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Abstract
The portable and nomadic computer market has driven the development of
PCMCIA Cards to address the expansion needs for the user. These cards provide a
vast variety of hardware devices which are rugged, credit-card sized, lightweight,
and power efficient. These cards are easy to use, especially for the non-technical
user. Since the sockets are accessible from the outside of the system, the system
does not have to be powered-off, opened, and rebooted to add or remove a device.
This dynamic insertion and removal feature inherently makes these devices power
manageable and also allows devices to easily be shared among different computers.

This paper is concerned with type Il PC cards, which mean 1/O cards,
therefore a design and implementation of synthesizable VHDL model for control
system (Controller) of the PCMCIA 1/O cards is presented.

The implementation of the control system (controller) has been done by using very
high speed hardware descriptive language (VHDL) and its implementation on field
programming gate array (FPGA) type Xilinx Spartan 2 (XC2S30-6 Pg208) by
using synthesis and implement tools of ISE6.3 program.

The used of FPGA technology is optimal for this paper because it offers high
reliability and flexibility in modifying and even developing the required design
with a reduction in the required number of hardware components, also the non
recurring engineering cost.

The timing behavior of the controller is be tested and verified to ensure
that it meets the performance requirements by using simulation tools of Active-
HDL program AND Daley report of ISE program, therefore examples of
simulation results of read/write transfers for both an attribute memory and 1/0
devices are presented in this paper.
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Introduction

The PC Card Standard
provides physical specifications for
three types of PC Cards, with
additional provisions for extended
cards. All three card types measure
the same length and width and use
the same 68-pin connector. The only
difference between the card types is
thickness. The thicknesses are 3.3,
5.0, and 10.5 millimeters for Type I,
Type I, and Type Il cards
respectively. Because they differ
only in thickness, a thinner card can
be used in a thicker slot, but a thicker
card can not be used in a thinner slot
[1].

The card types each have
features that fit the needs of different
applications. Type | PC Cards are
typically used for memory devices
such as RAM, Flash, OTP, and
SRAM cards. Type Il PC Cards are
typically used for 1/O devices such as
data/fax modems, LANSs, and mass
storage devices. Type Il PC Cards

are used for devices whose
components are thicker, such as
rotating mass storage devices.

Extended cards allow the addition of
components that must remain outside
the system for proper operation, such
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(VHDL)

(XILINX) (Pq208

(timing behavior)

as antennas for wireless applications
[2, 3].

The I/O PCMCIA Cards

1/0 (Input/Output) cards are
actually devices to perform some
special function. 1/O devices are
instruments that control incoming
and outgoing data flow. Traditional
1/0 devices for desktop PCs come in
the form of interface cards that are
plugged into the slots on the
mainboard of the computer and
include such devices as network
cards, modems and fax modems.

In order to support portable
computers, which do not support the
installation of interface cards; these
devices were designed as PCMCIA
cards which could be plugged into
the standard PCMCIA slot used for
memory cards. I/0 PCMCIA cards
are usually Type Il cards, i.e. cards
of 5mm thickness [4].

However that 1/O cards are
available from a number of different
manufacturers and there are different
applications for this type of cards,
though there is a most important
common component among the basic
structure of these cards which is the
controller that controls 1/O and
Attribute memory transfers, so that
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the subject of this paper is the
controller.

In this paper, a general
PCMCIA controller for all types of
I/0 cards is designed by using
VHDL language as a software
environment based on FPGA.

The Proposed PCMCIA 1/O PC
Card Controller Description

The controller is
used to implement PCMCIA type Il
compatible 1/O cards as shown in the
system block diagram and in the
internal chip block diagram (FPGA)
in Figure (1). Both PCMCIA signals
and memory devices connect directly
to the controller with no additional
components required.

The controller contains a
complete address and data buffer,
address decoder, and read and write
control logic for 1/0 devices and an
attribute memory.

The Proposed PCMCIA 1/0 PC
Card Controller Signal
Configuration

The controller signals are
defined by table (1). The controller
signal description table lists and
describes the function of each signal
used in this designed chip and also
the buffer type implemented for the
corresponding signal. A pound, “#”,
appended to a signal name indicates
the signal name indicates the signal
is active low.

The Proposed PCMCIA 1/O PC
Card Controller Operation

Since the 1/O cards
containing both attribute memory
Software Design and Synthesize of
the Proposed 1/0O Controller

The development of the
proposed 1/0 Controller software
using VHDL language as software
environment based on Xilinx Spartan
2 (XC2S30-6 Pg208) FPGA chip as

762

Design and Implementation
of Synthesizable VHDL
Model for General PCMCIA
1/0 Cards Controller

and 1/0 devices, so that these cards
must be supported four types of
transactions (I/0O Read, 1/0 Write,
Attribute Memory Read, and
Attribute Memory Write).

The Output Enable (OE#),
Write Enable (WE#), 1/O Read
(IORD#), 1/0 Write (IOWR#), and
Register (REG#) signals define the
transaction type. Table (2) lists each
of the PC Card transaction definition
signals and indicates the command
signal combinations for attribute
memory and 1/O accesses. Note that
REG# specifies access to either
attribute memory address locations
or 1/O address locations. The
memory and 1/O command lines
determine which address space is
being accessed.

I/0 registers incorporated
into PC Cards can be either 8-bits or
16-bits wide. I/0 cards that contain
16-bit registers assert the 101S16#
signal when 16-bit register is
addressed.

The Proposed PCMCIA 1/0 PC
Card Controller Transfer Function

I/0 input/output transfer

to/from 1/O cards may be either 8-bit
or 16-hit.
When a 16-bit transfer is attempted
from a 16-bit port, the signal
101S16# must be asserted by the
card. Otherwise, the 10IS16# signal
must be negated. Table (3) and Table
(4) show the I/O input and output
transfer function for all I/O Cards
respectively.

hardware device, so the development
becomes more reliable, modular, and
adaptable to new requirements.

The FPGA program of this
controller has been first written and
compiled by using VHDL
programming language throughout
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the using of Active-HDL program to
carry on the designed function of the
controller unit. The functionality of
the controller entity is defined by
behavioral architecture description;
figure (2) shows the general form of
PCMCIA 1/O PC Card controller
design as programming structure and
figure (3) shows the hierarchy block
diagram of this controller as has been
done by using schematic Editor of
OrCAD (Organization Computer
Aided Design) program.

After the design entry has been
entered, the first Simulation phase
(Functional) is used to debug VHDL
design resources, in this paper
functional simulation of Active-HDL
program is used to produce the
timing diagram results of the
controller, Figures from (4) to (7)
show examples of these timing
diagrams.

Once the high-level design is
validated, the process of physically
implementing the design begins [5,
6]. First the VHDL source code of
the controller design is synthesized

using ISE (Integrated Software
Environment) FPGA Express
software.  Synthesis takes the

behavioral description of the design
and formulates the physical layout of
the circuit and the result is optimized
for the targeted device (XC2S30-6
Pg208) as shown in figure (8), which
is summarized an output of
synthesize report of ISE Package.

Implementation of the Design for
Proposed 1/O Controller and
Report Summary

The design implementation
is concerned with the exact selection
of the circuit primitives and their
placement and routing within some
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given constraints. This process has
several steps: the first step is to
translate the design, which includes a
produce to a complete hardware
design. Then the map step that
translate the gates level design into
hardware primitives available in
(XC2S30-6 Pg208) FPGA. Once the
design has been applied to these
primitives they must be assigned to
physical locations on the chip and
route the connections between them,
this task is the function of the place
and route [7, 8]. Once the design is
fully placed and routed accurate
timing information about the design
can be generated and the design can
be downloaded to the FPGA and
tested.

In this paper the design is
implemented by the implementation
tools of ISE package, after the
completion of the implementation
steps an implementation reports file
for each step will be generated as
shown in figures (9), (10), (11), (12),
and (13) consecutively.

When the process of
generating a device-level
implementation of the design is
complete, the results can be
examined using floor planner as
shown in figure (14).

Conclusion

In this paper, a complete
design for general PCMCIA 1/0
Cards Controller has been made
based on VHDL and FPGA as
software and hardware respectively.
Using FPGA in the development of
the proposed controller provides a
cost-effective  method with high
flexibility for tolerating permanent
faults in the system through its
configuration. Using FPGA
technology in the design of this
controller has also enabled to replace
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a number of chips in the exiting
system results in a reduction in the
number of hardware components and
substantial area reduction. Moreover,
the low cost of implementation and
short time needed to physically

realize the design using this
approach, is provided enormous
advantage over traditional

approaches for building prototype
hardware which is in turn leads to
improve the performance of the
system with higher flexibility in
achieving such requirements.

From the first look to the
figure of the Delay report, it can be
noted from the netlist delays that the
delay of the net “REG_IBUF” is the
limiting factor that limits the whole
design’s speed. However, this delay
is very little as compared with bus
speed (10 MHz) so that there is no
problem from this delay in the
proposed design.
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Future work

Based on this design and the
results of the proposed system, the
following points are suggested for
future work to improve the system
performance.
1. Using improved versions of
synthesis tools when they are
available, this is because the limiting
factor in developing more complex
designs on hardware systems are
synthesis tools.
2. If The 1/O controller is used for
special type of 1/O cards then the
controller can be developed to
include  more  facilities and
capabilities by building the attribute
memory device inside the FPGA
because on chip RAM is faster than
off chip RAM implementation; also
this is very useful to reduce the size
of the memory card.
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Table (1) Controller Signals Description

Name Type Description
Datain [15:0] Bidir | PCIMCIA Data Bus (lower & upper data path).
Datacut Bidir | 'O Controller Diata Bus (lower & upper data path).

Address[25:0 | Input | PCIMCLA Address Bus.

ADD [25:0] Cutput | 'O Controller Address Bus.

CE#[1:0] Input | Active low, PCICLA byvte enable for odd and even bytes.

REG# Input | Active low, PCMWMCLA signal low for attribute memory and IO devices.
OE# Input | Active low, PCICLA cutput enable signal.

TAEAH Input | Active low, PCMCILA write enable signal.

AOE# Cutput | Active low, Attribute memory output enable.

ATWER Cutput | Active low, Attribute memory write enable.

CS# Cutput | Active low, Chip enable for Attribute memory.

ICRD# Input | Active low, this signal iz asserted during 'O read transfer from

PCMCLA cards.

IOWE# Input | Active low, this signal is asserted during IO write transfer from
PCTACTA cards.
ICIS16# Cutput | Active low, this signal 15 asserted during IO transfer from/fto PCIWCTA

cards, if the dewice size 1z 16-bits.

NP & CE# Cutput | Active low, this signal 15 asserted dunng IO read transfer from a
PCIICIA card when it recognizes the address. The signal enables the
socket’s data path transceiver so that the addressed PCICIA Card can
deliver walid data to the swstem.

Table (2) /0 PCMCIA 1/0 Transaction Definition

Transaction Type REG# | OE# WE# IORD# | IOWR
#

I/0 Read 0 1 1 0 1

I/0 Write 0 1 1 1 0

Attribute Memory Read 0 0 1 1 1

Attribute Memory Write 0 1 0 1 1
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Table (3) 'O Input Function for All 'O Cards

Function Mode REG# CE2# CEl# AD | IORD# |IOWR# | Data 15:8) | Data (7:0)
Standby mode X H H I X I High-Z High-Z
Byte Lt (5 -tit) L H [ L L H HighZ | Eventyle
L H L H i H High-Z Cidd-torte
Wotd Access (16-hif) L L I i L H Odd-trrte Ewen byte
10 inbibit H I X I i H High-Z High-Z
High Byt Only L L H X L H Oddtyte | HighZ
Tahle (4) 'O Output Function for All Cards
Function Mode REG# CE2% CEl# AD | IORD# |IOWR# | Data (15:8) | Data(7:0)
Standby mode X H H I |X 4 X High-Z
Bryrte Lot (3 -hif) L H L L H i i Ewen-trte
[ H JE H H L Z Odd-trrte
Wotd Access(16-4if) | L L, L L H L Odd-trrte Ewen byte
I inhibit H Z X i |H L X Z
HighByte Only L L H ¥ [H i Oddbwte | X
PCMCIA /O
CONTROLLER
Dataout [15:01 i

Data
Transcew ers <: /\D 15:10 >:>

o
g
g
g ADD [25:01
@ S >
E
Address
decode
and
cotrol AOE# a
'@ Tigit AWEA B
I0RD#
A N
A J j] Fwy \
L0 Attribute
Device Memory

LOPC Card

Fig. (1)Functional Block Diagram of 1/0 PCMCIA Cards
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PCMCIATO Card Cntrller progan JJJ J e JJ ] M ‘
! ! [ =
Entity Declaration (define the type and modefor all signals) A ﬁ
0
Simals Intialzation :
. 1
ma | S R e ——— ek m
! b o C——hn T
if (REG#=0) then M
i [0RD¢ & T0WR¥= 1) then o G a—>Da ]
W CO—u E——— e i
{Attribute memary is selected [or reading or writing i
> ol
configuration information from/t card information structure (CIS) Vi it i
[ [
acearding to the states of card enahle CE# [1:0), output enable (DE#), and - - %
:
write enable (WE#) signals) g
H
s 1] ¢ 517 | ‘ -
dseif (I0RD¥ or IOWR# =0) then MR 2
{T/0) device s selected for reading or writing working data e U z
accordmg to the states of CE# [1.0], IORD#, TOWR#, I0IS16, and %
INPACK# signals} 3
[0 CARD CONTROLLER n
andif E ) A
endif
1 *end of PCMCIA U0 Card Controller program I | 1|J
| st el 37004
Fig. (2) General Form of PCMCIA Fig. (3) Hierarchy Block of 1/0
1/0 Card Controller Design PC Card Controller
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Aclive-HDL [uu] - D:\My Designs\uuisic\Waveform Editor 1_awf _Iﬁllﬂ
File Edit Seaich View Design Simulation “Waveform Tool: Help g »ox

B-EZE g8 BHOMOH B C S0 v Hoelion 2 d|=l=5 w0 |
P BERow AL QA& [wviHR] e 4% %5

Hame Jtsalue fsi | e e e [l M0 B0 e ns
o Address 00000s7 For.. {00000A7 IR
> REG 0 For.. | I
o CE 0 For. {0 il

© INPACK 1 <=1
o I0I516 0 For. | r
= IDRD 1 <=1
o 10WR 0 For. ] |
= Datain 3BAE Far.. {38AE
= Dataout 3B4E e W3BAE }rrra

| Mame | Type ‘ Walue | LastValue | Last Event Time | |

Click here...

Ready ’_
Fig.(4) 1/0 Write WHEN CE=00 for 16-BIT Device

Active-HDL [uu] - D-AMy Designs\uuisrc\Waveform Editor 1.awF * _|5|1|
File Edit Search Wiew Desian Simulation “Waveform Tools Help <t o» ox

B-2H|(zn (@ EOWOHm O 8| m e H W|=l=0=] wd |
tERlrvshQth@aa&uwme| (e | +%%%

Name IVaIua ISn. I o200 A0 BOL B0 1mn W0 B0 0 180 4 200 4 ZE0 4 E40 nsI
= dddiess 0000083 For.. {Y00000AZ o =l
o REG il For.. | B
= CE 2 For.. i 42 el
© INPACK. 1 Far.. B
o |0IS16 1 <=1
= 10RD 0 For..” | |
o |0wA 1 <=1
= Dataout ABCD For... {AECD
= Datain ZZhB B

& @]wavefarm e,

c01:21 &, 14 HAGCA, 1419

o 3imulation has been initialized

o Felected Top-Lewvel: IO interface (PCHCIAarch)

o KERMEL: stopped at time: 255 ns

o KERNEL: Simulation has finished. There are no more test vectors to simulate.
>

ST

B cConsole /gy Find & Compilation ; ®  Sirulation /

Fig. (5) I/0 Read when CE=10 and A0=0 for 8-Bit Device
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Active-HDL [YY] - D:\My DesignsiuulsichWaveform Editor 1_awf = == x|
File Edit Search Yiew Design Simulation Waveform  Tools Help <t -
B-EH|(zn | T EHomW % @ E2| e m oy e 2 W=0=s= ] e

PR e[ QAL H RARE WA ER| 210 et 6% K
Name [value [sti ] Coewm o o om0 e 50 w w0 ns |
o fAddiess 0000002 For... 4 40000002 s
o REG i For.. | ]
o CE 2 For.. {62 3
o |ORD 1 <=1
o |0WR 1 <=1
= Dataout Q0FF Far... {00FF
= Datain ZZFF FF
o O 0 For.. | |
o WE 1 <=1
© B0E ] ] — 1
© HWE 1

L #jwaveform e

o 01:50 &, 12 HAGCE, 1418 =]
o Zimulation has been initialized
o Felected Top-Level: I0 interface (PCHCIAarch)
o KERNEL: stopped at time: 305 ns
o KERNEL: Zimulation has finished. There are no more test vectors to simulate.
> [
=
B Console /4 Find ;@ Cornpilation ; »  Sirmulation
Ready |—
Fig (6) Attribute Memory Read
Active-HDL [uu) - D:AMy Designs‘\uuhsiciWaveform Editor 1.awf = .- ﬂ
File Edt Search Yiew Design Simulstion “Wavelorm Tools Help o ox
-S|z @ EOMOHm D] 22 e e o B W= l=e= [ e |
tmejocefash[eac@nusrR v %% %]
MName I\,-'a|ue |St\..| L0 0 B0 ED WD L @0 W v 130 0 200 4 220 4 Z8D nSI
Ang
o Address 000000 For... {{00000C o =l
o REG 0 Far.. | [
o CE 2 For. {42 3
= |0RD 1 <=1
o 0wWR 1 <=1
= Dataout ZZCD CD
<= Datain ABCD For... {ABCD
o 0OE 1 <=1
= WE o For..
= AQE 1
o AWE 0
=
ARIEE
= 08:15 &, z1 HEiU galesd, 1426 =1
o Jimalation has been initialized
o Felected Top-Lewvel: IO interface (PCHCIAarch)
= KERNEL: stopped at time: 255 ns
= KEERNEL: Simwulation has finished. There are no mwore test ¥ectors to Simulate. _I
>
-]
B console [Ty Find &3 Campilation ; ®  Simulation
r

Fig (7) Attribute Memory Writ
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Helcase &.31 - =5t (5.35

Clopwrrisht (o 12252000 FEHlinzs, Tne. 11 rehts reserwrecd
——== Feacing design: io__interface. p1rj

—— = Scource Parameters

Inpat File TTatmom e tdie_dinterfFace g
Input Forrmmat Dormiizzed

—— Tars=et Paratneters

Tatput File TFTam e Iio_ interface
Toatput Forro o at [ s L

Targset T ewice I xmeclZsE20-Soppagz=n=s
Finnal Fesults

=TI Top Lewel toutput Fil = Flam = D io_interfoace nisr
Teofp ewel Tratput File I'Tean = ldic__interface
T tpuat Forrm at R e e L
Crotirni = ation CFoal L Speed

Heep Hierarchss [ s e

Toesign Statistics

# T os =

Imlacro Statshcs

#F# IPeTualtipl exxers - 1=

2 to-1 multipl ezxzcer - 1

# Tristate = ==

# 1-lit tri state buffer ]

Th=ll TTsase

#H BEI.= LoEaS

HE I.Trr= el

HE ITrr= i

HE ITT1T=1 T

#H I Buffers = =

HE I T1TTE o =

HE I OB TTE EEZ

= O T E =0

IDewvwice ubhHli=zation surmImar s

Selected Dhewice | 250202 &

Thamber of Slice s: 7 out of 1= =20
I Tarmber of <4 input T T = =5 out o ==t Ao
TrTarmber of bonded ToBE s =2 out of 1= FOa

Fig (8) The Output of Synthesize Report File

Copwrizht (2 122520020 3halinzs, Tne. 411 rights reserwved.
Clommand Tine: ngdbuild -intstyle ise —dd c:'hhhy ngo 4 —p 2cZs20-pgZ20=2 -
Sie_interface ngc ico_interface. ngd

Feading TGO file "c:rhhhfic interface ngc"
Feading cormponent librarnies for design expansion...

Checlhing titning specifications ..
Theclking expanded design ..

S DOETIILTD Design Results Summm arsy:
Thumbter of errors: e
TTumber of warnings: o}
Total memeory usage is 37120 kilobytes
Wiritinng ST file "io_interface ngd”

Wiriting IMOSGDETIITIITY log file "io_interface
# hultipl exzers - 1s

# Zto-1 multipl exxer o 1e
# Tristates R =l
# 1-bit tri state buffer S
ell Tlsase

# BELZ H =}
#H B P =13
HE 1= b
#H LTI T= - 51
# I Buffers -l
#H IBETTF - =4
# = = : 32
- OB TTFE Hecie]

Selected DDewice @ 25302085

ITumber of Slices: =7 out o A32 2940
TTamber of <4 inpuat LTI Ts: S5 out of 2& To
TTumber of bon ded IDOE=s: 28 out of 1=s FOrh

Fig (9) The Output of Translate Report File
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Eelease &.31 Map &.35
Ihlinx Mapping Feport File for Design 'io_interface’

Tresign Information

Command Line  CHZhGlinz'bin/mtfin ap . exe Antstyle ise -p =2c22530-pg208-6 —cm
area -pr b -lkd - 100 4= off -0 io_interface map.ncdic interface.ngd
io_interface pof

Target Device : xzZ2=30

Target Package | pq20=

Target Speed . -G

MMapper Wersion @ spartanZ - $Rewision: 1.16.8.2 §

Ilapped Date : Tue June 23 5:4<4: 252 2000

Design Summ ary

Iumber of errors: s}
Tumber of warnings: 8]
Logic Tulizat on:
Tumber of 4 input TTT Ts: &5 out of B&d4 T
Logic Distribution:
Tumber of occupied Slices: S5 out of 432 7o
Humber of Slices containing only related logic: 4 out of S 100%6
Tumber of Slices containing unrelated logic: 0 out of Sel 0%5
Total IMumber of 4 input LTTTs: &5 out of  Bed TG
Tumkber of bonded IOE s: & out of 122 72%

Total equivalent gate count for design: 486
Additnonal TTA G gate count for ICE s 4,608
FPeak Memory TTsage: 57 MWME

# I Buffers D B8
# IBETTF Rt
H ITETTFE Sz
# COBETFE : 30

TDevice utilization sumimarsy:

Selected Device | 2:30pgl2023-G

IMumbter of Slices: 27 outef 432 2%0
Tumber of 4 input TTTTs: &5 out of S Trh
Iumbter of bended IOBE=: 36 out of 136 TO%

Fig (10) The Output of Map Report File

Eelease .31 Par 5.35

Copyright (c) 1995-2004 3linx, Inc. All nghts reserved.

MYCOMPTUTEE: Tue June 23 5:44:33 2005

Clinm bin/ntpar exe —w -intstyle ize -0l std + 1 1o_interface _map.ncd
io_interface ncdie interface pof

Constraints file: 10 _interface pef

Loading device database for application Par from file "10_interface map.ncd”.
"o interface" ig an ICD, version 2.38, device xc2:30, package pg208, speed
-6

Loading device for applicat on Par from file 2530.nph' in environment
C3line

Device speed data version: PEODTCTION 1.27 2004-06-25.

Device utilization summ ary:

Mumtber of External IDEs 96 out of 132 T72%
Mumber of LOCed External ICEs 0 cut of 36 0%
Mumtber of SLICEs 24 out of 422 7%

Fig (11) The Output of Place and Route Report File
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Delay HReponi

Felease &. 51 - reportgen (3. 325

CTopwright (c) 12252004 Fhlinz, Inc. All rights reserved.
Tue June 23 5:02: 34 2005

File: i interface . dl=r

The 20 wwrorst nets by del awv are:

| Inlazz I elas | Tetnatme |
<. PG RES_TBTTF
4. ETo IO E IBTTE
=951 IOETD ITBETTF
2532 HAddress 0 _TBTTF
2. 4a ATHTx 10 COBTUOF
2.357 ATHIn =23 OB UF
2333 I TFP.ACE OBTE
2. 205 ATEE OBTIEF
=189 ATHoTr 9 COBTITF
2.1a5 S OBUUOFE
=2.11% HAddress 5 TBTTF
2112 Address__ 22 IBUJFE
=11z _n0l135
1.575 _ n0l140
1.250 _nDl1=E3=E
1.2 HAddress__1e _TIBIITF
1.773 ATHIn =25 OB UF
1. 753 CE_1_TIBUOF
1.75s _n0lzs
1.857 ATHTs F O OOBTIFE

Fig (12) The Output of Delay Report File

Felease &.31 - Bitgen 3. 35
Capwrichtre 195 2008 Sollins Tae. - & e btsresmrred

Leoading dewvice database for applicaton Bitgen from file "io_interface.ncd"

"io_ interface" is an ICD | version 2. .38, device =c2:s3 0, package pg208, speed -&
TLeoading dewice for application Bitgen from file '2:30.nph' in environment
Cilinx.

Oymened constraints file 1o interface pof.

Tue June Z3 5:1%: 17 Z005

CHilinsdbin/nt'bitgen. exe -intstyle ise —w -g DebugPBitstream : 1Mo g Binarv . no -g
Cielledel0: 11111 g Gelledel1: 11111 —g Gelledel2: 11111 —g Gelledel3: 11111 —g
CeonfigFate:d g CelkPin: Pull Tl 2 BNMOPin: PulllTe g BNM1PiIin PullTley g WM2ZPin: PulllT e
-2 ProgPin: PullTUp 2 DonePin:Pullllp g TekPin: FullUp g TdiPin: FPullllp -z
TdoPin:Pulllly -z Tim sPin: Pull Tl -z TTInusedPin: PullDown -g UserID: OxFFFFFFFFEF -
g Start e Cllke: OOk g DORE cycle:d -5 GTE_cwvcle:S —g GER_cwcle: s -z
SWWE_cycled —g LCOKE_cycleINoe™Walt -g Security: INone -g DonePipe o -g

IDrniveD one:INe io_interface ncd

Summary of Bitgen Ophons:

e SRR SR R
| Option Mame | Current Setting |
e e B o o
| Compress | (ITot Specified) ™ |
e . - =
| Eeadbaclk | (Idet Specified)™ |
g i L DR TREVSE S RPEY SRRV RR, - o B R =
| DekbugBitstrearm | TT ™= |
——— e e
| ConfigF ate | 4= |
e
| StartupCllc | Tello** |
=

| MOPin | Pullup =+ |
o P - RO PSS SIS -
| BI1Pin | Pullugp ™+ |
i B
| MIZ2Fin | Pullup =+ |
B i BT e ol
| ProgPin | Pullup** |
O R
| TekPin | Pullup** |
A e e S S g e e S g
| TdiPin | Pullup** |
T P e . SNSRI R

Fig (13) The Output of Generation Format Report File
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Fig (14) The Floor Planner of the 1/O Controller Design
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