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ProASIC3 Device Family Overview

Advanced Flash Technology

The ProASIC3 family offers many benefits, including nonvolatility and reprogrammability through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

Advanced Architecture

& Microsemi

Power Matters.

The proprietary ProASIC3 architecture provides granularity comparable to standard-cell ASICs. The ProASIC3 device
consists of five distinct and programmable architectural features (Figure 1-1 and Figure 1-2 on page 1-4):

*  FPGA VersaTiles

* Dedicated FlashROM

* Dedicated SRAM/FIFO memoryJr

« Extensive CCCs and PLLs!

* Advanced I/O structure
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Note: *Not supported by A3P015 and A3P030 devices

Figure 1-1 « ProASIC3 Device Architecture Overview with Two 1/0 Banks (A3P015, A3P030, A3P060, and

A3P125)

1+ The A3P015 and A3P030 do not support PLL or SRAM.
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ProASIC3 DC and Switching Characteristics Powor Makters>

VCC =VCCI + VT
4 where VT can be from 0.58 V to 0.9 V (typically 0.75 V)
vee 1t

VCC = 1.575 V—

. Region 4: 1/0 Region 5: /O buffers are ON

Region 1: 1/0 Buffers are OFF buffers are ON. and power supplies are within
1/Os are functional specification.
(except differential 1/0Os meet the entire datasheet
but slower because VCCI and timer specifications for
is below specification. For the speed, VIH/VIL, VOH / VOL,
same reason, input buffers do not etc.

meet VIH / VIL levels, and output

buffers do not meet VOH / VOL levels.

VCC = 1.425 V-

Region 2:1/0 buffers are ON. Region 3: 1/0 buffers are ON.

1/0s 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

1/Os are functional; /0 DC
specifications are met,
but I/Os are slower because

the VCC is below specification.

output buffers do not meet VOH / VOL levels.
Activation trip point:
V,=085V£0.25V
Deactivation trip point:
Vy4=0.75V£0.25V

Region 1: 1/0 buffers are OFF

f f

Activation trip point: Min VCCI datasheet specification

V,=09V+03V voltage at a selected 1/0
Deactivation trip point: standard; i.e., 1.425V or 1.7V

Vg=08V+03V or2.3Vor3.0V

VCCI

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

Package Thermal Characteristics
The device junction-to-case thermal resistivity is 0. and the junction-to-ambient air thermal resistivity is 0;,. The
thermal characteristics for 6;, are shown for two air flow rates.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-11 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings1
Applicable to Advanced I/0 Banks

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC3 (mW)? PAC10 (WW/MHz)3
Single-Ended
3.3V LVTTL/3.3VLVCMOS 35 3.3 - 468.67
3.3 V LVCMOS Wide Range* 35 3.3 - 468.67
2.5V LVCMOS 35 25 - 267.48
1.8 V LVCMOS 35 1.8 - 149.46
1.5V LVCMOS 35 1.5 - 103.12
(JESD8-11)
3.3V PCI 10 3.3 - 201.02
3.3V PCI-X 10 3.3 - 201.02
Differential
LVDS - 25 7.74 88.92
LVPECL - 3.3 19.54 166.52
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
PDCS3 is the static power (where applicable) measured on VCCI.

2
3. PAC10 is the total dynamic power measured on VCC and VCCI.
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.

Table 2-12 « Summary of I/O Output Buffer Power (Per Pin) — Default I/O Software Settings1
Applicable to Standard Plus 1/O Banks

Static Power Dynamic Power
CLoap (PF) VCCI (V) PDC3 (mW)?2 PAC10 (uWW/MHz)3

Single-Ended

3.3V LVTTL/3.3VLVCMOS 35 3.3 - 452.67

3.3 V LVCMOS Wide Range* 35 3.3 - 452.67
2.5V LVCMOS 35 25 - 258.32

1.8 V LVCMOS 35 1.8 - 133.59
1.5V LVCMOS (JESD8-11) 35 1.5 - 92.84
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.
Ppc3 is the static power (where applicable) measured on VMV.

2
3. Pac1g is the total dynamic power measured on VCC and VMV.
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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Power Matters.” ProASIC3 Flash Family FPGAs

RAM Contribution—PMEMORy

Pumemory = Pactt * NeLocks * Freap-cLock * Bz *+ Pact2 * NaLock * Fwrite-cLock * Bs

NgLocks is the number of RAM blocks used in the design.

FreaD-cLock is the memory read clock frequency.

[3, is the RAM enable rate for read operations.

FwrITE-cLOCK IS the memory write clock frequency.

B3 is the RAM enable rate for write operations—guidelines are provided in Table 2-17 on page 2-14.
PLL Contribution—Ppy

PpLL = Poca *+ Pac1s *Felkout

FcLkourt is the output clock frequency.”

Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the toggle rate of a
net is 100%, this means that this net switches at half the clock frequency. Below are some examples:

+ The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:
— Bit0 (LSB) = 100%
- Bit1 =50%

Bit 2 =25%

Bit 7 (MSB) = 0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When nontristate
output buffers are used, the enable rate should be 100%.

Table 2-16 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol Toggle rate of VersaTile outputs 10%
ol I/O buffer toggle rate 10%

Table 2-17 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B4 I/0 output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%

The PLL dynamic contribution depends on the input clock frequency, the number of output clock signals generated by the PLL, and the
frequency of each output clock. If a PLL is used to generate more than one output clock, include each output clock in the formula by
adding its corresponding contribution (Pac14 * Forkout product) to the total PLL contribution.
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Power Matters.

Table 2-26 « Summary of I/O Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)
Standard I/O Banks

38 &
TS =
Do ~ —
o ° S
£ =< © 7]
=] © = o —
o 2 - A
S o o | & ™
2 os | 2 > m ®
@ 2818 |2 |||z |2|le|S|e|lT|lal®
o |22 5 |8 |5|5|E|SE|E|5|L |2 |28|L | s
OStandard | § |55 | g | § |&| 8| 5| 5|5 |8 | 8|53 2[5
3.3V LVTTL/ 8mA | 8mA | High| 35 - 1045(3.29|0.03]|0.75(0.3213.36|280(1.79]|2.01| ns
3.3V LVCMOS
3.3V LVCMOS|100 pA| 8 mA | High| 35 - 1045(15.09]003(1.13]10.32|5.09(4.25|277|3.11 | ns
Wide Range2
2.5V LVCMOS [ 8mA [ 8mA | High| 35 —1045(356]0.03(096|0.32|340(3.56|1.78[1.91| ns
1.8 VLVCMOS | 4 mA | 4 mA | High| 35 —1045(4.74]10.03|1090(0.3214.02(4.74]11.80|1.85| ns
1.5VLVCMOS | 2mA [ 2mA | High| 35 - 10455711003 (1.06|0.32|4.71(5.711183[1.83| ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2-25
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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-33 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard Plus 1/0 Banks

Drive Strength IOSL (mA)1 IOSH (mA)1

3.3V LVTTL/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
3.3V LVCMOS Wide Range2 100 pA Same as regular Same asregular 3.3V

3.3 VLVCMOS LVCMOS

2.5V LVCMOS 2mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8 VLVCMOS 2mA 11 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 109 103

specification

Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. IOSL/IOSH dependent on the I/O buffer drive strength selected for wide
range applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-
B specification.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-44 +« 3.3V LVTTL/ 3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 0.66 968 [ 0.04 (1.00| 043 9.86 842 (228221 ] 12.09 | 10.66 ns

—1 056 | 823 |0.04)|085| 036 | 839 | 717 [1.94 | 1.88 [ 10.29 | 9.07 ns
-2 049 | 723 |0.03|0.75| 032 | 736 | 6.29 [1.70 [ 1.65 | 9.03 | 7.96 ns
4 mA Std. 066 | 9.68 | 0.04|1.00( 043 | 9.86 | 842 | 228 |221]12.09 | 10.66 ns
—1 056 | 823 | 0.04|085( 036 | 839 | 717 | 1.94 [ 1.88 | 10.29 | 9.07 ns

-2 049 | 723 |0.03|0.75| 032 | 736 | 6.29 [1.70 [ 1.65 | 9.03 | 7.96 ns

6 mA Std. 0.66 | 6.70 | 0.04|1.00| 043 | 682 | 589 [258 274 9.06 | 8.12 ns

-1 056 | 5,70 | 0.04|0.85| 036 | 580 | 5.01 (220 (233 | 7.71 6.91 ns
-2 049 | 500 |0.03|0.75| 032 | 510 | 440 (193|205 6.76 | 6.06 ns
8 mA Std. 066 | 6.70 | 0.04 | 100 043 | 682 | 589 | 258 (274 | 9.06 | 8.12 ns
—1 056 | 5,70 | 0.04 |085| 0.36 | 580 [ 5.01 | 220 (233 | 7.71 6.91 ns

-2 049 | 500 | 0.03|0.75| 032 | 510 | 4.40 | 193 [205| 6.76 | 6.06 ns

12 mA Std. 0.66 | 5.05 | 0.04|1.00| 043 | 514 | 451 (279 (3.08 | 7.38 | 6.75 ns

—1 056 | 429 |0.04)|085| 036 | 437 | 3.84 (238262 6.28 | 5.74 ns
-2 049 | 3.77 | 0.03|0.75| 032 | 3.84 | 3.37 (209 (230 | 551 5.04 ns
16 mA Std. 066 | 5.05 | 0.04|100 | 043 | 514 | 451 | 279 (3.08| 7.38 | 6.75 ns
—1 056 | 429 |0.04)|085| 036 | 437 | 3.84 (238262 6.28 | 5.74 ns

-2 049 | 3.77 |0.03|0.75| 032 | 3.84 | 3.37 (209230 | 551 5.04 ns

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

Table 2-45« 3.3 VLVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/0O Banks

Drive Speed

Strength Grade toout top toin tpy teout tz tzH t 2z thz Units

2mA Std. 0.66 7.07 | 0.04 | 1.00 0.43 720 | 6.23 | 2.07 | 2.15 ns
-1 0.56 6.01 0.04 | 0.85 0.36 6.12 | 530 | 1.76 | 1.83 ns
-2 0.49 528 | 0.03 | 0.75 0.32 537 | 465 | 155 | 1.60 ns

4 mA Std. 0.66 7.07 | 0.04 | 1.00 0.43 720 | 6.23 | 2.07 | 215 ns
-1 0.56 6.01 0.04 | 0.85 0.36 6.12 | 530 | 1.76 | 1.83 ns
-2 0.49 528 | 0.03 | 0.75 0.32 537 | 465 | 155 | 1.60 ns

6 mA Std. 0.66 4.41 0.04 | 1.00 0.43 449 | 375 | 239 | 2.69 ns
-1 0.56 3.75 | 0.04 | 0.85 0.36 382 | 319 | 2.04 | 2.29 ns
-2 0.49 329 | 0.03 | 0.75 0.32 3.36 | 280 | 1.79 | 2.01 ns

8 mA Std. 0.66 4.41 0.04 | 1.00 0.43 449 | 3.75 | 239 | 2.69 ns
—1 0.56 3.75 | 0.04 | 0.85 0.36 382 | 319 | 2.04 | 229 ns
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ProASIC3 DC and Switching Characteristics

Table 2-62 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
4 mA Std. 066 |[828 004 (130] 043 (741|828 225|207 | 9.64 10.51 ns
-1 056 [7.04]004(|110] 036 (6.30 | 7.04 [ 192 | 1.76 | 8.20 8.94 ns
-2 049 [6.18 1003 097 | 0.32 (553|618 | 1.68 | 155 | 7.20 7.85 ns
6 mA Std. 066 | 4.85(0.04130]| 043 |4.65| 485|259 | 2.71 6.88 7.09 ns
-1 056 | 413 (0.04 110 ] 0.36 | 3.95| 4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 | 362 (003|097 | 032 347|362 |193|202]| 514 5.29 ns
8 mA Std. 066 [485)|0.04 (130 | 043 |4.65 | 4.85 | 259 | 2.71 6.88 7.09 ns
-1 056 [ 4131004 (110 ]| 0.36 | 3.95|4.13 | 2.20 | 2.31 5.85 6.03 ns
-2 049 [362 003|097 ] 032 (347|362 (193|202 | 514 5.29 ns
12 mA Std. 066 | 3.21 | 0.04 [ 1.30 | 043 | 3.27 | 3.14 | 2.82 | 3.11 5.50 5.38 ns
—1 056 | 273 |0.04 110 | 0.36 | 2.78 | 267 | 240 | 2.65 | 4.68 4.57 ns
-2 049 | 239|003 (097 | 032 | 244 (235|211 | 232 | 4.11 4.02 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.

Table 2-63 » 2.5V LVCMOS Low Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Applicable to Standard Plus 1/0O Banks

Drive Speed
Strength | Grade | tpout | top | ton | tey |teout | tzu | tzw | tiz | thz | tzs | tzus | Units
4 mA Std. 0.66 | 10.84 | 0.04 | 1.30 | 0.43 | 10.64 | 10.84 | 2.26 | 1.99 | 12.87 | 13.08 | ns
-1 056 | 922 | 0.04 110 | 0.36 | 9.05 | 9.22 | 1.92 | 1.69 | 10.95 | 11.12 ns
-2 049 | 810 | 0.03|097 | 032 | 7.94 | 810 | 1.68 [ 1.49| 961 | 9.77 ns
6 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 (261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04 110 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
8 mA Std. 066 | 7.37 | 004|130 043 | 750 | 7.36 | 259 261 | 9.74 | 9.60 ns
-1 0.56 | 6.27 | 0.04|110| 0.36 | 6.38 | 6.26 | 2.20 [ 222 | 829 | 8.16 ns
-2 049 | 550 | 0.03]|097 | 032 | 560 | 550 | 193195 | 7.27 | 717 ns
12 mA Std. 066 | 563 |[0.04|130| 043 | 573 | 551 |283|3.01| 7.97 | 7.74 ns
-1 056 | 479 | 004|110 0.36 | 488 | 468 | 241256 | 6.78 | 6.59 ns
-2 049 | 420 | 0.03|097 | 032 | 428 | 411 | 211 [225]| 595 | 5.78 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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Power Matters.

Table 2-64 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade toout tpp toin tpy teout tzL tzn t 2z thz Units
2mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 191 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
4 mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 1.9 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
6 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 2.38 | 255 ns
-1 0.56 4.05 | 0.04 | 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 ns
8 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 238 | 255 ns
-1 0.56 4.05 [ 0.04 [ 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 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.

Table 2-65 + 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed
Strength Grade toour top toin tpy teour tzL tzy t 2z thz Units
2mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 152 | 1.37 ns
4 mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 1.52 | 1.37 ns
6 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 178 | 1.84 ns
8 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 1.78 | 1.84 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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ProASIC3 DC and Switching Characteristics

Timing Characteristics

Table 2-105 - Combinatorial Cell Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

& Microsemi

Power Matters.

Combinatorial Cell Equation Parameter -2 -1 Std. Units
INV Y=1A tpp 0.40 0.46 0.54 ns
AND2 Y=A'B tep 0.47 0.54 0.63 ns
NAND2 Y=I!(A-B) tep 0.47 0.54 0.63 ns
OR2 Y=A+B tpp 0.49 0.55 0.65 ns
NOR2 Y =1(A+B) trp 0.49 0.55 0.65 ns
XOR2 Y=A®B tep 0.74 0.84 0.99 ns
MAJ3 Y = MAJ(A, B, C) tpp 0.70 0.79 0.93 ns
XOR3 Y=A@BDC tep 0.87 1.00 1.17 ns
MUX2 Y=AIS+BS tep 0.51 0.58 0.68 ns
AND3 Y=A-B-C tpp 0.56 0.64 0.75 ns

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

VersaTile Specifications as a Sequential Module

The ProASIC3 library offers a wide variety of sequential cells, including flip-flops and latches. Each has a data input
and optional enable, clear, or preset. In this section, timing characteristics are presented for a representative sample
from the library. For more details, refer to the Fusion, IGLOO/e, and ProASIC3/E Macro Library Guide.

Data Out
—D Q

DFN1

CLK >

Data D Q Out
DFN1CA1

CLK >

CLR

Data Out
L =
Enl  prFN1E1
CLK}
PRE
Data Out
D Q
Enl pri1E1P1
CLK
—D

Figure 2-26 « Sample of Sequential Cells
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RESET N
trsTBQ
>

DOUT|RD Dm X Z X D

Figure 2-35 « RAM Reset. Applicable to Both RAM4K9 and RAM512x18.
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ReLK m/—L
WCLK
tMPWRSTB ltRSTCP
RESET N *
trRsTFG
EvpTY XK
< tRsTAF .
AEVPTY KKK
t
RSTFG
FuLL KON
< tRsTAF .
AFULL SCRCIKSON
WA/RA
(Address Counter) X X X X MATCH (A,)

Figure 2-39 * FIFO Reset
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(Address Counter) NOMATCH X NOMATCH X Dist=AEF_TH X MATCH (EMPTY)

Figure 2-40 » FIFO EMPTY Flag and AEMPTY Flag Assertion
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Table 2-121 « A3P250 FIFO 1kx4
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. Units
tens REN, WEN Setup Time 4.05 4.61 542 ns
teNH REN, WEN Hold Time 0.00 0.00 0.00 ns
teks BLK Setup Time 0.19 0.22 0.26 ns
tekH BLK Hold Time 0.00 0.00 0.00 ns
tbs Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 2.18 ns
tckAF Clock High to Almost Empty/Full Flag Valid 6.19 7.05 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 1.93 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 1.05 1.23 ns
tREMRSTB RESET Removal 0.29 0.33 0.38 ns
tRECRSTB RESET Recovery 1.50 1.71 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 0.24 0.29 ns
teye Clock Cycle Time 3.23 3.68 4.32 ns
Fmax Maximum Frequency for FIFO 310 272 231 MHz
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3 — Pin Descriptions

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V. VCC is required for powering the JTAG state machine
in addition to VJTAG. Even when a device is in bypass mode in a JTAG chain of interconnected devices,
both VCC and VJTAG must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's 1/0 output buffers and I/O logic. Bx is the /O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.5V,
1.8V, 2.5V, or 3.3V, nominal voltage. In general, unused I/0O banks should have their corresponding
VCCIX pins tied to GND. If an output pad is terminated to ground through any resistor and if the
corresponding VCCIX is left floating, then the leakage current to ground is ~ OuA. However, if an output
pad is terminated to ground through any resistor and the corresponding VCCIX grounded, then the
leakage current to ground is ~ 3 uA. For unused banks the aforementioned behavior is to be taken into
account while deciding if it's better to float VCCIX of unused bank or tie it to GND.

VMVx 1/0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the 1/Os in the 1/0 banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each 1/0O bank. VMVx can be 1.5V, 1.8V, 25V, or
3.3V, nominal voltage. Unused I/O banks should have their corresponding VMV pins tied to GND. VMV
and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be connected to
the corresponding VCCI pins of the same bank (i.e., VMVO0 to VCCIB0, VMV1 to VCCIB1, etc.).

VCCPLA/B/C/D/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5 V.

When the PLLs are not used, the Designer place-and-route tool automatically disables the unused PLLs
to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to ground.
Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple VCC noise
from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning Circuits in
IGLOO and ProASIC3 Devices" chapter of the ProASIC3 FPGA Fabric User’s Guide for a complete
board solution for the PLL analog power supply and ground.

There is one VCCPLF pin on ProASIC3 devices.
VCOMPLA/B/C/D/E/F PLL Ground
Ground to analog PLL power supplies. When the PLLs are not used, the Designer place-and-route tool

automatically disables the unused PLLs to lower power consumption. The user should tie unused
VCCPLx and VCOMPLXx pins to ground.

There is one VCOMPLF pin on ProASIC3 devices.
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Package Pin Assignments

QN48 QN48

Pin Number | A3P030 Function Pin Number | A3P030 Function

1 I082RSB1 37 1024RSB0

2 GECO0/I0O73RSB1 38 I022RSB0

3 GEA0/IO72RSB1 39 I020RSB0

4 GEBO0/IO71RSB1 40 I018RSB0O

5 GND 41 I016RSB0

6 VCCIB1 42 I014RSB0O

7 I068RSB1 43 I010RSB0O

8 I067RSB1 44 IO08RSBO

9 I066RSB1 45 IO06RSBO

10 IO65RSB1 46 I004RSB0

1 I064RSB1 47 I002RSB0O

12 I062RSB1 48 IO00RSBO

13 I061RSB1

14 IO60RSB1

15 IO57RSB1

16 IO55RSB1

17 IO53RSB1

18 VCC

19 VCCIB1

20 I046RSB1

21 I042RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 IO38RSB0O

30 GDB0/I034RSB0

31 GDAO0/IO33RSB0

32 GDCO0/I032RSB0

33 VCCIBO

34 GND

35 VCC

36 I025RSB0
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number [ A3P030 Function Pin Number | A3P030 Function Pin Number | A3P030 Function
A1 I001RSB1 A37 I026RSB0 B25 GND
A2 I081RSB1 A38 I023RSB0 B26 NC
A3 NC A39 NC B27 I041RSB0O
A4 IO80RSB1 A40 I022RSB0 B28 GND
A5 GEC0/I0O77RSB1 Ad1 I020RSB0O B29 GDAO0/I037RSB0
A6 NC A42 I018RSB0 B30 NC
A7 GEBO/IO75RSB1 A43 VCC B31 GND
A8 I073RSB1 Ad4 I015RSB0 B32 IO33RSB0O
A9 NC A45 I012RSB0 B33 IO30RSBO
A10 VCC A46 I010RSBO B34 I027RSB0
A11 I071RSB1 A47 IO09RSBO B35 I024RSB0
A12 I068RSB1 A48 IO06RSB0O B36 GND
A13 I063RSB1 B1 I002RSB1 B37 I021RSB0O
A14 IO60RSB1 B2 I082RSB1 B38 I019RSB0O
A15 NC B3 GND B39 GND
A16 IO59RSB1 B4 I079RSB1 B40 I016RSB0
A17 IO57RSB1 B5 NC B41 I013RSB0O
A18 VCcC B6 GND B42 GND
A19 I054RSB1 B7 I074RSB1 B43 IO08RSBO
A20 I052RSB1 B8 NC B44 IO05RSB0O
A21 I049RSB1 B9 GND C1 IO03RSB1
A22 I048RSB1 B10 I070RSB1 Cc2 IO00RSB1
A23 I047RSB1 B11 I067RSB1 C3 NC
A24 TDI B12 I064RSB1 C4 IO78RSB1
A25 TRST B13 I061RSB1 C5 GEAO0/IO76RSB1
A26 I044RSB0 B14 GND C6 NC
A27 NC B15 I058RSB1 c7 NC
A28 I043RSB0 B16 I056RSB1 C8 VCCIB1
A29 [042RSB0 B17 GND C9 IO69RSB1
A30 I040RSB0O B18 IO53RSB1 c10 I066RSB1
A31 IO39RSB0O B19 IO50RSB1 c1 I065RSB1
A32 GDCO0/I036RSB0 B20 GND C12 I062RSB1
A33 NC B21 I046RSB1 C13 NC
A34 VCC B22 TMS C14 NC
A35 I034RSB0O B23 TDO C15 IO55RSB1
A36 I031RSB0O B24 I045RSB0 Cc16 VCCIB1
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ProASIC3 Flash Family FPGAs

QN132 QN132 QN132

Pin Number | A3P060 Function Pin Number [ A3P060 Function Pin Number | A3P060 Function
A1 GAB2/IO00RSB1 A37 GBB1/I025RSB0 B25 GND
A2 I093RSB1 A38 GBCO0/I022RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/I045RSB0
A4 GFC1/I089RSB1 A40 I021RSBO B28 GND
A5 GFBO0/IO86RSB1 A41 I018RSB0O B29 GCB0/I041RSB0O
AB VCCPLF A42 I015RSB0 B30 GCC1/1038RSB0
A7 GFA1/I084RSB1 A43 I014RSB0O B31 GND
A8 GFC2/I081RSB1 Ad4 I011RSBO B32 GBB2/I030RSB0O
A9 I078RSB1 A45 GAB1/IO08RSB0 B33 VMVO
A10 VCC A46 NC B34 GBAO0/I026RSB0O
A11 GEB1/I075RSB1 A4T7 GABO/IO07RSB0 B35 GBC1/I023RSB0
A12 GEAO0/I072RSB1 A48 I004RSB0O B36 GND
A13 GEC2/I069RSB1 B1 I001RSB1 B37 I020RSB0
A14 I065RSB1 B2 GAC2/1094RSB1 B38 I017RSB0
A15 VCC B3 GND B39 GND
A16 I064RSB1 B4 GFCO0/I088RSB1 B40 I012RSB0
A17 I063RSB1 B5 VCOMPLF B41 GACO0/IO09RSB0O
A18 I062RSB1 B6 GND B42 GND
A19 I061RSB1 B7 GFB2/I082RSB1 B43 GAA1/I006RSB0
A20 I058RSB1 B8 I0O79RSB1 B44 GNDQ
A21 GDB2/I055RSB1 B9 GND C1 GAA2/I002RSB1
A22 NC B10 GEBO0/IO74RSB1 Cc2 I095RSB1
A23 GDA2/I054RSB1 B11 VMV1 C3 VCC
A24 TDI B12 GEB2/I070RSB1 C4 GFB1/I087RSB1
A25 TRST B13 I067RSB1 C5 GFA0/I085RSB1
A26 GDC1/I048RSB0 B14 GND C6 GFA2/I083RSB1
A27 VCC B15 NC c7 I080RSB1
A28 I047RSB0 B16 NC Cc8 VCCIB1
A29 GCC2/1046RSB0 B17 GND C9 GEA1/I073RSB1
A30 GCA2/I044RSB0 B18 IO59RSB1 C10 GNDQ
A31 GCAO0/I043RSB0 B19 GDC2/I056RSB1 Cc11 GEA2/I071RSB1
A32 GCB1/I040RSB0 B20 GND C12 I068RSB1
A33 I036RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS C14 NC
A35 I031RSB0O B23 TDO C15 NC
A36 GBA2/I028RSB0 B24 GDCO0/I049RSB0 c16 I0O60RSB1
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Package Pin Assignments

Cs121 cs121 Cs121

Pin Number | A3P060 Function Pin Number [ A3P060 Function Pin Number | A3P060 Function
A1 GNDQ D4 I0O10RSBO G7 VCC
A2 I001RSBO D5 I011RSBO G8 GDCO0/I046RSB0
A3 GAA1/IO03RSB0O D6 I018RSB0O G9 GDA1/1049RSB0
A4 GAC1/1007RSBO D7 I032RSB0 G10 GDBO0/I048RSB0O
A5 I015RSB0 D8 I031RSBO G11 GCAO0/I040RSB0
A6 I013RSB0O D9 GCA2/I041RSB0O H1 I075RSB1
A7 I017RSB0O D10 IO30RSBO H2 I076RSB1
A8 GBB1/I022RSB0 D11 IO33RSB0 H3 GFC2/I078RSB1
A9 GBA1/I024RSB0 E1 I087RSB1 H4 GFA2/I080RSB1
A10 GNDQ E2 GFCO0/I085RSB1 H5 I077RSB1
A11 VMVO E3 I092RSB1 H6 GEC2/I066RSB1
B1 GAA2/I095RSB1 E4 I094RSB1 H7 I054RSB1
B2 IO00RSBO E5 VCC H8 GDC2/I053RSB1
B3 GAAO0/IO02RSB0 E6 VCCIBO H9 VJTAG
B4 GACO0/IO06RSB0O E7 GND H10 TRST
B5 IO08RSBO E8 GCCO0/I036RSB0O H11 I044RSB0
B6 I012RSB0 E9 I034RSB0O J1 GEC1/I074RSB1
B7 I016RSB0 E10 GCB1/I037RSB0 J2 GECO0/I073RSB1
B8 GBC1/I020RSB0 E11 GCC1/1035RSB0 J3 GEB1/I072RSB1
B9 GBB0/I021RSB0 F1 VCOMPLF J4 GEA0/IO69RSB1
B10 GBB2/I027RSB0 F2 GFBO0/IO83RSB1 J5 GEB2/I0O67RSB1
B11 GBA2/I025RSB0 F3 GFA0/IO82RSB1 J6 I062RSB1
C1 IO89RSB1 F4 GFC1/1086RSB1 J7 GDA2/I051RSB1
C2 GAC2/I091RSB1 F5 VCCIB1 J8 GDB2/I052RSB1
C3 GAB1/I005RSB0 F6 VCC J9 TDI
C4 GABO0/IO04RSB0O F7 VCCIBO J10 TDO
C5 IO09RSBO F8 GCB2/1042RSB0 J1 GDC1/I045RSB0
C6 I014RSB0O F9 GCC2/I043RSB0O K1 GEBO0/IO71RSB1
Cc7 GBAO/IO23RSB0 F10 GCBO0/IO38RSB0 K2 GEA1/I070RSB1
C8 GBCO0/I019RSB0 F11 GCA1/I039RSB0O K3 GEA2/I068RSB1
C9 I026RSB0 G1 VCCPLF K4 I064RSB1
c10 I028RSB0 G2 GFB2/I079RSB1 K5 I0O60RSB1
c1 GBC2/I029RSB0 G3 GFA1/I081RSB1 K6 IO59RSB1
D1 IO88RSB1 G4 GFB1/I084RSB1 K7 IO56RSB1
D2 IO90RSB1 G5 GND K8 TCK
D3 GAB2/I093RSB1 G6 VCCIB1 K9 TMS
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GNDQ D1 10213PDB3 G1 GFA1/10207PPB3
A2 VMVO D2 10213NDB3 G2 GND
A3 GABO0/IO02RSB0 D3 10223NDB3 G3 VCCPLF
A4 GAB1/IO03RSB0O D4 GAA2/I0225PPB3 G4 GFA0/I0207NPB3
A5 I010RSB0O D5 GACO0/I004RSB0 G5 GND
AB GND D6 GAC1/IO05RSB0 G6 GND
A7 1044RSB0 D7 GBC0/I072RSB0 G7 GND
A8 VCC D8 GBC1/I073RSB0 G8 GDC1/I0111PPB1
A9 I069RSB0 D9 GBB2/I079PDB1 G9 I096NDB1
A10 GBAO0/IO76RSB0O D10 IO79NDB1 G10 GCC2/I096PDB1
A11 GBA1/1077RSB0 D11 IO80NPB1 G11 I095NDB1
A12 GNDQ D12 GCB1/1092PPB1 G12 GCB2/I095PDB1
B1 GAB2/10224PDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0209NDB3 H2 GFB2/10205PDB3
B3 GAAO0/IO00RSBO E3 GFC1/10209PDB3 H3 GFC2/I10204PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10190PDB3
B5 I013RSB0 E5 10225NPB3 H5 VCC
B6 I026RSB0 E6 VCCIBO H6 10105PDB1
B7 I035RSB0 E7 VCCIBO H7 I0105NDB1
B8 I0O60RSB0O E8 GCC1/I091PDB1 H8 GDB2/I0115RSB2
B9 GBB0/I074RSB0 E9 VCCIB1 H9 GDCO0/IO111NPB1
B10 GBB1/I075RSB0 E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/I0O93NDB1 H11 10101PSB1
B12 VMV1 E12 I094NDB1 H12 VCC
C1 10224NDB3 F1 GFBO0/I0O208NPB3 J1 GEB1/10189PDB3
C2 GFA2/10206PPB3 F2 VCOMPLF J2 I0205NDB3
C3 GAC2/10223PDB3 F3 GFB1/10208PPB3 J3 VCCIB3
C4 VCC F4 I0206NPB3 J4 GECO0/I0190NDB3
C5 I016RSB0 F5 GND J5 I0160RSB2
C6 I029RSB0 F6 GND J6 I0157RSB2
Cc7 I032RSB0 F7 GND J7 VCC
C8 I063RSB0 F8 GCCO0/I091NDB1 J8 TCK
C9 I066RSB0 F9 GCBO0/I092NPB1 J9 GDA2/10114RSB2
C10 GBA2/I078PDB1 F10 GND J10 TDO
Cc1 1078NDB1 F11 GCA1/I093PDB1 J1 GDA1/I0113PDB1
C12 GBC2/1080PPB1 F12 GCA2/I094PDB1 J12 GDB1/I0112PDB1
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Package Pin Assignments

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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