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FPGA Array Architecture in Low Power Flash Devices

Routing Architecture

The routing structure of low power flash devices is designed to provide high performance through a
flexible four-level hierarchy of routing resources: ultra-fast local resources; efficient long-line resources;
high-speed, very-long-line resources; and the high-performance VersaNet networks.

The ultra-fast local resources are dedicated lines that allow the output of each VersaTile to connect
directly to every input of the eight surrounding VersaTiles (Figure 1-10). The exception to this is that the
SET/CLR input of a VersaTile configured as a D-flip-flop is driven only by the VersaTile global network.

The efficient long-line resources provide routing for longer distances and higher-fanout connections.
These resources vary in length (spanning one, two, or four VersaTiles), run both vertically and
horizontally, and cover the entire device (Figure 1-11 on page 19). Each VersaTile can drive signals onto
the efficient long-line resources, which can access every input of every VersaTile. Routing software
automatically inserts active buffers to limit loading effects.

The high-speed, very-long-line resources, which span the entire device with minimal delay, are used to
route very long or high-fanout nets: length +12 VersaTiles in the vertical direction and length +16 in the
horizontal direction from a given core VersaTile (Figure 1-12 on page 19). Very long lines in low power
flash devices have been enhanced over those in previous ProASIC families. This provides a significant
performance boost for long-reach signals.

The high-performance VersaNet global networks are low-skew, high-fanout nets that are accessible from
external pins or internal logic. These nets are typically used to distribute clocks, resets, and other high-
fanout nets requiring minimum skew. The VersaNet networks are implemented as clock trees, and
signals can be introduced at any junction. These can be employed hierarchically, with signals accessing
every input of every VersaTile. For more details on VersaNets, refer to the "Global Resources in Low
Power Flash Devices" section on page 31.

Long Lines

A\

} Inputs L

. . Ultra-Fast Local Lines

I (connects a VersaTile to the
4~/’J;|;L/ Bleﬁh/ adjacent VersaTile, 1/0 buffer,
1 [l or memory block)

Note: Input to the core cell for the D-flip-flop set and reset is only available via the VersaNet global
network connection.

Figure 1-10 « Ultra-Fast Local Lines Connected to the Eight Nearest Neighbors
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ProASIC3 nano FPGA Fabric User’'s Guide

VersaNet Global Network Distribution

One of the architectural benefits of low power flash architecture is the set of powerful, low-delay
VersaNet global networks that can access the VersaTiles, SRAM, and /O tiles of the device. Each device
offers a chip global network with six global lines (except for nano 10 k, 15 k, and 20 k gate devices) that
are distributed from the center of the FPGA array. In addition, each device (except the 10 k through 30 k
gate device) has four quadrant global networks, each consisting of three quadrant global net resources.
These quadrant global networks can only drive a signal inside their own quadrant. Each VersaTile has
access to nine global line resources—three quadrant and six chip-wide (main) global networks—and a
total of 18 globals are available on the device (3 x 4 regional from each quadrant and 6 global).

Figure 3-1 shows an overview of the VersaNet global network and device architecture for devices 60 k
and above. Figure 3-2 and Figure 3-3 on page 34 show simplified VersaNet global networks.

The VersaNet global networks are segmented and consist of spines, global ribs, and global multiplexers
(MUXes), as shown in Figure 3-1. The global networks are driven from the global rib at the center of the
die or quadrant global networks at the north or south side of the die. The global network uses the MUX
trees to access the spine, and the spine uses the clock ribs to access the VersaTile. Access is available
to the chip or quadrant global networks and the spines through the global MUXes. Access to the spine
using the global MUXes is explained in the "Spine Architecture" section on page 41.

These VersaNet global networks offer fast, low-skew routing resources for high-fanout nets, including
clock signals. In addition, these highly segmented global networks offer users the flexibility to create low-
skew local clock networks using spines for up to 252 internal/external clocks or other high-fanout nets in
low power flash devices. Optimal usage of these low-skew networks can result in significant
improvement in design performance.
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Figure 3-1 « Overview of VersaNet Global Network and Device Architecture
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Chip and Quadrant Global I/Os

The following sections give an overview of naming conventions and other related 1/0O information.

Naming of Global 1/Os

In low power flash devices, the global I/Os have access to certain clock conditioning circuitry and have
direct access to the global network. Additionally, the global 1/Os can be used as regular 1/Os, since they
have identical capabilities to those of regular I/Os. Due to the comprehensive and flexible nature of the
1/Os in low power flash devices, a naming scheme is used to show the details of the 1/O. The global I/O
uses the generic name Gmn/IOuxwByVz. Note that Gmn refers to a global input pin and IOuxwByVz
refers to a regular I/O Pin, as these 1/Os can be used as either global or regular 1/0s. Refer to the 1/0
Structures chapter of the user’s guide for the device that you are using for more information on this
naming convention.

Figure 3-4 represents the global input pins connection. It shows all 54 global pins available to
access the 18 global networks in ProASIC3E families.

Quadrant Global
Location A
GAAO/IOuxwByVz
GAA1/I0uxwByVz
GAA2/10uxwByVz
GABO/IOuxwByVz
GAB1/I0uxwByVz
GAB2/I0uxwByVz
GACO/IOuxwByVz
GAC1/I0uxwByVz
GAC2/I0uxwByVz

Chip Global

_Location F
GFAO/IOuxwByVz
GFA1/IOuxwByVz
GFA2/IOuxwByVz
GFBO/IOuxwByVz
GFB1/IOuxwByVz
GFB2/IOuxwByVz
GFCO/IOuxwByVz
GFC1/10uxwByVz
GFC2/10uxwByVz

Quadrant Global
Location E

GEAO/IOuxwByVz
GEAC/IOuxwByVz
GEA2/10uxwByVz
GEBO/IOuxwByVz
GEB1/I0uxwByVz
GEB2/I0uxwByVz
GECO/IOuxwByVz
GEC1/I0uxwByVz
GEC2/I0uxwByVz

Quadrant Global
Location B
GBAO/IOuxwByVz
GBA1/I0uxwByVz
GBA2/10uxwByVz
GBBO/IOuxwByVz
GBB1/I0uxwByVz
GBB2/I0uxwByVz
GBCO/IOuxwByVz
GBC1/IOuxwByVz
GBC2/I0uxwByVz

Bankx ][ Bankx

w

l

Chip Global
Location C
GCAO/IOuxwByVz
GCA1/IOuxwByVz
GCA2/I0OuxwByVz
GCBO/IOuxwByVz
GCB1/I0OuxwByVz
GCB2/I0uxwByVz
GCCO/I0OuxwByVz
GCC1/10uxwByVz
GCC2/10uxwByVz

Quadrant Global Spine

Chip Global Spine

w

Quadrant Global
Location D

GDAO/IOuxwByVz
GDA1/IOuxwByVz
GDAZ2/I0uxwByVz
GDBO/IOuxwByVz
GDB1/IOuxwByVz
GDB2/I0uxwByVz
GDCO/IOuxwByVz
GDC1/10uxwByVz
GDC2/10uxwByVz

Bankx ] [ Bankx

I CCC with PLL
[ ccCwith or without PLL
I ccC without PLL

Figure 3-4 « Global Connections Details
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs

PLL Core Specifications

PLL core specifications can be found in the DC and Switching Characteristics chapter of the appropriate
family datasheet.

Loop Bandwidth

Common design practice for systems with a low-noise input clock is to have PLLs with small loop
bandwidths to reduce the effects of noise sources at the output. Table 4-6 shows the PLL loop
bandwidth, providing a measure of the PLL's ability to track the input clock and jitter.

Table 4-6 « —3 dB Frequency of the PLL

Minimum Typical Maximum
(T4 =+125°C,VCCA =1.4V)| (T, =+25°C,VCCA =1.5V)| (T, =—55°C,VCCA=1.6V)
—-3dB 15 kHz 25 kHz 45 kHz
Frequency

PLL Core Operating Principles

This section briefly describes the basic principles of PLL operation. The PLL core is composed of a
phase detector (PD), a low-pass filter (LPF), and a four-phase voltage-controlled oscillator (VCO).
Figure 4-19 illustrates a basic single-phase PLL core with a divider and delay in the feedback path.

Frequency Frequency
Reference Output
Input FiN
—_— Phase Low-Pass Voltage M x FiN

Detect — Filt »| Controlled P>

etector fier Oscillator
Divide by M
Counter [ | Delay

Figure 4-19 « Simplified PLL Core with Feedback Divider and Delay

The PLL is an electronic servo loop that phase-aligns the PD feedback signal with the reference input. To
achieve this, the PLL dynamically adjusts the VCO output signal according to the average phase
difference between the input and feedback signals.

The first element is the PD, which produces a voltage proportional to the phase difference between its
inputs. A simple example of a digital phase detector is an Exclusive-OR gate. The second element, the
LPF, extracts the average voltage from the phase detector and applies it to the VCO. This applied voltage
alters the resonant frequency of the VCO, thus adjusting its output frequency.

Consider Figure 4-19 with the feedback path bypassing the divider and delay elements. If the LPF
steadily applies a voltage to the VCO such that the output frequency is identical to the input frequency,
this steady-state condition is known as lock. Note that the input and output phases are also identical. The
PLL core sets a LOCK output signal HIGH to indicate this condition.

Should the input frequency increase slightly, the PD detects the frequency/phase difference between its
reference and feedback input signals. Since the PD output is proportional to the phase difference, the
change causes the output from the LPF to increase. This voltage change increases the resonant
frequency of the VCO and increases the feedback frequency as a result. The PLL dynamically adjusts in
this manner until the PD senses two phase-identical signals and steady-state lock is achieved. The
opposite (decreasing PD output signal) occurs when the input frequency decreases.

Now suppose the feedback divider is inserted in the feedback path. As the division factor M (shown in
Figure 4-20 on page 85) is increased, the average phase difference increases. The average phase
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs

Loading the Configuration Register

The most important part of CCC dynamic configuration is to load the shift register properly with the
configuration bits. There are different ways to access and load the configuration shift register:

+ JTAG interface

* Logic core

+  Specific I/0O tiles
JTAG Interface

The JTAG interface requires no additional I/O pins. The JTAG TAP controller is used to control the
loading of the CCC configuration shift register.

Low power flash devices provide a user interface macro between the JTAG pins and the device core
logic. This macro is called UJTAG. A user should instantiate the UJTAG macro in his design to access the
configuration register ports via the JTAG pins.

For more information on CCC dynamic reconfiguration using UJTAG, refer to the "UJTAG Applications in
Microsemi’s Low Power Flash Devices" section on page 297.

Logic Core

If the logic core is employed, the user must design a module to provide the configuration data and control
the shifting and updating of the CCC configuration shift register. In effect, this is a user-designed TAP
controller, which requires additional chip resources.

Specific 1/0 Tiles

If specific 1/0 tiles are used for configuration, the user must provide the external equivalent of a TAP
controller. This does not require additional core resources but does use pins.

Shifting the Configuration Data

To enter a new configuration, all 81 bits must shift in via SDIN. After all bits are shifted, SSHIFT must go
LOW and SUPDATE HIGH to enable the new configuration. For simulation purposes, bits <71:73> and
<77:80> are "don't care."

The SUPDATE signal must be LOW during any clock cycle where SSHIFT is active. After SUPDATE is
asserted, it must go back to the LOW state until a new update is required.

PLL Configuration Bits Description

Table 4-8 « Configuration Bit Descriptions for the CCC Blocks

Config.
Bits Signal Name Description

<88:87> | GLMUXCFG [1 :0]1 NGMUX configuration The configuration bits specify the input clocks
to the NGMUX (refer to Table 4-17 on
page 94).2

86 OCDIVHALF'!  Division by half When the PLL is bypassed, the 100 MHz RC
oscillator can be divided by the divider factor
in Table 4-18 on page 95.

85 OBDIVHALF'  |Division by half When the PLL is bypassed, the 100 MHz RC
oscillator can be divided by a 0.5 factor (refer
to Table 4-18 on page 95).

84 OADIVHALF'  [Division by half When the PLL is bypassed, the 100 MHz RC
oscillator can be divided by certain 0.5 factor

(refer to Table 4-16 on page 94).

Notes:
1. The <88:81> configuration bits are only for the Fusion dynamic CCC.

2. This value depends on the input clock source, so Layout must complete before these bits can be set.
After completing Layout in Designer, generate the "CCC_Configuration" report by choosing Tools >
Report > CCC_Configuration. The report contains the appropriate settings for these bits.
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Table 4-8 « Configuration Bit Descriptions for the CCC Blocks (continued)

Config.
Bits Signal Name Description
83 RXCSEL' CLKC input selection Select the CLKC input clock source between
RC oscillator and crystal oscillator (refer to
Table 4-16 on page 94).2
82 RXBSEL" CLKB input selection Select the CLKB input clock source between
RC oscillator and crystal oscillator (refer to
Table 4-16 on page 94).2
81 RXASEL' CLKA input selection Select the CLKA input clock source between
RC oscillator and crystal oscillator (refer to
Table 4-16 on page 94).2
80 RESETEN Reset Enable Enables (active high) the synchronization of
PLL output dividers after dynamic
reconfiguration (SUPDATE). The Reset
Enable signal is READ-ONLY.
79 DYNCSEL Clock Input C Dynamic  |Configures clock input C to be sent to GLC for
Select dynamic control.?
78 DYNBSEL Clock Input B Dynamic  |Configures clock input B to be sent to GLB for
Select dynamic control.2
77 DYNASEL Clock Input A Dynamic  |Configures clock input A for dynamic PLL
Select configuration.2
<76:74> VCOSEL[2:0] |VCO Gear Control Three-bit VCO Gear Control for four frequency
ranges (refer to Table 4-19 on page 95 and
Table 4-20 on page 95).
73 STATCSEL MUX Select on Input C  |MUX selection for clock input c?
72 STATBSEL MUX Select on Input B |MUX selection for clock input B?
71 STATASEL MUX Select on Input A |MUX selection for clock input A2
<70:66> DLYCJ[4:0] YC Output Delay Sets the output delay value for YC.
<65:61> DLYBI[4:0] YB Output Delay Sets the output delay value for YB.
<60:56> DLYGLC[4:0] |GLC Output Delay Sets the output delay value for GLC.
<55:51> DLYGLBJ4:0] GLB Output Delay Sets the output delay value for GLB.
<50:46> DLYGLA[4:0] Primary Output Delay Primary GLA output delay
45 XDLYSEL System Delay Select When selected, inserts System Delay in the
feedback path in Figure 4-20 on page 85.
<44:40> FBDLY[4:0] Feedback Delay Sets the feedback delay value for the
feedback element in Figure 4-20 on page 85.
<39:38> FBSEL[1:0] Primary Feedback Delay [Controls the feedback MUX: no delay, include
Select programmable delay element, or use external
feedback.
<37:35> OCMUX[2:0] Secondary 2 Output Selects from the VCO’s four phase outputs for
Select GLC/YC.
<34.32> OBMUX][2:0] Secondary 1 Output Selects from the VCO’s four phase outputs for
Select GLB/YB.
Notes:

1. The <88:81> configuration bits are only for the Fusion dynamic CCC.

2. This value depends on the input clock source, so Layout must complete before these bits can be set.
After completing Layout in Designer, generate the "CCC_Configuration” report by choosing Tools >
Report > CCC_Configuration. The report contains the appropriate settings for these bits.
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SRAM and FIFO Memories in Microsemi's Low Power Flash Devices

//

addr_counter counter_1 (.Clock(data_update), -Q(wr_addr), .Aset(rst_n),
-Enable(enable));

addr_counter counter_2 (.Clock(test_clk), .Q(rd_addr), .Aset(rst_n),
-Enable( test_active));

endmodule

Interface Block / UJTAG Wrapper

This example is a sample wrapper, which connects the interface block to the UJTAG and the memory
blocks.

// WRAPPER
module top_init (TDl, TRSTB, TMS, TCK, TDO, test, test clk, test_ out);

input TDI, TRSTB, TMS, TCK;
output TDO;

input test, test clk;
output [3:0] test_out;

wire [7:0] IR;

wire reset, DR_shift, DR _cap, init_clk, DR_update, data_in, data_out;
wire clk_out, wen, ren;

wire [3:0] word_in, word_out;

wire [1:0] write_addr, read_addr;

UJTAG UJTAG_U1l (.UIREGO(IR[O]), -UIREGL(IR[1]). -UIREG2(IR[2]). -UIREG3(IR[3]),
-UIREG4A(IR[4]1), -UIREGS5(IR[5]), -UIREG6(IR[6]), -UIREG7(IR[71), -URSTB(reset),
.UDRSH(DR_shift), .UDRCAP(DR_cap), -UDRCK(init_clk), .UDRUPD(DR_update),
.UT-DI(data_in), -TDI(TDI), .TMS(TMS), .TCK(TCK), .TRSTB(TRSTB), .TDO(TDO),
-UT-DO(data_out));

mem_block RAM_block (.DO(word_out), .RCLOCK(clk_ out), _WCLOCK(clk_ out), .DI(word_in),
-WRB(wen), .RDB(ren), .WAD-DR(write_addr), .RADDR(read_addr));

interface init_block (.IR(IR), .rst_n(reset), .data_shift(DR_shift), .clk_in(init_clk),
.data_update(DR_update), .din_ser(data_in), .dout_ser(data_out), .test(test),
.test_out(test_out), .test _clk(test_clk), .clk out(clk_out), .wr_en(wen),
-rd_en(ren), .write_word(word_in), .read_word(word_out), .rd_addr(read_addr),
-wr_addr(write_addr));

endmodule

Address Counter
module addr_counter (Clock, Q, Aset, Enable);

input Clock;
output [1:0] Q;
input Aset;
input Enable;

reg [1:0] Qaux;
always @(posedge Clock or negedge Aset)
begin

if (JAset) Qaux <= 2%bll;

else if (Enable) Qaux <= Qaux + 1;
end

assign Q = Qaux;

endmodule
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SRAM and FIFO Memories in Microsemi's Low Power Flash Devices

Device was updated to replace "A3P030 and AGL030" with "15 k and 30 k gate
devices." Table 6-8 « Memory Availability per IGLOO and ProASIC3 Device was
updated to remove AGL400 and AGLE1500 and include IGLOO PLUS and
ProASIC3L devices.

Date Changes Page
v1.1 Table 6-1 « Flash-Based FPGAs and associated text were updated to include the 134
(continued) IGLOO PLUS family. The "IGLOO Terminology" section and "ProASIC3
Terminology" section are new.
The text introducing Table 6-8 « Memory Availability per IGLOO and ProASIC3 146

158
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1/0 Software Control in Low Power Flash Devices

Output Buffers
There are two variations: Regular and Special.

If the Regular variation is selected, only the Width (1 to 128) needs to be entered. The default value for
Width is 1.

The Special variation has Width, Technology, Output Drive, and Slew Rate options.

Bidirectional Buffers

There are two variations: Regular and Special.

The Regular variation has Enable Polarity (Active High, Active Low) in addition to the Width option.

The Special variation has Width, Technology, Output Drive, Slew Rate, and Resistor Pull-Up/-Down
options.

Tristate Buffers

Same as Bidirectional Buffers.

DDR

There are eight variations: DDR with Regular Input Buffers, Special Input Buffers, Regular Output
Buffers, Special Output Buffers, Regular Tristate Buffers, Special Tristate Buffers, Regular Bidirectional
Buffers, and Special Bidirectional Buffers.

These variations resemble the options of the previous I/O macro. For example, the Special Input Buffers
variation has Width, Technology, Voltage Level, and Resistor Pull-Up/-Down options. DDR is not
available on IGLOO PLUS devices.
4. Once the desired configuration is selected, click the Generate button. The Generate Core
window opens (Figure 8-4).
5. Enter a name for the macro. Click OK. The core will be generated and saved to the appropriate
location within the project files (Figure 8-5 on page 191).

Generate Core g|

Configured cores:

ddrigloo

Core name:

Qutput Farmat: J

Additional output:

¥ Resource report

Help | OF | Cancel

Figure 8-4 « Generate Core Window

6. Instantiate the I/O macro in the top-level code.
The user must instantiate the DDR_REG or DDR_OUT macro in the design. Use SmartGen to
generate both these macros and then instantiate them in your top level. To combine the DDR
macros with the I/O, the following rules must be met:

190
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1/0 Software Control in Low Power Flash Devices

I/O Function
Figure 8-8 shows an example of the 1/0 Function table included in the I/O bank report:

I/0 Function:

Type w/o register w/ register w/ DDR register
Input I/0

Bidirectional IO
Differential Input I/Q Pair=z

|
|
|
Jutput IS0
|
|
Differential Cutput IS0 Pair=z |

Figure 8-8 « I/0 Function Table

This table lists the number of input I/Os, output I/Os, bidirectional 1/0Os, and differential input and output
I/O pairs that use 1/0 and DDR registers.

Note: IGLOO nano and ProASIC3 nano devices do not support differential inputs.

Certain rules must be met to implement registered and DDR I/O functions (refer to the 1/O Structures
section of the handbook for the device you are using and the "DDR" section on page 190).

I/O Technology

The 1/0 Technology table (shown in Figure 8-9) gives the values of VCCI and VREF (reference voltage)
for all the I/O standards used in the design. The user should assign these voltages appropriately.

[/D Technology:
| Voltages | I/0s
———————————————————————————————— e [ [ e ———
I/0 Standardis) | Vool | Wekef | Input | COutput | Eidirectional
———————————————————————————————— e I [ ] B
LVTTL | 3.30v | NS4 | 1 | 1 | 0
LWVCHMOS33 | 3.30v | NS4 | 1 | 0 | 0
LWVCHOS25_ 50 | 2.50v | NS4 | 1 | 1 | 0
LVCHMOS 1S | 1.80v | NS4 | 1 | 0 | 0
LWVCHMOS15 | 1.50v | NS4 | 1 | 0 | 0
PCIX | 3.30v | NS4 | 1 | 0 | 0
LVD3 | 2.50v | NS4 | 0 | 2 | 0
F3TL3I (Input/Bidirectional) | 3.30v | 1.50w | 1 | 0 | 0
GTLP33 (Input/Bidirectional) | 3.30v | 1.00w | 1 | 0 | 0

Figure 8-9 « 1/0 Technology Table

196

Revision 5



& Microsemi

1/0 Software Control in Low Power Flash Devices

those banks, the user does not need to assign the same VCCI voltage to another bank. The user needs
to assign the other three VCCI voltages to three more banks.

Assigning Technologies and VREF to 1/0 Banks

Low power flash devices offer a wide variety of I/O standards, including voltage-referenced standards.
Before proceeding to Layout, each bank must have the required VCCI voltage assigned for the
corresponding 1/O technologies used for that bank. The voltage-referenced standards require the use of
a reference voltage (VREF). This assignment can be done manually or automatically. The following
sections describe this in detail.

Manually Assigning Technologies to I/O Banks
The user can import the PDC at this point and resolve this requirement. The PDC command is

set_iobank [bank name] —vcci [vcci value]

Another method is to use the 1/0 Bank Settings dialog box (MVN > Edit > I/O Bank Settings) to set up
the V¢, voltage for the bank (Figure 8-12).

170 Bank Settings E| l

Chooze Bank: Bankd hd

Select all technologies that the bank should support

W LYTTL W PCI v Pl

L L r

L v LWCMOS 3.39
L [~ GTL 3.3V

L [~ GTL+ 3.3

r r

[~ 55TL3 [~ 55TL 3N

L L

v LYPECL L

WL 330

QK | Cancel | Apply Help

Figure 8-12 « Setting VCCI for a Bank
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I/O Cell Architecture

Low power flash devices support DDR in the 1/O cells in four different modes: Input, Output, Tristate, and
Bidirectional pins. For each mode, different I/O standards are supported, with most I/O standards having
special sub-options. For the ProASIC3 nano and IGLOO nano devices, DDR is supported only in the
60 k, 125 k, and 250 k logic densities. Refer to Table 9-2 for a sample of the available 1/O options.
Additional I/0 options can be found in the relevant family datasheet.

Table 9-2 « DDR 1/O Options

& Microsemi
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DDR Register
Type I/O Type | I/O Standard | Sub-Options Comments
Receive Register Input Normal None 3.3 V TTL (default)
LVCMOS Voltage 15V, 18V, 25V, 5V (15 V
default)
Pull-Up None (default)
PCI/PCI-X None
GTL/GTL+ Voltage 25V, 3.3V (3.3V default)
HSTL Class I /11 (I default)
SSTL2/SSTL3 Class I /11 (I default)
LVPECL None
LVDS None
Transmit Register Output Normal None 3.3V TTL (default)
LVTTL Output Drive |2, 4, 6, 8, 12, 16, 24, 36 mA (8 mA
default)
Slew Rate  |Low/high (high default)
LVCMOS Voltage 15V, 18V, 25V, 5V (15 V
default)
PCI/PCI-X None
GTL/GTL+ Voltage 1.8V,2.5V, 3.3V (3.3V default)
HSTL Class I /11 (I default)
SSTL2/SSTL3 Class I /11 (I default)
LVPECL* None
LVDS* None

Note:

*IGLOO nano and ProASIC3 nano devices do not support differential inputs.
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module ddr_test(DIN, CLK, CLR, DOUT);

input DIN, CLK, CLR;
output DOUT;

Inbuf_ddr Inbuf _ddr (.PAD(DIN), .CLR(clr), .CLK(clk), -QR(gr), -QF(gP));
Outbuf_ddr Outbuf _ddr (.DataR(qgr),.DataF(qf), -CLR(clr), .CLK(clk),.PAD(DOUT));

INBUF INBUF_CLR (.PAD(CLR), .Y(cIr));
INBUF INBUF_CLK (.PAD(CLK), .Y(clIk));

endmodule

Simulation Consideration

Microsemi DDR simulation models use inertial delay modeling by default (versus transport delay
modeling). As such, pulses that are shorter than the actual gate delays should be avoided, as they will
not be seen by the simulator and may be an issue in post-routed simulations. The user must be aware of
the default delay modeling and must set the correct delay model in the simulator as needed.

Conclusion

Fusion, IGLOO, and ProASIC3 devices support a wide range of DDR applications with different I/O
standards and include built-in DDR macros. The powerful capabilities provided by SmartGen and its GUI
can simplify the process of including DDR macros in designs and minimize design errors. Additional
considerations should be taken into account by the designer in design floorplanning and placement of 1/0
flip-flops to minimize datapath skew and to help improve system timing margins. Other system-related
issues to consider include PLL and clock partitioning.
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Programming Solutions

Details for the available programmers can be found in the programmer user's guides listed in the
"Related Documents" section on page 231.

All the programmers except FlashPro4, FlashPro3, FlashPro Lite, and FlashPro require adapter
modules, which are designed to support device packages. All modules are listed on the Microsemi SoC
Products Group website at
http://www.microsemi.com/soc/products/hardware/program_debug/ss/modules.aspx. They are not listed
in this document, since this list is updated frequently with new package options and any upgrades
required to improve programming yield or support new families.

Table 10-3 « Programming Solutions

Single
Programmer Vendor ISP | Device Multi-Device Availability
FlashPro4 Microsemi Only Yes Yes' Available
FlashPro3 Microsemi Only Yes Yes' Available
FlashPro Lite? Microsemi Only Yes Yes' Available
FlashPro Microsemi Only Yes Yes' Discontinued
Silicon Sculptor 3 Microsemi Yes® Yes Cascade option Available
(up to two)
Silicon Sculptor Il Microsemi Yes?® Yes Cascade option Available
(up to two)
Silicon Sculptor Microsemi Yes Yes Cascade option Discontinued
(up to four)
Sculptor 6X Microsemi No Yes Yes Discontinued
BP MicroProgrammers BP No Yes Yes Contact BP
Microsystems Microsystems at
www.bpmicro.com

Notes:
1. Multiple devices can be connected in the same JTAG chain for programming.

2. If FlashPro Lite is used for programming, the programmer derives all of its power from the target pc
board's VDD supply. The FlashPro Lite's VPP and VPN power supplies use the target pc board's
VDD as a power source. The target pc board must supply power to both the VDDP and VDD power
pins of the ProASICELYS device in addition to supplying VDD to the FlashPro Lite. The target pc
board needs to provide at least 500 mA of current to the FlashPro Lite VDD connection for
programming.

3. Silicon Sculptor Il and Silicon Sculptor 3 can only provide ISP for ProASIC and ProASICELUS
families, not for Fusion, IGLOO, or ProASIC3 devices.
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Related Documents

User’s Guides

FlashPro User's Guide

http://www.microsemi.com/soc/documents/flashpro_ug.pdf

List of Changes

The following table lists critical changes that were made in each revision of the chapter.

Date Changes Page
July 2010 This chapter is no longer published separately with its own part number and version N/A
but is now part of several FPGA fabric user’s guides.
v1.5 The "CoreMP7 Device Security" section was removed from "Security in ARM- 238
(August 2009) Enabled Low Power Flash Devices", since M7-enabled devices are no longer
supported.
v1.4 IGLOO nano and ProASIC3 nano devices were added to Table 11-1 « Flash-Based 236
(December 2008) FPGAs.
v1.3 The "Security Support in Flash-Based Devices" section was revised to include new 236
(October 2008) families and make the information more concise.
v1.2 The following changes were made to the family descriptions in Table 11-1 « Flash- 236
(June 2008) Based FPGAs:
* ProASIC3L was updated to include 1.5 V.
*  The number of PLLs for ProASIC3E was changed from five to six.
v1.1 The chapter was updated to include the IGLOO PLUS family and information N/A
(March 2008) regarding 15 k gate devices.
The "IGLOO Terminology" section and "ProASIC3 Terminology" section are new. 236
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STAPL vs. DirectC
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Programming the low power flash devices is performed using DirectC or the STAPL player. Both tools
use the STAPL file as an input. DirectC is a compiled language, whereas STAPL is an interpreted
language. Microprocessors will be able to load the FPGA using DirectC much more quickly than STAPL.
This speed advantage becomes more apparent when lower clock speeds of 8- or 16-bit microprocessors
are used. DirectC also requires less memory than STAPL, since the programming algorithm is directly
implemented. STAPL does have one advantage over DirectC—the ability to upgrade. When a new
programming algorithm is required, the STAPL user simply needs to regenerate a STAPL file using the
latest version of the Designer software and download it to the system. The DirectC user must download
the latest version of DirectC from Microsemi, compile everything, and download the result into the system

(Figure 14-4).

STAPL Flow DirectC Flow

Generate the
New STAPL File

DirectC Source Code Input STAPL File

Y

Y

Download to System

Microprocessor
Compiler

Program Device BIN

File

Download to System

\

Program Device

Figure 14-4 « STAPL vs. DirectC
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Conclusion

Microsemi low power flash FPGAs offer many unique advantages, such as security, nonvolatility,
reprogrammablity, and low power—all in a single chip. In addition, Fusion, IGLOO, and ProASIC3
devices provide access to the JTAG port from core VersaTiles while the device is in normal operating
mode. A wide range of available user-defined JTAG opcodes allows users to implement various types of
applications, exploiting this feature of these devices. The connection between the JTAG port and core
tiles is implemented through an embedded and hardwired UJTAG tile. A UJTAG tile can be instantiated in
designs using the UJTAG library cell. This document presents multiple examples of UJTAG applications,
such as dynamic reconfiguration, silicon test and debug, fine-tuning of the design, and RAM initialization.
Each of these applications offers many useful advantages.

Related Documents

Application Notes

RAM Initialization and ROM Emulation in ProASICELYS pevices
http://www.microsemi.com/soc/documents/APA_RAM_Initd_AN.pdf

List of Changes

The following table lists critical changes that were made in each revision of the chapter.

Date Changes Page

December 2011 Information on the drive strength and slew rate of TDO pins was added to the 304
"Silicon Testing and Debugging" section (SAR 31749).

July 2010 This chapter is no longer published separately with its own part number and version N/A
but is now part of several FPGA fabric user’s guides.

v1.4 IGLOO nano and ProASIC3 nano devices were added to Table 16-1 « Flash-Based 298

(December 2008) FPGAs.

v1.3 The "UJTAG Support in Flash-Based Devices" section was revised to include new 298

(October 2008) families and make the information more concise.

The title of Table 16-3 < Configuration Bits of Fusion, IGLOO, and ProASIC3 CCC 302
Blocks was revised to include Fusion.

v1.2 The following changes were made to the family descriptions in Table 16-1 « Flash- 298
(June 2008) Based FPGAs:

*  ProASIC3L was updated to include 1.5 V.
*  The number of PLLs for ProASIC3E was changed from five to six.

v1.1 The chapter was updated to include the IGLOO PLUS family and information N/A
(March 2008) regarding 15 k gate devices.
The "IGLOO Terminology" section and "ProASIC3 Terminology" section are new. 298
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Product Support

My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select
Yes in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR

web page.
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