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& Microsemi

1 - FPGA Array Architecture in Low Power Flash
Devices

Device Architecture

Advanced Flash Switch

Unlike SRAM FPGAs, the low power flash devices use a live-at-power-up ISP flash switch as their
programming element. Flash cells are distributed throughout the device to provide nonvolatile,
reconfigurable programming to connect signal lines to the appropriate VersaTile inputs and outputs. In
the flash switch, two transistors share the floating gate, which stores the programming information
(Figure 1-1). One is the sensing transistor, which is only used for writing and verification of the floating
gate voltage. The other is the switching transistor. The latter is used to connect or separate routing nets,
or to configure VersaTile logic. It is also used to erase the floating gate. Dedicated high-performance
lines are connected as required using the flash switch for fast, low-skew, global signal distribution
throughout the device core. Maximum core utilization is possible for virtually any design. The use of the
flash switch technology also removes the possibility of firm errors, which are increasingly common in
SRAM-based FPGAs.
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Figure 1-1 « Flash-Based Switch
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Note: OAVDIVRST exists only in the Fusion PLL.
Figure 3-15 « PLLs in Low Power Flash Devices

You can use the syn_global_buffers attribute in Synplify to specify a maximum number of global macros
to be inserted in the netlist. This can also be used to restrict the number of global buffers inserted. In the
Synplicity 8.1 version or newer, a new attribute, syn_global_minfanout, has been added for low power
flash devices. This enables you to promote only the high-fanout signal to global. However, be aware that
you can only have six signals assigned to chip global networks, and the rest of the global signals should
be assigned to quadrant global networks. So, if the netlist has 18 global macros, the remaining 12 global
macros should have fanout that allows the instances driven by these globals to be placed inside a
quadrant.

Global Promotion and Demotion Using PDC

The HDL source file or schematic is the preferred place for defining which signals should be assigned to
a clock network using clock macro instantiation. This method is preferred because it is guaranteed to be
honored by the synthesis tools and Designer software and stop any replication on this net by the
synthesis tool. Note that a signal with fanout may have logic replication if it is not promoted to global
during synthesis. In that case, the user cannot promote that signal to global using PDC. See Synplicity
Help for details on using this attribute. To help you with global management, Designer allows you to
promote a signal to a global network or demote a global macro to a regular macro from the user netlist
using the compile options and/or PDC commands.

The following are the PDC constraints you can use to promote a signal to a global network:
1. PDC syntax to promote a regular net to a chip global clock:
assign_global_clock —net netname
The following will happen during promotion of a regular signal to a global network:
— If the net is external, the net will be driven by a CLKINT inserted automatically by Compile.
— The I/O macro will not be changed to CLKBUF macros.

— If the net is an internal net, the net will be driven by a CLKINT inserted automatically by
Compile.

2. PDC syntax to promote a net to a quadrant clock:
assign_local_clock —net netname —type quadrant URJUL|LR]LL
This follows the same rule as the chip global clock network.
The following PDC command demotes the clock nets to regular nets.
unassign_global_clock -net netname
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Table 4-9 to Table 4-15 on page 110 provide descriptions of the configuration data for the configuration
bits.

Table 4-9 « Input Clock Divider, FINDIV[6:0] (/n)

FINDIV<6:0> State Divisor New Frequency Factor
0 1 1.00000

1 2 0.50000

127 128 0.0078125

Table 4-10 « Feedback Clock Divider, FBDIV[6:0] (/m)

FBDIV<6:0> State Divisor New Frequency Factor
0 1 1

1 2 2

127 128 128

Table 4-11 « Output Frequency Dividers
A Output Divider, OADIV <4:0> (/u);
B Output Divider, OBDIV <4:0> (/v);
C Output Divider, OCDIV <4:0> (/w)

OADIV<4:0>; OBDIV<4:0>;

CDIV<4:0> State Divisor New Frequency Factor
0 1 1.00000

1 2 0.50000

31 32 0.03125

Table 4-12 « MUXA, MUXB, MUXC
OAMUX<2:0>; OBMUX<2:0>; OCMUX<2:0> State MUX Input Selected

0 None. Six-input MUX and PLL are bypassed.
Clock passes only through global MUX and goes directly
into HC ribs.

Not available

PLL feedback delay line output

Not used

PLL VCO 0° phase shift
PLL VCO 270° phase shift
PLL VCO 180° phase shift
PLL VCO 90° phase shift

N[Ol | W[N] -~
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SRAM and FIFO Memories in Microsemi's Low Power Flash Devices

Write Data Read Data
WD > > RD
Write Add
WADDR 2 eS8 ReadAddress 1 AbDR
RAM512X18
Write Enable Read Enable
WEN —> —— <«—REN
Write CLK
WCLK—> ? | Read CLK, pcik
Reset

Note: For timing diagrams of the RAM signals, refer to the appropriate family datasheet.
Figure 6-5 « 512X18 Two-Port RAM Block Diagram

Signal Descriptions for RAM512X18
RAMS512X18 has slightly different behavior from RAM4K9, as it has dedicated read and write ports.

WW and RW
These signals enable the RAM to be configured in one of the two allowable aspect ratios (Table 6-5).

Table 6-5 « Aspect Ratio Settings for WW[1:0]

WWI[1:0] RWI[1:0] DxW
01 01 512x9
10 10 256x%18
00, 11 00, 11 Reserved
WD and RD

These are the input and output data signals, and they are 18 bits wide. When a 512x9 aspect ratio is
used for write, WD[17:9] are unused and must be grounded. If this aspect ratio is used for read, RD[17:9]
are undefined.

WADDR and RADDR

These are read and write addresses, and they are nine bits wide. When the 256x18 aspect ratio is used
for write or read, WADDR[8] and RADDR([8] are unused and must be grounded.

WCLK and RCLK

These signals are the write and read clocks, respectively. They can be clocked on the rising or falling
edge of WCLK and RCLK.

WEN and REN

These signals are the write and read enables, respectively. They are both active-low by default. These
signals can be configured as active-high.

RESET

This active-low signal resets the control logic, forces the output hold state registers to zero, disables
reads and writes from the SRAM block, and clears the data hold registers when asserted. It does not
reset the contents of the memory array.

While the RESET signal is active, read and write operations are disabled. As with any asynchronous
reset signal, care must be taken not to assert it too close to the edges of active read and write clocks.
PIPE

This signal is used to specify pipelined read on the output. A LOW on PIPE indicates a nonpipelined
read, and the data appears on the output in the same clock cycle. A HIGH indicates a pipelined read, and
data appears on the output in the next clock cycle.
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1. Al NMOS transistors connected to the I/O pad serve as ESD protection.

2. See Table 7-2 on page 177 for available I/O standards.

3. Programmable input delay is applicable only to ProASIC3EL and RT ProASIC3 devices.
Figure 7-4 « Simplified 1/0 Buffer Circuitry

I/O Registers

Each I/O module contains several input, output, and enable registers. Refer to Figure 7-4 for a simplified
representation of the I/O block. The number of input registers is selected by a set of switches (not shown
in Figure 7-2 on page 181) between registers to implement single-ended or differential data transmission
to and from the FPGA core. The Designer software sets these switches for the user. A common
CLR/PRE signal is employed by all I/0O registers when 1/O register combining is used. Input Register 2
does not have a CLR/PRE pin, as this register is used for DDR implementation. The /O register
combining must satisfy certain rules.
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1/0O Structures in IGLOO and ProASIC3 Devices

* In Active and Static modes:
— Input buffers with pull-up, driven Low
— Input buffers with pull-down, driven High
— Bidirectional buffers with pull-up, driven Low
— Bidirectional buffers with pull-down, driven High
— Output buffers with pull-up, driven Low
— Output buffers with pull-down, driven High
— Tristate buffers with pull-up, driven Low
— Tristate buffers with pull-down, driven High
* In Flash*Freeze mode:
— Input buffers with pull-up, driven Low
— Input buffers with pull-down, driven High
— Bidirectional buffers with pull-up, driven Low
— Bidirectional buffers with pull-down, driven High

Electrostatic Discharge Protection

Low power flash devices are tested per JEDEC Standard JESD22-A114-B.

These devices contain clamp diodes at every 1/O, global, and power pad. Clamp diodes protect all device
pads against damage from ESD as well as from excessive voltage transients.

All IGLOO and ProASIC3 devices are tested to the Human Body Model (HBM) and the Charged Device
Model (CDM).

Each I/O has two clamp diodes. One diode has its positive (P) side connected to the pad and its negative
(N) side connected to VCCI. The second diode has its P side connected to GND and its N side
connected to the pad. During operation, these diodes are normally biased in the off state, except when
transient voltage is significantly above VCCI or below GND levels.

In 30K gate devices, the first diode is always off. In other devices, the clamp diode is always on and
cannot be switched off.

By selecting the appropriate I/O configuration, the diode is turned on or off. Refer to Table 7-12 on
page 193 for more information about the 1/0 standards and the clamp diode.

The second diode is always connected to the pad, regardless of the I/O configuration selected.
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Solution 3

The board-level design must ensure that the reflected waveform at the pad does not exceed the voltage
overshoot/undershoot limits provided in the datasheet. This is a requirement to ensure long-term
reliability.

This scheme will also work for a 3.3 V PCI/PCI-X configuration, but the internal diode should not be used
for clamping, and the voltage must be limited by the bus switch, as shown in Figure 7-11. Relying on the
diode clamping would create an excessive pad DC voltage of 3.3V + 0.7V =4 V.

Solution 3
1/0 Input
3V
Bus 33
Switch
IDTQS32X23
55V L_J

55V

)

Requires a bus switch on the board,
LVTTL/LVCMOS 3.3 V I/Os.

Figure 7-11 « Solution 3
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In Microsemi's Libero software, default settings have been defined for the various I/O standards
supported. Changes can be made to the default settings via the use of attributes; however, not all /0
attributes are applicable for all I/O standards. Table 7-17 list the valid 1/O attributes that can be
manipulated by the user for each I/O standard.

Single-ended I/O standards in low power flash devices support up to five different drive strengths.

Table 7-17 « IGLOO and ProASIC3 I/O Attributes vs. I/O Standard Applications

SLEW SKEW
(output| OUT_DRIVE | (all macros OUT_LOAD
I/O Standard only) | (outputonly)| with OE) |RES_PULL| (output only) [COMBINE_REGISTER
LVTTL/LVCMOS 3.3 V v v v v v v
LVCMOS 2.5V v v v v v v
LVCMOS 2.5/5.0 V v v/ v v v v
LVCMOS 1.8V v v v v v v
LVCMOS 1.5V v v v v v v
PCI (3.3V) v v v
PCI-X (3.3 V) v v v v
LVDS, B-LVDS, M-LVDS v/ v
LVPECL v

Note: Applies to all 30 k gate devices.

Table 7-18 lists the default values for the above selectable 1/0O attributes as well as those that are preset
for that I/O standard. See Table 7-14 on page 203 to Table 7-16 on page 203 for SLEW and OUT_DRIVE

settings.

Table 7-18 « IGLOO and ProASIC3 I/O Default Attributes

SKEW
(tribufand OUT_LOAD
SLEW OUT_DRIVE bibuf (output
I/O Standards (output only) | (output only) only) |RES_PULL only) COMBINE_REGISTER
LVTTL/LVCMOS 3.3 V|See Table 7-14 See Table 7-14 Off None 35 pF -
LVCMOS 2.5V on page 203 to on page 203 to None 35 pF -
Table 7-16 on | Table 7-16 on

LVCMOS 2.5/5.0V page 203. page 203. Off None 35 pF -
LVCMOS 1.8V Off None 35 pF -
LVCMOS 1.5V Off None 35 pF -
PCI (3.3V) Off None 10 pF -
PCI-X (3.3 V) Off None 10 pF -
LVDS, B-LVDS, Off None 0 pF -
M-LVDS

LVPECL Off None 0 pF -
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1/0 Structures in IGLOOe and ProASIC3E Devices

EN (b1)

EN (b2)
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ENABLE (t1)

Transmitter 1: OFF

Transmitter 1: ON

>< Transmitter 1: OFF
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Transmitter 2: ON

> Contention ™%

>< Transmitter 2: OFF ><

Figure 8-18 « Timing Diagram (bypasses skew circuit)
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Transmitter 2: ON

>< Transmitter 2: OFF ><

Result: No Bus Contention

Figure 8-19 « Timing Diagram (with skew circuit selected)
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IGLOOe and ProASIC3E devices support output slew rate control: high and low. Microsemi recommends
the high slew rate option to minimize the propagation delay. This high-speed option may introduce noise
into the system if appropriate signal integrity measures are not adopted. Selecting a low slew rate
reduces this kind of noise but adds some delays in the system. Low slew rate is recommended when bus
transients are expected.

Output Drive

The output buffers of IGLOOe and ProASIC3E devices can provide multiple drive strengths to meet
signal integrity requirements. The LVTTL and LVCMOS (except 1.2 V LVCMOS) standards have
selectable drive strengths. Other standards have a preset value.

Drive strength should also be selected according to the design requirements and noise immunity of the
system.

The output slew rate and multiple drive strength controls are available in LVTTL/LVCMOS 3.3V,
LVCMOS 2.5V, LVCMOS 2.5V /5.0 V input, LVCMOS 1.8 V, and LVCMOS 1.5 V. All other I/0
standards have a high output slew rate by default.

For other IGLOOe and ProASIC3E devices, refer to Table 8-15 for more information about the slew rate
and drive strength specification.

There will be a difference in timing between the Standard Plus I/O banks and the Advanced I/0 banks.
Refer to the 1/0 timing tables in the datasheet for the standards supported by each device.

Table 8-15 « IGLOOe and ProASIC3E I/O Standards—Output Drive and Slew Rate

I/O Standards 2mA |4mA | 6mA | 8mA [12mA | 16 mA | 24 mA Slew

LVTTL/LVCMOS 3.3 V v v v v v v v High | Low
LVCMOS 2.5V v v v v v v v High | Low
LVCMOS 2.5/5.0 V v v v v v v v High | Low
LVCMOS 1.8 V v v v v v v - High | Low
LVCMOS 1.5V v v v v v - - High | Low
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Simultaneously Switching Outputs (SSOs) and Printed Circuit
Board Layout

Each I/O voltage bank has a separate ground and power plane for input and output circuits (VMV/GNDQ
for input buffers and VCCI/GND for output buffers). This isolation is necessary to minimize simultaneous
switching noise from the input and output (SSI and SSO). The switching noise (ground bounce and
power bounce) is generated by the output buffers and transferred into input buffer circuits, and vice
versa.

Since voltage bounce originates on the package inductance, the VMV and VCCI supplies have separate
package pin assignments. For the same reason, GND and GNDQ also have separate pin assignments.
The VMV and VCCI pins must be shorted to each other on the board. Also, the GND and GNDQ pins
must be shorted to each other on the board. This will prevent unwanted current draw from the power
supply.

SSOs can cause signal integrity problems on adjacent signals that are not part of the SSO bus. Both
inductive and capacitive coupling parasitics of bond wires inside packages and of traces on PCBs will
transfer noise from SSO busses onto signals adjacent to those busses. Additionally, SSOs can produce
ground bounce noise and VCCI dip noise. These two noise types are caused by rapidly changing
currents through GND and VCCI package pin inductances during switching activities (EQ 8-2 and

EQ 8-3).

Ground bounce noise voltage = L(GND) x di/dt

EQ 8-2
VCCI dip noise voltage = L(VCCI) x di/dt

EQ 8-3

Any group of four or more input pins switching on the same clock edge is considered an SSO bus. The
shielding should be done both on the board and inside the package unless otherwise described.

In-package shielding can be achieved in several ways; the required shielding will vary depending on
whether pins next to the SSO bus are LVTTL/LVCMOS inputs, LVTTL/LVCMOS outputs, or
GTL/SSTL/HSTL/LVDS/LVPECL inputs and outputs. Board traces in the vicinity of the SSO bus have to
be adequately shielded from mutual coupling and inductive noise that can be generated by the SSO bus.
Also, noise generated by the SSO bus needs to be reduced inside the package.

PCBs perform an important function in feeding stable supply voltages to the IC and, at the same time,
maintaining signal integrity between devices.

Key issues that need to be considered are as follows:
* Power and ground plane design and decoupling network design
» Transmission line reflections and terminations

For extensive data per package on the SSO and PCB issues, refer to the "ProASIC3/E SSO and Pin
Placement and Guidelines" chapter of the ProASIC3 FPGA Fabric User’s Guide.
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1/0 Software Control in Low Power Flash Devices

Implementing I/Os in Microsemi Software

Microsemi Libero SoC software is integrated with design entry tools such as the SmartGen macro
builder, the ViewDraw schematic entry tool, and an HDL editor. It is also integrated with the synthesis and
Designer tools. In this section, all necessary steps to implement the 1/Os are discussed.

Design Entry

There are three ways to implement 1/Os in a design:

1. Use the SmartGen macro builder to configure I/Os by generating specific 1/0 library macros and
then instantiating them in top-level code. This is especially useful when creating 1/0 bus
structures.

2. Use an /O buffer cell in a schematic design.
3. Manually instantiate specific I/O macros in the top-level code.

If technology-specific macros, such as INBUF_LVCMOS33 and OUTBUF_PCI, are used in the HDL
code or schematic, the user will not be able to change the I/O standard later on in Designer. If generic /O
macros are used, such as INBUF, OUTBUF, TRIBUF, CLKBUF, and BIBUF, the user can change the 1/O
standard using the Designer 1/0O Attribute Editor tool.

Using SmartGen for I/O Configuration

The SmartGen tool in Libero SoC provides a GUI-based method of configuring the 1/O attributes. The
user can select certain 1/0O attributes while configuring the I/O macro in SmartGen. The steps to configure
an 1/0 macro with specific 1/0O attributes are as follows:

1. Open Libero SoC.
2. On the left-hand side of the Catalog View, select I/0, as shown in Figure 9-2.

Catalag
&

Marme ! | Yersion

- Actel Macros

El- Basic Blocks
- Accumulakor z.0
- Adder 2.0
- Adder - Array Adder Z.0
- fdder | Subkractor Z.0
- Campatakar 2.0
- Caunker 2.1
- DOR 2.0
- Decoder z.0
- Decrementer 2.0
- FIR-Filter 2.0
- Incrementer 2.0
- Incrementer | Decrementer 2.0
- Logic 2.0
- Mulkiplesxor 2.0
- Multiplier 2.0
- Multiplier - Constant Mulbip... 2.0
- Register 2.0
- Subkractor Z.0

[+ Bus Interfaces

[+~ Clock & Management

[+ DSP

[+]- Memory & Controllers

[#]- Peripherals

[+ Processors

Figure 9-2 « SmartGen Catalog
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I/O Function
Figure 9-8 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 9-8 « I/0O 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 256).

I/O Technology

The 1/0 Technology table (shown in Figure 9-9) 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 9-9 « I/0 Technology Table
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Programming

Flash Devices

Programming Support in Flash Devices

The flash FPGAs listed in Table 11-1 support flash in-system programming and the functions described in

this document.

Table 11-1 « Flash-Based FPGAs

Series Family” Description
IGLOO IGLOO Ultra-low power 1.2 V to 1.5 V FPGAs with Flash*Freeze technology
IGLOOe Higher density IGLOO FPGAs with six PLLs and additional I/O standards
IGLOO nano The industry’s lowest-power, smallest-size solution, supporting 1.2 Vto 1.5V
core voltage with Flash*Freeze technology
IGLOO PLUS IGLOO FPGAs with enhanced I/O capabilities
ProASIC3 ProASIC3 Low power, high-performance 1.5V FPGAs
ProASIC3E Higher density ProASIC3 FPGAs with six PLLs and additional I/O standards
ProASIC3 nano Lowest-cost solution with enhanced 1/O capabilities
ProASIC3L ProASIC3 FPGAs supporting 1.2 V to 1.5 V core voltage with Flash*Freeze
technology
RT ProASIC3 Radiation-tolerant RT3PE600OL and RT3PE3000L
Military ProASIC3/EL | Military temperature A3PE600L, A3P1000, and A3PE3000L
Automotive ProASIC3 | ProASIC3 FPGAs qualified for automotive applications
SmartFusion | SmartFusion Mixed-signal FPGA integrating FPGA fabric, programmable microcontroller
subsystem (MSS), including programmable analog and ARM® Cortex™-M3
hard processor and flash memory in a monolithic device
Fusion Fusion Mixed signal FPGA integrating ProASIC3 FPGA fabric, programmable
analog block, support for ARM® Cortex™-M1 soft processors, and flash
memory into a monolithic device
ProASIC ProASIC First generation ProASIC devices
ProASICPLUS Second generation ProASIC devices
Note: *The device names link to the appropriate datasheet, including product brief, DC and switching characteristics,

and packaging information.

IGLOO Terminology

In documentation, the terms IGLOO series and IGLOO devices refer to all of the IGLOO devices as listed
in Table 11-1. Where the information applies to only one product line or limited devices, these exclusions

will be explicitly stated.

ProASIC3 Terminology

In documentation, the terms ProASIC3 series and ProASIC3 devices refer to all of the ProASIC3 devices
as listed in Table 11-1. Where the information applies to only one product line or limited devices, these
exclusions will be explicitly stated.

To further understand the differences between the IGLOO and ProASIC3 devices, refer to the Industry’s
Lowest Power FPGAs Portfolio.
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Device Programmers

Single Device Programmer
Single device programmers are used to program a device before it is mounted on the system board.

The advantage of using device programmers is that no programming hardware is required on the system
board. Therefore, no additional components or board space are required.

Adapter modules are purchased with single device programmers to support the FPGA packages used.
The FPGA is placed in the adapter module and the programming software is run from a PC. Microsemi
supplies the programming software for all of the Microsemi programmers. The software allows for the
selection of the correct die/package and programming files. It will then program and verify the device.

» Single-site programmers
A single-site programmer programs one device at a time. Microsemi offers Silicon Sculptor 3, built

by BP Microsystems, as a single-site programmer. Silicon Sculptor 3 and associated software are
available only from Microsemi.

— Advantages: Lower cost than multi-site programmers. No additional overhead for
programming on the system board. Allows local control of programming and data files for
maximum security. Allows on-demand programming on-site.

— Limitations: Only programs one device at a time.
* Multi-site programmers

Often referred to as batch or gang programmers, multi-site programmers can program multiple devices at
the same time using the same programming file. This is often used for large volume programming and by
programming houses. The sites often have independent processors and memory enabling the sites to
operate concurrently, meaning each site may start programming the same file independently. This
enables the operator to change one device while the other sites continue programming, which increases
throughput. Multiple adapter modules for the same package are required when using a multi-site
programmer. Silicon Sculptor |, Il, and 3 programmers can be cascaded to program multiple devices in a
chain. Multi-site programmers, such as the BP2610 and BP2710, can also be purchased from BP
Microsystems. When using BP Microsystems multi-site programmers, users must use programming
adapter modules available only from Microsemi. Visit the Microsemi SoC Products Group website to view
the part numbers of the desired adapter module:

http://www.microsemi.com/soc/products/hardware/program_debug/ss/modules.aspx.

Also when using BP Microsystems programmers, customers must use Microsemi
programming software to ensure the best programming result will occur.

— Advantages: Provides the capability of programming multiple devices at the same time. No
additional overhead for programming on the system board. Allows local control of
programming and data files for maximum security.

— Limitations: More expensive than a single-site programmer
+ Automated production (robotic) programmers

Automated production programmers are based on multi-site programmers. They consist of a large input
tray holding multiple parts and a robotic arm to select and place parts into appropriate programming
sockets automatically. When the programming of the parts is complete, the parts are removed and
placed in a finished tray. The automated programmers are often used in volume programming houses to
program parts for which the programming time is small. BP Microsystems part number BP4710, BP4610,
BP3710 MK2, and BP3610 are available for this purpose. Auto programmers cannot be used to program
RTAX-S devices.

Where an auto-programmer is used, the appropriate open-top adapter module from BP Microsystems
must be used.
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Figure 12-5 « Example Application Scenario Using AES in Fusion Devices

FlashLock

Additional Options for IGLOO and ProASIC3 Devices

The user also has the option of prohibiting Write operations to the FPGA array but allowing Verify
operations on the FPGA array and/or Read operations on the FlashROM without the use of the
FlashLock Pass Key. This option provides the user the freedom of verifying the FPGA array and/or
reading the FlashROM contents after the device is programmed, without having to provide the FlashLock
Pass Key. The user can incorporate AES encryption on the programming files to better enhance the level
of security used.

Permanent Security Setting Options

In applications where a permanent lock is not desired, yet the security settings should not be modifiable,
IGLOO and ProASIC3 devices can accommodate this requirement.

This application is particularly useful in cases where a device is located at a remote location and must be
reprogrammed with a design or data update. Refer to the "Application 3: Nontrusted Environment—Field
Updates/Upgrades" section on page 310 for further discussion and examples of how this can be
achieved.

The user must be careful when considering the Permanent FlashLock or Permanent Security Settings
option. Once the design is programmed with the permanent settings, it is not possible to reconfigure the
security settings already employed on the device. Therefore, exercise careful consideration before
programming permanent settings.

Permanent FlashLock

The purpose of the permanent lock feature is to provide the benefits of the highest level of security to
IGLOO and ProASIC3 devices. If selected, the permanent FlashLock feature will create a permanent
barrier, preventing any access to the contents of the device. This is achieved by permanently disabling
Write and Verify access to the array, and Write and Read access to the FlashROM. After permanently
locking the device, it has been effectively rendered one-time-programmable. This feature is useful if the
intended applications do not require design or system updates to the device.
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UJTAG Applications in Microsemi’s Low Power Flash Devices

Silicon Testing and Debugging

In many applications, the design needs to be tested, debugged, and verified on real silicon or in the final
embedded application. To debug and test the functionality of designs, users may need to monitor some
internal logic (or nets) during device operation. The approach of adding design test pins to monitor the
critical internal signals has many disadvantages, such as limiting the number of user 1/0Os. Furthermore,
adding external 1/Os for test purposes may require additional or dedicated board area for testing and
debugging.

The UJTAG tiles of low power flash devices offer a flexible and cost-effective solution for silicon test and
debug applications. In this solution, the signals under test are shifted out to the TDO pin of the TAP
Controller. The main advantage is that all the test signals are monitored from the TDO pin; no pins or
additional board-level resources are required. Figure 17-6 illustrates this technique. Multiple test nets are
brought into an internal MUX architecture. The selection of the MUX is done using the contents of the
TAP Controller instruction register, where individual instructions (values from 16 to 127) correspond to
different signals under test. The selected test signal can be synchronized with the rising or falling edge of
TCK (optional) and sent out to UTDO to drive the TDO output of JTAG.

For flash devices, TDO (the output) is configured as low slew and the highest drive strength available in
the technology and/or device. Here are some examples:
1. If the device is A3P1000 and VCCI is 3.3V, TDO will be configured as LVTTL 3.3 V output,
24 mA, low slew.

2. If the device is AGLNO20 and VCCl is 1.8 V, TDO will be configured as LVCMOS 1.8 V output,
4 mA, low slew.

3. If the device is AGLE300 and VCCI is 2.5V, TDO will be configured as LVCMOS 2.5 V output,
24 mA, low slew.

The test and debug procedure is not limited to the example in Figure 17-5 on page 369. Users can
customize the debug and test interface to make it appropriate for their applications. For example, multiple
test signals can be registered and then sent out through UTDO, each at a different edge of TCK. In other
words, n signals are sampled with an Fyck / n sampling rate. The bandwidth of the information sent out
to TDO is always proportional to the frequency of TCK.

Internal Test Nets

| | o @ @ @
UIREG[7:0] Instruction
Decode
To Scope Channel
Do URSTB —>
—| TDI UDRUPD [—>
UDRCK 5 0
—| TMS
UDRCAP [—>
—| TCK UDRSH —> LK
UTDl —>
—>| TRST
UTDO =

Figure 17-6 « UJTAG Usage Example in Test and Debug Applications
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Figure 18-4 « 1/O State as a Function of VCCI and VCC Voltage Levels for IGLOO V5, IGLOO nano V5,
IGLOO PLUS V5, ProASIC3L, and ProASIC3 Devices Running at VCC =15V £ 0.075 V
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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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