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&S Microsemi

Automotive ProASIC3 Device Family Overview
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Figure 1-2 «+ Automotive ProASIC3 Device Architecture Overview with Four /0O Banks (A3P600 and A3P1000)

VersaTiles

The Automotive ProASIC3 core consists of VersaTiles, which have been enhanced beyond the
ProASICPLUS® core tiles. The Automotive ProASIC3 VersaTile supports the following:

» All 3-input logic functions—LUT-3 equivalent
* Latch with clear or set
+ D-flip-flop with clear or set
» Enable D-flip-flop with clear or set
Refer to Figure 1-3 for VersaTile configurations.

LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data — Y Data — —Y
X2— LUT-3}—Y CLK—) D-FF CLK— D-FF
X3— CLR Enable —
cLR —

Figure 1-3 + VersaTile Configurations
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Automotive ProASIC3 DC and Switching Characteristics

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
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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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Automotive ProASIC3 Flash Family FPGAs

Table 2-26 « 1/0 Output Buffer Maximum Resistances’
Applicable to Standard Plus /O Banks

ReuLL-gown | ReuLLup
Standard Drive Strength (Q) (Q)
3.3V LVTTL/3.3VLVCMOS 2mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 25 75
2.5V LVCMOS 2 mA 100 200
6 mA 50 100
12 mA 25 50
1.8 V LVCMOS 2mA 200 225
4 mA 100 112
6 mA 50 56
8 mA 50 56
1.5V LVCMOS 2 mA 200 224
4 mA 100 112
3.3V PCI/PCI-X Per PCI/PCI-X specification 0 0
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance
values depend on VCCI, 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/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLSPEC) /lOLspec
3. R(PULL-UP—MAX) = (VCCImax - VOHspec) /IOHspec

Table 2-27 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R 1 R 2
(WEAK PULL-UP) (WEAK PULL-DOWN)
Q) Q)

VCCI Min. Max. Min. Max.
3.3V 10k 45k 10 k 45k
25V 11k 55 k 12 k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k

Notes:

1. Rweak puLL-up-max) = (VCCImax — VOHspec) / Liweak puLL-UP-MIN)
2. Rweak puLL-Down-max) = (VOLspec) / liweak puLL-DOWN-MIN)
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Automotive ProASIC3 Flash Family FPGAs

Table 2-39 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Automotive-Case Conditions: T; = 115°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 | tzL | tzn | tz | thz | tas | tzus | Units
4 mA STD 0.63 828 | 005|110 | 045 | 844 | 713 | 142 | 1.37 | 10.85 | 9.55 ns
-1 0.53 705|004 (094 038 | 718 [ 6.06 | 1.42 [ 1.37 | 9.23 | 8.12 ns
6 mA STD 0.63 531 (005|110 | 045 | 541 (440|160 [ 168 [ 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
8 mA STD 0.63 531 1005|110 | 045 | 541 (440 (160|168 | 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
12 mA STD 0.63 3.82 |1 005| 110 | 045 | 3.89 | 1.51 | 3.47 | 1.88 | 6.31 2.70 ns
-1 0.53 3.25 1004 | 094 | 038 |331 (151 |29 | 1.88 | 5.37 | 2.71 ns
16 mA STD 0.63 3.60 | 0.05 | 1.10 | 0.45 1.78 | 1.37 | 3.53 | 3.98 | 2.95 | 2.57 ns
-1 0.53 3.07 | 0.04 [ 0.94 | 0.38 1.78 | 1.37 | 3.00 | 3.38 | 295 | 2.57 ns
24 mA STD 0.63 333 1005|110 | 0.45 164 | 113 | 3.60 | 4.39 | 2.81 2.33 ns
-1 053 | 283 (0.04 | 094 0.38 164 [ 1.13 | 3.06 | 3.74 | 2.82 | 2.33 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 2-40+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°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 | ton | tey [teour | tzu | tzw | tiz | thz | tas | tzus | Units
4 mA STD 063 [ 11.09 | 0.05|1.10| 045 | 11.30 | 9.63 | 1.41 | 1.29 | 13.72 | 12.04 ns
-1 0.53 944 | 0.04 [ 094 | 0.38 961 | 819 (141 (1.29 | 11.67 | 10.25 ns
6 mA STD 0.63 7.87 |1 005|110 | 0.45 8.02 | 6.80| 159 | 159 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 (578 159 (1.60 | 8.88 7.84 ns
8 mA STD 0.63 7.87 |1 0.05]|1.10| 0.45 8.02 | 6.80| 159 | 1.59 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 | 578 1159 | 1.60 | 8.88 7.84 ns
12 mA STD 0.63 6.04 | 0.05] 110 | 0.45 6.15 | 527 [ 1.71 [ 1.79 | 8.57 7.69 ns
-1 0.53 514 | 0.04 [ 0.94 | 0.38 523 | 448 [ 1.71 (179 | 7.29 6.54 ns
16 mA STD 0.63 5.63 | 0.05| 1.10 | 0.45 574 | 494|174 | 184 | 8.16 7.36 ns
-1 0.53 479 |1 0.04 094 | 0.38 488 | 420174184 | 6.94 6.26 ns
24 mA STD 0.63 525 | 005|110 | 045 534 | 492 (177 [ 2.04 | 7.76 7.34 ns
-1 0.53 446 | 0.04 094 | 0.38 455 | 418 | 1.77 | 2.04 | 6.60 6.24 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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Output Register
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Automotive ProASIC3 Flash Family FPGAs
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Figure 2-18 « Output Register Timing Diagram

Timing Characteristics

Table 2-94 « Output Data Register Propagation Delays

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

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.72|0.84| ns
tosup Data Setup Time for the Output Data Register 0.38|0.45| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00| ns
tosue Enable Setup Time for the Output Data Register 0.53|0.63| ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 098|115 ns
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register 098 (1.15| 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 0.2710.32| 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 0.27 (032 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 025030 ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.25(0.30| ns
tockmpwr | Clock Minimum Pulse Width High for the Output Data Register 0.41]048| ns
tockmpwL | 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 DC and Switching Characteristics

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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DDR Module Specifications
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Automotive ProASIC3 Flash Family FPGAs

Input DDR Module
Input DDR
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Figure 2-20 « Input DDR Timing Model

Table 2-98 « Parameter Definitions

Parameter Name Parameter Definition Measuring Nodes (from, to)
tboRrRICLKQ1 Clock-to-Out Out_QR B,D

tbDRICLKQ2 Clock-to-Out Out_QF B, E

tDDRISUD Data Setup Time of DDR Input A, B

tDDRIHD Data Hold Time of DDR Input A B
tDDRICLR2Q1 Clear-to-Out Out_QR C,D
tDDRICLR2Q2 Clear-to-Out Out_QF C.E
{DDRIREMCLR Clear Removal C,B
{DDRIRECCLR Clear Recovery C,B

Revision 5
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Timing Characteristics

Table 2-104 - Combinatorial Cell Propagation Delays

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

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=1A tep 049 | 0.57 ns
AND2 Y=A-B tep 0.57 | 0.67 ns
NAND2 Y =1(A-B) trp 0.57 | 0.67 ns
OR2 Y=A+B trp 0.59 | 0.69 ns
NOR2 Y =1(A+B) trp 0.59 | 0.69 ns
XOR2 Y=A®B tep 0.90 1.05 ns
MAJ3 Y =MAJ(A, B, C) tep 0.85 1.00 ns
XOR3 Y=A®B®DC tep 1.06 | 1.25 ns
MUX2 Y=AIS+BS tep 062 | 0.72 ns
AND3 Y=A-B-C trp 0.68 | 0.80 ns

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

derating values.

Table 2-105 - Combinatorial Cell Propagation Delays

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

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.48 | 0.56 ns
AND2 Y=A-B teD 0.56 | 0.66 ns
NAND2 Y =I(A-B) tep 0.56 | 0.66 ns
OR2 Y=A+B teD 0.58 | 0.68 ns
NOR2 Y =!(A+B) teD 0.58 | 0.68 ns
XOR2 Y=A®B tep 0.88 | 1.03 ns
MAJ3 Y =MAJ(A, B, C) tep 0.83 | 0.98 ns
XOR3 Y=A®BDC tep 1.04 | 1.23 ns
MUX2 Y=AIS+BS tep 0.60 | 0.71 ns
AND3 Y=A-B-C tep 0.67 | 0.79 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 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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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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Figure 2-35 « RAM Reset. Applicable to Both RAM4K9 and RAM512x18

Revision 5 2-85



&S Microsemi

Automotive ProASIC3 DC and Switching Characteristics

Table 2-119 - RAM4K9

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

Parameter | Description -1 | Std. [ Units
tas Address Setup Time 0.30|0.35| ns
tAH Address Hold Time 0.00|0.00| ns
tens REN, WEN Setup Time 0.17(0.20| ns
tenH REN, WEN Hold Time 0.12]10.14| ns
teks BLK Setup Time 0.2810.33| ns
tKkH BLK Hold Time 0.0210.03| ns
tbs Input data (DIN) Setup Time 0.22(0.26| ns
toH Input data (DIN) Hold Time 0.00(0.00| ns
tckar Clock High to New Data Valid on DOUT (output retained, WMODE = 0) 2131250 ns
Clock High to New Data Valid on DOUT (flow-through, WMODE = 1) 2.81(3.30( ns
tckaz Clock High to New Data Valid on DOUT (pipelined) 1.07 (1.25( 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
tcoowwn! | 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 DOUT (flow-through) 1.10(1.29( ns
RESET Low to Data Out Low on DOUT (pipelined) 1.1011.29( ns
tremrsTe | RESET Removal 0.3410.40| ns
trecrste | RESET Recovery 1.79(210( ns
tvpwrsTe | RESET Minimum Pulse Width 0.25]0.30( ns
teye Clock Cycle Time 3.85|4.53| ns
Fmax Maximum Frequency 260 | 221 | 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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JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O

Characteristics" section on page 2-12 for more details.

Timing Characteristics

Table 2-125 « JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Parameter Description -2 | 1 Std. Units
tpisu Test Data Input Setup Time ns
toiHD Test Data Input Hold Time ns
trMssu Test Mode Select Setup Time ns
trMDHD Test Mode Select Hold Time ns
trckeq Clock to Q (data out) ns
trsTB20 Reset to Q (data out) ns
Frekmax TCK Maximum Frequency 20 | 20 20 MHz
tTRSTREM ResetB Removal Time ns
tTRSTREC ResetB Recovery Time ns
trrRsTMPW ResetB Minimum Pulse 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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Pin Descriptions and Packaging

insufficient. If a device is in a JTAG chain of interconnected boards, the board containing the device can
be powered down, provided both VJTAG and VCC to the part remain powered; otherwise, JTAG signals
will not be able to transition the device, even in bypass mode.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

VPUMP Programming Supply Voltage

Automotive ProASIC3 devices support single-voltage ISP of the configuration flash and FlashROM. For
programming, VPUMP should be 3.3 V nominal. During normal device operation, VPUMP can be left
floating or can be tied (pulled up) to any voltage between 0 V and the VPUMP maximum. Programming
power supply voltage (VPUMP) range is listed in the datasheet.

When the VPUMP pin is tied to ground, it will shut off the charge pump circuitry, resulting in no sources of
oscillation from the charge pump circuitry.

For proper programming, 0.01 yF and 0.33 yF capacitors (both rated at 16 V) are to be connected in
parallel across VPUMP and GND, and positioned as close to the FPGA pins as possible.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

User Pins

/10 User Input/Output
The 1/0O pin functions as an input, output, tristate, or bidirectional buffer. Input and output signal levels are
compatible with the I/O standard selected.

During programming, 1/Os become tristated and weakly pulled up to VCCI. With VCCI, VMV, and VCC
supplies continuously powered up, when the device transitions from programming to operating mode, the
1/Os are instantly configured to the desired user configuration.
Unused 1I/Os are configured as follows:

* Output buffer is disabled (with tristate value of high impedance)

* Input buffer is disabled (with tristate value of high impedance)

*  Weak pull-up is programmed

GL Globals

GL 1/Os have access to certain clock conditioning circuitry (and the PLL) and/or have direct access to the
global network (spines). Additionally, the global 1/Os can be used as regular I/Os, since they have
identical capabilities. Unused GL pins are configured as inputs with pull-up resistors.

See more detailed descriptions of global 1/0 connectivity in the "Clock Conditioning Circuits in IGLOO
and ProASIC3 Devices" chapter of the Automotive ProASIC3 FPGA Fabric User’s Guide. All inputs
labeled GC/GF are direct inputs into the quadrant clocks. For example, if GAAO is used for an input,
GAA1 and GAA2 are no longer available for input to the quadrant globals. All inputs labeled GC/GF are
direct inputs into the chip-level globals, and the rest are connected to the quadrant globals. The inputs to
the global network are multiplexed, and only one input can be used as a global input.

Refer to the "I/O Structures in IGLOO and ProASIC3 Devices" chapter of the Automotive ProASIC3
FPGA Fabric User’s Guide for an explanation of the naming of global pins.

3-2
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JTAG Pins

Automotive ProASIC3 devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be
run at any voltage from 1.5V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine
to operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to
the part must be supplied to allow JTAG signals to transition the device. Isolating the JTAG power supply
in a separate /O bank gives greater flexibility in supply selection and simplifies power supply and PCB
design. If the JTAG interface is neither used nor planned for use, the VJTAG pin together with the TRST
pin could be tied to GND.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-
up/-down resistor. If JTAG is not used, Actel recommends tying off TCK to GND through a resistor placed
close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 3-1
for more information.

Table 3-1 - Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at2.5V 200 Q to 1 kQ
VJTAG at 1.8V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. Equivalent parallel resistance if more than one device is on the JTAG chain
2. The TCK pin can be pulled up/down.

3. The TRST pin is pulled down.

TDI Test Data Input

Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output

Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-
down resistor could be included to ensure the test access port (TAP) is held in reset mode. The resistor
values must be chosen from Table 3-1 and must satisfy the parallel resistance value requirement. The
values in Table 3-1 correspond to the resistor recommended when a single device is used, and the
equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Actel recommends tying off TRST to GND through a resistor placed close to the FPGA pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.
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vQ100 vQ100 vQ100

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
1 GND 37 VCC 73 GBA2/I041RSBO
2 GAA2/I067RSB1 38 GND 74 VMVO
3 IO68RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I0O69RSB1 40 I087RSB1 76 GBA1/I040RSBO
5 10132RSB1 41 1084RSB1 77 GBAO0/IO39RSB0
6 GAC2/I0131RSB1 42 I081RSB1 78 GBB1/I038RSB0
7 I0130RSB1 43 I075RSB1 79 GBB0/I037RSB0
8 I0129RSB1 44 GDC2/I072RSB1 80 GBC1/I036RSB0
9 GND 45 GDB2/I071RSB1 81 GBCO0/I035RSB0O
10 GFB1/10124RSB1 46 GDA2/I070RSB1 82 I032RSB0
1 GFBO0/I0123RSB1 47 TCK 83 I028RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/10122RSB1 49 TMS 85 I022RSB0
14 VCCPLF 50 VMV1 86 I019RSB0O
15 GFA1/10121RSB1 51 GND 87 VCCIBO
16 GFA2/I0120RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB1 54 TDO 90 I015RSB0
19 GECO0/I0111RSB1 55 TRST 91 I013RSB0O
20 GEB1/I0110RSB1 56 VJTAG 92 I011RSBO
21 GEBO0/I0O109RSB1 57 GDA1/I065RSB0 93 IO09RSBO
22 GEA1/I0108RSBH1 58 GDCO0/I062RSB0 94 I007RSBO
23 GEA0/I0107RSB1 59 GDC1/1061RSB0 95 GAC1/IO05RSB0
24 VMV1 60 GCC2/I059RSB0 96 GACO0/I004RSB0
25 GNDQ 61 GCB2/I058RSB0O 97 GAB1/I0O03RSB0
26 GEA2/10106RSB1 62 GCAO0/I056RSB0 98 GABO0/IO02RSB0
27 GEB2/I0105RSB1 63 GCA1/1055RSB0O 99 GAA1/I001RSBO
28 GEC2/10104RSB1 64 GCCO0/I052RSB0 100 GAAOQ/IO00RSBO
29 10102RSB1 65 GCC1/1051RSB0
30 I0100RSB1 66 VCCIBO
31 IO99RSB1 67 GND
32 I097RSB1 68 VCC
33 I096RSB1 69 1047RSB0
34 IO95RSB1 70 GBC2/I045RSB0
35 I094RSB1 71 GBB2/I043RSB0
36 I093RSB1 72 1042RSB0
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FG144 FG144 FG144

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
A1 GNDQ D1 I0128RSB1 G1 GFA1/10121RSB1
A2 VMVO0 D2 I0129RSB1 G2 GND
A3 GABO0/IO02RSB0 D3 I0130RSB1 G3 VCCPLF
A4 GAB1/IO03RSB0O D4 GAA2/I067RSB1 G4 GFA0/I0122RSB1
A5 I011RSBO D5 GACO0/I004RSB0 G5 GND
AB GND D6 GAC1/IO05RSB0O G6 GND
A7 I018RSB0O D7 GBCO0/I035RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1061RSB0
A9 I025RSB0 D9 GBB2/I043RSB0 G9 I048RSB0
A10 GBAO0/IO39RSB0 D10 1028RSB0 G10 GCC2/I059RSB0
A11 GBA1/I040RSB0 D11 1044RSB0 G11 I047RSB0
A12 GNDQ D12 GCB1/I053RSB0 G12 GCB2/I058RSB0
B1 GAB2/I069RSB1 E1 VCC H1 VCC
B2 GND E2 GFC0/I0125RSB1 H2 GFB2/I0119RSB1
B3 GAA0/IO00RSBO E3 GFC1/I0126RSB1 H3 GFC2/I0118RSB1
B4 GAA1/IO01RSBO E4 VCCIB1 H4 GEC1/10112RSB1
B5 IO08RSBO E5 I068RSB1 H5 VCC
B6 I014RSB0O E6 VCCIBO H6 IO50RSB0O
B7 I019RSB0O E7 VCCIBO H7 IO60RSB0O
B8 I022RSB0 E8 GCC1/I051RSB0O H8 GDB2/I071RSB1
B9 GBB0/I0O37RSB0 E9 VCCIBO H9 GDCO0/I062RSB0
B10 GBB1/I038RSB0O E10 VCC H10 VCCIBO
B11 GND E11 GCAO0/I0O56RSB0 H11 I049RSB0
B12 VMVO E12 I046RSB0 H12 VCC
C1 10132RSB1 F1 GFBO0/I0123RSB1 J1 GEB1/I0110RSB1
C2 GFA2/I0120RSB1 F2 VCOMPLF J2 I0115RSB1
C3 GAC2/10131RSB1 F3 GFB1/10124RSB1 J3 VCCIB1
C4 VCC F4 I0127RSB1 J4 GECO0/I0111RSB1
C5 I010RSBO F5 GND J5 I0116RSB1
C6 I012RSB0O F6 GND J6 I0117RSB1
Cc7 I021RSB0O F7 GND J7 VCC
C8 I024RSB0O F8 GCCO0/I052RSB0 J8 TCK
C9 1027RSB0O F9 GCBO0/I054RSB0 J9 GDA2/I070RSB1
C10 GBA2/I041RSB0O F10 GND J10 TDO
Cc11 I042RSB0 F11 GCA1/I055RSB0 J11 GDA1/I065RSB0
C12 GBC2/I045RSB0 F12 GCA2/I057RSB0 J12 GDB1/I063RSB0
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FG256
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Note: This is the bottom 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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FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function
Y15 VCC AB7 I0167RSB2
Y16 NC AB8 I0162RSB2
Y17 NC AB9 I0156RSB2
Y18 GND AB10 I0150RSB2
Y19 NC AB11 10145RSB2
Y20 NC AB12 10144RSB2
Y21 NC AB13 I0132RSB2
Y22 VCCIB1 AB14 I0127RSB2
AA1 GND AB15 I0126RSB2
AA2 VCCIB3 AB16 I0123RSB2
AA3 NC AB17 I0121RSB2
AA4 I0181RSB2 AB18 I0118RSB2
AA5 I0178RSB2 AB19 NC
AAB I0175RSB2 AB20 VCCIB2
AA7 I0169RSB2 AB21 GND
AA8 I0166RSB2 AB22 GND
AA9 I0160RSB2
AA10 I0152RSB2
AA11 I0146RSB2
AA12 I0139RSB2
AA13 I0133RSB2
AA14 NC
AA15 NC
AA16 I0122RSB2
AA17 I0119RSB2
AA18 I0117RSB2
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 I0180RSB2
AB5 I0176RSB2
AB6 I0173RSB2
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5 — Datasheet Information

List of Changes

The following table lists critical changes that were made in each revision of the Automotive ProASIC3
datasheet.

Revision Changes Page

Revision 5 The "Automotive ProASIC3 Ordering Information" section has been updated to 1-1
(January 2013) mention "Y" as "Blank" mentioning "Device Does Not Include License to Implement
IP Based on the Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43222).

Added a note to Table 2-2 - Recommended Operating Conditions (SAR 43675): The 2-2
programming temperature range supported is T,pient = 0°C to 85°C.

The note in Table 2-116 « Automotive ProASIC3 CCC/PLL Specification referring the 2-80
reader to SmartGen was revised to refer instead to the online help associated with
the core (SAR 42560).

Live at Power-Up (LAPU) has been replaced with ’Instant On’. NA

Revision 4 The "Specifying 1/O States During Programming" section is new (SAR 34691). 1-6
(September 2012)

Table 2-2 « Recommended Operating Conditions was revised to change VPUMP 2-2
values for programming mode from "3.0 to 3.6" to "3.15 to 3.45" (SAR 34703).

Maximum values for VIL and VIH were corrected in LVPECL Table 2-86 ¢« Minimum 2-52
and Maximum DC Input and Output Levels (SAR 37693).

Values were added for Fpprimax @and Fppomax in the following tables (SAR 34804): | 2-64 to
Table 2-99 ¢ Input DDR Propagation Delays (T ;= 135°C) 2-68
Table 2-100 ¢ Input DDR Propagation Delays (T; = 115°C)
Table 2-102 » Output DDR Propagation Delays (T; = 135°C)
Table 2-103 » Output DDR Propagation Delays (T; = 115°C)

Added values for minimum pulse width and removed the FRMAX row from 2-76
Table 2-108 through Table 2-115 in the "Global Tree Timing Characteristics" section.
Use the software to determine the FRMAX for the device you are using (SAR 36966).

SRAM collision data was added to Table 2-117 « RAM4K9 through Table 2-120 «| 2-86 to
RAM512X18. Maximum frequency, Fyax, was updated in Table 2-118 « RAM512X18 2-89
(SAR 40859).

The "VMVx 1/O Supply Voltage (quiet)" section was revised. The sentence, "Within 3-1
the package, the VMV plane is decoupled from the simultaneous switching noise
originating from the output buffer VCCI domain" was replaced with, "Within the
package, the VMV plane biases the input stage of the 1/Os in the 1/O banks" (SAR
38323). VMV pins must be connected to the corresponding VCCI pins, as noted in
the "VMVx I/O Supply Voltage (quiet)" section, for an ESD enhancement.

Libero Integrated Design Environment (IDE) was changed to Libero Systeom-on- N/A
Chip (SoC) throughout the document (SAR 40266).

Revision 3 The "Security" section was modified to clarify that Microsemi does not support 1-1
(September 2012) | read-back of programmed data.
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