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2— Military ProASIC3/EL DC and Switching
Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
absolute maximum ratings are stress ratings only; functional operation of the device at these or any other
conditions beyond those listed under the Recommended Operating Conditions specified in Table 2-2 on

page 2-2 is not implied.

Table 2-1+ Absolute Maximum Ratings1
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.31t03.75 \Y
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y
VCCI DC 1/0 buffer supply voltage for -0.3t03.75 \%
A3PE600/3000L
DC output buffer supply voltage for
A3P250/A3P1000
VMV DC input buffer supply voltage for -0.3t03.75 \%
A3P250/A3P1000
\i I/0 input voltage —0.3 Vto 3.6 V (when I/O hot insertion mode is enabled) \Y,
-0.3 V to (VCCI + 1 V) or 3.6 V, whichever voltage is
lower (when 1/O hot-insertion mode is disabled)
TsTta 2 | storage temperature —65 to +150 °C
T, 2 Junction temperature +150 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.
2. For flash programming and retention maximum limits, refer to Table 2-4 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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Table 2-18 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Advanced I/0 Banks for A3P250 and A3P1000 Only

Static Power PDC7 Dynamic Power

CLoap (pF) vCClI (V) (mw) 2 PAC10 (WW/MHz) 3
Single-Ended
3.3V LVTTL/ 5 3.3 - 141.97
3.3V LVCMOS
3.3 VLVCMOS Wide Range 5 3.3 - 141.97
2.5V LVCMOS 5 25 - 79.98
1.8 V LVCMOS 5 1.8 - 52.26
1.5V LVCMOS (JESD8-11) 5 1.5 - 35.62
3.3V PCI 10 3.3 - 201.02
3.3V PCI-X 10 3.3 - 201.02
Differential
LVDS - 25 7.74 89.82
LVPECL - 3.3 19.54 167.55
Notes:

1. Dynamic Power consumption is given for software default drive strength and output slew. Output load is lower than the

software default.

2. PDCY7 is the static power (where applicable) measured on VCCI.

3. PAC10 s the total dynamic power measured on VCCI.

Table 2-19 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings
Applicable to Standard Plus 1/O Banks for A3P250 and A3P1000 Only

Static Power

Dynamic Power

Croap (PF) VCCI (V) PDC7 (mW) 2 PAC10 (W/MHz) 3
Single-Ended
3.3VLVTTL/ 5 3.3 - 125.97
3.3V LVCMOS
3.3 VLVCMOS - Wide Range 5 3.3 - 125.97
2.5V LVCMOS 5 25 - 70.82
1.8 V LVCMOS 5 1.8 - 36.39
1.5V LVCMOS (JESD8-11) 5 1.5 - 25.34
3.3V PCI 10 3.3 - 184.92
3.3V PCI-X 10 3.3 - 184.92
Notes:

1. Dynamic Power consumption is given for software default drive strength and output slew. Output load is lower than the

software default.

2. PDCY7 is the static power (where applicable) measured on VCCI.

3. PAC10 is the total dynamic power measured on VCCI.
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Table 2-21 « Different Components Contributing to Dynamic Power Consumption in Military ProASIC3 and
ProASIC3/EL Devices at 1.5V VCC
Device-Specific Dynamic Power (W/MHz)
Parameter Definition A3PE3000L | ASPE60OOL | A3P1000 A3P250
PAC1 Clock contribution of a Global Rib 13.03 6.24 14.50 11.00
PAC2 Clock contribution of a Global Spine 6.69 3.47 2.48 1.58
PAC3 Clock contribution of a VersaTile row 1.46 1.46 0.81 0.81
PAC4 Clock contribution of a VersaTile used as a 0.13 0.13 0.12 0.12
sequential module
PAC5 First contribution of a VersaTile used as a 0.07
sequential module
PAC6 Second contribution of a VersaTile used as a 0.29
sequential module
PAC7 Contribution of a VersaTile used as a 0.29
combinatorial Module
PAC8 Average contribution of a routing net 0.70
PAC9 Contribution of an /O input pin (standard-| See Table 2-14 on page 2-9 through Table 2-16 on
dependent) page 2-10.
PAC10 Contribution of an /O output pin (standard-| See Table 2-17 on page 2-11 through Table 2-19 on
dependent) page 2-12.
PAC11 Average contribution of a RAM block during a 25.00
read operation
PAC12 Average contribution of a RAM block during a 30.00
write operation
PAC13 Dynamic contribution for PLL 2.60
Table 2-22 « Different Components Contributing to the Static Power Consumption in Military ProASIC3/EL
Devices
Device-Specific Dynamic Power (UW)
Parameter Definition A3PE3000L | A3PE6GOOL | A3P1000 | A3P250
PDCO Array static power in Sleep mode 0 mwW 0mwW N/A N/A
PDCH1 Array static power in Active mode See Table 2-12 on page 2-8.
PDC2 Array static power in Static (Idle) mode See Table 2-12 on page 2-8.
PDC3 Array static power in Flash*Freeze mode See Table 2-9 on page 2-7.
PDC4 Static PLL contribution at 1.2 V operating core 1.42 mW N/A
voltage (for ASPE60OL and ASPE3000L only)
Static PLL contribution 1.5 V operating core 2.55 mW
voltage
PDC5 Bank quiescent power (V¢ -dependent) See Table 2-9 on page 2-7, Table 2-10 on page 2-7,
Table 2-12 on page 2-8.
PDC6 I/0 input pin static power (standard-dependent) See Table 2-14 on page 2-9. through Table 2-16 on
page 2-10.
PDC7 I/O output pin static power (standard-dependent) | See Table 2-17 on page 2-11 through Table 2-19 on
page 2-12.
Note: For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi

power spreadsheet calculator or SmartPower tool in the Libero SoC.
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User I/0O Characteristics

Timing Model
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Figure 2-3 + Timing Model

Operating Conditions: —1 Speed, Military Temperature Range (T; = 125°C), Worst-Case
VCC =1.14 V (example for A3PE3000L and A3PEG600L)
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Table 2-28 « Summary of Maximum and Minimum DC Input Levels
Applicable to Military Conditions

Military’

he Iy
DC I/0 Standard MA MA
3.3VLVTTL/3.3VLVCMOS 15 15
3.3 V LVCMOS Wide Range 15 15
2.5V LVCMOS 15 15
1.8 V LVCMOS 15 15
1.5V LVCMOS 15 15
1.2 V LVCMOS* 15 15
1.2V LVCMOS Wide Range4 15 15
3.3V PCI 15 15
3.3V PCI-X 15 15
3.3V GTL 15 15
25V GTL 15 15
3.3V GTL+ 15 15
25V GTL+ 15 15
HSTL (1) 15 15
HSTL (II) 15 15
SSTL2 (1) 15 15
SSTL2 (II) 15 15
SSTL3 (1) 15 15
SSTL3 (Il) 15 15

Notes:
1. Military temperature range: —55°C to 125°C.
2. |y is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. 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.

4. Applicable to Military ABPE600L and ASPE3000L devices operating at VCCI = VCC.
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Table 2-40 « 1/O Short Currents IOSH/IOSL
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Drive Strength losL (MA)' losn (mA)’
3.3V LVTTL/3.3VLVCMOS 4 mA 25 27
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 specification as regular LVCMOS 3.3 V
2.5V LVCMOS 4 mA 16 18
8 mA 32 37
12 mA 65 74
16 mA 83 87
24 mA 169 124
1.8V LVCMOS 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 2 mA 13 16
4 mA 25 33
6 mA 32 39
8 mA 66 55
12 mA 66 55
1.2V LVCMOS 2mA TBD TBD
1.2 V LVCMOS Wide Range 100 pA TBD TBD
3.3V PCI/PCIX Per PCI/PCI-X specification Per PCI Curves
33VGTL 20 mA? 268 181
25V GTL 20 mAZ2 169 124
3.3V GTL+ 35 mA 268 181
25V GTL+ 33mA 169 124
HSTL (1) 8 mA 32 39
HSTL (II) 15 mA?2 66 55
SSTL2 (1) 15 mA 83 87
SSTL2 (1) 18 mA 169 124
SSTL3 (1) 14 mA 51 54
SSTL3 (Il) 21 mA 103 109
Notes:
1. T,=100°C

2. Output drive strength is below JEDEC specification.
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Timing Characteristics
1.2 V DC Core Voltage

Table 2-50 + 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 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. 0.80 | 6.04 |0.05]|175]|238| 052 (6.14 (484 (268 (243 | 835 | 7.05 ns
-1 068 |[513 (005|149 |203( 044 |522|4.12 (228|207 | 710 | 6.00 ns
8 mA Std. 0.80 |4.93|0.05]|1.75]1238| 052 (502|414 (3.02(3.05( 722 | 6.34 ns
-1 068 |4.20(0.05]|1149 203 044 | 427|352 (257|259 6.14 | 540 ns
12 mA Std. 0.80 |4.15|0.05]1.75|1238| 052 (422361325343 6.43 | 5.81 ns
-1 068 | 353 (005|149 |203( 044 |3.59|3.07 (276|292 | 547 | 4.95 ns
16 mA Std. 0.80 |3.93|0.05|1.75]1238| 052 (399349329354 6.20 | 5.70 ns
-1 068 |3.34 (005|149 |203( 0.44 |3.40|297(280|3.01] 527 | 4.85 ns
24 mA Std. 0.80 |3.81|0.05]|1.75]|238| 052 [3.87 |3.51(3.36 (394 6.08 | 5.71 ns
-1 068 |[3.24 (005|149 |203( 044 |3.30|298(286|3.35]| 517 | 4.86 ns

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

Table 2-51 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 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. 0.80 | 3.40|0.05]|1.75]|238| 052 [3.45(260 (268|258 566 | 4.81 ns
-1 068 [2.89 (005|149 |2.03( 044 | 294 (221 228|219 | 4.81 4.09 ns
8 mA Std. 0.80 | 2.79|0.05]|1.75)238| 052 (284|208 (3.02(319(| 504 | 4.29 ns
-1 068 | 238 (005|149 |203( 044 | 241|177 (257|272 ] 429 | 3.65 ns
12 mA Std. 0.80 [245|0.05|1.75|238 | 0.52 | 249 |1.83|3.25|359 | 470 | 4.04 ns
-1 0.68 | 2.09|0.05(149|203| 044 (212|156 |2.76 [ 3.06 | 3.99 | 3.43 ns
16 mA Std. 0.80 | 240|0.05]|1.751238| 052 (243 (1.79(3.30(3.70 | 464 | 3.99 ns
-1 0.68 | 2.04 (005|149 |203( 044 |2.07|152(281]|315] 3.95 | 3.40 ns
24 mA Std. 0.80 | 242 |0.05]|1.75]1238| 052 (246|172 |3.37 (410 | 466 | 3.93 ns
-1 0.68 | 2.06 (005|149 |203( 044 | 209|147 (286|349 | 397 | 3.34 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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Table 2-80« 2.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus /O Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 6.45|0.05| 143 | 045 | 6.56 | 5.71 [ 248 | 2.19 | 9.02 8.17 ns
-1 054 | 548 | 004 | 121 | 039 | 558|486 (211|186 | 7.68 6.95 ns
6 mA Std. 063 | 528 | 005|143 | 045 | 538|492 (285|288 | 7.84 7.38 ns
-1 054 | 450004121 | 039 | 458|419 (242|245 | 6.67 6.28 ns
8 mA Std. 063 | 528 | 005|143 | 045 | 538|492 (285|288 | 7.84 7.38 ns
-1 054 | 450 [ 0.04 | 121 039 458|419 (242|245 | 6.67 6.28 ns
12 mA Std. 063 | 448 | 005|143 | 045 | 456 | 435 | 3.11 | 3.31 | 7.02 6.81 ns
-1 054 | 3.81 004|121 | 039 |388|3.70 265|282 597 5.79 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-81+ 2.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 063 | 318 | 0.05 (143 | 045 | 323 (292|248 | 228 | 5.69 5.38 ns
-1 054 | 270 ] 0.04 | 1.21 039 (2751248 | 211 [ 194 | 4.84 4.58 ns
6 mA Std. 063 | 257 | 0.05 (143 | 045 | 262 | 224 | 2.84 | 298 | 5.08 4.70 ns
-1 054 | 219 | 0.04 | 1.21 0.39 | 223 | 190 | 242 | 2.54 | 4.32 4.00 ns
8 mA Std. 0.63 | 257 | 0.05]|143 | 045 | 262 (224|284 | 298 | 5.08 4.70 ns
-1 054 | 219 | 0.04 | 1.21 039 [ 2231190 | 242 (254 | 4.32 4.00 ns
12 mA Std. 063 228 | 005|143 | 045 | 232|190 | 3.11 | 3.42 [ 4.78 4.36 ns
-1 054 (194|004 | 121 | 039 | 197 | 162 | 264 | 291 | 4.07 3.71 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 2-6 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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HSTL Class |

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

Table 2-136 « Minimum and Maximum DC Input and Output Levels

HSTL Class | VIL VIH VoL Vou loL|lon| lost | losu [’ [w?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength ', Y, \Y; \Y; ' ' mA|mA| mA® | mA? [pA?d|pAt
8 mA —0.3 [VREF - 0.1|VREF +0.1| 3.6 04 [ vcci-04|8[8] 32 39 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.

4. Currents are measured at 125°C junction temperature.

HSTL
Class |

Test Point

VT

50

Tzo pF

Figure 2-19 « AC Loading

Table 2-137 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

Input Low (V) Input High (V) V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF — 0.1 VREF + 0.1 0.75 0.75 0.75 20
Note:  *Measuring point = Vy;,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics
Table 2-138 « HSTL Class |

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 tbout tpp toin tey | teour tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.80 3.15 0.05 2.76 0.52 3.20 3.1 - - 5.41 5.32 ns
-1 0.68 2.68 0.05 2.34 0.44 2.73 2.65 - - 4.60 452 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 2-139 « HSTL Class |

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

Worst-Case VCCI=1.4V, VREF =0.75V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Speed

Grade tbout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.61 3.02 0.04 2.52 0.40 3.05 3.00 - - 4.51 4.46 ns
—1 0.52 2.57 0.03 2.14 0.34 2.59 2.55 - — 3.84 3.79 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 2-159 « SSTL3 Class Il

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 tbout tpp toin tpy teout tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.61 1.91 0.04 1.77 0.40 1.92 1.54 - — 1.92 1.54 ns
—1 0.52 1.63 0.03 1.51 0.34 1.64 1.31 - — 1.64 1.31 ns

Note:

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

Differential /O Characteristics

Physical Implementation

Configuration of the 1/0 modules as a differential pair is handled by Designer software when the user
instantiates a differential /O macro in the design.
Differential 1/Os can also be used in conjunction with the embedded Input Register (InReg), Output

Register (OutReg), Enable Register (EnReg), and Double Data Rate (DDR). However, there is no
support for bidirectional 1/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It
requires that one data bit be carried through two signal lines, so 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 2-25. The
building blocks of the LVDS 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 LVPECL implementation because the output standard
specifications are different.

Along with LVDS /O, military ProASIC3 also supports Bus LVDS structure and Multipoint LVDS (M-
LVDS) configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

FPGA | .. / ______ FPGA
OUTBUF_LVDS P p
—W - INBUF_LVDS
| ; %51409 %1009 * -
' 165 Q . Z,=50Q

Figure 2-25 « LVDS Circuit Diagram and Board-Level Implementation

Revision 5 2-85



&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

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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Timing Characteristics

Table 2-172 « Input Data Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 [ Std. | Units
ticLkaQ Clock-to-Q of the Input Data Register 0.33]0.39( ns
tisup Data Setup Time for the Input Data Register 0.36(0.43| ns
tiHD Data Hold Time for the Input Data Register 0.00{0.00( ns
tisuE Enable Setup Time for the Input Data Register 0.51(0.60| ns
tiHE Enable Hold Time for the Input Data Register 0.00{0.00( ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.63|0.74| ns
tiPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.63]0.74( ns
' REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00|0.00| ns
t\RECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.31]0.36( ns
t\REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00|0.00| ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.31]0.36( ns
tweLR Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19(0.22| ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.1910.22| ns
tickmpwH  [Clock Minimum Pulse Width HIGH for the Input Data Register 0.31/0.36| ns
tickmpwe  |Clock Minimum Pulse Width LOW for the Input Data Register 0.28]0.32( ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-173 « Input Data Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 [ Std. | Units
ticLka Clock-to-Q of the Input Data Register 0.25(0.30| ns
tisup Data Setup Time for the Input Data Register 0.28|0.33| ns
tiHD Data Hold Time for the Input Data Register 0.00|0.00| ns
tisuE Enable Setup Time for the Input Data Register 0.39(0.46| ns
tiHE Enable Hold Time for the Input Data Register 0.00|0.00| ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.48|0.56| ns
tPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.4810.56| ns
tRemcLr  |Asynchronous Clear Removal Time for the Input Data Register 0.00(0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2410.28| ns
tirRempre  |Asynchronous Preset Removal Time for the Input Data Register 0.00(0.00| ns
tRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24]10.28| ns
tweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.1910.22| ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.19]10.22| ns
tickmpwH  [Clock Minimum Pulse Width HIGH for the Input Data Register 0.31/0.36| ns
tickmpwe  |Clock Minimum Pulse Width LOW for the Input Data Register 0.28(0.32| 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 2-183 « Input DDR Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for any A3PE600L/A3PE3000L

Parameter Description -1 Std. | Units
toprICLKQ1 Clock-to-Out Out_QR for Input DDR 0.29 | 0.34 ns
tbpRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.41 ] 048 ns
tbDRISUD1 Data Setup for Input DDR (fall) 0.30 | 0.35 ns
tDDRISUD2 Data Setup for Input DDR (rise) 0.26 | 0.31 ns
{DDRIHD1 Data Hold for Input DDR (fall) 0.00 | 0.00 ns
{DDRIHD2 Data Hold for Input DDR (rise) 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.49 | 0.58 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.60 | 0.71 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.24 | 0.28 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 | 0.22 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 | 0.36 ns
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 | 0.32 ns
FDDRIMAX Maximum Frequency for Input DDR 250 | 250 | MHz

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

Table 2-184 « Input DDR Propagation Delays

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

Parameter Description -1 Std. | Units
tpoRrRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 | 0.39 ns
toprICLKQ2 Clock-to-Out Out_QF for Input DDR 0.47 | 0.55 ns
tDDRISUD1 Data Setup for Input DDR (fall) 0.30 | 0.35 ns
tDDRISUD2 Data Setup for Input DDR (rise) 0.30 | 0.35 ns
{DDRIHD1 Data Hold for Input DDR (fall) 0.00 | 0.00 ns
{DDRIHD2 Data Hold for Input DDR (rise) 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.56 | 0.65 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.69 | 0.81 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 | 0.31 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 | 0.30 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.41 | 0.48 ns
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.37 | 0.43 ns
FDDRIMAX Maximum Frequency for Input DDR 309 | 263 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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Table 2-212 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (256x16)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 3.92 | 4.61 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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FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND c7 I025RSB0 E13 GBC2/1080PDB1
A2 GAAO0/IO00RSBO C8 IO36RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 I042RSB0 E15 1086PPB1
A4 GABO0/IO02RSB0 C10 I049RSB0 E16 1087PDB1
A5 I016RSBO0 Cc1 IO56RSB0 F1 10217NDB3
A6 I022RSB0 C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 I062RSB0 F3 10216PDB3
A8 IO35RSB0 C14 VMVO0 F4 10216NDB3
A9 I045RSB0 C15 I078NDB1 F5 VCCIB3
A10 IO50RSB0O C16 I081NDB1 F6 GND
A1 IO55RSB0 D1 10222NDB3 F7 VCC
A12 I061RSBO D2 10222PDB3 F8 VCC
A13 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
A14 GBAO0/IO76RSB0O D4 10223NDB3 F10 VCC
A15 GBA1/I077RSB0O D5 GNDQ F11 GND
A16 GND D6 I023RSB0 F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0 F13 I083NPB1
B2 GAA2/10225PDB3 D8 IO33RSB0 F14 I086NPB1
B3 GNDQ D9 I046RSB0 F15 I090PPB1
B4 GAB1/IO03RSB0O D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 IO60RSBO G1 10210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSB0 D13 IO80NDBH1 G3 10213PDB3
B8 I034RSB0 D14 GBB2/I079PDB1 G4 GFC1/I0209PPB3
B9 I044RSB0 D15 IO79NDB1 G5 VCCIB3
B10 I051RSBO0 D16 IO82NSB1 G6 VCC
B11 I057RSB0 E1 10217PDB3 G7 GND
B12 GBC1/I073RSB0 E2 10218PDB3 G8 GND
B13 GBB0/I0O74RSB0O E3 10221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/I078PDB1 E5 VMVO0 G11 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1 10224NDB3 E7 VCCIBO G13 GCC1/I091PPB1
C2 [0225NDB3 E8 IO38RSB0O G14 IO90NPB1
C3 VMV3 E9 I047RSB0 G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/I004RSB0O E11 VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0207NDB3
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FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
H3 GFB1/10208PPB3 K9 GND M15 GDC1/I0111PDB1
H4 VCOMPLF K10 GND M16 I0107NDB1
H5 GFCO0/I0209NPB3 K11 VCC N1 10194PSB3
H6 VCC K12 VCCIB1 N2 10192PPB3
H7 GND K13 I095NPB1 N3 GEC1/I0190PPB3
H8 GND K14 I0O100NPB1 N4 I0192NPB3
H9 GND K15 I0102NDB1 N5 GNDQ
H10 GND K16 I0102PDB1 N6 GEA2/10187RSB2
H11 VCC L1 I0202NDB3 N7 I0161RSB2
H12 GCCO0/I091NPB1 L2 10202PDB3 N8 I0155RSB2
H13 GCB1/I092PPB1 L3 10196PPB3 N9 I0141RSB2
H14 GCAO0/IO93NPB1 L4 10193PPB3 N10 I0129RSB2
H15 I096NPB1 L5 VCCIB3 N11 I0124RSB2
H16 GCBO0/I0O92NPB1 L6 GND N12 GNDQ
J1 GFA2/10206PSB3 L7 VCC N13 I0110PDB1
J2 GFA1/10207PDB3 L8 VCC N14 VJTAG
J3 VCCPLF L9 VCC N15 GDCO0/I0111NDB1
J4 I0205NDB3 L10 VCC N16 GDA1/10113PDB1
J5 GFB2/10205PDB3 L11 GND P1 GEB1/I0189PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/IO189NDB3
J7 GND L13 GDBO0/IO112NPB1 P3 VMV2
J8 GND L14 I0106NDB1 P4 I0179RSB2
J9 GND L15 10106PDB1 P5 I0171RSB2
J10 GND L16 10107PDB1 P6 I0165RSB2
J11 VCC M1 I0197NSB3 P7 I0159RSB2
J12 GCB2/I095PPB1 M2 I0196NPB3 P8 I0151RSB2
J13 GCA1/I093PPB1 M3 I0193NPB3 P9 I0137RSB2
J14 GCC2/1096PPB1 M4 GECO0/IO190NPB3 P10 I0134RSB2
J15 I0100PPB1 M5 VMV3 P11 I0128RSB2
J16 GCA2/I094PSB1 M6 VCCIB2 P12 VMV1
K1 GFC2/10204PDB3 M7 VCCIB2 P13 TCK
K2 10204NDB3 M8 10147RSB2 P14 VPUMP
K3 I0203NDB3 M9 I0136RSB2 P15 TRST
K4 10203PDB3 M10 VCCIB2 P16 GDAO0/IO113NDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10188PDB3
K6 VCC M12 VMV2 R2 GEA0/I0188NDB3
K7 GND M13 I0110NDB1 R3 I0184RSB2
K8 GND M14 GDB1/I0112PPB1 R4 GEC2/I0185RSB2
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FG256

Pin Number | A3P1000 Function
R5 I0168RSB2
R6 I0163RSB2
R7 I0157RSB2
R8 I0149RSB2
R9 I0143RSB2
R10 I0138RSB2
R11 I0131RSB2
R12 I0125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO
T1 GND
T2 I0183RSB2
T3 GEB2/I0186RSB2
T4 I0172RSB2
T5 I0170RSB2
T6 I0164RSB2
T7 I0158RSB2
T8 I0153RSB2
T9 I0142RSB2
T10 I0135RSB2
T11 I0130RSB2
T12 GDC2/10116RSB2
T13 I0120RSB2
T14 GDAZ2/10114RSB2
T15 TMS
T16 GND
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Package Pin Assignments

FG484 FG434
Pin Pin
Number | A3PE3000L Function Number | A3PE3000L Function
V3 GND W16 10154NDB4V0
V4 GEA1/10234PDB6V0 W17 GDA2/10154PDB4V0
V5 GEAO0/10234NDB6V0 W18 TMS
V6 GNDQ W19 GND
V7 GEC2/10231PDB5V4 W20 I0150NDB3V4
V8 10222NPB5V3 W21 I0146NDB3V4
V9 10204NDB5V1 W22 10148PPB3V4
V10 10204PDB5V1 Y1 VCCIB6
V11 I0195NDB5V0 Y2 10237NDB6V0
V12 10195PDB5V0 Y3 10228NDB5V4
V13 10178NDB4V3 Y4 10224NDB5V3
V14 10178PDB4V3 Y5 GND
V15 I0155NDB4V0 Y6 10220NDB5V3
V16 GDB2/10155PDB4V0 Y7 10220PDB5V3
V17 TDI Y8 VCC
V18 GNDQ Y9 VCC
V19 TDO Y10 10200PDB5V0
V20 GND Y11 10192PDB4V4
V21 10146PDB3V4 Y12 I0188NPB4V4
V22 I0142NDB3V3 Y13 10187PSB4V4
W1 10239NDB6V0 Y14 VCC
W2 10237PDB6V0 Y15 VvVCC
W3 10230PSB5V4 Y16 10164NDB4V1
W4 GND Y17 10164PDB4V1
W5 10232NDB5V4 Y18 GND
W6 FF/GEB2/10232PDB5V4 Y19 10158PPB4V0
W7 10231NDB5V4 Y20 I0150PDB3V4
w8 10214NDB5V2 Y21 I0148NPB3V4
W9 10214PDB5V2 Y22 VCCIB3
W10 I0200NDB5V0
W11 10192NDB4V4
W12 10184NDB4V3
W13 10184PDB4V3
W14 10156NDB4V0
W15 GDC2/10156PDB4V0
4-28 Revision 5




