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Power Matters.

Table 2-2+« Recommended Operating Conditions 1
Symbol Parameter Commercial Industrial Units
T; Junction Temperature 2 Oto +85 —40 to +100 °C
vces 1.5 V DC core supply voltage® 1.4251t01.575 | 1.425t0 1.575 \%
1.2 V-1.5 V wide range DC core 1.14 to 1.575 1.14 to 1.575 \%
supply voltage #©
VJITAG JTAG DC voltage 1.4t03.6 1.4t03.6 \%
VPUMP Programming voltage Programming Mode 3.15t0 3.45 3.151t0 3.45 \%
Operation ’ 0to 3.6 0to 3.6 v
VCCPLL® Analog power supply (PLL) 1.5 V DC core supply voltage® 1.4251t0 1.575 | 1.425t0 1.575 \%
12V - 15V DC core supply| 1.14to 1.575 1.14 to 1.575 \%
voltage*®
VCCI and|1.2 V DC core supply voltage6 1.14t01.26 1.14t0 1.26 \%
vmy 1.2 V DC wide range DC supply 1.14t01.575 | 1.14to0 1.575 v
voltage®
1.5V DC supply voltage 1.425t01.575 | 1.425to0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 \%
2.5V DC supply voltage 2.3t0 2.7 23to 2.7 \%
3.0 V DC supply voltage 10 2.7t03.6 2.7t03.6 v
3.3V DC supply voltage 3.0to 3.6 3.0t0 3.6 \%
LVDS differential I/O 2.3751t02.625 | 2.375t0 2.625 \Y
LVPECL differential 1/0 3.0t03.6 3.0t0 3.6 \%
Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. Software Default Junction Temperature Range in the Libero SoC software is set to 0°C to +70°C for commercial, and -40°C to +85°C
for industrial. To ensure targeted reliability standards are met across the full range of junction temperatures, Microsemi recommends
using custom settings for temperature range before running timing and power analysis tools. For more information on custom settings,
refer to the New Project Dialog Box in the Libero SoC Online Help.

3. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O standard are given in
Table 2-25 on page 2-24. VCCI should be at the same voltage within a given 1/0O bank.

4. All IGLOO devices (V5 and V2) must be programmed with the VCC core voltage at 1.5 V. Applications using the V2 devices powered
by 1.2 V supply must switch the core supply to 1.5 V for in-system programming.

5. For IGLOO® V5 devices

6. For IGLOO V2 devices only, operating at VCCI > VCC.

7. VPUMP can be left floating during operation (not programming mode).

8. VCCPLL pins should be tied to VCC pins. See the "Pin Descriptions" chapter of the IGLOO FPGA Fabric User Guide for further
information.

9. VMV and VCCI must be at the same voltage within a given 1/0 bank. VMV pins must be connected to the corresponding VCCI pins.

See the "VMVx I/O Supply Voltage (quiet)" on page 3-1 for further information.

10. 3.3 V wide range is compliant to the JESD-8B specification and supports 3.0 V VCCI operation.
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Figure 2-4 « Input Buffer Timing Model and Delays (example)
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-32 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI (per standard)
Applicable to Standard Plus I/O Banks
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3.3V 12 mA 12 High 5 — 0.9711.7510.18|0.85|0.661.79(1.40(2.36|2.79(5.38(4.99( ns
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 12 High 5 — |1097(245]0.18|1.20(0.66|2.47 (1.92|3.33|3.90(6.06|5.51]| ns
LVCMOS
Wide
Range?
25V 12 mA 12 High 5 — 0.97(1.75]0.1811.08|0.661.79(1.52]|238|2.70|5.39(5.11 | ns
LVCMOS
1.8V 8 mA 8 High 5 - 0.97119710.18|11.01|0.662.02(1.762.46|2.66(5.61(5.36( ns
LVCMOS
15V 4 mA 4 High 5 - |097]225|0.18(1.18|0.66|2.30|2.00|253|2.68(5.89]|559]| ns
LVCMOS
3.3V PCI Per PCI - High 10 | 252|0.97|1.97|0.18(0.73|0.66|2.01|1.50|2.36 2.79 |5.61|5.10| ns
spec
3.3V Per PCI- - High 10 | 2520.97|1.970.19|0.70 | 0.66 | 2.01 | 1.50 [ 2.36 | 2.79 | 5.61 | 5.10 | ns
PCI-X X spec
Notes:

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

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

3. Resistance is used to measure 1/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

4. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-42 « 1/O Short Currents IOSH/IOSL
Applicable to Advanced I/0O Banks

Drive Strength IOSL (mA)* IOSH (mA)*
3.3V LVTTL/3.3V LVCMOS 2mA 25 27
4 mA 25 27
6 mA 51 54
8 mA 51 54
12 mA 103 109
16 mA 132 127
24 mA 268 181
3.3 V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2mA 16 18
4 mA 16 18
6 mA 32 37
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8 VLVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 45 51
12 mA 91 74
16 mA 91 74
1.5V LVCMOS 2mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55
1.2 VLVCMOS 2mA 20 26
1.2 V LVCMOS Wide Range 100 pA 20 26
3.3V PCI/PCI-X Per PCI/PCI-X 103 109
specification

Note: *T;=100°C
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2.5V LVCMOS
Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 2.5V
applications.

Table 2-79 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/O Banks

iic\/MOS VIL VIH VOL VOH [IOL (IOH IOSH I0SL et | nH2
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength \Y \Y v Y \Y \Y mA | mA mA3 mA3 pA?t | pat
2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 16 18 10 10
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 16 18 10 10
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 32 37 10 10
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 32 37 10 10
12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 | 12 65 74 10 10
16 mA -0.3 0.7 1.7 2.7 0.7 1.7 16 | 16 83 87 10 10
24 mA -0.3 0.7 1.7 2.7 0.7 1.7 24 | 24 169 124 10 10
Notes:

1. lIL is the input leakage current per 1/0 pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

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

Table 2-80 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

ii/SC\;/IOS VIL VIH VOL VOH IOL | IOH IOSH IOSL net | nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v Y, v Y v Y mA | mA | mA3 mA3 | pA* | pAt
2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 16 18 10 10
4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 16 18 10 10
6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 32 37 10 10
8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 32 37 10 10
12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 12 65 74 10 10
Notes:

1. lIL is the input leakage current per 1/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.
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Applies to 1.2 V Core Voltage

Table 2-89 ¢« 2.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0O Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 559 (026|120 | 110 | 568|514 | 282|280 | 11.47 | 10.93 ns
4 mA Std. 155 | 559 (026|120 | 110 | 568|514 | 282|280 | 11.47 | 10.93 ns
6 mA Std. 155 | 476 (026|120 | 110 | 484|447 | 3.10| 3.33 | 10.62 | 10.26 ns
8 mA Std. 155 | 476 (026|120 | 1.10 | 4.84 | 4.47 | 3.10 | 3.33 | 10.62 | 10.26 ns
12 mA Std. 155 | 417|026 | 120 | 1.10 | 4.23|3.99 |3.30 | 3.67 | 10.02 | 9.77 ns
16 mA Std. 155 | 398026120 1.10 [4.04|3.88|334|3.76| 9.83 [ 9.66 ns
24 mA Std. 155 |3.90|0.26|120| 1.10 | 3.96 | 3.90 | 3.40 | 4.09 | 9.75 | 9.68 ns

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

Table 2-90« 2.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Advanced I/O Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 (333026120 | 110 [3.38(3.09 282|291 9.17 8.88 ns
4 mA Std. 155 (333(026|120| 110 (3.38(3.09 282|291 917 8.88 ns
6 mA Std. 155 | 289|026 120 1.10 | 293|256 |3.10 (345 8.72 | 834 ns
8 mA Std. 155 | 289|026 120 1.10 | 293|256 |3.10 345 8.72 | 834 ns
12 mA Std. 155 | 264|026 (120 1.10 |2.67 | 229 |3.30 | 3.79 | 8.46 | 8.08 ns
16 mA Std. 155 (259 (026|120 | 110 (263|224 |334|388| 841 8.03 ns
24 mA Std. 155 (260 026|120 | 110 [ 264|218 | 3.40 | 4.22 | 8.42 7.97 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 2-7 for derating values.

Table 2-91+« 2.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 155 | 502 (026|119 | 110 | 5.11 [ 460 | 250 | 2.62 | 10.89 | 10.38 ns
4 mA Std. 155 |5.02)|026|119| 1.10 | 5.11 | 4.60 | 2.50 | 2.62 | 10.89 | 10.38 ns
6 mA Std. 155 | 421 (026|119 1.10 | 427 (4.00 | 2.76 | 3.10 | 10.06 | 9.79 ns
8 mA Std. 155 | 421 (026|119 110 | 4.27 (4.00 | 2.76 | 3.10 | 10.06 | 9.79 ns
12 mA Std. 155 | 366 (026|119 110 | 3.71 (355|294 |341| 9.50 9.34 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Table 2-100 » 1.8 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 (325]018(1.01| 066 |3.21]|325(233|161| 6.80 | 6.85 ns
4 mA Std. 097 | 262 (018|101 | 0.66 | 268|251 (266|246 | 6.27 6.11 ns
6 mA Std. 097 | 231(0.18|1.01| 066 |2.36]215|290 (287 | 595 5.75 ns
8 mA Std. 097 | 225(0.18 101 | 066 |230]|2.08|295 (298| 589 5.68 ns
12 mA Std. 0.97 (224018 |(1.01| 0.66 |2.29 | 2.00 | 3.02|340 | 588 | 5.60 ns
16 mA Std. 0.97 (224018 |(1.01| 066 229|200 (3.02)|340| 588 | 5.60 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-101 » 1.8 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toiv | tpy | teocuT | tzL tzn ttz | thz | tzLs | tzus | Units
2mA Std. 0.97 | 578 [0.18]|1.01| 066 | 590 | 532 | 195|147 | 9.49 | 891 ns
4 mA Std. 0.97 475 10.18 (1.01| 066 | 485 | 454 | 225|221 | 8.44 | 8.13 ns
6 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
8 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-102 » 1.8 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey [ teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 097 (2761018 (101 | 066 [279]|276|194 | 151 | 6.39 6.35 ns
4 mA Std. 097 [225]0.18 (101 | 066 230|209 | 224|229 | 5.89 5.69 ns
6 mA Std. 097 |197(0.18 101 | 066 [202]|1.76 | 2.46 | 2.66 | 5.61 5.36 ns
8 mA Std. 0.97 (197 |0.18 (1.01 | 0.66 |2.02 | 1.76 | 2.46 | 2.66 | 561 | 5.36 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-103 » 1.8 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top tbiN tey | teout tzL tzH t 7 thz Units
2 mA Std. 0.97 5.63 0.18 | 0.98 0.66 5.74 5.30 168 | 1.24 ns
4 mA Std. 0.97 469 | 0.18 [ 0.98 | 0.66 4.79 452 | 1.97 | 1.98 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-107 » 1.8 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V

Applicable to Standard Plus Banks

IGLOO Low Power Flash FPGAs

Drive Strength Speed Grade | tpout | top | toiv | tpy | teouT | tzL tzH ttz | thz | tzLs | tzus | Units
2mA Std. 1.55 6.32 |0.26 111 1.10 | 6.43 | 581 (247|216 | 12.22 | 11.60 ns
4 mA Std. 1.55 527 |026 111 1.10 | 535 | 5.01 | 2.78 (292 | 11.14 | 10.79 ns
6 mA Std. 1.55 456 10.26 | 111 1.10 | 464 | 4.44 [3.00]|3.30 | 10.42 | 10.22 ns
8 mA Std. 1.55 456 1026|111 1.10 | 464 | 4.44 [3.00]|3.30| 10.42 | 10.22 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-108 « 1.8 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 322 (026|111 | 1.10 |3.26 | 3.18 | 247 | 220 | 9.05 | 8.97 ns
4 mA Std. 155 (2721026 (111 | 1.10 | 275|250 | 2.78 | 3.01 854 8.29 ns
6 mA Std. 155 (2431026 (111 | 1.10 | 247|216 |299 | 3.39( 8.25 7.94 ns
8 mA Std. 155 | 243|026 | 1.11 | 1.10 | 247|216 | 2.99 | 3.39 | 8.25 7.94 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 2-7 for derating values.
Table 2-109 « 1.8 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top tbiN tey | teout tzL tzH t 7 thz Units
2 mA Std. 1.55 6.13 0.26 | 1.08 1.10 6.24 5.79 2.08 | 1.78 ns
4 mA Std. 1.55 5.17 | 0.26 | 1.08 | 1.10 5.26 498 | 2.38 | 254 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-110+ 1.8 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top toin tpy teouT tzL tzH t 2z thz Units
2mA Std. 3.06 0.26 | 1.08 | 1.10 3.10 3.01 | 208 | 1.83 | 3.06 ns
4 mA Std. 2.60 0.26 | 1.08 | 1.10 2.64 233 | 238 | 262 | 2.60 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 2-7 for derating values.
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Table 2-151 « Minimum and Maximum DC Input and Output Levels

IGLOO Low Power Flash FPGAs

DC Parameter Description Min. Max. Min. Max. Min. Max. [ Units
VCCI Supply Voltage 3.3 3.6 \%
VOL Output Low Voltage 0.96 1.27 1.06 1.43 1.30 1.57 \%
VOH Output High Voltage 1.8 211 | 192 | 228 | 213 | 241 v
VIL, VIH Input Low, Input High Voltages 0 3.6 0 3.6 0 3.6 \%
Vobire Differential Output Voltage 0.625 | 097 | 0.625 | 0.97 | 0.625 | 0.97 \Y
Vocm Output Common-Mode Voltage 1.762 1.98 1.762 1.98 1.762 1.98 \%
Vicm Input Common-Mode Voltage 1.01 2.57 1.01 2.57 1.01 2.57 \Y
V\DIEE Input Differential Voltage 300 300 300 mvV
Table 2-152 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V)
1.64 1.94 Cross point
Note: *Measuring point = Vtrip. See Table 2-28 on page 2-104 for a complete table of trip points.
Timing Characteristics
1.5V DC Core Voltage
Table 2-153 « LVPECL - Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =3.0V
Applicable to Standard Banks
Speed Grade tpouT top toin tpy Units
Std. 0.97 1.67 0.19 1.16 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
1.2V DC Core Voltage
Table 2-154 « LVPECL — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =3.0V
Applicable to Standard Banks
Speed Grade tbouT tpp toin tpy Units
Std. 1.55 2.24 0.25 1.37 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Revision 27 2-79




& Microsemi

Power Matters. IGLOO Low Power Flash FPGAs

Output Enable Register
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Figure 2-20 « Output Enable Register Timing Diagram

Timing Characteristics
1.5V DC Core Voltage

Table 2-161 » Output Enable Register Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
toECLKQ Clock-to-Q of the Output Enable Register 0.75 ns
toEsuD Data Setup Time for the Output Enable Register 0.51 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
toECLR20 Asynchronous Clear-to-Q of the Output Enable Register 1.13 ns
toEPRE20 Asynchronous Preset-to-Q of the Output Enable Register 1.13 ns
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register 0.00 ns
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register 0.24 ns
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 ns
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.24 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 0.28 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Figure 2-22 « Input DDR Timing Diagram
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Timing Characteristics
1.5V DC Core Voltage

Table 2-164 « Input DDR Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units
topRICLKO1L Clock-to-Out Out_QR for Input DDR 0.48 ns
toDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.65 ns
topRISUDL Data Setup for Input DDR (negedge) 0.50 ns
{DDRISUD2 Data Setup for Input DDR (posedge) 0.40 ns
{DDRIHD1 Data Hold for Input DDR (negedge) 0.00 ns
{DDRIHD2 Data Hold for Input DDR (posedge) 0.00 ns
tbDRICLR201 Asynchronous Clear-to-Out Out_QR for Input DDR 0.82 ns
tODRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.98 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.23 ns
{DDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 ns
tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.31 ns
tDDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.28 ns

Maximum Frequency for Input DDR 250.00 MHz

FppRIMAX

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

AGL250 Clock Tree Topology

Clock delays are device-specific. Figure 2-29 is an example of a global tree used for clock routing. The global tree
presented in Figure 2-29 is driven by a CCC located on the west side of the AGL250 device. It is used to drive all D-
flip-flops in the device.

Central

/ Global Rib
VersaTile
Rows

CcCC

{} i} {} i} i} 0
101

2

AN

/ Global Spine

Figure 2-29 « Example of Global Tree Use in an AGL250 Device for Clock Routing
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Table 2-179 « AGL600 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 1.48 1.82 ns
tRCKH Input High Delay for Global Clock 1.52 1.94 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.42 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

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

Table 2-180 + AGL1000 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Std.

Parameter Description Min.1 Max.?2 | Units
tRCKL Input Low Delay for Global Clock 1.55 1.89 ns
tRCKH Input High Delay for Global Clock 1.60 2.02 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.42 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element, located in a lightly
loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully loaded row
(all available flip-flops are connected to the global net in the row).

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

CCC Electrical Specifications
Timing Characteristics

Table 2-189 « IGLOO CCC/PLL Specification
For IGLOO V2 or V5 Devices, 1.5 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 250 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks 1 2 360° ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL* ® 100 ns
Input Cycle-to-Cycle Jitter (peak magnitude) 1 ns

Acquisition Time

LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter®
LockControl =0 25 ns
LockControl = 1 15 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 1 2 1.25 15.65 ns
Delay Range in Block: Programmable Delay 2 1 2 0.469 15.65 ns
Delay Range in Block: Fixed Delay 1+ 2 35 ns
CCC Output Peak-to-Peak Period Jitter Fccc out Maximum Peak-to-Peak Jitter Data’
SSO>48 | SSO>88 | SSO > 168
0.75 MHz to 50 MHz 0.60% 0.80% 1.20%
50 MHz to 160 MHz 4.00% 6.00% 12.00%

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-7 and Table 2-7 on page 2-7 for deratings.

2. T3=25°C,Vcc =15V

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay increments are
available. Refer to the Libero SoC Online Help associated with the core for more information.

4. The AGLO030 device does not support a PLL.

5. Maximum value obtained for a Std. speed grade device in Worst-Case Commercial Conditions. For specific junction temperature and voltage
supply levels, refer to Table 2-6 on page 2-7 for derating values.

6. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock edge. Tracking jitter does
not measure the variation in PLL output period, which is covered by the period jitter parameter.

7. Measurements done with LVTTL 3.3 V, 8 mA I/O drive strength, and high slew Rate. VCC/VCCPLL =1.14 V, VQ/PQ/TQ type of packages, 20
pF load.

8. Simultaneously Switching Outputs (SSOs) are outputs that are synchronous to a single clock domain and have clock-to-out times that are
within £200 ps of each other. Switching 1/Os are placed outside of the PLL bank. Refer to the "Simultaneously Switching Outputs (SSOs) and
Printed Circuit Board Layout" section in the IGLOO FPGA Fabric User Guide.
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Timing Characteristics
1.5V DC Core Voltage

Table 2-191 « RAM4K9
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
tas Address setup time 0.83 | ns
taH Address hold time 0.16 | ns
tens REN, WEN setup time 081 ns
teENH REN, WEN hold time 0.16 | ns
teks BLK setup time 165| ns
tBKH BLK hold time 0.16 | ns
tbs Input data (DIN) setup time 0.71| ns
toH Input data (DIN) hold time 0.36 | ns
tckol Clock High to new data valid on DOUT (output retained, WMODE = 0) 353 ]| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 3.06| ns
tcko2 Clock High to new data valid on DOUT (pipelined) 181 | ns

teocwwL Address collision clk-to-clk delay for reliable write after write on same address — Applicable to Closing | 0.23 | ns
Edge

tcocRWLE Address collision clk-to-clk delay for reliable read access after write on same address — Applicable to| 0.35 | ns
Opening Edge

tCZCWRHl Address collision clk-to-clk delay for reliable write access after read on same address — Applicable to| 0.41 | ns
Opening Edge

trsTBO RESET Low to data out Low on DOUT (flow-through) 206 | ns

RESET Low to data out Low on DOUT (pipelined) 206 [ ns
tREMRSTB RESET removal 061 ns
tRECRSTB RESET recovery 3.21| ns
tMPWRSTB 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 2-7 for derating values.
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Timing Waveforms
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Figure 2-38 « FIFO Read
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Package Pin Assignments

QN132
Pin Number | AGL125 Function

C17 I083RSB1
C18 VCCIB1
C19 TCK
Cc20 VMV1
Cc21 VPUMP
Cc22 VITAG
Cc23 VCCIBO
Cc24 NC
C25 NC
C26 GCAL1/IO55RSB0
c27 GCCO0/I052RSB0O
Cc28 VCCIBO
C29 I042RSB0
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBB0/I037RSBO
C33 VCC
C34 1024RSB0
C35 I019RSBO
C36 I016RSBO
C37 I010RSBO
C38 VCCIBO
C39 GAB1/IO03RSBO
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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QN132 QN132 QN132

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
Al GAB2/10117UPB3 A37 GBB1/I038RSB0 B25 GND
A2 10117VPB3 A38 GBCO0/IO35RSB0 B26 1054PDB1
A3 VCCIB3 A39 VCCIBO B27 GCB2/I052PDB1
A4 GFC1/10110PDB3 A40 I028RSB0 B28 GND
A5 GFBO/IO109NPB3 A4l 1022RSB0 B29 GCBO0/IO49NDB1
A6 VCCPLF A42 I018RSBO B30 GCC1/1048PDB1
A7 GFA1/10108PPB3 A43 I014RSBO B31 GND
A8 GFC2/10105PPB3 Ad4 I011RSBO B32 GBB2/1042PDB1
A9 I0103NDB3 A45 I007RSBO B33 VMV1
Al0 VCC A46 VCC B34 GBAO/IO39RSBO
All GEA1/1098PPB3 A47 GAC1/IO05RSBO B35 GBC1/I0O36RSB0
Al2 GEAO0/I098NPB3 A48 GABO0/IO02RSB0O B36 GND
Al13 GEC2/I095RSB2 B1 10118VvDB3 B37 I026RSBO
Al4 I091RSB2 B2 GAC2/10116UDB3 B38 I021RSBO
Al5 VCC B3 GND B39 GND
Al6 I0O90RSB2 B4 GFCO0/I0110NDB3 B40 I013RSBO
Al7 I087RSB2 B5 VCOMPLF B41 IO08RSBO
Al8 I085RSB2 B6 GND B42 GND
Al19 I082RSB2 B7 GFB2/I0106PSB3 B43 GACO0/I004RSBO
A20 I076RSB2 B8 I0103PDB3 B44 GNDQ
A21 I070RSB2 B9 GND C1l GAA2/10118UDB3
A22 VCC B10 GEBO/IO99NDB3 Cc2 10116VvDB3
A23 GDB2/I062RSB2 B11 VMV3 C3 VCC
A24 TDI B12 FF/GEB2/I0O96RSB2 C4 GFB1/I0109PPB3
A25 TRST B13 I092RSB2 C5 GFAO0/I0108NPB3
A26 GDC1/1058UDB1 B14 GND C6 GFA2/10107PSB3
A27 VCC B15 I089RSB2 Cc7 I0105NPB3
A28 I054NDB1 B16 I086RSB2 C8 VCCIB3
A29 I052NDB1 B17 GND C9 GEB1/1099PDB3
A30 GCA2/I1051PPB1 B18 I078RSB2 C10 GNDQ
A3l GCA0/IO50NPB1 B19 I072RSB2 Cl1 GEA2/I097RSB2
A32 GCB1/I049PDB1 B20 GND C12 I094RSB2
A33 I047NSB1 B21 GNDQ C13 VCCIB2
A34 VCC B22 T™MS Cl4 I0O88RSB2
A35 I041INPB1 B23 TDO C15 I084RSB2
A36 GBA2/1041PPB1 B24 GDCO0/1058vDB1 C16 IO80RSB2
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Package Pin Assignments

FG144
Pin Number | AGL125 Function
K1 GEBO0/IO109RSB1
K2 GEA1/10108RSB1
K3 GEA0/I0107RSB1
K4 GEA2/10106RSB1
K5 IO100RSB1
K6 I098RSB1
K7 GND
K8 I073RSB1
K9 GDC2/1072RSB1
K10 GND
K11 GDAO/IO66RSBO
K12 GDBO0/I0O64RSB0
L1 GND
L2 VMV1
L3 FF/GEB2/I0105RSB1
L4 10102RSB1
L5 VCCIB1
L6 IO95RSB1
L7 IO85RSB1
L8 I074RSB1
L9 T™MS
L10 VITAG
L11 VMV1
L12 TRST
M1 GNDQ
M2 GEC2/I0104RSB1
M3 I0103RSB1
M4 I0101RSB1
M5 I097RSB1
M6 I094RSB1
M7 IO86RSB1
M8 IO75RSB1
M9 TDI
M10 VCCIB1
M11 VPUMP
M12 GNDQ

4-44
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FG484
Pin Number | AGL400 Function
Al GND
A2 GND
A3 VCCIBO
A4 NC
A5 NC
A6 I015RSBO
A7 I018RSBO
A8 NC
A9 NC
Al10 I023RSB0
All I029RSB0O
Al12 I035RSBO
Al3 I036RSBO
Al4 NC
Al5 NC
Al6 IO50RSBO
Al7 I051RSBO
Al18 NC
A19 NC
A20 VCCIBO
A21 GND
A22 GND
AAl GND
AA2 VCCIB3
AA3 NC
AA4 NC
AA5 NC
AA6 NC
AA7 NC
AA8 NC
AA9 NC
AA10 NC
AAll NC
AAl12 NC
AA13 NC
AAl4 NC
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