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Flash*Freeze Technology and Low Power Modes

Date

Changes

Page

v1.2
(continued)

Figure 2-3 < Flash*Freeze Mode Type 2 — Controlled by Flash*Freeze Pin and
Internal Logic (LSICC signal) was updated.

27

Figure 2-4 « Flash*Freeze Mode Type 2 — Timing Diagram was revised to show
deasserting LSICC after the device has exited Flash*Freeze mode.

27

The "IGLOO nano and IGLOO PLUS I/O State in Flash*Freeze Mode" section was
added to include information for IGLOO PLUS devices. Table 2-6 ¢« IGLOO nano and
IGLOO PLUS Flash*Freeze Mode (type 1 and type 2)—I/O Pad State is new.

28,29

The "During Flash*Freeze Mode" section was revised to include a new bullet
pertaining to output behavior for IGLOO PLUS. The bullet on JTAG operation was
revised to provide more detail.

31

Figure 2-6 « Controlling Power-On/-Off State Using Microprocessor and Power FET
and Figure 2-7 < Controlling Power-On/-Off State Using Microprocessor and Voltage
Regulator were updated to include IGLOO PLUS.

33, 33

The first sentence of the "Shutdown Mode" section was updated to list the devices
for which it is supported.

32

The first paragraph of the "Power-Up/-Down Behavior" section was revised. The
second sentence was changed to, "The 1/Os remain tristated until the last voltage
supply (Ve or Vi) is powered to its activation level." The word "activation”
replaced the word "functional." The sentence, "During power-down, device I/Os
become fristated once the first power supply (Vo or Veg)) drops below its
deactivation voltage level" was revised. The word "deactivation" replaced the word
"brownout."

33

The "Prototyping for IGLOO and ProASIC3L Devices Using ProASIC3" section was
revised to state that prototyping in ProASIC3 does not apply for the IGLOO PLUS
family.

2-21

Table 2-8 « Prototyping/Migration Solutions, Table 2-9 « Device Migration—IGLOO
Supported Packages in ProASIC3 Devices, and Table 2-10 * Device Migration—
ProASIC3L Supported Packages in ProASIC3 Devices were updated with a table
note stating that device migration is not supported for IGLOO PLUS devices.

2-21,
2-23

The text following Table 2-10 < Device Migration—ProASIC3L Supported Packages
in ProASIC3 Devices was moved to a new section: the "Flash*Freeze Design
Guide" section.

34

v1.1
(February 2008)

Table 2-1 « Flash-Based FPGAs was updated to remove the ProASIC3, ProASIC3E,
and Automotive ProASIC3 families, which were incorrectly included.

22

v1.0
(January 2008)

Detailed descriptions of low power modes are described in the advanced
datasheets. This application note was updated to describe how to use the features
in an IGLOO/e application.

N/A

Figure 2-1 « Flash*Freeze Mode Type 1 — Controlled by the Flash*Freeze Pin was
updated.

25

Figure 2-2 « Flash*Freeze Mode Type 1 — Timing Diagram is new.

25

Steps 4 and 5 are new in the "Flash*Freeze Type 2: Control by Dedicated
Flash*Freeze Pin and Internal Logic" section.

26
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Date Changes Page
51900147-2/5.07 In the following sentence, located in the "Flash*Freeze Mode" section, the bold text 24
was changed from active high to active Low.
The Flash*Freeze pin (active low) is a dedicated pin used to enter or exit
Flash*Freeze mode directly, or alternatively the pin can be routed internally to the
FPGA core to allow the user's logic to decide if it is safe to transition to this mode.
Figure 2-2 « Flash*Freeze Mode Type 1 — Timing Diagram was updated. 25
Information about ULSICC was added to the "Prototyping for IGLOO and 2-21
ProASIC3L Devices Using ProASIC3" section.
51900147-1/3.07 In the "Flash*Freeze Mode" section, "active high" was changed to "active low." 24
The "Prototyping for IGLOO and ProASIC3L Devices Using ProASIC3" section was| 2-21
updated with information concerning the Flash*Freeze pin.
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Global Resources in Low Power Flash Devices

External I/O or Local signal as Clock Source

External I/O refers to regular I/O pins are labeled with the 1/0O convention |IOuxwByVz. You can allow the
external 1/O or internal signal to access the global. To allow the external I/O or internal signal to access
the global network, you need to instantiate the CLKINT macro. Refer to Figure 3-4 on page 51 for an
example illustration of the connections. Instead of using CLKINT, you can also use PDC to promote
signals from external 1/O or internal signal to the global network. However, it may cause layout issues
because of synthesis logic replication. Refer to the "Global Promotion and Demotion Using PDC" section
on page 67 for details.
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Figure 3-14 « CLKINT Macro

Using Global Macros in Synplicity

The Synplify® synthesis tool automatically inserts global buffers for nets with high fanout during
synthesis. By default, Synplicity® puts six global macros (CLKBUF or CLKINT) in the netlist, including
any global instantiation or PLL macro. Synplify always honors your global macro instantiation. If you have
a PLL (only primary output is used) in the design, Synplify adds five more global buffers in the netlist.
Synplify uses the following global counting rule to add global macros in the netlist:

1. CLKBUF: 1 global buffer

2. CLKINT: 1 global buffer

3. CLKDLY: 1 global buffer

4. PLL: 1 to 3 global buffers
— GLA, GLB, GLC, YB, and YC are counted as 1 buffer.
— GLB or YB is used or both are counted as 1 buffer.
— GLCor YC is used or both are counted as 1 buffer.
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Simple Design Example

Consider a design consisting of six building blocks (shift registers) and targeted for an A3PE600-PQ208
(Figure 3-16 on page 68). The example design consists of two PLLs (PLL1 has GLA only; PLL2 has both
GLA and GLB), a global reset (ACLR), an enable (EN_ALL), and three external clock domains (QCLK1,
QCLK2, and QCLK3) driving the different blocks of the design. Note that the PQ208 package only has
two PLLs (which access the chip global network). Because of fanout, the global reset and enable signals
need to be assigned to the chip global resources. There is only one free chip global for the remaining
global (QCLK1, QCLK2, QCLK3). Place two of these signals on the quadrant global resource. The
design example demonstrates manually assignment of QCLK1 and QCLK2 to the quadrant global using
the PDC command.
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Figure 3-19 « Block Diagram of the Global Management Example Design
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4 — Clock Conditioning Circuits in Low Power
Flash Devices and Mixed Signal FPGAs

Introduction

This document outlines the following device information: Clock Conditioning Circuit (CCC) features, PLL
core specifications, functional descriptions, software configuration information, detailed usage
information, recommended board-level considerations, and other considerations concerning clock
conditioning circuits and global networks in low power flash devices or mixed signal FPGAs.

Overview of Clock Conditioning Circuitry

In Fusion, IGLOO, and ProASIC3 devices, the CCCs are used to implement frequency division,
frequency multiplication, phase shifting, and delay operations. The CCCs are available in six chip
locations—each of the four chip corners and the middle of the east and west chip sides. For device-
specific variations, refer to the "Device-Specific Layout" section on page 94.

The CCC is composed of the following:
* PLL core
* 3 phase selectors
* 6 programmable delays and 1 fixed delay that advances/delays phase

» 5 programmable frequency dividers that provide frequency multiplication/division (not shown in
Figure 4-6 on page 87 because they are automatically configured based on the user's required
frequencies)

» 1 dynamic shift register that provides CCC dynamic reconfiguration capability

Figure 4-1 provides a simplified block diagram of the physical implementation of the building blocks in
each of the CCCs.
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From
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Multiple Signals
Single Signals

Figure 4-1 « Overview of the CCCs Offered in Fusion, IGLOO, and ProASIC3
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CCC Support in Microsemi’s Flash Devices

The flash FPGAs listed in Table 4-1 support the CCC feature and the functions described in this
document.

Table 4-1 « 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 PLUS IGLOO FPGAs with enhanced I/O capabilities
IGLOO nano The industry’s lowest-power, smallest-size solution
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 with Flash*Freeze technology
RT ProASIC3 Radiation-tolerant RT3PE600L and RT3PE3000L
Military ProASIC3/EL | Military temperature A3BPE600OL, A3P1000, and A3PE3000L
Automotive ProASIC3 | ProASIC3 FPGAs qualified for automotive applications
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

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 4-1. 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 4-1. 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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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 363.

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 110).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 111.

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 111).

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 110).

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 110).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 110).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 110).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 111 and
Table 4-20 on page 111).
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 101.
<44:40> FBDLY[4:0] Feedback Delay Sets the feedback delay value for the
feedback element in Figure 4-20 on page 101.
<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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1/0O Structures in IGLOO and ProASIC3 Devices

GTL+ (Gunning Transceiver Logic Plus)

This is an enhanced version of GTL that has defined slew rates and higher voltage levels. It requires a
differential amplifier input buffer and an open-drain output buffer. Even though the output is open-drain,
VCCI must be connected to either 2.5 V or 3.3 V. The reference voltage (VREF) is 1 V.

Differential Standards

These standards require two 1/Os per signal (called a “signal pair”). Logic values are determined by the
potential difference between the lines, not with respect to ground. This is why differential drivers and
receivers have much better noise immunity than single-ended standards. The differential interface
standards offer higher performance and lower power consumption than their single-ended counterparts.
Two I/O pins are used for each data transfer channel. Both differential standards require resistor
termination.

VCCI OUTp INp VCCI
DEVICE 1 QUTn INn  DEVICE 2
GND VREF GND VREF
| JT_ J

Figure 7-7 « Differential Topology

LVPECL (Low-Voltage Positive Emitter Coupled Logic)

LVPECL requires that one data bit be carried through two signal lines; therefore, two pins are needed per
input or output. It also requires external resistor termination. The voltage swing between the two signal
lines is approximately 850 mV. When the power supply is +3.3 V, it is commonly referred to as Low-
Voltage PECL (LVPECL). Refer to the device datasheet for the full implementation of the LVPECL
transmitter and receiver.

LVDS (Low-Voltage Differential Signal)

LVDS is a moderate-speed differential signaling system, in which the transmitter generates two different
voltages that are compared at the receiver. LVDS uses a differential driver connected to a terminated
receiver through a constant-impedance transmission line. It requires that one data bit be carried through
two signal lines; therefore, the user will need two pins per input or output. It also requires external resistor
termination. The voltage swing between the two signal lines is approximately 350 mV. VCCl is 2.5 V. Low
power flash devices contain dedicated circuitry supporting a high-speed LVDS standard that has its own
user specification. Refer to the device datasheet for the full implementation of the LVDS transmitter and
receiver.

B-LVDS/M-LVDS

Bus LVDS (B-LVDS) refers to bus interface circuits based on LVDS technology. Multipoint LVDS
(M-LVDS) specifications extend the LVDS standard to high-performance multipoint bus applications.
Multidrop and multipoint bus configurations may contain any combination of drivers, receivers, and
transceivers. Microsemi LVDS drivers provide the higher drive current required by B-LVDS and M-LVDS
to accommodate the loading. The driver requires series terminations for better signal quality and to
control voltage swing. Termination is also required at both ends of the bus, since the driver can be
located anywhere on the bus. These configurations can be implemented using TRIBUF_LVDS and
BIBUF_LVDS macros along with appropriate terminations. Multipoint designs using Microsemi LVDS
macros can achieve up to 200 MHz with a maximum of 20 loads. A sample application is given in
Figure 7-8. The input and output buffer delays are available in the LVDS sections in the datasheet.
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Table 7-12 « 1/O Hot-Swap and 5 V Input Tolerance Capabilities in IGLOO and ProASIC3 Devices

Clamp Diode 1 Hot Insertion 5V Input Tolerance 2
Other Other Other
IGLOO IGLOO IGLOO
AGL030 and AGLO015 Devices AGL030 and
and ProASIC3 and and All and ProASIC3 | Input and Output

I/O Assignment A3P030 | Devices | AGL030 | ProASIC3 | A3P030 | Devices Buffer
3.3V LVTTL/LVCMOS No Yes Yes No Yes 2 Yes 2 Enabled/Disabled
3.3V PCl, 3.3V PCI-X N/A Yes N/A No N/A Yes 2 Enabled/Disabled
LVCMOS 2.5V ° No Yes Yes No Yes 2 Yes* | Enabled/Disabled
LVCMOS 2.5V/5.0V ® N/A Yes N/A No N/A Yes 4 Enabled/Disabled
LVCMOS 1.8V No Yes Yes No No No Enabled/Disabled
LVCMOS 1.5V No Yes Yes No No No Enabled/Disabled
Differential, LVDS/ N/A Yes N/A No N/A No Enabled/Disabled
B-LVDS/M-
LVDS/LVPECL
Notes:

1. The clamp diode is always off for the AGL030 and A3P030 device and always active for other IGLOO and

ProASIC3 devices.

o gk WD

devices; select the LVCMOS5 macro.

Can be implemented with an external resistor and an internal clamp diode.
The LVCMOS 2.5 V /O standard is supported by the 30 k gate devices only; select the LVCMOS25 macro.
The LVCMOS 2.5V /5.0V I/O standard is supported by all IGLOO and ProASIC3 devices except 30K gate

Can be implemented with an external IDT bus switch, resistor divider, or Zener with resistor.
Refer to Table 7-8 on page 189 to Table 7-11 on page 190 for device-compliant information.
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Table 7-13 « Comparison Table for 5 V-Compliant Receiver Solutions

Solution Board Components Speed Current Limitations

1 Two resistors Low to High1 Limited by transmitter's drive strength

2 Resistor and Zener 3.3 V Medium Limited by transmitter's drive strength

3 Bus switch High N/A

4 Minimum resistor valug?345 Medium Maximum diode current at 100% duty cycle, signal
R=47QatT;=70°C constantly at 1
R=150QatT,=85°C 52.7 mA at T;=70°C / 10-year lifetime
R =420 QatT,=100°C 16.5 mA at T; = 85°C / 10-year lifetime

5.9 mAat T;=100°C / 10-year lifetime

For duty cycles other than 100%, the currents can be
increased by a factor of 1/ (duty cycle).

Example: 20% duty cycle at 70°C

Maximum current = (1 /0.2) x 52.7 mA =5 x 52.7 mA =
263.5 mA

Notes:

1.

2.
3.
4

Speed and current consumption increase as the board resistance values decrease.
Resistor values ensure 1/0O diode long-term reliability.
At 70°C, customers could still use 420 2 on every /0.

. At 85°C, a 5V solution on every other 1/O is permitted, since the resistance is lower (150 ) and the current is

higher. Also, the designer can still use 420 Q2 and use the solution on every /0.
At 100°C, the 5 V solution on every I/O is permitted, since 420 Q2 are used to limit the current to 5.9 mA.

5V Output Tolerance

IGLOO and ProASIC3 I/Os must be set to 3.3 V LVTTL or 3.3 V LVCMOS mode to reliably drive 5V TTL
receivers. It is also critical that there be NO external 1/O pull-up resistor to 5V, since this resistor would
pull the I/O pad voltage beyond the 3.6 V absolute maximum value and consequently cause damage to
the 1/0.

When set to 3.3V LVTTL or 3.3V LVCMOS mode, the 1/Os can directly drive signals into 5V TTL
receivers. In fact, VOL=04V and VOH=24V in both 3.3V LVTTL and 3.3V LVCMOS modes
exceeds the VIL=0.8 V and VIH = 2 V level requirements of 5V TTL receivers. Therefore, level 1 and
level 0 will be recognized correctly by 5V TTL receivers.

Schmitt Trigger

A Schmitt trigger is a buffer used to convert a slow or noisy input signal into a clean one before passing it
to the FPGA. Using Schmitt trigger buffers guarantees a fast, noise-free input signal to the FPGA.

The Schmitt trigger is available for the LVTTL, LVCMOS, and 3.3 V PCI I/O standards.

This feature can be implemented by using a Physical Design Constraints (PDC) command (Table 7-5 on
page 179) or by selecting a check box in the 1/0 Attribute Editor in Designer. The check box is cleared by
default.
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EN (b1)

EN (b2)

ENABLE (r1)

ENABLE (t1)

Transmitter 1: OFF Transmitter 1: ON >< Transmitter 1: OFF

ENABLE (t2)

Transmitter 2: ON >< Transmitter 2: OFF ><

Bus :
> Contention | ™%

Figure 7-17 « Timing Diagram (bypasses skew circuit)

EN (b1)

EN (b2)

ENABLE (t1)

Transmitter 1: OFF ><Transmitter 1: ON >< Transmitter 1: OFF

ENABLE (t2)

Transmitter 2: ON >< Transmitter 2: OFF ><

Result: No Bus Contention

Figure 7-18 » Timing Diagram (with skew circuit selected)
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1/0O Structures in IGLOO and ProASIC3 Devices

User I/O Naming Convention

IGLOO and ProASIC3

Due to the comprehensive and flexible nature of IGLOO and ProASIC3 device user |/Os, a naming
scheme is used to show the details of each I/O (Figure 7-19 on page 207 and Figure 7-20 on page 207).
The name identifies to which 1/0 bank it belongs, as well as pairing and pin polarity for differential 1/Os.

1/0 Nomenclature = FF/Gmn/IOuxwBy

Gmn is only used for I/Os that also have CCC access—i.e., global pins.

FF

G
m

Indicates the 1/O dedicated for the Flash*Freeze mode activation pin in IGLOO and ProASIC3L
devices only

Global

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)

Global input MUX and pin number of the associated Global location m—either A0, A1, A2, BO,
B1, B2, CO, C1, or C2. Refer to the "Global Resources in Low Power Flash Devices" section on
page 47 for information about the three input pins per clock source MUX at CCC location m.

I/O pair number in the bank, starting at 00 from the northwest 1/0O bank and proceeding in a
clockwise direction

P or U (Positive), N or V (Negative) for differential pairs, or R (Regular—single-ended) for the 1/0s
that support single-ended and voltage-referenced 1/O standards only. U (Positive) or V
(Negative)—for LVDS, DDR LVDS, B-LVDS, and M-LVDS only—restricts the 1/O differential pair
from being selected as an LVPECL pair.

D (Differential Pair), 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 Pairs (D), adjacency for ball grid
packages means only vertical or horizontal. Diagonal adjacency does not meet the requirements
for a true differential pair.

Bank

Bank number (0-3). The Bank number starts at O from the northwest 1/0O bank and proceeds in a
clockwise direction.
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User I/O Naming Convention

IGLOOe and ProASIC3E

Due to the comprehensive and flexible nature of IGLOOe and ProASIC3E device user I/Os, a naming
scheme is used to show the details of each 1/O (Figure 8-20 on page 246). The name identifies to which
1/0 bank it belongs, as well as the pairing and pin polarity for differential 1/Os.

I/O Nomenclature = FF/Gmn/IOuxwByVz

Gmn is only used for I/Os that also have CCC access—i.e., global pins.

FF = Indicates the I/O dedicated for the Flash*Freeze mode activation pin in IGLOOe only

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 AO, A1, A2, BO, B1,
B2, CO, C1, or C2. Refer to the "Global Resources in Low Power Flash Devices" section on
page 47 for information about the three input pins per clock source MUX at CCC location m.

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

x = P (Positive) or N (Negative) for differential pairs, or R (Regular—single-ended) for the 1/Os that
support single-ended and voltage-referenced I/0O standards only

w = D (Differential Pair), 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 1/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). The bank number starts at 0 from the northwest I/O bank and proceeds in a
clockwise direction.

V. = Vger

z = VRrgr minibank number (0—4). A given voltage-referenced signal spans 16 pins (typically) in an I/O

bank. Voltage banks may have multiple Vrgr minibanks.
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DDR Output Register

OUTBUF_SSTL3_I

DDR_OUT
D PAD
DataR IDR Q|
DataF IDF
CLK —>
CLR
CLR 1

Figure 10-6 « DDR Output Register (SSTL3 Class 1)

Verilog
module DDR_OutBuf_SSTL3_I(DataR,DataF,CLR,CLK,PAD);

input DataR, DataF, CLR, CLK;
output PAD;

wire Q, VCC;

VCC VCC_1_net(.Y(VCC));
DDR_OUT DDR_OUT_O_inst(.DR(DataR), .DF(DataF), .CLK(CLK), .CLR(CLR), -Q(Q));
OUTBUF_SSTL3 I OUTBUF_SSTL3 1 _0_inst(.D(Q), -PAD(PAD));

endmodule

VHDL

library ieee;
use ieee.std_logic_1164.all;
library proasic3; use proasic3.all;

entity DDR_OutBuf SSTL3 1 is
port(DataR, DataF, CLR, CLK : in std_logic; PAD : out std_logic) ;
end DDR_OutBuf_SSTL3_1;

architecture DEF_ARCH of DDR_OutBuf _SSTL3_1 is

component DDR_OUT
port(DR, DF, CLK, CLR : in std_logic = "U"; Q : out std_logic) ;
end component;

component OUTBUF_SSTL3_I
port(D : in std_logic := "U"; PAD : out std_logic) ;
end component;

component VCC
port( Y : out std_logic);
end component;

signal Q, VCC_1 net : std_logic ;
begin
VCC_2_net : VCC port map(Y => VCC_1_net);
DDR_OUT_O_inst : DDR_OUT
port map(DR => DataR, DF => DataF, CLK => CLK, CLR => CLR, Q => Q);
OUTBUF_SSTL3 I_0_inst : OUTBUF_SSTL3 1
port map(D => Q, PAD => PAD);

end DEF_ARCH;
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In-System Programming (ISP) of Microsemi’s Low Power Flash Devices Using FlashPro4/3/3X

Table 13-4 « Programming Header Pin Numbers and Description

Pin Signal Source Description

1 TCK Programmer JTAG Clock

2 GND' - Signal Reference

3 TDO Target Board Test Data Output

4 NC - No Connect (FlashPro3/3X); Prog_Mode (FlashPro4).
See note associated with Figure 13-5 on page 335
regarding Prog_Mode on FlashPro4.

5 TMS Programmer Test Mode Select

6 VJTAG Target Board JTAG Supply Voltage

7 VPUMP2 Programmer/Target Board | Programming Supply Voltage

8 nTRST Programmer JTAG Test Reset (Hi-Z with 10 kQ pull-down, HIGH,
LOW, or toggling)

9 TDI Programmer Test Data Input

10 GND' - Signal Reference

Notes:

1. Both GND pins must be connected.
2. FlashPro4/3/3X can provide VPUMP if there is only one device on the target board.
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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 15-4).

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 15-4 « STAPL vs. DirectC
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Power-Up/-Down Sequence and Transient Current

Microsemi's low power flash devices use the following main voltage pins during normal operation:2
+ VCCPLX
« VWJTAG
» VCC: Voltage supply to the FPGA core

— VCCis 1.5V £0.075V for IGLOO, IGLOO nano, IGLOO PLUS, and ProASIC3 devices
operating at 1.5 V.

— VCCis1.2V £0.06 V for IGLOO, IGLOO nano, IGLOO PLUS, and ProASIC3L devices
operating at 1.2 V.

— V5 devices will require a 1.5 V VCC supply, whereas V2 devices can utilize either a 1.2 V or
1.5V VCC.

» VCCIBx: Supply voltage to the bank's 1/0 output buffers and /O logic. Bx is the /0O bank number.

+  VMVx: Quiet supply voltage to the input buffers of each I/0 bank. x is the bank number. (Note:
IGLOO nano, IGLOO PLUS, and ProASIC3 nano devices do not have VMVx supply pins.)

The 1/0 bank VMV pin must be tied to the VCCI pin within the same bank. Therefore, the supplies that
need to be powered up/down during normal operation are VCC and VCCI. These power supplies can be
powered up/down in any sequence during normal operation of IGLOO, IGLOO nano, IGLOO PLUS,
ProASIC3L, ProASIC3, and ProASIC3 nano FPGAs. During power-up, I/Os in each bank will remain
tristated until the last supply (either VCCIBx or VCC) reaches its functional activation voltage. Similarly,
during power-down, 1/Os of each bank are tristated once the first supply reaches its brownout
deactivation voltage.

Although Microsemi's low power flash devices have no power-up or power-down sequencing
requirements, Microsemi identifies the following power conditions that will result in higher than normal
transient current. Use this information to help maximize power savings:

Microsemi recommends tying VCCPLX to VCC and using proper filtering circuits to decouple VCC noise
from the PLL.

a. If VCCPLX is powered up before VCC, a static current of up to 5 mA (typical) per PLL may be
measured on VCCPLX.

The current vanishes as soon as VCC reaches the VCCPLX voltage level.
The same current is observed at power-down (VCC before VCCPLX).
b. If VCCPLX is powered up simultaneously or after VCC:

i. Microsemi's low power flash devices exhibit very low transient current on VCC. For
ProASIC3 devices, the maximum transient current on V¢ does not exceed the maximum
standby current specified in the device datasheet.

The source of transient current, also known as inrush current, varies depending on the FPGA technology.
Due to their volatile technology, the internal registers in SRAM FPGAs must be initialized before
configuration can start. This initialization is the source of significant inrush current in SRAM FPGAs
during power-up. Due to the nonvolatile nature of flash technology, low power flash devices do not
require any initialization at power-up, and there is very little or no crossbar current through PMOS and
NMOS devices. Therefore, the transient current at power-up is significantly less than for SRAM FPGAs.
Figure 18-1 on page 376 illustrates the types of power consumption by SRAM FPGAs compared to
Microsemi's antifuse and flash FPGAs.

2. For more information on Microsemi FPGA voltage supplies, refer to the appropriate datasheet located at
http://www.microsemi.com/soc/techdocs/ds.
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Power-Up/-Down Behavior of Low Power Flash Devices

Related Documents

Datasheets

ProASIC3 Flash Family FPGAs
http://www.microsemi.com/soc/documents/PA3_DS.pdf
ProASIC3E Flash Family FPGAs
http://www.microsemi.com/soc/documents/PA3E_DS.pdf

List of Changes

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

Date Changes Page
v1.2 IGLOO nano and ProASIC3 nano devices were added to the document as
(December 2008) supported device types.
v1.1 The "Introduction" section was updated to add Military ProASIC3EL and RT 373
(October 2008) ProASIC3 devices to the list of devices that can have inputs driven in while the
device is not powered.
The "Flash Devices Support Power-Up Behavior" section was revised to include 374
new families and make the information more concise.
The "Cold-Sparing" section was revised to add Military ProASIC3/EL and RT 382
ProASIC3 devices to the lists of devices with and without cold-sparing support.
The "Hot-Swapping" section was revised to add Military ProASIC3/EL and RT 383
ProASIC3 devices to the lists of devices with and without hot-swap support.
AGL400 was added to the list of devices that do not support hot-swapping.
v1.0 This document was revised, renamed, and assigned a new part number. It now N/A
(August 2008) includes data for the IGLOO and ProASIC3L families.
v1.3 The "List of Changes" section was updated to include the three different I/O 384
(March 2008) Structure handbook chapters.
v1.2 The first sentence of the "PLL Behavior at Brownout Condition" section was 381
(February 2008) updated to read, "When PLL power supply voltage and/or V¢ levels drop below the
VCC brownout levels (0.75 V + 0.25 V), the PLL output lock signal goes low and/or
the output clock is lost."
v1.1 The "PLL Behavior at Brownout Condition" section was added. 381
(January 2008)
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