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&S Microsemi

IGLOOe Low Power Flash FPGAs
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
modes usage. Microsemi recommends using the PowerCalculator 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 = 0 V

Table 2-9 + Quiescent Supply Current (IDD), IGLOOe Flash*Freeze Mode*

Core Voltage AGLE600 AGLE3000 Units
Typical (25°C) 1.2V 34 95 MA
1.5V 72 310 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 and Table 2-14 on page 2-10 (PDC6 and PDC?7).

Table 2-10 - Quiescent Supply Current (IDD) Characteristics, IGLOOe Sleep Mode*

Core Voltage AGLEG600 AGLE3000 Units
VCCI/VJTAG = 1.2 V (per bank) 1.2V 1.7 1.7 pA
Typical (25°C)
VCCI/VJTAG = 1.5V (per bank) 12V/15V 1.8 1.8 MA
Typical (25°C)
VCCI/VJTAG = 1.8 V (per bank) 1.2V/15V 1.9 1.9 MA
Typical (25°C)
VCCI/VJTAG = 2.5 V (per bank) 12V/15V 22 22 MA
Typical (25°C)
VCCI/VJTAG= 3.3 V (per bank) 1.2V/15V 25 25 PA
Typical (25°C)

Note: *IDD = Nganks * ICCI. Values do not include I/O static contribution, which is shown in Table 2-13 on page 2-9
and Table 2-14 on page 2-10 (PDC6 and PDC?7).

Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOOe Shutdown Mode*

Core Voltage AGLE600 AGLE3000 Units

Typical (25°C) 1.2V/15V 0 0 MA
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IGLOOe DC and Switching Characteristics

Table 2-12 « Quiescent Supply Current (IDD) Characteristics, No Flash*Freeze Mode'

Typical (25°C)

| Core Voltage | AGLE600 AGLE3000 Units

ICCA Current?
Typical (25°C) 12V 28 89 HA

15V 82 320 HA
ICCI or IJTAG Current®
VCCI/VJTAG = 1.2 V (per bank) 1.2V 1.7 1.7 MA
Typical (25°C)
VCCI/VJTAG =15V (perbank) | 1.2V/15V 1.8 1.8 HA
Typical (25°C)
VCCI/VJTAG =1.8V (perbank) | 1.2V/15V 1.9 1.9 HA
Typical (25°C)
VCCI/VJTAG =25V (perbank) | 1.2V/15V 2.2 2.2 HA
Typical (25°C)
VCCI/VJTAG= 3.3 V (per bank) 12V/15V 25 25 HA

Notes:

1. IDD = Nganks * ICCl + ICCA. JTAG counts as one bank when powered.
2. Includes VCC and VPUMP and VCCPLL currents.

3. Values do not include I/O static contribution (PDC6 and PDC?7).
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IGLOOe Low Power Flash FPGAs

Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the

toggle rate of a net is 100%, this means that this net switches at half the clock frequency. Below are
some examples:

+ The average toggle rate of a shift register is 100% as all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:

— Bit0 (LSB) = 100%

- Bit1 =50%

- Bit2 =25%

— Bit7 (MSB)=0.78125%

— Average toggle rate = (100% + 50% + 25% + 12.5% + ... + 0.78125%) / 8
Enable Rate Definition
Output enable rate is the average percentage of time during which tristate outputs are enabled. When
nontristate output buffers are used, the enable rate should be 100%.

Table 2-19 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
OLq Toggle rate of VersaTile outputs 10%
(07 I/O buffer toggle rate 10%
Table 2-20 - Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B I/O output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%
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IGLOOe DC and Switching Characteristics

Overview of I/0 Performance

Summary of I/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-21 «+ Summary of Maximum and Minimum DC Input and Output Levels
Applicable to Commercial and Industrial Conditions

Equivalent VIL VIH VoL VOH [loL'|ioH!
Software
Default

110 Drive Drive |[Slew|Min. Max. Min. Max. Max. Min.
Standard |[Strength Strength2 Rate| V v \' \' v \' mA [ mA
3.3V 12 mA 12 mA | High[-0.3 0.8 2 3.6 0.4 2.4 12| 12
LVTTL /
3.3V
LVCMOS
3.3V 100 pA | 12mA [High|-0.3 0.8 2 3.6 0.2 VCCI-0.2(0.1(0.1
LVCMOS
\Wide
Range3
2.5V 12 mA 12mA | High[-0.3 0.7 1.7 3.6 0.7 1.7 12| 12
LVCMOS
1.8V 12 mA 12mA | High[-0.3| 0.35*VCCI| 0.65* VCCI | 3.6 0.45 VCCI-045 12| 12
LVCMOS
1.5V 12 mA 12 mA | High[-0.3| 0.35*VCCI| 0.65*VCCI | 3.6 [ 0.25*VCCI|0.75 *VCCI| 12| 12
LVCMOS
1.2V 2mA 2mA High |-0.3| 0.35* VCCI| 0.65*VCCI | 3.6 | 0.25*VCCI|0.75*VCCI[ 2 | 2
LVCMOS
1.2V 100 pA 2mA High |-0.3| 0.3*VCCI | 0.7 *VCCI | 3.6 0.1 VCCI-0.1{0.1{0.1
LVCMOS
\Wide
Range4
3.3V PCI Per PCI Specification
3.3V PCI-X Per PCI-X Specification
3.3V GTL |20 mA®| 20 mA® |High|-0.3|VREF —0.05| VREF +0.05| 3.6 04 - 20| 20
2.5V GTL |[20mA®| 20 mAS |High|-0.3|VREF-0.05| VREF +0.05| 3.6 0.4 - 20| 20
3.3V GTL+| 35 mA 35mA [High|-0.3| VREF-0.1| VREF +0.1 | 3.6 0.6 - 35| 35
2.5V GTL+| 33 mA 33mA [High|-0.3| VREF-0.1| VREF +0.1 | 3.6 0.6 - 33| 33
HSTL (1) 8 mA 8 mA High |-0.3| VREF-0.1| VREF +0.1 | 3.6 0.4 VCCI-04| 8| 8
Notes:

1. Currents are measured at 85°C junction temperature.

2. 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.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-12 specification.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.
Output drive strength is below JEDEC specification.

Output Slew Rates can be extracted from IBIS Models, http://www.microsemi.com/soc/download/ibis/default.aspx.

© oA W
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IGLOOe DC and Switching Characteristics

Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic is a general purpose standard (EIA/JESD) for 3.3V
applications. It uses an LVTTL input buffer and push-pull output buffer. The 3.3 V LVCMOS standard is
supported as part of the 3.3 V LVTTL support.

Table 2-34 + Minimum and Maximum DC Input and Output Levels

3.3VLVTTL/
3.3 VLVCMOS VIL VIH VOL | VOH [IOL|IOH| IOSH losL |uL'{nH?
Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength | V v ', v v V |mAlmA| mA3 mA3  |uA*|pA?
4 mA -0.3 0.8 2 3.6 0.4 24 | 4| 4 25 27 10| 10
8 mA -0.3 0.8 2 3.6 0.4 24 | 8| 8 51 54 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 | 12|12 103 109 10| 10
16 mA -0.3 0.8 2 3.6 0.4 24 | 16| 16 132 127 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 | 24|24 268 181 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.
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Figure 2-7 = AC Loading

Table 2-35 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 3.3 1.4 - 5
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.
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IGLOOe DC and Switching Characteristics

1.2 V DC Core Voltage

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

Drive Strength 2?:3: toout| top | toin | tpy | tpys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
4 mA Std. | 1.55 | 6.25 [0.26|1.55(1.77| 1.10 | 6.36 | 5.34 [2.81|2.63(12.14(11.13| ns
8 mA Std. | 1.55 | 5.18 (0.26 [1.55(1.77| 1.10 | 5.26 | 4.61 [3.13[3.32(11.05|10.39| ns
12 mA Std. | 1.55 | 442 [0.26|1.55(1.77| 1.10 | 4.49 | 4.08 [3.36|3.76 [ 10.28 | 9.86 | ns
16 mA Std. | 1.55 | 4.19 (0.26 [1.55(1.77| 1.10 | 425 | 3.96 (3.40(3.89(10.04| 9.75 | ns
24 mA Std. | 1.55 [ 4.09 (0.26|1.55(1.76 | 1.10 | 4.15 | 3.97 [3.47|4.32( 9.94 | 9.76 | ns

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

Table 2-51 « 2.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

eed

Drive Strength Z?ade toout | top | toin | tepy [ tepys |teouT| tzL | tzn | tiz | thz | tzs | tzus | Units
4 mA Std. 155 |3.38|0.26|1.55|1.77 | 1.10 [ 3.42(3.11 (2.81|2.72| 9.21 | 8.89 ns
8 mA Std. 1.55 (2.830.26|1.55(1.77 ] 1.10 [2.87|2.51(3.13|3.42| 8.66 | 8.30 ns
12 mA Std. 155 1251|026 |155|1.77| 1.10 [2.54 (2.22 [ 3.36 [ 3.85 | 8.33 | 8.00 ns
16 mA Std. 155 (2.4510.26 |1.55(1.77 ]| 110 [2.48|2.16(3.40|3.97 | 8.27 | 7.95 ns
24 mA Std. 155 |1 246|026 |1.55|1.77 | 1.10 [2.49(2.09 [ 3.47 [4.44 | 8.28 | 7.88 ns
Notes:

1. Software default selection highlighted in gray.

2. 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

1.2 V DC Core Voltage

Table 2-56 « 1.8 VLVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC =1.14 V, Worst-Case VCCI=1.7V

Drive Strength 2?:3: toout| top | toin | tpy | tpys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
2mA Std. | 1.55 | 8.21 [0.26|1.53(1.96| 1.10 | 8.35 | 6.88 [2.87|1.70 [ 14.14 [ 12.67 | ns
4 mA Std. | 1.55 | 6.83 [0.261.53(1.96( 1.10 | 6.94 | 5.88 (3.27(3.18(12.73| 11.67 | ns
6 mA Std. [ 1.55 [ 5.85 [0.26|1.53(1.96| 1.10 | 594 | 5.19 [3.53|3.37 (11.73 (10.98 | ns
8 mA Std. [ 1.55 [ 552 [0.26|1.53(1.96| 1.10 | 5.61 | 5.06 [3.59|3.88(11.39 (10.84 | ns
12 mA Std. | 1.55 | 542 [0.26|1.53(1.96| 1.10 | 5.51 | 5.06 [3.68|4.44(11.30 [ 10.85| ns
16 mA Std. | 1.55 | 542 (0.26(1.53(1.96( 1.10 | 551 | 5.06 (3.68 [4.44(11.30|10.85| ns

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

Table 2-57 « 1.8 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 = 1.7 V

Drive Strength 2?::2 tooutr| tor | toin | tpy |teys |teouT| tzL | tzn | tz | thz | tzs | tzus | Units
2mA Std. | 1.55 | 3.82 [0.261.53|1.96( 1.10 [3.98| 3.87 |2.86|1.72| 9.76 | 9.66 | ns
4 mA Std. | 1.55 | 3.25 [0.26|1.53|1.96( 1.10 | 3.30| 3.01 |3.26(3.26 | 9.08 | 8.79 | ns
6 mA Std. | 1.55 [ 2.84 [0.26]1.53|1.96( 1.10 [2.88| 2.58 | 3.53|3.81( 8.66 | 8.37 [ ns
8 mA Std. | 1.55 | 2.76 [0.26|1.53|1.96( 1.10 |2.80| 2.50 | 3.58 |3.97 | 8.58 | 8.29 | ns
12 mA Std. | 1.55 [ 2.75 [0.26|1.53|1.96( 1.10 [2.78 | 2.40 |3.68|4.56 | 857 | 8.19 [ ns
16 mA Std. | 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

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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1.2 V DC Core Voltage

Table 2-62+ 1.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.4V

Drive Strength 2?:3: toout| top | toin | tpy | tpys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
2mA Std. | 1.55 | 8.53 [0.26|1.72(2.16| 1.10 | 8.67 | 7.05 [3.39|3.09(14.46  12.83 | ns
4 mA Std. | 1.55 | 7.34 (0.26 (1.72|2.16| 1.10 | 7.46 | 6.22 (3.70(3.73(13.25|12.01| ns
6 mA Std. | 1.55 [ 6.91 [0.26|1.72(2.16| 1.10 | 7.03 | 6.07 [3.77|3.90 12.82(11.85| ns
8 mA Std. | 1.55 | 6.83 [0.26 [1.72(2.16| 1.10 | 6.94 | 6.07 [2.91(4.54(12.73|11.86 | ns
12 mA Std. | 1.55 | 6.83 [0.26|1.72(2.16| 1.10 | 6.94 | 6.07 [2.91|4.54 (12.73(11.86 | ns

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

Table 2-63 « 1.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

eed

Drive Strength Z?ade toout | top | toin | tepy [ tepys |teouT| tzL | tzn | tiz | thz | tzs | tzus | Units
2mA Std. 155 |3.7210.26 |1.7212.16 | 1.10 [ 3.78 (3.45(3.38 (3.19| 9.56 | 9.24 ns
4 mA Std. 155 [3.2310.26|1.72(2.16| 1.10 [3.27|2.92(3.69|3.83 | 9.06 | 8.71 ns
6 mA Std. 155 |3.13|0.26|1.7212.16| 1.10 [ 3.18(2.82(3.76 [ 4.01 | 8.96 | 8.61 ns
8 mA Std. 155 (3.1010.26 |1.72|2.16 | 1.10 [3.15]|2.70 [ 3.86 | 4.68 | 8.93 | 8.49 ns
12 mA Std. 155 |13.100.26 | 1.72|2.16 | 1.10 [ 3.15(2.70 [ 3.86 [ 4.68 | 8.93 | 8.49 ns
Notes:

1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Timing Characteristics
1.2 V DC Core Voltage

Table 2-66 « 1.2 LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =1.14 V
Speed
Drive Strength | Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
2mA Std. |1.55 [9.92(0.262.09|295| 1.10 [(9.53|7.48|4.02| 3.67 [15.31]|13.26| ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-67 « 1.2 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 = 1.14 V

Speed
Drive Strength Grade tDOUT tDP tDIN tPY tpys tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
2 mA Std. |1.55 ([4.06|0.26|2.09|12.95| 110 [3.92|3.46|4.01| 3.79 | 9.71 | 9.24 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
1.2 VLVCMOS Wide Range
Table 2-68 « Minimum and Maximum DC Input and Output Levels
1.2V LVCMOS
Wide Range' VIL VIH VoL VOH |IOL|IOH [I0SH |lOSL |lIL2|lIH3
Equivalent
Software
Default
Drive
Drive Strength (Min. Max. Min. Max Max. Min. Max. | Max.
Strength| Option* | (V) (V) (V) (V) (V) V) pA | pA [(mA)5|(mA)3pAC|uAS
100 pA 2mA |-0.3[0.35*VCCI| 0.65 * VCCI| 3.6 0.25* VCCI[0.75 * VCCI|100( 100 | 20 26 | 10| 10
Notes:

1.
2.

3.

Applicable to V2 devices ONLY.
IIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

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.

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

Currents are measured at 85°C junction temperature.

Software default selection highlighted in gray.

I

Timing Characteristics
Refer to LVCMOS 1.2 V (normal range) "Timing Characteristics" on page 2-48 for worst-case timing.
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Timing Characteristics

1.5 V DC Core Voltage

Table 2-75+ 3.3V GTL — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V,
Worst-Case VCCI=3.0VVREF =08V

Speed Grade tooutr | tor | toin | tey | teour | tz | tzn |tz | thz | tzs | tzws | Units
Std. 0.98 183 | 0.19 | 2.41 0.67 1.84 | 1.83 547 | 5.46 ns
Note:

1.2 V DC Core Voltage

Table 2-76 « 3.3 V 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 =0.8V

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

Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 1.55 209 | 0.26 | 2.75 1.10 210 | 2.09 7.91 7.89 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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I/0 Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Preset

Preset IXI—

Data EZI—

Enable |§§|—

cLk X

4NgNI d4NaNI 4NdNI

naMi

L
D
DOUT
Data_out
PRE E Y PRE :__U|
D Q Core D Q g
C | DFN1E1PT Array DFN1E1P1
L |E E
EOUT
J *
]
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D Q
DFN1E1P1
Data Input I/0O Register with: E
Active High Enable
Active High Preset L
Positive-Edge Triggered
Data Output Register and
Enable Output Register with:
Active High Enable
CLKBUF INBUF INBUF Active High Preset

Postive-Edge Triggered

X
-
O

Enable E{I—
DX

D_Enable

N0 ped

Figure 2-26 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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Output Enable Register

toeckmpPwH toeckmPwL

toenp
|——
1 50% 0| 50%
D_Enable
50%
Enable ° toEWPRE toEREMPRE
N toERECPRE
50% 50% 50%
Preset toesudoeHE
toewcLr | toErRECCLR toEREMCLR
-
50% 50% 50%
Clear /
toeprE2Q toecLrR2a
o \L50% | /50% 50%
EQOUT
toecLk

Figure 2-30 « Output Enable Register Timing Diagram

Timing Characteristics

1.5 V DC Core Voltage

Table 2-127 » Output Enable Register Propagation Delays

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

Parameter Description Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.75| ns
toesup Data Setup Time for the Output Enable Register 051 | ns
toEHD Data Hold Time for the Output Enable Register 0.00| ns
toesue Enable Setup Time for the Output Enable Register 0.73| ns
toeHE Enable Hold Time for the Output Enable Register 0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 113 | ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 113 ] ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 024 | ns
toerempre | 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 2-6 on page 2-6 for derating values.
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Figure 2-34 « Output DDR Timing Diagram
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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.
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Figure 2-35 « Sample of Combinatorial Cells
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Package Pin Assignments

FG256 FG256
Pin Number| AGLE600 Function Pin Number| AGLE600 Function
P9 1082PDB5V0 T12 GDC2/I070PDB4V0
P10 I076NDB4V1 T13 I068NDB4V0
P11 1076PDB4V1 T14 GDAZ2/1068PDB4V0
P12 VMV4 T15 TMS
P13 TCK T16 GND
P14 VPUMP
P15 TRST
P16 GDAO0/IO67NDB3V1
R1 GEA1/I0102PDB6V0
R2 GEAO0/I0102NDB6V0
R3 GNDQ
R4 GEC2/I099PDB5V2
R5 I095NPB5V1
R6 I091NDB5V1
R7 1091PDB5V1
R8 I083NDB5V0
R9 1083PDB5V0
R10 I077NDB4V1
R11 1077PDB4V1
R12 I069NDB4V0
R13 GDB2/1069PDB4V0
R14 TDI
R15 GNDQ
R16 TDO
T GND
T2 I0100NDB5V2
T3 FF/GEB2/I0100PDB5
V2
T4 I099NDB5V2
T5 I088NDB5V0
T6 1088PDB5V0
T7 I089NSB5V0
T8 I0O80NSB4V1
T9 I081NDB4V1
T10 1081PDB4V1
T I070NDB4V0
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Package Pin Assignments

FG484 FG484 FG484

Pin Pin Pin

Number | AGLE3000 Function Number | AGLE3000 Function Number | AGLE3000 Function
c18 GND E9 1022NDB0OV2 F22 I098NDB2V2
C19 I076PPB1V4 E10 I030NDBOV3 G1 I0289NDB7V1
C20 I088NDB2V0 E11 1038PDB0OV4 G2 10289PDB7V1
C21 1094PPB2V1 E12 1044NDB1V0 G3 10291PPB7V2
C22 VCcCIB2 E13 I058NDB1V2 G4 10295PDB7V2
D1 10293PDB7V2 E14 1058PDB1V2 G5 10297PDB7V2
D2 I0303NDB7V3 E15 GBC1/I079PDB1V4 G6 GAC2/I0307PDB7V4
D3 I0305NDB7V3 E16 GBB0/IO8ONDB1V4 G7 VCOMPLA
D4 GND E17 GNDQ G8 GNDQ
D5 GAAO0/IO00NDBOVO E18 GBAZ2/1082PDB2V0 G9 I026NDB0OV3
D6 GAA1/1000PDBOVO E19 I086NDB2V0 G10 1026PDBOV3
D7 GABO0/IO01NDBOVO E20 GND G11 I036PDB0OV4
D8 I020PDBOV2 E21 I090NDB2V1 G12 1042PDB1V0
D9 1022PDB0OV2 E22 1098PDB2V2 G13 I050PDB1V1
D10 I030PDBOV3 F1 I0299NPB7V3 G14 IO60NDB1V2
D11 I038NDBOV4 F2 I0301NDB7V3 G15 GNDQ
D12 I0O52NDB1V1 F3 10301PDB7V3 G16 VCOMPLB
D13 1052PDB1V1 F4 I0308NDB7V4 G17 GBB2/1083PDB2V0
D14 I0O66NDB1V3 F5 I0309NDB7V4 G18 1092PDB2V1
D15 1066PDB1V3 F6 VMV7 G19 I092NDB2V1
D16 GBB1/I080PDB1V4 F7 VCCPLA G20 10102PDB2V?2
D17 GBAO/IO81NDB1V4 F8 GACO0/I002NDB0OVO G21 I0102NDB2V2
D18 GBA1/1081PDB1V4 F9 GAC1/I002PDB0OV0O G22 I0105NDB2V2
D19 GND F10 I032NDB0OV3 H1 10286PSB7V1
D20 1088PDB2V0 F11 1032PDB0OV3 H2 I0291NPB7V2
D21 I090PDB2V1 F12 1044PDB1V0 H3 VCC
D22 I094NPB2V1 F13 I0O50NDB1V1 H4 10295NDB7V2
E1 10293NDB7V2 F14 1060PDB1V2 H5 10297NDB7V2
E2 10299PPB7V3 F15 GBCO0/I079NDB1V4 H6 I0307NDB7V4
E3 GND F16 VCCPLB H7 10287PDB7V1
E4 GAB2/10308PDB7V4 F17 VMV2 H8 VMVO0
E5 GAA2/10309PDB7V4 F18 I082NDB2V0 H9 VCCIBO
E6 GNDQ F19 1086PDB2V0 H10 VCCIBO
E7 GAB1/1001PDB0OVO F20 1096PDB2V1 H11 I036NDB0OV4
ES8 I0O20NDBOV2 F21 I096NDB2V1 H12 I042NDB1V0
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Package Pin Assignments

FG484 FG484 FG484

Pin Pin Pin

Number | AGLE3000 Function Number | AGLE3000 Function Number | AGLE3000 Function
N8 VCCIB6 P21 10130PDB3V2 T12 10194NDB5V0
N9 VCC P22 10128NDB3V1 T13 10186NDB4V4
N10 GND R1 10247NDB6V1 T14 10186PDB4V4
N11 GND R2 10245PDB6V1 T15 GNDQ
N12 GND R3 VCC T16 VCOMPLD
N13 GND R4 10249NPB6V1 T17 VITAG
N14 VCC R5 10251NDB6V2 T18 GDCO0/I0151NDB3V4
N15 VCCIB3 R6 10251PDB6V2 T19 GDA1/10153PDB3V4
N16 10116NPB3V0 R7 GEC0/I0236NPB6V0 T20 10144PDB3V3
N17 10132NPB3V2 R8 VMV5 T21 10140PDB3V3
N18 10117NPB3V0 R9 VCCIB5 T22 10134NDB3V2
N19 10132PPB3V2 R10 VCCIB5 U1 10240PPB6V0O
N20 GNDQ R11 I0196NDB5V0 u2 10238PDB6V0
N21 10126NDB3V1 R12 10196PDB5V0 u3 10238NDB6V0
N22 10128PDB3V1 R13 VCCIB4 U4 GEB1/10235PDB6V0
P1 10247PDB6V1 R14 VCCIB4 us GEBO0/I0235NDB6V0
P2 10253PDB6V2 R15 VMV3 ue VMV6
P3 10270NPB6V4 R16 VCCPLD u7 VCCPLE
P4 10261NPB6V3 R17 GDB1/I0152PPB3V4 us I0233NPB5V4
P5 10249PPB6V1 R18 GDC1/10151PDB3V4 U9 10222PPB5V3
P6 10259PDB6V3 R19 I0138NDB3V3 u10 10206PDB5V1
P7 10259NDB6V3 R20 VCC U11 10202PDB5V1
P8 VCCIB6 R21 I0130NDB3V2 u12 10194PDB5V0
P9 GND R22 10134PDB3V2 u13 10176NDB4V2
P10 VvVCC T1 10243PPB6V1 u14 I0176PDB4V?2
P11 VCC T2 10245NDB6V1 u15 VMV4
P12 VCC T3 10243NPB6V1 u16 TCK
P13 VvVCC T4 10241PDB6V0 u17 VPUMP
P14 GND T5 10241NDB6V0 u18 TRST
P15 VCCIB3 T6 GEC1/10236PPB6V0 u19 GDAO0/IO153NDB3V4
P16 GDBO0/I0152NPB3V4 T7 VCOMPLE u20 10144NDB3V3
P17 10136NDB3V2 T8 GNDQ u21 10140NDB3V3
P18 10136PDB3V2 T9 GEA2/I10233PPB5V4 u22 10142PDB3V3
P19 10138PDB3V3 T10 10206NDB5V1 V1 10239PDB6V0
P20 VMV3 ™ 10202NDB5V1 V2 10240NPB6V0
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FG484 FG484
Pin Pin
Number | AGLE3000 Function Number | AGLE3000 Function
V3 GND W15 GDC2/10156PDB4V0
V4 GEA1/10234PDB6V0 W16 10154NDB4V0
V5 GEAO0/10234NDB6V0 W17 GDA2/I0154PDB4V0
V6 GNDQ W18 T™MS
V7 GEC2/10231PDB5V4 W19 GND
V8 10222NPB5V3 W20 I0150NDB3V4
V9 10204NDB5V1 W21 I0146NDB3V4
V10 10204PDB5V1 W22 10148PPB3V4
V11 I0195NDB5V0 Y1 VCCIB6
V12 10195PDB5V0 Y2 10237NDB6V0
V13 10178NDB4V3 Y3 10228NDB5V4
V14 10178PDB4V3 Y4 10224NDB5V3
V15 10155NDB4V0 Y5 GND
V16 GDB2/10155PDB4V0 Y6 I0220NDB5V3
V17 TDI Y7 10220PDB5V3
V18 GNDQ Y8 VCC
V19 TDO Y9 VCC
V20 GND Y10 10200PDB5V0
V21 10146PDB3V4 Y11 10192PDB4V4
V22 10142NDB3V3 Y12 I0188NPB4V4
W1 I0239NDB6V0 Y13 10187PSB4V4
W2 10237PDB6V0 Y14 vVCcC
W3 10230PSB5V4 Y15 vVCcC
W4 GND Y16 10164NDB4V1
W5 I0232NDB5V4 Y17 10164PDB4V1
W6 FF/GEB2/10232PDB5 Y18 GND
V4 Y19 10158PPB4V0
wr 10231NDBSV4 Y20 10150PDB3V4
we 10214NDBSV2 Y21 10148NPB3V4
W9 10214PDB5V2 Y22 VCCIB3
W10 10200NDB5V0
W11 10192NDB4V4
W12 10184NDB4V3
W13 10184PDB4V3
w14 10156NDB4V0
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Datasheet Information

Product Brief v1.4

DC and Switching
Characteristics
Advance v0.4

from the documentation. The speed grade column and note regarding —F speed
grade were removed from "IGLOOe Ordering Information". The "Speed Grade
and Temperature Grade Matrix" section was removed.

Revision Changes Page
Revision 8 (Nov 2009) | The version changed to v2.0 for IGLOOe datasheet chapters, indicating the N/A
datasheet contains information based on final characterization.
Product Brief v2.0 The "Pro (Professional) /0" section was revised to add "Hot-swappable and cold- |
sparing 1/0s."
The "Reprogrammable Flash Technology" section was revised to add "250 MHz |
(1.5 V systems) and 160 MHz (1.2 V systems) System Performance."
Definitions of hot-swap and cold-sparing were added to the "Pro I/Os with 1-7
Advanced I/O Standards" section.
DC and Switching|3.3 V LVCMOS and 1.2 V LVCMOS Wide Range support was added to the N/A
Characteristics v2.0 |datasheet. This affects all tables that contained 3.3 V LVCMOS and 1.2 V
LVCMOS data.
IIL and IIH input leakage current information was added to all "Minimum and N/A
Maximum DC Input and Output Levels" tables.
Values for 1.2 V wide range DC core supply voltage were added to Table 2-2 - 2-2
Recommended Operating Conditions 1. Table notes regarding 3.3 V wide range
and the core voltage required for programming were added to the table.
The data in Table 2-6 « Temperature and Voltage Derating Factors for Timing 2-6
Delays (1.5 V DC core supply voltage) and Table 2-7 « Temperature and Voltage
Derating Factors for Timing Delays (1.2 V DC core supply voltage) was revised.
3.3 V LVCMOS wide range data was included in Table 2-13 « Summary of I/O| 2-9, 2-10
Input Buffer Power (per pin) — Default I/O Software Settings and Table 2-14 -
Summary of 1/0O Output Buffer Power (per pin) — Default I/O Software Settings1.
Table notes were added in connection with this data.
The temperature was revised from 110°C to 100°C in Table 2-31 < Duration of | 2-31, 2-31
Short Circuit Event before Failure and Table 2-33 ¢ I/O Input Rise Time, Fall Time,
and Related I/O Reliability*.
The tables in the "Overview of 1/0O Performance" section and "Detailed I/O DC | 2-20, 2-28
Characteristics" sectionwere revised to include 3.3 V LVCMOS and 1.2 V
LVCMOS wide range.
Most tables were updated in the following sections, revising existing values and| 2-32,
adding information for 3.3 V and 1.2 V wide range: 2-51, 2-62
"Single-Ended I/O Characteristics"
"Voltage-Referenced 1/O Characteristics”
"Differential I/O Characteristics"
The value for "Delay range in block: fixed delay" was revised in Table 2-143 «|2-91, 2-92
IGLOOe CCC/PLL Specification and Table 2-144 -+ IGLOOe CCC/PLL
Specification.
The timing characteristics tables for RAM4K9 and RAM512X18 were updated, | 2-98 —
including renaming of the address collision parameters. 2-101
Revision 7 (Apr 2009) | The —F speed grade is no longer offered for IGLOOe devices and was removed 1, v
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to the handbook format, Actel has restarted the version numbers. The new
version number is 51700096-001-0.

Revision Changes Page
Revision 3 (cont’d) Table 2-14 « Summary of I/O Output Buffer Power (per pin) — Default /0O Software 2-10
Settings1 was updated to change PDC3 to PDC7. The table notes were updated
to reflect that power was measured on VCCI Table note 4 is new.
Table 2-16 - Different Components Contributing to the Static Power Consumption | 2-11, 2-12
in IGLOO Devices and Table 2-18 « Different Components Contributing to the
Static Power Consumption in IGLOO Devices were updated to add PDC6 and
PDC7, and to change the definition for PDC5 to bank quiescent power.
A table subtitle was added for Table 2-18 « Different Components Contributing to 2-12
the Static Power Consumption in IGLOO Devices.
The "Total Static Power Consumption—PSTAT" section was updated to revise the 2-13
calculation of Pgrat, including PDC6 and PDCY.
Footnote 1 was updated to include information about Ppc43. The PLL 2-14
Contribution equation was changed from: Pp| | = Pac43 *+ Paci4 * FCLKOUT to
PPLL =Ppc4 + Pac13 * FeLkouT.
The "Timing Model" was updated to be consistent with the revised timing 2-16
numbers.
In Table 2-22 « Summary of Maximum and Minimum DC Input Levels, T; was 2-22
changed to Tp in notes 1 and 2.
Table 2-22 « Summary of Maximum and Minimum DC Input Levels was updated 2-22
to included a hysteresis value for 1.2 V LVCMOS (Schmitt trigger mode).
All AC Loading figures for single-ended I/O standards were changed from N/A
Datapaths at 35 pF to 5 pF.
The "1.2 V LVCMOS (JESD8-12A)" section is new. 2-47
Revision 2 (Jun 2008) | The product brief section of the datasheet was divided into two sections and N/A
Product Brief v1.0 given a version number, starting at v1.0. The first section of the document
includes features, benefits, ordering information, and temperature and speed
grade offerings. The second section is a device family overview.
Revision 2 (cont’d) The naming conventions changed for the following pins in the "FG484" for the 4-6
Packaging v1.1 A3GLE600:
Pin Number New Function Name
J19 1045PPB2V1
K20 I045NPB2V1
M2 10114NPB6V1
N1 10114PPB6V1
N4 GFC2/I0115PPB6V1
P3 I0115NPB6V1
Revision 1 (Mar 2008) | The "Low Power" section was updated to change "1.2 V and 1.5 V Core Voltage" |
Product Brief rev. 1 to "1.2V and 1.5V Core and I/O Voltage." The text "(from 25 pW)" was removed
from "Low Power Active FPGA Operation."
1.2_V was added to the list of core and I/O voltages in the "Pro (Professional) /0" | 1-7
and "Pro I/Os with Advanced I/O Standards" section sections.
Revision 0 (Jan 2008) | This document was previously in datasheet Advance v0.4. As a result of moving N/A
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