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IGLOO PLUS Device Family Overview
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Figure 1-1 «

IGLOO PLUS Device Architecture Overview with Four I/O Banks (AGLP030, AGLP060, and
AGLP125)

Flash*Freeze Technology

The IGLOO PLUS 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 us) enter and exit Flash*Freeze mode by activating the
Flash*Freeze pin while all power supplies are kept at their original values. In addition, 1/0s and global
1/0Os can still be driven and can be toggling without impact on power consumption, clocks can still be
driven or 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, they can be set to a certain state using weak pull-
up or pull-down /O attribute configuration. No power is consumed by the I/O banks, clocks, JTAG pins,
or PLL, and the device consumes as little as 5 pW 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 1-2 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

Mode Control IGLOO PLUS
FPGA

Flash*Freeze Pin

Figure 1-2 «

IGLOO PLUS Flash*Freeze Mode
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IGLOO PLUS Device Family Overview

SRAM and FIFO

IGLOO PLUS devices (except AGLP030 devices) have embedded SRAM blocks along their north side.
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 AGLP030 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

IGLOO PLUS devices provide designers with very flexible clock conditioning circuit (CCC) capabilities.
Each member of the IGLOO PLUS family contains six CCCs. One CCC (center west side) has a PLL.
The AGLP030 device does not have a PLL or CCCs; it contains only inputs to six globals.

The six CCC blocks are located at the four corners and the centers of the east and west sides. One CCC
(center west side) has a PLL.

The four corner CCCs and the east CCC allow simple clock delay operations as well as clock spine
access.

The inputs of the six CCC blocks are accessible from the FPGA core or from one of several inputs
located near the CCC that have dedicated connections to the CCC block.

The CCC block has these key features:
+  Wide input frequency range (fiy_ccc) = 1.5 MHz up to 250 MHz
* Output frequency range (fout_ccc) = 0-75 MHz up to 250 MHz
« 2 programmable delay types for clock skew minimization
+ Clock frequency synthesis (for PLL only)
Additional CCC specifications:
« Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider
configuration (for PLL only).
*  Output duty cycle = 50% * 1.5% or better (for PLL only)
» Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single global
network used (for PLL only)
* Maximum acquisition time is 300 s (for PLL only)
+ Exceptional tolerance to input period jitter—allowable input jitter is up to 1.5 ns (for PLL only)

» Four precise phases; maximum misalignment between adjacent phases (for PLL only) is 40 ps %
250 MHz / fOUT_CCC

Global Clocking

IGLOO PLUS devices have extensive support for multiple clocking domains. In addition to the CCC and
PLL support described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant
global networks. The VersaNets can be driven by the CCC or directly accessed from the core via
multiplexers (MUXes). The VersaNets can be used to distribute low-skew clock signals or for rapid
distribution of high-fanout nets.

I/0Os with Advanced I/O Standards

The IGLOO PLUS family of FPGAs features a flexible 1/O structure, supporting a range of voltages (1.2
V,15V, 18V, 25V, 3.0V wide range, and 3.3 V). IGLOO PLUS FPGAs support many different 1/0
standards.

The 1/Os are organized into four banks. All devices in IGLOO PLUS have four banks. The configuration
of these banks determines the 1/0 standards supported.

1-
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IGLOO PLUS DC and Switching Characteristics

Ramping up (V2 devices): 0.65 V < trip_point_up <1.05V
Ramping down (V2 devices): 0.55 V < trip_point_down < 0.95 V

VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically
built-in hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

» During programming, 1/0Os become tristated and weakly pulled up to VCCI.

» JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on 1/O
behavior.

PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-
up behavior. Power ramp-up should be monotonic at least until VCC and VCCPLX exceed brownout
activation levels (see Figure 2-1 and Figure 2-2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V £ 0.25
V for V5 devices, and 0.75 V + 0.2 V for V2 devices), the PLL output lock signal goes Low and/or the
output clock is lost. Refer to the "Brownout Voltage" section in the "Power-Up/-Down Behavior of Low
Power Flash Devices" chapter of the IGLOO PLUS Device Family User’s Guide for information on clock
and lock recovery.

Internal Power-Up Activation Sequence
1. Core
2. Input buffers
3. Output buffers, after 200 ns delay from input buffer activation

To make sure the transition from input buffers to output buffers is clean, ensure that there is no path
longer than 100 ns from input buffer to output buffer in your design.

VCC =1.575 V—

VCC =1.425V—

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

Region 5: I/0 buffers are ON
and power supplies are within
specification.

1/0s meet the entire datasheet
and timer specifications for
speed, VIH/ VIL, VOH / VOL,
etc.

Region 4: I/O
buffers are ON.
1/Os are functional
(except differential inputs)
but slower because VCCI
is below specification. For the
same reason, input buffers do not
meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

Region 1: I/O Buffers are OFF

Region 2: 1/0 buffers are ON.

1/Os are functional (except differential inputs)
but slower because VCCI / VCC are below
specification. For the same reason, input
buffers do not meet VIH / VIL levels, and
output buffers do not meet VOH / VOL levels.

Region 3: 1/0 buffers are ON.
1/Os are functional; I/0 DC
specifications are met,

but I/Os are slower because
the VCC is below specification.

Activation trip point:
Vp,=085V+025V __

Deactivation trip point:

V,=0.75V £0.25V Region 1: I/O buffers are OFF

}

Activation trip point:
V,=09Vx03V
Deactivation trip point:
Vy=08Vx03V

Min VCCI datasheet specification
voltage at a selected 1/0
standard; i.e., 1425V or 1.7V
or23Vor3.0V

VCCI

Figure 2-1 »+ V5 Devices — I/O State as a Function of VCCI and VCC Voltage Levels
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IGLOO PLUS Low Power Flash FPGAs

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

VCC =1.575 V—

. Region 4: I/O Region 5: I/O buffers are ON
Region 1: I/O Buffers are OFF buffers are ON. and power supplies are within
1/Os are functional specification.
(except differential inputs) 1/Os meet the entire datasheet
but slower because VCCl is and timer specifications for
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.

VCC =114V —

Region 2: 1/0 buffers are ON. Region 3: I/O buffers are ON.

1/Os are functional (except differential inputs) /Os are functional; 1/O DC

but slower because VCCI/VCC are below specifications are met,
specification. For the same reason, input but 1/Os are slower because
buffers do not meet VIH/VIL levels, and the VCC is below specification.

output buffers do not meet VOH/VOL levels.

Activation trip point:
V,=085V£02V
Deactivation trip point:

Vq=0.75V+0.2V Region 1: I/0 buffers are OFF
Activation trip point: Min VCCI datasheet specification veel
V,=09V=+015V voltage at a selected I/O
Deactivation trip point: standard; i.e., 1.14 V,1.425V, 1.7 V,
Vg=08V+0.15V 23V,or30V

Figure 2-2 + V2 Devices — l/O State as a Function of VCCI and VCC Voltage Levels

Thermal Characteristics

Introduction

The temperature variable in the Microsemi Designer software refers to the junction temperature, not the
ambient temperature. This is an important distinction because dynamic and static power consumption
cause the chip junction temperature to be higher than the ambient temperature.

EQ 1 can be used to calculate junction temperature.
T, = Junction Temperature = AT + Tp
EQ1
where:
Ta = Ambient temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0, * P
05 = Junction-to-ambient of the package. 6;; numbers are located in Figure 2-5.

j
P = Power dissipation
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IGLOO PLUS DC and Switching Characteristics
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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-48 « 2.5V LVCMOS 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 = 2.3 V

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tz | thz | Units
4 mA STD 0.97 | 4441018 |1.06| 1.22 | 0.66 | 4.53 |4.15|1.80| 1.70 ns
6 mA STD 097 |3.61|018|1.06| 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
8 mA STD 0.97 |361(0.18|1.06( 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
12 mA STD 0.97 |3.07|1018|1.06| 1.22 | 0.66 | 3.14 | 3.03 | 2.22 | 2.48 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-49 » 2.5 V LVCMOS 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 =23V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 097 (2411018 ]1.06| 1.22 | 066 | 247|222 |1.79(1.77| ns
6 mA STD 097 |1.99(0.18|1.06 | 1.22 | 0.66 | 2.04 |1.75]|2.04 (225 ns
8 mA STD 097 [199]0.18]1.06| 1.22 [ 0.66 |2.04|1.75|2.04[225| ns
12 mA STD 097 |1.77 (0.18 | 1.06 | 1.22 | 0.66 | 1.81 | 1.51]|2.22 (256 | ns
Notes:

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

Applies to 1.2 V DC Core Voltage

Table 2-50 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 VCC,=2.3 V

Drive Strength Speed Grade | tpout | top | toin | tpy | trys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 098 | 504019119 140 | 0.67 | 512 |4.65|2.22]|2.36 ns
6 mA STD 098 419019119 140 | 0.67 | 4.25|3.98|2.48|2.85 ns
8 mA STD 098 419019119 140 | 0.67 | 4.25|3.98 248|285 ns
12 mA STD 098 | 363019119 140 | 0.67 | 3.69|3.50 | 2.66 | 3.16 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-51 « 2.5 V 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 | tuz | thz | Units
4 mA STD 098 (296019119 | 140 | 067 |3.00]|2.67|222(246| ns
6 mA STD 098 |252(0.19 119 140 | 0.67 | 256 (2.18 |247 (295 ns
8 mA STD 098 (2521019119 | 140 | 067 | 256|218 |247[295| ns
12 mA STD 098 [229]019]1.19| 140 [ 067 | 232|194 |265(3.27| ns
Notes:

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

Revision 17

2-33



LS Microsemi
IGLOO PLUS DC and Switching Characteristics

1.2 VLVCMOS (JESD8-12A)

Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Table 2-64 * Minimum and Maximum DC Input and Output Levels

12V

Lvcmos' VIL VIH voL VOH |IOL|IOH| 10SL | 10SH |nLZ{nH3
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V v v v v ', mA|mA| mA* | mA? |pAS|uAS
2 mA -0.3|0.35*Vvcel|o.65*veel| 3.6 |0.25*vecei|o7s5*veel| 2 | 2 20 26 10| 10
Notes:

1. Applicable to IGLOO nano V2 devices operating at VCCI > VCC.
2. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

4. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
6. Software default selection highlighted in gray.

Sk

Rto VCClfort 5 /t; /'t
_ R=1k Lz tzL ' tz1s
Test Point R to GND for ty / ty / tyng

Test Point

Datapath T SPF  Enable Path == 5 oF for tyy, / tyg / tyy / ty s

5 pF fortyz /1t ,

Figure 2-11 « AC Loading

Table 2-65 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CrLoap (pPF)
0 1.2 0.6 5

Note: *Measuring point = Vitrip. See Table 2-23 on page 2-20 for a complete table of trip points.

Timing Characteristics
Applies to 1.2 V DC Core Voltage

Table 2-66 1.2 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V

Drive strength Speed Grade tDOUT tDP tDlN tPY tPYS tEOUT tZL tZH tLZ tHZ Units
2mA STD 098 (827019157 | 234 | 0.67 | 7.94|6.77 | 3.00 | 3.11 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-67 « 1.2 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V

Drive strength Speed Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ Units
2 mA STD 0.98 [3.38]0.19 1157 | 234 | 0.67 | 3.26 | 2.78 | 2.99 | 3.24 ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
2. Software default selection highlighted in gray.
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Timing Characteristics
Applies to 1.2 V DC Core Voltage

Table 2-70 1.2 V LVCMOS Wide Range 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 =1.14 V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tPYS tEOUT tZL tZH tLZ tHZ Units
100 pA 2mA STD 098 | 827 019 | 157 | 234 | 067 |7.94]6.77 | 3.00 | 3.11 ns
Notes:

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

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

Table 2-71 «+ 1.2 V LVCMOS Wide Range 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 = 1.14V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength 0ption1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA STD 098 | 3.38 1019 157 | 234 | 067 | 3.26 [2.78 1299 [ 3.24 | ns
Notes:

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

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
3. Software default selection highlighted in gray.
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Table 2-73 - Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
torp Data Hold Time for the Output Data Register FF, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOoREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toeHD Data Hold Time for the Output Enable Register JJ, HH
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register Il, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register DD, EE
tREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-13 on page 2-43 for more information.

2-44

Revision 17




&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Global Resource Characteristics

AGLP125 Clock Tree Topology

Clock delays are device-specific. Figure 2-21 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-21 is driven by a CCC located on the west side of the AGLP 125 device.
It is used to drive all D-flip-flops in the device.

Central

/ Global Rib
VersaTile
Rows

CCC

|

AN

/ Global Spine

Figure 2-21 « Example of Global Tree Use in an AGLP125 Device for Clock Routing
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Timing Characteristics
1.5V DC Core Voltage

Table 2-92 - 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 [ 0.29 | ns
to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address —|0.24| ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address —|0.40| 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 2.68| ns
tvpwrsTe | RESET minimum pulse width 0.68( ns
teye Clock cycle time 6.24( ns
Fmax Maximum frequency 160 [ MHz
Notes:

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

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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Table 2-93 - RAM512X18
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
tas Address setup time 0.69| ns
tan Address hold time 0.13| ns
tens REN, WEN setup time 0.61| ns
tENH REN, WEN hold time 0.07| ns
tbs Input data (WD) setup time 0.59( ns
toH Input data (WD) hold time 0.30| ns
tckar Clock High to new data valid on RD (output retained) 3.51| ns
tcka2 Clock High to new data valid on RD (pipelined) 143 ns

tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address —|0.21| ns
applicable to opening edge

tcocwrn! | Address collision clk-to-clk delay for reliable write access after read on same address —[0.25| ns
applicable to opening edge

trsTBQ RESET Low to data out Low on RD (flow-through) 1.72| ns

RESET Low to data out Low on RD (pipelined) 1.72| ns
tremrste | RESET removal 0.51| ns
trecrstes | RESET recovery 268 ns
tvpwrsTe | RESET minimum pulse width 0.68| ns
tcye Clock cycle time 6.24( ns
Fmax Maximum frequency 160 | MHz
Notes:

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

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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1.2V DC Core Voltage

Table 2-94 - 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
tckar 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 —| 0.32 ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address —| 0.44 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 DOUT (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 Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs.

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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Timing Characteristics
1.5V DC Core Voltage

Table 2-96 * FIFO
Worst Commercial-Case Conditions: T; =70°C, VCC =1.425V

Parameter Description Std. Units
tens REN, WEN Setup Time 1.66 ns
tENH REN, WEN Hold Time 0.13 ns
teks BLK Setup Time 0.30 ns
tekH BLK Hold Time 0.00 ns
tbs Input Data (WD) Setup Time 0.63 ns
toH Input Data (WD) Hold Time 0.20 ns
tcka1 Clock High to New Data Valid on RD (flow-through) 2.77 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 1.50 ns
tRCKEF RCLK High to Empty Flag Valid 2.94 ns
twekFF WCLK High to Full Flag Valid 2.79 ns
tekaF Clock High to Aimost Empty/Full Flag Valid 10.71 ns
trRsTFG RESET Low to Empty/Full Flag Valid 2.90 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 10.60 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 1.68 ns
RESET Low to Data Out Low on RD (pipelined) 1.68 ns
tREMRSTB RESET Removal 0.51 ns
tRECRSTB RESET Recovery 2.68 ns
tMPWRSTB RESET Minimum Pulse Width 0.68 ns
teye Clock Cycle Time 6.24 ns
Fmax Maximum Frequency for FIFO 160 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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vQ176 vQ176 vQ176
AGLP060 AGLP060 AGLP060

Pin Number Function Pin Number Function Pin Number Function

1 GAA2/I0156RSB3 36 I0119RSB3 70 I089RSB2

2 I0155RSB3 37 GND 71 I088RSB2

3 GAB2/I0154RSB3 38 VCCIB3 72 I087RSB2

4 I0153RSB3 39 GEC1/I0116RSB3 73 I086RSB2

5 GAC2/I0152RSB3 40 GEB1/I0114RSB3 74 I085RSB2

6 GND 41 GEC0/I0115RSB3 75 I084RSB2

7 VCCIB3 42 GEBO0/I0O113RSB3 76 GND

8 I0149RSB3 43 GEA1/I0112RSB3 77 VCCIB2

9 I0147RSB3 44 GEAO0/I0111RSB3 78 I083RSB2

10 I0145RSB3 45 GEA2/10110RSB2 79 I082RSB2

11 I0144RSB3 46 NC 80 GDC2/I080RSB2

12 I0143RSB3 47 FF/GEB2/I0109R 81 I081RSB2

13 VCC SB2 82 GDA2/I078RSB2

14 I0141RSB3 48 GEC2/I0108RSB2 83 GDB2/I079RSB2

15 GFC1/I0140RSB3 49 10106RSB2 84 NC

16 GFB1/I0138RSB3 50 10107RSB2 85 NC

17 GFB0/I0137RSB3 o1 10104RSB2 86 TCK

18 VCOMPLF 52 10105RSB2 87 TDI

19 GFA1/10136RSB3 %3 10102RSB2 88 TMS

20 VCCPLF o4 10103RSB2 89 VPUMP

21 GFA0/I0135RSB3 %5 GND 90 TDO

22 GND %6 veeisz 91 TRST

23 VCCIB3 57 10101RSB2 92 VJTAG

24 GFA2/10134RSB3 °8 10100RSB2 93 GDA1/I076RSB1

25 GFB2/I0133RSB3 %9 I099RSB2 94 GDCO0/I0O73RSB1

26 GFC2/10132RSB3 €0 I098RSB2 95 GDB1/I074RSB1

27 I0131RSB3 é1 I097RSB2 96 GDC1/I072RSB1

28 I0130RSB3 62 I096RSB2 97 VCCIB1

29 I0129RSB3 63 I095RSB2 98 GND

30 I0127RSB3 o4 1094RSB2 99 I070RSB1

31 I0126RSB3 65 I093RSB2 100 I0O69RSB1

32 I0125RSB3 66 vee 101 I067RSB1

33 I0123RSB3 67 I092RSB2 102 I066RSB1

34 I0122RSB3 68 I091RSB2 103 I065RSB1

35 I0121RSB3 69 I090RSB2 104 I063RSB1
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CS201 CS201 CS201
AGLP060 AGLP060 AGLP060
Pin Number Function Pin Number Function Pin Number Function

H14 I064RSB1 L15 GDC0/I073RSB1 P5 I0106RSB2
H15 I062RSB1 M1 I0122RSB3 P6 I0105RSB2

J1 GFA2/I0134RSB3 M2 I0124RSB3 P7 I0103RSB2
J2 GFA0/I0135RSB3 M3 I0119RSB3 P8 I099RSB2

J3 GFB2/I0133RSB3 M4 GND P9 I093RSB2

J4 I0131RSB3 M5 I0125RSB3 P10 I092RSB2

J6 VCCIB3 M6 I098RSB2 P11 I095RSB2

J7 GND M7 I0O96RSB2 P12 I086RSB2

J8 VCC M8 I091RSB2 P13 I083RSB2

J9 GND M9 IO89RSB2 P14 VPUMP

J10 VCCIB1 M10 I082RSB2 P15 TRST

J12 I061RSB1 M11 GDA2/I078RSB2 R1 I0118RSB3
J13 I063RSB1 M12 GND R2 GEBO0/IO113RSB3
J14 I0O68RSB1 M13 GDA1/1076RSB1 R3 GEA2/I0110RSB2
J15 I0O66RSB1 M14 GDAO/IO77RSB1 R4 FF/GEB2/I0109RS
K1 I0130RSB3 M15 GDBO0/IO75RSB1 B2

K2 GFC2/10132RSB3 N1 I0117RSB3 RS GEC2/I0108RSB2
K3 I0127RSB3 N2 I0120RSB3 R6 10102RSB2
K4 I0129RSB3 N3 GND R7 10101RSB2
K6 GND N4 GEB1/I0114RSB3 R8 10104RSB2
K7 VCCIB2 N5 I0107RSB2 R9 1097RSB2

K8 VCCIB2 N6 I0100RSB2 R10 I088RSB2

K9 VCCIB2 N7 I094RSB2 R I081RSB2
K10 VCCIB1 N8 I087RSB2 Ri12 GDB2/IO79RSB2
K12 I065RSB1 N9 IO85RSB2 R13 ™S
K13 I067RSB1 N10 GDC2/I080RSB2 R14 ol
K14 IO69RSB1 N11 IO90RSB2 R15 TeK
K15 I070RSB1 N12 I084RSB2

L1 I0126RSB3 N13 GND

L2 I0128RSB3 N14 TDO

L3 I0121RSB3 N15 VJTAG

L4 I0123RSB3 P1 GEC0/I0115RSB3
L12 GDB1/1074RSB1 P2 GEC1/10116RSB3
L13 GDC1/I072RSB1 P3 GEAO0/IO111RSB3
L14 I071RSB1 P4 GEA1/10112RSB3
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Package Pin Assignments

CS289 CS289 CS289
AGLP030 AGLP030 AGLP030
Pin Number Function Pin Number Function Pin Number Function
G10 GND J13 I043RSB1 L16 NC
G11 GND J14 I0O51RSB1 L17 NC
G12 I040RSB1 J15 I0O52RSB1 M1 NC
G13 NC J16 GDCO0/I046RSB1 M2 VCCIB3
G14 IO39RSB1 J17 GDAO/I047RSB1 M3 IO100RSB3
G15 I044RSB1 K1 GND M4 I0O98RSB3
G16 NC K2 GEBO0/IO106RSB3 M5 IO93RSB3
G17 GND K3 I0102RSB3 M6 I097RSB3
H1 NC K4 I0104RSB3 M7 NC
H2 GECO0/I0108RSB3 K5 I0O99RSB3 M8 NC
H3 NC K6 NC M9 I071RSB2
H4 I0112RSB3 K7 GND M10 NC
H5 NC K8 GND M11 IO63RSB2
H6 I0109RSB3 K9 GND M12 NC
H7 GND K10 GND M13 I057RSB1
H8 GND K11 GND M14 NC
H9 GND K12 NC M15 NC
H10 GND K13 NC M16 NC
H11 GND K14 NC M17 VCCIB1
H12 NC K15 IO53RSB1 N1 NC
H13 NC K16 GND N2 NC
H14 I045RSB1 K17 I049RSB1 N3 IO95RSB3
H15 VCCIB1 L1 I0103RSB3 N4 I0O96RSB3
H16 GDBO0/I048RSB1 L2 I0101RSB3 N5 GND
H17 I042RSB1 L3 NC N6 NC
J1 NC L4 GND N7 IO85RSB2
J2 GEA0/I0107RSB3 L5 NC N8 I0O79RSB2
J3 VCCIB3 L6 NC N9 I0O77RSB2
J4 I0105RSB3 L7 GND N10 VCCIB2
J5 NC L8 GND N11 NC
J6 NC L9 VCC N12 NC
J7 VCC L10 GND N13 IO59RSB2
J8 GND L11 GND N14 NC
J9 GND L12 I058RSB1 N15 GND
J10 GND L13 I054RSB1 N16 IO56RSB1
J11 VCC L14 VCCIB1 N17 IO55RSB1
J12 IO50RSB1 L15 NC P1 I094RSB3
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Revision Changes Page
Revision 12 The reference to guidelines for global spines and VersaTile rows, given in the "Global | 2-12
(continued) Clock Contribution—P¢ ock" section, was corrected to the "Spine Architecture"”

section of the Global Resources chapter in the IGLOO PLUS FPGA Fabric
User's Guide (SAR 34733).

tpoyT Was corrected to tpy in Figure 2-4 < Input Buffer Timing Model and Delays| 2-16
(example) (SAR 37107).

The AC Loading figures in the "Single-Ended /O Characteristics" section were| 2-27
updated to match tables in the "Summary of /0 Timing Characteristics — Default 1/0
Software Settings" section (SAR 34887).

Minimum pulse width High and Low values were added to the tables in the "Global [ 2-58
Tree Timing Characteristics" section. The maximum frequency for global clock
parameter was removed from these tables because a frequency on the global is only
an indication of what the global network can do. There are other limiters such as the
SRAM, I/Os, and PLL. SmartTime software should be used to determine the design
frequency (SAR 36963).

Table 2-90 « IGLOO PLUS CCC/PLL Specification and Table 2-91 « IGLOO PLUS| 2-61,
CCC/PLL Specification were updated. A note was added to both tables indicating| 2-62
that when the CCC/PLL core is generated by Microsemi core generator software, not
all delay values of the specified delay increments are available (SAR 34820).

The value for serial clock was missing from these tables and has been restored. The
value and units for input cycle-to-cycle jitter were incorrect and have been restored.
The note to Table 2-90 « IGLOO PLUS CCC/PLL Specification giving specifications
for which measurements done was corrected from VCC/VCCPLL = 1.14V to
VCC/VCCPLL = 1.425 V. The Delay Range in Block: Programmable Delay 2 value in
Table 2-91 « IGLOO PLUS CCC/PLL Specification was corrected from 0.025 to 0.863
(SAR 37058).

Figure 2-28 « Write Access after Read onto Same Address was deleted. 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 34868). 2-65,

The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics" | 2-68,
tables, Figure 2-32 » FIFO Reset, and the FIFO "Timing Characteristics" tables were | 2-74,
revised to ensure consistency with the software names (SAR 35748). 2-76

The "Pin Descriptions and Packaging" chapter has been added (SAR 347609). 3-1

Package names used in the "Package Pin Assignments" section were revised to 4-1
match standards given in Package Mechanical Drawings (SAR 34769).

Revision 11 The versioning system for datasheets has been changed. Datasheets are assigned a N/A
(July 2010) revision number that increments each time the datasheet is revised. The "IGLOO
PLUS Device Status" table indicates the status for each device in the family.

The "Reprogrammable Flash Technology" section was revised to add "250 MHz |
(1.5 V systems) and 160 MHz (1.2 V systems) System Performance."

The "I/Os with Advanced I/O Standards" section was revised to add definitions for 1-6
hot-swap and cold-sparing.

Conditional statements regarding hot insertion were removed from the description of 2-1
VI in Table 2-1 « Absolute Maximum Ratings, since all IGLOO PLUS devices are hot
insertion enabled.
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