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Temperature Grade Offerings

Package A3P060 A3P125 A3P250 A3P1000
vQ100 C I T C, I T C I T -
FG144 C I T C I T C I T C I T
FG256 - - CILT C I T
FG484 - - - C, I, T
QNG132 - C, 1T C, I T -
Notes:

1. C = Commercial temperature range: 0°C to 70°C
2. | = Industrial temperature range: —40°C to 85°C
3. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T,
4. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Speed Grade and Temperature Grade Matrix

Temperature Grade Std. -1
T (Grade 1 and Grade 2), Commercial, Industrial 3 3
Notes:

1. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T
2. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Contact your local Microsemi SoC Products Group representative for device availability:
http://www.microsemi.com/soc/contact/default.aspx.
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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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Single-Ended I/O Characteristics
3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic (LVTTL) is a general-purpose standard (EIA/JESD) for 3.3 V

applications. It uses an LVTTL input buffer and push-pull output buffer.

Table 2-32 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3VLVTTL/
3.3VLvVCMOS VIL VIH VOL VOH |(lo. [loH losL losH e | il
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength v v ', v v V |mA[mA| mA' mA!  |uAZ|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2|2 27 25 10 [ 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 [ 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 |6 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 8|8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 24 12 (12 109 103 10 | 10
16 mA -0.3 0.8 2 3.6 04 2.4 16 | 16 127 132 10 [ 10
24 mA -0.3 0.8 2 3.6 04 24 |24 (24 181 268 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 2-33 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus /0O Banks
3.3 VLVTTL/
3.3 VLVCMOS VIL VIH VOL VOH |(lo. [loH losL losH e | hn
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength ' ' ', Y, ' V |mAlmA| mA' mA!  [pAZ|pA2
2 mA -0.3 0.8 2 3.6 0.4 24 2|2 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 [ 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 |6 54 51 10 [ 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8|8 54 51 10 [ 10
12 mA -0.3 0.8 2 3.6 0.4 24 12 (12 109 103 10 | 10
16 mA -0.3 0.8 2 3.6 04 24 16 | 16 109 103 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.
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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.
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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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Table 2-52 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpout | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units

2mA STD 063 | 895 (005|140 | 045 | 8.01 (895|120 | 1.09 | 1043 | 11.37 ns
-1 053 | 762004119 | 038 | 682|762 ]| 120 | 1.09 | 8.87 9.68 ns

6 mA STD 063 | 525005140 | 045 | 503 (525|138 | 142 | 7.44 7.67 ns
-1 053 | 447 | 0.04 [ 119 | 0.38 | 4.27 | 447 | 1.38 | 1.42 | 6.33 6.52 ns

12 mA STD 063 | 347 | 0.05 (140 | 045 | 353 (340 | 1.51 | 1.63 [ 5.95 5.82 ns
-1 053 | 295|004 (119 | 0.38 | 3.01 [ 289 | 1.51 | 1.63 [ 5.06 4.95 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 2-53 « 2.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpoyt | top | toin | tpy | teour | tzL tzu | tiz | thz | tzus | tzws | Units

2 mA STD 063 | 11.73 1 0.05| 140 | 045 [ 1151 [ 11.73 [ 1.21 | 1.04 | 13.93 | 14.15 ns
-1 0.53 998 (0.04 (119 | 0.38 9.79 998 | 1.21|1.04 [ 11.85 | 12.03 ns

6 mA STD 0.63 797 [0.05)| 140 045 8.12 796 (1.38]1.37 | 10.54 | 10.38 ns
-1 0.53 6.78 [ 0.04 | 1.19 | 0.38 6.91 6.77 | 139|137 | 896 | 8.83 ns

12 mA STD 0.63 6.09 [0.05)|140 (| 045 | 6.20 596 (151158 8.62 | 8.38 ns
-1 0.53 518 [ 0.04 | 119 0.38 5.28 507 (151158 | 7.33 712 ns

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

Revision 5 2-37



&S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Table 2-66 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

15V
LVCMOS VIL VIH VOL VOH loL[lon| losL losh | e | K
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V Y, Y, ' ' ' mA/mA| mA! | mA! |uA2|uA?
2 mA -0.3(0.30*VCCI|0.7*VCCI| 36 [0.25*VCCI |[0.75*VCCI| 2 | 2 0 0 10 | 10
4 mA -0.310.30*VCCIl |0.7*VCCI| 3.6 [025*VCCI|0.75*VCCI| 4 | 4 0 0 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 tzL! tzs
Test Point R to GND for ty, / t, / t
:|_ Test Point Hz7 ZH " ZHS
Datapath 35 pF
P T PF Enable Path == 35 pF for tyy, / tyg / tyy / ty s
35 pF for tyz/ 1 7
Figure 2-10 « AC Loading
Table 2-67 = AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 15 0.75 35

Note: *Measuring point = Vi, See Table 2-18 on page 2-17 for a complete table of trip points.
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Table 2-97 « Output Enable Register Propagation Delays
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 [ Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.53(0.62| ns
toesup Data Setup Time for the Output Enable Register 037|044 | ns
toeHD Data Hold Time for the Output Enable Register 0.00(0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 0.52(0.61| ns
toEHE Enable Hold Time for the Output Enable Register 0.00(0.00 | ns
toecLr2q | Asynchronous Clear-to-Q of the Output Enable Register 0.79(0.93| ns
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.79(0.93| 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 0.27 (031 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 0.27 (0.31| 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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Table 2-103 » Output DDR Propagation Delays
Commercial-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425V

Parameter Description -1 Std. | Units
topbrocLkQ Clock-to-Out of DDR for Output DDR 0.84 | 0.98 ns
tbbrROSUD1 Data_F Data Setup for Output DDR 0.45 | 0.53 ns
tbprROSUD2 Data_R Data Setup for Output DDR 0.45 | 0.53 ns
{DDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 ns
tbprROCLR2Q Asynchronous Clear-to-Out for Output DDR 0.96 | 1.12 ns
tDDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.27 | 0.31 ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.25 | 0.30 ns
{DDROCKMPWH Clock Minimum Pulse Width High for the Output DDR 0.41 | 0.48 ns
tDDROCKMPWL Clock Minimum Pulse Width Low for the Output DDR 0.37 | 0.43 ns
Fopomax Maximum Frequency for the Output DDR 309 | 263 | MHz

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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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the Fusion, IGLOO/e,
and ProASIC3/E Macro Library Guide.

A
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B_
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Y

B
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A— B Y
B— NAND3 —
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c

Figure 2-24 « Sample of Combinatorial Cells
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Figure 2-27 « Timing Model and Waveforms
Timing Characteristics
Table 2-106 * Register Delays
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V
Parameter Description -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.67 | 0.79 | 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 (0.65| ns
the Enable Hold Time for the Core Register 0.00 [ 0.00 | ns
tcLr2a Asynchronous Clear-to-Q of the Core Register 0491057 | ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.49 1057 | 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 1032 | 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 1032 | ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0251030 | ns
twPRrE Asynchronous Preset Minimum Pulse Width for the Core Register 0251030 | ns
tekMPWH Clock Minimum Pulse Width High for the Core Register 0411048 | ns
tekmPwL Clock Minimum Pulse Width Low for the Core 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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Global Resource Characteristics

A3P250 Clock Tree Topology

Clock delays are device-specific. Figure 2-28 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-28 is driven by a CCC located on the west side of the A3P250 device. It
is used to drive all D-flip-flops in the device.

Central
Global Rib

VersaTile
Rows

Cccc

P

AN

/ Global Spine

Figure 2-28 « Example of Global Tree Use in an A3P250 Device for Clock Routing

Revision 5 2-75



&S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-80. Table 2-114 on page 2-79 to Table 2-125 on
page 2-97 present minimum and maximum global clock delays within each device. Minimum and
maximum delays are measured with minimum and maximum loading.

Timing Characteristics

Table 2-108 « A3P060 Global Resource

Commercial-Case Conditions: T; = 135°C, VCC =1.425V

-1 Std.

Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 087 | 116 | 1.02 | 1.37 ns
tRCKH Input High Delay for Global Clock 0.86 | 1.20 | 1.01 1.42 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRCKsW Maximum Skew for Global Clock 0.35 0.41 ns
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. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-109 - A3P060 Global Resource

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

-1 Std.

Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 085 | 1.13 | 1.00 | 1.33 ns
tRCKH Input High Delay for Global Clock 084 [ 118 | 0.99 | 1.38 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRcksw Maximum Skew for Global Clock 0.34 0.40 ns
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. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-112 « A3P250 Global Resource
Commercial-Case Conditions: T; = 135°C, VCC =1.425V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 096 [ 125 | 1.13 | 147 ns
tRCKH Input High Delay for Global Clock 094 | 128 [ 1.10 | 1.51 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRCKsW Maximum Skew for Global Clock 0.35 0.41 ns

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. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-113 « A3P250 Global Resource
Commercial-Case Conditions: T; = 115°C, VCC =1.425V

-1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 094 [ 122 | 110 | 1.44 ns
tRCKH Input High Delay for Global Clock 092 [ 125 | 1.08 | 147 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRcksw Maximum Skew for Global Clock 0.34 0.40 ns

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. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Output Signal

period_max

period_min

» |-

Note: Peak-to-peak jitter measurements are defined by Tyea-to-peak = Tperiod max = T period min-
Figure 2-29 + Peak-to-Peak Jitter Definition
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Timing Characteristics

Table 2-117 - RAM4K9

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

Parameter | Description -1 | Std. | Units
tas Address Setup Time 0.30(0.36| ns
tAH Address Hold Time 0.00(0.00| ns
tens REN, WEN Setup Time 0.1710.20| ns
teNH REN, WEN Hold Time 0.1210.14| ns
teks BLK Setup Time 0.2810.33| ns
tekH BLK Hold Time 0.02(0.03| ns
tps Input Data (DIN) Setup Time 0.22]0.26| ns
toH Input Data (DIN) Hold Time 0.00/0.00| ns
tcka1 Clock High to New Data Valid on DOUT (output retained, WMODE = 0) 217|255 ns
Clock High to New Data Valid on DOUT (flow-through, WMODE = 1) 2.86(3.37| ns
tcka2 Clock High to New Data Valid on DOUT (pipelined) 1.09(1.28( ns
tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same address—|0.28(0.33| ns
Applicable to Closing Edge
tCZCWWH1 Address collision clk-to-clk delay for reliable write after write on same address—|0.26 (0.30| ns
Applicable to Rising Edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same|0.38|0.45| ns
address—Applicable to Opening Edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same|0.42(0.49| ns
address— Applicable to Opening Edge
trsTBQ RESET Low to Data Out Low on DO (flow-through) 112132 ns
RESET Low to Data Out Low on DO (pipelined) 1.12(1.32( ns
tremrsTe | RESET Removal 0.35|0.41| ns
trecrste | RESET Recovery 1821214 ns
tvpwrsTe | RESET Minimum Pulse Width 0.26(0.30| ns
tcye Clock Cycle Time 3.93(4.62| ns
Fmax Maximum Frequency 255 | 217 | MHz
Notes:

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

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

Table 2-122 « FIFO
Worst-Case Automotive Conditions: T; = 115°C, VCC = 1.425V

Parameter Description -1 | Std. | Units
tens REN, WEN Setup Time 1.93 | 1.64 ns
teNH REN, WEN Hold Time 0.030.02| ns
teks BLK Setup Time 0.27 1032 | ns
tekH BLK Hold Time 0.00 | 0.00 | ns
tps Input Data (WD) Setup Time 0.26 | 0.22 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock High to New Data Valid on RD (flow-through) 3.30 | 2.81 ns
tckaz Clock High to New Data Valid on RD (pipelined) 1.25 | 1.07 ns
tRCKEF RCLK High to Empty Flag Valid 2411 2.05 ns
twekEer WCLK High to Full Flag Valid 2291195 ns
tokar Clock High to Almost Empty/Full Flag Valid 8.68 | 7.38 ns
trRsTFG RESET Low to Empty/Full Flag Valid 2371202 ns
tRsTAF RESET Low to Almost Empty/Full Flag Valid 8591730 | ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 1291110 | ns
RESET Low to Data Out Low on RD (pipelined) 1.29 | 1.10 ns
tREMRSTB RESET Removal 0401034 | ns
tRECRSTB RESET Recovery 210 (179 | ns
tMPWRSTB RESET Minimum Pulse Width 030 (0.25| ns
tcye Clock Cycle Time 453 (385 ns
Fmax Maximum Frequency for FIFO 221 | 260 | MHz

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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4 — Package Pin Assignments
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Note: This is the top view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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Automotive ProASIC3 Flash Family FPGAs

QN132
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Notes:

1. This is the bottom view of the package.
2. The die attach paddle center of the package is tied to ground (GND).

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.actel.com/products/solutions/package/docs.aspx.
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FG144 FG144 FG144

Pin Number A3P060 Function Pin Number A3P060 Function Pin Number A3P060 Function
A1 GNDQ D1 I091RSB1 G1 GFA1/I084RSB1
A2 VMVO0 D2 I092RSB1 G2 GND
A3 GABO0/IO04RSB0O D3 I093RSB1 G3 VCCPLF
A4 GAB1/I0O05RSB0 D4 GAA2/I051RSB1 G4 GFA0/IO85RSB1
A5 IO08RSBO D5 GACO0/IO06RSB0O G5 GND
A6 GND D6 GAC1/I007RSB0O G6 GND
A7 I011RSBO D7 GBCO0/IO19RSB0O G7 GND
A8 VCC D8 GBC1/I020RSB0 G8 GDC1/1045RSB0
A9 I016RSB0 D9 GBB2/I027RSB0 G9 I032RSB0
A10 GBAO0/I023RSB0 D10 I018RSB0O G10 GCC2/I043RSB0
A11 GBA1/1024RSB0 D11 1028RSB0 G11 I031RSB0O
A12 GNDQ D12 GCB1/I037RSB0 G12 GCB2/I042RSB0
B1 GAB2/I053RSB1 E1 VCC H1 VCC
B2 GND E2 GFCO0/I088RSB1 H2 GFB2/I082RSB1
B3 GAA0/IO02RSB0O E3 GFC1/I089RSB1 H3 GFC2/I081RSB1
B4 GAA1/IO03RSBO E4 VCCIB1 H4 GEC1/1077RSB1
B5 IO00RSBO E5 I052RSB1 H5 VCC
B6 I010RSB0O E6 VCCIBO H6 I034RSB0
B7 I012RSB0 E7 VCCIBO H7 I044RSB0
B8 I014RSB0O ES8 GCC1/1035RSB0 H8 GDB2/I055RSB1
B9 GBB0/I021RSB0O E9 VCCIBO H9 GDCO0/I046RSB0
B10 GBB1/I022RSB0 E10 VCC H10 VCCIBO
B11 GND E11 GCAO0/I040RSB0O H11 IO33RSB0O
B12 VMVO E12 I030RSB0O H12 VCcC
C1 I095RSB1 F1 GFBO0/IO86RSB1 J1 GEB1/I075RSB1
C2 GFA2/I083RSB1 F2 VCOMPLF J2 I078RSB1
C3 GAC2/I094RSB1 F3 GFB1/I087RSB1 J3 VCCIB1
c4 VCC F4 IO90RSB1 J4 GECO0/I076RSB1
C5 I0O01RSBO F5 GND J5 I079RSB1
C6 IO09RSBO F6 GND J6 IO80RSB1
Cc7 I013RSB0O F7 GND J7 VCC
C8 I015RSB0 F8 GCCO0/I036RSB0 J8 TCK
(03°) I017RSB0O F9 GCBO0/IO38RSB0O J9 GDAZ2/I054RSB1
C10 GBA2/I025RSB0 F10 GND J10 TDO
c1 I026RSB0 F11 GCA1/I039RSB0O J1 GDA1/I049RSB0
C12 GBC2/I029RSB0 F12 GCA2/I041RSB0O J12 GDB1/I047RSB0

Revision 5 4-11



