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1 —IGLOOe Device Family Overview

General Description

The IGLOOe family of flash FPGAs, based on a 130-nm flash process, offers the lowest power FPGA, a
single-chip solution, small footprint packages, reprogrammability, and an abundance of advanced
features.

The Flash*Freeze technology used in IGLOOe devices enables entering and exiting an ultra-low power
mode while retaining SRAM and register data. Flash*Freeze technology simplifies power management
through 1/0O and clock management with rapid recovery to operation mode.

The Low Power Active capability (static idle) allows for ultra-low power consumption while the IGLOOe
device is completely functional in the system. This allows the IGLOOe device to control system power
management based on external inputs (e.g., scanning for keyboard stimulus) while consuming minimal
power.

Nonvolatile flash technology gives IGLOOe devices the advantage of being a secure, low power, single-
chip solution that is Instant On. IGLOOe is reprogrammable and offers time-to-market benefits at an
ASIC-level unit cost.

These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

IGLOOe devices offer 1 kbit of on-chip, programmable, nonvolatile FlashROM storage as well as clock
conditioning circuitry based on 6 integrated phase-locked loops (PLLs). IGLOOe devices have up to 3
million system gates, supported with up to 504 kbits of true dual-port SRAM and up to 620 user I/Os.

M1 IGLOOe devices support the high-performance, 32-bit Cortex-M1 processor developed by ARM for
implementation in FPGAs. Cortex-M1 is a soft processor that is fully implemented in the FPGA fabric. It
has a three-stage pipeline that offers a good balance between low power consumption and speed when
implemented in an M1 IGLOOe device. The processor runs the ARMv6-M instruction set, has a
configurable nested interrupt controller, and can be implemented with or without the debug block. Cortex-
M1 is available for free from Microsemi for use in M1 IGLOOe FPGAs.

The ARM-enabled devices have Microsemi ordering numbers that begin with M1AGLE and do not
support AES decryption.

Flash*Freeze Technology

The IGLOOe device offers unique Flash*Freeze technology, allowing the device to enter and exit ultra-
low power Flash*Freeze mode. IGLOOe devices do not need additional components to turn off I/Os or
clocks while retaining the design information, SRAM content, and registers. Flash*Freeze technology is
combined with in-system programmability, which enables users to quickly and easily upgrade and update
their designs in the final stages of manufacturing or in the field. The ability of IGLOOe V2 devices to
support a wide range of core voltage (1.2 V to 1.5 V) allows further reduction in power consumption, thus
achieving the lowest total system power.

When the IGLOOe device enters Flash*Freeze mode, the device automatically shuts off the clocks and
inputs to the FPGA core; when the device exits Flash*Freeze mode, all activity resumes and data is
retained.

The availability of low power modes, combined with reprogrammability, a single-chip and single-voltage
solution, and availability of small-footprint, high pin-count packages, make IGLOOe devices the best fit
for portable electronics.
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IGLOOe Device Family Overview
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Figure 1-1 « IGLOOe Device Architecture Overview

Flash*Freeze Technology

The IGLOOe 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. In addition, 1/0Os 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 states. |/O states are tristated during Flash*Freeze mode or can be set to a
certain state using weak pull-up or pull-down 1/O attribute configuration. No power is consumed by the
1/0 banks, clocks, JTAG pins, or PLL 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. It is also possible to use the Flash*Freeze pin as a regular I/O if
Flash*Freeze mode usage is not planned, which is advantageous because of the inherent low power
static and dynamic capabilities of the IGLOOe device. Refer to Figure 1-2 for an illustration of
entering/exiting Flash*Freeze mode.

Flash*Freeze IGLOOe
Mode Control FPGA

Flash*Freeze Pin

Figure 1-2 = 1GLOOe Flash*Freeze Mode
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IGLOOe Low Power Flash FPGAs

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

VCC=1.575V —»

’ Region 4: 1/0 Region 5: 1/0 buffers are ON
Region 1: 1/0O Buffers are OFF buffers are ON. and power supplies are within
1/0s are functional specification.
(except differential inputs) 1/0Os 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: 1/O buffers are ON.

1/Os are functional (except differential inputs) I/Os are functional: /0 DC

but slower because VCCI/VCC are below specifications are met,
specification. For the same reason, input but I/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=0.75VvV 02V

Region 1: 1/O buffers are OFF

! f

Y

Activation trip point: Min VCCI datasheet specification VeCl
V,=09V+0.15V voltage at a selected I/O

Deactivation trip point: standard; i.e., 1.14 V,1.425V, 1.7 V,
deosvi015\/ 23V,or3.0V

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

Thermal Characteristics

Introduction

The temperature variable in 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 to be higher than the ambient temperature.

EQ 1 can be used to calculate junction temperature.

T, = Junction Temperature = AT + Ty

EQ1

where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0, * P
0ja = Junction-to-ambient of the package. 6j; numbers are located in Table 2-5.
P = Power dissipation
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Power per I/O Pin
Table 2-13 «+ Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings

VCCI Static Power Dynamic Power
(V) PDC6 (mW)' PAC9 (uWW/MHz)2

Single-Ended
3.3 VLVTTL/LVCMOS 3.3 - 16.34
3.3 V LVTTL/LVCMOS — Schmitt trigger 3.3 - 24.49
3.3 V LVCMOS Wide Range ° 3.3 - 16.34
3.3 V LVCMOS Wide Range — Schmitt trigger ° 3.3 - 24.49
2.5V LVCMOS 25 - 4.71
2.5V LVCMOS 25 - 6.13
1.8 VLVCMOS 1.8 - 1.66
1.8 V LVCMOS — Schmitt trigger 1.8 - 1.78
1.5V LVCMOS (JESD8-11) 1.5 - 1.01
1.5V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 0.97
1.2V LVCMOS # 1.2 - 0.60
1.2 V LVCMOS — Schmitt trigger * 1.2 - 0.53
1.2 V LVCMOS Wide Range 1.2 - 0.60
1.2 V LVCMOS Wide Range — Schmitt trigger 4 1.2 - 0.53
3.3V PCI 3.3 - 17.76
3.3 V PCI — Schmitt trigger 3.3 - 19.10
3.3V PCI-X 3.3 - 17.76
3.3 V PCI-X — Schmitt trigger 3.3 - 19.10
Voltage-Referenced
3.3V GTL 3.3 2.90 7.14
25V GTL 25 2.13 3.54
3.3V GTL+ 3.3 2.81 2.91
25V GTL+ 25 2.57 2.61
HSTL (1) 1.5 0.17 0.79
HSTL (II) 1.5 0.17 .079
SSTL2 (1) 25 1.38 3.26
SSTL2 (II) 25 1.38 3.26
SSTL3 (1) 3.3 3.21 7.97
SSTL3 (II) 3.3 3.21 7.97
Differential
LVvDS 25 2.26 0.89
LVPECL 3.3 5.71 1.94
Notes:

1. PDCE is the static power (where applicable) measured on VCCI.
PACS is the total dynamic power measured on VCCI.

2.
3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8b specification.
4. Applicable for IGLOOe V2 devices only.
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IGLOOe DC and Switching Characteristics

Table 2-14 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings1

CLoAD VCCI Static Power Dynamic Power
(PF) (V) PDC7 (mW)?2 PAC10 (uWW/MHz)3

Single-Ended
3.3V LVTTL/LVCMOS 5 3.3 - 148.00
3.3 V LVCMOS Wide Range * 5 3.3 - 148.00
2.5V LVCMOS 5 25 - 83.23
1.8 V LVCMOS 5 1.8 - 54.58
1.5V LVCMOS (JESD8-11) 5 1.5 - 37.05
1.2 V LVCMOS (JESD8-11) 5 1.2 - 17.94
1.2 V LVCMOS (JESD8-11) — Wide 17.94
Range
3.3V PCI 10 3.3 - 204.61
3.3V PCI-X 10 3.3 - 204.61
Voltage-Referenced
3.3V GTL 10 3.3 - 24.08
25V GTL 10 25 - 13.52
3.3V GTL+ 10 3.3 - 2410
25V GTL+ 10 25 - 13.54
HSTL (1) 20 1.5 7.08 26.22
HSTL (Il) 20 1.5 13.88 27.18
SSTL2 (1) 30 25 16.69 105.56
SSTL2 (1) 30 25 25.91 116.60
SSTL3 (1) 30 3.3 26.02 114.67
SSTL3 (I1) 30 3.3 42.21 131.69
Differential
LVDS - 25 7.70 89.62
LVPECL - 3.3 19.42 167.86
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
PDC?7 is the static power (where applicable) measured on VCCI.

2.
3. PAC10 is the total dynamic power measured on VCCI.
4

. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8b specification.
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IGLOOe DC and Switching Characteristics

Table 2-26 + Summary of I/O Timing Characteristics—Software Default Settings
Std. Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI (per standard)
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WOStandard | 5§ |f5|o |8 |d |S| 5| 5|8 | 8| w| N NI I F|IS|[H|S
3.3VLVTTL/ 12 12 |High| 5 — |[1.55|2.47|0.26(1.31(1.58(1.10(2.51(2.04(3.28(3.97(8.29(7.82( ns
3.3V LVCMOS
3.3V LVCMOS|100 pA| 12 |High|{ 35| — ]1.55(3.40|0.26(1.66(2.14|1.10(3.40]|2.68(4.55|5.49|9.19|8.46| ns
Wide Range1’2
2.5V LVCMOS 12 12 |High| 5 — 11.55]2.5110.26(1.55|1.77(1.10|2.54|2.22(3.36|3.85(8.33|8.00| ns
1.8V LVCMOS 12 12 |High| 5 - [1.55]2.75(0.26]1.53|1.96|1.10|2.78]2.40|3.68|4.56|8.57|8.19| ns
1.5V LVCMOS 12 12 |High| 5 — 11.55]3.1010.26(1.7212.16(1.10|3.15|2.70(3.86|4.68(8.93|8.49| ns
1.2V LVCMOS 2 2 |High| 5 — [1.55]4.06(0.26]2.09]2.95]|1.10(3.92|3.46|4.01]|3.79]19.7119.24| ns
1.2V LVCMOS|100 yA| 2 [High| 5 — |1.55]4.06]|0.26(2.0912.95(1.10]3.92(3.46|4.01|3.79(9.71|9.24| ns
Wide Range'-
3.3V PCI PerPCl| - |High| 10 25%11.55(2.76(0.26(1.19]1.63]1.10|2.79]|2.16|3.29(3.97|8.58|7.94| ns
spec
3.3V PCI-X Per — [High| 10 25%(1.55(2.76(0.25(1.22]1.58]1.10|2.79]|2.16|3.29(3.97|8.58|7.94| ns
PCI-X
spec
3.3V GTL 20° — [High| 10| 25 [1.55|2.08]|0.25(2.76| — (1.10]2.09|2.08| - — |7.88|7.87| ns
2.5V GTL 20° — [High| 10| 25 [1.55]2.17]|0.25(2.35| — (1.10]2.20|2.13| - — |[7.99(7.91| ns
3.3V GTL+ 35 — [High| 10| 25 [1.55|2.12]0.25(1.62| — (1.10]|2.14|2.07| - — |7.93|7.85| ns
2.5V GTL+ 33 — [High| 10| 25 [1.55]|2.25|0.25(1.55| — (1.10]2.27|2.10| - — |8.06(7.89| ns
HSTL (1) 8 — [High| 20| 50 [1.55|3.09]/0.25(1.95| — (1.10]3.11|3.09| - — 18.90(8.88| ns
HSTL (Il) 15 — [High| 20| 25 [1.55]|2.94|0.25(1.95| — (1.10]|2.98|2.74| - — |8.77|8.53| ns
SSTL2 (1) 15 — [High| 30| 50 [1.55]|2.18|0.25(1.40| — (1.10]2.21|2.03| - - [7.99(7.82| ns
SSTL2 (1) 18 — [High| 30| 25 [1.55]2.21|0.25(1.40| — (1.10]|2.24|1.97| - — |8.03|7.76| ns
SSTL3 (I) 14 — [High| 30| 50 [1.55]2.33|0.25(1.33| — (1.10]2.36|2.02| - - |8.15|7.81| ns
SSTL3 (1) 21 — [High| 30| 25 [1.55]2.13|0.25(1.33| — (1.10]|2.16|1.89| - — |7.94|7.67| ns

Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMOS 3.3 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. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.

4. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-12 on page 2-49 for
connectivity. This resistor is not required during normal operation.

5. Output drive strength is below JEDEC specification.
6. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

@
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IGLOOe Low Power Flash FPGAs

1.8 VLVCMOS

Low-Voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-52 « Minimum and Maximum DC Input and Output Levels

18V

LVCMOS VIL VIH VoL VOH IOL|IOH| IOSH IosL |nL'{nH?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength | V ', ' v ' v mA|mA| mA3 mA3  |pA4|pA?
2 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 2 9 11 10| 10
4 mA -0.3 [ 0.35*VCCl| 0.65*VCCI| 3.6 | 045 | VCCI-0.45 4 17 22 10| 10
6 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 6 35 44 10( 10
8 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 8 45 51 10| 10
12 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-045| 12| 12 91 74 10| 10
16 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-0.45| 16| 16 91 74 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. lIH 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.

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

R

R to VCCI for t, 5/ ty / ty g

R=1k
R to GND for ty / ty / tzpg

Test Point
:|_ Test Point

Datapath T 35pF  Enable Path T 5 F for tyy/ tys / try / o

5 pF fortyz /1t

Figure 2-9 « AC Loading
Table 2-53 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.8 0.9 - 5
Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.
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IGLOOe Low Power Flash FPGAs

2.5V GTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential amplifier
input buffer and an open-drain output buffer. The VCCI pin should be connected to 2.5 V.

Table 2-77 « Minimum and Maximum DC Input and Output Levels

2.5 GTL VIL VIH VOL | VOH |IOL|IOH| IOSH IosL (i {uH?
Drive Min. Max. Min. Max. | Max. | Min. Max. Max.

Strength ' Y, ' Y, ' V |[mAlmA| mA3 mA?  [pA4[pat
20 mAS -0.3 | VREF -0.05|VREF +0.05| 3.6 0.4 - |20| 20 169 124 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.

2.
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

A

Currents are measured at 85°C junction temperature.
Output drive strength is below JEDEC specification.

1IH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

VTT

GTL 25

T’IOpF

Test Point

Figure 2-14 « AC Loading

Table 2-78 «+ AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) | VREF (typ.) (V) | VTT (typ.) (V) CrLoap (PF)
VREF - 0.05 VREF + 0.05 0.8 0.8 1.2 10
Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-79 « 2.5V GTL — Applies to 1.5 V DC Core Voltage

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

Worst-Case VCCI=3.0 VVREF = 0.8 V
Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 0.98 190 | 0.19 | 2.04 0.67 1.94 | 1.87 5.57 | 5.50 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 2-80 « 2.5V GTL — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI=3.0VVREF =08V

Speed Grade tooutr | tor | toin | tey | teout | tzr | tzu |tz | thz | tas | tzus | Units
Std. 1.55 216 | 0.26 | 2.35 1.10 220 | 213 8.01 | 7.94 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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IGLOOe DC and Switching Characteristics

HSTL Class |

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
IGLOOe devices support Class |. This provides a differential amplifier input buffer and a push-pull output

buffer.
Table 2-89 « Minimum and Maximum DC Input and Output Levels
HSTL Class
I VIL VIH voL VOH |IOL|IOH| IOSH losL |IL'|nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength v ' v v ' v mA|mA| mA3 mA3  [pA%|pA?t
8 mA -0.3 | VREF-0.1| VREF +0.1| 3.6 04 |VCCI-04| 8| 8 32 39 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.

2. 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.
3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
4. Currents are measured at 85°C junction temperature.

V7
HSTL
Class | 50
Test Point

TZOpF

Figure 2-17 « AC Loading

Table 2-90 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (pPF)
VREF — 0.1 VREF + 0.1 0.75 0.75 0.75 20
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-91 « HSTL Class | — Applies to 1.5 V DC Core Voltage

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

Worst-Case VCCI=1.4V VREF =0.75V
Speed Grade toour | tor | toin | tey | teour | tz | tzn |tz | thz | tas | tzws | Units
Std. 0.98 274 | 019 | 1.77 0.67 279 | 2.73 6.42 | 6.36 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 2-92 « HSTL Class | — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=1.4V VREF =0.75V

Speed Grade toour | tor | toin | tey | teout | tzL | tzn |tz | thz | tas | tzus | Units
Std. 1.55 3.10 | 0.26 | 1.94 1.10 3.12 | 3.10 8.93 | 8.91 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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SSTL2 Class Il

Stub-Speed Terminated Logic for 2.5 V. memory bus standard (JESD8-9). IGLOOe devices support Class
1. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-101 » Minimum and Maximum DC Input and Output Levels

SSTL2

Class I VIL VIH VOL VOH IOL(IOH| IOSH losL |uL'|nH2
Drive Min. Max. Min. Max. [ Max. Min. Max. Max.

Strength Y, v ' Y, Y, ' mA|[mA| mA3 mA3?  [uA%|pA?
18 mA -0.3 [ VREF-0.2|VREF +0.2| 3.6 0.35 | VCCI-0.43( 18 | 18 169 124 10( 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. 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.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
4. Currents are measured at 85°C junction temperature.

Vo7
SSTL2 —
Class Il 25
Test Point
25

T 30 pF

Table 2-102 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Input Low (V) Input HIGH (V) | Measuring Point* (V) | VREF (typ.) (V) VTT (typ.) (V) CrLoabp (pPF)
VREF - 0.2 VREF + 0.2 1.25 1.25 1.25 30
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-103 « SSTL 2 Class Il — Applies to 1.5 V DC Core Voltage

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

Worst-Case VCCI =2.3VVREF=1.25V
Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 0.98 194 | 019 | 1.15 0.67 1.97 | 1.66 5.60 | 5.29 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 2-104 « SSTL 2 Class Il — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=2.3VVREF =125V

Speed Grade tooutr | tor | toin | tey | teout | tzr | tzu |tz | thz | tas | tzus | Units
Std. 1.55 220 | 0.26 | 1.39 1.10 224 | 1.97 8.05 | 7.78 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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DC Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Units
VCCI Supply Voltage 3.0 3.3 3.6 \Y,
VOL Output Low Voltage 096 | 1.27 | 1.06 | 143 | 1.30 | 1.57 \%
VOH Output High Voltage 1.8 2.1 192 | 228 ( 213 | 2.41 \Y,
VIL, VIH Input Low, Input High Voltages 0 3.6 0 3.6 0 3.6 \%
VODIFF Differential Output Voltage 0.625| 0.97 | 0.625 | 0.97 | 0.625 | 0.97 \Y,
VOCM Output Common Mode Voltage 1.762 | 198 [ 1.762 | 1.98 | 1.762 | 1.98 \%
VICM Input Common Mode Voltage 1.01 257 | 1.01 257 | 1.01 2.57 V
VIDIFF Input Differential Voltage 300 300 300 mV
Table 2-118 « AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) VREF (typ.) (V)
1.64 1.94 Cross point -

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

Timing Characteristics

1.5 V DC Core Voltage

Table 2-119 « LVPECL - Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Speed Grade

tbout

top

toin

tpy

Units

Std.

0.98

1.75

0.19

1.45

ns

Note:

1.2 V DC Core Voltage

Table 2-120 « LVPECL - Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 3.0 V

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

Speed Grade

tbout

top

toin

tpy

Units

Std.

1.55

2.16

0.26

1.70

ns

Note:

For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Revision 13

2-65



&S Microsemi

IGLOOe Low Power Flash FPGAs

Table 2-121 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register F, H
torp Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
torEe Enable Hold Time for the Output Data Register GH
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toePrE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I, H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register A E
tisup Data Setup Time for the Input Data Register C A
tiHD Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tiPrE2Q Asynchronous Preset-to-Q of the Input Data Register D E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: See Figure 2-26 on page 2-66 for more information.
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Output Register

tOCKMPWH tOCKMPW |

Z 50% \

tosup| torp
Data_out 1 50% 0 * 50% X X X
Enable 50%. ‘ ¢ toREMPRE
L tone »OWPR ﬂQECPRE
I~ 50% 50% 50%
Preset tosue /
t
t toreccLR OREMCLR
OWCLR
_ |
Clear 50%] 50% 50%
toprE2Q

DOUT

lOCLKQ

50% 50% 1\ 50%
toctrea

Figure 2-29 « Output Register Timing Diagram

Timing Characteristics
1.5 V DC Core Voltage

Table 2-125 » Output Data Register Propagation Delays

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

Parameter Description Std. | Units
tocLka Clock-to-Q of the Output Data Register 1.00 [ ns
tosup Data Setup Time for the Output Data Register 0.51 ns
toup Data Hold Time for the Output Data Register 0.00 ( ns
tosue Enable Setup Time for the Output Data Register 0.70 [ ns
tonE Enable Hold Time for the Output Data Register 0.00 ( ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 134 | ns
toprE2Q Asynchronous Preset-to-Q of the Output Data Register 1.34| ns
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 | ns
torRECCLR 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
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 019 ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0.31 ns
tockmPwL 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 2-6 on page 2-6 for derating values.
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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The IGLOOe library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the IGLOO, Fusion,

and ProASIC3 Macro Library Guide.

A A
Y O— Y

B B
A —

AND2 }—Y A — v
5| NAND2

5 —
A

A

)) Y B } Y
B C

&/

A A \
MAJ3 —o
A—] 5 v MUX2 Y
B—{ NAND3 B 1
C—
c
S

Figure 2-35 « Sample of Combinatorial Cells
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Fanout =4

| }

Net

A

Length = 1 VersaTile

Net

Length = 1 VersaTile

Net

Length = 1 VersaTile

Net

Length = 1 VersaTile

VCC

/

NAND2 or Any
Combinatorial

NAND2 or Any
Combinatorial

NAND2 or Any
Combinatorial

NAND2 or Any
Combinatorial
Logic

tpp = MAX(tpp(rR): tPD(RF):
teo(FFy tPp(FR)) Where edges are
applicable éor a particular
combinatorial cell

Y

Logic

Logic

Logic

50% 50%
A B, C GND
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50% / \ 50%
ouT / \
GND
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— — (FF)
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t
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Figure 2-36 « Timing Model and Waveforms
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cKMPWH, fckmPwL

e
twp
—»tSUD<—>
Data 50% 0 50% X X
EN
50% twpre  fRECPRE ¢
] REMPRE
T 50% | 50% 50%
PRE tsue
twolr  |——|-—|tRECCLR =1 ~trRemcLr
9 9 50%
olR 50 /7 50% / b
tPrE2Q
N ] tCLR2Q
50% 50% 50%
Out
toika [

Figure 2-38 « Timing Model and Waveforms

Timing Characteristics
1.5 V DC Core Voltage

Table 2-137 « Register Delays

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

Parameter Description Std. | Units
teLka Clock-to-Q of the Core Register 0.89 ns
tsup Data Setup Time for the Core Register 0.81 ns
tHp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 0.73 ns
tHE Enable Hold Time for the Core Register 0.00 ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.60 ns
tPrRE2Q Asynchronous Preset-to-Q of the Core Register 0.62 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.23 ns
tweLr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 0.56 ns
tekmPwL Clock Minimum Pulse Width LOW for the Core Register 0.56 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Applies to 1.2 V DC Core Voltage

Table 2-147 « RAM4K9
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14V

Parameter Description Std. Units
tas Address Setup Time 1.53 ns
tAH Address Hold Time 0.29 ns
tens REN, WEN Setup Time 1.50 ns
tENH REN, WEN Hold Time 0.29 ns
teks BLK Setup Time 3.05 ns
tBKH BLK Hold Time 0.29 ns
tps Input Data (DIN) Setup Time 1.33 ns
toH Input Data (DIN) Hold Time 0.66 ns
tckar Clock High to New Data Valid on DOUT (output retained, WMODE = 0) 6.61 ns
Clock High to New Data Valid on DOUT (flow-through, WMODE = 1) 5.72 ns
tcka2 Clock High to New Data Valid on DOUT (pipelined) 3.38 ns
tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same| 0.30 ns
address; applicable to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on| 0.89 ns
same address; applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on| 1.01 ns
same address; applicable to opening edge
trsTBQ RESET Low to Data Out Low on DOUT (pass-through) 3.86 ns
RESET Low to Data Out Low on DOUT (pipelined) 3.86 ns
tREMRSTB RESET Removal 1.12 ns
tRECRSTB RESET Recovery 5.93 ns
tMPWRSTB RESET Minimum Pulse Width 1.18 ns
teye 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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FG256 FG256 FG256

Pin Number| AGLE600 Function Pin Number| AGLE600 Function Pin Number| AGLE600 Function
G13 GCC1/1050PPB2V1 K1 GFC2/I0115PSB6V1 M5 VMV5
G14 I044NDB2V1 K2 10113PPB6V1 M6 VCCIB5
G15 1044PDB2V1 K3 10112PDB6V1 M7 VCCIB5
G16 I049NSB2V1 K4 10112NDB6V1 M8 I084NDB5V0
H1 GFBO/IO119NPB7V0 K5 VCCIB6 M9 1084PDB5V0
H2 GFA0/10118NDB6V1 K6 VCC M10 VCCIB4
H3 GFB1/10119PPB7V0 K7 GND M11 VCCIB4
H4 VCOMPLF K8 GND M12 VMV3
H5 GFCO0/I0120NPB7V0 K9 GND M13 VCCPLD
H6 VCC K10 GND M14 GDB1/1066PPB3V1
H7 GND K11 VCC M15 GDC1/1065PDB3V1
H8 GND K12 VCCIB3 M16 I061NDB3V1
H9 GND K13 IO54NPB3V0 N1 10105PDB6V0
H10 GND K14 I057NPB3V0 N2 I0105NDB6V0
H11 VCC K15 IO55NPB3V0 N3 GEC1/10104PPB6V0
H12 GCCO0/IO50NPB2V1 K16 I057PPB3V0 N4 VCOMPLE
H13 GCB1/1051PPB2V1 L1 I0113NPB6V1 N5 GNDQ
H14 GCAO0/I052NPB3V0 L2 10109PPB6V0O N6 GEA2/10101PPB5V2
H15 VCOMPLC L3 10108PDB6V0 N7 I092NDB5V1
H16 GCBO0/IO51NPB2V1 L4 10108NDB6V0 N8 I090NDB5V1
J1 GFA2/10117PSB6V1 L5 VCCIB6 N9 I082NDB5V0
J2 GFA1/10118PDB6V1 L6 GND N10 I074NDB4V1
J3 VCCPLF L7 VCC N11 1074PDB4V1
J4 10116NDB6V1 L8 VCC N12 GNDQ
J5 GFB2/10116PDB6V1 L9 VCC N13 VCOMPLD
J6 VCC L10 VCC N14 VITAG
J7 GND L11 GND N15 GDCO0/I065NDB3V1
J8 GND L12 VCCIB3 N16 GDA1/1067PDB3V1
J9 GND L13 GDBO0/IO66NPB3V1 P1 GEB1/10103PDB6V0
J10 GND L14 IO60NDB3V1 P2 GEBO0/IO103NDB6V0
J1 VCC L15 I060PDB3V1 P3 VMV6
J12 GCB2/1054PPB3V0 L16 1061PDB3V1 P4 VCCPLE
J13 GCA1/1052PPB3V0 M1 I0109NPB6V0O P5 I0101NPB5V2
J14 GCC2/I055PPB3V0 M2 I0106NDB6VO0 P6 1095PPB5V1
J15 VCCPLC M3 10106PDB6V0 P7 1092PDB5V1
J16 GCA2/I053PSB3V0 M4 GECO0/I0104NPB6V0 P8 1090PDB5V1
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FG896 FG896 FG896
AGLE3000 AGLE3000 AGLE3000
Pin Number Function Pin Number Function Pin Number Function

AF29 GNDQ AH4 FF/GEB2/10232PPB5 AJ8 10213NDB5V2
AF30 GND V4 AJ9 10213PDB5V2
AG1 10238NPB6V0 AHS VCCIBS AJ10 I0209NDB5V1
AG2 VCC AHG I0219NDBSV3 AJ11 10209PDB5V1
AG3 10232NPB5V4 AHT 10219PDBSV3 AJ12 10203NDB5V1
AG4 GND AH8 10227NDBSV4 AJ13 10203PDB5V1
AG5 10220PPB5V3 AHS 10227PDBSV4 AJ14 10197NDB5V0
AG6 10228PDB5V4 AH1T0 10225PPBSV3 AJ15 10195PDB5V0
AG7 10231NDB5V4 AHT 10223PPBOV3 AJ16 I0183NDB4V3
AG8 GEC2/10231PDB5V4 AH1T2 I0211NDBSV2 AJ17 10183PDB4V3
AG9 10225NPB5V3 AHTS 10211PDBSV2 AJ18 I0179NPB4V3
AG10 10223NPB5V3 AHT4 10205PPBSV1 AJ19 10177PDB4V2
AG11 10221PDB5V3 AHTS 10195NDBSVO AJ20 10173NDB4V2
AG12 10221NDB5V3 AH16 I0185NDB4V3 AJ21 10173PDB4V2
AG13 I0205NPB5V1 AHT7 10185PDB4VS AJ22 I0163NDB4V1
AG14 I0199NDB5V0 AH1T8 10181PDBA4V3 AJ23 10163PDB4V1
AG15 10199PDB5V0 AHTS 10177NDB4V2 AJ24 10167NPB4V1
AG16 10187NDB4V4 AH20 I0171NPBAV2 AJ25 vCC

AG17 10187PDB4V4 AH21T 10165PPBAV1 AJ26 I0156NPB4V0
AG18 I0181NDB4V3 AH22 10161PPB4VO AJ27 VCC

AG19 10171PPB4V2 AHZ3 10157NDB4V0 AJ28 TMS

AG20 I0165NPB4V1 AH24 10157PDBA4VO AJ29 GND

AG21 10161NPB4V0 AH25 10155NDB4VO AJ30 GND

AG22 10159NDB4V0 AH26 vecrs4 AK2 GND

AG23 10159PDB4V0 AH27 ol AK3 GND

AG24 10158PPB4V0 AH28 vee AK4 10217PPB5V2
AG25 GDB2/10155PDB4V0 AH29 VPUMP AK5 GND

AG26 GDA2/10154PPB4V0 AH30 GND AK6 10215PPB5V2
AG27 GND A GND AK7 GND

AG28 VITAG AJ2 GND AK8 10207NDB5V1
AG29 vce AJ3 GEA2/10233PPBSV4 AK9 10207PDB5V1
AG30 I0149NDB3V4 A4 vee AK10 10201NDB5V0
AH1 GND AJS I0217NPBSV2 AK11 10201PDB5V0
AH2 10233NPB5V4 AJe vee AK12 10193NDB4V4
AH3 VCC AJ7 I0215NPBSV2 AK13 10193PDB4V4
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