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IGLOO DC and Switching Characteristics

Table 2-43 « 1/0O Short Currents IOSH/IOSL

Applicable to Standard Plus I/O Banks

& Microsemi

Power Matters.

Drive Strength IOSL (mA)* IOSH (mA)*
3.3V LVTTL/3.3VLVCMOS 2 mA 25 27
4 mA 25 27
6 mA 51 54
8 mA 51 54
12 mA 103 109
16 mA 103 109
3.3V 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
1.8 VLVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 35 44
1.5V LVCMOS 2mA 13 16
4 mA 25 33
1.2 V LVCMOS 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 2-49 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard I/O Banks

3.3VLVTTL/

3.3V LVCMOS VIL VIH VoL VOH |IOL (IOH IOSL IOSH Lt | nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, v Y, Y, v V  [mA[mA mA3 mA3 pA% | pat
2 mA -0.3 0.8 2 3.6 0.4 24 2 2 25 27 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 24 4 4 25 27 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 24 6 | 6 51 54 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 8| 8 51 54 10 | 10
Notes:

1. L 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 1/0O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.
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Figure 2-7+ AC Loading

Table 2-50 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 3.3 1.4 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. IGLOO Low Power Flash FPGAs

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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IGLOO DC and Switching Characteristics Power Matters.-

1.5 V LVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.5V
applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-111 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/O Banks

ii/ScVMos VIL VIH VOL VOH IOL [IOH | 10SH | 10SL |nL?t [1IH?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength Y \Y \Y \Y \Y \Y mA | mA | mA3 | mA3 |pAat|pat
2 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCIl | 2 | 2 13 16 | 10| 10
4 mA -0.3| 0.35*VCCIl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 4 | 4 25 33 | 10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 6 | 6 32 39 | 10| 10
8 mA -0.3| 0.35*VCCl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 8 | 8 66 55 | 10| 10
12 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI |12 | 12 | 66 55 | 10| 10
Notes:

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

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-112 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

iiC\KAOS VIL VIH VOL VOH IOL[IOH| I0SH | 10SL |HLY|1IH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y% Y, v v v v mA|mA| mA3 | mA3 [pA4|pat
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 2 13 16 | 10| 10
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI| 4 | 4 | 25 33 | 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 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.

4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.
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IGLOO DC and Switching Characteristics Power Matters.-

Timing Characteristics
1.5V DC Core Voltage

Table 2-115+ 1.5 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 = 1.4V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | tor | toiv | tpy | teocuT | tzL tzH ttz | thz | tzLs | tzus | Units
2 mA Std. 097 | 6.62 [0.18|1.17 | 066 | 6.75 | 6.06 | 2.79 [ 2.31 | 10.35 | 9.66 ns
4 mA Std. 0.97 575 1018|117 066 | 586 | 534 |(3.06|278| 9.46 | 8.93 ns
6 mA Std. 0.97 543 | 0.18|1.17 | 0.66 | 554 | 519 (312|290 | 9.13 | 8.78 ns
8 mA Std. 0.97 535 |0.18)1.17 | 066 | 546 [ 520 |(2.63|3.36| 9.06 | 8.79 ns
12 mA Std. 0.97 | 535 |(0.18|1.17 | 066 | 546 | 520 |2.63[3.36| 9.06 | 8.79 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-116 » 1.5 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 = 1.4V
Applicable to Advanced I/0 Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzLs | tzus | Units
2 mA Std. 097 |297 018|117 | 0.66 [3.04 290|278 | 240 | 6.63| 6.50 ns
4 mA Std. 097 (260|018 | 117 | 066 [265|245|3.05|2.88|6.25| 6.05 ns
6 mA Std. 097 (253018 | 117 | 066 (258|237 311 | 3.00 | 6.18 | 5.96 ns
8 mA Std. 097 (250018 | 117 | 066 |[256| 227|321 348 | 6.15| 5.86 ns
12 mA Std. 0.97 | 250 (0.18 [ 1.17 | 0.66 | 2.56 | 2.27 | 3.21 | 3.48 | 6.15 | 5.86 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 2-117 « 1.5 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 = 1.4V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 0.97 (593018 (118 | 0.66 |6.04 |546 (230|215 | 9.64 | 9.06 ns
4 mA Std. 097 |(511)0.18 (118 | 0.66 |521|4.80 (254|258 | 880 | 8.39 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-118 « 1.5 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 = 1.4V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 0.97 | 258|018 |1.18 | 0.66 (264 (241|229 | 224 |6.23 | 6.01 ns
4 mA Std. 0.97 | 225|0.18 | 1.18 [ 0.66 | 2.30 | 2.00 | 2.53 | 2.68 | 5.89 | 5.59 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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Power Matters.

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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IGLOO DC and Switching Characteristics Power Matters.

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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Power Matters.

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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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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Figure 2-40 « FIFO Reset
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Figure 2-41 « FIFO EMPTY Flag and AEMPTY Flag Assertion
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Package Pin Assignments

CS196 CS196 CS196

Pin Number | AGL400 Function Pin Number [ AGL400 Function Pin Number | AGL400 Function
Al GND C8 I031RSBO F2 10144NPB3
A2 GAAQ/IO00RSBO c9 1044RSBO0 F3 10148PDB3
A3 GACO0/IO04RSBO C10 I049RSB0 F4 10148NDB3
A4 GAC1/IO05RSBO C11 VCCIBO F5 I0150NPB3
A5 I014RSBO C12 I0O60NPB1 F6 I007RSBO
A6 I018RSBO C13 GNDQ F7 VCC
A7 I026RSBO Cl4 I061NDB1 F8 VCC
A8 I029RSB0O D1 10153vDB3 F9 1043RSB0
A9 I036RSBO D2 10154VDB3 F10 I073PDB1
Al10 GBCO0/IO54RSB0 D3 GAA2/10155UDB3 F11 I073NDB1
All GBBO0/IO56RSB0 D4 I0150PPB3 F12 IO66NDB1
Al12 GBB1/IO57RSB0 D5 I011RSBO F13 I066PDB1
A13 GBAL1/IO59RSB0 D6 I020RSBO F14 IO64NDB1
Al4d GND D7 I023RSB0 Gl GFB1/10146PDB3
Bl VCCIB3 D8 1028RSBO0 G2 GFA0/I0145NDB3
B2 VMVO D9 I041RSBO G3 GFA2/10144PPB3
B2 VMVO D10 1047RSBO G4 VCOMPLF
B3 GAA1/I0O01RSBO D11 1063PPB1 G5 GFCO0/I0147NDB3
B4 GAB1/IO03RSB0O D12 VMV1 G6 VCC
B5 GND D13 I062NDB1 G7 GND
B6 I017RSBO D14 GBC2/I062PDB1 G8 GND
B7 I025RSB0 El 10149PDB3 G9 VCC
B8 I034RSBO E2 GND G10 GCCO0/1I067NDB1
B9 IO39RSBO E3 10155VDB3 G11 GCB1/1068PDB1
B10 GND E4 VCCIB3 G12 GCAO0/IO69NDB1
B11 GBC1/IO55RSB0 E5 10151USB3 G13 I072NDB1
B12 GBAO/IO58RSBO E6 I009RSBO G14 GCC2/1072PDB1
B13 GBA2/I060PPB1 E7 I012RSB0 H1 GFBO0/I0146NDB3
B14 GBB2/1061PDB1 E8 1032RSB0 H2 GFA1/10145PDB3
C1 GAC2/10153UDB3 E9 I046RSBO H3 VCCPLF
Cc2 GAB2/10154UDB3 E10 I051RSBO H4 GFB2/I0143PPB3
C3 GNDQ E11 VCCIB1 H5 GFC1/10147PDB3
Cc4 VCCIBO E12 I063NPB1 H6 VCC
C5 GABO0/IO02RSBO E13 GND H7 GND
C6 IO15RSBO E1l4 1064PDB1 H8 GND
c7 VCCIBO F1 I0149NDB3 H9 VCC
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IGLOO Low Power Flash FPGAs

CS281 CS281 CS281

Pin Number| AGL1000 Function Pin Number| AGL1000 Function Pin Number| AGL1000 Function
H8 VCC K15 IO95NPB1 N4 10196PPB3
H9 VCCIBO K16 GND N5 I0197NPB3
H10 VCC K18 I096NPB1 N7 GEA2/10187RSB2
H11 VCCIBO K19 VCCIB1 N8 VCCIB2
H12 VCC L1 GFB2/10205PDB3 N9 IO155RSB2
H13 VCCIB1 L2 10205NDB3 N10 I0154RSB2
H15 IO90NPB1 L4 GFC2/10204PPB3 N11 I0150RSB2
H16 GCBO0/I0O92NPB1 L5 10203PPB3 N12 VCCIB2
H18 GCA1/I093PPB1 L7 10203NPB3 N13 VPUMP
H19 GCA2/I094PPB1 L8 VCCIB3 N15 I0107PPB1
J1 VCOMPLF L9 GND N16 I0105PPB1
J2 GFA0/10207NDB3 L10 GND N18 I0107NPB1
J4 VCCPLF L11 GND N19 I0100PPB1
J5 GFCO0/I0209NPB3 L12 VCCIB1 P1 I0195PDB3
J7 GFA2/10206PDB3 L13 10103PPB1 P2 GND
J8 VCCIB3 L15 I0103NPB1 P3 I0195NDB3
J9 GND L16 I097PPB1 P4 10194PPB3
J10 GND L18 IO98NPB1 PS5 GEAO0/I0188NPB3
J11 GND L19 IO97NPB1 P15 I0108NDB1
J12 VCCIB1 M1 10202PDB3 P16 I0108PDB1
J13 GCC1/1091PPB1 M2 10202NDB3 P17 GDC1/10111PPB1
J15 GCAO0/I0O93NPB1 M4 I0201NPB3 P18 GND
J16 GCB2/I095PPB1 M5 10198PPB3 P19 IO105NPB1
Ji8 I094NPB1 M7 VCCIB3 R1 IO196NPB3
J19 I0102PSB1 M8 VCC R2 I0194NPB3
K1 VCCIB3 M9 VCCIB2 R4 GEC1/I0190PPB3
K2 GFA1/10207PDB3 M10 VCC R5 GEB1/10189PPB3
K4 GND M11 VCCIB2 R6 I0184RSB2
K5 I0204NPB3 M12 VCC R7 I0173RSB2
K7 I0206NDB3 M13 VCCIB1 R8 I0168RSB2
K8 VCC M15 I0104NPB1 R9 I0160RSB2
K9 GND M16 I0100NPB1 R10 I0O151RSB2
K10 GND M18 10104PPB1 R11 I0141RSB2
K11 GND M19 I098PPB1 R12 I0136RSB2
K12 VCC N1 10201PPB3 R13 I0127RSB2
K13 GCC2/1096PPB1 N2 I0198NPB3 R14 I0124RSB2
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IGLOO Low Power Flash FPGAs

QN48
Pin 1
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Notes:

1. This is the bottom view of the package.
2. The die attach paddle center of the package is tied to ground (GND).

Note

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

QN132
Pin Number | AGL250 Function
C17 I074RSB2
C18 VCCIB2
C19 TCK
Cc20 VMV2
Cc21 VPUMP
c22 VITAG
Cc23 VCCIB1
Cc24 I0O53NSB1
C25 I0O51INPB1
C26 GCA1/IO50PPB1
c27 GCCO0/1048NDB1
Cc28 VCCIB1
C29 1042NDB1
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBB0/I037RSB0
C33 VCC
C34 1024RSBO0
C35 I019RSBO
C36 I016RSBO
C37 I010RSBO
C38 VCCIBO
C39 GAB1/I003RSBO
C40 VMVO
D1 GND
D2 GND
D3 GND
D4 GND
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IGLOO Low Power Flash FPGAs

FG144 FG144 FG144
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function

Al GNDQ D1 I0128RSB1 Gl GFA1/10121RSB1
A2 VMVO D2 I0129RSB1 G2 GND

A3 GABO0/IO02RSBO D3 I0130RSB1 G3 VCCPLF

A4 GAB1/I0O03RSBO D4 GAA2/I067RSB1 G4 GFA0/10122RSB1
A5 I011RSBO D5 GACO0/IO04RSBO G5 GND

A6 GND D6 GAC1/IO05RSB0O G6 GND

A7 IO18RSBO D7 GBCO0/I0O35RSB0 G7 GND

A8 VCC D8 GBC1/I036RSB0 G8 GDC1/I061RSB0O
A9 I025RSB0 D9 GBB2/I043RSB0 G9 I048RSB0
Al0 GBAO/IO39RSBO D10 I028RSB0O G10 GCC2/I059RSB0O
All GBA1/I040RSBO D11 1044RSB0O G1l1 I047RSBO
Al2 GNDQ D12 GCB1/I0O53RSB0 G12 GCB2/I058RSB0
B1 GAB2/I069RSB1 El VCC H1 VCC

B2 GND E2 GFCO0/I0125RSB1 H2 GFB2/I0119RSB1
B3 GAAQ0/IO00RSBO E3 GFC1/10126RSB1 H3 GFC2/10118RSB1
B4 GAA1/I001RSBO E4 VCCIB1 H4 GEC1/I0112RSB1
B5 IO08RSBO ES5 I068RSB1 H5 VCC

B6 I014RSBO E6 VCCIBO H6 IO50RSBO

B7 IO19RSBO E7 VCCIBO H7 IO60RSBO

B8 1022RSB0 E8 GCC1/I051RSB0O H8 GDB2/I071RSB1
B9 GBBO0/IO37RSBO E9 VCCIBO H9 GDCO0/I062RSB0O
B10 GBB1/I038RSBO E10 VCC H10 VCCIBO

B11 GND Ell GCAO/IO56RSB0 H11 I049RSBO
B12 VMVO E12 I046RSBO H12 VCC

C1 I0132RSB1 F1 GFBO0/I0O123RSB1 J1 GEB1/I0110RSB1
Cc2 GFA2/10120RSB1 F2 VCOMPLF J2 I0115RSB1
C3 GAC2/I0131RSB1 F3 GFB1/I0124RSB1 J3 VCCIB1

C4 VCC F4 I0127RSB1 J4 GECO0/I0111RSB1
C5 IO10RSBO F5 GND J5 I0116RSB1
C6 I012RSBO F6 GND J6 I0117RSB1
C7 I021RSBO F7 GND J7 VCC

C8 I024RSB0 F8 GCCO0/I052RSB0 J8 TCK

C9 I027RSB0 F9 GCBO0/IO54RSB0 J9 GDA2/I070RSB1
C10 GBA2/I041RSB0 F10 GND J10 TDO

C11 I042RSB0O F11 GCA1/IO55RSBO J11 GDA1/IO65RSBO
C12 GBC2/I045RSB0 F12 GCA2/IO57RSBO J12 GDB1/IO63RSB0
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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

4-48
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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. IGLOO Low Power Flash FPGAs

FG484

Pin Number | AGL1000 Function
K11 GND
K12 GND
K13 GND
K14 VCC
K15 VCCIB1
K16 GCC1/1091PPB1
K17 IO90NPB1
K18 I088PDB1
K19 IO88NDB1
K20 I094NPB1
K21 I0O98NDB1
K22 I098PDB1
L1 NC
L2 10200PDB3
L3 I0210NPB3
L4 GFBO0/I0O208NPB3
L5 GFA0/I0207NDB3
L6 GFB1/I0208PPB3
L7 VCOMPLF
L8 GFCO0/I0209NPB3
L9 VCC
L10 GND
L11 GND
L12 GND
L13 GND
L14 VCC
L15 GCCO0/I091NPB1
L16 GCB1/I092PPB1
L17 GCAO0/IO93NPB1
L18 IO96NPB1
L19 GCBO0/I0O92NPB1
L20 I097PDB1
L21 I097NDB1
L22 IO99NPB1
M1 NC
M2 I0200NDB3
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Power Matters.

FG484
Pin Number | AGL1000 Function
Ul 10195PDB3
u2 I0195NDB3
U3 10194NPB3
U4 GEB1/10189PDB3
us GEBO0/I0O189NDB3
U6 VMV2
u7 10179RSB2
us 10171RSB2
U9 I10165RSB2
ul10 I0159RSB2
Ull I0151RSB2
ui2 I0137RSB2
ui3 10134RSB2
ul4 10128RSB2
ul5 VMV1
ul6 TCK
ul7 VPUMP
ui8 TRST
u19 GDAO0/I0113NDB1
u20 NC
uz21 10108NDB1
uz22 I0109PDB1
V1 NC
V2 NC
V3 GND
V4 GEA1/10188PDB3
V5 GEA0/10188NDB3
V6 10184RSB2
V7 GEC2/I0185RSB2
V8 I0168RSB2
V9 I0163RSB2
V10 10157RSB2
V11 10149RSB2
V12 10143RSB2
V13 10138RSB2
V14 10131RSB2

IGLOO Low Power Flash FPGAs

Revision 27

4-101



& Microsemi

Datasheet Information

Revision / Version Changes Page
Advance v0.7 The former Table 2-16 ¢ Maximum /O Frequency for Single-Ended and N/A
(continued) Differential I/Os in All Banks in IGLOO Devices (maximum drive strength and high
slew selected) was removed.
The "During Flash*Freeze Mode" section was updated to include information| 2-57
about the output of the I/O to the FPGA core.
Table 2-31 « Flash*Freeze Pin Location in IGLOO Family Packages (device-| 2-61
independent) was updated to add UC81 and CS281. Flash*Freeze pins were
assigned for CS81, CS121, and CS196.
Figure 2-40 « Flash*Freeze Mode Type 2 — Timing Diagram was updated to| 2-55
modify the LSICC Signal.
Information regarding calculation of the quiescent supply current was added to 3-6
the "Quiescent Supply Current" section.
Table 3-8 « Quiescent Supply Current (Ipp) Characteristics, IGLOO 3-6
Flash*Freeze Mode' was updated.
Table 3-9 « Quiescent Supply Current (Ipp) Characteristics, IGLOO Sleep Mode 3-6
(vCC=0 V)T was updated.
Table 3-11 « Quiescent Supply Current (Ipp), No IGLOO Flash*Freeze Model 3-7
was updated.
Table 3-115 « Minimum and Maximum DC Input and Output Levels was updated. 3-58
Table 3-156 « JTAG 1532 was updated and Table 3-155 « JTAG 1532 is new. 3-104
The "121-Pin CSP" and "281-Pin CSP" packages are new. 4-5, 4-7
The "81-Pin CSP" table for the AGL030 device was updated to change the G6 pin 4-4
function to I0O44RSB1 and the JG pin function to IO45RSB1.
The "121-Pin CSP" table for the AGL0O60 device is new. 4-6
The "256-Pin FBGA" table for the AGL1000 device is new. 4-34
The "281-Pin CSP" table for the AGL 600 device is new. 4-8
The "100-Pin VQFP" table for the AGL060 device is new. 4-18
The "144-Pin FBGA" table for the AGL250 device is new. 4-24
The "144-Pin FBGA" table for the AGL1000 device is new. 4-28
The "484-Pin FBGA" table for the AGL600 device is new. 4-38
The "484-Pin FBGA" table for the AGL1000 device is new. 4-43
Advance v0.6 Table 1 « IGLOO Product Family, the "I/Os Per Packagel" table, and the "IGLOO( i, ii, iii, iv
(November 2007) Ordering Information", and the Temperature Grade Offerings table were updated
to add the UC81 package.
The "81-Pin pCSP" table for the AGL030 device is new. 4-3
The "81-Pin CSP" table for the AGL030 device is new. 4-1

Advance v0.5
(September 2007)

Table 1 « IGLOO Product Family was updated for AGL0O30 in the Package Pins
section to change CS181 to CS81.
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