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I/0s Per Package

ProASIC3 Devices A3P060 I A3P125 A3P250 I A3P1000
1/0 Type
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Package @ @ & 59 @ 5 9
VQ100 71 71 68 13 - -
FG144 96 97 97 24 97 25
FG256 - - 157 38 177 44
FG484 - - - - 300 74
QNG132 - 84 87 19 - -
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User’s Guide
to ensure complying with design and board migration requirements.

2. Each used differential I/O pair reduces the number of available single-ended I/Os by two.

3. FG256 and FG484 are footprint-compatible packages.

Automotive ProASIC3 Device Status

Automotive ProASIC3 Devices Status

A3P060 Production
A3P125 Production
A3P250 Production
A3P1000 Production
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VCC =VCCI + VT

where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

vcee %

VCC = 1.575 V-

Region 4: I/O

buffers are ON.

1/Os are functional

(except differential
but slower because VCCI
is below specification. For the

same reason, input buffers do not

meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

Region 1: 1/0O Buffers are OFF

Region 5: I/O buffers are ON
and power supplies are within
specification.

1/0Os meet the entire datasheet
and timer specifications for
speed, VIH / VIL, VOH / VOL,
etc.

VCC =1.425V—
Region 2: 1/0 buffers are ON.
1/Os are functional (except differential inputs)
but slower because VCCI / VCC are below
specification. For the same reason, input
buffers do not meet VIH / VIL levels, and
output buffers do not meet VOH / VOL levels.
Activation trip point:
V,=085V 025V

Region 3: 1/O buffers are ON.
1/Os are functional; I/0 DC
specifications are met,

but I/Os are slower because

the VCC is below specification.

Deactivation trip point:

Vy=0.75V £0.25V Region 1: 1/O buffers are OFF

f

Activation trip point:
V,=09V+03V
Deactivation trip point:
Vy4=08V+03V

Min VCCI datasheet specification
voltage at a selected I/O
standard; i.e., 1.425V or 1.7V
or23Vor3.0V

VCCI

Figure 2-2 » 1/O State as a Function of VCCI and VCC Voltage Levels

Thermal Characteristics

Introduction

The temperature variable in Designer software refers to the junction temperature, not the ambient
temperature. This is an important distinction because dynamic and static power consumption cause the

chip junction to be higher than the ambient temperature.
EQ 1 can be used to calculate junction temperature.
T, = Junction Temperature = AT + Tp

where:
Ta = Ambient Temperature

AT = Temperature gradient between junction (silicon) and ambient AT = 6;, * P
04 = Junction-to-ambient of the package. 6, numbers are located in Table 2-4 on page 2-5.

P = Power dissipation
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Calculating Power Dissipation

Quiescent Supply Current

Table 2-6 + Quiescent Supply Current Characteristics

A3P060 | A3P125 | A3P250 | A3P1000
Typical (25°C) 2mA 2mA 3 mA 8 mA
Maximum (Automotive Grade 1) — 135°C 53 mA 53 mA 106 mA 265 mA
Maximum (Automotive Grade 2) — 115°C 26 mA 26 mA 53 mA 131 mA

Note: IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static
contribution, which is shown in Table 2-7 and Table 2-10 on page 2-8.

Power per I/O Pin

Table 2-7 + Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Advanced I/0 Banks

Static Power Dynamic Power

VMV (V) PDC2 (mw)’ PAC9 (UW/MHz)?
Single-Ended
3.3 VLVTTL/3.3VLVCMOS 3.3 - 16.69
2.5V LVCMOS 2.5 - 5.12
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 1.5 - 1.45
3.3V PCI 3.3 - 18.11
3.3 VPCI-X 3.3 - 18.11
Differential
LVDS 2.5 2.26 1.20
LVPECL 3.3 5.72 1.87
Notes:

1. Ppcy is the static power (where applicable) measured on VMV.
2. Pjcy is the total dynamic power measured on V¢ and VMV.

2-6
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Table 2-10 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Standard Plus /O Banks

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC3 (mW)?2 PAC10 (uWW/MHz)?
Single-Ended
3.3V LVTTL/ 35 3.3 - 452.67
3.3 VLVCMOS
2.5V LVCMOS 35 25 - 258.32
1.8 V LVCMOS 35 1.8 - 133.59
1.5V LVCMOS 35 1.5 - 92.84
(JESD8-11)
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 standard load and software default drive strength and output
slew.

2. PDCa3is the static power (where applicable) measured on VMV.
3. PAC10 is the total dynamic power measured on VCCI and VMV.
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Power Consumption of Various Internal Resources

Table 2-11 « Different Components Contributing to Dynamic Power Consumption in ProASIC3 Devices

Device Specific Dynamic Power
(MW/MHz)
Parameter Definition A3P1000 | A3P250 | A3P125 | A3P060
PAC1 Clock contribution of a Global Rib 14.50 11.00 11.00 9.30
PAC2 Clock contribution of a Global Spine 2.48 1.58 0.81 0.81
PAC3 Clock contribution of a VersaTile row 0.81
PAC4 Clock contribution of a VersaTile used as a sequential module 0.12
PAC5 First contribution of a VersaTile used as a sequential module 0.07
PAC6 Second contribution of a VersaTile used as a sequential module 0.29
PAC7 Contribution of a VersaTile used as a combinatorial module 0.29
PACS8 Average contribution of a routing net 0.70
PAC9 Contribution of an I/O input pin (standard-dependent) See Table 2-7 on page 2-6.
PAC10 Contribution of an I/O output pin (standard-dependent) See Table 2-7 and Table 2-10 on
page 2-8.
PAC11 Average contribution of a RAM block during a read operation 25.00
PAC12 Average contribution of a RAM block during a write operation 30.00
PAC13 Static PLL contribution 2.55 mW
PAC14 Dynamic contribution for PLL 2.60

Note: *For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power
spreadsheet calculator or SmartPower tool in Libero SoC.

Power Calculation Methodology
This section describes a simplified method to estimate power consumption of an application. For more
accurate and detailed power estimations, use the SmartPower tool in Libero SoC software.
The power calculation methodology described below uses the following variables:
* The number of PLLs as well as the number and the frequency of each output clock generated
* The number of combinatorial and sequential cells used in the design
« The internal clock frequencies
* The number and the standard of I/O pins used in the design
* The number of RAM blocks used in the design

+ Toggle rates of /O pins as well as VersaTiles—guidelines are provided in Table 2-12 on
page 2-11.

+ Enable rates of output buffers—guidelines are provided for typical applications in Table 2-13 on
page 2-12.

* Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-13 on page 2-12. The calculation should be repeated for each clock domain defined in the
design.

Methodology

Total Power Consumption—Pro1aL
ProtaL = Pstar * Ppyn

Pstar is the total static power consumption.

Ppyn is the total dynamic power consumption.
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Table 2-22 «+ Summary of I/O Timing Characteristics—Software Default Settings
—1 Speed Grade, Automotive-Case Conditions: T; = 135°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Advanced I/O Banks

—_— ™ a

< 5 | =

E o |8

£ S |2

B 3 |e

S ° o ¥ | —~ m

E |5|2|s|lé|lzalglalS|la|lala|=|3|®

s [ ERE|s|ElE T |l E|E|E|E|E,
vostandard | £ | @ | § |Z | 2| 5|5 F| 2| H|F|[N| 2 R[5S
33VLVTTL/ | 12mA |[High[35pF| — [0.55(3.36{0.04|0.97 |0.39(3.42(1.56 3.05(1.94 |5.55|2.80 |ns
3.3V LVCMOS
25V LVCMOS| 12mA |High|[35pF| — [0.55{3.39{0.04|1.23|0.39(3.45(3.27[1.83(1.86(5.58(5.39 |ns
1.8 VLVCMOS | 12mA |High [35pF| - [0.55(3.36(0.04(1.16]0.39(1.95|1.68[3.52|3.88(3.162.92 [ns
1.5V LVCMOS | 12mA [High[35pF| — [0.55(3.88(0.04[1.37[0.39(2.25(1.98(3.75|4.00[3.46 [3.21 |ns
3.3V PCI Per PCI | High [10 pF [252]0.55{2.19(0.04[0.81(0.39(1.27[0.94 |2.65[3.06 |2.49 [2.18 | ns

spec
3.3VPCI-X |PerPCI-X| High [ 10 pF [252|0.55[2.55{0.04|0.790.39 [1.27 [ 0.94 [ 2.65 | 3.06 | 2.49 | 2.18 | ns

spec
LVDS 24mA [High| — | - [os5[174f004[152] - | - | - | = | = | = [ = [ns
LVPECL 24mA [High| - | - [055[1.71({004[134] — | = | = | = | = | = [ = [ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Table 2-29 « 1/0O Short Currents IOSH/IOSL
Applicable to Standard Plus /O Banks

Drive Strength losL (MA)* losH (MA)*
3.3 VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 109 103
2.5V LVCMOS 2mA 18 16
6 mA 37 32
12 mA 74 65
1.8 V LVCMOS 2mA 1 9
4 mA 22 17
6 mA 44 35
8 mA 44 35
1.5V LVCMOS 2mA 16 13
4 mA 33 25
3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103

Note: *T;=100°C

The length of time an 1/0O can withstand lggp/los. events depends on the junction temperature. The
reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of

analysis.

For example, at 110°C, the short current condition would have to be sustained for more than three
months to cause a reliability concern. The I/O design does not contain any short circuit protection, but
such protection would only be needed in extremely prolonged stress conditions.

Table 2-30 « Duration of Short Circuit Event before Failure

Temperature Time before Failure
-40°C > 20 years

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

85°C 2 years

100°C 6 months
110°C 3 months
125°C 25 days

135° 12 days

Revision 5
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Test Point :I_

R=1k Rto VCClfort 7/ t7 Itz g

Test Point
Datapath 1— 35 pF Enable Path T

R to GND for ty / ty4/ tyyg

35 pF for ty, /{7

Figure 2-7 » AC Loading

Table 2-34 = AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V)
0

Input High (V)

Measuring Point* (V) CLoap (PF)

3.3

1.4 35

Note: *Measuring point = Vy, See Table 2-18 on page 2-17 for a complete table of trip points.
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Timing Characteristics

Table 2-35+ 3.3V LVTTL/ 3.3V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA STD 064 | 856 | 005|114 | 046 | 872 (737|146 | 1.42 | 11.22 | 9.866 ns
-1 055 | 728 |0.04 097 | 039 | 742 (6.27 | 146 | 142 | 954 | 8.393 ns
6 mA STD 064 | 549 | 005|114 | 046 | 559 (455|165 | 1.74 | 8.09 7.05 ns
-1 055 | 467 | 004|097 | 039 | 475 (387|165 | 1.74 | 6.88 | 5.997 ns
8 mA STD 064 | 549 | 005114 | 046 | 559 455|165 | 1.74 ( 8.09 7.05 ns
-1 055 | 467 | 0.04 (097 | 039 | 475|387 | 165|174 | 6.88 | 5997 ns
12 mA STD 064 | 395|005 (114 | 046 | 4.02 [ 1.56 | 3.59 | 1.94 | 6.52 | 2.795 ns
-1 0.55 | 3.36 | 0.04 [ 0.97 | 0.39 | 342 | 156 | 3.05 | 1.94 | 555 | 2.797 ns
16 mA STD 064 | 373005114 | 046 | 184 | 142 | 3.65| 4.11 3.05 | 2.651 ns
-1 055 | 317 | 0.04 1097 | 039 | 184 (142|310 | 3.50 | 3.05 | 2.653 ns
24 mA STD 064 | 344|005 (114 | 046 | 1.70 [ 117 | 3.72 | 4.54 | 2.91 2.405 ns
-1 055 | 292|004 (097 | 039 | 170117 | 3.16 | 3.86 | 2.91 2.407 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-36 + 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzr |tz | iz | thz | tas | tzus | Units
4 mA STD 064 | 1147 | 0.05| 114 | 046 | 1168 [ 9.95 | 1.46 | 1.33 | 14.18 | 12.449 ns
-1 0.55 9.75 [ 0.04 | 0.97 | 0.39 994 (846 (146 | 1.33 | 12.06 | 10.59 ns
6 mA STD 0.64 8.13 [0.05(1.14 | 0.46 828 (7.03(165]|1.65] 10.79 | 9.526 ns
-1 0.55 6.92 [ 0.04 097 | 0.39 705 [ 598|165 ([1.65]| 9.17 8.103 ns
8 mA STD 0.64 813 [ 0.05| 1.14 | 0.46 8.28 [7.03|165(1.65]| 10.79 | 9.526 ns
-1 0.55 6.92 [ 0.04 097 | 0.39 705 [ 598|165 (165 ]| 9.17 8.103 ns
12 mA STD 0.64 6.24 [ 0.05(1.14 | 0.46 6.36 | 545 (177 | 1.85 | 8.86 7.946 ns
-1 0.55 531 [0.04 (097 | 0.39 541 (463 (177|185 | 7.53 6.76 ns
16 mA STD 0.64 582 [0.05(1.14 | 0.46 593 (510 (180|190 | 8.43 7.604 ns
-1 0.55 495 [ 0.04 097 | 0.39 504 (4341180 (190 | 7.17 6.468 ns
24 mA STD 0.64 542 [ 0.05|1.14 | 0.46 552 (508183210 | 8.02 7.581 ns
-1 0.55 461 | 0.04 [ 0.97 | 0.39 470 |1 432 (183|211 | 6.82 6.449 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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2.5V LVCMOS
Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications.

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Table 2-43 + Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

25V

LVCMOS VIL VIH VoL VOH |(loL |loH losL losH e | hH
Drive Min. Max. Min. Max. Max Min. Max. Max.

Strength v v v v v V [mA[mA| mA' mA!  |pAZ|pA2
2 mA -0.3 0.7 1.7 3.6 0.7 1.7 212 18 16 10 | 10
6 mA -0.3 0.7 1.7 3.6 0.7 1.7 6 | 6 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 [ 12 74 65 10 | 10
16 mA -0.3 0.7 1.7 3.6 0.7 1.7 16 | 16 87 83 10 | 10
24 mA -0.3 0.7 1.7 3.6 0.7 1.7 24 | 24 124 169 10 | 10
Notes:

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

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

3. Software default selection highlighted in gray.

Table 2-44 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus /0O Banks

25V

LVCMOS VIL VIH VoL VOH |loL |loH losL losH e | hH
Drive Min. Max. Min. Max. Max. Min.

Strength v v v v ', V  [mA|mA| Max., mA' | Max., mA! [pAZ|pA2
2 mA -0.3 0.7 1.7 3.6 0.7 1.7 2|2 18 16 10 | 10
6 mA -0.3 0.7 1.7 3.6 0.7 1.7 6 | 6 37 32 10 | 10
12 mA -0.3 0.7 1.7 3.6 0.7 1.7 12 | 12 74 65 10 | 10
Notes:

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

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

3. Software default selection highlighted in gray.

Rto VCClfort /t, /t
. R=1k Lz tzLl z1s
Test Point R to GND for ty, / t, / t
:|_ Test Point HZ T "ZH7"ZHS
Datapath 35 pF
P T P Enable Path == 35 oF for t,, / tyus / ty / ty g
35 pF for tyz/ t 7

Figure 2-8 « AC Loading

Table 2-45 « AC Waveforms, Measuring Points, and Capacitive Loads

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

0 25 1.2 35

Note: *Measuring point = Vi, See Table 2-18 on page 2-17 for a complete table of trip points.
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Timing Characteristics

Table 2-46 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | top | toin | tpy |teour | tzL | tzu | tz | thz | tzs | tzas | Units
2mA STD 064 [969 005|145 046 [ 876 |9.69 | 148 | 1.25( 11.26 | 12.187 ns
-1 055 | 824|004 |123| 039 |745]1824 148|125 | 9.58 10.367 ns
6 mA STD 064 (578 (005|145 046 563 (578 1.68 (| 1.62 | 8.13 8.277 ns
-1 055 | 491 (004|123 | 039 4791491169 | 163 | 6.92 7.04 ns
12 mA STD 064 |398|005(145( 046 | 405|384 182|186 | 6.55 6.338 ns
-1 055 1339|004 (123 0.39 | 345|327 183|186 | 558 5.392 ns
16 mA STD 064 [3.75]1005|145| 046 (185|169 | 3.76 | 3.97 | 3.06 2.926 ns
-1 055 | 319004 | 123 | 039 |185]169 | 3.20 | 3.38 | 3.06 2.929 ns
24 mA STD 064 (345|005 (145 046 [ 1.70 ([ 1.35 | 3.84 | 447 | 2.92 2.585 ns
-1 055 | 294|004 123 | 039 | 1711135 3.27|3.80 | 292 2.586 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-47 « 2.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teout | tzL | tzn | tz | thz | tzs | tzus | Units
2mA STD 064 | 1212 | 0.05|1.45| 046 | 1254 | 12.74 | 1.48 | 1.19 | 15.04 | 15.243 ns
-1 0.55 | 10.31 | 0.04 | 123 | 0.39 [ 10.67 | 10.84 | 1.48 | 1.20 | 12.80 | 12.966 ns
6 mA STD 0.64 8.24 (0.05(145| 0.46 9.07 8.74 (1.68 [ 1.57 | 11.57 | 11.237 ns
-1 0.55 7.01 |1 0.04 123 0.39 7.71 743 | 169|157 | 9.84 9.559 ns
12 mA STD 0.64 6.91 | 0.05] 145 0.46 7.04 6.62 | 182180 | 9.54 9.117 ns
-1 0.55 588 (0.04 (123 | 0.39 5.99 563 | 183180 | 81 7.756 ns
16 mA STD 0.64 6.44 (0.05(145| 0.46 6.56 6.18 [ 1.86 [ 1.86 | 9.06 8.678 ns
-1 0.55 548 (0.04 (1.23| 0.39 5.58 526 | 186|186 | 7.71 7.382 ns
24 mA STD 0.64 6.16 [ 0.05 (145 | 0.46 6.15 6.16 [ 1.90 [ 2.10 | 8.65 8.657 ns
-1 0.55 524 |10.04 1123 0.39 5.23 524 1190|210 | 7.36 7.364 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 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.

Table 2-54 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks
1.8V
LVCMOS VIL VIH VOL VOH loL[loH losL losH e | K
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V v v v v v mA[mA| mA’ mA!  |pA2Z[pA2
2 mA -0.3 |0.35*VCCl|0.65*VCCI| 3.6 0.45 [VCCI-045(2 | 2 11 9 10 [ 10
4 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-0.45 4 22 17 10|10
6 mA -0.3 [0.35*VCCI|0.65* V| 3.6 0.45 |VCCI-0.45 6 44 35 10 | 10
8 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-0.45 8 51 45 10|10
12 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCl-0.45|12]12 74 91 10 [ 10
16 mA -0.3 ]0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-0.45|16|16 74 91 10|10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
Table 2-55 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0 1/0 Banks
1.8V
LVCMOS VIL VIH VOL VOH loL|loH losL losH e | il
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V Y, v ' ' ' mA|/mA| mA' mA!  |pA2Z[pAZ?
2 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-045| 2| 2 11 9 10|10
4 mA -0.3 |0.35*VCCl|0.65*VCCI| 3.6 0.45 [VCCI-045( 4 | 4 22 17 10 [ 10
6 mA -0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 [VCCI-045|6 (6 44 35 10|10
8 mA —-0.3 |0.35*VCCI|0.65*VCCI| 3.6 0.45 |VCCI-045| 8 | 8 44 35 10 [ 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
Rto VCClfort »/t, /t
: R=1k z'tzo ' tzis
Test Point R to GND for ty, / t, / t
Test Point HZ T "ZH 7 "ZHS
Datapath 35 pF
P T PF Enable Path == 35 pF for tyy, / tyg / tyy [ty s
35 pF for tyz /{7
Figure 2-9 « AC Loading
Table 2-56 «+ AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.8 0.9 35

Note: *Measuring point = Vy;, See Table 2-18 on page 2-17 for a complete table of trip points.
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Automotive ProASIC3 Flash Family FPGAs

Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Clear
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Figure 2-16 « Timing Model of the Registered 1/0 Buffers with Synchronous Enable and Asynchronous Clear

Revision 5 2-55



&S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Table 2-95 « Output Data Register Propagation Delays

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.70|0.82| ns
tosup Data Setup Time for the Output Data Register 0.37|0.44| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00| ns
tosue Enable Setup Time for the Output Data Register 052|061 ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 0.96|1.12| ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 096|112 ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 027031 ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00(0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 027031 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.25]0.30| ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 025|030 ns
tockmpwH | Clock Minimum Pulse Width High for the Output Data Register 0.41]0.48| ns
tockmpwr | Clock Minimum Pulse Width Low for the Output Data Register 0.37 1043 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs

Output Enable Register

toeckmPwH toEckmPwL

- |~—————
toeHp
[
1 50% 0| 50%
D_Enable
50%.
Enable toewrRE A tOEREMPRE
N OERECPRE
50% 50% 50%
Preset toesudoeHE
toewctr | toErReCCLR toEREMCLR
50% 50% 50%
Clear ]
toEPRE2Q toecLrR2Q
5l 50% ‘ 50% 50%
EOUT
toecLk

Figure 2-19 «

Output Enable Register Timing Diagram

Timing Characteristics

Table 2-96 « Output Enable Register Propagation Delays
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V

Parameter Description -1 [ Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.5410.64| ns
toesup Data Setup Time for the Output Enable Register 0.38(0.45| ns
toEHD Data Hold Time for the Output Enable Register 0.000.00| ns
toEsUE Enable Setup Time for the Output Enable Register 0.53(0.62| ns
toEHE Enable Hold Time for the Output Enable Register 0.0010.00| ns
toecLr2q | Asynchronous Clear-to-Q of the Output Enable Register 0811095 ns
toepre2q | Asynchronous Preset-to-Q of the Output Enable Register 0.811095| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.2710.32| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00|0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.2710.32| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.25(0.30| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.25(0.30| ns
toeckmpwh | Clock Minimum Pulse Width High for the Output Enable Register 0.41(0.48| ns
toeckmpwL | Clock Minimum Pulse Width Low for the Output Enable Register 0.37|043| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs

Timing Waveforms

< teve >
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Figure 2-31 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-32 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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Package Pin Assignments

QN132 QN132 QN132

Pin Number | A3P250 Function Pin Number [ A3P250 Function Pin Number | A3P250 Function
A1 GAB2/I0117UPB3 A37 GBB1/I038RSB0O B25 GND
A2 10117VPB3 A38 GBCO0/I035RSB0O B26 1054PDB1
A3 VCCIB3 A39 VCCIBO B27 GCB2/1052PDB1
A4 GFC1/I0110PDB3 A40 I028RSB0 B28 GND
A5 GFBO0/IO109NPB3 A41 I022RSB0 B29 GCBO0/I049NDB1
A6 VCCPLF A42 I018RSB0O B30 GCC1/1048PDB1
A7 GFA1/10108PPB3 A43 I014RSB0O B31 GND
A8 GFC2/I0105PPB3 Ad4 I011RSBO B32 GBB2/I042PDB1
A9 I0O103NDB3 A45 I007RSB0 B33 VMV1
A10 VCC A46 VCC B34 GBAO0/IO39RSB0O
A11 GEA1/1098PPB3 A4T7 GAC1/IO05RSB0 B35 GBC1/I036RSB0
A12 GEAO/IO98NPB3 A48 GABO0/IO02RSB0 B36 GND
A13 GEC2/I095RSB2 B1 10118VDB3 B37 I026RSB0
A14 I091RSB2 B2 GAC2/10116UDB3 B38 I021RSB0
A15 VCC B3 GND B39 GND
A16 IO90RSB2 B4 GFC0/I0110NDB3 B40 I013RSB0
A17 I087RSB2 B5 VCOMPLF B41 IO08RSBO
A18 I085RSB2 B6 GND B42 GND
A19 I082RSB2 B7 GFB2/10106PSB3 B43 GACO0/I004RSB0
A20 I076RSB2 B8 10103PDB3 B44 GNDQ
A21 I070RSB2 B9 GND C1 GAA2/10118UDB3
A22 VCC B10 GEBO0/IO99NDB3 Cc2 10116VDB3
A23 GDB2/I062RSB2 B11 VMV3 C3 VCC
A24 TDI B12 GEB2/I096RSB2 Cc4 GFB1/10109PPB3
A25 TRST B13 I092RSB2 C5 GFA0/I0108NPB3
A26 GDC1/1058UDB1 B14 GND C6 GFA2/I0107PSB3
A27 VCC B15 IO89RSB2 c7 I0105NPB3
A28 I054NDB1 B16 IO86RSB2 Cs8 VCCIB3
A29 I052NDB1 B17 GND C9 GEB1/I099PDB3
A30 GCA2/I051PPB1 B18 I078RSB2 C10 GNDQ
A31 GCAO0/IO50NPB1 B19 I072RSB2 Cc11 GEA2/I097RSB2
A32 GCB1/1049PDB1 B20 GND C12 I094RSB2
A33 I047NSB1 B21 GNDQ C13 VCCIB2
A34 VCC B22 TMS C14 I088RSB2
A35 I041NPB1 B23 TDO C15 I084RSB2
A36 GBA2/1041PPB1 B24 GDCO0/1058VDB1 C16 I0O80RSB2

4-8
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Package Pin Assignments

FG256 FG256
Pin Number | A3P250 Function Pin Number | A3P250 Function

P9 I076RSB2 T13 I067RSB2
P10 I071RSB2 T14 GDA2/I061RSB2
P11 IO66RSB2 T15 TMS
P12 NC T16 GND
P13 TCK

P14 VPUMP

P15 TRST

P16 GDAO0/1060VDB1

R1 GEA1/I098PDB3

R2 GEAO0/IO98NDB3

R3 NC

R4 GEC2/I095RSB2

R5 I091RSB2

R6 IO88RSB2

R7 I084RSB2

R8 IO80RSB2

R9 I077RSB2

R10 I072RSB2

R11 I068RSB2

R12 I065RSB2

R13 GDB2/I062RSB2

R14 TDI

R15 NC

R16 TDO

T GND

T2 I094RSB2

T3 GEB2/I096RSB2

T4 I0O93RSB2

T5 IO90RSB2

T6 I087RSB2

T7 I083RSB2

T8 I079RSB2

T9 I078RSB2
T10 I073RSB2
T I070RSB2
T12 GDC2/I063RSB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
R17 GDB1/10112PPB1 U9 I0165RSB2 W1 NC
R18 GDC1/I0111PDB1 u10 I0159RSB2 W2 10191PDB3
R19 I0107NDB1 u11 I0151RSB2 W3 NC
R20 VCC u12 I0137RSB2 W4 GND
R21 I0104NDB1 u13 10134RSB2 W5 I0183RSB2
R22 10105PDB1 u14 I0128RSB2 We GEB2/I0186RSB2
T 10198PDB3 u15 VMV1 W7 I0172RSB2
T2 I0198NDB3 u16 TCK W8 I0170RSB2
T3 NC u17 VPUMP W9 I0164RSB2
T4 10194PPB3 u18 TRST W10 I0158RSB2
T5 10192PPB3 u19 GDAO0/I0113NDB1 W11 I0153RSB2
T6 GEC1/I0190PPB3 u20 NC W12 I0142RSB2
T7 I0192NPB3 u21 I0108NDB1 W13 I0135RSB2
T8 GNDQ u22 10109PDB1 W14 I0130RSB2
T9 GEA2/I0187RSB2 V1 NC W15 GDC2/I0116RSB2
T10 I0161RSB2 V2 NC W16 I0120RSB2
T I0155RSB2 V3 GND W17 GDA2/I0114RSB2
T12 I0141RSB2 V4 GEA1/10188PDB3 W18 TMS
T13 I0129RSB2 V5 GEA0/I0188NDB3 W19 GND
T14 I0124RSB2 V6 10184RSB2 W20 NC
T15 GNDQ V7 GEC2/10185RSB2 W21 NC
T16 10110PDB1 V8 I0168RSB2 W22 NC
T17 VJTAG V9 I0163RSB2 Y1 VCCIB3
T18 GDCO0/I0111NDB1 V10 I0157RSB2 Y2 I0191NDB3
T19 GDA1/I0113PDB1 V11 I0149RSB2 Y3 NC
T20 NC V12 I0143RSB2 Y4 I0182RSB2
T21 10108PDB1 V13 I0138RSB2 Y5 GND
T22 I0105NDB1 V14 I0131RSB2 Y6 I0177RSB2
U1 10195PDB3 V15 I0125RSB2 Y7 I0174RSB2
u2 I0195NDB3 V16 GDB2/I0115RSB2 Y8 VCC
u3 I0194NPB3 V17 TDI Y9 VCC
U4 GEB1/I0189PDB3 V18 GNDQ Y10 I0154RSB2
us GEBO0/I0O189NDB3 V19 TDO Y11 I0148RSB2
ué VMV2 V20 GND Y12 I0140RSB2
u7 I0179RSB2 V21 NC Y13 NC
us I0171RSB2 V22 I0109NDB1 Y14 VCC
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