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IGLOO DC and Switching Characteristics Power Matters.-

Table 2-65« Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V Wide Range
Applicable to Standard I/O Banks

3.3V LVCMOS Wide Range VIL VIH VOL VOH IOL | IOH IOSL IOSH | 1IL? | nH3
Equivalent
Software
Default Drive

Drive Strength Min. [ Max. | Min. | Max. | Max. Min. Max. Max.

Strength Option?t v Y Y v Y v A | pA | mA? mA* | pAS [pAS
100 pA 2mA -0.3 0.8 2 3.6 0.2 |vbDD-0.2( 100 | 100 25 27 10| 10
100 pA 4 mA -0.3 0.8 2 3.6 0.2 |vbDD-0.2( 100 | 100 25 27 10| 10
100 pA 6 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2( 100 | 100 51 54 10| 10
100 pA 8 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2( 100 | 100 51 54 10 | 10
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. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
3. 1IH 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

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

Table 2-66 « 3.3 VLVCMOS Wide Range AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 33 14 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.
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IGLOO DC and Switching Characteristics

Table 2-104 » 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 Banks

& Microsemi

Power Matters.

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 2.62 0.18 | 0.98 | 0.66 2.67 259 | 167 | 1.29 | 2.62 ns
4 mA Std. 2.18 0.18 | 0.98 | 0.66 2.22 193 | 197 | 2.06 | 2.18 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.
1.2V DC Core Voltage
Table 2-105+ 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 = 1.7V
Applicable to Advanced I/0O Banks
Drive Strength Speed Grade | tpout | tor | toin | tpy | teocuT | tzL tzn ttz | thz | tzLs | tzus | Units
2 mA Std. 1.55 6.97 |0.26 111 1.10 | 7.08 | 6.48 | 2.87 | 2.29 | 12.87 | 12.27 ns
4 mA Std. 1.55 591 |026 111 1.10 | 6.01 | 557 (3.21|3.14| 11.79 | 11.36 ns
6 mA Std. 1.55 516 | 026|111 1.10 | 524 | 495 | 3.45(3.55]| 11.03 | 10.74 ns
8 mA Std. 155 | 490 |0.26(1.11| 1.10 | 498 | 4.81 |3.50 | 3.66 | 10.77 | 10.60 ns
12 mA Std. 155 | 483 | 026|111 | 1.10 | 490 | 4.83 | 3.58 | 4.08 | 10.68 | 10.61 ns
16 mA Std. 155 | 483 | 026|111 | 1.10 | 490 | 4.83 | 3.58 | 4.08 | 10.68 | 10.61 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-106 » 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 Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 155 (3731026 (111 | 1.10 | 3.71 | 3.73 | 2.86 | 2.34 | 9.49 9.51 ns
4 mA Std. 155 (312026 (111 | 1.10 | 3.16 | 297 | 3.21 | 3.22 | 8.95 8.75 ns
6 mA Std. 155 | 279 (026|111 | 1.10 | 283 (259|345 |3.65| 862 | 8.38 ns
8 mA Std. 155 | 273 (026|111 110 |2.77 (252|350 |3.75| 8.56 8.30 ns
12 mA Std. 155 | 272|026 |1.11 | 1.10 |(2.76 | 243 | 3.58 | 419 | 855 | 8.22 ns
16 mA Std. 155 (2721026 (111 | 1.10 | 2.76 | 2.43 | 3.58 | 4.19 [ 8.55 8.22 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.
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I/O Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
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Figure 2-16 « Timing Model of Registered 1/0O Buffers with Synchronous Enable and Asynchronous Preset
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Table 2-155 « Parameter Definition and Measuring Nodes

IGLOO Low Power Flash FPGAs

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLkg Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register FH
toHD Data Hold Time for the Output Data Register F,H
tosue Enable Setup Time for the Output Data Register GH
tonHE Enable Hold Time for the Output Data Register G H
toprE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toEcLKQ Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toESUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toEPRE20 Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
t{OEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I, H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLko Clock-to-Q of the Input Data Register A E
tisup Data Setup Time for the Input Data Register C.A
tiHp Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tipRE2Q Asynchronous Preset-to-Q of the Input Data Register D, E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
t\/RECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-16 on page 2-84 for more information.
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Figure 2-26 « Timing Model and Waveforms
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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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Embedded SRAM and FIFO Characteristics

IGLOO Low Power Flash FPGAs

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTAS —  — RADDRS RD17 —
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Figure 2-31 « RAM Models
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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.

2-114 Revision 27



& Microsemi

Power Matters. IGLOO Low Power Flash FPGAs

1.2 V DC Core Voltage

Table 2-193 « RAM4K9
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. | Units
tas Address setup time 1.53 ns
tan Address hold time 0.29 ns
tens REN WEN setup time 1.50 ns
tENH REN, WEN hold time 0.29 ns
teks BLK setup time 3.05 ns
tBKH BLK hold time 0.29 ns
tos Input data (DIN) setup time 1.33 ns
toH Input data (DIN) hold time 0.66 ns
tckol Clock High to new data valid on DOUT (output retained, WMODE = 0) 6.61 ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 5.72 ns
tcko2 Clock High to new data valid on DOUT (pipelined) 3.38 ns
teocwwL Address collision clk-to-clk delay for reliable write after write on same address — Applicable to| 0.30 ns
Closing Edge
tCZCRWHl Address collision clk-to-clk delay for reliable read access after write on same address — Applicable | 0.89 ns

to Opening Edge

teoCWRHT Address collision clk-to-clk delay for reliable write access after read on same address — Applicable | 1.01 ns
to Opening Edge

trsTBQ RESET Low to data out Low on DOUT (flow-through) 3.86 ns

RESET Low to data out Low on DOUT (pipelined) 3.86 ns
tREMRSTB RESET removal 1.12 ns
tRECRSTB RESET recovery 5.93 ns
tMPWRSTB RESET minimum pulse width 1.18 ns
tcye Clock cycle time 10.90 ns
Fmax Maximum frequency 92 MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-Based cSoCs
and FPGAs.

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

QN68 QN68

Pin Number [ AGLO15 Function Pin Number | AGLO15 Function

1 I082RSB1 37 TRST

2 I0O80RSB1 38 VITAG

3 I078RSB1 39 I040RSBO

4 I076RSB1 40 I037RSBO

5 GECO0/I073RSB1 41 GDBO0/IO34RSBO

6 GEAO0/IO72RSB1 42 GDAO/IO33RSBO0

7 GEBO/IO71RSB1 43 GDCO0/I032RSB0

8 VCC 44 VCCIBO

9 GND 45 GND

10 VCCIB1 46 VCC

11 I068RSB1 47 I031RSBO

12 I067RSB1 48 I029RSB0

13 I066RSB1 49 I028RSBO0

14 I0O65RSB1 50 1027RSB0

15 I064RSB1 51 I025RSB0

16 I063RSB1 52 1024RSB0

17 I062RSB1 53 1022RSB0

18 FF/I060RSB1 54 I1021RSBO

19 IO58RSB1 55 I019RSBO

20 IO56RSB1 56 I017RSBO

21 I054RSB1 57 I015RSB0O

22 I052RSB1 58 1014RSBO0O

23 I051RSB1 59 VCCIBO

24 VCC 60 GND

25 GND 61 VCC

26 VCCIB1 62 I1012RSB0O

27 IO50RSB1 63 I010RSBO

28 I048RSB1 64 I008RSBO

29 I046RSB1 65 I006RSBO

30 I044RSB1 66 I004RSBO

31 I042RSB1 67 I002RSBO

32 TCK 68 IO00RSBO

33 TDI

34 T™MS

35 VPUMP

36 TDO
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QN132 QN132 QN132

Pin Number | AGL060 Function Pin Number | AGL0O60 Function Pin Number | AGL060 Function
Al GAB2/I0O00RSB1 A37 GBB1/I025RSB0 B24 GDCO0/I049RSB0O
A2 I093RSB1 A38 GBCO0/I022RSB0 B25 GND
A3 VCCIB1 A39 VCCIBO B26 NC
A4 GFC1/1089RSB1 A40 1021RSB0O B27 GCB2/I045RSB0
A5 GFBO0/IO86RSB1 A4l I018RSB0O B28 GND
A6 VCCPLF A42 I015RSBO B29 GCBO0/I041RSB0
A7 GFA1/1084RSB1 A43 I014RSBO B30 GCC1/I038RSBO
A8 GFC2/I081RSB1 Ad4 I011RSBO B31 GND
A9 I078RSB1 A45 GAB1/I0O08RSBO B32 GBB2/I030RSBO
Al0 VCC A46 NC B33 VMVO
All GEB1/I075RSB1 A47 GABO0O/IO07RSBO B34 GBAO0/I026RSB0O
Al12 GEAO0/IO72RSB1 A48 I004RSBO B35 GBC1/I023RSB0
Al13 GEC2/I069RSB1 B1 IO01RSB1 B36 GND
Al4a I065RSB1 B2 GAC2/I094RSB1 B37 I020RSBO
Al5 VCC B3 GND B38 I017RSBO
Al6 I064RSB1 B4 GFCO0/I088RSB1 B39 GND
Al7 I063RSB1 B5 VCOMPLF B40 I012RSBO
Al18 I062RSB1 B6 GND B41 GACO0/IO09RSBO
Al19 I061RSB1 B7 GFB2/I082RSB1 B42 GND
A20 I058RSB1 B8 IO79RSB1 B43 GAA1/I006RSBO
A21 GDB2/I0O55RSB1 B9 GND B44 GNDQ
A22 NC B10 GEBO0/I0O74RSB1 C1l GAA2/I002RSB1
A23 GDA2/I054RSB1 B11 VMV1 Cc2 I095RSB1
A24 TDI B12 FF/GEB2/I070RSB C3 VCC
A25 TRST ! C4 GFB1/IO87RSB1
A26 GDC1/I048RSB0 B13 1067RSB1 C5 GFA0/I085RSB1
A27 VCC Bl4 GND C6 GFA2/I083RSB1
A28 1047RSBO B1S NC Cc7 I080RSB1
A29 GCC2/1046RSBO B16 NC C8 VCCIB1
A30 GCA2/1044RSB0 BL7 GND C9 GEA1/IO73RSB1
A31 GCAO0/I043RSB0 B18 I059RSB1 C10 GNDQ
A32 GCB1/I040RSBO B19 GDC2/1056RSB1 Cl1 GEA2/I071RSB1
A33 I036RSBO B20 GND C12 I068RSB1
A34 VCC B21 GNDQ C13 VCCIB1
A35 I031RSBO B22 ™S Cl4 NC
A36 GBA2/1028RSB0 B23 PO C15 NC
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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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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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Pin Number | AGL400 Function

G5 10151UDB3
G6 GAC2/10153UDB3
G7 IO06RSBO
G8 GNDQ

G9 I010RSBO
G10 I019RSBO
G11 I026RSBO
G12 IO30RSBO
G13 I040RSBO
G14 I046RSBO
G15 GNDQ
G16 I047RSBO
G17 GBB2/1061PPB1
G18 IO53RSBO
G19 I063NDB1
G20 NC
G21 NC
G22 NC

H1 NC

H2 NC

H3 VCC

H4 10150PDB3

H5 I008RSBO

H6 10153VvDB3

H7 10152VDB3

H8 VMVO

H9 VCCIBO
H10 VCCIBO
H11 I025RSB0
H12 I031RSBO
H13 VCCIBO
H14 VCCIBO
H15 VMV1

H16 GBC2/I062PDB1
H17 I065RSB1
H18 I052RSB0
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function
V15 10125RSB2
V16 GDB2/I0115RSB2
V17 TDI
V18 GNDQ
V19 TDO
V20 GND
V21 NC
V22 I0109NDB1
w1 NC
w2 10191PDB3
W3 NC
w4 GND
W5 10183RSB2
W6 FF/GEB2/10186RSB2
w7 10172RSB2
w8 10170RSB2
W9 10164RSB2
w10 I0158RSB2
w1l IO153RSB2
W12 10142RSB2
W13 I0135RSB2
W14 I0130RSB2
W15 GDC2/10116RSB2
W16 I0120RSB2
W17 GDA2/10114RSB2
W18 T™MS
W19 GND
W20 NC
w21 NC
w22 NC
Y1 VCCIB3
Y2 I0191NDB3
Y3 NC
Y4 10182RSB2
Y5 GND
Y6 10177RSB2
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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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Datasheet Information

Revision Changes Page
Revision 19 The following figures were deleted (SAR 29991). Reference was made to a new| N/A
application note, Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs, which covers these cases in detail (SAR 21770).
Figure 2-36 « Write Access after Write onto Same Address
Figure 2-37 « Read Access after Write onto Same Address
Figure 2-38 » Write Access after Read onto Same Address 2-1191o
The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics" 2-130
tables, Figure 2-40 « FIFO Reset, and the FIFO "Timing Characteristics" tables were
revised to ensure consistency with the software names (SARs 29991, 30510).
The "Pin Descriptions" chapter has been added (SAR 21642). 3-1
Package names used in the "Package Pin Assignments" section were revised to match 4-1
standards given in Package Mechanical Drawings (SAR 27395).
The "CS81" pin table for AGL250 is new (SAR 22737). 4-5
The CS121 pin table for AGL125 is new (SAR 22737).
The P3 function was revised in the "CS196" pin table for AGL250 (SAR 24800). 4-12
The "QN132" pin table for AGL250 was added. 4-35,
The "FG144" pin table for AGL0O60 was added (SAR 33689) 4-42
July 2010 The versioning system for datasheets has been changed. Datasheets are assigned a| N/A
revision number that increments each time the datasheet is revised. The "IGLOO
Device Status" table indicates the status for each device in the device family.
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