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LEGAL DISCLAIMER

Please Read

Custom Circuit Solutions reserves the right to medweections, modifications, enhancements, imprams) and other
changes to its products and services at any tiddadiscontinue any product or service withouicetCustomers should
obtain the latest relevant information before pigadrders and should verify that such informat®nourrent and complete.

Custom Circuit Solutions provides the informatioalata included in this document for your benéfawever, it is not
possible to entirely verify and test all the infation, in all circumstances, particularly infornmatirelating to products
manufactured by those other than Custom Circuiit®ois. Custom Circuit Solutions makes neither ety nor
representation relating to the quality, contenfadequacy of this information. Although every effoas been made to
ensure the accuracy of this manual, Custom Cifualiitions shall not be liable for any errors, irgithl or consequential
damages in connection with the furnishing, perfarosa or use of Custom Circuit Solutions productsst@m Circuit
Solutions assumes no responsibility for damagess tesulting from the use of this manual, for lmsslaims by third
parties, which may arise through the use of the-ERRBC5, or for any damage or loss caused by malamc

Customers assume all responsibility in using tid-EP3C5. Custom Circuit Solutions provides a 30 aeney back
guarantee less shipping. All Custom Circuit Solufpwoducts carry a one year parts and labor war@amtefective parts
and assembly. Custom Circuit Solutions is not rasjtide for damaged products that are the resuthpfoper handling,
installation, or operation. The customer must hanidistall, and operate the device within the glinés outlined within the
operating manual.
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1.0 Overview-The FIM-EP3C5 is an integrated module based oilieza Cyclone-Ill FPGA. It integrates everything
needed to quickly add the industry's most advaR¢®@A technology to a prototype or test circuit. leawodule provides a
complete digital solution in a DIP package, allogvinto be added to most any breadboard or wirgpwaigplication. The
benefits of these modules include:

- Complete digital solution in a single small packag@ogic gates, RAM, PLLs, ...)

- Requires only a single 5V power supply for operatio

- 1/0 pins compatible with most 5V, 3.3V, and 2.5V Igic systems

- 20MHz reference clock and PLLs allow for complex dcking solutions

- DIP packaging allows quick installation into most pototyping boards

- Significantly reduce time, money, and headaches imiring a prototype circuit

- Display all I/O pin signals and nearly all internal FPGA signals with the use of the JTAG
port and Altera’s FREE SignalTap-Il logic analyzer software

1.1 Specifications

Feature Description

FPGA Altera Cyclone-Il EP3C5-8 (contact us for ei#int size and speed grades)

Logic Elements 5,136

Total RAM Bits 423,936

Embedded 18x18 Multipliers 23

Phase Locked Loops 2

User I/O Pins 44

Dedicated Clock/Input Pins 4

Integrated Clock 20MHz (Higher frequencies syntbaisie using one of the PLLSs)

Debug and Programming Port 10-Pin JTAG Header (Guilme with Altera’s ByteBlaster-Il and USB-Blasteables)
Allowable Input Voltage Levels 5.0V, 3.3V, and 2.5V

Output Pin Characteristics 3.3V @ 8mA max sourné&/si

Max Operating Frequency 125MHz to 300MHz TypicRluriction Dependant - Please see Altera’s Cyclongeldiumentation )
Power Requirements 5V @ .1A typical

Packaging DIP - .1" Headers

Physical Dimensions 3.7"x 21"

*Compatible with most 5V, 3.3V, and 2.5V logic ssts. Check with interfacing component manufactimecompliance.

For more detailed specifications of the Altera ©ye-lll device, please se@ww.altera.com




PLEASE READ PRIOR TO INSTALLING

2.0 Installation and Removal-Please read prior to installation, failure to davsay result in damages to the
module. Any damages found to have occurred asethdtrof failing to properly follow these guidelswiill not be covered
under Custom Circuit Solutions warranty.

Like any DIP package, care must be given to pratextevice during installation and removal. Exiasestrque or

pressure applied on the board may damage thettirerid bend the pins. Also, careful planning stidad taken prior to
installing the module to limit the number of in&dbn and removal cycles needed.

2.1 Installation — Before installing, pick an appropriate location foe device. The

pin columns of the FIM module are spaced 0.9 inelpest. DO NOT try to install the 5 a
device in any spacing other than 0.9 inches asatiflisikely bend the pins. While it can § §
be installed in many numerous configurations, ihisnded to be placed in the middle of e =
a standard (5 pin row, 2 columns, N rows) breadtetip. This will leave the outer pins SSES
of the breadboard columns open for connections. §-§

o o]
Once the module has been set in the desired locatimck that all pins properly line up e []
in the breadboard holes prior to applying any pressOnce all pins are properly aligned, :§§ % & D
apply pressure to the module at the locations shovatue in Figure 1. DO NOT apply 00 | = ”
pressure directly to any of the topside componasthis may damage them or their = (]

solder connections. Excessive force should notsied to install the module. If the module
does not want to insert easily, recheck the pgnafient. With moderate pressure, fully
insert the unit into the breadboard.
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Figure 1: Installation Points
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2.2 Removal —Proper care must be taken when removing the wit & breadboard. gA-Clk BCLKO
To remove the unit, a flat head screwdriver shdadldised to gently raise each corner of geloz 81020
the module at the points shown in Figure 2. DO N@To fully remove one corner of the QAI04 BI04 D
device from the breadboard before raising the athemers. Instead, carefully raise one o 5
corner approximately 1/8of an inch. Then, move to another corner and iiatbe same a 3
amount. Once all corners have been raised an aquaunt, restart the process until the §g§;‘%n B_mé.a.g
module easily lifts from the breadboard. DO NOEmpt to lift the board at any locations [T cicin circutr sotmons  1E
other than those shown in Figure 2. There are coes on the bottom side of the board |uco | —=| o Q
that can be easily damaged. Additionally, liftimgrh the side tabs of the board can easily -§§ = =l
torque the board, causing damage to the components. 00 m':' R
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Figure 2: Removal Points



3.0 Setup and Configuration —The following sections provide information on hawaperate the FIM-EP3C5.

3.1 Power Connections Fhe FIM module requires a single 5V power supplydperation. There are two 5V pins
and two ground "DGND" pins on the module. Theses gire labeled on the topside of the board. All fifuthese pins must
be connected to the proper voltages. Failure tecdmay damage the module.

3.2 Programming Port —Programming of the FIM module is done through thepin JTAG port header (J5). This
header is compatible with both Altera's ByteBlastemd USBBIlaster programming cables. Third partygrammers may
also be used.

There are two options for programming the FIM meddlhe first option is to program the FPGA devioéyasing the
JTAG port and an “.sof” file. This is the fastegtion for programming the module. However, PLEASETE that this
option is volatile and upon power cycling of thevide, the configuration will be lost.

The second option for programming of the modulasisg the JTAG port and an Altera JTAG Indirect figuration (JIC)
file. The JIC file programming method should becuseorder to reprogram the module’s non-volatiREs4
configuration device. A “.jic” file can be creatédm an “.sof” file using the Quartus-Il “Convertdgramming Files”
dialog. Custom Circuit Solutions provides Quartuprbgramming environment templates, which are dosnted in
section 3.4, that contain a conversion setup fitef* for properly generating the “.jic” files. Fadditional programming
details please contact Custom Circuit Solutionsegr Altera's Cyclone-I1l Device Handbook.

3.3 10 Pins —Each FIM-EP3C5 module has four banks of 10 pinssErfour banks are labeled A, B, C, and D. Each
bank has 11 10 pins and 1 dedicated global clook e global clock pin may also be used as a géimgyut pin. Some of
the pins are labeled on the top side of the moftulquick reference.

Connected to each 10 pin is a voltage translatiaruit that clamps the voltage passed to the FP&23 3V. This allows
5V circuitry to drive the module. NOTE that if a@ bin is programmed to a high impedance stateth&' pin voltage will
float at approximately 3.3V due to this circuittiya high impedance state of a pin is utilizedsitecommended that the
user add either a pull up or pull down resistotemal to the module.

The FPGA IO pins are configured to operate at 3\8%h a maximum source/sink capability of 8mA. Thiows the
module to directly interface to 5V TTL, 3.3V LVTTland 3.3V LVCMOS. It can also interface directlyst¢ CMOS
devices if the inputs are 5V TTL level compatitde,most new devices are. If not, a 1K ohm pullagistor to 5V is
required, and the 10 pin should be set to a higheidance "Z" state to output a logic high. Likewite, FIM module can
directly drive 2.5V CMOS devices if the inputs &8V tolerant. If not, the 10 pin should be pullggl to 2.5V using a 1K
ohm resistor, and set to a high impedance state flmgic high. PLEASE check the specifications m§f aomponents that
interface to the FIM module for compatibility. Cast Circuit Solutions does not assume any liabftitycomponents
damaged by incompatibilities.

While both the Cyclone-Ill device and the voltaganslation circuit can safely source or sink 8méme limitations apply.
The high output impedance of the translation ctrgugan cause the 10 pin output voltage to shadpbp while sourcing a
significant amount of current, starting around 1imAe current sinking ability of the FIM module istraffected the same
way. As a result, it is recommended that the ctrserking ability of the device be used rather titarsourcing. For
example, to drive an LED output, do not grounddathode and drive the anode high using an 10 gisean in Figure 3.
This can lead to an 10 voltage less than the sipelc#.3V. Rather, connect the anode to the desipgly voltage and
drive the cathode low, shown in Figure 4. This éshbould not be a concern when interfacing toroffid. or CMOS pins
as the input impedance is sufficiently large, dngstdraws low output currents. However, if the dan-or fan-in is too
great, this issue should be monitored. Please co@izstom Circuit Solutions for additional helptlris matter.

It is recommended that all pins configured as oistjpe set to utilize the minimum required driverent. These changes
can be made through the Quartus-Il “AssignmentdgdiCyclone-1ll devices have fast rise and fathéis on their output
pins which can create excessive signal ringingtfproperly terminated. In addition, if multiplengiare switching and
ringing simultaneously, this can lead to power syppise within the module. By reducing the driverent of the output
pins, signal ringing is minimized.



In the Quartus-1l programming templates providedJdogtom Circuit Solutions, the module 10 pins haiready been
assigned to the Cyclone-1ll device pins. Howeviathird party programming software is used or dreange of 10 pin
names is desired within Quartus-ll environment,user must remap the pins. The following table jates the module pin
to FPGA pin mapping.

I0 Pin =

\NAx LED

gn

A
GND

3.3V

Figure 3: Improper LED Driving Method

The 20MHz clock is provided on FPGA pin 91.

I0 Pin

GND

Figure 4: Preferred LED Driving Method

Module Pin  FPGA Pin  Module Pin | FPGA Pin | Module Pin FPGA Pin = Module Pin = FPGA Pin
A _CLK 129 B_CLK 52 C_CLK 24 D_CLK 88
A 101 132 B_101 125 C_Io1 39 D _I01 68
A 102 133 B_102 121 C_l102 33 D 102 69
A 103 135 B_103 120 C_103 32 D_103 71
A 104 136 B_l04 119 C_l104 31 D_104 72
A_105 137 B_lO5 115 C_lO5 42 D_105 67
A_106 141 B_lO6 114 C_lo6 43 D_106 66
A 107 142 B_107 113 C_lo7 44 D_107 65
A 108 7 B_108 106 C_l08 46 D_108 64
A 109 4 B_109 110 C_109 49 D _109 60
A_1010 144 B_l010 111 C_lo10 50 D_l010 59
A 1011 143 B_lO11 112 C_lo11 51 D_1011 58

Table 1: FIM-EP3C5 Pin to Cyclone-Ill Pin Mapping




3.4 Quartus-1l Templates —The FIM-EP3C5 module can be programmed using Attdrae Quartus-I| software,
version 7.2spl or greater. Custom Circuit Solutiprevides preconfigured Quartus-1l programming téatgs to speed
application development. These templates contaimeakssary files, pin configurations, and programgnparameters.
Both VHDL and schematic entry templates are avhelab that the user can program in whatever metteyifeel
comfortable with.

To utilize a Quartus-1l programming template, skyridownloading the appropriate file from the CustGircuit Solutions
website. If you wish to program using VHDL, downtiodne VHDL zip file. If you prefer to program usiagschematic
entry method, download the schematic zip file. idrthie downloaded file to the desired location. Cba the Quartus-II
project file "EP3C5.qgpf". This will bring up Quagttl and load the project settings. If you are kilog with the VHDL
environment, open the "EP3C5.vhd" file. If you aging the schematic entry environment, open the8TEhdf" file.

The following is a list of files contained in thipz

* README.txt — This file contains some important motegarding the default configuration of the tertesda

 EP3C5.vhd — VHDL code template with all necess@rypin declarations and a preconfigured PLL for canm
clock frequencies. Users should add their custode ¢o this file if working in VHDL.

* EP3C5.bdf — Schematic entry template with all neasslO pin declarations and a preconfigured PLL fo
common clock frequencies. Users should add theitocn schematics to this file.

« EP3CS5.stp — SignalTap-Il file with all 10 pins peetered for easy monitoring. Users can adjust adopn
parameters and add custom signals to be monitored.

e EP3CS5.cdf — Programmer configuration file. This fshould be modified based upon programming reopgrgs.
For a fast volatile programming of the FPGA onlgt, this to use the “.sof” file. For a slower nonatde
programming of the EPCS4 configuration devicelsistto use the “.jic” file.

* EP3C5.gsf — The Quartus-ll settings file contaihsfethe device parameters and 10 pin mappings.

» EP3C5.cof — This file is the configuration setup for quickly generating a “.jic” programming fifeom a “.sof”
file.

All that is left to the user is to add logic, comepiand download. This of course assumes some lprmwrledge of the
Quartus-Il software. Please contact either Custieu Solutions or Altera for additional help ising the Quartus-II
software.



