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& Microsemi

IGLOO nano Devices AGLNO010 | AGLN015" | AGLN020 AGLN060 | AGLN125 | AGLN250
IGLOO nano-Z Devices' AGLN030Z" [AGLN060Z" [ AGLN125Z" | AGLN250Z"
Package Pins

UC/CS UC36 ucst, uc81, CS81 CS81 CS81 CS81

QFN QN48 QNG68 CSs81 QN48, QN68

VQFP QNG68 vQ100 vQ100 VvQ100 vQ100
Notes:

1. Not recommended for new designs. Few devices/packages are obsoleted. For more information on obsoleted devices/packages, refer
to the PDN 1503 - IGLOO nano Z and ProASIC3 nano Z Families.

Aowbd

Low-Power Flash FPGAs Datasheet .

I/0s Per Package

AGLNO030 and smaller devices do not support this feature.
AGLN060, AGLN125, and AGLN250 in the CS81 package do not support PLLs.
For higher densities and support of additional features, refer to the DS0095: IGLOO Low Power Flash FPGAs Datasheet and IGLOOe

IGLOO nano Devices AGLN010 | AGLN015" | AGLN020 AGLN060 | AGLN125 | AGLN250
IGLOO nano-Z Devices' AGLN030Z' | AGLN060Z' | AGLN125Z' | AGLN250Z"
Known Good Die 34 - 52 83 71 71 68
uC36 23 - - - - - -
QN48 34 - - 34 - - -
QN68 - 49 49 49 - - -
ucs1 - - 52 66 - - -
CS81 - - 52 66 60 60 60
VQ100 - - - 77 71 71 68
Notes:

1. Not recommended for new designs.

2.

3.

4,

When considering migrating your design to a lower- or higher-density device, refer to the DS0095: IGLOO Low Power Flash
FPGAs Datasheet and IGLOO FPGA Fabric User’s Guide to ensure compliance with design and board migration requirements.
When the Flash*Freeze pin is used to directly enable Flash*Freeze mode and not used as a regular I/O, the number of single-
ended user I/Os available is reduced by one.

"G" indicates RoHS-compliant packages. Refer to "IGLOO nano Ordering Information” on page IV for the location of the "G" in
the part number. For nano devices, the VQ100 package is offered in both leaded and RoHS-compliant versions. All other
packages are RoHS-compliant only.

Table 1+ IGLOO nano FPGAs Package Sizes Dimensions

Packages UC36 ucs1 CS81 QN48 QN68 vVQ100
Length x Width (mm\mm) 3x3 4x4 5x5 6x6 8x8 14 x 14
Nominal Area (mm?) 9 16 25 36 64 196
Pitch (mm) 0.4 0.4 0.5 0.4 0.4 0.5
Height (mm) 0.80 0.80 0.80 0.90 0.90 1.20
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& Microsemi

IGLOO nano Low Power Flash FPGAs

Device Marking

Microsemi normally topside marks the full ordering part number on each device. There are some exceptions to this, such as some of
the Z feature grade nano devices, the V2 designator for IGLOO devices, and packages where space is physically limited. Packages
that have limited characters available are UC36, UC81, CS81, QN48, QN68, and QFN132. On these specific packages, a subset of
the device marking will be used that includes the required legal information and as much of the part number as allowed by character
limitation of the device. In this case, devices will have a truncated device marking and may exclude the applications markings, such
as the | designator for Industrial Devices or the ES designator for Engineering Samples.

Figure 1 shows an example of device marking based on the AGLN250V2-CSG81. The actual mark will vary by the device/package
combination ordered.

Device Name

(seven characters) AGLNZ 5 O
Package CSG81||YYWW Date Code
XXX XXXXX Wafer Lot #

Product Temperature
Grade XXX

Country of Origin

Figure 1+ Example of Device Marking for Small Form Factor Packages
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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 Low Power Flash FPGAs

VCC =VCCI + VT
where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

vece \

Ve = 1575V

. \ Region 4: 1/0 Region 5: I/0 buffers are ON
Region 1: I/O Buffers are OFF buffers are ON. and power supplies are within
specification.
1/0s meet the entire datasheet
. P and timer specifications for
is below specification. For the speed, VIH / VIL , VOH / VOL , etc.

same reason, input buffers do not
meet VIH / VIL levels, and output

buffers do not meet VOH / VOL levels.

1/0s are functional
but slower because V.,

VCC=114V —

Region 2: /0 buffers are ON. Region 3: I/0 buffers are ON.

1/0s are functional but slower because 1/Os are functional: /0 DC
VCCI / VCC are below specification. For the specifications are met,

same reason, input buffers do not meet but I/Os are slower because
VIH / VIL levels, and output buffers do not the VCC is below specification.

meet VOH/VOL levels.
Activation trip point:
V,=085V£02V
Deactivation trip point:
Vyg=0.75V£0.2V

Region 1: I/O buffers are OFF

}

Activation trip point: Min VCCI datasheet specification vcal
Vo=09V+0.15V voltage at a selected 1/0
Deactivation trip point: standard; i.e., 1.14 V,1.425 V, 1.7 V,
Vyg=08V+0.15V 23V,or3.0V

Figure 2-2 = V2 Devices — I/O State as a Function of VCCI and VCC Voltage Levels
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IGLOO nano Low Power Flash FPGAs

Power per I/O Pin

Table 2-13 «+ Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings
Applicable to IGLOO nano I/O Banks

Dynamic Power
VCCI (V) PAC9 (uWW/MHz) !
Single-Ended
3.3V LVTTL/3.3VLVCMOS 3.3 16.38
3.3 VLVTTL/ 3.3 VLVCMOS — Schmitt Trigger 3.3 18.89
3.3 V LVCMOS Wide Range? 3.3 16.38
3.3 V LVCMOS Wide Range — Schmitt Trigger 3.3 18.89
2.5V LVCMOS 25 4.71
2.5V LVCMOS - Schmitt Trigger 25 6.13
1.8 V LVCMOS 1.8 1.64
1.8 V LVCMOS - Schmitt Trigger 1.8 1.79
1.5V LVCMOS (JESD8-11) 1.5 0.97
1.5V LVCMOS (JESD8-11) — Schmitt Trigger 1.5 0.96
1.2V LVCMOS? 1.2 0.57
1.2 V LVCMOS — Schmitt Trigger® 1.2 0.52
1.2 V LVCMOS Wide Range® 1.2 0.57
1.2 V LVCMOS Wide Range — Schmitt Trigger3 1.2 0.52
Notes:

1. PAC9 is the total dynamic power measured on V¢cy.
2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
3. Applicable to IGLOO nano V2 devices operating at VCCI > VCC.

Table 2-14 «+ Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings1
Applicable to IGLOO nano I/O Banks

Dynamic Power
CrLoap (PF) vccel (V) PAC10 (uWW/MHz)?

Single-Ended

3.3V LVTTL/3.3V LVCMOS 5 3.3 107.98
3.3 V LVCMOS Wide Range® 5 3.3 107.98
2.5V LVCMOS 5 25 61.24
1.8 V LVCMOS 5 1.8 31.28
1.5 V LVCMOS (JESDS8-11) 5 15 21.50
1.2 V LVCMOS* 5 1.2 15.22

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.

2. PAC10 is the total dynamic power measured on VCCI.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
4. Applicable for IGLOO nano V2 devices operating at VCCI > VCC.
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IGLOO nano Low Power Flash FPGAs

Table 2-17 « Different Components Contributing to Dynamic Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Dynamic Power (W{W/MHz)
Parameter Definition AGLN250 | AGLN125 ([AGLNO060(AGLN020|AGLNO015/AGLN010
PAC1 Clock contribution of a Global Rib 2.829 2.875 1.728 0 0 0
PAC2 Clock contribution of a Global Spine 1.731 1.265 1.268 2.562 2.562 1.685
PAC3 Clock contribution of a VersaTile row 0.957 0.963 0.967 0.862 0.862 0.858
PAC4 Clock contribution of a VersaTile used| 0.098 0.098 0.098 0.094 0.094 0.091
as a sequential module
PAC5 First contribution of a VersaTile used 0.045
as a sequential module
PAC6 Second contribution of a VersaTile 0.186
used as a sequential module
PAC7 Contribution of a VersaTile used as a 0.11
combinatorial module
PAC8 Average contribution of a routing net 0.45
PAC9 Contribution of an 1/O input pin See Table 2-13 on page 2-9
(standard-dependent)
PAC10 Contribution of an 1/O output pin See Table 2-14 on page 2-9
(standard-dependent)
PAC11 Average contribution of a RAM block 25.00 N/A
during a read operation
PAC12 Average contribution of a RAM block 30.00 N/A
during a write operation
PAC13 Dynamic contribution for PLL 210 N/A
Table 2-18 « Different Components Contributing to the Static Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Static Power (mW)
Parameter Definition AGLN250| AGLN125|AGLN060| AGLN020 |AGLN015(AGLNO010
PDCH1 Array static power in Active mode See Table 2-12 on page 2-8
PDC2 Array static power in Static (Idle) See Table 2-12 on page 2-8
mode
PDC3 Array static power in Flash*Freeze See Table 2-9 on page 2-7
mode
PDC4 " Static PLL contribution 0.90 N/A
PDC5 Bank quiescent power See Table 2-12 on page 2-8
(VCCI-dependent)2
Notes:

1. Minimum contribution of the PLL when running at lowest frequency.
2. For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power spreadsheet
calculator or the SmartPower tool in Libero SoC.
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IGLOO nano DC and Switching Characteristics
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Figure 2-6 »+ Tristate Output Buffer Timing Model and Delays (example)
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IGLOO nano Low Power Flash FPGAs

Applies to IGLOO nano at 1.5 V Core Operating Conditions

Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings
STD Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=3.0V

E
-g‘-
=33 _
z s w
£ |§S S
T |€< ®
s ) o
2 2 |45 3
g | & |35 22
c b _— © -
8 @ g g x ‘S [ =
o 'g 35 dg# g 3 o Z > g o T N £
Q s 88| o ||| S| S|l&F|lE|le || F|J]F]S5
3.3V LVTTL/ 8mA [8mA| High| 5pF|097]1.79]0.19|0.86|1.16 | 0.66 | 1.83 | 1.45|1.98 [2.38 | ns
3.3V LVCMOS
3.3V LVCMOS (100 pA[8 mA | High | 5pF | 0.97 | 2.56 [0.19]1.20| 1.66 | 0.66 | 2.57 | 2.02 | 2.82 [ 3.31 | ns
Wide Range2
25VLVCMOS | 8mA (8 mA| High | 5pF|097]1.81]0.19|1.10|1.24|0.66 | 1.85]|1.63 |1.97(2.26| ns
1.8VLVCMOS | 4mA [4mA| High | 5pF|[0.97 (208 |019|1.03|1.44 066 |212195]1.99|2.19]| ns
1.5VLVCMOS | 2mA [2mA| High | 5pF|0.97 [ 2.39 |10.19|1.19| 152 | 0.66 | 2.44 | 2.24 | 2.02 | 2.15| ns

Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMQOS 3.3 V software configuration when run in wide range is
+100 pA. Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the
IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range, as specified in the JESD8-B specification.
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

1.2 V DC Core Voltage

Table 2-75 « Output Data Register Propagation Delays

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

Parameter Description Std. | Units
tocLka Clock-to-Q of the Output Data Register 152 | ns
tosup Data Setup Time for the Output Data Register 1.15| ns
toHD Data Hold Time for the Output Data Register 0.00 | ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 196 ns
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register 196 ns
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 | ns
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register 024 ns
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 | ns
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register 024 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 019 | ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.19| ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0.31 ns
tockmpwr | Clock Minimum Pulse Width LOW for the Output Data Register 0.28 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.

2-48
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IGLOO nano DC and Switching Characteristics
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Figure 2-18 « Input DDR Timing Diagram

Timing Characteristics
1.5 V DC Core Voltage

Table 2-79 « Input DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.25V

Parameter Description Std. Units
tpoRrRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.48 ns
tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.65 ns
tbDRISUD1 Data Setup for Input DDR (negedge) 0.50 ns
tDDRISUD2 Data Setup for Input DDR (posedge) 0.40 ns
{DDRIHD1 Data Hold for Input DDR (negedge) 0.00 ns
tDDRIHD2 Data Hold for Input DDR (posedge) 0.00 ns
tpDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.82 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.98 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.23 ns
{DDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 ns
tDDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 ns
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 ns
FoDRIMAX Maximum Frequency for Input DDR 250.00 [ MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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IGLOO nano Low Power Flash FPGAs

Embedded SRAM and FIFO Characteristics

SRAM
RAMA4K9 RAM512X18
—] ADDRAT1 DOUTA8 — — RADDRS RD17 }—
—1 ADDRA10 DOUTA7 — RADDR? RD16|—
—| ADDRAO  DOUTAO |—  —| RADDRO RDO |—
—1 DINAS
—1 DINA7
—1 DINAO — RWA1
—1 RWO
—| WIDTHA1
— WIDTHAO N
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—PCLKA TPRCLK
—{ ADDRB11 DOUTB8}— —{ WADDRS
— ADDRB10 DOUTB7—  — WADDR?
— ADDRBO  DOUTBO|— |\ * o
— WD17
_| oiNBs WD16
— DINB? .
. — wpo
—1{ DINBO
— wwi
—1 WIDTHB1 —1 wwo
— WIDTHBO
—1 PIPEB
— WMODERB
—d BLKB
—d WENB —9q WEN
—PCLKB —DwceLK
RESET RESET

1 I

Figure 2-27 - RAM Models
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IGLOO nano Low Power Flash FPGAs

Timing Characteristics
1.5 V DC Core Voltage

Table 2-102 - RAM4K9

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

Parameter Description Std. | Units
tas Address setup time 0.69( ns
tAH Address hold time 0.13| ns
tens REN, WEN setup time 0.68| ns
tENH REN, WEN hold time 0.13| ns
teks BLK setup time 1.37| ns
tBKH BLK hold time 0.13| ns
tbs Input data (DIN) setup time 0.59| ns
toH Input data (DIN) hold time 0.30| ns
tcka1 Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 294| ns
Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 255 ns
tckaz Clock HIGH to new data valid on DOUT (pipelined) 1.51| ns
tcoowwl' | Address collision clk-to-clk delay for reliable write after write on same address; applicable [ 0.23 | ns
to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address;|0.35| ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address;|0.41| ns
applicable to opening edge
trsTBQ RESET Low to data out Low on DOUT (flow-through) 1.72| ns
RESET Low to data out Low on DOUT (pipelined) 1.72| ns
tremrste | RESET removal 0.51| ns
trecrste | RESET recovery 268| ns
tvpwrsTe | RESET minimum pulse width 068 ns
teye Clock cycle time 6.24( ns
Fmax Maximum frequency 160 [ 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 2-6 on page 2-6 for derating values.
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IGLOO nano DC and Switching Characteristics

JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O
Characteristics" section on page 2-15 for more details.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-110 » JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.00 ns
toiHD Test Data Input Hold Time 2.00 ns
trmssu Test Mode Select Setup Time 1.00 ns
tTMDHD Test Mode Select Hold Time 2.00 ns
trekeq Clock to Q (data out) 8.00 ns
trsTB2Q Reset to Q (data out) 25.00 ns
Frckmax TCK Maximum Frequency 15 MHz
tTRSTREM ResetB Removal Time 0.58 ns
trRSTREC ResetB Recovery Time 0.00 ns
trrsTMPW ResetB Minimum Pulse TBD ns

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

1.2 V DC Core Voltage

Table 2-111 « JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.50 ns
tDIHD Test Data Input Hold Time 3.00 ns
trmssu Test Mode Select Setup Time 1.50 ns
tTMDHD Test Mode Select Hold Time 3.00 ns
trekeq Clock to Q (data out) 11.00 ns
trsTB20 Reset to Q (data out) 30.00 ns
Frckmax TCK Maximum Frequency 9.00 MHz
tTRSTREM ResetB Removal Time 1.18 ns
trRSTREC ResetB Recovery Time 0.00 ns
trRSTMPW ResetB Minimum Pulse TBD 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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Pin Descriptions

Table 3-3 *« TRST and TCK Pull-Down Recommendations

VJTAG Tie-Off Resistance*
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at2.5V 200 Q to 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ

Note: Equivalent parallel resistance if more than one device is on the JTAG chain

TDI Test Data Input

Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.
TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external
pull-down resistor could be included to ensure the test access port (TAP) is held in reset mode. The
resistor values must be chosen from Table 3-2 and must satisfy the parallel resistance value
requirement. The values in Table 3-2 correspond to the resistor recommended when a single device is
used, and the equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA
pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.

Special Function Pins

NC No Connect

This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected.

Packaging

Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.
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4 — Package Pin Assignments

UC36
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Note: This is the bottom view of the package.

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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IGLOO nano Low Power Flash FPGAs

CSs81 Cs81 CSs81
Pin Number| AGLNO060 Function Pin Number| AGLNO060 Function Pin Number| AGLNO060 Function
A1 GAA0/I002RSB0 D8 GCC1/1035RSB0 H6 IO56RSB1
A2 GAA1/I003RSB0 D9 GCCO0/IO36RSB0 H72 GDA2/1051RSB1
A3 GACO0/IO06RSB0O E1 GFBO/IO83RSB1 H8 TDI
A4 I009RSBO E2 GFB1/I084RSB1 H9 TDO
A5 I013RSB0 E3 GFA1/1081RSB1 J1 GEA2/1068RSB1
A6 I018RSB0 E4 VCCIB1 J2 GEC2/I066RSB1
A7 GBB0/I021RSB0 E5 VCC J3 I064RSB1
A8 GBA1/I024RSB0 E6 VCCIBO J4 I061RSB1
A9 GBA2/I025RSB0 E7 GCA1/I039RSB0 J5 IO58RSB1
B1 GAA2/I095RSB1 E8 GCAO0/I040RSB0O J6 IO55RSB1
B2 GABO0/I0O04RSB0 E9 GCB2/I042RSB0 J7 TCK
B3 GAC1/I007RSB0O F1 VCCPLF J8 TMS
B4 IO08RSBO F2! VCOMPLF J9 VPUMP
B5 I015RSB0 F3 GND
B6 GBCO0/IO19RSB0O F4 GND
B7 GBB1/I022RSB0 F5 VCCIB1
B8 I026RSB0 F6 GND
B9 GBB2/1027RSB0 F7 GDA1/I049RSB0
C1 GAB2/I093RSB1 F8 GDC1/1045RSB0
C2 I094RSB1 F9 GDCO0/1046RSB0
C3 GND G1 GEAO0/IO69RSB1
c4 I010RSBO G2 GEC1/1074RSB1
C5 I1017RSB0 G3 GEB1/I072RSB1
C6 GND G4 I063RSB1
Cc7 GBAO0/I023RSB0 G5 IO60RSB1
C8 GBC2/I029RSB0 G6 I054RSB1
C9 I031RSBO G7 GDB2/I052RSB1
D1 GAC2/I091RSB1 G8 VJTAG
D2 I092RSB1 G9 TRST
D3 GFA2/I080RSB1 H1 GEA1/I070RSB1
D4 VCC H2 FF/GEB2/I0O67RSB1
D5 VCCIBO H3 I065RSB1
D6 GND H4 I062RSB1
D7 GCC2/1043RSB0 H5 IO59RSB1

Notes:

1. Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLNO60-CS81.
2. The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin H7 in AGLN0O60-CS81.
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QN48 QN48

Pin Number [ AGLN030Z Function | | Pin Number | AGLN030Z Function
1 I082RSB1 37 1024RSB0
2 GECO0/I073RSB1 38 I022RSB0
3 GEAO0/IO72RSB1 39 I020RSB0
4 GEBO0/IO71RSB1 40 I018RSB0
5 GND 41 I016RSB0
6 VCCIB1 42 I014RSB0O
7 I068RSB1 43 I010RSB0O
8 I067RSB1 44 IO08RSBO
9 I066RSB1 45 IO06RSBO
10 I065RSB1 46 I004RSB0
1 I064RSB1 47 I0O02RSB0O
12 I062RSB1 48 IO00RSBO
13 I061RSB1
14 FF/IO60RSB1
15 I057RSB1
16 IO55RSB1
17 I053RSB1
18 VCC
19 VCCIB1
20 I046RSB1
21 I042RSB1
22 TCK
23 TDI
24 TMS
25 VPUMP
26 TDO
27 TRST
28 VJTAG
29 I038RSB0
30 GDB0/I034RSB0
31 GDAO0/IO33RSB0
32 GDCO0/I032RSB0
33 VCCIBO
34 GND
35 VCC
36 I025RSB0
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IGLOO nano Low Power Flash FPGAs

Revision 19



& Microsemi

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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Datasheet Information

Revision

Changes

Page

Revision 12
(March 2012)

The "In-System Programming (ISP) and Security" section and "Security" section were
revised to clarify that although no existing security measures can give an absolute
guarantee, Microsemi FPGAs implement the best security available in the industry (SAR
34663).

I, 1-2

Notes indicating that AGLNO15 is not recommended for new designs have been added
(SAR 35759).

Notes indicating that nano-Z devices are not recommended for new designs have been
added. The "Devices Not Recommended For New Designs" section is new (SAR
36759).

i, v

Revision 12
(continued)

The Y security option and Licensed DPA Logo were added to the "IGLOO nano Ordering
Information" section. The trademarked Licensed DPA Logo identifies that a product is
covered by a DPA counter-measures license from Cryptography Research (SAR 34722).

The following sentence was removed from the "Advanced Architecture" section: "In
addition, extensive on-chip programming circuitry enables rapid, single-voltage (3.3 V)
programming of IGLOO nano devices via an IEEE 1532 JTAG interface" (SAR 34683).

1-3

The "Specifying 1/0O States During Programming" section is new (SAR 34694).

1-9

The reference to guidelines for global spines and VersaTile rows, given in the "Global
Clock Contribution—P¢| ock" section, was corrected to the "Spine Architecture"
section of the Global Resources chapter in the IGLOO nano FPGA Fabric User's
Guide (SAR 34732).

2-12

Figure 2-4 has been modified for DIN waveform; the Rise and Fall time label has been
changed to tDIN (37106).

2-16

The AC Loading figures in the "Single-Ended I/O Characteristics" section were updated
to match tables in the "Summary of I/O Timing Characteristics — Default I/O Software
Settings" section (SAR 34885).

2-26,
2-20

The notes regarding drive strength in the "Summary of 1/0O Timing Characteristics —
Default I/0 Software Settings" section, "3.3 V LVCMOS Wide Range" section and "1.2 V
LVCMOS Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in wide range
is £100 pA. The drive strength displayed in software is supported in normal range only.
For a detailed I/V curve, refer to the IBIS models (SAR 34765).

2-20,
2-29,
2-40

Added values for minimum pulse width and removed the FRMAX row from Table 2-88
through Table 2-99 in the "Global Tree Timing Characteristics" section. Use the software
to determine the FRMAX for the device you are using (SAR 36953).

2-64 to
2-69

Table 2-100 + IGLOO nano CCC/PLL Specification and Table 2-101 < IGLOO nano
CCC/PLL Specification were updated. A note was added indicating that when the
CCC/PLL core is generated by Mircosemi core generator software, not all delay values
of the specified delay increments are available (SAR 34817).

2-70
and
2-71

The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics"
tables, Figure 2-36 « FIFO Reset, and the FIFO "Timing Characteristics" tables were
revised to ensure consistency with the software names (SAR 35754).

Reference was made to a new application note, Simultaneous Read-Write Operations in
Dual-Port SRAM for Flash-Based cSoCs and FPGAs, which covers these cases in detail
(SAR 34865).

2-74,
2-77,
2-85

The "Pin Descriptions" chapter has been added (SAR 34770).

3-1

Package names used in the "Package Pin Assignments" section were revised to match
standards given in Package Mechanical Drawings (SAR 34770).
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Datasheet Information

Revision / Version

Changes

Page

Revision 2 (Dec 2008)

Product Brief Advance
v0.4

Packaging Advance
v0.3

The second table note in "IGLOO nano Devices" table was revised to state,
"AGLN060, AGLN125, and AGLN250 in the CS81 package do not support PLLs.
AGLNO030 and smaller devices do not support this feature.”

The 1/Os per package for CS81 were revised to 60 for AGLN060, AGLN125, and
AGLN250 in the "I/Os Per Package"table.

The "UC36" pin table is new.

4-2

Revision 1 (Nov 2008)

Product Brief Advance
v0.3

The "Advanced 1/0Os" section was updated to include wide power supply voltage
support for 1.14 V to 1.575 V.

The AGLNO30 device was added to product tables and replaces AGL030 entries
that were formerly in the tables.

VI

The "I/Os Per Package"table was updated for the CS81 package to change the
number of I/Os for AGLN060, AGLN125, and AGLN250 from 66 to 64.

The "Wide Range I/O Support" section is new.

The table notes and references were revised in Table 2-2 « Recommended
Operating Conditions 1. VMV was included with VCCI and a table note was added
stating, "VMV pins must be connected to the corresponding VCCI pins. See Pin
Descriptions for further information." Please review carefully.

VJTAG was added to the list in the table note for Table 2-9 < Quiescent Supply
Current (IDD) Characteristics, IGLOO nano Flash*Freeze Mode*. Values were
added for AGLN010, AGLNO15, and AGLNO30 for 1.5 V.

2-7

VCCI was removed from the list in the table note for Table 2-10 ¢ Quiescent
Supply Current (IDD) Characteristics, IGLOO nano Sleep Mode*.

Values for Iccp current were updated for AGLNO10, AGLNO015, and AGLNO30 in
Table 2-12 + Quiescent Supply Current (IDD), No IGLOO nano Flash*Freeze
Mode".

2-8

Values for PAC1 and PAC2 were added to Table 2-15 - Different Components
Contributing to Dynamic Power Consumption in IGLOO nano Devices and Table
2-17 - Different Components Contributing to Dynamic Power Consumption in
IGLOO nano Devices.

2-10, 2-11

Table notes regarding wide range support were added to Table 2-21 « Summary of
Maximum and Minimum DC Input and Output Levels.

2-19

1.2V LVCMOS wide range values were added to Table 2-22 « Summary of
Maximum and Minimum DC Input Levels and Table 2-23 « Summary of AC
Measuring Points.

2-19, 2-20

The following table note was added to Table 2-25 ¢ Summary of /O Timing
Characteristics—Software Default Settings and Table 2-26 ¢ Summary of 1/0
Timing Characteristics—Software Default Settings: "All LVCMOS 3.3 V software
macros support LVCMOS 3.3V wide range, as specified in the JESD8-B
specification."

2-21

3.3V LVCMOS Wide Range and 1.2 V Wide Range were added to Table 2-28 -
I/O Output Buffer Maximum Resistances ! andTable 2-30 + 1/O Short Currents
IOSH/IOSL.

2-23, 2-24
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