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IGLOOe Low Power Flash FPGAs

Power per I/O Pin
Table 2-13 «+ Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings

VCCI Static Power Dynamic Power
(V) PDC6 (mW)' PAC9 (uWW/MHz)2

Single-Ended
3.3 VLVTTL/LVCMOS 3.3 - 16.34
3.3 V LVTTL/LVCMOS — Schmitt trigger 3.3 - 24.49
3.3 V LVCMOS Wide Range ° 3.3 - 16.34
3.3 V LVCMOS Wide Range — Schmitt trigger ° 3.3 - 24.49
2.5V LVCMOS 25 - 4.71
2.5V LVCMOS 25 - 6.13
1.8 VLVCMOS 1.8 - 1.66
1.8 V LVCMOS — Schmitt trigger 1.8 - 1.78
1.5V LVCMOS (JESD8-11) 1.5 - 1.01
1.5V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 0.97
1.2V LVCMOS # 1.2 - 0.60
1.2 V LVCMOS — Schmitt trigger * 1.2 - 0.53
1.2 V LVCMOS Wide Range 1.2 - 0.60
1.2 V LVCMOS Wide Range — Schmitt trigger 4 1.2 - 0.53
3.3V PCI 3.3 - 17.76
3.3 V PCI — Schmitt trigger 3.3 - 19.10
3.3V PCI-X 3.3 - 17.76
3.3 V PCI-X — Schmitt trigger 3.3 - 19.10
Voltage-Referenced
3.3V GTL 3.3 2.90 7.14
25V GTL 25 2.13 3.54
3.3V GTL+ 3.3 2.81 2.91
25V GTL+ 25 2.57 2.61
HSTL (1) 1.5 0.17 0.79
HSTL (II) 1.5 0.17 .079
SSTL2 (1) 25 1.38 3.26
SSTL2 (II) 25 1.38 3.26
SSTL3 (1) 3.3 3.21 7.97
SSTL3 (II) 3.3 3.21 7.97
Differential
LVvDS 25 2.26 0.89
LVPECL 3.3 5.71 1.94
Notes:

1. PDCE is the static power (where applicable) measured on VCCI.
PACS is the total dynamic power measured on VCCI.

2.
3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8b specification.
4. Applicable for IGLOOe V2 devices only.
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Figure 2-5 « Output Buffer Model and Delays (example)
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Overview of I/0 Performance

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

Table 2-21 «+ Summary of Maximum and Minimum DC Input and Output Levels
Applicable to Commercial and Industrial Conditions

Equivalent VIL VIH VoL VOH [loL'|ioH!
Software
Default

110 Drive Drive |[Slew|Min. Max. Min. Max. Max. Min.
Standard |[Strength Strength2 Rate| V v \' \' 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 | 12mA [High|-0.3 0.8 2 3.6 0.2 VCCI-0.2(0.1(0.1
LVCMOS
\Wide
Range3
2.5V 12 mA 12mA | High[-0.3 0.7 1.7 3.6 0.7 1.7 12| 12
LVCMOS
1.8V 12 mA 12mA | High[-0.3| 0.35*VCCI| 0.65* VCCI | 3.6 0.45 VCCI-045 12| 12
LVCMOS
1.5V 12 mA 12 mA | High[-0.3| 0.35*VCCI| 0.65*VCCI | 3.6 [ 0.25*VCCI|0.75 *VCCI| 12| 12
LVCMOS
1.2V 2mA 2mA High |-0.3| 0.35* VCCI| 0.65*VCCI | 3.6 | 0.25*VCCI|0.75*VCCI[ 2 | 2
LVCMOS
1.2V 100 pA 2mA High |-0.3| 0.3*VCCI | 0.7 *VCCI | 3.6 0.1 VCCI-0.1{0.1{0.1
LVCMOS
\Wide
Range4
3.3V PCI Per PCI Specification
3.3V PCI-X Per PCI-X Specification
3.3V GTL |20 mA®| 20 mA® |High|-0.3|VREF —0.05| VREF +0.05| 3.6 04 - 20| 20
2.5V GTL |[20mA®| 20 mAS |High|-0.3|VREF-0.05| VREF +0.05| 3.6 0.4 - 20| 20
3.3V GTL+| 35 mA 35mA [High|-0.3| VREF-0.1| VREF +0.1 | 3.6 0.6 - 35| 35
2.5V GTL+| 33 mA 33mA [High|-0.3| VREF-0.1| VREF +0.1 | 3.6 0.6 - 33| 33
HSTL (1) 8 mA 8 mA High |-0.3| VREF-0.1| VREF +0.1 | 3.6 0.4 VCCI-04| 8| 8
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 uA. Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the
IBIS models.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-12 specification.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.
Output drive strength is below JEDEC specification.

Output Slew Rates can be extracted from IBIS Models, http://www.microsemi.com/soc/download/ibis/default.aspx.

© oA W

Revision 13


http://www.microsemi.com/soc/download/ibis/default.aspx
http://www.microsemi.com/soc/download/ibis/default.aspx

&S Microsemi

IGLOOe Low Power Flash FPGAs

Summary of I/O Timing Characteristics — Default I/O Software

Settings

Table 2-23 «+ Summary of AC Measuring Points

Input Reference

Board Termination

Measuring Trip

Standard Voltage (VREF_TYP) Voltage (VTT_REF) Point (Vtrip)
3.3 VLVTTL/3.3VLVCMOS - - 14V
3.3 V LVCMOS Wide Range - - 14V
2.5V LVCMOS - - 1.2V
1.8 VLVCMOS - - 0.90V
1.5V LVCMOS - - 0.75V
1.2V LVCMOS* - - 06V

1.2 V LVCMOS - Wide Range* - - 06V

3.3V PCI

0.285 * VCCI (RR)

0.615 * VCCI (FF))

3.3V PCI-X - - 0.285 * VCCI (RR)
- - 0.615 * VCCI (FF)
3.3V GTL 0.8V 1.2V VREF
25V GTL 08V 1.2V VREF
3.3V GTL+ 1.0V 1.5V VREF
25V GTL+ 1.0V 1.5V VREF
HSTL (I) 0.75V 0.75V VREF
HSTL (Il) 0.75V 0.75V VREF
SSTL2 (1) 1.25V 1.25V VREF
SSTL2 (II) 125V 1.25V VREF
SSTL3 (1) 1.5V 1.485V VREF
SSTL3 (Il) 1.5V 1485V VREF
LVDS - - Cross point
LVPECL - - Cross point

Note: *Applicable to V2 devices ONLY operating in the 1.2 V core range.
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Table 2-24 « 1/0 AC Parameter Definitions

Parameter Definition

top Data to Pad delay through the Output Buffer

tpy Pad to Data delay through the Input Buffer with Schmitt trigger disabled

thouT Data to Output Buffer delay through the 1/O interface

teout Enable to Output Buffer Tristate Control delay through the I/O interface

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

tpys Pad to Data delay through the Input Buffer with Schmitt trigger enabled

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

tzH 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
tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to LOW
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-42 « 3.3 VLVCMOS Wide Range Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V

Equivalent

Software

Default

Drive
Drive Strength | Speed
Strength | Option' | Grade |tpout | top | toin | tey |teys [teout| tzL | tzw | tiz | thz | tzus | tzws |Units
100 pA 4 mA Std. 097 |7.2610.18(1.42(1.84| 0.66 |7.28(5.78(3.1812.93110.88( 9.38 | ns
100 pA 8 mA Std. 0.97 [5.94(0.18(1.42(1.84| 0.66 [5.96|4.96|3.59]3.69| 9.56 | 8.56 | ns
100 pA 12 mA Std. 0.97 [5.00(0.18(1.42(1.84| 0.66 [5.02|4.34|3.86|4.16| 862 | 794 | ns
100 pA 16 mA Std. 0.97 [4.73(0.18(1.42(1.84| 0.66 [4.75|4.21]|3.92|4.29| 8.35 | 7.81 ns
100 pA 24 mA Std. 0.97 [4.59(0.18(1.42(1.84| 0.66 [4.61]|4.2313.99|4.78| 821 | 7.82 | ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 yA. Drive
strength displayed in the software is 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 2-6 for derating values.

Table 2-43 « 3.3 VLVCMOS Wide Range High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.7V

Equivalent

Software

Default

Drive
Drive Strength | Speed
Strength | Option' |Grade |tpout | top | ton | tey |teys |[teout| tzr | tzu | tiz | thz | tzs | tzws |Units
100 pA 4 mA Std. | 0.97 [4.10]0.18|1.42|1.84| 0.66 |4.12|3.17|3.18|3.11| 7.71 | 6.77 | ns
100 pA 8 mA Std. | 0.97 [3.37|0.1811.42|1.84| 0.66 |3.39|2.57|3.59|3.87( 6.99 | 6.16 | ns
100 pA 12 mA Std. | 0.97 [2.96]|0.18|1.42|1.84| 0.66 |2.98|2.28|3.86|4.36| 6.58 | 5.87 | ns
100 pA 16 mA Std. | 0.97 [2.90]0.1811.4211.84| 0.66 |2.92|2.22|3.93|4.49| 6.51 | 5.82 ns
100 pA 24 mA Std. | 0.97 (2.92(0.18(1.42(1.84| 0.66 [2.94]|2.15|4.00|4.99| 6.54 | 575 | ns
Notes:

1. The minimum drive strength for any or LVCMOS 3.3 V software configuration when run in wide range is +100 yA. Drive
strength displayed in the software is 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 2-6 for derating values.

3. Software default selection highlighted in gray.
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1.8 VLVCMOS

Low-Voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-52 « Minimum and Maximum DC Input and Output Levels

18V

LVCMOS VIL VIH VoL VOH IOL|IOH| IOSH IosL |nL'{nH?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength | V ', ' v ' v mA|mA| mA3 mA3  |pA4|pA?
2 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 2 9 11 10| 10
4 mA -0.3 [ 0.35*VCCl| 0.65*VCCI| 3.6 | 045 | VCCI-0.45 4 17 22 10| 10
6 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 6 35 44 10( 10
8 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 0.45 | VCCI-0.45 8 45 51 10| 10
12 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-045| 12| 12 91 74 10| 10
16 mA -0.3 ] 0.35*VCCI| 0.65*VCCI| 3.6 | 045 | VCCI-0.45| 16| 16 91 74 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 < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

R

R to VCCI for t, 5/ ty / ty g

R=1k
R to GND for ty / ty / tzpg

Test Point
:|_ Test Point

Datapath T 35pF  Enable Path T 5 F for tyy/ tys / try / o

5 pF fortyz /1t

Figure 2-9 « AC Loading
Table 2-53 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.8 0.9 - 5
Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-54 « 1.8 VLVCMOS Low Slew — Applies to 1.5V DC Core Voltage

Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V

Speed

Drive Strength | Grade | tpout| top | toin | tey | teys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
2mA Std. | 097 | 7.33 |0.18|1.27|1.59| 0.66 | 7.47 | 6.18 |2.34|1.18 | 11.07 [ 9.77 | ns
4 mA Std. | 0.97 | 6.07 |0.18|1.27|1.59| 0.66 | 6.20 | 5.25 |2.69|2.42| 9.79 | 8.84 | ns
6 mA Std. | 0.97 | 5.18 |0.181.27|1.59| 0.66 | 5.29 | 4.61 |2.93|2.88| 8.88 | 8.21 ns
8 mA Std. | 097 | 4.88 |0.18|1.27|1.59| 0.66 | 498 | 448 |299|3.01| 858 | 8.08 [ ns
12 mA Std. | 0.97 | 4.80 |0.18|1.27|1.59| 0.66 | 4.89 | 449 |3.07|3.47| 849 | 8.09 | ns
16 mA Std. | 0.97 | 4.80 |0.18|1.27|1.59| 0.66 | 4.89 | 449 |3.07|3.47| 849 | 8.09 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-55+ 1.8 VLVCMOS High Slew — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V

Speed

Drive Strength | Grade | tpoyt | top | toin | tey | teys | teout| tzL | tzn | tuz | thz | tzs | tzus | Units
2mA Std. 097 |3.43(0.18(1.27(159| 066 [3.51(3.39|2.33|1.19| 710 | 6.98 ns
4 mA Std. 097 |12.83(0.18(1.27 159 | 0.66 |2.89(259(269|249| 648 | 6.18 ns
6 mA Std. 097 |245(0.18(1.27 (159 | 0.66 (251219293 |295]| 6.10 | 5.79 ns
8 mA Std. 097 1238|018 (127|159 | 0.66 |2.43(2.12(2.98|3.08| 6.03 | 5.71 ns
12 mA Std. 097 |2.37(0.18(1.27 (159 | 0.66 |242|2.03|3.07|3.57| 6.02 | 5.62 ns
16 mA Std. 097 1237|018 (1.27 159 | 0.66 |2.42(2.03|3.07|3.57| 6.02 | 5.62 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 2-6 for derating values.

2-42
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-71 « 3.3 V PCI/PCI-X — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Speed Grade | tpoyut | top | toin | tey | teys | teout | tzL | tzn | tz | thz | tzus | tzws | Units
Std. 097 | 238 (018|096 142 | 066 | 243 | 1.80 | 2.72 | 3.08 | 6.03 | 5.39 ns
Note:

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values
1.2 V DC Core Voltage

Table 2-72 « 3.3 V PCI/PCI-X — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 3.0 V

Speed Grade | tpout | top | toin | tey | teys | teout | tzL | tzn | tz | thz | tzus | tzws | Units

Std. 1.55 276 | 0.26 | 1.19 | 1.63 110 | 2.79
Note:

216 | 3.29 | 3.97 | 8.68 | 7.94 ns

For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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SSTL2 Class |

Stub-Speed Terminated Logic for 2.5 V. memory bus standard (JESD8-9). IGLOOe devices support Class
I. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-97 « Minimum and Maximum DC Input and Output Levels

SSTL2

Class | VIL VIH VOL VOH IOL(IOH| I0SH IosL |uL'{nH?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength ', ' Y, Y, Y, v mA|mA| mA3 mA3?  [pA4(pAat
15 mA -0.3| VREF-0.2| VREF +0.2| 3.6 0.54 [ VCCI-0.62|15| 15 83 87 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges.

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

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

Test Point

SSTL2
Class |

25

Vo7

50

T 30 pF

Figure 2-19 « AC Loading

Table 2-98 «+ AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) | Measuring Point* (V) | VREF (typ.) (V) | VTT (typ.) (V) CLoap (PF)
VREF - 0.2 VREF + 0.2 1.25 1.25 1.25 30
Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-99 « SSTL 2 Class | — Applies to 1.5 V DC Core Voltage

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

Worst-Case VCCI=2.3VVREF =1.25V
Speed Grade tooutr | tor | toin | tey | teout | tzu | tzu |tz | thz | tas | tzus | Units
Std. 0.98 191 | 0.19 | 1.15 0.67 1.94 | 1.72 5,57 | 5.35 ns

Note:

1.2 V DC Core Voltage

Table 2-100 » SSTL 2 Class | — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI=2.3VVREF=1.25V

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

Speed Grade

tooutr | top

toin

tpy

teout

tz tzn

tiz | thz | tas

tZHS Units

Std.

1.55 2.17

0.26

1.39

1.10

221 | 2.04

8.02

7.84 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Table 2-122 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
torp Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
torEe Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOoREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toeHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register Il, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register DD, EE
tiREMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-27 on page 2-68 for more information.
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1.2 V DC Core Voltage

Table 2-126 - Output Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
tocLka Clock-to-Q of the Output Data Register 152 | ns
tosup Data Setup Time for the Output Data Register 1.15| ns
toup Data Hold Time for the Output Data Register 0.00 ( ns
tosue Enable Setup Time for the Output Data Register 1.1 ns
tone Enable Hold Time for the Output Data Register 0.00 [ ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 196 | ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 196 | ns
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 | ns
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register 024 ns
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 [ ns
toRECPRE Asynchronous Preset Recovery Time for the Output Data Register 024 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 019 | ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 019 ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0.31 ns
tockmPwL Clock Minimum Pulse Width LOW for the Output Data Register 0.28 [ ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Output Enable Register
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Figure 2-30 « Output Enable Register Timing Diagram

Timing Characteristics

1.5 V DC Core Voltage

Table 2-127 » Output Enable Register Propagation Delays

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

Parameter Description Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.75| ns
toesup Data Setup Time for the Output Enable Register 051 | ns
toEHD Data Hold Time for the Output Enable Register 0.00| ns
toesue Enable Setup Time for the Output Enable Register 0.73| ns
toeHE Enable Hold Time for the Output Enable Register 0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 113 | ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 113 ] ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 024 | ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00| ns
toerecPre | Asynchronous Preset Recovery Time for the Output Enable Register 024 | ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19] ns
toeckmpwH | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31| ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 028 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Figure 2-34 « Output DDR Timing Diagram
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Global Resource Characteristics

AGLEG600 Clock Tree Topology

Clock delays are device-specific. Figure 2-39 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-39 is driven by a CCC located on the west side of the AGLEB00 device.
It is used to drive all D-flip-flops in the device.

Central

/ Global Rib
VersaTile
Rows

CCC

|

AN

/ Global Spine

Figure 2-39 « Example of Global Tree Use in an AGLE600 Device for Clock Routing
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JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O
Characteristics" section on page 2-16 for more details.

Timing Characteristics

Applies to 1.2 V DC Core Voltage

Table 2-153 « JTAG 1532

Commercial-Case Conditions: T; =70°C, VCC =1.14V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.50 ns
tDIHD Test Data Input Hold Time 3.00 ns
trmssu Test Mode Select Setup Time 1.50 ns
tTMDHD Test Mode Select Hold Time 3.00 ns
trckeq Clock to Q (data out) 11.00 ns
trsTB2Q Reset to Q (data out) 30.00 ns
Frckmax TCK Maximum Frequency 9.00 MHz
tTRSTREM ResetB Removal Time 1.18 ns
trRSTREC ResetB Recovery Time 0.00 ns
trRSTMPW ResetB Minimum Pulse TBD ns

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

Applies to 1.5 V DC Core Voltage

Table 2-154 « JTAG 1532

Commercial-Case Conditions: T; =70°C, VCC = 1.425V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.00 ns
tDIHD Test Data Input Hold Time 2.00 ns
trMssu Test Mode Select Setup Time 1.00 ns
tTMDHD Test Mode Select Hold Time 2.00 ns
trekeq Clock to Q (data out) 8.00 ns
trsTB2Q Reset to Q (data out) 25.00 ns
Frckmax TCK Maximum Frequency 15.00 MHz
tTRSTREM ResetB Removal Time 0.58 ns
tTRSTREC ResetB Recovery Time 0.00 ns
trrsTMPW ResetB Minimum Pulse TBD ns

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

FG256 FG256
Pin Number| AGLE600 Function Pin Number| AGLE600 Function
P9 1082PDB5V0 T12 GDC2/I070PDB4V0
P10 I076NDB4V1 T13 I068NDB4V0
P11 1076PDB4V1 T14 GDAZ2/1068PDB4V0
P12 VMV4 T15 TMS
P13 TCK T16 GND
P14 VPUMP
P15 TRST
P16 GDAO0/IO67NDB3V1
R1 GEA1/I0102PDB6V0
R2 GEAO0/I0102NDB6V0
R3 GNDQ
R4 GEC2/I099PDB5V2
R5 I095NPB5V1
R6 I091NDB5V1
R7 1091PDB5V1
R8 I083NDB5V0
R9 1083PDB5V0
R10 I077NDB4V1
R11 1077PDB4V1
R12 I069NDB4V0
R13 GDB2/1069PDB4V0
R14 TDI
R15 GNDQ
R16 TDO
T GND
T2 I0100NDB5V2
T3 FF/GEB2/I0100PDB5
V2
T4 I099NDB5V2
T5 I088NDB5V0
T6 1088PDB5V0
T7 I089NSB5V0
T8 I0O80NSB4V1
T9 I081NDB4V1
T10 1081PDB4V1
T I070NDB4V0
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Package Pin Assignments

FG484 FG484 FG484

Pin Pin Pin

Number | AGLE3000 Function Number | AGLE3000 Function Number | AGLE3000 Function
N8 VCCIB6 P21 10130PDB3V2 T12 10194NDB5V0
N9 VCC P22 10128NDB3V1 T13 10186NDB4V4
N10 GND R1 10247NDB6V1 T14 10186PDB4V4
N11 GND R2 10245PDB6V1 T15 GNDQ
N12 GND R3 VCC T16 VCOMPLD
N13 GND R4 10249NPB6V1 T17 VITAG
N14 VCC R5 10251NDB6V2 T18 GDCO0/I0151NDB3V4
N15 VCCIB3 R6 10251PDB6V2 T19 GDA1/10153PDB3V4
N16 10116NPB3V0 R7 GEC0/I0236NPB6V0 T20 10144PDB3V3
N17 10132NPB3V2 R8 VMV5 T21 10140PDB3V3
N18 10117NPB3V0 R9 VCCIB5 T22 10134NDB3V2
N19 10132PPB3V2 R10 VCCIB5 U1 10240PPB6V0O
N20 GNDQ R11 I0196NDB5V0 u2 10238PDB6V0
N21 10126NDB3V1 R12 10196PDB5V0 u3 10238NDB6V0
N22 10128PDB3V1 R13 VCCIB4 U4 GEB1/10235PDB6V0
P1 10247PDB6V1 R14 VCCIB4 us GEBO0/I0235NDB6V0
P2 10253PDB6V2 R15 VMV3 ue VMV6
P3 10270NPB6V4 R16 VCCPLD u7 VCCPLE
P4 10261NPB6V3 R17 GDB1/I0152PPB3V4 us I0233NPB5V4
P5 10249PPB6V1 R18 GDC1/10151PDB3V4 U9 10222PPB5V3
P6 10259PDB6V3 R19 I0138NDB3V3 u10 10206PDB5V1
P7 10259NDB6V3 R20 VCC U11 10202PDB5V1
P8 VCCIB6 R21 I0130NDB3V2 u12 10194PDB5V0
P9 GND R22 10134PDB3V2 u13 10176NDB4V2
P10 VvVCC T1 10243PPB6V1 u14 I0176PDB4V?2
P11 VCC T2 10245NDB6V1 u15 VMV4
P12 VCC T3 10243NPB6V1 u16 TCK
P13 VvVCC T4 10241PDB6V0 u17 VPUMP
P14 GND T5 10241NDB6V0 u18 TRST
P15 VCCIB3 T6 GEC1/10236PPB6V0 u19 GDAO0/IO153NDB3V4
P16 GDBO0/I0152NPB3V4 T7 VCOMPLE u20 10144NDB3V3
P17 10136NDB3V2 T8 GNDQ u21 10140NDB3V3
P18 10136PDB3V2 T9 GEA2/I10233PPB5V4 u22 10142PDB3V3
P19 10138PDB3V3 T10 10206NDB5V1 V1 10239PDB6V0
P20 VMV3 ™ 10202NDB5V1 V2 10240NPB6V0
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FG484 FG484
Pin Pin
Number | AGLE3000 Function Number | AGLE3000 Function
V3 GND W15 GDC2/10156PDB4V0
V4 GEA1/10234PDB6V0 W16 10154NDB4V0
V5 GEAO0/10234NDB6V0 W17 GDA2/I0154PDB4V0
V6 GNDQ W18 T™MS
V7 GEC2/10231PDB5V4 W19 GND
V8 10222NPB5V3 W20 I0150NDB3V4
V9 10204NDB5V1 W21 I0146NDB3V4
V10 10204PDB5V1 W22 10148PPB3V4
V11 I0195NDB5V0 Y1 VCCIB6
V12 10195PDB5V0 Y2 10237NDB6V0
V13 10178NDB4V3 Y3 10228NDB5V4
V14 10178PDB4V3 Y4 10224NDB5V3
V15 10155NDB4V0 Y5 GND
V16 GDB2/10155PDB4V0 Y6 I0220NDB5V3
V17 TDI Y7 10220PDB5V3
V18 GNDQ Y8 VCC
V19 TDO Y9 VCC
V20 GND Y10 10200PDB5V0
V21 10146PDB3V4 Y11 10192PDB4V4
V22 10142NDB3V3 Y12 I0188NPB4V4
W1 I0239NDB6V0 Y13 10187PSB4V4
W2 10237PDB6V0 Y14 vVCcC
W3 10230PSB5V4 Y15 vVCcC
W4 GND Y16 10164NDB4V1
W5 I0232NDB5V4 Y17 10164PDB4V1
W6 FF/GEB2/10232PDB5 Y18 GND
V4 Y19 10158PPB4V0
wr 10231NDBSV4 Y20 10150PDB3V4
we 10214NDBSV2 Y21 10148NPB3V4
W9 10214PDB5V2 Y22 VCCIB3
W10 10200NDB5V0
W11 10192NDB4V4
W12 10184NDB4V3
W13 10184PDB4V3
w14 10156NDB4V0

&S Microsemi
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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "IGLOOe Device Status" table, is designated as either "Product Brief," "Advance,"
"Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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