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& Microsemi

Power Matters.” IGLOO Low Power Flash FPGAs

VersaTiles are connected with any of the four levels of routing hierarchy. Flash switches are distributed throughout the
device to provide nonvolatile, reconfigurable interconnect programming. Maximum core utilization is possible for
virtually any design.
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Figure 1-1+« IGLOO Device Architecture Overview with Two I/O Banks (AGL015, AGL030, AGL060, and AGL125)
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Figure 1-2 « IGLOO Device Architecture Overview with Four I/O Banks (AGL250, AGL600, AGL400, and AGL1000)
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IGLOO DC and Switching Characteristics Power Matters.-

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

Core
Voltage | AGLO15 | AGLO30 [ AGLO60 | AGL125 | AGL250 | AGL400 | AGL600 | AGL1000 | Units

VCCI/VITAG =1.2V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17 pA
(per bank) Typical (25°C)

VCCI/VIJTAG =15V 1.2Vv/15 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 pA
(per bank) Typical (25°C) \%

VCCI/VIJTAG =18V 1.2Vv/15 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 pA
(per bank) Typical (25°C) \%

VCCI/VITAG =25V 1.2Vv/15 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 HA
(per bank) Typical (25°C) \Y,

VCCI/VIJTAG =3.3V 1.2Vv/15 25 25 25 25 25 25 25 25 pA
(per bank) Typical (25°C) \%

Note: IDD = Nganks X ICCl. Values do not include I/O static contribution, which is shown in Table 2-13 on page 2-10 through
Table 2-15 on page 2-11 and Table 2-16 on page 2-11 through Table 2-18 on page 2-12 (PDC6 and PDC?7).

Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOO Shutdown Mode
Core Voltage AGL015 AGL030 Units
Typical (25°C) 12V/15V 0 0 HA

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

Core
Voltage | AGLO15 | AGLO30 [ AGL060 [ AGL125 [ AGL250 | AGL400 | AGL600 | AGL1000 | Units

ICCA Current?

Typical (25°C) 12V 5 6 10 13 18 25 28 42 HA
15V 14 16 20 28 44 66 82 137 A

ICCl or IJTAG Current®

VCCI/VITAG =12V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 HA

(per bank) Typical (25°C)

VCCINITAG =15V (per| 1.2V/ 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 A

bank) Typical (25°C) 15V

VCCINITAG =18V (per| 1.2V/ 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 HA

bank) Typical (25°C) 15V

VCCINITAG =25V (per| 1.2V/ 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 A

bank) Typical (25°C) 15V

VCCINJITAG =3.3V (per| 1.2V/ 25 25 25 25 25 25 25 25 A

bank) Typical (25°C) 15V

Notes:

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

3. Values do not include 1/O static contribution (PDC6 and PDC?7).
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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 Power Matters.-

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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Power Matters. IGLOO Low Power Flash FPGAs

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.
Revision 27 2-63




& Microsemi

Power Matters. IGLOO Low Power Flash FPGAs

Table 2-113 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard I/O Banks

iiC\K/IOS VIL VIH VOL VOH IOL|IOH | I0SH lIoSL [ 1Lt |nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v Y v Y, Y Y, mA|mA | mA3 | mAS [pA?|pat
2mA -0.3 | 0.35*VCCI [ 0.65*VCCI 3.6 0.25*VCCI | 0.75*VCCI | 2| 2 13 16 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 <V CCI. 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.

Test Point R=1KS Rto GND for tyy, / tyy / tys
1 Test Point

Datapath T S pF Enable Path 5 pF for tyy / toys / ty [ty s
5pFforty,/t >

Figure 2-10 » AC Loading

Table 2-114 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 15 0.75 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.
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Power Matters.

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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IGLOO DC and Switching Characteristics Power Matters.-

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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Embedded SRAM and FIFO Characteristics

IGLOO Low Power Flash FPGAs

SRAM
RAM4K9 RAM512X18
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Figure 2-31 « RAM Models
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IGLOO DC and Switching Characteristics Power Matters.-

Timing Waveforms
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Figure 2-32 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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4 — Package Pin Assignments
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Note: This is the bottom view of the package.
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Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

CS121
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Note: This is the bottom view of the package.
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Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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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

Revision 27
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IGLOO Low Power Flash FPGAs

VQ100 VQ100 VQ100

Pin Number | AGLO60 Function Pin Number | AGLO60 Function Pin Number | AGLO60 Function

1 GND 37 VCC 73 GBA2/I025RSB0

2 GAA2/I051RSB1 38 GND 74 VMVO

3 I052RSB1 39 VCCIB1 75 GNDQ

4 GAB2/I053RSB1 40 IO60RSB1 76 GBA1/1I024RSB0

5 I095RSB1 41 IO59RSB1 77 GBAO0/I023RSB0

6 GAC2/1094RSB1 42 IO58RSB1 78 GBB1/1022RSB0

7 I093RSB1 43 IO57RSB1 79 GBBO0/I021RSB0

8 I092RSB1 44 GDC2/I056RSB1 80 GBC1/I020RSB0

9 GND 45 GDB2/IO55RSB1 81 GBCO0/IO19RSBO

10 GFB1/I087RSB1 46 GDAZ2/I054RSB1 82 I018RSBO

11 GFBO/IO86RSB1 47 TCK 83 I017RSBO

12 VCOMPLF 48 TDI 84 I015RSBO

13 GFAO0/IO85RSB1 49 TMS 85 I013RSBO

14 VCCPLF 50 VMV1 86 I011RSBO

15 GFA1/I084RSB1 51 GND 87 VCCIBO

16 GFA2/I083RSB1 52 VPUMP 88 GND

17 VCC 53 NC 89 VCC

18 VCCIB1 54 TDO 90 I010RSBO

19 GEC1/I077RSB1 55 TRST 91 I0O09RSBO

20 GEB1/I075RSB1 56 VITAG 92 IO08RSBO

21 GEBO0/I0O74RSB1 57 GDA1/I049RSBO 93 GAC1/IO07RSBO

22 GEA1/1073RSB1 58 GDCO0/I046RSB0O 94 GACO0/IO06RSBO

23 GEAO0/I072RSB1 59 GDC1/1045RSB0O 95 GAB1/I0O05RSBO

24 VMV1 60 GCC2/I043RSB0 96 GABO/IO04RSB0O

25 GNDQ 61 GCB2/I042RSB0 97 GAA1/I003RSB0O

26 GEA2/I071RSB1 62 GCAO0/I040RSBO 98 GAAO0/I002RSB0O

27 FF/GEB2/I070RSB1 63 GCA1/I0O39RSBO 99 I001RSBO

28 GEC2/I069RSB1 64 GCCO0/I036RSB0O 100 IO00RSBO

29 I068RSB1 65 GCC1/1035RSB0O

30 I067RSB1 66 VCCIBO

31 I066RSB1 67 GND

32 I065RSB1 68 VCC

33 I064RSB1 69 IO31RSBO

34 I063RSB1 70 GBC2/I029RSB0

35 I062RSB1 71 GBB2/1027RSB0

36 I061RSB1 72 I026RSBO
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Package Pin Assignments

FG256 FG256 FG256

Pin Number [ AGL600 Function Pin Number [ AGL600 Function Pin Number [ AGL600 Function
H3 GFB1/10163PPB3 K9 GND M15 GDC1/1086PDB1
H4 VCOMPLF K10 GND M16 I084NDB1
H5 GFCO0/I0164NPB3 K11 VCC N1 I0150NDB3
H6 VCC K12 VCCIB1 N2 10147PPB3
H7 GND K13 I073NPB1 N3 GEC1/I0146PPB3
H8 GND K14 I080NPB1 N4 10140RSB2
H9 GND K15 I074NPB1 N5 GNDQ
H10 GND K16 I072NDB1 N6 GEA2/10143RSB2
H11 VCC L1 I0159NDB3 N7 10126RSB2
H12 GCCO0/I069NPB1 L2 I0156NPB3 N8 10120RSB2
H13 GCB1/IO70PPB1 L3 I0151PPB3 N9 10108RSB2
H14 GCAO0/IO71NPB1 L4 10158PSB3 N10 10103RSB2
H15 I0O67NPB1 L5 VCCIB3 N11 I099RSB2
H16 GCBO0/IO70NPB1 L6 GND N12 GNDQ
J1 GFA2/10161PPB3 L7 VCC N13 I092RSB2
J2 GFA1/10162PDB3 L8 VCC N14 VITAG
J3 VCCPLF L9 VCC N15 GDCO0/I086NDB1
J4 I0160NDB3 L10 VCC N16 GDA1/I088PDB1
J5 GFB2/10160PDB3 L11 GND P1 GEB1/10145PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/I0145NDB3
J7 GND L13 GDBO0/IO87NPB1 P3 VMV2
J8 GND L14 I085NDB1 P4 10138RSB2
J9 GND L15 I085PDB1 P5 10136RSB2
J10 GND L16 1084PDB1 P6 10131RSB2
J11 VCC M1 I0150PDB3 P7 10124RSB2
J12 GCB2/I073PPB1 M2 IO151INPB3 P8 I0119RSB2
J13 GCAl/I0O71PPB1 M3 I0147NPB3 P9 10107RSB2
J14 GCC2/1074PPB1 M4 GECO0/I0146NPB3 P10 10104RSB2
J15 I080PPB1 M5 VMV3 P11 I097RSB2
J16 GCAZ2/I072PDB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10159PDB3 M7 VCCIB2 P13 TCK
K2 I0161NPB3 M8 I0117RSB2 P14 VPUMP
K3 10156PPB3 M9 I0110RSB2 P15 TRST
K4 10129RSB2 M10 VCCIB2 P16 GDAO/IO88NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10144PDB3
K6 VCC M12 VMV2 R2 GEAO0/10144NDB3
K7 GND M13 1094RSB2 R3 10139RSB2
K8 GND M14 GDB1/I087PPB1 R4 GEC2/10141RSB2
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IGLOO Low Power Flash FPGAs

FG256
Pin Number [ AGL600 Function
R5 10132RSB2
R6 10127RSB2
R7 10121RSB2
R8 I0114RSB2
R9 I0109RSB2
R10 I0105RSB2
R11 I098RSB2
R12 I096RSB2
R13 GDB2/IO90RSB2
R14 TDI
R15 GNDQ
R16 TDO
T1 GND
T2 10137RSB2
T3 FF/GEB2/10142RSB2
T4 10134RSB2
T5 10125RSB2
T6 10123RSB2
T7 I0118RSB2
T8 I0115RSB2
T9 I0111RSB2
T10 I0106RSB2
T11 10102RSB2
T12 GDC2/1091RSB2
T13 I093RSB2
T14 GDA2/I0O89RSB2
T15 T™MS
T16 GND
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Package Pin Assignments

FG256 FG256 FG256
Pin Number [ AGL1000 Function Pin Number [ AGL1000 Function Pin Number [ AGL1000 Function
Al GND Cc7 I025RSB0 E13 GBC2/I080PDB1
A2 GAAO0/IO00RSBO C8 I036RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 1042RSB0O E15 I086PPB1
A4 GABO0/IO02RSBO C10 I049RSB0O E16 I087PDB1
A5 I0O16RSBO Cl1 I056RSBO0O F1 10217NDB3
A6 I022RSB0O C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 1062RSB0O F3 10216PDB3
A8 IO35RSBO C14 VMVO F4 10216NDB3
A9 IO45RSBO C15 I078NDB1 F5 VCCIB3
Al0 IO50RSBO C16 I081NDB1 F6 GND
All IO55RSB0 D1 10222NDB3 F7 VCC
Al2 I061RSBO D2 10222PDB3 F8 VCC
Al3 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
Al4 GBAO/I0O76RSBO D4 10223NDB3 F10 VCC
Al5 GBA1/I077RSBO D5 GNDQ F11 GND
Al6 GND D6 1023RSBO F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0O F13 I083NPB1
B2 GAA2/10225PDB3 D8 I033RSBO F14 IO86NPB1
B3 GNDQ D9 I046RSBO F15 I090PPB1
B4 GAB1/I0O03RSBO D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 I060RSBO Gl I0210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSBO D13 I080NDB1 G3 10213PDB3
B8 I034RSBO D14 GBB2/I079PDB1 G4 GFC1/10209PPB3
B9 I044RSBO D15 I079NDB1 G5 VCCIB3
B10 IO51RSBO D16 I082NSB1 G6 VCC
B11 IO57RSBO0 E1l 10217PDB3 G7 GND
B12 GBC1/I0O73RSB0 E2 10218PDB3 G8 GND
B13 GBBO0/I0O74RSBO E3 I0221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/1078PDB1 ES VMVO G1l1 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1l 10224NDB3 E7 VCCIBO G13 GCC1/1091PPB1
Cc2 10225NDB3 E8 I038RSBO G14 IO90NPB1
C3 VMV3 E9 1047RSBO G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/IO04RSBO E1l1l VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/10207NDB3
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Package Pin Assignments

FG484
Pin Number | AGL400 Function

E13 I038RSBO
El4 1042RSB0
E15 GBC1/IO55RSB0
E16 GBBO0/IO56RSB0O
E17 1044RSB0O
E18 GBA2/1060PDB1
E19 I0O60NDB1
E20 GND
E21 NC
E22 NC

F1 NC

F2 NC

F3 NC

F4 10154VDB3
F5 10155VDB3
F6 I011RSBO

F7 I007RSBO

F8 GACO0/I004RSBO0
F9 GAC1/I005RSBO0
F10 I020RSBO
F11 1024RSB0
F12 I033RSBO
F13 I039RSBO
F14 I045RSBO
F15 GBCO0/IO54RSB0
F16 I048RSBO
F17 VMVO

F18 I061NPB1
F19 1063PDB1
F20 NC

F21 NC

F22 NC

G1 NC

G2 NC

G3 NC

G4 10151VvDB3
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Power Matters.

FG484
Pin Number | AGL600 Function

c21 NC
Cc22 VCCIB1

D1 NC

D2 NC

D3 NC

D4 GND

D5 GAAO0/IO00RSBO

D6 GAA1/I001RSBO

D7 GABO0/IO02RSBO

D8 I011RSBO

D9 I0O16RSBO
D10 I018RSBO
D11 I028RSBO
D12 I034RSBO0
D13 I037RSBO
D14 I041RSBO
D15 I043RSBO
D16 GBB1/IO57RSB0
D17 GBAO/IO58RSB0O
D18 GBA1/I059RSB0
D19 GND
D20 NC
D21 NC
D22 NC

E1l NC

E2 NC

E3 GND

E4 GAB2/10173PDB3

ES GAA2/10174PDB3

E6 GNDQ

E7 GAB1/IO03RSB0O

E8 I013RSBO

E9 I014RSBO
E10 I021RSBO
E11l I027RSBO
E12 I032RSBO

IGLOO Low Power Flash FPGAs
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IGLOO Low Power Flash FPGAs

Revision Changes Page

Revision 23 The "IGLOO Ordering Information” section has been updated to mention "Y" as "Blank" 1
(December 2012) [mentioning "Device Does Not Include License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43173).

The note in Table 2-189 - IGLOO CCC/PLL Specification and Table 2-190 - IGLOO| 2-115,
CCC/PLL Specification referring the reader to SmartGen was revised to refer instead to| 2-116
the online help associated with the core (SAR 42564).
Additionally, note regarding SSOs was added.

Live at Power-Up (LAPU) has been replaced with 'Instant On’. NA

Revision 22 The "Security" section was modified to clarify that Microsemi does not support read- 1-2
(September 2012) [back of programmed data.

Libero Integrated Design Environment (IDE) was changed to Libero System-on-Chip N/A
(SoC) throughout the document (SAR 40271).

Revision 21 Under AGL125, in the Package Pin list, CS121 was incorrectly added to the datasheet| 1to IV
(May 2012) in revision 19 and has been removed (SAR 38217).

Corrected the inadvertent error for Max Values for LVPECL VIH and revised the same| 2-82
to '3.6’ in Table 2-151 - Minimum and Maximum DC Input and Output Levels (SAR
37685).

Figure 2-38 « FIFO Read and Figure 2-39 « FIFO Write have been added (SAR 34841). 2-127

The following sentence was removed from the VMVx description in the "Pin 3-1
Descriptions" section: "Within the package, the VMV plane is decoupled from the
simultaneous switching noise originating from the output buffer VCCI domain" and
replaced with “Within the package, the VMV plane biases the input stage of the I/Os in
the I/O banks” (SAR 38317). The datasheet mentions that "VMV pins must be
connected to the corresponding VCCI pins" for an ESD enhancement.
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