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IGLOO nano Low Power Flash FPGAs

Reduced Cost of Ownership

Advantages to the designer extend beyond low unit cost, performance, and ease of use. Unlike
SRAM-based FPGAs, flash-based IGLOO nano devices allow all functionality to be Instant On; no
external boot PROM is required. On-board security mechanisms prevent access to all the programming
information and enable secure remote updates of the FPGA logic.

Designers can perform secure remote in-system reprogramming to support future design iterations and
field upgrades with confidence that valuable intellectual property cannot be compromised or copied.
Secure ISP can be performed using the industry-standard AES algorithm. The IGLOO nano device
architecture mitigates the need for ASIC migration at higher user volumes. This makes IGLOO nano
devices cost-effective ASIC replacement solutions, especially for applications in the consumer,
networking/communications, computing, and avionics markets.

With a variety of devices under $1, IGLOO nano FPGAs enable cost-effective implementation of
programmable logic and quick time to market.

Firm-Error Immunity

Firm errors occur most commonly when high-energy neutrons, generated in the upper atmosphere, strike
a configuration cell of an SRAM FPGA. The energy of the collision can change the state of the
configuration cell and thus change the logic, routing, or I1/O behavior in an unpredictable way. These
errors are impossible to prevent in SRAM FPGAs. The consequence of this type of error can be a
complete system failure. Firm errors do not exist in the configuration memory of IGLOO nano flash-based
FPGAs. Once it is programmed, the flash cell configuration element of IGLOO nano FPGAs cannot be
altered by high-energy neutrons and is therefore immune to them. Recoverable (or soft) errors occur in
the user data SRAM of all FPGA devices. These can easily be mitigated by using error detection and
correction (EDAC) circuitry built into the FPGA fabric.

Advanced Flash Technology

The IGLOO nano device offers many benefits, including nonvolatility and reprogrammability, through an
advanced flash-based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design
techniques are used to implement logic and control functions. The combination of fine granularity,
enhanced flexible routing resources, and abundant flash switches allows for very high logic utilization
without compromising device routability or performance. Logic functions within the device are
interconnected through a four-level routing hierarchy.

IGLOO nano FPGAs utilize design and process techniques to minimize power consumption in all modes
of operation.

Advanced Architecture
The proprietary IGLOO nano architecture provides granularity comparable to standard-cell ASICs. The
IGLOO nano device consists of five distinct and programmable architectural features (Figure 1-3 on
page 1-5 to Figure 1-4 on page 1-5):

* Flash*Freeze technology

+ FPGA VersaTiles

+ Dedicated FlashROM

+ Dedicated SRAM/FIFO memory'

+  Extensive CCCs and PLLst

* Advanced I/O structure
The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input logic
function, a D-flip-flop (with or without enable), or a latch by programming the appropriate flash switch
interconnections. The versatility of the IGLOO nano core tile as either a three-input lookup table (LUT)
equivalent or a D-flip-flop/latch with enable allows for efficient use of the FPGA fabric. The VersaTile
capability is unique to the ProASIC® family of third-generation-architecture flash FPGAs. VersaTiles are
connected with any of the four levels of routing hierarchy. Flash switches are distributed throughout the
device to provide nonvolatile, reconfigurable interconnect programming. Maximum core utilization is
possible for virtually any design.

1+ The AGLNO30 and smaller devices do not support PLL or SRAM.
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IGLOO nano DC and Switching Characteristics

Power Calculation Methodology

This section describes a simplified method to estimate power consumption of an application. For more
accurate and detailed power estimations, use the SmartPower tool in Libero SoC software.

The power calculation methodology described below uses the following variables:
» The number of PLLs as well as the number and the frequency of each output clock generated
* The number of combinatorial and sequential cells used in the design
* The internal clock frequencies
* The number and the standard of I/O pins used in the design
* The number of RAM blocks used in the design

+ Toggle rates of I/O pins as well as VersaTiles—qguidelines are provided in Table 2-19 on
page 2-14.

» Enable rates of output buffers—guidelines are provided for typical applications in Table 2-20 on
page 2-14.

* Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-20 on page 2-14. The calculation should be repeated for each clock domain defined in the
design.

Methodology
Total Power Consumption—Pro1aL
ProtaL = Pstat + Poyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgtat
Pgtar = (PDC1 or PDC2 or PDC3) + Nganks * PDC5
Nganks is the number of /O banks powered in the design.
Total Dynamic Power Consumption—Ppyy
Poyn = PcLock * Ps-ceLL * Pc-ceLL + Pnet + Pinputs * Poutputs + Pmemory * PeLr
Global Clock Contribution—P¢; ock
PcLock = (PACT + Ngpine * PAC2 + Nrow * PAC3 + Ng g " PAC4) * Fok

Nspine is the number of global spines used in the user design—guidelines are provided in
the "Spine Architecture" section of the IGLOO nano FPGA Fabric User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the
"Spine Architecture" section of the IGLOO nano FPGA Fabric User's Guide.

FcLk is the global clock signal frequency.
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
PAC1, PAC2, PAC3, and PAC4 are device-dependent.
Sequential Cells Contribution—Pg_cg; |
Ps.ceLL = Ns.ceLL * (PAC5 + L4/ 2* PACB) * Fc k

Ns.ceLL is the number of VersaTiles used as sequential modules in the design. When a
multi-tile sequential cell is used, it should be accounted for as 1.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.

FcLk is the global clock signal frequency.
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IGLOO nano Low Power Flash FPGAs

Detailed I1/O DC Characteristics
Table 2-27 « Input Capacitance

Symbol Definition Conditions Min. | Max. | Units
Cin Input capacitance VIN =0, f=1.0 MHz 8 pF
CiNnCLK Input capacitance on the clock pin VIN =0, f=1.0 MHz 8 pF
Table 2-28 « 1/0 Output Buffer Maximum Resistances 1
RpyLL-powN RpyLi.up

Standard Drive Strength (Q) (Q)
3.3 VLVTTL/3.3V LVCMOS 2mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150
3.3 V LVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2 mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100
1.8 V LVCMOS 2mA 200 225

4 mA 100 112
1.5V LVCMOS 2mA 200 224
1.2V LVCMOS 4 1 mA 315 315
1.2 V LVCMOS Wide Range * 100 pA 315 315

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, drive strength selection, temperature, and process. For board design considerations and detailed output buffer
resistances, use the corresponding IBIS models posted at http://www.microsemi.com/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLspec) /lOLspec
RpuLL-up-max) = (VCCImax — VOHspec) / loyspec
4. Applicable to IGLOO nano V2 devices operating at VCCI| > VCC.

w
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IGLOO nano DC and Switching Characteristics

Applies to 1.2 V DC Core Voltage

Table 2-49 « 2.5 LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 | 461,026 |121| 139 | 1.10 | 455|461 |215|243 | ns
4 mA STD 155 | 461,026 |121| 139 | 1.10 | 455|461 |215|243 | ns
6 mA STD 155 | 3.86 /026 |121| 139 | 1.10 | 3.82 | 3.86 | 241|289 | ns
8 mA STD 155 | 3.86 /026 |121| 139 | 1.10 | 3.82 | 3.86 | 241|289 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-50 « 2.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 [2.68|0.26 121 139 | 1.10 |2.72 | 2.54 | 2.15 | 2.51 ns
4 mA STD 155 |268|0.26 121 139 | 1.10 | 272|254 | 2.15 | 2.51 ns
6 mA STD 155 (230026121 139 | 1.10 [ 2.33|2.04 | 241|299 | ns
8 mA STD 155 (230026 (121 139 | 1.10 [2.33|2.04 (241|299 | ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Revision 19




& Microsemi

IGLOO nano DC and Switching Characteristics

Timing Characteristics

Table 2-53 »

Applies to 1.5 V DC Core Voltage

1.8 VLVCMOS Low Slew — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V

Drive Strength Speed Grade | thout | top | toin | tey | teys | teout | tzo | tzn | tiz | thz | Units
2mA STD 097 |544(0.19|1.03| 144 | 066 | 525|544 |169(1.35| ns
4 mA STD 097 [444]1019]1.03| 1.44 | 066 |4.37 |4.44 199|211 ns
Note:

Table 2-54 « 1.8 VLVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tiz | thz | Units
2mA STD 097 |264(0.19|1.03| 144 | 066 | 259 (264|169 (140 ns
4 mA STD 0.97 | 2.08(0.19|1.03| 144 | 066 | 212 (195|199 (219 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-55 »

Applies to 1.2 V DC Core Voltage

1.8 VLVCMOS Low Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =1.7 V

Drive Strength

Speed Grade

tbout

tpp

toin

tpy

tpys

teout

tzL

tzn

tz

thz

Units

2 mA

STD

1.55

5.92

0.26

1.13

1.59

1.10

5.72

5.92

2.1

1.95

ns

4 mA

STD

1.55

4.91

0.26

1.13

1.59

1.10

4.82

4.91

242

2.73

ns

Note:

Table 2-56

1.8 VLVCMOS High Slew — Applies to 1.2 V DC Core Voltage

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V

Drive Strength

Speed Grade

toout | top | toin | tey | teys |teout | tzu | tzu | tiz | twz | Units
2 mA STD 155 [ 3.05/0.26|1.13| 159 | 1.10 | 3.01 | 3.05 | 2.10 | 2.00 ns
4 mA STD 155 | 249|026 (113 ]| 159 | 1.10 | 253 [ 2.34 | 242 | 2.81 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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IGLOO nano Low Power Flash FPGAs

I/0 Register Specifications
Fully Registered I/O Buffers with Asynchronous Preset
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Figure 2-12 « Timing Model of Registered /0 Buffers with Asynchronous Preset
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IGLOO nano Low Power Flash FPGAs

Input Register
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Figure 2-14 < Input Register Timing Diagram
Timing Characteristics
1.5 V DC Core Voltage

Table 2-72 « Input Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
ticLka Clock-to-Q of the Input Data Register 042 | ns
tisup Data Setup Time for the Input Data Register 047 | ns
tiHD Data Hold Time for the Input Data Register 0.00 [ ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.79 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0.79 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.24 ns
Y REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 [ ns
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24 ns
tiwceLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19 | ns
tiwpRrE Asynchronous Preset Minimum Pulse Width for the Input Data Register 019 | ns
tickMPWH Clock Minimum Pulse Width HIGH for the Input Data Register 0.31 ns
tickmPwiL Clock Minimum Pulse Width LOW for the Input Data Register 028 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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IGLOO nano Low Power Flash FPGAs
VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The IGLOO nano library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the IGLOO, ProASICS3,
SmartFusion and Fusion Macro Library Guide for Software v10.1.
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Figure 2-21 » Sample of Combinatorial Cells
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IGLOO nano Low Power Flash FPGAs
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Figure 2-24 « Timing Model and Waveforms

Timing Characteristics
1.5 V DC Core Voltage

Table 2-86 « Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
tcLka Clock-to-Q of the Core Register 0.89 ns
tsup Data Setup Time for the Core Register 0.81 ns
thp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 0.73 ns
tHE Enable Hold Time for the Core Register 0.00 ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.60 ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.62 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.23 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 0.56 ns
tckmPwL Clock Minimum Pulse Width LOW for the Core Register 0.56 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-90 - AGLNO020 Global Resource
Commercial-Case Conditions: T; =70°C, VCC = 1.425V

Std.
Parameter Description Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 1.21 1.55 ns
tRCKH Input High Delay for Global Clock 1.23 1.65 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
tRCKsW Maximum Skew for Global Clock 0.42 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-91 «+ AGLNO060 Global Resource
Commercial-Case Conditions: T; =70°C, VCC = 1.425V

Std.
Parameter Description Min." Max.2 | Units
tRCKL Input Low Delay for Global Clock 1.32 1.62 ns
tRCKH Input High Delay for Global Clock 1.34 1.71 ns
tRCKMPWH Minimum Pulse Width HIGH for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width LOW for Global Clock 1.65 ns
tRcksw Maximum Skew for Global Clock 0.38 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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IGLOO nano DC and Switching Characteristics

Clock Conditioning Circuits

CCC Electrical Specifications

Timing Characteristics

Table 2-100 * IGLOO nano CCC/PLL Specification

For IGLOO nano V2 OR V5 Devices, 1.5 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 250 MHz
Clock Conditioning Circuitry Output Frequency foyt ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks 1.2 3603 ps
Number of Programmable Values in Each Programmable Delay Block 32
Serial Clock (SCLK) for Dynamic PLL 49 100 MHz
Input Cycle-to-Cycle Jitter (peak magnitude) 1 ns
Acquisition Time

LockControl =0 300 Vi

LockControl = 1 6.0 ms
Tracking Jitter ®

LockControl = 0 25 ns

LockControl = 1 1.5 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 1.2 1.25 15.65 ns
Delay Range in Block: Programmable Delay 2 1.2 0.025 15.65 ns
Delay Range in Block: Fixed Delay ' 2 35 ns

VCO Output Peak-to-Peak Period Jitter FCCC_OUT6 Max Peak-to-Peak Jitter Data &8

8S0<2 8SO0<4|SSO<8 [SSO<16

0.75 MHz to 50 MHz 0.50 0.60 0.80 1.20 %
50 MHz to 250 MHz 2.50 4.00 6.00 12.00 %

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 and Table 2-7 on page 2-7 for deratings.

2. T;=25°C,veC=15V

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help associated with the core for more information.

4. Maximum value obtained for a STD speed grade device in Worst-Case Commercial conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 and Table 2-7 on page 2-7 for derating values.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to PLL input clock edge.
Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter parameter.

6. VCO output jitter is calculated as a percentage of the VCO frequency. The jitter (in ps) can be calculated by multiplying
the VCO period by the % jitter. The VCO jitter (in ps) applies to CCC_OUT, regardless of the output divider settings. For
example, if the jitter on VCO is 300 ps, the jitter on CCC_OUT is also 300 ps, no matter what the settings are for the
output divider.

7. Measurements done with LVTTL 3.3V 8mA I/O drive strength and high slew rate. VCC/VCCPLL =1.425V,
VCCI = 3.3V, VQ/PQ/TQ type of packages, 20 pF load.

8. SSOs are outputs that are synchronous to a single clock domain and have their clock-to-out times within +200 ps of
each other. Switching I/Os are placed outside of the PLL bank. Refer to the "Simultaneously Switching Outputs (SSOs) and
Printed Circuit Board Layout" section in the IGLOO nano FPGA Fabric User’s Guide.

9. The AGLNO10, AGLNO15, and AGLNO020 devices do not support PLLs.
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Table 2-105 - RAM512X18

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
tas Address setup time 128 | ns
tan Address hold time 025 | ns
tens REN, WEN setup time 113 | ns
tENH REN, WEN hold time 0.13 | ns
tbs Input data (WD) setup time 110 | ns
toH Input data (WD) hold time 055 | ns
tckar Clock High to new data valid on RD (output retained) 6.56 | ns
tcka2 Clock High to new data valid on RD (pipelined) 267 | ns
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address; | 0.87 ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address;| 1.04 [ ns
applicable to opening edge
trsTBQ RESET LOW to data out LOW on RD (flow through) 3.21 ns
RESET LOW to data out LOW on RD (pipelined) 3.21 ns
tremrste | RESET removal 093 | ns
trecrste | RESET recovery 494 | ns
tvpwrsTe | RESET minimum pulse width 118 | ns
tcye Clock cycle time 10.90 | ns
Fmax Maximum frequency 92 | MHz
Notes:

1. For more information, refer to the application note AC374: Simultaneous Read-Write Operations in Dual-Port SRAM for
Flash-Based FPGAs and SoC FPGAs App Note.

2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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3 — Pin Descriptions

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5V for IGLOO nano V5 devices, and 1.2V or 1.5V for
IGLOO nano V2 devices. VCC is required for powering the JTAG state machine in addition to VJTAG.
Even when a device is in bypass mode in a JTAG chain of interconnected devices, both VCC and VJTAG
must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's I/O output buffers and /O logic. Bx is the I/O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.2V,
1.5V, 18V, 25V, or 3.3V, nominal voltage. Unused |/O banks should have their corresponding VCCI
pins tied to GND.

VMVXx /0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the I/Os in the I/O banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each I/O bank. VMVx can be 1.2V, 1.5V, 1.8V,
2.5V, or 3.3 V, nominal voltage. Unused I/O banks should have their corresponding VMV pins tied to GND.
VMV and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be
connected to the corresponding VCCI pins of the same bank (i.e., VMV0 to VCCIBO, VMV1 to VCCIBH1,
etc.).

VCCPLA/B/C/DI/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5V or 1.2 V.

When the PLLs are not used, the Microsemi Designer place-and-route tool automatically disables the
unused PLLs to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to
ground. Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple
VCC noise from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning
Circuits in IGLOO and ProASIC3 Devices" chapter in the IGLOO nano FPGA Fabric User’s Guide for a
complete board solution for the PLL analog power supply and ground.

There is one VCCPLF pin on IGLOO nano devices.

VCOMPLA/B/C/DIEIF PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the Microsemi Designer place-and-
route tool automatically disables the unused PLLs to lower power consumption. The user should tie
unused VCCPLx and VCOMPLXx pins to ground.

There is one VCOMPLF pin on IGLOO nano devices.
VJTAG JTAG Supply Voltage
Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run

at any voltage from 1.5V to 3.3 V (nominal). Isolating the JTAG power supply in a separate 1/0 bank
gives greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG
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Note: This is the bottom view of the package.
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Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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CSs81 CSs81 Cs81
Pin Number | AGLN020 Function Pin Number | AGLN020 Function Pin Number | AGLN020 Function
A1 I064RSB2 E1 GECO0/I048RSB2 J1 IO38RSB1
A2 I054RSB2 E2 GEAO0/I047RSB2 J2 I037RSB1
A3 IO57RSB2 E3 NC J3 IO33RSB1
A4 IO36RSB1 E4 VCCIB1 J4 IO30RSB1
A5 I032RSB1 E5 VCcC J5 1027RSB1
AB 1024RSB1 E6 VCCIBO J6 I023RSB1
A7 I020RSB1 E7 NC J7 TCK
A8 I004RSB0O E8 GDAO0/I015RSB0 J8 TMS
A9 IO08RSBO E9 GDC0/I014RSB0O J9 VPUMP
B1 IO59RSB2 F1 I046RSB2
B2 I055RSB2 F2 I045RSB2
B3 I062RSB2 F3 NC
B4 I034RSB1 F4 GND
B5 I028RSB1 F5 VCCIB1
B6 I022RSB1 F6 NC
B7 I018RSB1 F7 NC
B8 IO00RSBO F8 I016RSB0
B9 IO03RSB0O F9 I017RSB0O
C1 I051RSB2 G1 I043RSB2
Cc2 IO50RSB2 G2 I042RSB2
C3 NC G3 I041RSB2
C4 NC G4 I0O31RSB1
C5 NC G5 NC
C6 NC G6 I021RSB1
Cc7 NC G7 NC
C8 I010RSBO G8 VJTAG
C9 I007RSBO G9 TRST
D1 I049RSB2 H1 I040RSB2
D2 I044RSB2 H2 FF/IO39RSB1
D3 NC H3 IO35RSB1
D4 VCC H4 I029RSB1
D5 VCCIB2 H5 I026RSB1
D6 GND H6 I025RSB1
D7 NC H7 I0O19RSB1
D8 I013RSB0 H8 TDI
D9 I012RSB0 H9 TDO
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QN68 QN68
AGLNO015 AGLNO015
Pin Number Function Pin Number Function

1 IO60RSB2 36 TDO
2 I054RSB2 37 TRST
3 I0O52RSB2 38 VJTAG
4 IO50RSB2 39 1017RSB0
5 I049RSB2 40 I016RSB0
6 GEC0/I048RSB2 41 GDAO0/IO15RSB0
7 GEAO0/I047RSB2 42 GDCO0/I014RSB0O
8 VCC 43 I013RSB0
9 GND 44 VCCIBO
10 VCCIB2 45 GND
1 I046RSB2 46 VCC
12 I045RSB2 47 1012RSB0
13 I044RSB2 48 I011RSBO
14 I043RSB2 49 I009RSBO
15 I042RSB2 50 I005RSB0
16 I041RSB2 51 IO00RSBO
17 I040RSB2 52 I007RSB0
18 FF/IO39RSB1 53 IO03RSB0O
19 I037RSB1 54 I018RSB1
20 IO35RSB1 55 I020RSB1
21 IO33RSB1 56 1022RSB1
22 I031RSB1 57 1024RSB1
23 IO30RSB1 58 I028RSB1
24 VCC 59 NC
25 GND 60 GND
26 VCCIB1 61 NC
27 I027RSB1 62 I032RSB1
28 I025RSB1 63 1034RSB1
29 I023RSB1 64 I036RSB1
30 I021RSB1 65 I061RSB2
31 I019RSB1 66 I058RSB2
32 TCK 67 I056RSB2
33 TDI 68 I063RSB2
34 TMS
35 VPUMP

& Microsemi
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number | AGLN060 Function Pin Number | AGLN060 Function Pin Number | AGLN060 Function
1 GND 36 I061RSB1 71 GBB2/I027RSB0
2 GAA2/I051RSB1 37 VCC 72 I026RSB0
3 I052RSB1 38 GND 73 GBA2/I025RSB0
4 GAB2/I053RSB1 39 VCCIB1 74 VMVO
5 I095RSB1 40 IO60RSB1 75 GNDQ
6 GAC2/I094RSB1 41 IO59RSB1 76 GBA1/1024RSB0
7 I093RSB1 42 IO58RSB1 77 GBAO0/I0O23RSB0O
8 I092RSB1 43 IO57RSB1 78 GBB1/I022RSB0
9 GND 44 GDC2/I056RSB1 79 GBBO0/I021RSB0O
10 GFB1/I087RSB1 45* GDB2/I055RSB1 80 GBC1/I020RSB0
1" GFBO0/IO86RSB1 46 GDA2/I054RSB1 81 GBCO0/IO19RSB0O
12 VCOMPLF 47 TCK 82 I018RSB0O
13 GFAO0/IO85RSB1 48 TDI 83 I017RSB0
14 VCCPLF 49 T™MS 84 I015RSB0
15 GFA1/I084RSB1 50 VMV1 85 I013RSB0
16 GFA2/I083RSB1 51 GND 86 I011RSBO
17 VCC 52 VPUMP 87 VCCIBO
18 VCCIB1 53 NC 88 GND
19 GEC1/1077RSB1 54 TDO 89 VCC
20 GEB1/I075RSB1 55 TRST 90 I0O10RSBO
21 GEBO0/IO74RSB1 56 VJTAG 91 IO09RSBO
22 GEA1/I073RSB1 57 GDA1/I049RSB0 92 IO08RSBO
23 GEAO0/IO72RSB1 58 GDCO0/I046RSB0 93 GAC1/I007RSB0O
24 VMV1 59 GDC1/1045RSB0 94 GACO0/I0O06RSB0O
25 GNDQ 60 GCC2/1043RSB0 95 GAB1/I005RSB0
26 GEA2/I071RSB1 61 GCB2/1042RSB0 96 GABO0/IO04RSB0O
27 FF/GEB2/I070RSB1 62 GCAO0/I040RSBO 97 GAA1/I0O03RSB0O
28 GEC2/I069RSB1 63 GCA1/I039RSB0 98 GAA0/I002RSB0
29 I068RSB1 64 GCCO0/I036RSB0 99 I001RSBO
30 I067RSB1 65 GCC1/1035RSB0 100 IO00RSBO
31 I066RSB1 66 VCCIBO
32 I065RSB1 67 GND
33 I064RSB1 68 VCC
34 I063RSB1 69 I031RSB0O
35 I062RSB1 70 GBC2/I029RSB0

Note: *The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin 45 in AGLNO60-
VQ100.
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number| AGLN125 Function Pin Number| AGLN125 Function Pin Number| AGLN125 Function
1 GND 37 VCC 73 GBA2/I041RSB0O
2 GAA2/I067RSB1 38 GND 74 VMVO0
3 IO68RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I069RSB1 40 I087RSB1 76 GBA1/I040RSBO
5 10132RSB1 41 I084RSB1 77 GBAO0/IO39RSB0
6 GAC2/I0131RSB1 42 I081RSB1 78 GBB1/I038RSB0
7 I0130RSB1 43 I075RSB1 79 GBB0/I037RSB0
8 I0129RSB1 44 GDC2/I072RSB1 80 GBC1/I036RSB0
9 GND 45 GDB2/I071RSB1 81 GBCO0/I035RSB0O
10 GFB1/10124RSB1 46 GDA2/I070RSB1 82 I032RSB0
11 GFBO0/I0123RSB1 47 TCK 83 I028RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/I0122RSB1 49 T™MS 85 I022RSB0
14 VCCPLF 50 VMV1 86 I0O19RSB0O
15 GFA1/10121RSB1 51 GND 87 VCCIBO
16 GFA2/I0120RSB1 52 VPUMP 88 GND
17 vCcC 53 NC 89 vVCC
18 VCCIB1 54 TDO 90 I015RSB0
19 GECO0/I0111RSB1 55 TRST 91 I013RSB0O
20 GEB1/I0110RSB1 56 VJTAG 92 I011RSBO
21 GEBO0/IO109RSB1 57 GDA1/I065RSB0 93 IO09RSBO
22 GEA1/10108RSB1 58 GDCO0/I062RSB0 94 I007RSB0
23 GEA0/I0107RSB1 59 GDC1/1061RSB0 95 GAC1/IO05RSB0
24 VMV1 60 GCC2/I059RSB0 96 GAC0/I004RSB0O
25 GNDQ 61 GCB2/I058RSB0 97 GAB1/I003RSB0
26 GEA2/10106RSB1 62 GCAO0/I056RSB0 98 GABO0/IO02RSB0
27 FF/GEB2/I0105RSB1 63 GCA1/1055RSB0 99 GAA1/I001RSBO
28 GEC2/I0104RSB1 64 GCCO0/I0O52RSB0 100 GAAO0/IO00RSBO
29 10102RSB1 65 GCC1/I051RSB0
30 I0100RSB1 66 VCCIBO
31 IO99RSB1 67 GND
32 I097RSB1 68 VCC
33 I096RSB1 69 I047RSB0
34 I095RSB1 70 GBC2/I045RSB0
35 I094RSB1 71 GBB2/I043RSB0
36 IO93RSB1 72 I042RSB0
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vQ100 vQ100 vQ100

Pin Number | AGLN250Z Function Pin Number [ AGLN250Z Function Pin Number | AGLN250Z Function
1 GND 37 VCC 73 GBA2/I020RSB1
2 GAA2/I067RSB3 38 GND 74 VMV1
3 I0O66RSB3 39 VCCIB2 75 GNDQ
4 GAB2/I065RSB3 40 I039RSB2 76 GBA1/I019RSB0O
5 I064RSB3 41 I038RSB2 77 GBAO0/I0O18RSB0
6 GAC2/I063RSB3 42 I037RSB2 78 GBB1/I017RSB0
7 I062RSB3 43 GDC2/1036RSB2 79 GBB0/I0O16RSB0
8 I061RSB3 44 GDB2/I035RSB2 80 GBC1/I015RSB0
9 GND 45 GDA2/1034RSB2 81 GBCO0/I014RSBO
10 GFB1/I060RSB3 46 GNDQ 82 I013RSB0
1 GFBO0/IO59RSB3 47 TCK 83 I012RSB0
12 VCOMPLF 48 TDI 84 I011RSBO
13 GFAO0/IO57RSB3 49 TMS 85 I010RSBO
14 VCCPLF 50 VMV2 86 IO09RSBO
15 GFA1/I0O58RSB3 51 GND 87 VCCIBO
16 GFA2/I0O56RSB3 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB3 54 TDO 90 IO08RSBO
19 GFC2/I055RSB3 55 TRST 91 I007RSB0O
20 GEC1/I054RSB3 56 VJTAG 92 I0O06RSB0O
21 GECO0/IO53RSB3 57 GDA1/I033RSB1 93 GAC1/I005RSB0O
22 GEA1/I0O52RSB3 58 GDCO0/I032RSB1 94 GACO0/I004RSB0O
23 GEAO0/IO51RSB3 59 GDC1/1031RSB1 95 GAB1/I003RSB0
24 VMV3 60 IO30RSB1 96 GABO/IO02RSB0
25 GNDQ 61 GCB2/I029RSB1 97 GAA1/I001RSBO
26 GEA2/I0O50RSB2 62 GCA1/I027RSB1 98 GAAO0/IO00RSBO
27 FF/GEB2/I049RSB2 63 GCAO0/I028RSB1 99 GNDQ
28 GEC2/1048RSB2 64 GCCO0/I026RSB1 100 VMVO0
29 I047RSB2 65 GCC1/1025RSB1
30 I046RSB2 66 VCCIB1
31 I045RSB2 67 GND
32 I044RSB2 68 VCC
33 I043RSB2 69 1024RSB1
34 I042RSB2 70 GBC2/I023RSB1
35 I041RSB2 71 GBB2/I022RSB1
36 I040RSB2 72 1021RSB1
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