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&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

The CCC block has these key features:
+  Wide input frequency range (fiy_ccc) = 1.5 MHz up to 250 MHz
* Output frequency range (fout _ccc) = 0.75 MHz up to 250 MHz
« 2 programmable delay types for clock skew minimization
* Clock frequency synthesis
Additional CCC specifications:
+ Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider
configuration.
*  Output duty cycle = 50% * 1.5% or better
* Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single global
network used
*  Maximum acquisition time is 300 ps
+ Exceptional tolerance to input period jitter—allowable input jitter is up to 1.5 ns
» Four precise phases; maximum misalignment between adjacent phases of 40 ps x 250 MHz /
fout_ccc

Global Clocking

Military ProASIC3/EL devices have extensive support for multiple clocking domains. In addition to the
CCC and PLL support described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant
global networks. The VersaNets can be driven by the CCC or directly accessed from the core via
multiplexers (MUXes). The VersaNets can be used to distribute low-skew clock signals or for rapid
distribution of high-fanout nets.

I/0Os with Advanced I/O Standards

The military ProASIC3/EL family of FPGAs features a flexible I/O structure, supporting a range of
voltages (1.5V, 1.8V, 25V, and 3.3 V). In addition, 1.2 V I/O operation is supported for military
ProASIC3EL devices. Military ProASIC3/EL FPGAs support different /O standards, including single-
ended, differential, and voltage-referenced (military ProASIC3EL). The I/Os are organized into banks,
with two, four, or eight (military ProASIC3EL only) banks per device. The configuration of these banks
determines the 1/O standards supported. For military ProASIC3EL, each I/O bank is subdivided into Vygp
minibanks, which are used by voltage-referenced I/0Os. Vggr minibanks contain 8 to 18 1/Os. All the I/Os
in a given minibank share a common Vrgg line. Therefore, if any 1/O in a given Vrgg minibank is
configured as a Vrgr pin, the remaining 1/Os in that minibank will be able to use that reference voltage.

Each 1/0 module contains several input, output, and enable registers. These registers allow the
implementation of the following:

» Single-data-rate applications (e.g., PCl 66 MHz, bidirectional SSTL 2 and 3, Class | and II)

* Double-data-Rate applications (e.g., DDR LVDS, B-LVDS, and M-LVDS 1/Os for point-to-point
communications, and DDR 200 MHz SRAM using bidirectional HSTL Class II).

Military ProASIC3EL banks support LVPECL, LVDS, B-LVDS, and M-LVDS. B-LVDS and M-LVDS can
support up to 20 loads.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-26 «+ Summary of Maximum and Minimum DC Input and Output Levels Applicable to Military
Conditions—Software Default Settings
Applicable to Advanced I/0 Banks for A3P250 and A3P1000 Only

Equiv. VIL VIH VOL VOH loL“(loH
Software
Default
Drive
Drive |Strength|Slew [Min. Max. Min. Max. Max. Min.

I/0 Standard |Strength Option1 Rate | V \% v \' \' \") mA |mA
3.3VLVTTL/ | 12mA | 12mA | High(-0.3 0.8 2 3.6 0.4 2.4 12 12
3.3 VLVCMOS
3.3 VLVCMOS| 100 yA | 12 mA | High [-0.3 0.8 2 3.6 0.2 VCCI-0.2]0.1(0.1
\Wide Range1'3
2.5V LVCMOS| 12mA | 12mA | High(-0.3 0.7 1.7 2.7 0.7 1.7 121 12
1.8 VLVCMOS| 12mA | 12 mA | High|-0.3[ 0.35 * VCCI| 0.65 * VCCI| 1.9 0.45 VCCI-0.45( 12 | 12
1.5V LVCMOS| 12mA | 12mA | High|-0.3| 0.35 * VCCI| 0.65 * VCCI|1.575|0.25*VCCI| 0.75 * VCCI[ 12 | 12
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges only.

S

Currents are measured at 125°C junction temperature.
Output slew rate can be extracted using the IBIS Models.
Output drive strength is below JEDEC specification.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

Table 2-27 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Military
Conditions—Software Default Settings
Applicable to Standard Plus I/O Banks for A3P250 and A3P1000 Only

Equiv. VIL VIH VOL VOH lo.*|loH
Software
Default
Drive
Drive |[Strength| Slew |Min. Max. Min. Max. Max. Min.

/0 Standard ([Strength Option1 Rate | V \' \' \") \") \' mA [mA
3.3VLVTTL/ | 12mA | 12mA | High |-0.3 0.8 2 3.6 0.4 24 12 | 12
3.3V LVCMOS
3.3 VLVCMOS| 100 pA | 12 mA | High |-0.3 0.8 2 3.6 0.2 VCCI-0.2 |10.1]0.1
\Wide Range“3
2.5V LVCMOS| 12mA | 12mA | High [-0.3 0.7 1.7 2.7 0.7 1.7 12 12
1.8 VLVCMOS| 8 mA 8 mA | High |-0.3|0.35*VCCI|0.65*VCCI| 1.9 0.45 VCCI-045| 8 | 8
1.5V LVCMOS| 4 mA 4 mA | High |-0.3|0.35*VCCI|0.65*VCCI|1.575| 0.25 * VCCI| 0.75*VCCI| 4 | 4
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges only.

SIS

Currents are measured at 125°C junction temperature.
Output slew rate can be extracted using the IBIS Models.
Output drive strength is below JEDEC specification.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
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Military ProASIC3/EL Low Power Flash FPGAs

Table 2-37 « 1/0O Output Buffer Maximum Resistances 1
Applicable to Advanced I/0 Banks for A3P250 and A3P1000 Only
RpuLL-powN RpuLL.up
Standard Drive Strength (Q) 2 (Q) 3
3.3VLVTTL/3.3VLVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 17 50
24 mA 1 33
3.3 VLVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2 mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 17 50
24 mA 11 33
1.8 V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
12 mA 25 50
16 mA 20 40
1.5V LVCMOS 2mA 200 224
4 mA 100 112
6 mA 67 75
8 mA 33 37
12 mA 33 37
3.3 V PCI/PCI-X Per PCI/PCI-X specification 25 75
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on V¢, 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/products/fpga-soc/design-

resources/ibis-models.

2. RippuLL-pown-max) = (VOLspec) / lo spec
3. R(PULL-UP—MAX) = (VCCImax - VOHspec) /IOHspec
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Military ProASIC3/EL DC and Switching Characteristics

1.5 V DC Core Voltage

Table 2-52+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =3.0 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teys [teout | tzu | tzn | tz | thz | tzus | tzws | Units
4 mA Std. 0.61 | 590|0.04 145209 | 040 (598 (473252224 745 | 6.19 ns
-1 0.52 | 5.02|0.03|123]|1.78| 0.34 [5.09 (402215190 6.34 | 5.27 ns
8 mA Std. 0.61 |4.80|0.04 145209 | 040 (4.86|4.02 287 (285 6.32 | 549 ns
-1 0.52 [4.080.03 123|178 | 0.34 |(4.13(3.42|244|243 | 538 | 4.67 ns
12 mA Std. 0.61 | 4.02|0.04 145209 | 040 (4.06 |3.49(3.09(3.23| 553 | 4.96 ns
-1 052 (342]0.03|123|1.78| 0.34 |3.46 (297|263 |275| 470 | 4.22 ns
16 mA Std. 0.61 |3.79|0.04 1145209 | 040 (3.84(3.38(3.14(3.34| 530 | 4.84 ns
-1 0.52 [3.23]0.03|1.23[1.78| 0.34 |3.26 (287|267 |284 | 451 | 4.12 ns
24 mA Std. 0.61 | 3.67|0.04 145209 | 040 (3.72(3.39(3.20(3.74| 518 | 4.86 ns
-1 052 (3.13]0.03|123|1.78| 0.34 |3.16 (288|272 |3.18 | 4.41 | 4.13 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-53 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tiz | thz | tzus | tzus | Units
4 mA Std. 0.61 | 3.26|0.04 1145|209 | 040 (3.30 (248252238 4.76 | 3.95 ns
-1 052 |2.7710.03|1123|1.78| 0.34 (280211215203 4.05 | 3.36 ns
8 mA Std. 0.61 | 2.66 |0.04 145209 | 040 (268|197 (287 (3.00 | 415 | 3.43 ns
-1 052 (226 ]0.03|123|1.78| 0.34 |2.28(1.67 244|255 3.53 | 2.92 ns
12 mA Std. 061 [232|0.04 145|209 | 040 |233|1.72|3.09|340| 3.80 | 3.18 ns
—1 052 (197 |0.03|123[1.78| 034 [199|1.46|2.63 (289 | 3.23 [ 2.71 ns
16 mA Std. 0.61 | 2.26|0.04 1145209 | 040 (228 (167 |3.15(3.51| 3.74 | 3.14 ns
-1 052 1192|0.03|123|178| 034 (194 (142|268 (298| 3.18 | 2.67 ns
24 mA Std. 0.61 | 228 |0.04|145)2.09| 040 (230161321390 3.77 | 3.07 ns
-1 052 (1.94]0.03 123178 0.34 [1.96(1.37 273|332 3.20 | 2.61 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.
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Military ProASIC3/EL DC and Switching Characteristics

1.5 V DC Core Voltage

Table 2-64 « 3.3 VLVCMOS Wide Range Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength | Option’ | Grade |tpout| top | to | tey | teys [teout| tz | tzn | tiz | thz | tzis | tzus |Units

100 pA 4 mA Std. | 0.61 [ 8.94 |10.04(1.90| 2.87 | 0.40 |8.92(7.06|3.69(3.20(10.39| 8.53 [ ns
-1 0.52 | 7.61 |0.03|1.61| 2.44 (0.34|7.59(6.01|3.14|2.72| 884 | 7.25 | ns
100 pA 8 mA Std. | 0.61 |7.24|10.04|1.90| 2.87 [0.40|7.22(5.99|4.23|4.15| 868 | 7.45| ns

-1 0.52 | 6.16 | 003 |1.61| 2.44 (0.34|6.14(5.10 |3.60|3.53| 7.39 | 6.34 | ns
100 pA 12 mA Std. | 0.61 | 6.03 |10.04|1.90| 2.87 [ 0.40|6.01(5.19|4.58|4.74| 7.47 | 6.65 | ns
-1 0.52 [ 5.13 |0.03|1.61| 2.44 (0.34|5.11[4.41|3.89|4.03| 6.36 | 5.66 | ns
100 pA 16 mA Std. | 0.61 [ 5.68 |0.04(1.90| 2.87 | 0.40 |5.66|5.01|4.65(4.91| 713 | 6.47 [ ns
-1 0.52 [ 4.83 |10.03|1.61| 2.44 (0.34|14.82(4.26 |3.95|4.18| 6.06 | 5.51 | ns
100 pA 24 mA Std. | 0.61 | 5.50 | 0.04|1.90| 2.87 [ 0.40|5.48(5.03|4.74|553| 6.95|6.49 | ns
-1 0.52 [ 4.68 |0.03|1.61]| 2.44 (0.34|4.66(4.28 |4.04|4.70| 591 [ 552 | ns

Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges ONLY.

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

Table 2-65+« 3.3 VLVCMOS Wide Range High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Pro I/O Banks for A3PE600L and A3PE3000L Only

Equiv.
Software
Default
Drive
Drive Strength | Speed

Strength | Option' | Grade |tpour| top |to | tey |teys|teout| tzu | tzn | tiz | thz | tzis | tzus |Units

100 pA 4 mA Std. 0.61 | 4.86 (0.0411.90|2.87| 0.40 | 4.84 | 3.65 [3.69|3.43| 6.31 [ 5.12 | ns

—1 0.52 | 4.14 |0.03(1.61(2.44| 0.34 | 4.12 | 3.11 [3.14|2.91| 5.37 | 435 | ns

100 pA 8 mA Std. 0.61 | 3.93 |0.04(1.90(2.87| 0.40 | 3.91 | 2.87 [4.23|4.38| 5.37 | 4.33 | ns

-1 0.52 | 3.34 (0.03]1.61|2.44| 0.34 | 3.33 | 2.44 [3.60|3.72| 457 | 3.68 | ns

100 pA 12 mA Std. 0.61 | 3.40 |0.04(1.90(2.87| 0.40 | 3.38 | 2.49 [4.58(4.99| 4.85 | 3.95 [ ns

=1 0.52 | 2.89 (0.03]1.61|2.44| 0.34 | 2.88 | 2.12 [3.89|4.25| 412 [ 3.36 | ns

100 pA 16 mA Std. 0.61 | 3.31 ({0.04]1.90|2.87| 0.40 | 3.29 | 2.42 [4.66|5.16| 4.76 | 3.89 | ns

—1 0.52 | 2.82 |0.03(1.61(2.44| 0.34 | 2.80 | 2.06 [3.96(4.39| 4.05 | 3.31 | ns

100 pA 24 mA Std. 0.61 | 3.35 |0.04(1.90(2.87| 0.40 | 3.33 | 2.32 [4.76|5.78| 4.80 | 3.79 | ns
—1 0.52 | 2.85 (0.03]1.61|2.44| 0.34 | 2.83 | 1.98 [4.05|4.92| 4.08 [ 3.22 | ns

Notes:

1. Note that 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will not operate at the
equivalent software default drive strength. These values are for normal ranges only.

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

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Table 2-82 « Minimum and Maximum DC Input and Output Levels

Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
1.8V
LVCMOS VIL VIH VoL VOH |lo.|lon| losL losn  [W'[hu?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V ' Y, ', Y, ', mA|mA| mA3 mA?  |pA%|pA?
2 mA -0.3 [0.35 *VCCI|0.65 * VCCI| 3.6 045 |VCCI-045| 2| 2 9 1 15 (15
4 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 045 [VCCI-045|4 | 4 17 22 15115
6 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 6 | 6 35 44 15[ 15
8 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 8 | 8 45 51 15115
12 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45|12|12 91 74 15[ 15
16 mA —0.3 10.35* VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45(16|16 91 74 15 (15
Notes:

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

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-83 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks
1.8V
LVCMOS VIL VIH voL Vou loL{lon| los. | losu [hL'|hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V v v v v v mA|{mA| mA3 | mA? |pA¢pA?
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 2 | 2 9 1 15115
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 4 | 4 17 22 15115
6 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 6 | 6 35 44 15115
8 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 0.45 |VCCI-045| 8 [ 8 45 51 15[ 15
12 mA -0.3 | 0.35*VCCI [ 0.65*VCCI| 1.9 045 [VCCI-045|12(12| 91 74 15115
16 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045|16(16| 91 74 15115
Notes:

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

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

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

ha

5. Software default selection highlighted in gray.

Currents are measured at 125°C junction temperature.
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Table 2-96 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

1L§/Sc\llvlos VIL VIH VoL VOH lo llon!| lost | losu |h'|lm
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength| V v v v v v mA|mA| mA3 | mA3 [pA%|uat
2 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI| 0.75*VCCI| 2 | 2 | 13 16 | 15|15
4 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI| 0.75*VCCI| 4 | 4 | 25 33 |15 15
Notes:

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

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.

A

R to VCCI for t » / t / ty g

. R=1k
Test Point R to GND fort,,/t,,/t
Test Point © Otz fzn 7 izHs

Datapath T 5 pF Enable Path T 5 pF for tyy / tyus / t7 / ty s

5 pFfortyz/t 2

Figure 2-11 « AC Loading

Table 2-97 = AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (pPF)
0 1.5 0.75 - 5
Note:  *Measuring point = Vy,;, See Table 2-29 on page 2-25 for a complete table of trip points.
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HSTL Class Il

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
Military ProASIC3E devices support Class Il. This provides a differential amplifier input buffer and a
push-pull output buffer.

Table 2-140 « Minimum and Maximum DC Input and Output Levels

HSTL Class I VIL VIH VoL VOH |lo.|lon!| lost | losu [N’ [hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, Y, ' ' ', Y, mA|mA| mA3 | mA? |pA%|pA?
15 mA® —0.3 | VREF-0.1| VREF+0.1| 3.6 04 [vcci-04[15[15| 66 55 | 15] 15
Notes:

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

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Output drive strength is below JEDEC specification.

A

VT
HSTL
Class Il 25
Test Point

Tzo PF

Table 2-141 « AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CrLoap (PF)
VREF - 0.1 VREF + 0.1 0.75 0.75 0.75 20

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics

Table 2-142 « HSTL Class Il
Military-Case Conditions: T; = 125°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=1.4V, VREF =0.75V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade tpout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzas | Units
Std. 0.80 3.00 0.05 2.76 0.52 3.05 2.69 - - 5.25 4.89 ns
—1 0.68 2.55 0.05 2.34 0.44 2.59 2.28 - — 4.47 4.16 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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Table 2-155 « SSTL3 Class |
Military-Case Conditions: T; = 125°C, VCC =1.425V,
Worst-Case VCCI=3.0V,VREF=15V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade toour | tor | toin tey | teour | tzL tzo | iz | thz | tzs | tzus | Units
Std. 0.61 2.15 0.04 1.77 0.40 217 1.70 - - 217 1.70 ns
-1 0.52 1.83 0.03 1.51 0.34 1.84 1.45 - - 1.84 1.45 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

SSTL3 Class Il

Stub-Speed Terminated Logic for 3.3V memory bus standard (JESD8-8). Military ProASIC3E devices
support Class Il. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-156 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il VIL VIH VoL VOH loL|lon| lost | losn | e [k
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength v v ', v v v mA|mA| mA! | mA! |uA2|uA2
21 mA 03| VREF-02| VREF+0.2] 36 | 05 [ vccCI-0.9 [21]21] 103 | 109 [ 15] 15
Notes:

1. Currents are measured at 100°C junction temperature and maximum voltage.
2. Currents are measured at 125°C junction temperature.

VTT
SSTL3
Class I 25
Test Point
25

TSO pF

Figure 2-24 « AC Loading

Table 2-157 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF - 0.2 VREF + 0.2 1.5 1.5 1.485 30

Note:  *Measuring point = Vy,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics

Table 2-158 « SSTL3 Class |l
Military-Case Conditions: T; = 125°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=3.0V,VREF=15V
Applicable to Pro 1/Os for ASPE600L and A3PE3000L Only

Speed

Grade tpout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzas | Units
Std. 0.80 2.05 0.05 2.00 0.52 2.08 1.65 - - 2.08 1.65 ns
-1 0.68 1.75 0.05 1.71 0.44 1.77 1.41 - - 1.77 1.41 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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LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential 1/0 standard. It requires
that one data bit be carried through two signal lines. Like LVDS, two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-27. The
building blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVDS implementation because the output standard
specifications are different.

Bourns Par/t(Number: CAT16-PC4F12

----------------- FPGA
OUTBUF LVPECL T CA P | : P
‘ O ML M
: = INBUF LVPECL
| ; %:187W %1009 + =
AN :
17100 Q P Z,=50Q
) N

Figure 2-27 « LVPECL Circuit Diagram and Board-Level Implementation
Table 2-165 » Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Max. | Min. Max. Min. Max. Units
VCCI Supply Voltage 3.0 3.3 3.6 \%
VOL Output Low Voltage 0.96 1.27 | 1.06 1.43 1.30 1.57 \
VOH Output High Voltage 1.8 2.1 192 | 2.28 213 2.41 \Y
VIL, VIH Input Low, Input High Voltages 0 3.3 0 3.6 0 3.9 V
VobiFr Differential Output Voltage 0.625 | 097 | 0625 0.97 | 0.625 0.97 \
Vocm Output Common-Mode Voltage 1762 | 198 | 1.762 | 1.98 | 1.762 1.98 \Y
Viem Input Common-Mode Voltage 1.01 2,57 | 1.01 2.57 1.01 2.57 \Y,
ViDIFF Input Differential Voltage 300 300 300 mV
Table 2-166 + AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)

1.64 1.94 Cross point

Note:  *Measuring point = Vy,;, See Table 2-29 on page 2-25 for a complete table of trip points.
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Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Clear

by Core Data_out i FF

Data Eﬂ— D Q - Array 1 ]
: ornterct | B8 E ;

| a oo |

5 E 5 E EOUT E

Enable Dg— ' ] E :
E > ClR | { [P_CR f

i i w| ] s

: ; ‘HH f

CLKEZ’— ' : ; :
- | 5 ) 5
o > s o
T 1DD : : DFN1E1C1 5

] | KK 1

| ; E 1

! Data Input /O Register with i > cr 5

E Active High Enable E E 1

| Active High Clear ] ] E

:L Positive-Edge Triggered E E Data Output Register and ]
""""""""""""""""" ' Enable Output Register with E

| Active High Enable '

i Active High Clear ]

INBUF INBUF_\ /CLKBUF \i Positive-Edge Triggered |

Enable |X
X
CLK |X

D_Enable

Figure 2-29 « Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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Table 2-194 « Register Delays

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.66 | 0.78 | ns
tsup Data Setup Time for the Core Register 0.52 | 0.61 ns
thp Data Hold Time for the Core Register 0.00 [ 0.00 [ ns
tsue Enable Setup Time for the Core Register 055 0.64 | ns
tHE Enable Hold Time for the Core Register 0.00 | 0.00 [ ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.48 |1 056 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 048 1056 | ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 | 0.00 | ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.27 | 0.31 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 | 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.27 | 0.31 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0251030 | ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 025030 | ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 0411048 ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core Register 037 (043 [ 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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Global Resource Characteristics

A3P1000 Clock Tree Topology

Clock delays are device-specific. Figure 2-41 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-41 is driven by a CCC located on the west side of the A3P1000 device.
It is used to drive all D-flip-flops in the device.

Central
Global Rib

VersaTile
Rows

CCC

E

AN

/ Global Spine

Figure 2-41 « Example of Global Tree Use in an A3P1000 Device for Clock Routing
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1.5 V DC Core Voltage
Table 2-197 « ASPE600L Global Resource

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Military-Case Conditions: T; = 125°C, VCC =1.425V

-1 Std.
Parameter Description Min." | Max.2 [ Min.! | Max.2 | Units
tRekL Input Low Delay for Global Clock 0.82 | 1.07 | 0.97 | 1.26 | ns
tRCKH Input High Delay for Global Clock 0.81 | 110 [ 0.95| 1.30 [ ns
trekmpwH  [Minimum Pulse Width High for Global Clock ns
trckvpwe  [Minimum Pulse Width Low for Global Clock ns
tRCKsW Maximum Skew for Global Clock 0.30 0.35 | ns
Frmax Maximum Frequency for Global Clock MHz
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.
values.

Table 2-198 « ASPE3000L Global Resource

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

Military-Case Conditions: T; = 125°C, VCC = 1.425V

-1 Std.
Parameter Description Min." | Max.2 [ Min.! | Max.2 | Units
tRekL Input Low Delay for Global Clock 162 | 187 | 190 | 220 | ns
tRCKH Input High Delay for Global Clock 161 ] 190 | 1.89 | 224 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock ns
trekmpwL  [Minimum Pulse Width Low for Global Clock ns
tRcksw Maximum Skew for Global Clock 0.30 035 | ns
Frmax Maximum Frequency for Global Clock MHz
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 o

n 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).

values.

For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating
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Embedded SRAM and FIFO Characteristics

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTA8 — —{ RADDRS RD17 }—
—1 ADDRA10 DOUTA7 — RADDR? RD16|—
—| ADDRAO  DOUTAO |—  —| RADDRO RDO |—
— DINAS
—1 DINA7
—1 DINAD — RW1
—1 RWo
— WIDTHA1
— WIDTHAO _lpipe
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—PCLKA —PRCLK
—{ ADDRB11 DOUTB8}—  —{ WADDRS
— ADDRB10 DOUTB7—  —{ WADDR?
— ADDRBO  DOUTBO|— |\ ° oo
— WD17
_| oiNBs WD16
—1 DINB? .
. — wpo
—{ DINBO
— wwi1
—1 WIDTHB1 —1 wwo
— WIDTHBO
—! PIPEB
— WMODEB
—d BLKB
—d WENB —9q WEN
—DCLKB —DWCLK
RESET RESET

1 I

Figure 2-43 - RAM Models
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Figure 2-46 - RAM Write, Output Retained (WMODE = 0)
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XK WDy X XXX WD,

Figure 2-47 « RAM Write, Output as Write Data (WMODE = 1)
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Table 2-213 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (512x8)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 452 | 5.31 ns
tENH REN, WEN Hold Time 0.00 | 0.00 ns
teks BLK Setup Time 1.66 | 1.95 ns
tekH BLK Hold Time 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.22 | 0.26 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock HIGH to New Data Valid on RD (flow-through) 2.61 | 3.06 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.14 | 1.34 ns
tRCKEF RCLK HIGH to Empty Flag Valid 2.07 | 243 ns
twekrr WCLK HIGH to Full Flag Valid 1.96 | 2.31 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 7.45 | 8.76 ns
trsTFG RESET LOW to Empty/Full Flag Valid 2.04 | 240 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 7.38 | 8.67 ns
trsTBQ RESET LOW to Data Out LOW on RD (flow-through) 111 | 1.31 ns
RESET LOW to Data Out LOW on RD (pipelined) 1.1 | 1.31 ns
tREMRSTB RESET Removal 0.34 | 0.40 ns
tRECRSTB RESET Recovery 1.81 | 2.12 ns
tMPWRSTB RESET Minimum Pulse Width 0.26 | 0.30 ns
teye Clock Cycle Time 3.89 | 457 ns
Fmax Maximum Frequency for FIFO 257 | 219 MHz

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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Package Pin Assignments

FG484 FG484
Pin Pin
Number | A3PE600L Function Number | A3PE600L Function
Y3 NC AA16 I071NDB4V0
Y4 IO98NDB5V?2 AA17 1071PDB4V0
Y5 GND AA18 NC
Y6 I094NDB5V1 AA19 NC
Y7 1094PDB5V1 AA20 NC
Y8 VCC AA21 VCCIB3
Y9 VCC AA22 GND
Y10 I089PDB5V0 AB1 GND
Y11 I080PDB4V1 AB2 GND
Y12 IO78NPB4V1 AB3 VCCIB5
Y13 NC AB4 I097NDB5V2
Y14 VCC AB5 1097PDB5V2
Y15 VCC AB6 I093NDB5V1
Y16 NC AB7 1093PDB5V1
Y17 NC AB8 I087NDB5V0
Y18 GND AB9 1087PDB5V0
Y19 NC AB10 NC
Y20 NC AB11 NC
Y21 NC AB12 I075NDB4V1
Y22 VCCIB3 AB13 I075PDB4V1
AA1 GND AB14 I072NDB4V0
AA2 VCCIB6 AB15 1072PDB4V0
AA3 NC AB16 I073NDB4V0
AA4 I098PDB5V2 AB17 I073PDB4V0
AA5 IO96NDB5V?2 AB18 NC
AA6 I096PDB5V2 AB19 NC
AA7 I086NDB5V0 AB20 VCCIB4
AA8 1086PDB5V0 AB21 GND
AA9 I085PDB5V0 AB22 GND
AA10 IO85NDB5V0
AA11 I078PPB4V1
AA12 IO79NDB4V1
AA13 I079PDB4V1
AA14 NC
AA15 NC
4-18 Revision 5




FG896

Pin Number |A3PE3000L Function
T2 VCCPLF
T3 GFA2/I0272PPB6V4
T4 GFA1/I0273PDB6V4
T5 10272NPB6V4
T6 10267NDB6V4
T7 10267PDB6V4
T8 10265PDB6V3
T9 10263PDB6V3
T10 VCCIB6
T VCC
T12 GND
T13 GND
T14 GND
T15 GND
T16 GND
T17 GND
T18 GND
T19 GND
T20 VCcC
T21 VCCIB3
T22 I0109NPB2V3
T23 10116NDB3V0
T24 10118NDB3V0
T25 10122NPB3V1
T26 GCA1/10114PPB3V0
T27 GCBO0/I0113NPB2V3
T28 GCA2/10115PPB3V0
T29 VCCPLC
T30 10121PDB3V0
U1 10268PDB6V4
u2 10264NDB6V3
u3 10264PDB6V3
U4 10258PDB6V3
us I0258NDB6V3
ue 10257PPB6V2
u7 10261PPB6V3

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs
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Datasheet Information

"Single-Ended 1/O Characteristics" (SAR 31925)

Revision Changes Page
Revision 1 In the "High Performance" section, 66-Bit PCI was corrected to 64-Bit PCI (SAR I
(June 2011) 31977).
The A3P250 device and VQ100 package were added to product tables in the "Military
ProASIC3/EL Low Power Flash FPGAs" chapter (SAR 30526).
The Y security option and Licensed DPA Logo were added to the "Military 1|
ProASIC3/EL Ordering Information" section. The trademarked Licensed DPA Logo
identifies that a product is covered by a DPA counter-measures license from
Cryptography Research (SAR 32151).
The A3P250 device was added to applicable tables in the "Military ProASIC3/EL DC| 2-1
and Switching Characteristics" chapter (SAR 30526).
The VPUMP voltage for operation mode was changed from "0 to 3.45 V" to "0t0 3.6 | 2-2
V" in Table 2-2 « Recommended Operating Conditions '(SAR 25220).
3.3 V LVCMOS wide range and 1.2 V LVCMOS wide range were added to applicable
tables in the following sections (SAR 28061):
Table 2-2 « Recommended Operating Conditions ' 2-2
"Power per /O Pin" 2-9
"Overview of I/O Performance" 2-22
"Summary of I/O Timing Characteristics — Default /0 Software Settings" 2-25
"User /O Characteristics" 2';8
"Detailed 1/0 DC Characteristics" 2_33
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