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& Microsemi

Power Matters. IGLOO Low Power Flash FPGAs

Combinatorial Cells Contribution—Pc_cg
Pc-ceLL = Ne.ceLl O / 2% Pac7 * Ferk
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
0., is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on page 2-19.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PNeT = (Ns.ceLL + Ne-ceLl) * Qg / 2 * Pacg * Ferk
Ns_ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
., is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on page 2-19.
FcLk is the global clock signal frequency.
I/O Input Buffer Contribution—PypyuTts
PinpuTs = NinpuTs * Ol2 / 2 * Pacg * Folk
NinpuTs IS the number of I/O input buffers used in the design.
0., is the I/O buffer toggle rate—guidelines are provided in Table 2-23 on page 2-19.
FcLk is the global clock signal frequency.
I/0O Output Buffer Contribution—PgytpuTs
Poutputs = Noutputs * 02/ 2 * B1 * Pacio * Feik
NouTpuTs is the number of I/O output buffers used in the design.
0., is the I/O buffer toggle rate—guidelines are provided in Table 2-23 on page 2-19.
Bl is the 1/0 buffer enable rate—guidelines are provided in Table 2-24 on page 2-19.
FcLk is the global clock signal frequency.
RAM Contribution—Ppyepmory
Pvemory = Pac11 * NeLocks * Freap-cLock * B2 + Pac12 * NeLock * Fwrite-cLock * Bs
NgLocks is the number of RAM blocks used in the design.
FreaD-cLOCK iS the memory read clock frequency.
[3, is the RAM enable rate for read operations.
FwRriTE-cLOCK IS the memory write clock frequency.
[5 is the RAM enable rate for write operations—guidelines are provided in Table 2-24 on page 2-19.
PLL Contribution—Pp |
PpLL = Ppca * Pacis *FeLkout
FcLkouT is the output clock frequency.Jr

T If a PLL is used to generate more than one output clock, include each output clock in the formula by adding its corresponding contribution
(Pac13* FcLkouT product) to the total PLL contribution.
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IGLOO DC and Switching Characteristics o atis

< ey -1 tom o |
—D
PAD y Q oI
_>
PCLK To Array
tey = MAX(tpy(R), tpy(F)) /O Interface

toin = MAX(tpn(R), toin(F))

PAD / Vtrip Vtrip \ VIL

50%¢ N0%
v / N
GND | oy, = oy
(R) (F)
VCC
50% 50%
DIN
(R) (F)

Figure 2-4 « Input Buffer Timing Model and Delays (example)
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Power Matters.

IGLOO Low Power Flash FPGAs

Table 2-27 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and Industrial
Conditions—Software Default Settings
Applicable to Standard I/O Banks
Equivalent VIL Viy VOL Von ot [lont
Software
Default
Drive

I/O Drive Strength |Slew | Min. Max. Min. Max. Max. Min.
Standard Strength | Option? |Rate \% \% \% \% \% \% mA | mA
3.3V 8 mA 8 mA High| -0.3 0.8 2 3.6 0.4 2.4 8 8
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 8 mA High| -0.3 0.8 2 3.6 0.2 VDD-0.2 0.1 (0.1
LVCMOS
Wide
Range®
25V 8 mA 8 mA High| -0.3 0.7 1.7 3.6 0.7 1.7 8 8
LVCMOS
1.8V 4 mA 4 mA High| -0.3 [0.35*VCCI| 0.65*VCCI | 3.6 0.45 VCCI-045| 4 4
LVCMOS
15V 2 mA 2 mA High| -0.3 |0.35*VCCI|0.65*VCCI| 3.6 [0.25*VCCI | 0.75* VCCI 2 2
LVCMOS
1.2V 1 mA 1mA High| -0.3 [0.35*VCCI| 0.65*VCCI | 3.6 | 0.25*VCCI | 0.75 * VCCI 1 1
LVCMOS*
1.2V 100 pA 1mA High| -0.3 0.3*VCCI | 0.7 * VCCI 3.6 0.1 VCCI-0.1| 0.1 | 0.1
LVCMOS
Wide
Range*®
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 pA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

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

4. Applicable to V2 Devices operating at VCCI > VCC.

5. AllLVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-36 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: Ty = 70°C, Worst-Case V¢ = 1.14 V, Worst-Case VCCI (per standard)
Applicable to Standard I/O Banks
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3.3V 8 mA 8 High 5 1551238 (026 |1 094 (110 | 241 | 1.92 | 240 | 2.96 | ns
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 8 High 5 - 1551333 (026|129 (110 | 3.33 | 2.62 | 3.34 | 4.07 | ns
LVCMOS
Wide
Range®
25V 8 mA 8 High 5 - 1551239 (026 | 115 | 1.10 | 242 | 2.05 | 2.38 | 2.80 | ns
LVCMOS
1.8V 4 mA 4 High 5 - 155|260 | 026 | 1.08 | 1.10 | 264 | 2.33 | 238 | 2.62 | ns
LVCMOS
15V 2 mA 2 High 5 - 1551|1292 | 026 | 1.22 | 1.10 | 296 | 2.60 | 2.40 | 256 | ns
LVCMOS
1.2V 1mA 1 High 5 - 155|359 | 026 | 153 | 1.10 | 347 | 3.06 | 251 | 2.49 | ns
LVCMOS
1.2V 100 pA 1 High 5 - 155 | 359 [ 0.26 | 1.53 | 1.10 | 3.47 | 3.06 | 251 | 2.49 | ns
LVCMOS
Wide
Range®
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 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.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification
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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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-54« 3.3V LVTTL/3.3VLVCMOS High Slew — 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 Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 |232(018 (085 | 0.66 |237 |1.90| 198 | 213|596 |5.49 ns
4 mA Std. 097 | 232|018 (085 | 066 | 237 (190|198 | 2.13 | 596 | 5.49 ns
6 mA Std. 097 |194|10.18 (085 | 066 | 199 157|220 | 253 | 5.58 | 5.16 ns
8 mA Std. 097 |194]|1018 085 | 066 | 1.99 | 1.57 | 220 | 2.53 | 5.58 | 5.16 ns
12 mA Std. 097 |175(0.18 (085 | 0.66 | 1.79 | 1.40 | 2.36 | 2.79 | 5.38 | 4.99 ns
16 mA Std. 097 |175(018 (085 | 0.66 |1.79 | 1.40 | 2.36 | 2.79 | 5.38 | 4.99 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 2-55« 3.3V LVTTL/3.3VLVCMOS Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Banks

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 380 | 018 | 0.83 | 066 | 3.88 | 3.41 | 1.74 | 1.78 ns
4 mA Std. 0.97 3.80 | 0.18 | 0.83 0.66 3.88 | 341 | 1.74 | 1.78 ns
6 mA Std. 0.97 3.15 | 0.18 | 0.83 0.66 321 | 294 | 1.96 | 2.17 ns
8 mA Std. 0.97 3.15 | 0.18 | 0.83 0.66 321 | 294 | 1.96 | 2.17 ns

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

Table 2-56 ¢« 3.3V LVTTL/3.3V LVCMOS High Slew — 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

Drive Strength Speed Grade tpouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 219 | 0.18 | 0.83 0.66 224 | 1.79 | 1.74 | 1.87 ns
4 mA Std. 0.97 219 | 0.18 | 0.83 0.66 224 | 179 | 1.74 | 1.87 ns
6 mA Std. 0.97 1.85 ( 0.18 | 0.83 0.66 1.89 | 146 | 1.96 | 2.26 ns
8 mA Std. 0.97 1.85 | 0.18 | 0.83 [ 0.66 1.89 | 146 | 1.96 | 2.26 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.
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Applies to 1.2 V DC Core Voltage

Table 2-73+« 3.3V LVCMOS Wide Range 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 = 2.7 V
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tDOUT tDP tD|N tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 2mA Std. 155 | 752 (026 (132| 1.10 | 752 | 6.38 | 3.84 | 4.02 | 13.31 | 12.16 ns
100 pA 4 mA Std. 155 | 752 (026 (132| 1.10 | 7.52 | 6.38 | 3.84 | 4.02 | 13.31 | 12.16 ns
100 pA 6 mA Std. 155 | 637026 | 132 | 110 | 6.37 | 557 | 423 | 4.73 | 12.16 | 11.35 ns
100 pA 8 mA Std. 155 | 637 (026|132 | 1.10 | 6.37 | 557 | 423 | 4.73 | 12.16 | 11.35 ns
100 pA 12 mA Std. 155 | 555026132 | 1.10 | 555|496 | 450 | 5.18 | 11.34 | 10.75 ns
100 pA 16 mA Std. 155 | 532 (026|132 | 1.10 | 532|482 | 456 (529 | 11.10 | 10.61 ns
100 pA 24 mA Std. 155 | 5191026 | 132 | 1.10 | 519|485 | 4.63 | 5.74 | 10.98 | 10.63 ns

Notes:

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

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

Table 2-74« 3.3V LVCMOS Wide Range 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 = 2.7
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Optionl Grade tpout | top toin tey | teout 1578 tzh t 2z thz tzL s tzus Units
100 pA 2mA Std. 155 (475|026 | 1.32 | 1.10 | 4.75 | 3.77 | 3.84 | 4.27 | 10.54 | 9.56 ns
100 pA 4 mA Std. 155 (475|026 | 1.32 | 1.10 | 4.75 | 3.77 | 3.84 | 4.27 | 10.54 | 9.56 ns
100 pA 6 mA Std. 155 (410 0.26 | 1.32 | 1.10 | 410 | 3.19 | 4.24 | 498 | 9.88 | 8.98 ns
100 pA 8 mA Std. 155 (410 0.26 | 1.32 | 1.10 | 410 | 3.19 | 4.24 | 498 | 9.88 | 8.98 ns
100 pA 12 mA Std. 155 |3.73| 026 | 1.32 | 1.10 | 3.73 [ 291 | 451 | 5.43 | 9.52 | 8.69 ns
100 pA 16 mA Std. 155 | 367|026 | 1.32 | 1.10 | 3.67 | 2.85 | 457 | 555 | 9.46 | 8.64 ns
100 pA 24 mA Std. 155 (3.70( 0.26 | 1.32 | 1.10 | 3.70 | 2.79 | 4.65 | 6.01 | 9.49 | 8.58 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £ 100 pA. Drive strengths
displayed in software are supported for normal range only. For a detailed I/V curve, refer to the IBIS models.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.

3. Software default selection highlighted in gray.
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Table 2-77« 3.3V LVCMOS Wide Range Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case V¢ = 1.14 V, Worst-Case VCCI = 2.7
Applicable to Standard Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tDOUT tDP tD|N tpy tEOUT tz|_ tZH tLZ tHZ Units
100 pA 2 mA Std. 1.55 6.44 0.26 1.29 1.10 6.44 5.64 2.99 3.28 ns
100 pA 4 mA Std. 1.55 6.44 0.26 1.29 1.10 6.44 5.64 2.99 3.28 ns
100 pA 6 mA Std. 1.55 5.41 0.26 1.29 1.10 5.41 491 3.35 3.89 ns
100 pA 8 mA Std. 1.55 5.41 0.26 1.29 1.10 5.41 4.91 3.35 3.89 ns

Notes:

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

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

Table 2-78 « 3.3V LVCMOS Wide Range 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 = 2.7
Applicable to Standard Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Option?! Grade toouT top thiN tpy teouT tzL tzH t z thz Units
100 pA 2mA Std. 1.55 3.89 0.26 1.29 1.10 3.89 3.13 2.99 3.45 ns
100 pA 4 mA Std. 1.55 3.89 0.26 1.29 1.10 3.89 3.13 2.99 3.45 ns
100 pA 6 mA Std. 1.55 3.33 0.26 1.29 1.10 3.33 2.62 3.34 4.07 ns
100 pA 8 mA Std. 1.55 3.33 0.26 1.29 1.10 3.33 2.62 3.34 4.07 ns

Notes:

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

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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 2-183 « AGL060 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.14V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 2.04 2.33 ns
tRCKH Input High Delay for Global Clock 2.10 251 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
trRcksw Maximum Skew for Global Clock 0.40 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 2-184 « AGL125 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC =1.14 V

Std.

Parameter Description Min.1 Max.?2 | Units
tRCKL Input Low Delay for Global Clock 2.08 2.54 ns
tRCKH Input High Delay for Global Clock 2.15 2.77 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
trRcksw Maximum Skew for Global Clock 0.62 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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Embedded FlashROM Characteristics

Figure 2-45 « Timing Diagram
Timing Characteristics
1.5V DC Core Voltage

Table 2-197 « Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; = 70°C, VCC =1.425V

Parameter Description Std. Units
tsu Address Setup Time 0.57 ns
tHoLD Address Hold Time 0.00 ns
tck2o Clock to Out 34.14 ns
Fmax Maximum Clock Frequency 15 MHz

1.2V DC Core Voltage

Table 2-198 « Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; =70°C, VCC =1.14V

Parameter Description Std. Units
tsu Address Setup Time 0.59 ns
tHoLD Address Hold Time 0.00 ns
tck20 Clock to Out 52.90 ns
Fmax Maximum Clock Frequency 10 MHz
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3 — Pin Descriptions

Supply Pins

GND Ground
Ground supply voltage to the core, I/O outputs, and 1/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V for IGLOO V5 devices, and 1.2 V or 1.5 V for IGLOO
V2 devices. VCC is required for powering the JTAG state machine in addition to VJTAG. Even when a
device is in bypass mode in a JTAG chain of interconnected devices, both VCC and VJTAG must remain
powered to allow JTAG signals to pass through the device.

For IGLOO V2 devices, VCC can be switched dynamically from 1.2 VV to 1.5 V or vice versa. This allows
in-system programming (ISP) when VCC is at 1.5 V and the benefit of low power operation when VCC is
at1.2V.

VCCIBx I/O Supply Voltage

Supply voltage to the bank's 1/0 output buffers and 1/O logic. Bx is the /O bank number. There are up to
eight I/O banks on IGLOO devices plus a dedicated VJTAG bank. Each bank can have a separate VCCI
connection. All I/Os in a bank will run off the same VCCIBx supply. VCClcanbe 1.2V, 1.5V,1.8V, 25V,
or 3.3V, nominal voltage. Unused I/O banks should have their corresponding VCCI pins tied to GND.

VMVX I/0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the 1/Os in the 1/0 banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each I/O bank. VMVx can be 1.2V, 1.5V, 1.8V,
2.5V, or 3.3V, nominal voltage. Unused 1/O banks should have their corresponding VMV pins tied to GND.
VMV and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be
connected to the corresponding VCCI pins of the same bank (i.e., VMVO0 to VCCIBO, VMV1 to VCCIB1,
etc.).

VCCPLA/B/C/D/E/F PLL Supply Voltage
Supply voltage to analog PLL, nominally 1.5V or 1.2 V.

« 1.5V for IGLOO V5 devices

e 1.2Vorl5Vfor IGLOO V2 devices
When the PLLs are not used, the Microsemi Designer place-and-route tool automatically disables the
unused PLLs to lower power consumption. The user should tie unused VCCPLx and VCOMPLX pins to
ground. Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple
VCC noise from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning

Circuits in Low Power Flash Devices and Mixed Signal FPGAs" chapter of the IGLOO FPGA Fabric User
Guide for a complete board solution for the PLL analog power supply and ground.

¢ There is one VCCPLF pin on IGLOO devices.

VCOMPLA/B/C/D/E/F  PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the Microsemi Designer place-and-
route tool automatically disables the unused PLLs to lower power consumption. The user should tie
unused VCCPLx and VCOMPLXx pins to ground.

There is one VCOMPLF pin on IGLOO devices.
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Package Pin Assignments

VQ100 VQ100 VQ100
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
1 GND 36 I093RSB1 72 I042RSB0
2 GAA2/I067RSB1 37 VCC 73 GBA2/I041RSB0
3 I068RSB1 38 GND 74 VMVO
4 GAB2/I069RSB1 39 VCCIB1 75 GNDQ
5 10132RSB1 40 I087RSB1 76 GBA1/I040RSBO
6 GAC2/I0131RSB1 41 I084RSB1 7 GBAO/IO39RSB0O
7 I0130RSB1 42 I081RSB1 78 GBB1/I038RSB0O
8 10129RSB1 43 I075RSB1 79 GBBO0/I0O37RSB0
9 GND 44 GDC2/1072RSB1 80 GBC1/I036RSB0
10 GFB1/10124RSB1 45 GDB2/I071RSB1 81 GBCO0/IO35RSB0
11 GFB0/I0123RSB1 46 GDA2/I070RSB1 82 I032RSB0
12 VCOMPLF 47 TCK 83 I028RSBO
13 GFA0/I0122RSB1 48 TDI 84 I025RSB0
14 VCCPLF 49 T™MS 85 1022RSB0
15 GFA1/10121RSB1 50 VMV1 86 I019RSBO
16 GFA2/10120RSB1 51 GND 87 VCCIBO
17 VCC 52 VPUMP 88 GND
18 VCCIB1 53 NC 89 VCC
19 GECO0/I0111RSB1 54 TDO 90 I015RSBO
20 GEB1/I0110RSB1 55 TRST 91 I013RSBO
21 GEBO0/I0109RSB1 56 VITAG 92 I011RSBO
22 GEA1/10108RSB1 57 GDA1/IO65RSB0 93 I0O09RSBO
23 GEA0/I0107RSB1 58 GDCO0/1062RSB0O 94 I007RSBO
24 VMV1 59 GDC1/I061RSB0O 95 GAC1/I005RSB0
25 GNDQ 60 GCC2/I059RSB0 96 GACO0/I004RSB0
26 GEA2/10106RSB1 61 GCB2/I058RSB0 97 GAB1/IO03RSB0O
27 FF/GEB2/I0105RSB 62 GCAO0/IO56RSB0 98 GABO0/IO02RSBO
! 63 GCA1/IO55RSB0 99 GAA1/I001RSBO
28 GEC2/10104RSB1 64 GCCO0/1052RSB0O 100 GAA0/IO00RSBO
29 10102RSB1 65 GCC1/I051RSB0
30 I0100RSB1 o6 VCCIBO
31 I0O99RSB1 67 GND
32 I097RSB1 68 Veo
33 I096RSB1 69 |O47RSBO
34 I095RSB1 70 GBC2/I045RSB0
35 1094RSB1 71 GBB2/1043RSB0
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Package Pin Assignments

FG144
Pin Number | AGL400 Function

K1 GEBO0/IO136NDB3
K2 GEA1/10135PDB3
K3 GEAO0/I0135NDB3
K4 GEA2/10134RSB2
K5 I0127RSB2

K6 I0121RSB2

K7 GND

K8 I0104RSB2

K9 GDC2/1082RSB2
K10 GND

K11 GDAO0/IO79vDB1
K12 GDB0/I078VDB1
L1 GND

L2 VMV3

L3 FF/GEB2/I0133RSB2
L4 I0128RSB2

L5 VCCIB2

L6 I0119RSB2

L7 I0114RSB2

L8 I0110RSB2

L9 T™MS

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0132RSB2
M3 I0129RSB2
M4 I0126RSB2
M5 I0124RSB2
M6 I0122RSB2
M7 I0117RSB2

M8 I0115RSB2

M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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Package Pin Assignments

FG144
Pin Number | AGL600 Function
K1 GEBO0/I0145NDB3
K2 GEA1/10144PDB3
K3 GEAO0/1I0144NDB3
K4 GEA2/10143RSB2
K5 I0119RSB2
K6 I0111RSB2
K7 GND
K8 I094RSB2
K9 GDC2/I091RSB2
K10 GND
K11 GDAO/IO88NDB1
K12 GDBO0/IO87NDB1
L1 GND
L2 VMV3
L3 FF/GEB2/10142RSB2
L4 10136RSB2
L5 VCCIB2
L6 I0O115RSB2
L7 I0103RSB2
L8 I097RSB2
L9 T™MS
L10 VITAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I0141RSB2
M3 10138RSB2
M4 10123RSB2
M5 10126RSB2
M6 I0134RSB2
M7 I0108RSB2
M8 IO99RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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Package Pin Assignments

FG144
Pin Number [ AGL1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/10188PDB3
K3 GEAO0/I0188NDB3
K4 GEA2/10187RSB2
K5 10169RSB2

K6 I0152RSB2

K7 GND

K8 I0117RSB2

K9 GDC2/10116RSB2

K10 GND

K11 GDAO0/IO113NDB1

K12 GDBO0/I0112NDB1
L1 GND
L2 VMV3
L3 FF/GEB2/I0186RSB2
L4 10172RSB2
L5 VCCIB2
L6 I0153RSB2
L7 10144RSB2
L8 10140RSB2
L9 T™MS

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0O161RSB2
M6 IO156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI

M10 VCCIB2

M11 VPUMP

M12 GNDQ
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IGLOO Low Power Flash FPGAs

FG484
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Note: This is the bottom view of the package.

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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FG484
Pin Number | AGL400 Function

C21 NC
C22 VCCIB1

D1 NC

D2 NC

D3 NC

D4 GND

D5 GAAO0/IO00RSBO

D6 GAA1/I001RSBO

D7 GABO0/IO02RSBO

D8 I016RSBO

D9 I017RSBO
D10 I022RSB0
D11 I028RSBO
D12 1034RSBO0
D13 I037RSBO
D14 I041RSBO
D15 1043RSBO
D16 GBB1/I057RSB0
D17 GBAO/IO58RSB0O
D18 GBA1/I059RSB0
D19 GND
D20 NC
D21 NC
D22 NC

E1l NC

E2 NC

E3 GND

E4 GAB2/10154UDB3

ES GAA2/10155UDB3

E6 I012RSBO

E7 GAB1/I003RSB0O

ES8 I013RSBO

E9 I014RSBO
E10 I021RSBO
E1l 1027RSBO
E12 I032RSB0
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IGLOO Low Power Flash FPGAs
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Power Matters. IGLOO Low Power Flash FPGAs

FG484
Pin Number | AGL600 Function

Y7 NC

Y8 VCC

Y9 VCC
Y10 NC
Y11 NC
Y12 NC
Y13 NC
Y14 VCC
Y15 VCC
Y16 NC
Y17 NC
Y18 GND
Y19 NC
Y20 NC
Y21 NC
Y22 VCCIB1
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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "IGLOO Device Status" table, is designated as either "Product Brief," "Advance,"
"Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Unmarked (production)
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The Microsemi products described in this advance status document may not have completed
Microsemi’s qualification process. Microsemi may amend or enhance products during the product
introduction and qualification process, resulting in changes in device functionality or performance. It is
the responsibility of each customer to ensure the fithess of any Microsemi product (but especially a new
product) for a particular purpose, including appropriateness for safety-critical, life-support, and other
high-reliability applications. Consult Microsemi’s Terms and Conditions for specific liability exclusions
relating to life-support applications. A reliability report covering all of the Microsemi SoC Products
Group’s products is available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi
also offers a variety of enhanced qualification and lot acceptance screening procedures. Contact your
local Microsemi sales office for additional reliability information.
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