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IGLOO Device Family Overview

& Microsemi

Power Matters.”

Specify I/0 States During Programming

Load From file. .. Save ko File. . [ Show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only)
BIST ADLIB:IMBUF T2 1
BYPASS_IO ADLIB:IMBUF K1 1
CLE ADLIB:IMEUF B1 1
EMOUT ADLIB:IMBUF J1E 1
LED ADLIB:OUTEUF 143 i
FMONITOR[O] ADLIB:OUTEUF BS i
MONITOR[1] ADLIB:OUTEUF C7 Z
MONITOR[Z] ADLIB:OUTEUF k] z
MONITOR[3] ADLIB:OUTEUF D7 Z
MONITOR[4] ADLIB:OUTEUF A1 z
OEa ADLIB:IMEUF E4 Z
OEb ADLIB:IMBUF F1 z
OSC_EM ADLIB:IMEUF K3 Z
PAD[10] ADLIB:BIBUF_LVCMOS33U I8 z
PAD[11] ADLIB:BIBUF_LWVCMOS330 R7 Z
PAD[12] ADLIB:BIBUF_LVCMOS33U D11 z
PAD[13] ADLIB:BIBUF_LWVCMOS330 c1z2 Z
PAD[14] ADLIB:BIBUF_LVCMOS33U RE z LI
Help | Ok I Cancel |

Figure 1-5«

1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

Note: 1/O States During programming are saved to the ADB and resulting programming files after completing
programming file generation.
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IGLOO DC and Switching Characteristics Power Matters.-

Table 2-31« Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI (per standard)
Applicable to Advanced I/O Banks
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S | 5 |85|s | S |&|8|8|5| 8| 8| 8| F| S F|S|F]|S
3.3V 12 mA 12 High 5 - 0971209018 ]|085|0.66(214(1.68|2.67|3.05]|5.73(5.27 | ns
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 12 High 5 - 10971293|0.1811.19|10.66|295|2.27|3.81|4.30|6.54|5.87|ns
LVCMOS
Wide
Range?
25V 12 mA 12 High 5 - 10971209018/ 1.08|10.66|2.14|183|2.73|293|5.73|5.43|ns
LVCMOS
1.8V 12 mA 12 High 5 - 09712241018 ]1.01|0.66(229(2.00]3.02]3.40]|5.88(5.60(ns
LVCMOS
15V 12 mA 12 High 5 - 10971250018 1.17|10.66|256|2.27|3.21|3.48|6.15|5.86 | ns
LVCMOS
3.3V PCI Per PCI - High 10 2521097 |232|0.18|0.74| 066|237 |1.78|2.67|3.05|5.96|5.38 | ns
spec
3.3V Per PCI- — High 10 25210.97 232|019 (0.70 | 0.66 | 2.37 | 1.78 | 2.67 | 3.05 | 5.96 | 5.38 | ns
PCI-X X spec
LVDS 24 mA - High - - 09711741019 1.35 - - - - - - - | ns
LVPECL 24mA | - | High| - | - [oo97|1e8|019({216| - | - | - | - | -] - | - [ns
Notes:

1. The minimum drive strength for any 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.

3. Resistance is used to measure 1/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

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. IGLOO Low Power Flash FPGAs

Table 2-42 « 1/O Short Currents IOSH/IOSL
Applicable to Advanced I/0O Banks

Drive Strength IOSL (mA)* IOSH (mA)*
3.3V LVTTL/3.3V LVCMOS 2mA 25 27
4 mA 25 27
6 mA 51 54
8 mA 51 54
12 mA 103 109
16 mA 132 127
24 mA 268 181
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 16 18
4 mA 16 18
6 mA 32 37
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8 VLVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 45 51
12 mA 91 74
16 mA 91 74
1.5V LVCMOS 2mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55
1.2 VLVCMOS 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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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.

Rto VCClfort ,/t; /'ty g

R=1K<S Rto GND for tyy, / ty/ tyys

Test Point

Datapath T SPF  Enable Path 5 PF for tyy / tyns / ty / thy s
5 pF for ty, / t 5

Test Point

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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IGLOO DC and Switching Characteristics Power Matters.-

Applies to 1.2 V DC Core Voltage

Table 2-57 ¢« 3.3V LVTTL/3.3VLVCMOS 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 =3.0 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 | 512 (026|098 | 110 | 520 | 4.46 | 2.81 | 3.02 | 10.99 | 10.25 ns
4 mA Std. 155 | 512 (026|098 | 110 | 520 |4.46 | 2.81 | 3.02 | 10.99 | 10.25 ns
6 mA Std. 155 | 438 (026|098 1.10 | 4.45(3.93|3.07 | 3.48 | 10.23 | 9.72 ns
8 mA Std. 155 | 438 (0.26 1098 1.10 | 4.45(3.93 | 3.07 | 3.48 | 10.23 | 9.72 ns
12 mA Std. 155 | 385026098 | 110 [391|353|324|377| 9.69 [ 9.32 ns
16 mA Std. 155 |3.69026|098| 110 |3.75|3.44|3.28|3.84| 954 [ 9.23 ns
24 mA Std. 155 | 361 (026|098 110 | 3.67 | 3.46 | 3.33|4.13| 945 9.24 ns

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

Table 2-58 « 3.3V LVTTL/3.3V 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 = 3.0 V
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 | 333026098 | 1.10 | 3.38|275|282]3.18( 9.17 8.54 ns
4 mA Std. 155 | 333026098 | 1.10 | 3.38|275|282]|3.18( 9.17 8.54 ns
6 mA Std. 155 291026098 | 110 [295|237|3.07|364| 873 [ 815 ns
8 mA Std. 155 291026098 | 110 295|237 |3.07|364| 873 [ 815 ns
12 mA Std. 155 | 267|026 (098 1.10 | 271|218 |3.25(393( 850 | 7.97 ns
16 mA Std. 155 | 263026098 | 1.10 | 267 | 2.14 | 3.28 | 401 | 8.45 7.93 ns
24 mA Std. 155 |265)0.26]098 | 1.10 | 269 | 2.10 | 3.33 | 4.31 | 8.47 7.89 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 2-59« 3.3V LVTTL/3.3VLVCMOS 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 = 3.0 V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 155 | 456 (026|097 | 110 | 463 (398 | 254|283 | 1042 | 9.76 ns
4 mA Std. 155 | 456|026 |097 | 1.10 | 463 |3.98 | 254|283 | 10.42 | 9.76 ns
6 mA Std. 155 |384)|026|097| 110 |3.90 | 3.50 | 277|324 | 9.69 | 9.29 ns
8 mA Std. 155 384|026 |097| 110 |3.90 | 350 | 277|324 | 9.69 | 9.29 ns
12 mA Std. 155 | 335(026|097( 110 | 340 (3.13| 293|351 | 9.19 8.91 ns
16 mA Std. 155 | 335(026|097( 110 | 340 (3.13 293|351 | 9.19 8.91 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. IGLOO Low Power Flash FPGAs

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

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

Strength v Y v Y, Y Y, mA|mA | mA3 | mAS [pA?|pat
2mA -0.3 | 0.35*VCCI [ 0.65*VCCI 3.6 0.25*VCCI | 0.75*VCCI | 2| 2 13 16 10| 10
Notes:

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

2. lIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN <V CCI. Input current is larger when
operating outside recommended ranges

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

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

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

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

Figure 2-10 » AC Loading

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

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

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

Table 2-138 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard Plus I/O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL | IOH | 1OSL [ 10SH [1LZ | 11H3

Equivalent

Software

Default

Drive
Drive Strength | Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Optiont | Vv \Y \Y \Y \Y Y mA | mA | mA* | mA* [pAaS|pAad
100 pA 2mA -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. 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/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 2-139 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard 1/0O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL [IOH| IOSL [IOSH | 1IL? | 1H3

Equivalent

Software

Default

Drive
Drive Strength [ Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Option? | Vv v v v v v mA [mA [ mA% | mA* | A | pAS
100 pA 1 mA -0.3]0.35*VCCI | 0.65*VCCI | 3.6 |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. 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/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 2-140+ 1.2 V LVCMOS Wide Range AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.2 0.6 5

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

Timing Characteristics
Refer to LVCMOS 1.2 V (normal range) "Timing Characteristics" on page 2-75 for worst-case timing.
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IGLOO DC and Switching Characteristics Power Matters.-

Timing Waveforms

CLk /—L//—L
las | tan
[RW]ADDR XK Ag |<><><><>< AL OO Ay XXX
IBks
BLK )
lens
WEN
DOUT|RD Dy

thoH1

Figure 2-32 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.

< tCYC >
<—tcky tekL —
CLK—/ /—L//—L
sl A
RWADDR SOX Ay KK AT XX Py XK
tgks
BLK \
t‘ENS‘ tenH
WEN y
 lCKQ2
DOUT|RD Dy ><ZZ>}< Dg XXX Dy

thoH2

Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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Package Pin Assignments

CS81 CS81 CS81
Pin Number | AGLO30 Function Pin Number | AGLO30 Function Pin Number | AGLO30 Function
Al IO00RSBO El GEBO0O/IO71RSB1 J1 I063RSB1
A2 I002RSB0 E2 GEA0/I0O72RSB1 J2 I061RSB1
A3 IO06RSBO E3 GECO0/IO73RSB1 J3 I0O59RSB1
A4 I011RSBO E4 VCCIB1 J4 I0O56RSB1
A5 I016RSBO ES VCC J5 I052RSB1
A6 I019RSBO E6 VCCIBO J6 I045RSB1
A7 I022RSB0 E7 GDCO0/I032RSB0O J7 TCK
A8 I024RSB0 ES8 GDAO/IO33RSB0 J8 T™MS
A9 I026RSB0 E9 GDBO0/IO34RSB0 J9 VPUMP
Bl I081RSB1 F1 IO68RSB1
B2 I004RSBO F2 IO67RSB1
B3 I010RSBO F3 IO64RSB1
B4 I013RSBO F4 GND
B5 I015RSB0 F5 VCCIB1
B6 I020RSBO F6 I047RSB1
B7 I021RSBO0 F7 I036RSBO
B8 I028RSBO F8 I0O38RSBO
B9 I025RSB0 F9 IO40RSBO
C1 IO79RSB1 G1 I065RSB1
c2 IO80RSB1 G2 I066RSB1
C3 IO08RSBO G3 I057RSB1
C4 I012RSBO0 G4 I053RSB1
C5 I017RSBO G5 I049RSB1
C6 I014RSBO G6 I044RSB1
Cc7 I018RSBO G7 I046RSB1
c8 I029RSB0O G8 VITAG
c9 I027RSBO G9 TRST
D1 I074RSB1 H1 I1062RSB1
D2 I0O76RSB1 H2 FF/IO60RSB1
D3 IO77RSB1 H3 I058RSB1
D4 VCC H4 I054RSB1
D5 VCCIBO H5 1048RSB1
D6 GND H6 1043RSB1
D7 I023RSB0 H7 1042RSB1
D8 I031RSBO H8 TDI
D9 IO30RSBO H9 TDO

4-4
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IGLOO Low Power Flash FPGAs

CS196 CS196 CS196
Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
H11 GCBO0/I0O49NDB1 L5 IO89RSB2 N13 GNDQ
H12 GCA1/I0O50PDB1 L6 I092RSB2 N14 TDO
H13 I0O51NDB1 L7 IO75RSB2 P1 GND
H14 GCA2/I051PDB1 L8 IO66RSB2 P2 GEA2/I097RSB2
J1 GFC2/10105PDB3 L9 IO65RSB2 P3 FF/GEB2/I096RSB2
J2 10104PPB3 L10 I071RSB2 P4 I0O90RSB2
J3 IO106NPB3 L11 VPUMP P5 I085RSB2
J4 I0103PDB3 L12 VITAG P6 I083RSB2
J5 IO103NDB3 L13 GDAO0/IO60VPB1 P7 I079RSB2
J6 I080RSB2 L14 GDBO0/IO59vDB1 P8 I076RSB2
J7 VCC M1 GEBO/IO99NDB3 P9 I072RSB2
J8 VCC M2 GEA1/1098PPB3 P10 I068RSB2
J9 I064RSB2 M3 GNDQ P11 GDC2/I063RSB2
J10 I056PDB1 M4 VCCIB2 P12 GDA2/I061RSB2
J11 GCB2/I052PDB1 M5 I0O88RSB2 P13 T™MS
J12 I052NDB1 M6 I0O87RSB2 P14 GND
J13 GDC1/1058UDB1 M7 I082RSB2
Ji4 GDCO0/I058VvVDB1 M8 VCCIB2
K1 IO105NDB3 M9 IO67RSB2
K2 GND M10 GDB2/I0O62RSB2
K3 I0104NPB3 M11 VCCIB2
K4 VCCIB3 M12 VMV2
K5 I0101PPB3 M13 TRST
K6 I091RSB2 M14 VCCIB1
K7 I081RSB2 N1 GEAO/IO98NPB3
K8 I073RSB2 N2 VMV3
K9 I077RSB2 N3 GEC2/I095RSB2
K10 I056NDB1 N4 I094RSB2
K11 VCCIB1 N5 GND
K12 GDA1/1060UPB1 N6 IO86RSB2
K13 GND N7 IO78RSB2
K14 GDB1/I059UDB1 N8 I074RSB2
L1 GEB1/1099PDB3 N9 IO69RSB2
L2 GEC1/I0100PDB3 N10 GND
L3 GECO0/I0O100NDB3 N11 TCK
L4 IO101NPB3 N12 TDI
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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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Package Pin Assignments

CS281 CS281 CS281

Pin Number| AGL1000 Function Pin Number| AGL1000 Function Pin Number| AGL1000 Function
Al GND B18 VCCIB1 E13 I053RSBO
A2 GABO/IO02RSB0 B19 IO79NDB1 E14 GBB1/I075RSB0
A3 GAC1/IO05RSB0 C1 GAB2/10224PPB3 E15 I080NPB1
A4 I013RSBO Cc2 10225NPB3 E16 I085PPB1
A5 I011RSBO C6 I018RSBO E18 1083PPB1
A6 I016RSBO Cl4 IO63RSBO E19 I084NPB1
A7 I020RSBO C18 IO78NPB1 F1 I0214NPB3
A8 1024RSB0 C19 GBB2/I079PDB1 F2 GND
A9 I029RSB0 D1 10219PPB3 F3 10217PPB3
Al10 VCCIBO D2 10223NPB3 F4 I0219NPB3
All I039RSBO D4 GAAQ0/IO00RSBO F5 10224NPB3
Al12 I045RSB0 D5 GAA1/I001RSBO F15 I085NPB1
Al13 I048RSBO D6 IO15RSBO F16 1084PPB1
Al4 I058RSB0 D7 I0O19RSBO F17 I083NPB1
Al5 I061RSBO D8 I027RSB0 F18 GND
Al6 I062RSB0 D9 I032RSB0 F19 I090PPB1
Al7 GBC1/I073RSB0 D10 GND Gl 10212NPB3
Al18 GBAO/IO76RSB0O D11 IO38RSBO G2 I0211NDB3
Al19 GND D12 I044RSBO G4 10214PPB3
B1 GAA2/10225PPB3 D13 I047RSBO G5 10212PPB3
B2 VCCIBO D14 IO60RSBO G7 GAC2/10223PPB3
B3 GAB1/I0O03RSBO D15 GBBO0/I0O74RSBO G8 VCCIBO
B4 GACO0/I0O04RSBO D16 GBA2/1078PPB1 G9 I030RSBO
B5 I012RSBO D18 GBC2/1080PPB1 G10 I037RSBO
B6 GND D19 IO88NPB1 G11 I043RSBO
B7 I021RSBO E1l I0217NPB3 G12 VCCIBO
B8 I026RSBO0 E2 10221PPB3 G13 1088PPB1
B9 I034RSB0 E4 10221NPB3 G15 I089NDB1
B10 I035RSB0O E5 IO10RSBO G16 1089PDB1
B11 I036RSBO E6 I014RSBO G18 GCCO0/IO91NPB1
B12 I046RSBO E7 I025RSB0O G19 GCB1/1092PPB1
B13 I052RSB0 E8 I028RSB0 H1 GFBO0/IO208NPB3
B14 GND E9 I031RSBO H2 10211PDB3
B15 I059RSB0 E10 I033RSBO H4 GFC1/10209PPB3
B16 GBCO0/I0O72RSB0 E11l I042RSB0O H5 GFB1/10208PPB3
B17 GBA1/1077RSBO E12 I049RSBO H7 VCCIB3

Revision 27




& Microsemi

IGLOO Low Power Flash FPGAs

FG256
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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

FG256
Pin Number [ AGL1000 Function

R5 10168RSB2

R6 I0163RSB2

R7 10157RSB2

R8 10149RSB2

R9 10143RSB2
R10 10138RSB2
R11 I0131RSB2
R12 10125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO

T1 GND

T2 10183RSB2

T3 FF/GEB2/I0186RSB2
T4 10172RSB2

T5 10170RSB2

T6 10164RSB2

T7 10158RSB2

T8 10153RSB2

T9 10142RSB2
T10 I0135RSB2
T11 10130RSB2
T12 GDC2/10116RSB2
T13 10120RSB2
T14 GDA2/I0114RSB2
T15 T™MS
T16 GND
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FG484
Pin Number | AGL400 Function

N17 I074RSB1
N18 I072NPB1
N19 I070NDB1
N20 NC
N21 NC
N22 NC

P1 NC

P2 NC

P3 NC

P4 I0142NDB3
P5 I0141INPB3
P6 I0125RSB2
P7 I0139RSB3
P8 VCCIB3
P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO78VPB1
P17 1076VDB1
P18 I076UDB1
P19 1075PDB1
P20 NC
P21 NC
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10140PDB3
R5 I0130RSB2
R6 I0138NPB3
R7 GECO0/IO137NPB3
R8 VMV3

& Microsemi
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Power Matters.

FG484
Pin Number | AGL600 Function

N17 IO80ONPB1
N18 I0O74NPB1
N19 I072NDB1
N20 NC
N21 IO79NPB1
N22 NC

P1 NC

P2 10153PDB3

P3 I0153NDB3

P4 I0159NDB3

P5 I0156NPB3

P6 10151PPB3

P7 10158PPB3

P8 VCCIB3

P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO87NPB1
P17 IO85NDB1
P18 I085PDB1
P19 1084PDB1
P20 NC

P21 I081PDB1
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10150PDB3

R5 I0151NPB3

R6 10147NPB3

R7 GECO0/I0146NPB3

R8 VMV3

IGLOO Low Power Flash FPGAs
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FG484
Pin Number | AGL600 Function
V15 I096RSB2
V16 GDB2/IO90RSB2
V17 TDI
V18 GNDQ
V19 TDO
V20 GND
V21 NC
V22 NC
w1 NC
w2 10148PDB3
W3 NC
w4 GND
W5 I0137RSB2
W6 FF/GEB2/10142RSB2
w7 10134RSB2
w8 10125RSB2
W9 10123RSB2
w10 I0118RSB2
w1l I0115RSB2
W12 I0111RSB2
W13 I0106RSB2
W14 10102RSB2
W15 GDC2/1091RSB2
W16 IO93RSB2
W17 GDA2/I089RSB2
W18 T™MS
W19 GND
W20 NC
w21 NC
w22 NC
Y1 VCCIB3
Y2 10148NDB3
Y3 NC
Y4 NC
Y5 GND
Y6 NC

& Microsemi

Power Matters.
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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
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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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