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Package Thermal Characteristics

The device junction-to-case thermal resistivity is 0;c and the junction-to-ambient air thermal resistivity is 05 The
thermal characteristics for 0;, are shown for two air flow rates. The absolute maximum junction temperature is 100°C.
EQ 2 shows a sample calculation of the absolute maximum power dissipation allowed for the AGL1000-FG484
package at commercial temperature and in still air.

Max. junction temp. (°C) — Max. ambient temp. (°C) _ 100°C —70°C _

Maximum Power Allowed = 6,,(°CIW) 23 3°C/W 1.28 W
EQ2
Table 2-5« Package Thermal Resistivities
Oja
Package Type Device Pin Count 0jc Still Air 1m/s 25m/s Unit
Quad Flat No Lead (QN) AGL030 132 13.1 214 16.8 15.3 C/W
AGL060 132 11.0 21.2 16.6 15.0 C/W
AGL125 132 9.2 211 16.5 14.9 C/wW
AGL250 132 8.9 21.0 16.4 14.8 C/W
AGL030 68 13.4 68.4 45.8 43.1 C/W
Very Thin Quad Flat Pack (VQ)* 100 10.0 35.3 29.4 27.1 C/w
Chip Scale Package (CS) AGL1000 281 6.0 28.0 22.8 21.5 C/IwW
AGL400 196 7.2 37.1 31.1 28.9 C/W
AGL250 196 7.6 38.3 32.2 30.0 C/IW
AGL125 196 8.0 39.5 334 31.1 C/W
AGL030 81 12.4 32.8 28.5 27.2 C/W
AGLO060 81 111 28.8 24.8 235 C/wW
AGL250 81 10.4 26.9 22.3 20.9 C/W
Micro Chip Scale Package (UC) AGLO030 81 16.9 40.6 35.2 33.7 C/W
Fine Pitch Ball Grid Array (FG) AGLO060 144 18.6 55.2 49.4 47.2 C/IW
AGL1000 144 6.3 31.6 26.2 24.2 C/IW
AGL400 144 6.8 37.6 31.2 29.0 C/W
AGL250 256 12.0 38.6 34.7 33.0 C/W
AGL1000 256 6.6 28.1 24.4 22.7 C/W
AGL1000 484 8.0 23.3 19.0 16.7 C/IW

Note: *Thermal resistances for other device-package combinations will be posted in a later revision.

Disclaimer:

The simulation for determining the junction-to-air thermal resistance is based on JEDEC standards (JESD51) and
assumptions made in building the model. Junction-to-case is based on SEMI G38-88. JESD51 is only used for
comparing one package to another package, provided the two tests uses the same condition. They have little
relevance in actual application and therefore should be used with a degree of caution.
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Table 2-26 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and Industrial
Conditions—Software Default Settings
Applicable to Standard Plus I/O Banks

Equivalent VIL VIH VOL VOH loL | lon
Software
Default
Drive

I/O Drive Strength | Slew | Min. Max. Min. Max. Min.
Standard Strength | Option? |Rate| V \% \% Max. V \% \% mA | mA
3.3V 12 mA 12 mA High | -0.3 0.8 2 3.6 0.4 2.4 12 12
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 12 mA High | -0.3 0.8 2 3.6 0.2 VDD-0.2 01 ] 01
LVCMOS
Wide
Range®
25V 12 mA 12 mA High | -0.3 0.7 1.7 2.7 0.7 17 12 12
LVCMOS
18V 8 mA 8 mA High | -0.3 | 0.35*VCCI [0.65* VCCI| 1.9 0.45 VCCI-045| 8 8
LVCMOS
15V 4 mA 4 mA High | -0.3 | 0.35* VCCI | 0.65* VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 4 4
LVCMOS
12V 2 mA 2 mA High | -0.3 | 0.35*VCCI [0.65*VCCI| 1.26 | 0.25*VCCI | 0.75*VCCI| 2 2
Lvemos?
12V 100 pA 2mA High | -0.3 | 0.3*VCCI | 0.7*VCCI | 1.575 0.1 VCCI-0.1] 0.1 | 0.1
LVCMOS
Wide
Range?
3.3V PCI Per PCI specifications
3.3V Per PCI-X specifications
PCI-X
Notes:

1. Currents are measured at 85°C junction temperature.
2. The minimum drive strength for any LVCMOS 1.2 V or LVCMOS 3.3 V software configuration when run in wide range is 100 pA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

3. AlILVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
4. Applicable to V2 Devices operating at VCCI > VCC.
5. AllLVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.

2-24 Revision 27



IGLOO DC and Switching Characteristics

& Microsemi

Power Matters.

Table 2-40 « 1/0 Output Buffer Maximum Resistances?!
Applicable to Standard I/O Banks
RpuLL-pown RpuLL.up
Standard Drive Strength (Q)? Q)
3.3V LVTTL/3.3V LVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
3.3 V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
1.8 VLVCMOS 2 mA 200 225
4 mA 100 112
1.5V LVCMOS 2mA 200 224
1.2V LVCMOS 1 mA 158 164
1.2 V LVCMOS Wide Range4 100 pA Same as regular 1.2 V LVCMOS Same as regular 1.2 V LVCMOS

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend on VCCI, drive
strength selection, temperature, and process. For board design considerations and detailed output buffer resistances, use the
corresponding IBIS models located at http://www.microsemi.com/soc/download/ibis/default.aspx.

2. R(puLL-DOWN-MAX) = (VOLspec) / lo spec

3. R(PULL-UP-MAX) = (VCC'maX - VOHSpeC) / IOHSPEC

Table 2-41 « 1/0O Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values
R 1 R 2
(WEAK PULL-UP) (WEAK PULL-DOWN)
(@) (@)

VCCI Min. Max. Min. Max.
3.3V 10K 45 K 10K 45K
3.3 V Wide Range 1/Os 10K 45 K 10K 45K
25V 11K 55 K 12 K 74 K
1.8V 18 K 70K 17 K 110 K
15V 19K 90K 19K 140 K
1.2V 25K 110 K 25K 150 K
1.2 V Wide Range 1/Os 19K 110K 19 K 150 K

Notes:

1. Rweak puLL-UP-MAX) = (VCCImax — VOHspec) / lweak PULL-UP-MIN)
2. R(wEAK PULLDOWN-MAX) = (VOLSpec) / lweak PULLDOWN-MIN)
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Table 2-64 « Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V Wide Range
Applicable to Standard Plus I/O Banks

3.3V LVCMOS Wide Range VIL VIH VOL VOH IOL | IOH IOSL IOSH |nL2|nH3

Equivalent

Software

Default Drive

Drive Strength Min. | Max. | Min. | Max. | Max. Min. Max. Max.
Strength Option? Y, v v v Y v A | pJA | mA* mA* | puAS | pAS
100 pA 2 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100]| 100 25 27 10| 10
100 pA 4 mA -0.3 0.8 2 3.6 0.2 |vDD-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
100 pA 12 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2|100 | 100 103 109 10 | 10
100 pA 16 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2]|100| 100 103 109 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. 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

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

Currents are measured at 85°C junction temperature.

6. Software default selection highlighted in gray.

o
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Table 2-92 « 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 Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 291 (026|119 110 | 295|266 | 250|272 874 8.45 ns
4 mA Std. 155 | 291 (026|119 110 | 295|266 | 250|272 874 8.45 ns
6 mA Std. 155 | 251(026|119| 110 | 254 (218 |275|3.21| 833 7.97 ns
8 mA Std. 155 | 251026119 110 | 254 (218 |275|3.21| 8.33 7.97 ns
12 mA Std. 155 | 229|026 (119 1.10 | 232|194 |294 (352 810 | 7.73 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 2-93« 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 Banks

Drive Strength Speed Grade tpouT top toin tpy teouT tzL tzH tLz thz Units
2mA Std. 1.55 485 | 0.26 | 1.15 1.10 493 | 455 | 213 | 2.24 ns
4 mA Std. 1.55 485 | 0.26 | 1.15 1.10 493 | 455 | 213 | 2.24 ns
6 mA Std. 155 4.09 | 0.26 | 1.15 1.10 416 | 395 | 238 | 271 ns
8 mA Std. 155 4.09 | 0.26 | 1.15 1.10 416 | 3.95 | 238 | 271 ns

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

Table 2-94+ 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 Standard Banks

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH tLz thz Units
2mA Std. 1.55 2.76 | 0.26 | 1.15 1.10 280 | 252 | 2113 | 2.32 ns
4 mA Std. 1.55 276 | 0.26 | 1.15 1.10 280 | 252 | 213 | 2.32 ns
6 mA Std. 1.55 239 | 0.26 | 1.15 1.10 242 | 2.05 | 2.38 | 2.80 ns
8 mA Std. 1.55 239 | 0.26 | 1.15 1.10 242 | 205 | 2.38 | 2.80 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 2-123 « 1.5 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 =14V

Applicable to Standard Plus Banks

& Microsemi

Power Matters.

Drive Strength Speed Grade tobouTt tpp toin tpy teout tzL tzh t 7 tyz tzL s tzus Units
2mA Std. 155 |6.43)0.26|1.27| 110 | 6.54 | 595|282 | 2831232 | 11.74 ns
4 mA Std. 155 | 559026127 | 1.10 | 5.68 | 5.27 | 3.07 | 3.27 | 11.47 | 11.05 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-124 « 1.5 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 =14V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 155 |302)|026|1.27| 1.10 | 3.07|281|282|292| 885 | 859 ns
4 mA Std. 155 (268 026|127 | 110 (272|239 |3.07|337| 850 | 8.18 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 2-125+ 1.5 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 =14V
Applicable to Standard Banks
Drive Strength Speed Grade toouT tpp toin tpy teouTt tzL tzh t 2z tyz Units
2mA Std. 1.55 6.35 | 0.26 | 1.22 1.10 6.46 | 593 | 2.40 | 2.46 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-126 » 1.5 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 =14V
Applicable to Standard Banks
Drive Strength Speed Grade toouTt tpp toin tpy teouT tz tzy t 2z tyz Units
2 mA Std. 1.55 292 | 0.26 | 1.22 1.10 296 | 260 | 2.40 | 2.56 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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I/O Register Specifications

Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
zZ
Preset EZl_ g L
S
D S
DOUT (ch
Data_out c
= PRE Y F PRE =
zZ E R
Data X+ & D Q Core D Q z —X
T C | bFN1E1PL Array G DFN1E1P1
= E
Enable @©
XH c 5 X X EOUT
H
2]
CLK & I
Eg_ c A 1
J PRE
D Q
K DFN1E1P1
Data Input I/O Register with: E
Active High Enable
Active High Preset .
Positive-Edge Triggered
Data Output Register and
Enable Output Register with:
Active High Enable
CLKBUF INBUF INBUF Active High Preset
Postive-Edge Triggered

X
—
©]

Enable E{I—
DX

D_Enable

Figure 2-16 « Timing Model of Registered 1/0O Buffers with Synchronous Enable and Asynchronous Preset
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VersaTile Specifications as a Sequential Module

The IGLOO library offers a wide variety of sequential cells, including flip-flops and latches. Each has a data input and
optional enable, clear, or preset. In this section, timing characteristics are presented for a representative sample from
the library. For more details, refer to the IGLOO, Fusion, and ProASIC3 Macro Library Guide.

Data Out Data Out
D 0 D o—
DFN1 Enl  prN1EL
CLK R, CLK}
PRE
Data Out Data Out
=i, Q b0
DFN1C1 Enf pri1E1P1
_CLKdy N
CLR

Figure 2-27 « Sample of Sequential Cells
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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not include 1/O input
buffer clock delays, as these are 1/0 standard—dependent, and the clock may be driven and conditioned internally by
the CCC module. For more details on clock conditioning capabilities, refer to the "Clock Conditioning Circuits" section
on page 2-115. Table 2-173 to Table 2-188 on page 2-114 present minimum and maximum global clock delays within
each device. Minimum and maximum delays are measured with minimum and maximum loading.

Timing Characteristics
1.5V DC Core Voltage

Table 2-173 « AGL015 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

Std.
Parameter Description Min.1 Max.2 | Units
tRCKL Input Low Delay for Global Clock 121 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 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 0.27 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 2-174 + AGL030 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 1.21 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 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 0.27 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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CS281 CS281 CS281

Pin Number| AGL600 Function Pin Number| AGL600 Function Pin Number| AGL600 Function
Al GND B18 VCCIB1 E13 I046RSBO
A2 GABO/IO02RSB0O B19 I0O61NDB1 E14 GBB1/I057RSB0
A3 GAC1/IO05RSB0 C1l GAB2/10173PPB3 E15 I062NPB1
A4 I007RSBO Cc2 I0174NPB3 E16 1063PPB1
A5 I010RSBO C6 I012RSBO E18 1064PPB1
A6 I014RSBO Cl4 IO50RSBO E19 I065NPB1
A7 I018RSBO C18 IO60NPB1 F1 I0168NPB3
A8 I021RSBO0 C19 GBB2/1061PDB1 F2 GND
A9 1022RSB0 D1 10170PPB3 F3 I0169PPB3
Al10 VCCIBO D2 I0172NPB3 F4 I0170NPB3
All I033RSBO D4 GAA0/IO00RSBO F5 I0173NPB3
Al12 I040RSBO D5 GAA1/I001RSBO F15 I063NPB1
A13 I037RSBO D6 IO09RSBO F16 1065PPB1
Al4 I048RSB0 D7 I016RSBO F17 I064NPB1
Al5 I051RSBO0 D8 IO19RSBO F18 GND
Al6 I053RSB0 D9 I026RSBO F19 1068PPB1
Al7 GBC1/IO55RSB0 D10 GND Gl I0167NPB3
A18 GBAO/IO58RSB0 D11 I0O34RSBO G2 IO165NDB3
A19 GND D12 IO45RSBO G4 I0168PPB3
B1 GAA2/10174PPB3 D13 I049RSBO G5 10167PPB3
B2 VCCIBO D14 I047RSBO G7 GAC2/I0172PPB3
B3 GAB1/I0O03RSBO D15 GBBO0/IO56RSB0 G8 VCCIBO
B4 GACO0/I0O04RSBO D16 GBA2/1060PPB1 G9 I028RSB0O
B5 IO06RSBO D18 GBC2/1062PPB1 G10 I032RSB0O
B6 GND D19 IO66NPB1 G1l I043RSBO
B7 I015RSB0 E1l I0169NPB3 G12 VCCIBO
B8 I020RSBO E2 10171PPB3 G13 1066PPB1
B9 I023RSB0 E4 I0171NPB3 G15 I067NDB1
B10 1024RSB0 ES5 IO08RSBO G16 1067PDB1
B11 I036RSBO E6 I011RSBO G18 GCCO0/IO69NPB1
B12 I035RSBO E7 I013RSBO G19 GCB1/1070PPB1
B13 1044RSB0 E8 I017RSBO H1l GFBO0/IO163NPB3
B14 GND E9 I025RSB0 H2 10165PDB3
B15 I052RSB0 E10 IO30RSBO H4 GFC1/10164PPB3
B16 GBCO0/I0O54RSB0 Ell I041RSBO H5 GFB1/10163PPB3
B17 GBA1/I059RSB0 E12 I042RSBO H7 VCCIB3

Revision 27




& Microsemi

Package Pin Assignments

CS281 CS281 CS281

Pin Number| AGL600 Function Pin Number| AGL600 Function Pin Number| AGL600 Function
H8 VCC K15 I073NPB1 N4 I0150PPB3
H9 VCCIBO K16 GND N5 I0148NPB3
H10 VCC K18 I074NPB1 N7 GEA2/I0143RSB2
H1l VCCIBO K19 VCCIB1 N8 VCCIB2
H12 VCC L1 GFB2/10160PDB3 N9 I0117RSB2
H13 VCCIB1 L2 I0160NDB3 N10 I0115RSB2
H15 I068NPB1 L4 GFC2/10159PPB3 N11 I0114RSB2
H16 GCBO0/IO70NPB1 L5 10153PPB3 N12 VCCIB2
H18 GCA1/I071PPB1 L7 I0153NPB3 N13 VPUMP
H19 GCA2/I072PPB1 L8 VCCIB3 N15 1082PPB1
J1 VCOMPLF L9 GND N16 1085PPB1
J2 GFAO0/I0162NDB3 L10 GND N18 I082NPB1
J4 VCCPLF L11 GND N19 1081PPB1
J5 GFCO0/I0164NPB3 L12 VCCIB1 P1 I0151PDB3
J7 GFA2/10161PDB3 L13 I076PPB1 P2 GND
J8 VCCIB3 L15 IO76NPB1 P3 IO151NDB3
J9 GND L16 I077PPB1 P4 I0149PPB3
J10 GND L18 IO78NPB1 P5 GEAO0/I0144NPB3
Ji1 GND L19 IO77NPB1 P15 I083NDB1
J12 VCCIB1 M1 10158PDB3 P16 1083PDB1
Ji3 GCC1/1069PPB1 M2 I0158NDB3 P17 GDC1/1086PPB1
J15 GCA0/IO71NPB1 M4 I0154NPB3 P18 GND
J16 GCB2/I073PPB1 M5 10152PPB3 P19 I085NPB1
J18 I072NPB1 M7 VCCIB3 R1 IO150NPB3
J19 I075PSB1 M8 VCC R2 I0149NPB3
K1 VCCIB3 M9 VCCIB2 R4 GEC1/I0146PPB3
K2 GFA1/10162PDB3 M10 VCC R5 GEB1/10145PPB3
K4 GND M11 VCCIB2 R6 I0138RSB2
K5 IO159NPB3 M12 VCC R7 I0127RSB2
K7 I0161NDB3 M13 VCCIB1 R8 I0123RSB2
K8 VCC M15 IO79NPB1 R9 I0118RSB2
K9 GND M16 IO81NPB1 R10 I0111RSB2
K10 GND M18 I079PPB1 R11 I0106RSB2
K11 GND M19 I078PPB1 R12 I0103RSB2
K12 VCC N1 10154PPB3 R13 I097RSB2
K13 GCC2/1074PPB1 N2 I0152NPB3 R14 I095RSB2
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Package Pin Assignments

QN132
Pin Number | AGLO30 Function

C17 I047RSB1
C18 NC
C19 TCK
Cc20 NC
C21 VPUMP
C22 VITAG
Cc23 NC
c24 NC
C25 NC
C26 GDBO0/I0O34RSB0O
c27 NC
c28 VCCIBO
C29 I028RSB0
C30 I025RSB0
C31 1024RSB0
C32 I021RSBO0
C33 NC
C34 NC
C35 VCCIBO
C36 I013RSBO
C37 I010RSBO
C38 I007RSBO
C39 I0O03RSBO
C40 IO00RSBO

D1 GND

D2 GND

D3 GND

D4 GND
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IGLOO Low Power Flash FPGAs

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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FG256 FG256 FG256

Pin Number [ AGL600 Function Pin Number [ AGL600 Function Pin Number [ AGL600 Function
Al GND Cc7 I020RSBO E13 GBC2/I062PDB1
A2 GAAO0/IO00RSBO C8 1024RSBO E1l4 I067PPB1
A3 GAA1/I001RSBO c9 I033RSBO E15 1064PPB1
A4 GABO0/IO02RSBO C10 I039RSBO E16 1066PDB1
A5 I011RSBO Cl1 1044RSB0 F1 I0166NDB3
A6 I016RSBO C12 GBCO0/I0O54RSB0O F2 10168NPB3
A7 I018RSBO C13 I051RSBO F3 10167PPB3
A8 I028RSBO C14 VMVO F4 10169PDB3
A9 I034RSBO0O C15 I061NPB1 F5 VCCIB3
Al0 I037RSBO C16 1063PDB1 F6 GND
All I041RSBO D1 I0171NDB3 F7 VCC
Al2 I043RSB0 D2 10171PDB3 F8 VCC
Al3 GBB1/I057RSB0 D3 GAC2/I0172PDB3 F9 VCC
Al4 GBAO/IO58RSBO0 D4 I006RSBO F10 VCC
Al5 GBA1/I059RSB0O D5 GNDQ F11 GND
Al6 GND D6 I010RSBO F12 VCCIB1
B1 GAB2/10173PDB3 D7 I019RSBO F13 I062NDB1
B2 GAA2/10174PDB3 D8 1026RSBO F14 I064NPB1
B3 GNDQ D9 I030RSBO F15 I065PPB1
B4 GAB1/I0O03RSBO D10 I040RSBO F16 I066NDB1
B5 I013RSBO D11 I045RSB0 Gl I0165NDB3
B6 I014RSBO D12 GNDQ G2 10165PDB3
B7 I021RSBO D13 I0O50RSBO G3 I0168PPB3
B8 I027RSB0 D14 GBB2/1061PPB1 G4 GFC1/10164PPB3
B9 I032RSBO0 D15 I053RSBO G5 VCCIB3
B10 I038RSBO D16 I063NDB1 G6 VCC
B11 I042RSB0 E1l 10166PDB3 G7 GND
B12 GBC1/IO55RSB0 E2 I0167NPB3 G8 GND
B13 GBBO0/IO56RSB0 E3 I0172NDB3 G9 GND
B14 I052RSB0 E4 I0169NDB3 G10 GND
B15 GBA2/1060PDB1 ES VMVO G1l1 VCC
B16 IO60NDB1 E6 VCCIBO G12 VCCIB1
C1l 10173NDB3 E7 VCCIBO G13 GCC1/1069PPB1
Cc2 10174NDB3 E8 I025RSB0 G14 IO65NPB1
C3 VMV3 E9 I031RSBO G15 I075PDB1
C4 IO07RSBO E10 VCCIBO G16 I075NDB1
C5 GACO0/IO04RSBO E1l1l VCCIBO H1 GFBO0/IO163NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0162NDB3
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Pin Number | AGL600 Function

G5 10171PDB3
G6 GAC2/10172PDB3
G7 IO06RSBO
G8 GNDQ

G9 IO10RSBO
G10 I019RSBO
G11 I026RSB0
G12 IO30RSBO
G13 I040RSBO
G14 I045RSB0
G15 GNDQ
G16 IO50RSBO
G17 GBB2/I061PPB1
G18 IO53RSB0
G19 I063NDB1
G20 NC
G21 NC

G22 NC

H1 NC

H2 NC

H3 VCC

H4 10166PDB3
H5 10167NPB3
H6 10172NDB3
H7 I0169NDB3
H8 VMVO

H9 VCCIBO
H10 VCCIBO

H11 I025RSB0
H12 IO31RSBO
H13 VCCIBO
H14 VCCIBO
H15 VMV1

H16 GBC2/I062PDB1
H17 I067PPB1
H18 1064PPB1

IGLOO Low Power Flash FPGAs
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FG484
Pin Number | AGL600 Function

Y7 NC

Y8 VCC

Y9 VCC
Y10 NC
Y11 NC
Y12 NC
Y13 NC
Y14 VCC
Y15 VCC
Y16 NC
Y17 NC
Y18 GND
Y19 NC
Y20 NC
Y21 NC
Y22 VCCIB1
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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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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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FG484

Pin Number | AGL1000 Function
M3 10206NDB3
M4 GFA2/10206PDB3
M5 GFA1/10207PDB3
M6 VCCPLF
M7 I0205NDB3
M8 GFB2/10205PDB3
M9 VCC
M10 GND
M11 GND
M12 GND
M13 GND
M14 VCC
M15 GCB2/1095PPB1
M16 GCAL1/I093PPB1
M17 GCC2/1096PPB1
M18 10100PPB1
M19 GCA2/I094PPB1
M20 10101PPB1
M21 I099PPB1
M22 NC
N1 I0201NDB3
N2 10201PDB3
N3 NC
N4 GFC2/10204PDB3
N5 10204NDB3
N6 10203NDB3
N7 10203PDB3
N8 VCCIB3
N9 VCC
N10 GND
N11 GND
N12 GND
N13 GND
N14 VCC
N15 VCCIB1
N16 IO95NPB1
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Revision Changes Page
Revision 19 The following sentence was removed from the "Advanced Architecture" section: 1-3
(continued) “In addition, extensive on-chip programming circuitry allows for rapid, single-voltage

(3.3 V) programming of IGLOO devices via an IEEE 1532 JTAG interface” (SAR

28756).

The "Specifying 1/0 States During Programming" section is new (SAR 21281). 1-8

Values for VCCPLL at 1.2 V —-1.5 V DC core supply voltage were revised in Table 2-2 ¢ 2-2
Recommended Operating Conditions 1 (SAR 22356).

The value for VPUMP operation was changed from "0 to 3.45 V" to "0 to 3.6 V" (SAR
25220).

The value for VCCPLL 1.5 V DC core supply voltage was changed from "1.4t0 1.6 V" to
"1.425to 1.575 V" (SAR 26551).

The notes in the table were renumbered in order of their appearance in the table (SAR
21869).

The temperature used in EQ 2 was revised from 110°C to 100°C for consistency with 2-6
the limits given in Table 2-2 « Recommended Operating Conditions 1. The resulting
maximum power allowed is thus 1.28 W. Formerly it was 1.71 W (SAR 26259).

Values for CS196, CS281, and QN132 packages were added to Table 2-5 « Package 2-6
Thermal Resistivities (SARs 26228, 32301).

Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays (normalized to 2-7
TJ =70°C, VCC = 1.425 V) and Table 2-7 « Temperature and Voltage Derating Factors
for Timing Delays (normalized to TJ = 70°C, VCC = 1.14 V) were updated to remove
the column for —20°C and shift the data over to correct columns (SAR 23041).

The tables in the "Quiescent Supply Current" section were updated with revised notes 2-7
on IDD (SAR 24112). Table 2-8 « Power Supply State per Mode is new.

The formulas in the table notes for Table 2-41 < 1/O Weak Pull-Up/Pull-Down| 2-37
Resistances were corrected (SAR 21348).

The row for 110°C was removed from Table 2-45 ¢ Duration of Short Circuit Event| 2-40
before Failure. The example in the associated paragraph was changed from 110°C to
100°C. Table 2-46 « 1/O Input Rise Time, Fall Time, and Related 1/O Reliabilityl was
revised to change 110° to 100°C. (SAR 26259).

The notes regarding drive strength in the "Summary of I/O Timing Characteristics —| 2-28,
Default I/0O Software Settings" section, "3.3 V LVCMOS Wide Range" section and "1.2 2-47,
V LVCMOS Wide Range" section tables were revised for clarification. They now state| 2-77
that the minimum drive strength for the default 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 (SAR 25700).

The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 24916): "It[ 2-56
uses a 5 V—tolerant input buffer and push-pull output buffer."

The values for Fpprimax @nd Fppomax Were updated in the tables in the "Input DDR| 2-94,
Module" section and "Output DDR Module" section (SAR 23919). 2-97

The following notes were removed from Table 2-147 « Minimum and Maximum DC Input| 2-81
and Output Levels (SAR 29428):

+5%

Differential input voltage = +350 mv

Table 2-189 « IGLOO CCC/PLL Specification and Table 2-190 ¢ IGLOO CCC/PLL| 2-115
Specification were updated. A note was added to both tables indicating that when the
CCC/PLL core is generated by Mircosemi core generator software, not all delay values
of the specified delay increments are available (SAR 25705).
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