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Power Matters.” IGLOO Low Power Flash FPGAs

IGLOO Ordering Information

AGL1000 V2 - FG G 144 Y |

L Application (Temperature Range)

Blank = Commercial (0°C to +85°C Junction Temperature)
| = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES = Engineering Sample (Room Temperature Only)

Security Feature LICENSED)

Y = Device Includes License to Implement IP Based on the DPA
Cryptography Research, Inc. (CRI) Patent Portfolio

COUNTERMEASURES

Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio

L Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging
G= RoHS-Compliant Packaging (some packages also halogen-free)

L Package Type
UC = Micro Chip Scale Package (0.4 mm pitch)
CS = Chip Scale Package (0.4 mm and 0.5 mm pitches)
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitch)
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
L Supply Voltage
2=12Vto15V
L— Part Number 5 = 1.5Vonly

IGLOO Devices

AGL015 = 15,000 System Gates
AGLO030 = 30,000 System Gates
AGL060 = 60,000 System Gates
AGL125 = 125,000 System Gates
AGL250 = 250,000 System Gates
AGL400 = 400,000 System Gates
AGL600 = 600,000 System Gates
AGL1000 = 1,000,000 System Gates

IGLOO Devices with Cortex-M1

M1AGL250 = 250,000 System Gates
M1AGL600 = 600,000 System Gates
M1AGL1000 = 1,000,000 System Gates

Note: Marking Information: IGLOO V2 devices do not have V2 marking, but IGLOO V5 devices are marked accordingly.
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Power Matters.

Table 2-17 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settingsl

Applicable to Standard Plus I/O Banks

IGLOO Low Power Flash FPGAs

Static Power Dynamic Power
CLoap (PF) VCCI (V) PDC7 (mW)? PAC10 (UW/MHz)3

Single-Ended

3.3V LVTTL/3.3V LVCMOS 5 3.3 - 122.16

3.3 V LVCMOS Wide Range® 5 3.3 - 122.16
2.5V LVCMOS 5 25 - 68.37

1.8 V LVCMOS 5 1.8 - 34.53

1.5 V LVCMOS (JESDS8-11) 5 1.5 - 23.66

1.2 V LVCMOS® 5 1.2 - 14.90

1.2 V LVCMOS Wide Range® 5 1.2 - 14.90
3.3V PCI 10 3.3 - 181.06
3.3V PCI-X 10 3.3 - 181.06
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.

ok v

Applicable for IGLOO V2 devices only.

Ppcy7 is the static power (where applicable) measured on VCCI.
Pac1o is the total dynamic power measured on VCCI.
All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

Table 2-18 « Summary of I/O Output Buffer Power (per pin) — Default /O Software Settings?®
Applicable to Standard 1/0O Banks

Static Power Dynamic Power
CLoap (PF) VCCI (V) PDC7 (mW)? PAC10 (UW/MHz)®

Single-Ended
3.3V LVTTL/3.3V LVCMOS 5 3.3 - 104.38
3.3 V LVCMOS Wide Range? 5 3.3 - 104.38
2.5V LVCMOS 5 25 - 59.86
1.8 V LVCMOS 5 1.8 - 31.26
1.5 V LVCMOS (JESD8-11) 5 15 - 21.96
1.2 V LVCMOS® 5 1.2 - 13.49
1.2 V LVCMOS Wide Range® 5 1.2 - 13.49

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.

aprwDN

Applicable for IGLOO V2 devices only.

PDC7 is the static power (where applicable) measured on VCCI.
PAC10 is the total dynamic power measured on VCCI.
All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B 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.

Table 2-135« 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Standard Banks

IGLOO Low Power Flash FPGAs

Drive Strength Speed Grade tbouTt tpp toin tpy teouT tz tzy t 2z tyz Units
1mA Std. 1.55 8.57 | 0.26 | 1.53 1.10 823 | 7.38 | 251 | 2.39 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-136 » 1.2 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 = 1.14 V

Applicable to Standard Banks
Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH tLz thz Units
1 mA Std. 1.55 359 | 0.26 | 1.53 1.10 3.47 | 3.06 | 251 | 2.49 ns
Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.

1.2 V LVCMOS Wide Range
Table 2-137 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range

Applicable to Advanced I/0O Banks
1.2 V LVCMOS
\Wide Range VIL VIH VOL VOH IOL [IOH | I0SL | IOSH | 1IL? | 1H3

Equivalent
Software
Default
Drive

Drive Strength | Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Optiont | V \Y; Y, \Y; \Y \Y mA | mA | mA% | mA* | pAS [pAad
100 pA 2 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.26 | 0.25 * VCCI | 0.75 * VCCI [100|100| 20 26 10| 10
Notes:

1. The minimum drive strength for the default LVCMOS 1.2 V software configuration when run in wide range is £+ 100 pA. The drive
strength displayed in software is supported in normal range only. For a detailed I/V curve, refer to the IBIS models.

2. 1L is the input leakage current per 1/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges.

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.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-147 « Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \%
oLt Output Lower Current 0.65 0.91 1.16 mA
IOH! Output High Current 0.65 0.91 1.16 mA
Vi Input Voltage 0 2.925 \%
[H2 Input High Leakage Current 10 HA
L2 Input Low Leakage Current 10 HA
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common-Mode Voltage 1.125 1.25 1.375 \%
VICM Input Common-Mode Voltage 0.05 1.25 2.35 \%
VIDIFF* Input Differential Voltage 100 350 mV
Notes:

1. IOL/IOH is defined by VODIFF/(resistor network)
2. Currents are measured at 85°C junction temperature.

Table 2-148 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)

1.075 1.325 Cross point

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

Timing Characteristics
1.5V DC Core Voltage

Table 2-149 « LVDS — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Banks

Speed Grade tbouTt tpp toin tpy Units

Std. 0.97 1.67 0.19 1.31 ns

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

1.2V DC Core Voltage

Table 2-150 « LVDS — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Standard Banks

Speed Grade tbouT tpp toiN tpy Units

Std. 1.55 2.19 0.25 1.52 ns

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

Table 2-156 « 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 HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
toHD Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr20 Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toEcLKQ Clock-to-Q of the Output Enable Register HH, EOUT
toesub Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toESUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toECLR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register II, HH
ticLko Clock-to-Q of the Input Data Register AA, EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLr20 Asynchronous Clear-to-Q of the Input Data Register DD, EE
tREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-17 on page 2-86 for more information.
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IGLOO DC and Switching Characteristics

1.2 V DC Core Voltage

Table 2-172 « Register Delays

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

& Microsemi

Power Matters.

Parameter Description Std. Units
tciko Clock-to-Q of the Core Register 1.61 ns
tsup Data Setup Time for the Core Register 1.17 ns
thp Data Hold Time for the Core Register 0.00 ns
tsug Enable Setup Time for the Core Register 1.29 ns
tHE Enable Hold Time for the Core Register 0.00 ns
tcLr20 Asynchronous Clear-to-Q of the Core Register 0.87 ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.89 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.24 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.46 ns
twPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.46 ns
tckMPWH Clock Minimum Pulse Width High for the Core Register 0.95 ns
tekmPWL Clock Minimum Pulse Width Low for the Core Register 0.95 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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Power Matters.

Table 2-187 « AGL600 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 2.22 2.67 ns
tRCKH Input High Delay for Global Clock 2.32 2.93 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 0.61 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 2-188 « AGL1000 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 231 2.76 ns
tRCKH Input High Delay for Global Clock 2.42 3.03 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 0.61 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.-

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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IGLOO DC and Switching Characteristics

JTAG 1532 Characteristics

& Microsemi

Power Matters.

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to the
corresponding standard selected; refer to the 1/0 timing characteristics in the "User I1/0O Characteristics" section on

page 2-20 for more details.
Timing Characteristics

Table 2-199 « JTAG 1532

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

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.00 ns
tDIHD Test Data Input Hold Time 2.00 ns
trMssu Test Mode Select Setup Time 1.00 ns
trMDHD Test Mode Select Hold Time 2.00 ns
trckeg Clock to Q (data out) 8.00 ns
tRsTR20 Reset to Q (data out) 25.00 ns
Frekmax TCK Maximum Frequency 15 MHz
tTRSTREM ResetB Removal Time 0.58 ns
tTRSTREC ResetB Recovery Time 0.00 ns
trrRsTMPW ResetB Minimum Pulse TBD ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-200 « JTAG 1532
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC =1.14 V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.50 ns
toiHD Test Data Input Hold Time 3.00 ns
trmssu Test Mode Select Setup Time 1.50 ns
tTMDHD Test Mode Select Hold Time 3.00 ns
trckog Clock to Q (data out) 11.00 ns
trsTB2Q Reset to Q (data out) 30.00 ns
Frckmax TCK Maximum Frequency 9.00 MHz
tTRSTREM ResetB Removal Time 1.18 ns
tTRSTREC ResetB Recovery Time 0.00 ns
trrRsTMPW ResetB Minimum Pulse TBD 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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Pin Descriptions Power Matters.”

The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/O bank in which the pin is
located, and input signal levels compatible with the 1/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both Flash*Freeze mode
and normal operation mode. No user intervention is required.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO a devices. The Flash*Freeze pin
location is independent of device, allowing migration to larger or smaller IGLOO devices while maintaining the same
pin location on the board. Refer to the "Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO FPGA
Fabric User Guide for more information on I/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Location in IGLOO Family Packages (device-independent)

IGLOO Packages Flash*Freeze Pin
CS81/ucs1 H2
CS121 J5
CS196 P3
CS281 w2
QN48 14
QN68 18
QN132 B12
VQ100 27
FG144 L3
FG256 T3
FG484 we
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IGLOO Low Power Flash FPGAs

QN132 QN132 QN132

Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
Al GAB2/I069RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/IO58RSB0
A4 GFC1/10126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/IO123RSB1 A4l 1022RSB0 B29 GCBO0/IO54RSB0O
A6 VCCPLF A42 I018RSBO B30 GCC1/I051RSB0O
A7 GFA1/10121RSB1 A43 I014RSBO B31 GND
A8 GFC2/10118RSB1 Ad4 I011RSBO B32 GBB2/1043RSB0
A9 I0115RSB1 A45 I007RSBO B33 VMVO
Al10 VCC A46 VCC B34 GBAO/IO39RSB0O
All GEB1/I0110RSB1 A47 GAC1/IO05RSBO B35 GBC1/IO36RSB0O
Al12 GEAO0/I0107RSB1 A48 GABO/IO02RSB0O B36 GND
Al13 GEC2/10104RSB1 Bl IO68RSB1 B37 I026RSBO
Al4 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSBO
Al5 VCC B3 GND B39 GND
Al6 I099RSB1 B4 GFCO0/I0125RSB1 B40 I013RSBO
Al7 I096RSB1 B5 VCOMPLF B41 I008RSBO
Al8 I094RSB1 B6 GND B42 GND
Al19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/IO04RSBO
A20 I085RSB1 B8 I0116RSB1 B44 GNDQ
A21 I079RSB1 B9 GND C1l GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 FF/GEB2/I0105RSB1 C4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFAO0/I0122RSB1
A26 GDC1/I061RSB0O B14 GND C6 GFA2/10120RSB1
A27 VCC B15 I098RSB1 c7 10117RSB1
A28 I060RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0O B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A3l GCA0/IO56RSB0 B19 I081RSB1 Ccl11 GEA2/I0106RSB1
A32 GCB1/IO53RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS Cl4 I097RSB1
A35 1044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/1041RSBO B24 GDCO0/1062RSB0 C16 I089RSB1
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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 | AGL250 Function
K1 GEBO/IO99NDB3
K2 GEA1/1098PDB3
K3 GEAO0/I0O98NDB3
K4 GEA2/I097RSB2
K5 I0O90RSB2
K6 I084RSB2
K7 GND
K8 I066RSB2
K9 GDC2/1063RSB2
K10 GND
K11 GDA0/I060VDB1
K12 GDBO0/I059VDB1
L1 GND
L2 VMV3
L3 FF/GEB2/I096RSB2
L4 I091RSB2
L5 VCCIB2
L6 I082RSB2
L7 IO80RSB2
L8 I072RSB2
L9 TMS
L10 VITAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 I092RSB2
M4 I089RSB2
M5 I087RSB2
M6 I085RSB2
M7 I078RSB2
M8 I076RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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IGLOO Low Power Flash FPGAs

FG144 FG144 FG144

Pin Number | AGL400 Function Pin Number | AGL400 Function Pin Number | AGL400 Function
Al GNDQ D1 10149NDB3 Gl GFA1/10145PPB3
A2 VMVO D2 10149PDB3 G2 GND
A3 GABO0/IO02RSB0O D3 10153vDB3 G3 VCCPLF
A4 GAB1/IO03RSBO D4 GAA2/10155UPB3 G4 GFA0/I0145NPB3
A5 I016RSBO D5 GACO0/I0O04RSBO G5 GND
A6 GND D6 GAC1/IO05RSB0O G6 GND
A7 I030RSBO D7 GBCO0/I054RSB0 G7 GND
A8 VvCC D8 GBC1/I055RSB0 G8 GDC1/1077UPB1
A9 1034RSB0 D9 GBB2/1061PDB1 G9 I072NDB1
Al10 GBAO/IO58RSB0O D10 I061NDB1 G10 GCC2/1072PDB1
All GBA1/I059RSB0O D11 I062NPB1 G1l1 I071INDB1
Al12 GNDQ D12 GCB1/1068PPB1 G12 GCB2/I071PDB1
B1 GAB2/10154UDB3 E1l VCC H1 VCC
B2 GND E2 GFCO0/I0147NDB3 H2 GFB2/10143PDB3
B3 GAAO0/IO00RSBO E3 GFC1/10147PDB3 H3 GFC2/10142PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/I0137PDB3
B5 1014RSB0O ES 10155VPB3 H5 VCC
B6 I019RSBO E6 VCCIBO H6 1075PDB1
B7 1023RSBO E7 VCCIBO H7 I075NDB1
B8 I031RSBO E8 GCC1/1067PDB1 H8 GDB2/I0O81RSB2
B9 GBBO0/IO56RSB0O E9 VCCIB1 H9 GDCO0/1077VPB1
B10 GBB1/I057RSB0 E10 VCC H10 VCCIB1
B11 GND E11l GCAO0/IO69NDB1 H11l 1073PSB1
B12 VMV1 E12 I070NDB1 H12 VCC
C1 10154VDB3 F1 GFBO0/IO146NPB3 J1 GEB1/I0136PDB3
Cc2 GFA2/10144PPB3 F2 VCOMPLF J2 I0143NDB3
C3 GAC2/I0153UDB3 F3 GFB1/10146PPB3 J3 VCCIB3
C4 VCC F4 10144NPB3 J4 GECO0/I0137NDB3
C5 1012RSB0O F5 GND J5 I0125RSB2
C6 I017RSBO F6 GND J6 I0116RSB2
Cc7 I1025RSB0O F7 GND J7 VCC
C8 I032RSB0 F8 GCCO0/IO67NDB1 J8 TCK
Cc9 I053RSBO F9 GCBO0/IO68NPB1 J9 GDA2/I080RSB2
C10 GBA2/1060PDB1 F10 GND J10 TDO
Cl1 I060NDB1 F11 GCA1/I069PDB1 J11 GDA1/I079UDB1
C12 GBC2/I062PPB1 F12 GCAZ2/I070PDB1 J12 GDB1/I078UDB1
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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

FG484
Pin Number | AGL400 Function
B7 NC
B8 NC
B9 NC
B10 NC
B11 NC
B12 NC
B13 NC
B14 NC
B15 NC
B16 NC
B17 NC
B18 NC
B19 NC
B20 NC
B21 VCCIB1
B22 GND
C1 VCCIB3
Cc2 NC
C3 NC
Cc4 NC
C5 GND
C6 NC
Cc7 NC
C8 VCC
C9 VCC
c10 NC
Cl1 NC
C12 NC
C13 NC
Ci14 VCC
C15 VCC
C16 NC
C17 NC
C18 GND
C19 NC
Cc20 NC
4-66 Revision 27



Package Pin Assignments

FG484
Pin Number | AGL600 Function

E13 IO38RSBO
E14 I042RSB0
E15 GBC1/IO55RSB0
E16 GBBO0/IO56RSB0O
E17 I052RSB0
E18 GBA2/I060PDB1
E19 IO60NDB1
E20 GND
E21 NC
E22 NC

F1 NC

F2 NC

F3 NC

F4 10173NDB3

F5 10174NDB3

F6 VMV3

F7 I0O07RSBO

F8 GACO0/I004RSB0

F9 GAC1/I005RSB0
F10 I020RSBO
F11 1024RSB0
F12 I033RSBO
F13 IO39RSBO
F14 I044RSBO
F15 GBCO0/I054RSB0
F16 IO51RSBO
F17 VMVO

F18 IO61NPB1
F19 I063PDB1
F20 NC

F21 NC

F22 NC

Gl 10170NDB3
G2 10170PDB3
G3 NC

G4 10171NDB3

& Microsemi

Power Matters.
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Power Matters.

FG484
Pin Number | AGL1000 Function
c21 NC
Cc22 VCCIB1
D1 10219PDB3
D2 10220NDB3
D3 NC
D4 GND
D5 GAAO0/IO00RSBO
D6 GAA1/I001RSBO
D7 GABO0/IO02RSBO
D8 I016RSBO
D9 1022RSB0
D10 I028RSB0
D11 IO35RSBO
D12 I045RSB0
D13 IO50RSBO
D14 IO55RSB0
D15 I061RSBO
D16 GBB1/I0O75RSB0
D17 GBAO/IO76RSB0O
D18 GBA1/I077RSBO
D19 GND
D20 NC
D21 NC
D22 NC
E1l 10219NDB3
E2 NC
E3 GND
E4 GAB2/10224PDB3
ES GAA2/10225PDB3
E6 GNDQ
E7 GAB1/IO03RSB0O
E8 I017RSBO
E9 I021RSBO0
E10 I027RSBO0
E11l I034RSBO
E12 I044RSBO

IGLOO Low Power Flash FPGAs
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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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