrip/chiptrip - chiptrip

File Edit View Processing Tools Window
— | Groups & X . ! . it
=) g 3 Top View - Flip Chip
N e e Stratix 11l - EP3SE50F484C4
|Q| B B dir[1.0] Input Group | s |
am B P ticket[3..0] Output Group # _-'";';‘:'0-' R
B @ timeo[7..0] Qutput Group = -
:Ec @ test Bidir Group V®e@gm®©
- El @ that Bidir Group (6D) @A@@J
C<nel e
o new group @@@ ‘G)
T._l
m
= -
@ Pin Planner
=
E7
AP | >
'ﬁ (%] MNamed:| = ~ [ | Edit: 32 ~/| |Fi|ter:|Pins: all M
& (=
L] Mode Mame Direction Location 1/0 Bank VREF Group 1O Standard | #*
#h ¥ accel Input 2.5V (default)
¥ at_altera Output
L L | 1 b, L]
b B dki Tnput |EDGE_TOP 5 BLCERSEE i < %]
\é e dk? Input File Edit View Processing Tools Window
B dir[1] Input | IOBANK_6A B (=
B dir[0] Input | IOBANK_6A 6A [;j; Hardware SEtI..ID...] |No Hardware Mode: |JTAG Y Progress: [:]
" enable Input ) ) )
Enable real-time ISP to allow background programming (for MAX II devices
& gtl | Output | - 0 B 9 )
5 o4 .QEH;. E'L_I‘m‘l_'lt File Device Checksum Usercode Program, Verify Blank- Examine Security Erase ISP
=| ( Wi stz Configure Chedk Bit CLAMP
T i chiptrip.saf EP3SES0F434 01897750 FFFFFFFF
p
gl Auto Detect
X Delete

Programmer
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2 Add File...

T Change File. ..
m’ Save File
f‘h Up
ﬂl Down

J ADrERA
TOI ol o
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EP35ES0F454
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Measurement

|

Generator
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. Wi [ty it
£

Vericomm
erilnstrumen

»
Visual Studio 2005

SMIMS Board
VeriEnterprise/Verilite
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Outline
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System Application %‘;

**Radio Data System

S E R S+ W 7R3 F B33 (NPIE) -- Interactive
ntelligent Healthcare System

* PCB board Circuits Design

*IC Samples

4

L)

L)

4

L)

*
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Digital RDS Demodulation in FM
Subcarrier Systems

CD Player's
E— _.——-——I_____
5" udia
HI!
® .| maa— J__H—_‘__\__‘__‘__\_ .- E TEL €O Lines
o0-00- - a =
HII o
. llln . -
| Studio Mixing Console
[(EF g B
Tranzmitter
hJLLL n D Leased Line i
—T—— — Modetn
> |mr—m|-j- = . EE' E
RS- 422 RS- 232
Cata Protocol Translatar PC
RD5 Data
[ocoo]
¢ Leased Line
. - Modem
. i T (o) BT
ﬂ FE 911 MULL FEATUR D FOSFPEDS ENCOO R
RE 532 Full-Featured
ROS/REDS Encoder ROS/REDS
L
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Radio Data System

Pilot RDS/RBDS
0 — ' 57K+/-2Khz
o L+R L-R R A iyitvieletrie S
<) .,  SCA1 : | SCA2
o 20- | 67K+/-4Khz | ! 92K+/-4Khz !
o ‘s-y-oIoIooooIo ] ' DIttty
2 - . DARC !
o 76K+/-12Khz
-60— Y OV v V
] ! ]
0 19 38 57 76 95
Frequency (kHz)
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PROPOSED | |
| RDS DECODER—==

‘| REAL TI ME .
CLOCK i

> |
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Measurement Environment

RDS Encoder
AZTEC FMX-480

RDS

Panasonic AM-FM Stereo Signal Generator VP-8121B  DECODER D> Receiver
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+ Motivation

S EEG Signal
+ Aging Population, Intensity lifestyle k.‘} __________ ERG Signal
+ Pressure, Nervousness, Disturbance /_/5_ . :
+ Chronic Cardiovascular Diseases i . \ ECG Signal
+ Bio-microsystem application *' ‘ {\\-Jr EMG Signal
v EEG, ERG, ECG, EMG, Blood. ‘:._;' \» \{.:'5"'3'00" Signal
+ Intelligent Healthcare Monitoring N\ \'
+ Interactive, Low Power, Wireless SoC K |; < \)
+ |EEE 802.15.4 ZigBee Application J \
+ 2.4GHz ISM Band o {
= Ref: Mz s <4 2kt NPIEZFE 3344 53
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Interactive Intelligent Healthcare
System

+ Targets
+ Low Power, Anywhere, Anytime /\
+ Long-term Monitoring i

+ Body Area Network

Intelligent Healthcare

Local Sensor Network

+ Near-Body Application

+ Acquisition Node

— Wearable Device (watch)

\E}h’;@\

\ /
V »ﬁ( S
+ Intermediate Interface HIEIE & [ l w ) — -

+ Wearable Device

+ Local Sensor Network

ECG Disease
Diagonse

Intelligent

Healthcare Center Power
- Management
— Portable Facility (PDA) ———__ - < _ _/ = S
| ECG-Acquisitlon.| ZigBee ZigBee | [Mixed | [0 o iles| RF )
|  Front-End "1 Transmitter | Receiver | Signal Transmitter
UniRISC
Processor

=_ o4

> |
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System Block Diagram

| Wireless Bio-Signal Acquisition SoC |

P — R — . —
ECG Acquisition Node Baseband RF Transmitter " RF Receiver Baseband ECG Dlsplay
& |r——————"—"—"—————— "~ —— — —— — — — — — =, — — — — — — I{ ————— NN )
I I LPF I | Mixer | | AGC
[Radl iy  [oact- B l% &= lantenna| 5 —froch-
| 8, | Baseband l
DsCc PA |LNA DPS aseban
o.l‘,%%. b 1\7% rﬁlﬁj A (ZigBee Synthesi L % >J. T EJ thes| igBee
o II| Modulation) (Qvcd I o | | loveo)
Pre-Amplifier Low-Pass Compensatio AD || II |
Wilson Circuit I(P rogrammab  Filter Amplf Conv rter | I w— .—’% | | Q _’Im#
| le 30-40dB)  (Bandwidth: (Gain=14-20dB (Real time | LPF | Il Mixer | | Acc
| fLp=100Hz) &S/H) detection) || communication Network | | | Communication Network
e ____ N o _____ o ___ J o ———— ol ____ _

+ AFE : PreAmp., Filter, PostAmp., 8-bit SAADC mJ i “if ! mi ' {Tﬁﬂ g
! e e ) - ”
‘ Jmﬁ\ i

O
+ Baseband : ZigBee Spread Spectrum Technology Mﬁ%ﬂuﬂﬁ
1 r $ -

o 121
+ RF Front-end : VCO, Up-Mixer, PA (

i m‘m iy H”W

o~ e ﬂﬂﬁﬂﬂﬂlﬂn
+ Receiver: ARM Display ;Q'ﬂ"{m]i it =l
bz end 7 sl
+ RF Front-end : LNA, Down-Mixer . ‘65 uﬂm-‘ it

I
+ Mixed-Mode Board: BPF, AGC, ADC ;—-'ﬁH
+ Based-Band & Display : ZigBee Demod. & ARM-base Display

> |
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3 ___
|| |_| | MODULE | A d_o [
| | udi
E : NAND ——_— : — AMP
SRAM i | FLASH 256MB I — %
| 1GB |
|
A T b ———-
Dam Y Control
=
P S |uarT "
g <> g‘ S <t > |/O
<
> 3 Buffer
_ MCU &
Y GPL32500A [@—®| 72Pins
o (Based ARM7TDMI) Gold
= B Finger
et Interface
8 Main
Sy Crystal
(6MHz) T
DIP SW Protection
2x8 Bit Circuit
VGA
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800x640 Switch :
JTAG Power Input 12V & 5V
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IC Samples

*» Linear Technology: http://www.linear.com/
*» Analog Device: http://www.analog.com

s T.l.. http://www.tl.com

s NXP: http://www.classic.nxp.com

s Maxim: http://www.maxim-ic.com/

s Free Scale: http://www.freescale.com/
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Linear Technology

L) LINEAR
TECHNOLOGY TR B A b QUALITY CAREERS CONTACT MyLinear
PRODUCTS SOLUTIONS DESIGN SUPPORT PURCHASE COMPANY

Home »> Samples

How To Request Samples
Sample Cart Summary

Part Number Qty Del

Your shopping cart is empy. red Buy button in the right column.

To request samples, go to the product page of the part you would like a sample of, then click on the Request Samples link next to the

C PR B+ QUALITY CAREERS CONTACT MyLinear
PRODUCTS I SOLUTIONS DESIGN SUPPORT PURCHASE | COMPANY

Power Management > PMIC & Multfunction > PMIC (DC-DC. PowerFam and Battery Charger,

LTC3455/LTC3455-1 - Dual DC/DC Converter with USB

OVERVIEW
Power Manager and Li-lon Battery Charger
PACKAGING
Features
ORDER INFO
« Seamless Transition between input Power Sources: Liion Battery, USB,
SIMULATE and 5V Wall Adapter
» Accurate USB Current Limiting (500mA/100mA)
DEMO BOARDS + Two High Efficiency DCIDC Converters: Up to 96%
+ Thermal Regulation Maximizes Bartery Charge Rate without Risk of
NOTIRICATIONS Overheating
— T + Full-Featured Li-lon Batery Charger with 4.2V Foat Voliage for LTC3455 and

41V for LTC3455-1

« 4.1V Float Voltage (LTC3455-1) Improves Battery Life and High Temperature
Safety Margin

» Hol Swap Output for SDIO and Memary Cards

= Pin-Selectable Burst Mode Operation

= Outpist Disconnect: Al Outputs Discharged 1o Ground During Shutdawn

= Available in a 4mm x 4mm x 0.75mm 24-Rin QFN Package

L_: We Aso Recommend

LTC2960 - 36W Nano-Cument
Twa Input Voltage Monitor

LTC4261 - Negative Voltage
Hot Sw ers with ADC
and I2C M fing

Typical Application

Al

fedzis

Datasheet
@ L TC34550.TC3455-1 - Dual DCDC
Conener with USE Power Manager

and Li-ion Batery Charger

Design Nate
@ DN10O0B - Simpie, ERcient, All-in-One
U58 Power Management IC Soluson

Reliability Data
B 415 - Reliability Data

LT Journal

@ Feb 2004 Complete USE Power
Manager, Li-lon Charger and Two
Buck Conveners in a 4mm x 4mm QFN

B Sepiember 2008 - New Family of

Jing. PowerPam
et MW AW
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Analog Device

WORLD LEADER IN HIGH PERFORMANCE SIGNAL PROCESSING @~ = English + |

Welcome User
Parametric > Cross-Reference > | Login
Froduct Search and Obsolete Search
. 4 ’ kd myAnalog

DESIGN SUPPORT
= Technical Documentation
Reference Circuits

;}9"‘ =S¥ . = FPGA Reference Designs

Amplifiers Processors Interface and
and Linear Management j| Sensors and DSP Isolation

= Evaluation Boards & Kits

= Quality & Reliahility

APPLICATIONS Al Design Tools
: Op Amp | ADC fDAC | RF | Power
= Aerospace & Defense = Instrumentation & Measurement
= Automotive = Motor & Power Control
= Communications = Process Control & Industrial @
Consumer Automation
Energy
Healthcare View All Applications o

Filter Fhotodiode Amp Tool

Contact Technical Support J

—) ™
engineer @]
SUPPORT COMMUNITY

New Products

Featured Video News Webcasts

ilr;’d;_s:aﬂﬁrw Analog Devices Sets MNew Standard in Mixed-Signal
b Control Processars Revolutionizing Industrial Motor and Webcast Webcast
Solar Inverter Designs (25 Sep 13)
I . el Hilinxk and Analog Devices Achieve JEDEC JESD204B
— g Interaperability {24 Sep 13)
R ) : ; : s Industrial Process Got my data over the
T e Class Analog Devices Achieves Majar Milestone by Shinpind 1 coppol Communication  isolation barrier Now
Billionth Channel of iCoupler Digital Isolation {19 Sep Solutions how do | get power to run
13 it?
Analog Dialogue (Sept 2013) Features: Design and
200 i Debug a PLL, Multiplexed 3-¥yire RTD Measurerment,
> = < e W ) and Get Answers at EngineerZone {17 Sep 13)
View all Videos o View all News o View all Webcasts o 62
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Search

A Revolution in Sensing

¢ Better resolution

LDC1000

* Better reliability

Isolated Interface N s ,;T_T\“‘-
* Greater functionality e
V=
* Lower system cost '
DAC3171174 © Get your EVM and join the revolution!
Products Applications & Designs H Tools & Software H Support & Community H Sample & Buy H About Tl ‘
Browse products Parametric Selection Tool
Amplifiers & Linear Fower Management Find the right part fast!
Audio Proces%ors ®
Broadband RFIF & Digital Radia - AR Frocessors WEBENCH™ Designer MyDesigns
locks & Timers - Digital Signal Processors (DSF)
- Microcantrallers (MCLIY Power § FPGAP § Sensors LED
Data Converters
& - OMAPT Anplications Processors
DLP™ & hiEM S Enter your power supply requirements:
Switches & Multiplexers = =
High-Reliability P @pc CIaC
Sensor Products ;
Interface hir M ax
Lagi Wireless Connectivity vin 140y 220 |y
Yout lout
DLF'®- Frojectors & Cinema Calculators & Education Technology Output 33 y 2.0 N
View new products © Competitor cross reference search @ Ambient Temp 30 "
Multiple Loads Single Qutput
Power Architect Start Design
More ©
—) COMMUNIC
. AND INTEL
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