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& Microsemi

Power Matters. IGLOO Low Power Flash FPGAs

Overview of I1/0 Performance

Summary of 1/0 DC Input and Output Levels — Default I/O Software
Settings

Table 2-25« Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and Industrial
Conditions—Software Default Settings
Applicable to Advanced I/0O Banks

Equivalent VIL VIH VOL VOH oLt | 1oH!
Software
Default
Drive

I/O Drive Strength | Slew Max. Min. Max. Min.
Standard | Strength Option2 Rate |Min.V \% \% Max.V \% \% mA | mA
3.3V 12 mA 12 mA High | -0.3 0.8 2 3.6 0.4 24 12 12
LVTTL/
3.3V
LVCMOS
33V 100 pA 12 mA High | -0.3 0.8 2 3.6 0.2 VCCI-0.2 | 0.1 | 0.1
LVCMOS
Wide
Range®
25V 12 mA 12 mA High | -0.3 0.7 1.7 2.7 0.7 1.7 12 12
LVCMOS
18V 12 mA 12 mA High [ -0.3 [ 0.35*VCCI [ 0.65*VCCI | 1.9 0.45 VCCI-0.45 | 12 12
LVCMOS
15V 12 mA 12 mA High [ -0.3 [ 0.35*VCCI | 0.65 *VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 12 12
LVCMOS
12V 2mA 2mA High | —0.3 | 0.35* VCCI | 0.65* VCCI | 1.26 [ 0.25* VCCI | 0.75* VCCI 2 2
LvCMOsS*
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.
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Power Matters. IGLOO Low Power Flash FPGAs

Summary of 1/0 Timing Characteristics — Default 1/0O Software Settings

Table 2-29 « Summary of AC Measuring Points

Standard Measuring Trip Point (Vtrip)

3.3V LVTTL/3.3VLVCMOS 14V

3.3V VCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

1.2V LVCMOS 0.60V

1.2 V LVCMOS Wide Range 0.60V

3.3V PCI 0.285 * VCCI (RR)
0.615 * VCCI (FF)

3.3V PCI-X 0.285 * VCCI (RR)
0.615 * VCCI (FF)

Table 2-30 « 1/O AC Parameter Definitions

Parameter Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer

tbouT Data to Output Buffer delay through the I/O interface

teouT Enable to Output Buffer Tristate Control delay through the 1/O interface

toIN Input Buffer to Data delay through the I/O interface

thz Enable to Pad delay through the Output Buffer—High to Z

tzy Enable to Pad delay through the Output Buffer—Z to High

tLz Enable to Pad delay through the Output Buffer—Low to Z

tz Enable to Pad delay through the Output Buffer—Z to Low

tzHs Enable to Pad delay through the Output Buffer with delayed enable—Z to High
tz1s Enable to Pad delay through the Output Buffer with delayed enable—Z to Low

Revision 27 2-27



& Microsemi

Power Matters.

Table 2-44 « 1/O Short Currents IOSH/IOSL
Applicable to Standard I/O Banks

IGLOO Low Power Flash FPGAs

Drive Strength IOSL (mA)* IOSH (mA)*

3.3V LVTTL/3.3V LVCMOS 2 mA 25 27

4 mA 25 27

6 mA 51 54

8 mA 51 54
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 2 mA 16 18

4 mA 16 18

6 mA 32 37

8 mA 32 37
1.8V LVCMOS 2mA 9 11

4 mA 17 22
1.5V LVCMOS 2 mA 13 16
1.2V LVCMOS 1mA 20 26
1.2 V LVCMOS Wide Range 100 pA 20 26

Note: *T;=100°C

The length of time an I/O can withstand Iog/los, events depends on the junction temperature. The reliability data
below is based on a 3.3V, 12 mA /O setting, which is the worst case for this type of analysis.

For example, at 100°C, the short current condition would have to be sustained for more than six months to cause a
reliability concern. The I/O design does not contain any short circuit protection, but such protection would only be
needed in extremely prolonged stress conditions.

Table 2-45 « Duration of Short Circuit Event before Failure

Temperature Time before Failure
—-40°C > 20 years
—-20°C > 20 years

0°C > 20 years
25°C > 20 years
70°C 5 years

85°C 2 years
100°C 6 months

Table 2-46 « 1/O Input Rise Time, Fall Time, and Related 1/0 Reliabilityl

Input Buffer

Input Rise/Fall Time (min.)

Input Rise/Fall Time (max.)

Reliability

LVTTL/LVCMOS

No requirement

10ns *

20 years (100°C)

LVDS/B-LVDS/M-LVDS/
LVPECL

No requirement

10ns *

10 years (100°C)

Note: The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low, then the rise time
and fall time of input buffers can be increased beyond the maximum value. The longer the rise/fall times, the more susceptible
the input signal is to the board noise. Microsemi recommends signal integrity evaluation/characterization of the system to
ensure that there is no excessive noise coupling into input signals.
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IGLOO DC and Switching Characteristics Power Matters.-

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

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

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

Strength Option?t v Y Y v Y v A | pA | mA? mA* | pAS [pAS
100 pA 2mA -0.3 0.8 2 3.6 0.2 |vbDD-0.2( 100 | 100 25 27 10| 10
100 pA 4 mA -0.3 0.8 2 3.6 0.2 |vbDD-0.2( 100 | 100 25 27 10| 10
100 pA 6 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2( 100 | 100 51 54 10| 10
100 pA 8 mA -0.3 0.8 2 3.6 0.2 |vDD-0.2( 100 | 100 51 54 10 | 10
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is + 100 pA. Drive strengths
displayed in software are supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
3. 1IH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

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

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

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

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-75« 3.3V LVCMOS Wide Range 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 = 2.7
Applicable to Standard Plus Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Optionl Grade tDOUT tDP tD|N tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 2mA Std. 155 | 6.69 026|132 | 1.10 | 6.69 | 573 | 3.41 | 3.72 | 12.48 | 11.52 ns
100 pA 4 mA Std. 155 | 6.69 026|132 | 1.10 | 6.69 | 573 | 3.41 | 3.72 | 12.48 | 11.52 ns
100 pA 6 mA Std. 155 | 558 (026|132 | 1.10 | 558 | 5.01 | 3.77 | 435 | 11.36 | 10.79 ns
100 pA 8 mA Std. 155 [ 5581026132 1.10 | 558 | 5.01 | 3.77 | 4.35 | 11.36 | 10.79 ns
100 pA 12 mA Std. 155 [ 4821026 | 132 | 1.10 | 482 | 4.44 | 402 | 4.76 | 10.61 | 10.23 ns
100 pA 16 mA Std. 155 [ 4821026 | 132 | 1.10 | 482 | 4.44 | 402 | 4.76 | 10.61 | 10.23 ns

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

Table 2-76 « 3.3V LVCMOS Wide Range 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 = 2.7
Applicable to Standard Plus Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Optionl Grade tpout | top toin tpy teout tzL tzH t 2z thz tzLs | tzhs Units
100 pA 2mA Std. 155 | 410|026 | 1.32 | 1.10 | 410 | 3.30 | 3.40 | 3.92 | 9.89 | 9.09 ns
100 pA 4 mA Std. 155 | 410|026 | 1.32 | 1.10 | 410 | 3.30 | 3.40 | 3.92 | 9.89 | 9.09 ns
100 pA 6 mA Std. 155 (351|026 | 132 | 110 | 351 (279 | 3.76 | 456 | 9.30 | 857 ns
100 pA 8 mA Std. 155 (351|026 | 132 | 1.10 | 351 | 279 | 3.76 | 456 | 9.30 | 8.57 ns
100 pA 12 mA Std. 155 | 320|026 ( 1.32 | 1.10 | 3.20 | 252 | 4.01 | 497 | 8.99 | 8.31 ns
100 pA 16 mA Std. 155 |320)026 (132 ] 110 | 3.20 | 252 | 401 | 497 | 8.99 | 831 ns

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. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
3. Software default selection highlighted in gray.
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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

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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Input Register

& Microsemi

Power Matters.”
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Figure 2-18 « Input Register Timing Diagram
Timing Characteristics
1.5V DC Core Voltage

Table 2-157 « Input Data Register Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
ticlko Clock-to-Q of the Input Data Register 0.42 ns
tisup Data Setup Time for the Input Data Register 0.47 ns
tiHD Data Hold Time for the Input Data Register 0.00 ns
tisue Enable Setup Time for the Input Data Register 0.67 ns
tHE Enable Hold Time for the Input Data Register 0.00 ns
ticLr20 Asynchronous Clear-to-Q of the Input Data Register 0.79 ns
tiprRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.79 ns
YREMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.24 ns
YREMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24 ns
tiweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19 ns
tiwpPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.19 ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0.31 ns
tickmPwWL Clock Minimum Pulse Width Low for the Input Data Register 0.28 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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Power Matters. IGLOO Low Power Flash FPGAs

Timing Characteristics
1.5V DC Core Voltage

Table 2-191 « RAM4K9
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
tas Address setup time 0.83 | ns
taH Address hold time 0.16 | ns
tens REN, WEN setup time 081 ns
teENH REN, WEN hold time 0.16 | ns
teks BLK setup time 165| ns
tBKH BLK hold time 0.16 | ns
tbs Input data (DIN) setup time 0.71| ns
toH Input data (DIN) hold time 0.36 | ns
tckol Clock High to new data valid on DOUT (output retained, WMODE = 0) 353 ]| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 3.06| ns
tcko2 Clock High to new data valid on DOUT (pipelined) 181 | ns

teocwwL Address collision clk-to-clk delay for reliable write after write on same address — Applicable to Closing | 0.23 | ns
Edge

tcocRWLE Address collision clk-to-clk delay for reliable read access after write on same address — Applicable to| 0.35 | ns
Opening Edge

tCZCWRHl Address collision clk-to-clk delay for reliable write access after read on same address — Applicable to| 0.41 | ns
Opening Edge

trsTBO RESET Low to data out Low on DOUT (flow-through) 206 | ns

RESET Low to data out Low on DOUT (pipelined) 206 [ ns
tREMRSTB RESET removal 061 ns
tRECRSTB RESET recovery 3.21| ns
tMPWRSTB RESET minimum pulse width 0.68 | ns
teye Clock cycle time 6.24 | ns
Fmax Maximum frequency 160 | MHz
Notes:

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

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

Table 2-194 « RAM512X18
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. | Units
tas Address setup time 1.53 ns
tan Address hold time 0.29 ns
tens REN, WEN setup time 1.36 ns
teENH REN, WEN hold time 0.15 ns
tbs Input data (WD) setup time 1.33 ns
toH Input data (WD) hold time 0.66 ns
tckol Clock High to new data valid on RD (output retained) 7.88 ns
teka2 Clock High to new data valid on RD (pipelined) 3.20 ns
tCZCRWHl Address collision clk-to-clk delay for reliable read access after write on same address — Applicable| 0.87 ns

to Opening Edge

teoCWRHT Address collision clk-to-clk delay for reliable write access after read on same address — Applicable | 1.04 ns
to Opening Edge

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

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

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

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

CS121
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Note: This is the bottom view of the package.

XS I OTMMmMmOO®>

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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IGLOO Low Power Flash FPGAs

CS196 CS196 CS196
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
H11 GCBO0/IO54RSB0 L5 I091RSB1 N13 GNDQ
H12 GCA1/IO55RSB0O L6 I090RSB1 N14 TDO
H13 I049RSB0O L7 I083RSB1 P1 GND
H14 GCA2/I057RSB0O L8 I081RSB1 P2 GEA2/I0103RSB1
J1 GFC2/10115RSB1 L9 I071RSB1 P3 FF/GEB2/I0102RSB1
J2 I0110RSB1 L10 I070RSB1 P4 I098RSB1
J3 I094RSB1 L11 VPUMP P5 I097RSB1
J4 I093RSB1 L12 VITAG P6 I085RSB1
J5 I089RSB1 L13 GDAO/IO66RSBO P7 I084RSB1
J6 NC L14 GDBO0/IO64RSB0 P8 I079RSB1
J7 VCC M1 GEBO0/I0O106RSB1 P9 I077RSB1
J8 VCC M2 GEA1/I0105RSB1 P10 I075RSB1
J9 NC M3 GNDQ P11 GDC2/I069RSB1
J10 I0O60RSBO M4 VCCIB1 P12 GDA2/I067RSB1
J11 GCB2/I0O58RSB0 M5 I092RSB1 P13 T™MS
J12 IO50RSBO M6 I088RSB1 P14 GND
J13 GDC1/1061RSB0O M7 NC
J14 GDCO0/IO62RSB0O M8 VCCIB1
K1 IO99RSB1 M9 I076RSB1
K2 GND M10 GDB2/IO68RSB1
K3 I095RSB1 M11 VCCIB1
K4 VCCIB1 M12 VMV1
K5 NC M13 TRST
K6 IO86RSB1 M14 VCCIBO
K7 IO80RSB1 N1 GEAO0/I0104RSB1
K8 I074RSB1 N2 VMV1
K9 I072RSB1 N3 GEC2/I0101RSB1
K10 NC N4 I0100RSB1
K11 VCCIBO N5 GND
K12 GDA1/I065RSB0 N6 I087RSB1
K13 GND N7 I082RSB1
K14 GDB1/IO63RSB0 N8 I078RSB1
L1 GEB1/I0107RSB1 N9 I073RSB1
L2 GEC1/I0109RSB1 N10 GND
L3 GECO0/IO108RSB1 N11 TCK
L4 I096RSB1 N12 TDI
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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
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& Microsemi

Package Pin Assignments

FG144
Pin Number | AGL600 Function
K1 GEBO0/I0145NDB3
K2 GEA1/10144PDB3
K3 GEAO0/1I0144NDB3
K4 GEA2/10143RSB2
K5 I0119RSB2
K6 I0111RSB2
K7 GND
K8 I094RSB2
K9 GDC2/I091RSB2
K10 GND
K11 GDAO/IO88NDB1
K12 GDBO0/IO87NDB1
L1 GND
L2 VMV3
L3 FF/GEB2/10142RSB2
L4 10136RSB2
L5 VCCIB2
L6 I0O115RSB2
L7 I0103RSB2
L8 I097RSB2
L9 T™MS
L10 VITAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I0141RSB2
M3 10138RSB2
M4 10123RSB2
M5 10126RSB2
M6 I0134RSB2
M7 I0108RSB2
M8 IO99RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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& Microsemi

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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& Microsemi

IGLOO Low Power Flash FPGAs

FG484
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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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& Microsemi

Package Pin Assignments

FG484
Pin Number | AGL400 Function

V15 I085RSB2
V16 GDB2/I081RSB2
V17 TDI
V18 NC
V19 TDO
V20 GND
V21 NC
V22 NC

w1 NC

w2 NC

W3 NC

W4 GND

W5 I0126RSB2
W6 FF/GEB2/I0133RSB2
w7 10124RSB2
w8 I0116RSB2
W9 I0113RSB2
w10 I0107RSB2
W1l I0105RSB2
w12 I0102RSB2
W13 I097RSB2
W14 I092RSB2
W15 GDC2/1082RSB2
W16 I086RSB2
W17 GDA2/I0O80RSB2
w18 T™MS
W19 GND
W20 NC
w21 NC
W22 NC

Y1 VCCIB3

Y2 NC

Y3 NC

Y4 NC

Y5 GND

Y6 NC
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& Microsemi

Power Matters.

FG484
Pin Number | AGL600 Function
Ul 10149PDB3
u2 10149NDB3
U3 NC
U4 GEB1/10145PDB3
us GEBO0/I0145NDB3
U6 VMV2
u7 I0138RSB2
us 10136RSB2
U9 10131RSB2
ul10 10124RSB2
Ull I0119RSB2
ui2 I0107RSB2
ui3 10104RSB2
ul4 I097RSB2
ul5 VMV1
ul6 TCK
ul7 VPUMP
ui8 TRST
u19 GDAO0/I0O88NDB1
u20 NC
uz21 IO83NDB1
uz22 NC
V1 NC
V2 NC
V3 GND
V4 GEA1/10144PDB3
V5 GEA0/10144NDB3
V6 10139RSB2
V7 GEC2/I0141RSB2
V8 I0132RSB2
V9 10127RSB2
V10 10121RSB2
V11 I0114RSB2
V12 I0109RSB2
V13 I10105RSB2
V14 I098RSB2

IGLOO Low Power Flash FPGAs
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Package Pin Assignments

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

& Microsemi

Power Matters.

4-98
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Power Matters. IGLOO Low Power Flash FPGAs

FG484
Pin Number | AGL1000 Function
N17 I0100NPB1
N18 10102NDB1
N19 10102PDB1
N20 NC
N21 I0101INPB1
N22 I0103PDB1
P1 NC
P2 10199PDB3
P3 I0199NDB3
P4 10202NDB3
P5 10202PDB3
P6 10196PPB3
P7 10193PPB3
P8 VCCIB3
P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO112NPB1
P17 I0106NDB1
P18 10106PDB1
P19 10107PDB1
P20 NC
P21 10104PDB1
P22 I0103NDB1
R1 NC
R2 10197PPB3
R3 VCC
R4 10197NPB3
R5 I0196NPB3
R6 I0193NPB3
R7 GECO0/IO190NPB3
R8 VMV3
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