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& Microsemi

IGLOO nano Device Overview

Flash*Freeze Technology

The IGLOO nano device has an ultra-low power static mode, called Flash*Freeze mode, which retains all
SRAM and register information and can still quickly return to normal operation. Flash*Freeze technology
enables the user to quickly (within 1 ps) enter and exit Flash*Freeze mode by activating the
Flash*Freeze pin while all power supplies are kept at their original values. 1/Os, global I/Os, and clocks
can still be driven and can be toggling without impact on power consumption, and the device retains all
core registers, SRAM information, and 1/O states. 1/Os can be individually configured to either hold their
previous state or be tristated during Flash*Freeze mode.

Alternatively, 1/0Os can be set to a specific state using weak pull-up or pull-down 1/O attribute
configuration. No power is consumed by the I/O banks, clocks, JTAG pins, or PLL, and the device
consumes as little as 2 yW in this mode.

Flash*Freeze technology allows the user to switch to Active mode on demand, thus simplifying the power
management of the device.

The Flash*Freeze pin (active low) can be routed internally to the core to allow the user's logic to decide
when it is safe to transition to this mode. Refer to Figure 1-5 for an illustration of entering/exiting
Flash*Freeze mode. It is also possible to use the Flash*Freeze pin as a regular I/O if Flash*Freeze mode
usage is not planned.

Flash*Freeze IGLOO nano
Mode Control FPGA

Flash*Freeze Pin

Figure 1-5 « 1GLOO nano Flash*Freeze Mode

VersaTiles

The IGLOO nano core consists of VersaTiles, which have been enhanced beyond the ProAS|CELUS®
core tiles. The IGLOO nano VersaTile supports the following:

» All 3-input logic functions—LUT-3 equivalent
+ Latch with clear or set
» D-flip-flop with clear or set
» Enable D-flip-flop with clear or set
Refer to Figure 1-6 for VersaTile configurations.

LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data —] —v Data — —Y
X2— LUT-3[—Y CLK—> D-FF CLK—> D-FF
X3 CL Enable —
CLR —

Figure 1-6 » VersaTile Configurations
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IGLOO nano Low Power Flash FPGAs

User Nonvolatile FlashROM

IGLOO nano devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The FlashROM can
be used in diverse system applications:

* Internet protocol addressing (wireless or fixed)

« System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, set-top boxes)
« Secure key storage for secure communications algorithms

+ Asset management/tracking

+ Date stamping

* Version management

The FlashROM is written using the standard IGLOO nano IEEE 1532 JTAG programming interface. The
core can be individually programmed (erased and written), and on-chip AES decryption can be used
selectively to securely load data over public networks (except in the AGLNO30 and smaller devices), as
in security keys stored in the FlashROM for a user design.

The FlashROM can be programmed via the JTAG programming interface, and its contents can be read
back either through the JTAG programming interface or via direct FPGA core addressing. Note that the
FlashROM can only be programmed from the JTAG interface and cannot be programmed from the
internal logic array.

The FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-byte
basis using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8 banks
and which of the 16 bytes within that bank are being read. The three most significant bits (MSBs) of the
FlashROM address determine the bank, and the four least significant bits (LSBs) of the FlashROM
address define the byte.

The IGLOO nano development software solutions, Libero® System-on-Chip (SoC) and Designer, have
extensive support for the FlashROM. One such feature is auto-generation of sequential programming
files for applications requiring a unique serial number in each part. Another feature enables the inclusion
of static data for system version control. Data for the FlashROM can be generated quickly and easily
using Microsemi Libero SoC and Designer software tools. Comprehensive programming file support is
also included to allow for easy programming of large numbers of parts with differing FlashROM contents.

SRAM and FIFO

IGLOO nano devices (except the AGLN030 and smaller devices) have embedded SRAM blocks along
their north and south sides. Each variable-aspect-ratio SRAM block is 4,608 bits in size. Available
memory configurations are 256x18, 512x9, 1kx4, 2kx2, and 4kx1 bits. The individual blocks have
independent read and write ports that can be configured with different bit widths on each port. For
example, data can be sent through a 4-bit port and read as a single bitstream. The embedded SRAM
blocks can be initialized via the device JTAG port (ROM emulation mode) using the UJTAG macro
(except in the AGLN030 and smaller devices).

In addition, every SRAM block has an embedded FIFO control unit. The control unit allows the SRAM
block to be configured as a synchronous FIFO without using additional core VersaTiles. The FIFO width
and depth are programmable. The FIFO also features programmable Almost Empty (AEMPTY) and
Almost Full (AFULL) flags in addition to the normal Empty and Full flags. The embedded FIFO control
unit contains the counters necessary for generation of the read and write address pointers. The
embedded SRAM/FIFO blocks can be cascaded to create larger configurations.

PLL and CCC

Higher density IGLOO nano devices using either the two 1/0 bank or four I/O bank architectures provide
designers with very flexible clock conditioning capabilities. AGLN060, AGLN125, and AGLN250 contain
six CCCs. One CCC (center west side) has a PLL. The AGLNO30 and smaller devices use different
CCCs in their architecture (CCC-GL). These CCC-GLs contain a global MUX but do not have any PLLs
or programmable delays.

For devices using the six CCC block architecture, these are located at the four corners and the centers of
the east and west sides. All six CCC blocks are usable; the four corner CCCs and the east CCC allow
simple clock delay operations as well as clock spine access.
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IGLOO nano Low Power Flash FPGAs

Table 2-7 « Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C,
VCC =1.14V)
For IGLOO nano V2, 1.2 V DC Core Supply Voltage

Array Voltage Junction Temperature (°C)

VCC (V) -40°C -20°C 0°C 25°C 70°C 85°C 100°C
1.14 0.968 0.974 0.979 0.991 1.000 1.006 1.009
1.2 0.863 0.868 0.873 0.884 0.892 0.898 0.901
1.26 0.792 0.797 0.801 0.811 0.819 0.824 0.827

Calculating Power Dissipation

Quiescent Supply Current

Quiescent supply current (IDD) calculation depends on multiple factors, including operating voltages
(VCC, VCCI, and VJTAG), operating temperature, system clock frequency, and power mode usage.
Microsemi recommends using the Power Calculator and SmartPower software estimation tools to
evaluate the projected static and active power based on the user design, power mode usage, operating
voltage, and temperature.

Table 2-8 + Power Supply State per Mode
Power Supply Configurations

Modes/Power Supplies VCC VCCPLL VCCI VJTAG VPUMP
Flash*Freeze On On On On On/off/floating
Sleep Off Off On Off Off
Shutdown Off Off Off Off Off
No Flash*Freeze On On On On On/off/floating
Note: Off: Power Supply level =0V
Table 2-9 « Quiescent Supply Current (IDD) Characteristics, IGLOO nano Flash*Freeze Mode*

Core

Voltage AGLNO010 | AGLNO015 [ AGLN020 | AGLN060 | AGLN125 | AGLN250 | Units

Typical (25°C) 1.2V 1.9 3.3 3.3 8 13 20 HA

1.5V 5.8 6 6 10 18 34 MA

Note: *IDD includes VCC, VPUMP, VCCI, VCCPLL, and VMV currents. Values do not include I/O static contribution,
which is shown in Table 2-13 on page 2-9 through Table 2-14 on page 2-9 and Table 2-15 on page 2-10

through Table 2-18 on page 2-11 (PDC6 and PDC?7).
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IGLOO nano DC and Switching Characteristics

Power Consumption of

Various Internal Resources

Table 2-15 « Different Components Contributing to Dynamic Power Consumption in IGLOO nano Devices
For IGLOO nano V2 or V5 Devices, 1.5 V Core Supply Voltage
Device Specific Dynamic Power (W/MHz)
Parameter Definition AGLN250( AGLN125 | AGLN060|AGLN020(AGLN015|AGLN010
PAC1 Clock contribution of a Global Rib 4.421 4.493 2.700 0 0 0
PAC2 Clock contribution of a Global Spine | 2.704 1.976 1.982 4.002 4.002 2.633
PAC3 Clock contribution of a VersaTile row| 1.496 1.504 1.511 1.346 1.346 1.340
PAC4 Clock contribution of a VersaTile] 0.152 0.153 0.153 0.148 0.148 0.143
used as a sequential module
PAC5 First contribution of a VersaTile used 0.057
as a sequential module
PAC6 Second contribution of a VersaTile 0.207
used as a sequential module
PAC7 Contribution of a VersaTile used as 0.17
a combinatorial module
PACS8 Average contribution of a routing net 0.7
PAC9 Contribution of an 1/O input pin See Table 2-13 on page 2-9.
(standard-dependent)
PAC10 Contribution of an /0 output pin See Table 2-14.
(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 2.70 N/A
Table 2-16 » Different Components Contributing to the Static Power Consumption in IGLOO nano Devices
For IGLOO nano V2 or V5 Devices, 1.5 V Core Supply Voltage
Device -Specific Static Power (mW)
Parameter Definition AGLN250| AGLN125 |AGLN060| AGLN020 |AGLN015 |AGLN010
PDC1 Array static power in Active mode See Table 2-12 on page 2-8
PDC2 Array static power in Static (ldle) 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 1.84 N/A
PDC5 Bank quiescent power See Table 2-12 on page 2-8
(VCCl-dependent)?
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

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
User I/O Characteristics

Timing Model
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Figure 2-3 « Timing Model
Operating Conditions: STD Speed, Commercial Temperature Range (T; = 70°C), Worst-Case
VCC =1.425V, for DC 1.5 V Core Voltage, Applicable to V2 and V5 Devices
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IGLOO nano DC and Switching Characteristics
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Figure 2-4 « Input Buffer Timing Model and Delays (example)
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IGLOO nano DC and Switching Characteristics

1.2 V DC Core Voltage
Table 2-73 » Input Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
ticLkQ Clock-to-Q of the Input Data Register 0.68 | ns
tisup Data Setup Time for the Input Data Register 097 | ns
tiHp Data Hold Time for the Input Data Register 0.00 [ ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 119 ns
tiPrE2Q Asynchronous Preset-to-Q of the Input Data Register 1191 ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 ns
YRECCLR 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
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 024 | ns
tiwcLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 019 | ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.19 ns
tickMPWH Clock Minimum Pulse Width HIGH for the Input Data Register 0.31 ns
tickMPWL Clock Minimum Pulse Width LOW for the Input Data Register 028 | ns

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

2-46
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IGLOO nano DC and Switching Characteristics

1.2 V DC Core Voltage

Table 2-77 « Output Enable Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
toecLka Clock-to-Q of the Output Enable Register 110 | ns
toesup Data Setup Time for the Output Enable Register 1.15| ns
toEHD Data Hold Time for the Output Enable Register 0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 165| ns
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register 1.65| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.24| ns
toerempPre | Asynchronous Preset Removal Time for the Output Enable Register 0.00| ns
toerecPre | Asynchronous Preset Recovery Time for the Output Enable Register 024 | ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19| ns
toeckmpwH | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31| ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 028 | ns

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
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Figure 2-20  Output DDR Timing Diagram

Timing Characteristics
1.5 V DC Core Voltage

Table 2-82 « Output DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. Units
tbprOCLKQ Clock-to-Out of DDR for Output DDR 1.07 ns
tbDbrROSUD1 Data_F Data Setup for Output DDR 0.67 ns
tbprROSUD2 Data_R Data Setup for Output DDR 0.67 ns
{DDROHD1 Data_F Data Hold for Output DDR 0.00 ns
{DDROHD2 Data_R Data Hold for Output DDR 0.00 ns
thprROCLR2Q Asynchronous Clear-to-Out for Output DDR 1.38 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 ns
tDDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.23 ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.19 ns
{DDROCKMPWH Clock Minimum Pulse Width HIGH for the Output DDR 0.31 ns
{DDROCKMPWL Clock Minimum Pulse Width LOW for the Output DDR 0.28 ns
Fobomax Maximum Frequency for the Output DDR 250.00 | MHz

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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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-70. Table 2-88 to Table 2-96 on page 2-68 present
minimum and maximum global clock delays within each device. Minimum and maximum delays are

measured with minimum and maximum loading.

Timing Characteristics
1.5 V DC Core Voltage

Table 2-88 + AGLNO010 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 1.13 1.42 ns
tRCKH Input High Delay for Global Clock 1.15 1.50 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 0.35 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 2-89 -

AGLNO015 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
trRcksw 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.
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Timing Waveforms
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Figure 2-28 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-29 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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1.2 V DC Core Voltage

Table 2-104 - RAM4K9

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

Parameter Description Std. | Units
tas Address setup time 1.28 ns
tAH Address hold time 0.25 ns
tens REN, WEN setup time 1.25 ns
tENH REN, WEN hold time 0.25 ns
teks BLK setup time 2.54 ns
tBKH BLK hold time 0.25 ns
tps Input data (DIN) setup time 1.10 ns
toH Input data (DIN) hold time 0.55 ns
tcka1 Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 5.51 ns
Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 477 ns
tcka2 Clock HIGH to new data valid on DOUT (pipelined) 2.82 ns
tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same address;| 0.30 ns
applicable to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address;| 0.89 ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address;| 1.01 ns
applicable to opening edge
trsTBQ RESET LOW to data out LOW on DOUT (flow-through) 3.21 ns
RESET LOW to data out LOW on DO (pipelined) 3.21 ns
tremrste | RESET removal 0.93 ns
trecrstes | RESET recovery 4.94 ns
tvpwrsTe | RESET minimum pulse width 1.18 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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Figure 2-33 « FIFO Model
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1.2 V DC Core Voltage

Table 2-107 « FIFO
Worst Commercial-Case Conditions: T; =70°C, VCC =1.14V

Parameter Description Std. Units
tens REN, WEN Setup Time 3.44 ns
teNH REN, WEN Hold Time 0.26 ns
teks BLK Setup Time 0.30 ns
tBKH BLK Hold Time 0.00 ns
tbs Input Data (DI) Setup Time 1.30 ns
toH Input Data (DI) Hold Time 0.41 ns
tcka1 Clock High to New Data Valid on RD (flow-through) 5.67 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 3.02 ns
tRekEF RCLK High to Empty Flag Valid 6.02 ns
twekrr WCLK High to Full Flag Valid 5.71 ns
tokar Clock High to Almost Empty/Full Flag Valid 22.17 ns
trsTFG RESET LOW to Empty/Full Flag Valid 5.93 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 21.94 ns
trsTBQ RESET LOW to Data Out Low on RD (flow-through) 3.41 ns
RESET LOW to Data Out Low on RD (pipelined) 4.09 3.41
tREMRSTB RESET Removal 1.02 ns
tRECRSTB RESET Recovery 5.48 ns
tMPWRSTB RESET Minimum Pulse Width 1.18 ns
teye Clock Cycle Time 10.90 ns
Fmax Maximum Frequency for FIFO 92 MHz

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

2-86 Revision 19



& Microsemi

IGLOO nano Low Power Flash FPGAs

should be treated as a sensitive asynchronous signal. When defining pin placement and board layout,

simultaneously switching outputs (SSOs) and their effects on sensitive asynchronous pins must be
considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both
Flash*Freeze mode and normal operation mode. No user intervention is required.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO nano devices. The
Flash*Freeze pin location is independent of device (except for a PQ208 package), allowing migration to
larger or smaller IGLOO nano devices while maintaining the same pin location on the board. Refer to the
"Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO nano FPGA Fabric User’s
Guide for more information on 1/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Locations for IGLOO nano Devices

Package Flash*Freeze Pin
CS81/UC81 H2
QN48 14
QN68 18
VQ100 27
UC36 E2

JTAG Pins

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). VCC must also be powered for the JTAG state machine to
operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the
part must be supplied to allow JTAG signals to transition the device. 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 interface is neither used nor planned for use, the VJTAG pin together with the TRST
pin could be tied to GND.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal
pull-up/-down resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a
resistor placed close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired
state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 3-2
for more information.

Table 3-2 - Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance 2
VJTAG at 3.3V 200 Qto 1 kQ
VJTAG at 2.5V 200 Qto 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. The TCK pin can be pulled-up or pulled-down.
2. The TRST pin is pulled-down.

3. Equivalent parallel resistance if more than one device is on the JTAG chain
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Package Pin Assignments

Cs81 CS81 Cs81
AGLNO030Z AGLN030Z AGLNO030Z
Pin Number Function Pin Number Function Pin Number Function

A1 IO00RSBO D9 IO30RSB0O H8 TDI
A2 I002RSB0 E1 GEBO0/IO71RSB1 H9 TDO
A3 I006RSBO E2 GEA0/IO72RSB1 J1 I063RSB1
A4 I011RSBO E3 GEC0/I073RSB1 J2 1061RSB1
A5 I016RSB0 E4 VCCIB1 J3 IO59RSB1
A6 I019RSB0 E5 VCC J4 IO56RSB1
A7 1022RSB0 E6 VCCIBO J5 I052RSB1
A8 1024RSB0 E7 GDCO0/I032RSB0 J6 I045RSB1
A9 1026RSB0 E8 GDAO/IO33RSB0O J7 TCK
B1 I081RSB1 E9 GDB0/I034RSB0 J8 TMS
B2 I004RSB0 F1 I068RSB1 J9 VPUMP
B3 I010RSB0O F2 I067RSB1
B4 I013RSB0 F3 I064RSB1
B5 I015RSB0 F4 GND
B6 I020RSB0O F5 VCCIB1
B7 1021RSB0 F6 I047RSB1
B8 I028RSB0 F7 I036RSB0O
B9 I025RSB0 F8 IO38RSB0O
C1 I079RSB1 F9 I040RSB0O
Cc2 I080RSB1 G1 IO65RSB1
C3 I0O08RSBO G2 IO66RSB1
C4 I1012RSB0 G3 IO57RSB1
C5 I017RSB0 G4 IO53RSB1
C6 I014RSB0 G5 I049RSB1
Cc7 I018RSB0 G6 I044RSB1
C8 I029RSB0 G7 I046RSB1
C9 1027RSB0 G8 VJTAG
D1 I074RSB1 G9 TRST
D2 I076RSB1 H1 I062RSB1
D3 I077RSB1 H2 FF/IOB60RSB1
D4 VCC H3 IO58RSB1
D5 VCCIBO H4 I054RSB1
D6 GND H5 I048RSB1
D7 I023RSB0 H6 I043RSB1
D8 I031RSB0O H7 I042RSB1
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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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QN68 QN68
AGLN030Z AGLNO030Z
Pin Number Function Pin Number Function
1 I082RSB1 36 TDO
2 I0O80RSB1 37 TRST
3 I078RSB1 38 VJTAG
4 I076RSB1 39 I040RSB0O
5 GECO0/I0O73RSB1 40 I037RSB0
6 GEA0/I072RSB1 41 GDBO0/I034RSB0
7 GEBO0/IO71RSB1 42 GDAO0/IO33RSB0
8 VCC 43 GDCO0/I032RSB0
9 GND 44 VCCIBO
10 VCCIB1 45 GND
1 I068RSB1 46 VCC
12 I067RSB1 47 I031RSB0O
13 IO66RSB1 48 I029RSB0
14 IO65RSB1 49 I028RSB0
15 I064RSB1 50 I027RSB0
16 IO63RSB1 51 I025RSB0
17 I062RSB1 52 1024RSB0
18 FF/IO60RSB1 53 I022RSB0
19 IO58RSB1 54 I021RSB0
20 IO56RSB1 55 I019RSB0O
21 I054RSB1 56 I017RSBO
22 IO52RSB1 57 I015RSB0
23 IO51RSB1 58 I014RSB0O
24 VCC 59 VCCIBO
25 GND 60 GND
26 VCCIB1 61 VCC
27 I050RSB1 62 I012RSB0
28 I048RSB1 63 I010RSB0O
29 I046RSB1 64 IO08RSBO
30 1044RSB1 65 I0O06RSB0O
31 1042RSB1 66 I004RSB0O
32 TCK 67 I002RSB0
33 TDI 68 IO00RSBO
34 TMS
35 VPUMP

& Microsemi
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number | AGLN250 Function Pin Number | AGLN250 Function Pin Number | AGLN250 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

Revision 19




