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Introduction

Thank you for purchasing the Actel Fusion Starter Kit.
This guide provides the information required to easily evaluate the Fusion devices.
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Figure 1. The Fusion Evaluation Board

Document Contents

Chapter 1 — “Contents and System Requirements” describes the contents of the Fusion Starter Kit.
Chapter 2 — “Hardware Components” describes the components of the Fusion Evaluation Board.

Chapter 3 — “Setup and Self Test” describes how to setup the Fusion Evaluation Board and how to
perform a self test.

Chapter 4 — “Description of Test Design” describes the existing design on the Fusion Evaluation
Board.

Chapter 5— “Test Procedures for Board Testing” details the test procedure to be carried out at the
Actel designated manufacturer's testing facility on the Fusion Evaluation Board with silkscreen

labeling AFS-EVAL-BRD-1 REV1.
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‘ Introduction

Appendix A — “FG256 Package Connections for AFS600 Devices” provides a table listing the board

connections.

Appendix B — “Board Schematics” provides illustrations of the Fusion Evaluation Board.

Appendix C — “Signal Layers” provides illustrations for the six signal layers of the Evaluation Board.
Appendix D- “Product Support” describes Actel support services.

Document Assumptions

This user’s guide assumes the following:
*  You intend to use Actel Libero IDE software.
*  You have installed and are familiar with Actel Libero IDE v7.0 SPa or later software.

* You are familiar with PCs and the Windows operating system.
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Contents and System Requirements

This chapter details the contents of the Fusion Starter Kit and lists the power supply and software
system requirements.

Starter Kit Contents
The starter kit includes the following:
* Fusion Evaluation Board
+ Libero IDE Gold
*  FlashPro v4.1
* CD with design examples

*  Switching brick power supply (rated from 110 V to 240 V AC) from 50 Hz to 60 Hz input,
providing 9 V DC output at up to 2 A, part number DTS090220U-P5P-SZ from CUI INC. A
RoHS compliant, lead-free, version of this Power supply will be shipped with all kits very shortly.

For the CD contents, review the ReadMe.doc file at the top level of the CD.
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Hardware Components

This chapter describes the hardware components of the Fusion Evaluation Board.

Fusion Evaluation Board

The Fusion Evaluation Board consists of the following:

*  Wall mount power supply connector, with switch and LED indicator

* Jumpers to select either 1.5V or 3.3V for I/O Bank0 or Bank1

* 10-pin 0.1 inch pitch programming connector compatible with Altera connections

* 40 MHz oscillator and two independent manual clock options for global reset and pulse

* Eight LEDs (driven by outputs from the device)

* Jumpers (allow disconnection of all external circuitry from the FPGA)

+ Two monostable pulse generator switches ("global" and "reset")

*  Four switches (provide input to the device)

* Potentiometer for variable analog input

+ Large LCD alphanumeric display to facilitate detailed message outputs from the FPGA
application

*  Multicolor LED for illustrating PWM fan control and temperature measurement

* 1.5V and 3.3V MOSFET driven fan control circuits with shrouded headers for external fans

For further information, refer to the following appendices:

Appendix A — “FG256 Package Connections for AFS600 Devices” on page 33.

Appendix B — “Board Schematics” on page 47.

Detailed Board Description and Usage

The Fusion Starter Kit board has various advanced features that are covered in later sections of this
chapter. Note that the AFS600-FG256 Actel FPGA is soldered directly to the board. The Fusion
architecture provides access to a one-chip Flash FPGA solution containing both analog and digital
components, including a built-in Flash drive. The Fusion Starter Kit board is available only in a
directly soldered configuration. Socketed configurations are not available.

Full schematics are available on the Starter Kit Tutorial CD supplied with the Starter Kit or from
the Actel website. The electronic versions of the dedicated schematics can be enlarged to a far
greater degree than can be shown in the printed version of this manual or even in the electronic
version of this manual, hence the interested reader is referred to the dedicated schematics to see the
appropriate level of detail.
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Power Supplies

A9V power supply is provided with the kit. There are two power supply components for the FPGA
in the starter kit board to provide 1.5 V and 3.3 V to the Fusion FPGA. An additional +5 V voltage
bank is provided for use by the LCD display module and for use in illustrating an analog voltage
input to the analog aspects of the Fusion board.

The external +9 V positive center power supply provided to the board via connector J18 goes to a
voltage regulator chip U11 on the evaluation board. This regulator has been protected against reverse
supply voltage being applied by a reverse polarity protection diode. As soon as the external voltage is
connected to the board, the red "power applied" LED (D19) (the only red LED on the board)
illuminates to indicate that an external supply has been connected to the board. As soon as switch
SW11 is moved to the ON position (to the right, as labeled on the board "OFEF/ON") the disabling
ground signal is removed from pin 7 of U11 and the regulator begins to provide power at its output.

The U11 switching voltage regulator provides a dedicated 3.3 V supply at its output. The board's
3.3 V supply is used for feeding a separate regulator that delivers 1.5 V (via U15). Although all
Fusion FPGASs can also support 1.8 V—and 2.5 V-based I/O standards, these voltages are not
provided on the Fusion Starter Kit board. The 1.5 V supply is required for the core voltage of the
Fusion family and the 3.3 V supply is required for extended I/O bank capability, such as LVI'TL.
The presence of these voltages is indicated by two yellow LEDs (D13 for 1.5 V and D11 for 3.3 V)
located at the top right of the board. Each LED is labeled with the voltage it represents and its
component identifier. Both voltages are selectable on the I/O banks 0 and 1 (the two northernmost
banks on a Fusion device). (Note that only the larger Fusion devices (AFS600 and AFS1500) have 5
1/0 banks.)

The 3.3 V supply is also used for optionally providing the VPUMP programming voltage. This
VPUMP voltage may be provided to the chip during programming by applying a FlashPro3
programmer to the J1 interface and selecting VPUMP from the FlashPro v4.1 (or later)
programming software and may also be provided directly to the chip from the board. The user
simply leaves the JP54 jumper in place to apply the 3.3 V supply to the VPUMP pin M12 of the
FG256 packaged FPGA. Note that if both FlashPro3 and the board are selected to provide
VPUMP then it is the connection on the board that will override as FlashPro3 will detect that a
voltage is available, issue an information message in the programming software, and then move its
VPUMP output pin to a tristate value, allowing the board to provide all the power.

Note also that the board must be powered up during programming, as the chip’s core voltages must
be provided and VJTAG must be detected by the FlashPro3 programmer before it can set its JTAG
signal voltages to the right level. The value of VJTAG can be set to 1.5 V or 3.3 V on the board by

setting the position of jumper JP27 to join pins 1 and 2 for 1.5 V and join pins 2 and 3 for 3.3 V. It
is recommended that VJTAG be left to 3.3 V on the Fusion board because an interboard buffer chip
is used that has limited low-voltage capability and needs the higher setting of 3.3 V to ensure good

signals at the output of the buffer chip array U3.

10
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Note that the LCD has its own dedicated 5 V power supply, all components of which, including the
regulator U20, are mounted on the circuit board underneath the LCD module. A yellow LED
(D17) representing the 5 V supply availability is positioned at the top left of the board.

The external +9 V power supply is rated at 2.2 A maximum. On page 1 of the dedicated schematics
(a reduced view of which is shown in Appendix B of this tutorial) it will be noted that the 3.3 V
supply is rated at 5 A maximum. The derived power supply of 1.5 V is rated at 2 A max. and the
LCD 5 V power supply is rated at 500 mA.

The components at U11 (LM2678S-3.3) and U20 (LM2674M-5.0) are rated for an input voltage
range of +8 V to +40 V, so a wide range of power supplies may be used with the board with no worry
of over-voltage conditions occurring from inadvertent accidental usage of the wrong power supply. It
is expected that the voltage provided will be positive at the center pin of the J18 connector and
grounded on the outside. There is protection in the Fusion Starter Kit for reverse voltages to prevent
damage but correct polarity must be provided for the Fusion Starter kit to function. It will be noted
that greater heating of the regulator chips will be observed with higher voltages and it is
recommended that only the supplied power supply or an equivalent substitute be used with the
evaluation kit as this has been rated for this board including Actel daughter cards that may be
attached to the board.

Daughter Card Power Supply Connections
Limited power may be supplied by the board to a daughter card. The connector for the daughter
card is shown on page 5 of the dedicated schematic PDF and is the J12 header. All the FPGA
voltages of 1.5 V and 3.3 V are provided to the daughter card via a 12-pin, 0.1" pitch connector. The
reason for 12 pins is that this is compatible with the 12 pins used on the ProASIC3 Starter Kits and
makes the daughter cards potentially compatible between the kits. The voltages are arranged with
no-connection pins interspersing the voltage pins to prevent use of a jumper to inadvertently short a
supply rail to ground by connecting differing supply rails together. This is not to protect the power
supply regulators, as these will go high-impedance when an over-voltage condition is detected, but
to protect the FGPA from a higher voltage being unintentionally applied to the 1.5 V core. Three of
the 12 pins are ground pins to provide more than sufficient current return capability for future Actel
daughter cards that will work with this board. The remaining pins are no-connection to prevent
accidental shorting.

Power Supplies and Chaining Boards Together

There is a special note to be made of VPUMP connections when chaining boards together. This is
detailed here. Actel recommends that the reader, unless experienced with Actel Starter Kit boards,
return to this section after reading the subsequent section on standard JTAG programming
connections via a FlashPro3.

When joining multiple Fusion or ProASIC3 starter kit boards together via the chain programming
connection it should be borne in mind that ]2 connector is used to connect to the J1 connector of the
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next board in the chain by attaching a standard 10-pin, 0.100" pitch programming cable. Ideally,
twisted-pair ribbon cabling should be used for this connection. The length of the cable should be
kept as short as possible, as multiple boards connected to form a JTAG chain of Fusion and
ProASIC3/E and/or ARM7-enabled Fusion or ProASIC3 devices will provide much greater noise
pick-up and may degrade the TCK clock for devices remote from the FlashPro3 programmer. Actel
recommends that VJTAG be set at 3.3 V to help with signal integrity when chaining boards
together. On all boards the jumper at JP10, if connected, is used for providing VJTAG to a
downstream board that needs to know what VJTAG setting is being used by your board (e.g. some
arbitrary board of your own design that you wish to supply with the VJTAG voltage used by the
Fusion component). In most normal cases this shunt should be disconnected. The shunt normally in
this location can be safely stored across pins 11 and 12 or 9 and 10 of the J12 daughter card power
supply connector. For particularly long chains, the value of TCK used during programming should
be reduced. The lowest value it can take is 1 MHz.

To date, only one revision of the Fusion Starter Kit board has been produced. This first version of the
board is labeled REV1 next to the AFS-EVAL-BRD1 label on the board. If the Fusion Board is
connected in a chain manner to ProASIC3/E boards, the documentation related to the ProASIC3/E
board should be read in detail to determine the appropriate connection setting depending on version of
the ProASIC3/E board being used. The following notes are only for the Fusion Starter Kit board

versions.

Procedure for Revl Fusion Boards

To determine if the board is a Rev1 Board:

To identify a Revl Board, examine the front of the board and look for the part number located just
beneath the large Actel logo silkscreened on the board. The part number will be "AFS-EVAL-
BRD1" followed by "REV1".

To chain Revl Fusion boards together:

All boards, starting from the board nearest the FlashPro3 programmer, should have the shunt
moved from the default location connecting pins 3 and 4 of the J5 header to connect pins 1 and 2 of
the J5 header. On the board and schematic this is labeled "CHAIN" (pins 1 and 2) and "LAST
DEVICE (DEFAULT)" (pins 3 and 4). Only the very last board in the chain should have the shunt
remaining across pins 3 and 4 of the J5 connector.

When connecting these boards together via a connection from ]2 of one board to J1 of another
board, VPUMP will be connected from one board to another. When powering on one board with a
connector in place, notice that the 1.5 V and 3.3 V LEDs will light on the board to which no power
has been applied and the FPGA on that board, if programmed, will start operating. This is clearly
an inappropriate situation for a large chain of boards. This is caused by having the JP54 connector
supplying VPUMP from the board connected to other boards in the chain as VPUMP is itself
connected to the 3.3 V supply output that is used to generate the other FPGA voltages on a board.
To prevent VPUMP from being used as the source of a 3.3 V supply, you should remove the shunt

12
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‘ Programming the AFS-EVAL-BRD1 with a FlashPro3

that is in place on the JP54 connector to force JP54 open-circuit. To prevent loss of the shunt, it may
safely be stored on the J12 header for the daughter card power supply as it is impossible to cause a
short by joining any adjacent pins.

Programming the AFS-EVAL-BRD1 with a FlashPro3

The base board used for all Fusion starter kits is the AFS-EVAL-BRD1.

In an AFS EVAL KIT the Actel part number for the board is AFS-EVAL-BRD600-SA. The part
number indicates that the board is fitted with an AFS600-FG256 part that is directly soldered (-SA)
to the board.

Connecting the FlashPro3 Programmer to the Board

Connect the FlashPro3 programmer to your computer via the USB cable. Follow the instructions in
the FlashPro v4.1 (or later) User Guide to install the software and connect to the FlashPro3
programmer. The amber (yellow) power LED on the FlashPro3 should be illuminated at this stage.
If it is not, recheck the procedure in the FlashPro user’s guide until you obtain a steady amber
(yellow) power LED illumination.

Make sure the board power switch SW11 is in the OFF position and only the red board external
power LED is illuminated on the board.

Connect the 3 programmer to the board via the 10-pin programming cable supplied with the
FlashPro3 programmer hardware. The connector to use on the board is labeled "FP3" and is the
lower J1 shrouded and keyed header. The pin 1 location on the cable indicated by the red ribbon
running along the side of the cable will be on the left side as it enters into the board. After
connecting the FlashPro3 programmer, using the FlashPro v4.1 software, select "Analyze Chain"
from the File menu. If all is well the appropriate device ID for the Fusion part will appear in the
software display on the PC. If you suspect a JTAG communication issue, try changing the VJITAG
voltage to 3.3 V using JP27.

Programming or Re-Programming the Example Design

On the Starter Kit CD you will find a Designer directory containing a STAPL file for programming
the target design. Select the TOP_AFS.STP file from the CD and use that as the STAPL file in the
FlashPro v4.1 software. Selecting the "PROGRAM" action will erase, program and verify the part.
The total programming time is approximately 2 minutes 30 seconds.

Jumpers for Isolating Switches, LEDs from FPGA

It will be noted that thee are many jumpers on the board. These are provided to allow the user to
disconnect various switch combinations or LEDs from the FPGA 1/0 banks.

Fusion Starter Kit User’s Guide (Advanced v0.1)
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The jumpers are shown in the schematic and are labeled on the top-layer silkscreen as JP*, where * is
a number. All jumpers are also labeled with the FPGA 1I/O pin number to which they are connected,
e.g. JP54 for 3.3 V connection of VPUMP to the FPGA is labeled with "M12" which indicates that
it is connected to pin M12. Similarly, SW4 has a jumper above it called JP14 which is labeled with
"C10" indicating that SW4 is connected through to pin C10 of the FPGA when this jumper is in
place.

Figure 2-1 on page 15 shows the board’s silkscreen layer overlaid with a grid, and Table 2-1 on page
16 describes the function of each jumper and its location.

By disconnecting the jumpers JP11, JP12, JP13, and JP14, the momentary push button switches
SW1, SW2, SW3, and SW4, respectively, can be disconnected from the FPGA such that the I/O
pins B11, A11, C11, and C10, respectively, may be used for other purposes. Disconnecting jumpers
JP1-JP8 will disconnect the LEDs D1-D8 from the FPGA I/O pins B12, C13, E11, D11, B13,
A13, B14, and A14, respectively.

The momentary push button switches SW5 and SWé for applying a global pulse and a reset pulse
are connected via jumpers JP15 and JP16 to I/Os K11 and L15, respectively. Again, all labeling is
clearly shown on the silk screen. However, it should be noted that the silkscreen does not match the
schematic in this regard; the silkscreen incorrectly labels SW5 as reset and SW6 as global. Apart
from this inconsistency, there is no difference to either of the two connections.

The LCD display also has associated jumpers for its data, namely JP41, JP42, JP43, and JP44,
located on the top left side of the board. These are connected to I/O pins E2, E3, F5, and F6,
respectively. The LCD control signals Enable, R/W, and RS are provided from I/O pins D3, ES5,
and D1 via jumpers JP47, JP45, and JP46, respectively.

Analog Circuitry Provided on the Board

A variety of analog inputs and outputs are provided on the Fusion Starter Kit Evaluation Board to
show what Fusion can do as a single chip solution. These components are detailed below and in the
following Jumper tables enumerating all the different connectivity. As per all other components, the
FPGA pins may be disconnected from these components to allow the board to be used for other
functions.

A potentiometer R50 for simple user variation of analog input is provided on the board. This input
is fed to the AVO pad.

A multicolor LED U1 is also provided which has three individual color components that can be
controlled by a set of AG pins (AG6 - Blue, AG7 - Orange, AG8 - Green). By using the analog
outputs, PWM control as well as individual switch control by be effected. The multicolor LED is
enabled by a MOSFET QS5 with the AG3 pad being connected to the gate of this P-channel
MOSFET.

14
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Figure 2-1. Fusion Evaluation Board Top Silkscreen
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Table 2-1. Jumper Function Listings and Silkscreen Grid Locations

umper tarter Kit Function otes .
P S Kit Functi N L Grid
ocation
JP1 Disconnects green LED D1 Pin 1 to LED, pin 2 to FPGA B12 Z2
isconnects green in 1 to , pin 2 to
P2 D g LED D2 Pin 1 to LED, pin 2 to FPGA C13 72
isconnects green in 1 to , pin 2 to
P3 D g LED D3 Pin 1 to LED, pin 2 to FPGA E11 Z2
isconnects green in 1 to , pin 2 to
P4 D g LED D4 Pin 1 to LED, pin 2 to FPGA D11 Z1
JP5 Disconnects green LED D5 Pin 1 to LED, pin 2 to FPGA B13 71
JP6 Disconnects green LED D6 Pin 1 to LED, pin 2 to FPGA A13 Z1
JpP7 Disconnects green LED D7 Pin 1 to LED, pin 2 to FPGA B14 71
isconnects green in 1 to , pin 2 to
P8 D g LED D8 Pin 1 to LED, pin 2 to FPGA A14 Z1
-- No such jumper -- - --
JP9 N h jump
P10 Enables VJITAG Downstream to next | Pin1 to V]TAG of FPGA, pin 2 to programming W4 and X4
board header J2 pin 6 for next board
JP11 Disconnects SW1 Pin 1 to switch, pin 2 to FPGA B11 Z3
JP12 Disconnects SW2 Pin 1 to switch, pin 2 to FPGA A11 Z2
JP13 Disconnects SW3 Pin 1 to switch, pin 2 to FPGA C11 72
JP14 Disconnects SW4 Pin 1 to switch, pin 2 to FPGA C10 72
JP15 IS)\;\S]CSO““CC“ one shot pulse initiated by | p 4 (0 119 pin 13, pin 2 t0 FPGA K11 Y1
JP16 IS)\;;?““C“S one shot pulse initiated by | b 4 ¢, 16 pin 13, pin 2 to FPGA L15 Y1
JP17 -- No such jumper -- - --
JP18 -- No such jumper -- - --
JP19 -- No such jumper -- - -
JP20 -- No such jumper -- - -
JpP21 -- No such jumper -- - -
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Table 2-1. Jumper Function Listings and Silkscreen Grid Locations (Continued)

. . Grid
Jumper Starter Kit Function Notes Location
JpP22 -- No such jumper -- - --
JP23 -- No such jumper -- - -
JP24 -- No such jumper -- - -
Pin 1is 1.5V_FPGA, Pin 2 is VMV1, Pin 3 is
JP25 Selects value of VMV1 3.3V _FPGA W3
Pin 1is 1.5V_FPGA, Pin 2 is VMVO, Pin 3 is
JP26 Selects value of VMVO0 3.3V _FPGA X1
JpP27 VJTAG voltage selection Pin 1is 1.5V, Pin 2 is VJTAG, Pin 3 is 3.3V X4
P28 Sets if 1.5V is internally generated or Pin 1is 1.5V_INT, Pin 2 is 1.5V, Pin 3 is 73
externally generated 1.5V_EXT
P29 Disconnects AV3 Pin 1is TP58 (5.0V), Pin 2 is AV3_FLT (filtered 73
to R7)
JP30 Disconnects AC3 Pin 1is TP59, Pin 2 is AC3_FLT (filtered to N7) | Z3
JpP31 -- No such jumper -- - -
JP32 -- No such jumper -- - -
JP33 Disconnects AV4 Pin 11is 1.5V, Pin 2 is AV4_FLT (filtered to L9) | Z4
. Pin 1 is JP72 pin 1 for external 1.5V fan, Pin 2 is
JP34 Disconnects AC4 AC4_FLT (fltered to M9) 74
. Pin 1 is Gate of N-channel MOSFET Q6 for
JP35 Disconnects AG4 1.5V fan, Pin 2 is AG4 (P8) 74
JP36 -- No such jumper -- - -
JP37 Disconnects AV5 Pin 1is 3.3V, Pin 2 is AV5_FLT (filtered to N9) | Z4
. Pin 1 is JP73 pin 1 for external 1.5V fan, Pin 2 is
JP38 Disconnects AC5 ACS_FLT (filtered to 110) 74
. Pin 1 is Gate of N-channel MOSFET Q7 for
JP39 Disconnects AG5 3.3V fan, Pin 2 is AG5 (N8) 73
JP40 -- No such jumper -- - -
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Table 2-1. Jumper Function Listings and Silkscreen Grid Locations (Continued)

Jumper Starter Kit Function Notes L(S;i(ilon
JP41 Disconnects LCD data Bit3 Pin 1 is MDL14 - Bit3, Pin 2 is FPGA E2 X1
JP42 Disconnects LCD data Bit2 Pin 1is MDL13 - Bit2, Pin 2 is FPGA E3 X1
JP43 Disconnects LCD data Bitl Pin 1is MDL12 - Bitl, Pin 2 is FPGA F5 W1
JP44 Disconnects LCD data Bit0 Pin 1is MDL11 - Bit0, Pin 2 is FPGA F6 W1
JP45 Disconnects LCD control R‘’'W Pin 1 is MDLS5 — R/W, Pin 2 is FPGA E5 W3
JP46 Disconnects LCD control RS Pin 1is MDL4 - RS, Pin 2 is FPGA D1 W3
JP47 Disconnects LCD control ENABLE Pin 1is MDL6 — ENABLE, Pin 2 is FPGA D3 | W3
JpP48 -- No such jumper -- - -
P49 Disconnects AV1 E)nll) é)is TP48 (3.3V), Pin 2 is AV1_FLT (filtered X3
JP50 | Disconnects TP48 and TP49 ond TP15 o messe A3V FPGA comemt |+ |53
1P51 Disconnects AC1 11;'}1;)1 is TP59, Pin 2 is AC1_FLT (filtered to X3
P52 | Disconnects AV2 E)ir;{ 15 )is TP51 (1.5V), Pin 2is AV2_FLT (filtered |y,
1P53 Disconnects AVO from Potentiometer | Pin 1 is center of R50 potentiometer, Pin 2 is X1
R50 AVO_FLT (filtered to M6)

JP54 egaﬁ‘;fm 3:3V_FPGA from Pin 1is VPUMP (M12), Pin 2is 3.3V_FPGA | X3
JP55 | -- No such jumper -- - N
JP56 | -- No such jumper - - -
JP57 | - No such jumper - - -
JP58 | -- No such jumper -- - -
JP59 | -- No such jumper -- - -
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‘ Programming the AFS-EVAL-BRD1 with a FlashPro3

Table 2-1. Jumper Function Listings and Silkscreen Grid Locations (Continued)

Jumper Starter Kit Function Notes L(S;i(ilon
JP60 Disconnects AG3 from multicolor LED ilg; élsv%;;e of P-channel MOSFET Q, Pin 2 is 73

JP61 | -- No such jumper - - __

JP62 | Disconnects AT9 2Piirsl j{ 115 ;)?igg))llector of temperature ‘diode”, Pin |,

P Do Trstma ez | S s e TSy
JP64 Disconnects AC2 Pin 1is TP53, Pin 2 is AC2_FLT (filtered to LL8) | X4

P65 | Selects value of VCCPLB 1132 ; e éf\lvﬁFPGA’ Pin 2is VCCPLB (B15), | ¢4

JP66 | -- No such jumper -- - -

P67 | Selects value of VCCPLA 1122 ; iz é;vﬁFPGA’ Pin 2is VCCPLA (B2), | v

JpP68 Disconnects ARTN4 iﬁ%&s 4eEnT};tZe)r of temperature “diode”, Pin 2 is Z3

JP69 | Disconnects AG6 from Blue }P\igél (if\]tlr(i)')ml‘” LED Ul pin 1 (Blue), Pin2is | /3 474
JP70 | Disconnects AG7 from Orange b L &fﬂ“ LED Ul pin 2 (Orange), Pin 2|

JP71 Disconnects AG8 from Green ilggl (i;;rzi)—color LED Ul pin 3 (Green), Pin 2is 74

JP72 | Shrouded Header for 1.5V fan llz/}nolsi;El’I? &Pin 2 is drain of N-channel 74

JP73 | Shrouded Header for 3.3V fan 3‘615;5;?&% 2 is drain of N-channel 74

JP74 f}gﬁgd Header for User Supplied | b, 1 0 VAREF (T15), Pin 2 is GND 73

JP75 | -- No such jumper -- - ~
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Table 2-1. Jumper Function Listings and Silkscreen Grid Locations (Continued)

Jumper

Grid

Notes .
Location

Starter Kit Function

P76

-- No such jumper -- -- -

P77

-- No such jumper -- - -

P78

-- No such jumper -- - -

JP79

-- No such jumper -- - -

P80

-- No such jumper -- -- -

Test Points

All test points on the board are fitted with small test loops. These test points are labeled on the silk
screen as TP1, TP2 etc. All such test points are also labeled on the silk screen with the voltage
expected to be observed at that test point. Voltages will be one of 5.0 V, 3.3 V, 1.5V, or GND.
When measuring the voltage at a test point with a DVM (digital voltage multimeter) the ground
lead should be connected to a test point labeled GND and the voltage lead should be connected to

the voltage to be tested. All voltage labels on the board are relative to a 0 V ground reference or
GND.

Prototyping Area

The prototyping area to the right of the board has the bottom two rows of pins connected to ground,
labeled as GND on the silk screen and enclosed in a box, giving 16 holes connected to OV. The top
two rows of pins are connected to various power supply rails internally in the board. They are
grouped into rectangles of eight pins from left to right as follows: 3.3V to the left and 1.5V to the
right, giving eight holes for each voltage level and six unconnected holes in the middle. All other
holes in the prototyping area are unconnected and may be used to hold various discrete components
as necessary for experimentation.

On the reverse side of the board there is an area labeled U5, which is a TQ100 pattern with some
surrounding pads. This area may be used to solder a TQ100 part and then connect that part by
adding discrete wires to the pads and connecting it to desired pins on the board. The main purpose
of this is to allow a previously programmed TQ100 packaged device to be used to provide a more
interesting system application

Layering on Board

The complete board design and manufacturing files are included on the Starter Kit CD. The board
file is in Allegro format, which will allow an end user to create the appropriate Gerbers and other
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‘ Programming the AFS-EVAL-BRD1 with a FlashPro3

board views as needed. Pictures of the layers of the board are included in “Signal Layers” on page 63.
For your convenience, high-resolution PDFs of these layers are also provided on the Starter Kit CD.

The board is fabricated with six copper layers. The layers are arranged as follows from top to bottom:
* Layer 1 - Top Signal Layer

* Layer 2 — Ground Plane (split into separate digital ground and analog ground joined at a single
point)

* Layer 3 — Signal Layer 3

* Layer 4 — Signal Layer 4

* Layer 5 — Power Plane

* Layer 6 — Bottom Signal Layer

See the diagrams in “Signal Layers” on page 63.

Fusion Starter Kit User’s Guide (Advanced v0.1)



‘ Hardware Components

22 Fusion Starter Kit User’s Guide (Advanced v0.1)



Setup and Self Test

This chapter outlines how to set up and test the Fusion Evaluation Board.

Software Installation

The Fusion Starter Kit includes the Libero® Integrated Design Environment (IDE) software
(version 7.0 SPa). For Libero IDE software installation instructions, refer to the Actel/ Libero IDE /
Designer Installation and Licensing Guide for Software v7.0 SPa:

http://www.actel.com/documents/install. pdf.

Hardware Installation

FlashPro v4.1 is required to use the Fusion Starter Kit. For software and hardware installation
instructions, refer to the FlashPro v4.1 User’s Guide:

http://www.actel.com/documents/flashproUG.pdf

Testing the Evaluation Board

Refer to “Test Procedures for Board Testing” on page 29.

Programming the Test File

To retest the evaluation board at any time, use the test program to reprogram the board. Use the

TOP_AFS.stp file with an AFS600-FG256 fitted on the board.

This design is currently implemented for the AFS600 die size. For a device of a different size, it is
possible to recompile the design into other device sizes. For information about retargeting the
device, refer to the Designer User’s Guide at http://www.actel.com/documents/designerUG.pdf. The
design files are available under actelprj/eval in the Starter Kit CD.

For instructions on programming the device using FlashPro v4.1, refer to the FlashPro v4.1 User’s
Guide at http://www.actel.com/documents/flashproUG.pdf
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Description of Test Design

This description of the test design is provided with the Starter Kit. This design contains a data
generator block for LEDs, a clock divider, and an LCD display block. A block diagram of the design
is shown in Figure 4-1.

[sSw4

[sws

[sw2

[Sw3
SW6

CLK_DIVIDER
CLK DIVIDED_CLK1

ACLR DIVIDED_CLK2
CLK DIVIDER instance

=)
[

clk

linternal_c

HexA

3.0

HexA

3:0

| R_nW_LCD
R_nW_LCD
=5 J EN_LCD =
clk ch—elnzéble 0
cd_rs
reset led_rw 1 RS LCD
lcd_data[1:4] RS_LCD
Icd_instance
B
DATA_LCDI[7:4]
Data_Block
Clock
Updown

Aclr
Sload DATA_LEDI[7:0]

Data_select

HexA[3:0]

HexB[3:0]
Data_Block_instance

Figure 4-1. Design Block Diagram

The clock divider divides the 40 MHz oscillator clock and sends the divided clock to the LCD

module and the counter. The data generator (Data_Block) generates an eight-bit up-down counter
and eight-bit flashing signal. The data generator output is displayed on the Fusion Evaluation Board
LED:s. You can switch between the data using the SW6 signal. The counter has a synchronous load
and an asynchronous clear.

LED[7:0

i
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‘ Description of Test Design

A block diagram of the Data_Block is shown in Figure 4-2.

[ Data_select

[ Clock

[Updown

Aclr

cak @

SW7_count

mux2A[7:0]
LED_Flashing

S
Clock

e L

B[7:0]

LED_Flashing_instance

DATA_MUX

count8

Clock

[ Aclr

Updown

[ sload

Aclr

[HexA[3:0] =
HexB[3:0

Sload
Data[7:0]

count8_instance

Figure 4-2. Data Block Diagram

A message is generated and displayed on the demo board LCD display. A state machine controls the

LCD module.

26

Fusion Starter Kit User’s Guide (Advanced v0.1)



| YActel

Table 4-1. Switches

Action Results

Press SW1 Asynchronous clear for the whole design
Up-Down Control for the 8-bit counter. Press and hold

Press SW2 SW2 for down count.

Press SW3 Sync.hronous load for the. 8-bit counter. Press SW3 for
loading from the Hex switches.

Press SW4 Swtihing between manual clock(SW5) and 40 Mhz
Oscillator Clock.

Press SW5 Manual clock (very useful for simulation)

Press SW6 Select for DATA_BLOCK. It allows switching LED

output between the counter and Flashing data.

Change Hex Switch setting (U13 and

U14) Changes the loaded data for the eight-bit counter.
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The state diagram is shown in Figure 4-3.

setmode2

setmodel

Figure 4-3. LCD State Diagram
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Test Procedures for Board Testing

Overview

This document defines the test procedure required to be carried out by the Actel designated
manufacturer's testing facility on the Fusion Evaluation Board with silkscreen labeling
AFS-EVAL-BRD1. This testing is specific to the socketed version of the board. All steps in the
following enumerated test procedure should be followed in sequence for testing the board.
Deviations in the sequence are explained in the text.

Equipment Required

Actel Equipment Provided by Actel to Testing Facility
Actel will provide the following:
* This test procedure document.
* FlashPro v4.1 software on a CD-ROM.
* FlashPro3 programmer and programming cable for connecting to the AFS-EVAL-BRD1.
*  Pre-programmed AFS600-FG256 silicon. Ten devices will be provided for ten boards. The initial

silicon will not be labeled as having been programmed. (This is just for the testing associated with
the first manufacturing build.) Additional devices will be provided for testing further boards and
this change will be detailed in an update to the procedure.

+  Power supply (+9 V, 2 A CUI) for the Fusion Starter Kit board plus a mains cable for the power
supply.

Testing Facility Equipment to be Available for Testing
The manufacturer's testing facility will provide the following equipment for testing of the board:

* Digital Multimeter to measure voltages on the circuit board at the known test points.
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Test Procedure for the AFS-EVAL-BRD1

In this section, full test procedure for the boards is outlined. This procedure applies to socketed
boards. For boards fitted with directly soldered parts, the procedure is the same except for fitting of
the FPGA. In such cases, the reader should adjust the procedure accordingly and ignore references
to fitting parts to sockets.

Initial Power-On Procedure

This part of the procedure may be carried out independently and ahead of the other parts of the test
procedure. Boards passing this procedure may be transferred to a passing set of boards.
To perform the initial power-on procedure:

1. Record the time of the test and the board serial number (written by the bar code on the back of
the board) into a test log.

Plug the +9 V power supply into the wall.

3. Take an AFS-EVAL-BRD1 that has an empty socket. Make sure the switch SW11 is in the
OFF position, (the switch should be moved to the left). This corresponds with the labeling of
the silkscreen on the board.

4. Connect +9 V DC output of the CUI power supply to the J18 connector on the board. You
should observe the red LED at the top right of the board, i.e. LED D19 should light indicating
+9 V DC has been applied to the board.

5. Move the SW11 switch to the ON position, i.e., move the switch to the right. Observe that
LEDs, D13, D9, D10, D11, and D17 light up green on the board. All LEDs are on the top edge
of the board (same edge as red D19 power connector LED, which should remain lit).

6. Using a DVM, measure DC voltages using TP11 as ground:

TP6 and TP7 — should be 3.3 V (values +0.2 V are acceptable). Values outside this range are a
failure.

TP15 — should be 1.5 V (values 0.1 V are acceptable).

TP8 — should be 1.8 V (values £0.1 V are acceptable).

TP10 - should be 2.5 V (values 0.2 V are acceptable).

TP47 — should be 5.0 V (values 0.2 V are acceptable).

J14C pin 106 — should be 3.3 V (values £0.2 V are acceptable). Note that jumper JP48 must be

in place for this measurement, otherwise zero will be recorded.

7. That completes the initial power-on check. The board should now be switched off by moving
SW11 to the OFF position (to the left).
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Test Procedure for the AFS-EVAL-BRD1

Testing Board Functionality with AFS600-FG256 Silicon

To test board functionality:

1.

10.

11.

12.

13.

Record the time of the test and the board serial number (written by the bar code on the back of
the board) into a test log.

Make sure the switch SW11 is in the OFF position (i.e., to the left.)
Apply power to the board by attaching the +9 V DC supply to J18. Only the red LED should

be illuminated.
Undo the four screws holding the socket of U8 in place. Remove the lid of the socket.

Place a pre-programmed AFS600-FG256 FPGA part into the socket using the appropriate
vacuum pen while observing anti-static precautions. Make sure that pin 1 of the FPGA is
oriented correctly. (The Actel logo on the part should match the orientation of the Actel logo
on the board just above the AFS-EVAL-BRD1 part number.) Take great care to make sure all
pins are in correct alignment so that the FPGA is on a level plane parallel to the board.

Carefully replace the socket cover and screw down all four corners to appropriate tightness. It is
recommended to do opposite corners first so as to lessen rotational torque on the part.

Switch on SW11 to the ON position (slide it to the right).

Validate that all 5 LEDs at the top of the board including the red one turn on. D17, D11, D10,
D9, D13, and D19.

Validate that the 8 LEDS: D8, D7, ..., and D2, D1 all pulsate in either a counting pattern or a
“center to outside swinging” pattern.

If no LEDs are visible, stop and switch off SW11. Rotate SW8 and SW9 clockwise to the 3.3 V
selection. This is best described with the thicker arrow bar pointing upward. Switch the board
back on. The LEDs should be visible. If very dim, stop, switch off the board and rotate the
switches one quarter turn clockwise before switching board back on. Continue if the LEDs are
glowing. If unable to get a display on the LEDs, the board must be tagged as bad.

Ifit is a bad board, carefully remove the AFS600-FG256 silicon from the socket and set it aside
in an electrostatic-safe area. Using another piece of pre-programmed silicon, repeat steps 4 to 8
above.

If still no response, mark the board as defective and re-use the silicon for other testing.

If there is a good response, then place the previous silicon in a “bad” tray to prevent it from being
retested.

Validate that the patterns can be switched by pressing SW6 (Global pulse) on the left side of
board. When the switch is pressed, the LED D15 should momentarily light. The pattern on the
8 LEDs D8 through D1 will change.

Validate that the message “Actel Fusion Starter Kit” continually cycles on the LCD display. You
may need to turn R40 clockwise to adjust contrast on the display until the message is dark
enough to see.
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14.

15.

16.

17.

If no message is observed, press buttons SW4 and SW3 simultaneously. This will usually reset
the system after a few cycles of the counter.

Connect a FlashPro3 programmer to a PC USB port and observe the power light illuminating.
Ensure that the FlashPro v4.1 software is installed on the PC being used.

Connect the programming cable of the FlashPro3 programmer to the J1 shrouded and keyed
header labeled FP3. The red line labeling pin 1 should be close to pin 1 on the header — no other

orientation is possible.

On the PC, run the FlashPro v4.1 software and connect to the programmer. Select Fusion as the
device family. Once the software has shown a connection, select Analyze Chain from the File
menu.

If an error message of incorrect VJTAG is reported, then remove the jumper placed at J5 and
place it instead at J12 across pins 11 and 12. It may safely be left there. Repeat the Analyze Chain

command.

If a message appears indicating that an AFS600 part (depending on the device fitted to the
board) has been detected, then the board has passed this test. Leave the silicon in place in the
socket and move to the next step.

If 2 message of 11 or some other numeric indication appears, then record the message in a test
log and fail the board. Remove the silicon from the socket and place it in the safe silicon holding
area.

This concludes the testing of the board. Switch SW11 to the OFF position and remove the
power connector from J18.
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FG256 Package Connections for AFS600
Devices

Due to the comprehensive and flexible nature of Fusion device user I/Os, a naming scheme is used
to show the details of the I/O. The name identifies to which I/O bank it belongs, as well as the
pairing and pin polarity for differential I/Os.

I/0O Nomenclature = Gmn/IOuxwBy

Gmn is only used for I/Os that also have CCC access — i.e., global pins.
G = Global
m = Global pin location associated with each CCC on the device: A (northwest corner), B

(northeast corner), C (east middle), D (southeast corner), E (southwest corner), and F (west

middle)

n = Global input MUX and pin number of the associated Global location m, either A0, A1, A2,
BO, B1, B2, C0, C1, or C2

u = I/O pair number in the bank, starting at 00 from the northwest I/O bank in a clockwise
direction

x = P (Positive) or N (Negative) for differential pairs, or R (Regular — single-ended) for the I/Os

that support single-ended and voltage-referenced 170 standards only. U (Positive-LVDS
only) or V (Negative-LVDS only) restrict the I/O differential pair from being selected as
LVPECL pair.

w = D (Differential Pair) or P (Pair) or S (Single-Ended). D (Differential Pair) if both members
of the pair are bonded out to adjacent pins or are separated only by one GND or NC pin; P
(Pair) if both members of the pair are bonded out but do not meet the adjacency
requirement; or S (Single-Ended) if the I/O pair is not bonded out. For Differential (D)
pairs, adjacency for ball grid packages means only vertical or horizontal. Diagonal adjacency
does not meet the requirements for a true differential pair.

B =Bank
y = Bank number [0..7]. Bank number starting at 0 from the northwest I/O bank in a clockwise
direction

Figure A-1 on page 34 and Table A-1 on page 35 are extracted from the Fusion datasheet and
provide package connections for the AFS600 device. Pinouts for other devices in the Fusion family
may be found on the Actel website:

Fusion Flash Family FPGAs datasheet at www.actel.com/documents/Fusion_DS.pdf

This datasheet is included on the Fusion Starter Kit CD. However, the website should always be
consulted for the most recent datasheet.
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256-Pin FBGA (Bottom View)

Al Ball Pad Corner
16 1514 13121110 9 8 7 6 5 4 3 2 1 ;

0000000000000 000 A
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Figure A-1. 256-Pin FBGA

Note: For package manufacturing and environmental information, visit the Resource Center at
http://www.actel.com/products/rescenter/package/index.html.
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256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board

Nfr:ll)er Pin Name Starter Kit Function Notes

Al GND GND Tied to GND

A2 VCCIBO VMV gu;r‘l})_e;‘ ljjgg ties to 1.5V_FPGA or
A3 GAA0/IO0INDBOVO | General I/O Global

A4 GAA1/I001PDBOVO | General I/O Global

A5 GND GND Tied to GND

A6 1010PDBOV1 General I/O

A7 1012PDB0OV1 General I/O

A8 1012NDB0OV1 General I/O

A9 1022NDB1V0 General I/O

A10 1022PDB1V0O General I/O

All 1024NDB1V1 Pressing SW2 applies VMV1 | Jumper JP12 can disconnect

Al12 GND GND Tied to GND

Al3 GBA0/IO28NDB1V1 | Green LED D6 Jumper JP6 can disconnect

Al4 I029NDB1V1 Green LED D8 Jumper JP8 can disconnect

A5 VCCIB1 VMV1 gu?r)r;;)_e}r:‘%}gi ties to 1.5V_FPGA or
Al6 GND GND Tied to GND

B1 VCOMPLA GND Tied to GND

B2 VCCPLA VCCPLA Jumper JP67 ties to 1.5V_FPGA or GND
B3 IO00NDBOVO General I/O

B4 I000PDBOVO General I/O

B5 GAB1/I002PPBOVO | General I/O Global

B6 I010NDBOV1 General I/O

B7 VCCIBO VMVO Jumper JP26 ties to 1.5V_FPGA or

3.3V_FPGA
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Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:ﬁ)er Pin Name Starter Kit Function Notes

B8 I018NDB1V0 General I/O

B9 I018PDB1V0 General I/O

B10 VCCIB1 VMV1 {;u;r\l})j;ggi ties to 1.5V_FPGA or
B11 1024PDB1V1 Pressing SW1 applies VMV1 | Jumper JP11 can disconnect

B12 GBC0/I026NPB1V1 | Green LED D1 Jumper JP1 can disconnect

B13 GBA1/1028PDB1V1 | Green LED D5 Jumper JP5 can disconnect

B14 1029PDB1V1 Green LED D7 Jumper JP7 can disconnect

B15 VCCPLB VCCPLB Jumper JP65 ties to 1.5V_FPGA or GND
B16 VCOMPLB GND Tied to GND

C1 VCCIB4 VMV4 Tied to 3.3V_FPGA

C2 GND GND Tied to GND

C3 VMV4 VMV4 Tied to 3.3V_FPGA

C4 VMVO VMV gu;r‘l})_e;‘ Ij)lgg ties to 1.5V_FPGA or
Cs VCCIBO VMV gu?r)r;})_e;‘%}gg ties to 1.5V_FPGA or
Cé6 GAC1/I003PDBOVO | General I/O Global

Cc7 I006NDBOVO General I/O

C8 1016PDB1V0 General I/O

C9 I016NDB1V0 General I/O

C10 I025NDB1V1 Pressing SW4 applies VMV1 | Jumper JP14 can disconnect

C11 1025PDB1V1 Pressing SW3 applies VMV1 | Jumper JP13 can disconnect

c12 VCCIB1 VMV1 gu;;)f;*ggz ties to 1.5V_FPGA or
C13 GBC1/I026PPB1V1 | Green LED D2 Jumper JP2 can disconnect

C14 VMV2 VMV2 Tied to 3.3V_FPGA

C15 GND GND Tied to GND
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‘ 256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:ﬁ)er Pin Name Starter Kit Function Notes

C16 VCCIB2 VMV2 Tied to 3.3V_FPGA

D1 1084NDB4V0 LCD MDLA4 - RS Jumper JP46 can disconnect

D2 GAB2/1084PDB4V0 | General I/O Global

D3 I085NDB4V0 LCD MDL6 - ENABLE Jumper JP47 can disconnect

D4 GAA2/1085PDB4VO0 | General I/O Global

D5 GAB0/IO02NPBOVO | General I/O Global

D6 GAC0/IO03NDBOVO | General I/O Global

D7 1006PDB0OVO General I/O

D8 1014NDB0OV1 General I/O

D9 1014PDB0OV1 General I/O

D10 1023PDB1V1 General I/O

D11 GBB0/I027NDB1V1 | Green LED D4 Jumper JP4 can disconnect
mper JP25 ti 1.5V_FPGA or

D12 |VMV1 VMV1 ?3\}3}1{(‘?? esto 1.5V FPGA 0

D13 GBA2/I030PDB2V0 | General I/O Global

D14 IO30NDB2V0 General I/O

D15 GBB2/1031PDB2V0 | General I/O Global

D16 I031NDB2V0 General I/O

E1 GND GND Tied to GND

E2 IO81NDB4V0 LCD MDL14 - Bit3 Jumper JP41 can disconnect

E3 1081PDB4V0 LCD MDL13 - Bit2 Jumper JP42 can disconnect

E4 VCCIB4 VMV4 Tied to 3.3V_FPGA

E5 IO83NPB4V0 LCD MDL5 - R‘'W Jumper JP45 can disconnect

E6 I004NPBOVO General I/O

E7 GND GND Tied to GND

E8 1008PDB0OV1 General I/O

E9 I020NDB1V0 General I/O
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‘ FG256 Package Connections for AFS600 Devices

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:;llaer Pin Name Starter Kit Function Notes
E10 GND GND Tied to GND

E11 GBB1/1027PDB1V1 | Green LED D3 Jumper JP3 can disconnect
E12 1033PSB2V0 General I/O

E13 VCCIB2 VMV2 Tied to 3.3V_FPGA

E14 1I032NDB2V0 General I/O

E15 GBC2/1032PDB2V0 | Global 10

E16 GND GND Tied to GND

F1 I079NDB4V0 J13 pin5 J13 is 40-pin IP header

F2 1079PDB4V0 J13 pin 6 J13 is 40-pin IP header

F3 1076NDB4V0 J13 pin 7 J13 is 40-pin IP header

F4 1076PDB4V0 J13 pin 8 J13 is 40-pin IP header

F5 1082PSB4V0 LCD MDL12 - Bitl Jumper JP43 can disconnect
Fé6 GAC2/1083PPB4V0 | LCD MDL11 - Bit0 Jumper JP44 can disconnect
F7 1004PPBOVO General I/O

F8 I008NDBOV1 General [/O

F9 1020PDB1V0 General I/O

F10 I023NDB1V1 General I/O

F11 I036NDB2V0 General I/O

F12 1036PDB2V0 General I/O

F13 IO39NDB2V0 General I/O

F14 GCA2/1039PDB2V0 | General I/O Global

F15 GCB2/1040PDB2V0 | General I/O Global

F16 I040NDB2V0 General I/O

G1 1074NPB4V0 J13 pin11 J13 is 40-pin IP header

G2 VCCIB4 VMV4 Tied to 3.3V_FPGA

G3 GFB2/1074PPB4V0  |]J13 pin 12 J13 is 40-pin IP header

G4 GFA2/1075PDB4V0 |J13 pin 10 J13 is 40-pin IP header
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256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:;llaer Pin Name Starter Kit Function Notes
G5 GND GND Tied to GND

G6 1I075NDB4V0 J13 pin 9 J13 is 40-pin IP header
G7 GND GND Tied to GND

G8 VCC 1.5V_FPGA

G9 GND GND Tied to GND

G10 VCC 1.5V_FPGA

G11 GCC0/I043NDB2V0 | General I/O Global

G12 GND GND Tied to GND

G13 GCC1/1043PDB2V0 | General I/O Global

G14 I041NPB2V0 General I/O

G15 VCCIB2 VMV2 Tied to 3.3V_FPGA
G16 GCC2/1041PPB2V0 | General I/O Global

H1 GFC2/I073PDB4V0 |J13 pin 14 J13 is 40-pin IP header
H2 1073NDB4V0 J13 pin 13 J13 is 40-pin IP header
H3 XTAL2 One pin of crystal Y1 Y1is 32.768 kHz

H4 XTAL1 Other pin of crystal Y1 Y1is 32.768 kHz

H5 GNDOSC GND Tied to GND

Hé6 VCCOSC 3.3V_FPGA

H7 VCC 1.5V_FPGA

H8 GND GND Tied to GND

H9 VCC 1.5V_FPGA

H10 GND GND Tied to GND

H11 1047NDB2V0 General I/O

H12 1047PDB2V0 General I/O

H13 GCA1/1045PDB2V0 | General I/O Global

H14 GCA0/I045NDB2V0 | General I/O Global

H15 GCB0/I044NDB2VO0 | General I/O Global
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‘ FG256 Package Connections for AFS600 Devices

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:;llaer Pin Name Starter Kit Function Notes
H1e6 GCB1/1044PDB2V0 | General I/O Global

J1 GFA0/I0O70NDB4VO0 |J13 pin 19 J13 is 40-pin IP header
J2 GFA1/I070PDB4V0 |J13 pin 20 J13 is 40-pin IP header
J3 GFB0/IO7INDB4V0 |J13 pin 17 J13 is 40-pin IP header
J4 GFB1/I071PDB4V0 |]J13 pin 18 J13 is 40-pin IP header
J5 GFC0/I072NDB4V0 |]J13 pin 15 J13 is 40-pin IP header
J6 GFC1/I072PDB4V0 |J13 pin 16 J13 is 40-pin IP header
J7 GND GND Tied to GND

J8 vCC 1.5V_FPGA

]9 GND GND Tied to GND

J10 vCC 1.5V_FPGA

J11 I056NPB2V0 General I/O

J12 GDB0/IO53NPB2V0 | General I/O Global

J13 GDA1/1054PDB2V0 | General I/O Global

J14 GDC1/1052PPB2V0 | General I/O Global

J15 IO51NSB2V0 General I/O

J16 GDCO0/I052NPB2V0 | General I/O Global

K1 I067NPB4V0 J13 pin 21 J13 is 40-pin IP header
K2 VCCIB4 VMV4 Tied to 3.3V_FPGA
K3 1067PPB4V0 J13 pin 22 J13 is 40-pin IP header
K4 1065PDB4V0 J13 pin 24 J13 is 40-pin IP header
K5 GND GND Tied to GND

Ké6 I065NDB4V0 J13 pin 23 J13 is 40-pin IP header
K7 VCC 1.5V_FPGA

K8 GND GND Tied to GND

K9 VCC 1.5V_FPGA

K10 GND GND Tied to GND
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256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Pin Pin Name Starter Kit Function Notes
Number
K11 GDC2/1057PPB2VO Fressin’gyg SW5 gives one-shot Jumper JP15 can diiconnect. Silk screen labeled
global” pulse incorrectly as “reset
K12 GND GND Tied to GND
K13 GDA0/I054NDB2V0 | General I/O Global
K14 GDA2/1055PPB2V0 | General I/O Global
K15 VCCIB2 VMV2 Tied to 3.3V_FPGA
K16 GDB1/I053PPB2V0 | General I/O Global
L1 GEC1/1063PDB4V0 |J13 pin 26 J13 is 40-pin IP header
L2 GEC0/I063NDB4V0 |]J13 pin 25 J13 is 40-pin IP header
L3 GEB1/1062PDB4V0 |]J13 pin 28 J13 is 40-pin IP header
L4 GEB0/I062NDB4V0 |]J13 pin 27 J13 is 40-pin IP header
L5 I060NDB4V0 J13 pin 31 J13 is 40-pin IP header
L6 GEC2/I060PDB4V0 |]J13 pin 32 J13 is 40-pin IP header
Analog ground is on a separate plane and joined
L7 GNDA GNDA to digital ground at regulator U15 ground pins
Test point TP53 for 1.5V .
L8 AC2 FPGA current sense Jumper JP64 can disconnect
Lo AV4 1.5V of fan control circuit for Jumper JP33 can disconnect
current sense
L10 AC5 Currfant sense of 3.3V fan Jumper JP38 can disconnect
circuit
L11 PTEM
To FlashPro3 header J1 pin 3 (if J5 in across pins
L12 DO TDO (3,4) as last device) and as TDI to J2 pin 9
L13 VITAG VITAG {u;x;})er JP27 allows setting to either 3.3V or
L14 IO57NPB2V0
L15 GDB2/I056PPB2V0 Pressing SW6 gives one-shot | Jumper JP16 can disconnect. Silk screen labeled

“reset” pulse

incorrectly as “global”
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‘ FG256 Package Connections for AFS600 Devices

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:;llaer Pin Name Starter Kit Function Notes

L16 IO55NPB2V0 General I/O

M1 GND GND Tied to GND

M2 GEA1/I061PDB4V0 |]J13 pin 30 J13 is 40-pin IP header

M3 GEA0/I061NDB4V0 |]J13 pin 29 J13 is 40-pin IP header

M4 VCCIB4 VMV4 Tied to 3.3V_FPGA

M5 IO58NPB4V0 J13 pin 35 J13 is 40-pin IP header

M6 AVO Analog voltage from R50 Jumper JP53 can disconnect. Voltage varies
potentiometer from OV to 5V.

M7 AC1 E;Séi)ztr};ffgeii 3.3V Jumper JP51 can disconnect

M8 AG3 g;tz;;;i;}%?:zz}rfngT Jumper JP60 can disconnect

M9 AC4 S;lcrlftnt sense of 1.5V fan Jumper JP34 can disconnect

M10 AC6 AC6 Unfiltered

Mi1 AGT Active low for orange part of | Jumper JP70 can disconnect. AG7 should be set
tricolor LED to 25mA.

e N

M1i3 VCCIB2 VMV2 Tied to 3.3V_FPGA

M14 TMS TMS From Flashpro3 header J1 pin 5

M15 TRST TRST From FlashPro3 header J1 pin 8

Mié6 GND GND Tied to GND

N1 GEB2/I059PDB4V0 |]J13 pin 34 J13 is 40-pin IP header

N2 IO59NDB4V0 J13 pin 33 J13 is 40-pin IP header

N3 GEA2/I058PPB4V0 |]J13 pin 36 J13 is 40-pin IP header

N4 VCC33PMP 3.3V_FPGA

N5 VCC15A 1.5V_FPGA

N6 AGO AGO Unfiltered
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256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Pin Pin Name Starter Kit Function Notes
Number
Test point TP59 for current .
N7 AC3 flow through multicolor LED Jumper JP30 can disconnect.
Gate of N-channel MOSFET .
N8 AGS5 Q7 for 3.3V fan control Jumper JP39 can disconnect
N9 AV 3.3V of fan control circuit for Jumper JP37 can disconnect
current sense
N10 AG6 Active low for blue part of Jumper JP69 can disconnect. AG6 should be set
tricolor LED to 25mA.
N11 AC8 AC8 Optional filtering available
Analog ground is on a separate plane and joined
N12 GNDA GNDA to digital ground at regulator U15 ground pins
N13 VCC33A 3.3V_FPGA
N14 VCCNVM 1.5V_FPGA
N15 TCK TCK From FlashPro3 header J1 pin 1
N16 TDI TDI From FlashPro3 header J1 pin 9
P1 VCCNVM 1.5V_FPGA
P2 GNDNVM GND Tied to GND
Analog ground is on a separate plane and joined
b3 GNDA GNDA to digital ground at regulator U15 ground pins
P4 ACO ACO Unfiltered
P5 AG1 AG1 Unfiltered
Test point TP48 for 3.3V .
P6 AVl FPGA current sense Jumper JP49 can disconnect
P7 AG2 AG2 Unfiltered
Gate of n-channel MOSFET .
P8 AG4 Q6 for 1.5 V fan control Jumper JP35 can disconnect
Analog ground is on a separate plane and joined
P9 GNDA GNDA to digital ground at regulator U15 ground pins
P10 AC7 AC7 Unfiltered
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‘ FG256 Package Connections for AFS600 Devices

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

Nfr:ﬁ)er Pin Name Starter Kit Function Notes

P11 AVS AV Optional filtering available

P12 AGS Active low for green part of | Jumper JP71 can disconnect. AG8 should be set
tricolor LED to 25mA.

P13 AV9 AV9 Optional filtering available

P14 ADCGNDREF Tied to analog ground

P15 PTBASE Base of Q1 pass transistor for | Jumper JP28 selects 1.5V internal (Q1 pass
1.5 V internal generation transistor) or 1.5V external (U15 regulator)

P16 GNDNVM GND Tied to GND

R1 VCCIB4 VMV4 Tied to 3.3V_FPGA

R2 PCAP PCAP

R3 AT1 AT1 Unfiltered

R4 ATO ATO Unfiltered

R5 AV2 E;Séfifrlifieii 15V Jumper JP52 can disconnect

R6 AT2 AT2 Unfiltered

R7 AV3 ES‘S; f}?;;llz;lpriili?zoclgirggD Jumper JP29 can disconnect.

R8 AT5 AT5 Unfiltered

R9 AV6 AV6 Unfiltered

R10 AT7 AT7 Unfiltered

R11 AV7 AV7 Unfiltered

R12 AT9 iﬁ:;zltljg?{lgii%g Jumper JP62 can disconnect

R13 AG9 AG9 Unfiltered

R14 AC9 AC9 Optional filtering available

R15 PUB SW7 Pressing SW7 momentarily takes R15 to GND

R16 VCCIB2 VMV2 Tied to 3.3V_FPGA

T1 GND GND Tied to GND
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‘ 256-Pin FBGA (Bottom View)

Table A-1. AFS600-FG256 Pin Connections for Fusion Starter Kit Board (Continued)

NlE‘:)Ill)er Pin Name Starter Kit Function Notes
T2 NCAP NCAP

T3 VCC33N VCC33N Awvailable on header pin
T4 ATRTNO ATRTNO

T5 AT3 AT3 Unfiltered

Té6 ATRTN1 ATRTN1 Unfiltered

T7 AT4 AT4 Unfiltered

T8 ATRTN2 ATRTN2 Unfiltered

T9 ATé6 ATé6 Unfiltered

T10 ATRTN3 ATRTN3 Unfiltered

T11 ATS ATS Unfiltered

T12 ATRTN4 Emitter of Q8 temperature

Jumper JP68 can disconnect

“diode”
T13 GNDA GNDA Anallo.g ground is on a separate plane and jo.ined
to digital ground at regulator U15 ground pins
T14 VCC33ACAP VCC33ACAP
Shrouded header JP74 can be used to supply
T15 VAREF User VAREF User VAREF
T16 GND GND Tied to GND
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Board Schematics

This appendix provides illustrations of the Fusion Evaluation Board.

Top-Level View

Figure B-1 on page 48 illustrates a view of the top of the Fusion Evaluation Board. Figure B-2 on
page 49 and Figure B-3 on page 50 illustrate views of the bottom of the Fusion Evaluation Board.

Fusion Schematics

The last pages of this appendix show the following illustrations of the Fusion Starter Kit board in
order.

Figure B-4: Power Supplies and Indication

Figure B-5: Bank 2 and Bank 4 I/0

Figure B-6: Bank 0, Bank 1, and Analog I/0O

Figure B-7: VCC, GND, and JTAG

Figure B-8: LED and LCD Module Interface

Figure B-9: Push Button Interface and 40-Pin Header
Figure B-10: Pulse Generator for Reset and Global

Figure B-11: JTAG and JTAG Daisy Chain Connector
Figure B-12: Decoupling Capacitors

Figure B-13: Crystal, 1.5 V and 3.3 V Current Sense, Temperature Diode, and Pot
Figure B-14: MOSFET Drivers and Tricolor LED Circuit
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Figure B-3. Bottom View of Fusion Evaluation Board (viewed from below)

Fusion Starter Kit User’s Guide (Advanced v0.1)

50



T 7 T 3 v T
T2 RS g = [T —— [EyTp———
< NOTIVWMOANI Qu¥Os
o1 a
. $01/SOVHYAORITH NI FHY SHOLIOVAYD TT¢'%
) “EONVIETOL %5 NI 3¢ NOLSISEH TTVY LI00uI> K12a0s WEMOA 0T
NOILYOIGNI ® S311ddNS ¥3Mod auoc) IMS3HIO QELNIS SSEINN'T
- SILON WYNOVIO OLINHIHOS
V5000098 VAZ-S3V 075 v T TN = = =
v 10 s 1902 =
QYVOE LI ¥3LUVLS NOISNH d109 1919V
NOTAREO I rovianto
IINDWID HOLSISNVML SS¥E OEM-AS T 60 =
0F-SHSID. 063 L
810
AotHNzT 110NOGY L
H €29
s ana AT . - -
aaT ana NIA  GET g Acte a1 2na as = = | =
- INTAST KN3Ld P HngTT
= = = A0S/4N00T | AOSHNZZ0, 440INO g4 i pid
0 o r ane zon
—L_ nogpantoo
s i KasvaL * =&
NIA - TON [ b
95dL AST
° i LaAAST il
£ i ziann o
A g £ 8zdr e AR (xen) vwoos @AS
m z
© m
e 3 B[, . 1
610 T1a o 00T dSSOTTIL S
110
AT < and
N
o 00z . s
159 €4 o )
= A9TENLY
ssdL bdL e -
oy 5 _ =
N o5y Aee % dmdOTSTZSISAL  pisk b
00000 ¥
i 299999 > baast
§ — R8R2°
5 eey .
. o) vz o aser 20| N SN - ASZIANZZ 0,
= fom1s B 0
X—pr 0N PNT
o - g von N
u = _ g SON oN NSTIISTY
r 440 NO@D1 Y—gr{ 9N
g LN
M s
Aee
oy »
AOTHNOOT AOTHNOOT. povanot_L  nosantoo L orsHsmo.
vou e LS S S s @ =
b b b " S
nze £8-58202W LASTGDINNOD
NiA AAAST T asn ano
o (o) s eAcE n 5 .
. A0siHNZZ 0L AsernoT~L AsernoTL- Aserdnot sl  Asernor~l.
nosantoo L Co & T Uk T 2=k
Aee r L L L L L TOvSNT
10
89 3H0INO
T
La P -
TIn oza P 1104 6
aNA NIA
T 7 T v T

Figure B-4. Power Supplies and Indication

Fusion Starter Kit User’s Guide (Advanced v0.1)



Y]

T
TEu] [oS-eulwues sarunva) ]
o 8 ]
xa

O/l ¥XINVE B 2XNVE v

- _—

VS-0090d8-TVAI-SIV "EVO¥6 VO MaIA LIZIINON

0 uons 100z

QuVO8 LM ¥3LUVISNOISN  dJ109) [910Y]

20"’ KIEHESSY 80a 20" 4@’ ravs @2

NOILVWMOJNI Quvos

SONVEETOL 30T 'STVNYIONDTH NI S¥Y SUOLTOVAWD TTY'&
“EONVETOL ¥S 'SHHO NI @MV ¥OISTSEE TT¢'V

SSTMNIHIO QAINIS SSETNA”T
STLON NVEDVIQ DIIVHEHOS

“SNId NNO¥D

20

ZAnA

s9dr
vodd AT
Q-1-£0-92T-MSL = =
9szuIaVaH
529400954
o1y T aND
s1a |2 14007 140 T 81400n
918 fper 5| §1dW0oA
V10 fper Fro—| AN
510 ey o 0t aNo
910 fer 515 9 28100A
€10 oo 0AZ80d0O) FTa—| 0A28adosolevaD
via [y < OACEANOEO! o Fra—| oAzaanceol
o9 fe /eas: 0AZeddr <1 0AzZeadicoizage
910 777 OAZEANTEO! o ST 0AZEaNTEO!
913 |-yt oTa—] 6_0ND
€13 |opr FTa{ § 281008
s13 |ppr oizoa: 804zE0l <13 0A280dCEIZo8D
vi3 [r OAZEANZEOI o 1o 0AcEaNzEOl
4= ] Rids 0AZBSdEEOl onzas o onzasdeeol
T [y 0AZEAN9EOI 0AZEQNS! ST orcaanseol
[qo] R 0AZ8Qd9E01 0AZaqdo T 0AZaad9Eol
1 [er OAZEANGEO! OAZEONG: 1| 0ACEaNGEOl
v ey ol 2ad6eOl £ oncaadseoirzvo:
ST | ey /2809 0AZEAdOYOI/E: T 0AcaadovoIE0D
ot |ger 0AZEaNOYOI 0AZ8ANO ST 0Azaanorol
STO |cpr 5 v 281007
oy 0IZ009  0AZAdIYOIEO: STo—| 0AZaddIvOIz00D
19 fper Fr9| OAZEANTYOI
€19 |pr 3 5 0rcaaderoITooD
19 [Hrr 00309 OACEANEYOI/OD: Tr5—{ 0ACEANEOII000D
ay 5 8 aNo
9H |t 0189 ST 0ncaadvvoitacn
STH ot /0809 OAZEANYFOI/OE: TH— 0AZEAaNYYOI0E0D
v | 7o OIl0VOD  OACEANSYOIIOY: PTF—| OAZEANSYOI0vOD
£TH oo OITYDD  0AZEAASYOITY: £TH| 0AZ8adSvOITYoD
fay 0AZ80dLY0l 0AZEQdL TH—| 0AZ80dLYO
TIH ot 0AZEANLYOI ONZEANL FTF—| 0AZEANLYO!
SIC ot 0AZESNTSOI OAZBSNT err—| OAZESNTSOI
9T ot onza ST oAza
vie oo 01209 I 0AZ8ddZ50IToaD
e oot onza Tt onza
9 I18as 1] O
SO |grr <rs € 281008
€10 77 0ITVaD +rr—| 0AZ8AdYSOITYaD
€01 |grr OI0VAD  OAZEANYSO! +15| 0AZ8ANYSOIOVaD
Z0 |y T £ N
v 0AZ8AdSSOIZYAD  0AZEddSSOl | 0Azaddssorzvas
on [r 0AZ8dNSSOl 0AZadN o onzadnssol
STty 0ACEAdISOIZED  OAZ8dd9SOI | onzadassoirzaas
e [ 0AzadN9sol OAZadNS: Frr—| 0AZ8AN9SOI
ot fotr I
vl Lo onzadNLSOl OAZadN. L
0 |gor 0AZ8dd.S0IZO0D  OAZEddLSOl T 0AZ8ddL50IZoaD
e ot £TA—]| 2281907
9T o oTer]| 1281007
oTL s aNs
T 9T
. 2iNvE
asn

(HOLVINDHY AS T)STA HHL IV QHLOENNOD INIOJ HTONIS H¥Y AHHIL
‘QEsn E¥V SEANYId ANNOWD TYLIDIA ANV DOTYNY HLV¥VAES

Zann
AN
vodd AEE
vodd AEE
a-T-L0-92T-UST
95243aVAH T T 9529:3-00953V
T g 9 vEI0on
sw |, 0AvadNESOl 0AvEdNES | 0AvEdNgsol
N Lo 0AVAdBSOIZYaD 0AYaddesO ™
N[5 0AYENGSOI 0AYEQNGS N 0AvEANESOl
w [y 0AVEQd6SOIZ83D 0\780dES0IZE3: TN 0AVBAd6SOI/Z83D
a1 57 0AY8Qd0901/Z03D 0AYBA090IZD3 o1 onvaadosoirzoas)
1 |gp 0AYEANOD <1 oAvaanosor
T T § raIoon
en o7 OAVANTOOI/0VD 0AYEANTOO! S| 0AYEANTIOI/0VID
w 0AVEQATIOITYID 0A7BAATIONT | 0Av8QdTe0NTVED
n [ OV onvs 1| onvaanzsoioaa9)
€ 7 0AVEAdZI0ITETD 0AY8QdZ90 £ 0AvaadzooiTETO|
2 | O oA #1 0AvaaNEsoi0039|
[ 0AV8QdE9OITOFD OAYAEIOIT: $1 onvaadegoinoas)
o Lo = v ano
B OAVEANSIOI OAvAANS 55 0AvEaNSIOl
Pl == 0AYEQdS90! 0AVAQdS T 0AvEAdSe0!
o 0v8ddL901 OAVEddLY s 0Avadazaol
[ 0AYEdNL9O! OAVEANLY R 0AvadNzO!
2 5| v vaon
* 0AVEANOLOI0YD oAvaaNoL - 0AvEaNOLOIOVHD |
o 0AYEQAOLOITYHD 0AVAdOL —| OAVEQdOLOITY4D
e | 0AVEANTLOI/084D OAVEQNT. —| 0AvEaNTZOI0849
v [ 0AVEQTLONTEHD OAVEQTL 7 0AvaQdTZONTEHD
st |y OAVEANZLO1/0D49 OAVEANZLOI/O: | oAv 49|
o 0AVEAHZLOITOID 0AYAQdZLONT 5T 0AYEQdZLONTOAD
L 0AVAELOIZOA: 0AVBAELOI ] onvaadezonzoa
o OAPBANEL 2z 0AYEANELOI
o |5 i € vaioon
e e 0AvEddYLOIZESD oAvaddy: e
1 OAvEdNPLOI OAVEANYL To—| 0AvadNyOl
5o |5 &5 € ano
9 | 0AvEANSLOI OAVEANS. 55— 0AvEANSLOl
vo |ot 0AYEAdSLOIZYD 0AVaAdSL: y5—| 0AvEadsLOlzYe
v 51 0AVEAd90l OAVAdOL o 0AvEAd9LOl
e o OAVBAN9L 7 onvaanszol
1 ot 0AVEANGLOI OAvENGL - orvaanesol
z |r 0AYEQ6LOI 0AVEAdSL = onvaadsol
a [t 0AvENTEOI OAVENTE 2| onvaantsol
€3 7 0AVAAdTE | orvaaatsol
s1 o1 0vESaz8Ol 0AvESAzE! 3 onvasdzsol
va [y = 2 v8iooA
[y s 0AVEddEBOIZOVD 0AvaddesOl 1| 0nvaddesoizove
a7 0AvadNESO! OAvadNES | oAvadnesol
= |y 2 ane
10 onvaanysol OAVANY Ta—| OAVEANYSO!
wa 5 0AVEQdYBOIZEYD 0A78QdP8O g oAvEadrBOIZavD
va [2 0APAASEOIZYYD 0AY8QdS80) Y0 0AVEAdSBOIZYYD
g 5 0AvEQNSBOI 0AvEQNS +0—| OAVBANS8O!
0 [+ o] A
) 25 Tane
© 5 T raoon
oy PYINVE
o8N

YANA

VARA

Figure B-5. Bank 2 and Bank 4 1/O

Fusion Starter Kit User’s Guide (Advanced v0.1)

52



T z T 3 T v T T
T 1OS-euues = =]
o1 ] “SNId ONNO¥D (MOLVINOEM AS T)STA EHL LV QEIOENNOD INIOA ETONIS ENV AEHL
- L IARAY) ZAnA
= QEsn EYY SEANVId ANOO¥O TYLIDIA ANV DOTUNY ELVNVAES
2o
0/l SOTYNY % O/l THNVE * 03NV o]
N | uEQYEH qEanowss VoI AT VoI AT
VS0000TT VAT IV 507 v men v Aos/aNZZ0 =
10 uBerS 1002 - —<KoAnA
QuVOE LY ¥ILVIS NOISNE 107 |91V . =
s a-1-L0-92T-MST 9529:300953v
—<COAA
- sszuaavaH < | Teoaoon
@ v | 0n0aad00 7] onozacooon
I w5 [ OA0BaNG0O! onoganTo T8 GnoNTOOIOwS
GA0BANOOOI
A-1-L0-9ZT-MSI 2N\ 5 AN 952030095V ev oo OAOBONTOOIOVYD 0A0BAATOO! =71 onoaadtooimvve
w OAOBAATOOITYVS ONWA
9525303 [ oo & , B =y 7 o sz Pr] S coooavo
€1l [or—e 5 T S vaNe sa 55 0A0BANZOOI0BVO 0A08dd200 T onosdazooiave
o Rz 11476AY oAV - ey sa 2% OA0BAZOONTEYS 9 2 omioon
Pty K2 1360w 60V e 6ov 5 |oo—4 0A0BQdE0OIT: - onogadeooimovel
end |t sov 6ov. T sov 9 5% 0A0BQLE00ITOVD o o o o
o [ o1y 61y o] e aq [5or o o 0R0BGNO 5] onosdnvoor
5o LAY ALY 4L Y o3 3oL ORoBEAmO =] onosdaroon
[y a1y a1y ka2 P g 0A0BAr001 ano
14 8oy gov. aov ey Ri1am 0n08ad90 21 onoaaasoor
iy n 14 80 8oV T sov 10 |t 0A0BQd900I 0A0BaNG0 T onosansool
Td oo ey BAY. T eav ey mcla 0A0BANS00! TAOBGAR0 22 thosadsoor
[T | v vans 83 [ or TA0BQAB00I TAOBGNEO %= thoaanool
o oo v nv o inv 8 [0 TA0SANE0O! =2 1 osioon
ota [ v Lov L1 o g mes TA08QOT o] 1rosadotor
% Loy 19v. T 1ov ov oot 1A08040TO! TAOBONOT v thosanotol
o L1y Y Lui s o8 |or TAOBANOTON TA08042T TA08Q4ETON
o o7 enLav enLaY ] v g s TA0BOAZTON TAOBONET T thosancrol
o o7 o1y o1y L2 sv [0 TAOBANZTON TAOBONT o] thoganstol
o 5 90v 99v. o prad sa [y TAGBONYTOI TAOBOAYT 7 thosaavror
o [ 9v 0w o 90w 6a [t TA0BAGYTON oINVE
o [ anv onv. ] oAv
6d [r—4 T vane
N ey sav snv a8n
on 57 113750v sov N sov )
o o s0v sov. o sov 9579300054y
8y [37 s1v S1v L P 89 ooy oAtagdstol 18adatol o] ontsadstor
a3 anLay anLHy L:m pryted oy s oATaQNOT 23 onraansrol
i b1y viv T vy sa [or onTaaNgTOl % oataanetol
ad [ vov_ vov. ] vov o8 [oar OATagAgIOl 0ATRQAEIO) == ontsadstor
o "o vov L PV 64 [0 oAtagdozol OATAGd0ZOI % ontaadozor
61 o 1y VAV T vav 63 [oor oATaaNOz == ontsanozol
i nz 1aEAY env T env ora o1 o € taoon
N Teov €ov oV ov ontaanzz oATAGNzZZO!
o e & o ] Y o o g e o A
51 [ e1v el e ot |t TATAGdEZOl TAT8GdEZ ore] tataadezo
o [ e LY Lom pied [ R TATEONEZO! TATEONEE O] tataanezol
frf K- oy Py 2 Py i s TATEANGZOI TATSONYE T tatsanvzol
ey R Zov zov. T zov i [0 TAT8GAYZOl TATBGdYZ | 1Ataqavzol
o [ T zov 2ov T cov o [ TATEONSZO! TATSONSC o] tAtaanszol
sy Y Y 10 [R5 TAL8GESZ0I TATEGASZ TATGdSZOI
1 e e = < vane o 2 < aoon
o [ & Setoon e [ e, g ] s
- 4 o
od [£2 LAY v o 1av ero [oor TATEdd9Z01TO8D TATHddOZONTOBE Ta—| 1ATaddoOIT8S
m Loy Tov Tov aw e ano
sd g Tov 1oy o 1ov 113 | ot TATEAdLZONTEED TATBQdLZO01 o e
en 5 v v Lol Jagey s TATSAN.Z00880 TATEQN, =
oL onLay oNLHY ] ohviaw a1a [oor o] Tawa
I [ oL T ow v [ TATEQNSZOIOVED T dism s 80
on [2 oov oov. o] oov e1a [oor TATSQdBZONTYED TATHAdBZOITYES o] TAtaqdszoiveS
vd 0oy 0ov o oov v oo TATEONGZO! TATEONGC T tataanszol
on 14 onv OAY. oAv 18 TATAAdEZO! T tataadezol
= ] Pono o9 e 18 R e
ta T
L L E) ane
S vousfsT vodi AT TINVE
ol 90TYNY
A A von
Connn <TAnA
szt szt
VOdIAST  VSdiAEE VOUIAST  VSdiACE
T T T T v T 5

Figure B-6. Bank 0, Bank 1, and Analog I/O

Fusion Starter Kit User’s Guide (Advanced v0.1)



SONVEETOL $0T'SQVNVSONIN NI S¥Y SHOLIOVAYD TT¢'E

T I Z I x I 2 I
TS 10S-eUIWUeS e ]
20" nmy AaEssY @2 20°s@” rava @oa
ot a p— NOILVWMOANI quvos
P

OVLC ® AND'DIA Zoeos 56 SHHO NI BV OLSISEE TTVY AR NN,
3STMEHIO GBLVIS SSTIN° T
530N IHOVIQ D1LMHERDS
V5006098 VAT 53V & ~ ~
Voui A VoI
QYYO08 LD ¥ILUVISNOISNE  d10D) [219Y] O AT OddAee
L = T = A
a--c0-zi-sL
95z83aVaH 95293-009S3V
Isd1 _
o3 vZ-ano
T 7
L9 F €2_AND
69 ASTANEED. 7 poriantoo_[” = zzans
oTH 260 == w T oreH 1ZZane
o F T ozano
i T 6r-ano
o T erano
vl oo 2rmane
o o srane
m s 2 wavd
an oaL T oar
e ovie T ovien
pIe0g J3I4BNEQ 10} 1019BUL0D JMOd on ann " zov| dhndn
o B ] S
. o o Aszant o L oy
st pen oL T~ oL
vIN 20 T 2 Wanoon
€I o) veeoon
o1d S 2 wanans
s1d svaLd T Ssvaid
vid O J3uaNoay
sty and an T and
viL o 4VOVEEDONC(— ] avoveeoon
@-1-L0-2TT-nSL 2t AsT/ANZ N
9szaavaH E oo 560
] avod
e @ SR nomanze EET]
1d 60
2
w NEEOON K~
w
eH vix Zvix
v Twix TIviX
sH
9H
fll
= I
ot [T 1 vodT st
Pl vodd Aet
or
it B
)
o |
ea [ 1 Vid00n V10
bl ma
v
T, 000 | § ?
il g .
2 H = 380
1 VOddAST 1
VodIAST VoI AST

Figure B-7. VCC, GND, and JTAG

Fusion Starter Kit User’s Guide (Advanced v0.1)

54



o ©-70-G3T-O-AT-SS-608T8-S 1AW

STan

II00¥TD EOVANIINT FTAOM GOT

TasT

104P0T
ovy

(< OAVEONSEOI

 OAVBANYEOI
ovdr

< OAVEANEBO!
Sdl
rdr
e
2vdl
Trdl

T 7 3 v T
TS TS BUTIUES e =
20" AGH" £ ATARASSY €04 20" AT teud €04
ot a o NOILVIMOINI Quvog
) ONCAIIOL $0T'STVIVAONTH NI T4Y SHOLIOVAYD TTN'E
30V443LNI 3INAOW A01® a3 auoc) v S0LSTSEE TIV'Y
” - 410 QINIS SSTINN'T
HYOVIA OTLHERDS
V5009098 WA 53V 075 VO o TN
v 10 s 1902
QYVOE LI ¥3LUVLS NOISNH d109 1919V

=y

Iar

TATHONLZOI0889 3}

TATEAALZOITEED )

TATEdSZOl

993

TAT8ANGZ00080 )
Tdr

Figure B-8. LED and LCD Module Interface

Fusion Starter Kit User’s Guide (Advanced v0.1)



T z B v
Tl T0S-BuUes, peroe -
o1 A 20" a3’ A1guEsSY @0 20" Az’ ravd @oa
- ooy | s = NOILVWMOJNI Quvos
43AV3H Nidoy —
ONYEEIOL $07'SOVVAONDIN NI SEY SHOLIONAYD TTE'S
*® 3OV4YILNI NOLLNE HSNd S

V5-000008 VAT 53V
Qyv0o8 LI ¥318VLS NOISNd QhOU 1910V

00T dSSOTTIL

TATEAdYZOI)

I
L
J
L

Q-9-T0-02T-SSL

% iee
n t—or] o
B P— v onvaanasor
- n g
[T T— OAVAAdSSOIZEIS = ?
hEanzory 5 7
oz OAVEOAER0ITO3S 7
zrdr 0AY8QdS90I + o 0APBANSIOI
oAvddLOl v OAVEdNZ901
- wms V49! T BT
849’ BT T
545 o T
5
violzas T 2 e
OAVEAUSLONEYHO 43 1 OAVEONS.Ol
4y L OAvaaNeLol
px4c) w
00T4™dSSOTTIL —— B E—
TATEQdSZOIY) ete
22
oms
e 7

00TH dSSOTTIL

TATEONSZOI )

. T

Fusion Starter Kit User’s Guide (Advanced v0.1)

Figure B-9. Push Button Interface and 40-Pin Header

56



T
DS-eulues

T8 e aana ]
or a ]
8019 ® 13S3H HO- HOLVHINIO 3ISTINd !-.M
- ot

vl

V5-000098- TVAT-53V
Q¥vO8 LIX ¥3L¥VLS NOISNS

08 VO I TR

10 uBerS 1002

di09 919V

20" At TEHISSY €24

SOEEION 10T STAVAD
*EONVIETOL 5 °S)

20" nmiava 8dd
NOILVIROANI QuVOs

A0S/ANT(

000 x

n»ulﬁ svd

1ISTE 103 Io3ereuss esTnd IOYS SUO

i
1
"

VEZIATVINS

——d vz ano
8 1x3ue

Sitee
e

1oz 1¥302

EEL(.
E‘ﬁ.

ams N
s
Aee
0AZEdd9SOIZEAD)

otdr

A0S/ANTO00.

qunaom
2% 1o or
X301 DT

1x3ur ~oar

T Aszant e T
aT
g

x

20A vi

L,

NNulﬁ ey

AeE
ez
e
TeqoT6 203 z03er8US SSTNd 30US SUQ
= = AsziET_L
T QVEZTATVINS T T
b——dve  ano
o 82 Lz
¥10z 1x302

oz oz

00T dSSOTTIL
SMS

zee
sey

vzo

Aee

0AZ8ddLSOIZIaD Y}

stdr

ogu

T
£l
Aseant A28T 20A vi
&
Aee

N
v
e zgzzLann
T T )
1wy
a31NzRD
N

st
ost
2w

e
N
Ted
2 2zzzLann
T T E
oey
aTINIIHD
N
via
ost
31
Ee
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C

Signal Layers

The Fusion Evaluation Board is a six-layer board, with the following layers of copper:
Layer 1 — Top signal layer (see Figure C-1 on page 64)
Layer 3 — Signal layer 3, for LVDS receive and other signals (see Figure C-2 on page 65)
Layer 4 — Signal layer 4, for LVDS transmit and other signals (see Figure C-3 on page 66)
Layer 6 — Bottom signal layer (see Figure C-4 on page 67 and Figure C-5 on page 68)
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Product Support

Actel backs its products with various support services including Customer Service, a Customer
Technical Support Center, a web site, an F'TP site, electronic mail, and worldwide sales offices. This
appendix contains information about contacting Actel and using these support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product
upgrades, update information, order status, and authorization.

From Northeast and North Central U.S.A., call 650.318.4480
From Southeast and Southwest U.S.A., call 650. 318.4480
From South Central U.S.A., call 650.318.4434

From Northwest U.S.A., call 650.318.4434

From Canada, call 650.318.4480

From Europe, call 650.318.4252 or +44 (0) 1276 401 500
From Japan, call 650.318.4743

From the rest of the world, call 650.318.4743

Fax, from anywhere in the world 650.318.8044

Actel Customer Technical Support Center

Actel staffs its Customer Technical Support Center with highly skilled engineers who can help
answer your hardware, software, and design questions. The Customer Technical Support Center
spends a great deal of time creating application notes and answers to FAQs. So, before you contact
us, please visit our online resources. It is very likely we have already answered your questions.

Actel Technical Support

Visit the Actel Customer Support website (www.actel.com/custsup/search.html) for more
information and support. Many answers available on the searchable web resource include diagrams,
illustrations, and links to other resources on the Actel web site.

Website

You can browse a variety of technical and non-technical information on Actel’s home page, at
www.actel.com.
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‘ Product Support

Contacting the Customer Technical Support Center

Email

Phone

Highly skilled engineers staff the Technical Support Center from 7:00 A.M. to 6:00 P.M., Pacific
Time, Monday through Friday. Several ways of contacting the Center follow:

You can communicate your technical questions to our email address and receive answers back by
email, fax, or phone. Also, if you have design problems, you can email your design files to receive
assistance. We constantly monitor the email account throughout the day. When sending your
request to us, please be sure to include your full name, company name, and your contact information
for efficient processing of your request.

The technical support email address is tech@actel.com.

Our Technical Support Center answers all calls. The center retrieves information, such as your
name, company name, phone number and your question, and then issues a case number. The Center
then forwards the information to a queue where the first available application engineer receives the
data and returns your call. The phone hours are from 7:00 A.M. to 6:00 P.M., Pacific Time, Monday
through Friday. The Technical Support numbers are:

650.318.4460
800.262.1060
Customers needing assistance outside the US time zones can either contact technical support via

email (tech@actel.com) or contact a local sales office. Sales office listings can be found at
www.actel.com/contact/offices/index.html.
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For more information about Actel’s products, visit our website at
http://www.actel.com

Actel Corporation « 2061 Stierlin Court « Mountain View, CA 94043 USA
Customer Service: 650.318.1010 « Customer Applications Center: 800.262.1060

Actel Europe Ltd. « Dunlop House, Riverside Way » Camberley, Surrey GU15 3YL » United Kingdom
Phone +44 (0) 1276 401 450 = Fax +44 (0) 1276 401 490
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