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Accelerator Series FPGAs — ACT 3 Family

Plastic Device Resources

Device Logic User /0s
Series Modules Gates PL84 PQ100 PQ160 | PQ/RQ208 | VQ100 TQ176 BG225* | BG313
Al415 200 1500 70 80 - - 80 - - -
Al1425 310 2500 70 80 100 - 83 - - -
A1440 564 4000 70 - 131 - 83 140 - -
A1460 848 6000 - - 131 167 - 151 168 -
A14100 1377 10000 - - - 175 - - - 228
Note: *Discontinued
Hermetic Device Resources

User 1/Os

Device Logic
Series Modules Gates PG100* | PG133* | PG175* PG207 PG257 CQ132 CQ196 CQ256

A1415 200 1500 80 - - - - - - -

A1425 310 2500 - 100 - - - 100 - -
A1440 564 4000 - - 140 - - - - -
A1460 848 6000 - - - 168 - - 168 -
A14100 1377 10000 - - - - 228 - - 228

Note: *Discontinued

Contact your local Microsemi SoC Products Group (formerly Actel) representative for device availability:
http://www.microsemi.com/soc/contact/default.aspx.
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& Microsemi
1 - ACT 3 Family Overview

General Description

Microsemi's ACT 3 Accelerator Series of FPGAs offers the industry’s fastest high-capacity
programmable logic device. ACT 3 FPGAs offer a high performance, PCI compliant programmable
solution capable of 186 MHz on-chip performance and 9.0 nanosecond clock-to-output (—1 speed grade),
with capacities spanning from 1,500 to 10,000 gate array equivalent gates.

The ACT 3 family builds on the proven two-module architecture consisting of combinatorial and
sequential logic modules used in Microsemi’s 3200DX and 1200XL families. In addition, the ACT 3 1/O
modules contain registers which deliver 9.0 nanosecond clock-to-out times (-1 speed grade). The
devices contain four clock distribution networks, including dedicated array and 1/O clocks, supporting
very fast synchronous and asynchronous designs. In addition, routed clocks can be used to drive high
fanout signals such as flip-flop resets and output.

The ACT 3 family is supported by Microsemi’'s Designer Series Development System which offers
automatic placement and routing (with automatic or fixed pin assignments), static timing analysis, user
programming, and debug and diagnostic probe capabilities.

Accumulators (16-Bit) | 47 MHz

| Loadable Counters (16-Bit) | 82 MHz
| Prescaled Loadable Counters (16-Bit) | 186 MHz
| Shift Registers | 186 MHz

Figure 1-1+ Predictable Performance (worst-case commercial, —1 speed grade)
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ACT 3 Family Overview

Table 1-1 « Chip-to-Chip Performance (worst-case commercial)

Device and Speed

Grade tckns (NS) ttrace (NS) tinsu (NS) Total (ns) MHz
A1425A -3 7.5 1.0 1.8 10.3 97
A1460A -3 9.0 1.0 1.3 11.3 88
A1425A -2 7.5 1.0 20 10.5 95
A1460A -2 9.0 1.0 15 115 87
Al1425A -1 9.0 1.0 2.3 12.3 81
A1460A -1 10.0 1.0 1.8 12.8 78
A1425A STD 10.0 1.0 2.7 13.7 73
A1460A STD 115 1.0 2.0 14.5 69

Note: The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN
0604, and PDN 1004 at http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.
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Accelerator Series FPGAs — ACT 3 Family

Antifuse Connections

An antifuse is a “normally open” structure as opposed to the normally closed fuse structure used in
PROMs or PALs. The use of antifuses to implement a programmable logic device results in highly
testable structures as well as an efficient programming architecture. The structure is highly testable
because there are no preexisting connections; temporary connections can be made using pass
transistors. These temporary connections can isolate individual antifuses to be programmed as well as
isolate individual circuit structures to be tested. This can be done both before and after programming. For
example, all metal tracks can be tested for continuity and shorts between adjacent tracks, and the
functionality of all logic modules can be verified.

Four types of antifuse connections are used in the routing structure of the ACT 3 array. (The physical
structure of the antifuse is identical in each case; only the usage differs.)

Table 2-1 shows four types of antifuses.

Table 2-1 « Antifuse Types

Type Description
XF Horizontal-to-vertical connection

HF Horizontal-to-horizontal connection

VF Vertical-to-vertical connection

FF "Fast" vertical connection

Examples of all four types of connections are shown in Figure 2-7 on page 2-6 and Figure 2-8 on
page 2-6.

Module Interface

Connections to Logic and I/O modules are made through vertical segments that connect to the module
inputs and outputs. These vertical segments lie on vertical tracks that span the entire height of the array.

Module Input Connections

The tracks dedicated to module inputs are segmented by pass transistors in each module row. During
normal user operation, the pass transistors are inactive, which isolates the inputs of a module from the
inputs of the module directly above or below it. During certain test modes, the pass transistors are active
to verify the continuity of the metal tracks. Vertical input segments span only the channel above or the
channel below. The logic modules are arranged such that half of the inputs are connected to the channel
above and half of the inputs to segments in the channel below, as shown in Figure 2-9.

W Y+2 WY+2
Y+1 Y+1
| [ |
B1 BO D01 D00 v v BO B1 DOl
Al D10 D11 A0 — — D10 A0 D11 Al
.Y—l .Y—l
.Y—2 .Y—2

S-Modules Q LVTs C-Modules

Figure 2-9 « Logic Module Routing Interface
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Accelerator Series FPGAs — ACT 3 Family

Determining Average Switching Frequency

To determine the switching frequency for a design, you must have a detailed understanding of the data
input values to the circuit. The following guidelines are meant to represent worst-case scenarios so that
they can be generally used to predict the upper limits of power dissipation. These guidelines are as
follows:

Table 2-13 « Guidelines for Predicting Power Dissipation

Data

Value

Logic Modules (m)

80% of modules

Inputs switching (n)

# inputs/4

Outputs switching (p)

# output/4

First routed array clock loads (g1)

40% of sequential modules

Second routed array clock loads (g2)

40% of sequential modules

Load capacitance (CL) 35 pF
Average logic module switching rate (fm) F/10
Average input switching rate (fn) F/5
Average output switching rate (fp) F/10
Average first routed array clock rate (fq1) F/2
Average second routed array clock rate (fq2) F/2
Average dedicated array clock rate (fs1) F
Average dedicated I/0 clock rate (fs2) F
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Detailed Specifications
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Figure 2-14 « Module Delays
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Figure 2-15 « Sequential Module Timing Characteristics
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Detailed Specifications

Tightest Delay Distributions

Propagation delay between logic modules depends on the resistive and capacitive loading of the routing
tracks, the interconnect elements, and the module inputs being driven. Propagation delay increases as
the length of routing tracks, the number of interconnect elements, or the number of inputs increases.

From a design perspective, the propagation delay can be statistically correlated or modeled by the fanout
(number of loads) driven by a module. Higher fanout usually requires some paths to have longer lengths
of routing track. The ACT 3 family delivers the tightest fanout delay distribution of any FPGA. This tight
distribution is achieved in two ways: by decreasing the delay of the interconnect elements and by
decreasing the number of interconnect elements per path.

Microsemi’s patented PLICE antifuse offers a very low resistive/capacitive interconnect. The ACT 3
family’s antifuses, fabricated in 0.8 micron m lithography, offer nominal levels of 200Q resistance and 6
femtofarad (fF) capacitance per antifuse. The ACT 3 fanout distribution is also tighter than alternative
devices due to the low number of antifuses required per interconnect path. The ACT 3 family’s
proprietary architecture limits the number of antifuses per path to only four, with 90% of interconnects
using only two antifuses.

The ACT 3 family’s tight fanout delay distribution offers an FPGA design environment in which fanout can
be traded for the increased performance of reduced logic level designs. This also simplifies performance
estimates when designing with ACT 3 devices.

Table 2-14 « Logic Module and Routing Delay by Fanout (ns); Worst-Case Commercial Conditions

Speed Grade FO=1 FO=2 FO =3 FO=4 FO =8
ACT 3-3 2.9 3.2 34 3.7 4.8
ACT 3 -2 3.3 3.7 3.9 4.2 5.5
ACT 3-1 3.7 4.2 4.4 4.8 6.2
ACT 3STD 4.3 4.8 5.1 5.5 7.2
Notes:

1. Obtained by added trp=Fo) t0 tpp from the Logic Module Timing Characteristics Tables found in this
datasheet.

2. The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN 0604, and
PDN 1004 at http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.

Timing Characteristics

Timing characteristics for ACT 3 devices fall into three categories: family dependent, device dependent,
and design dependent. The input and output buffer characteristics are common to all ACT 3 family
members. Internal routing delays are device dependent. Design dependency means actual delays are
not determined until after placement and routing of the user’s design is complete. Delay values may then
be determined by using the ALS Timer utility or performing simulation with post-layout delays.

Critical Nets and Typical Nets

Propagation delays are expressed only for typical nets, which are used for initial design performance
evaluation. Critical net delays can then be applied to the most time-critical paths. Critical nets are
determined by net property assignment prior to placement and routing. Up to 6% of the nets in a design
may be designated as critical, while 90% of the nets in a design are typical.

Long Tracks

Some nets in the design use long tracks. Long tracks are special routing resources that span multiple
rows, columns, or modules. Long tracks employ three and sometimes four antifuse connections. This
increases capacitance and resistance, result ng in longer net delays for macros connected to long tracks.
Typically up to 6% of nets in a fully utilized device require long tracks. Long tracks contribute
approximately 4 ns to 14 ns delay. This additional delay is represented statistically in higher fanout
(FO = 8) routing delays in the datasheet specifications section.
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Accelerator Series FPGAs — ACT 3 Family

Timing Derating

ACT 3 devices are manufactured in a CMOS process. Therefore, device performance varies according
to temperature, voltage, and process variations. Minimum timing parameters reflect maximum operating
voltage, minimum operating temperature, and best-case processing. Maximum timing parameters reflect
minimum operating voltage, maximum operating temperature, and worst-case processing.

Table 2-15 « Timing Derating Factor (Temperature and Voltage)

(Commercial Minimum/Maximum Specification) x Industrial Military
Min. Max. Min. [Max.
0.66 1.07 0.63 1.17

Table 2-16 « Timing Derating Factor for Designs at Typical Temperature (T; = 25°C)
and Voltage (5.0 V)

(Commercial Maximum Specification) x 0.85
Table 2-17 » Temperature and Voltage Derating Factors
(normalized to Worst-Case Commercial, TJ =4.75V, 70°C)

—55 —40 0 25 70 85 125
4.50 0.72 0.76 0.85 0.90 1.04 1.07 1.117
4.75 0.70 0.73 0.82 0.87 1.00 1.03 1.12
5.00 0.68 0.71 0.79 0.84 0.97 1.00 1.09
5.25 0.66 0.69 0.77 0.82 0.94 0.97 1.06
5.50 0.63 0.66 0.74 0.79 0.90 0.93 1.01

1.20

1.10

1.00

0.90

Derating Factor

0.80

0.70

0.60 t } t t }
4.50 4.75 5.00 5.25 5.50
Voltage (V)

Note: This derating factor applies to all routing and propagation delays.

Figure 2-18 « Junction Temperature and Voltage Derating Curves
(normalized to Worst-Case Commercial, TJ =4.75V, 70°C)
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Accelerator Series FPGAs — ACT 3 Family

A1440A, A14V40A Timing Characteristics (continued)

Table 2-27 « A1440A, A14V40A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

I/O Module Input Propagation Delays -3 Speedl -2 Speedl -1 Speed |Std. Speed |3.3V Speedl Units
Parameter/Description Min. [Max. | Min.|[Max. | Min. [Max.|Min.| Max. [ Min. | Max.

tiny Input Data Pad to Y 2.8 3.2 3.6 4.2 55 ns
ticky |Input Reg IOCLK Pad to Y 4.7 53 6.0 7.0 9.2 ns
tocky |Output Reg IOCLK PadtoY 4.7 53 6.0 7.0 9.2 ns
ticLry |Input Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
tocLry |Output Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
Predicted Input Routing Delays2

trp1  |FO = 1 Routing Delay 0.9 1.0 1.1 13 17 ns
trD2 FO = 2 Routing Delay 1.2 14 1.6 1.8 2.4 ns
trpz |FO = 3 Routing Delay 1.4 1.6 1.8 21 2.8 ns
trps |FO =4 Routing Delay 1.7 1.9 2.2 25 3.3 ns
trDs FO = 8 Routing Delay 2.8 3.2 3.6 4.2 5.5 ns
I/O Module Sequential Timing (wrt IOCLK pad)

tiNH Input F-F Data Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu  |Input F-F Data Setup 18 17 2.0 2.3 2.3 ns
tipen |Input Data Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tipesu |Input Data Enable Setup 5.8 6.5 7.5 8.6 8.6 ns
toutn |Output F-F Data hold 0.7 0.8 0.9 1.0 1.0 ns
touTsu |Output F-F Data Setup 0.7 0.8 0.9 1.0 1.0 ns
topen |Output Data Enable Hold 0.3 0.4 0.4 0.5 0.5 ns
fopesu |Output Data Enable Setup 1.3 15 17 2.0 2.0 ns
Notes:

1. The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN 0604, and PDN 1004 at
http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.

2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for
estimating device performance. Post-route timing analysis or simulation is required to determine actual worst-case
performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.
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Detailed Specifications

A1440A, A14V40A Timing Characteristics (continued)

Table 2-28 « A1440A, A14V40A Worst-Case Commercial Conditions, VCC =4.75V, T; =70°C

I/0 Module — TTL Output Timing?! -3 Speed? |-2 Speed? | —1 Speed |Std. Speed |3.3 V Speed? | Units
Parameter/Description Min. [Max. | Min.|[Max. | Min. [Max.|Min.| Max. [ Min. | Max.

tpps |Data to Pad, High Slew 5.0 5.6 6.4 7.5 9.8 ns
toLs Data to Pad, Low Slew 8.0 9.0 10.2 12.0 156 | ns
tenzHs |Enable to Pad, Z to H/L, High Slew 4.0 4.5 51 6.0 7.8 ns
tenzLs |Enable to Pad, Z to H/L, Low Slew 7.4 8.3 9.4 11.0 143 | ns
tennsz |Enable to Pad, H/L to Z, High Slew 7.4 8.3 9.4 11.0 14.3 ns
tenLsz |Enable to Pad, H/L to Z, Low Slew 7.4 8.3 9.4 11.0 14.3 ns
tckns |IOCLK Pad to Pad H/L, High Slew 8.5 8.5 9.5 11.0 143 | ns
tckLs |IOCLK Pad to Pad H/L, Low Slew 11.3 11.3 13.5 15.0 195 | ns
drLHHs |Delta Low to High, High Slew 0.02 0.02 0.03 0.03 0.04 |ns/pF
d1_HLs |Delta Low to High, Low Slew 0.05 0.05 0.06 0.07 0.09 |ns/pF
dtHLHs [ Delta High to Low, High Slew 0.04 0.04 0.04 0.05 0.07 |ns/pF
dtHLLs |Delta High to Low, Low Slew 0.05 0.05 0.06 0.07 0.09 |ns/pF
I/O Module — CMOS Output Timing?!

tpps |Data to Pad, High Slew 6.2 7.0 7.9 9.3 121 | ns
toLs Data to Pad, Low Slew 11.7 13.1 14.9 17.5 228 | ns
tenzHs |Enable to Pad, Z to H/L, High Slew 5.2 5.9 6.6 7.8 10.1 | ns
tenzLs |Enable to Pad, Z to H/L, Low Slew 8.9 10.0 11.3 13.3 17.3 ns
tennsz |Enable to Pad, H/L to Z, High Slew 7.4 8.3 9.4 11.0 14.3 ns
tenLsz |Enable to Pad, H/L to Z, Low Slew 7.4 8.3 9.4 11.0 143 | ns
tckus |IOCLK Pad to Pad H/L, High Slew 9.0 9.0 10.1 11.8 143 | ns
tcks |IOCLK Pad to Pad H/L, Low Slew 13.0 13.0 15.6 17.3 225 | ns
d1_HHs [ Delta Low to High, High Slew 0.04 0.04 0.05 0.06 0.08 |ns/pF
d1 s |Delta Low to High, Low Slew 0.07 0.08 0.09 0.11 0.14 |ns/pF
dtHLHs [ Delta High to Low, High Slew 0.03 0.03 0.03 0.04 0.05 |ns/pF
dtHLLs |Delta High to Low, Low Slew 0.04 0.04 0.04 0.05 0.07 |ns/pF
Notes:

1. Delays based on 35 pF loading.
2. The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN 0604, and PDN 1004 at
http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.
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Accelerator Series FPGAs — ACT 3 Family

A1460A, A14V60A Timing Characteristics (continued)

Table 2-31 « A1460A, A14V60A Worst-Case Commercial Conditions, VCC =4.75V, T; =70°C

I/O Module Input Propagation Delays -3 Speedl -2 Speedl -1 Speed |Std. Speed |3.3V Speedl Units
Parameter/Description Min. [Max. | Min.|[Max. | Min. [Max.|Min.| Max. [ Min. | Max.

tiny Input Data Pad to Y 2.8 3.2 3.6 4.2 55 ns
ticky |Input Reg IOCLK Pad to Y 4.7 53 6.0 7.0 9.2 ns
tocky |Output Reg IOCLK PadtoY 4.7 53 6.0 7.0 9.2 ns
ticLry |Input Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
tocLry |Output Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
Predicted Input Routing Delays2

trp1  |FO = 1 Routing Delay 0.9 1.0 1.1 13 17 ns
trD2 FO = 2 Routing Delay 1.2 14 1.6 1.8 2.4 ns
trpz |FO = 3 Routing Delay 1.4 1.6 1.8 21 2.8 ns
trps |FO =4 Routing Delay 1.7 1.9 2.2 25 3.3 ns
trDs FO = 8 Routing Delay 2.8 3.2 3.6 4.2 5.5 ns
I/O Module Sequential Timing (wrt IOCLK pad)

tiNH Input F-F Data Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu  |Input F-F Data Setup 13 15 1.8 2.0 2.0 ns
tipen |Input Data Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tipesu |Input Data Enable Setup 5.8 6.5 7.5 8.6 8.6 ns
toutn |Output F-F Data hold 0.7 0.8 0.9 1.0 1.0 ns
touTsu |Output F-F Data Setup 0.7 0.8 0.9 1.0 1.0 ns
topen |Output Data Enable Hold 0.3 0.4 0.4 0.5 0.5 ns
fopesu |Output Data Enable Setup 1.3 15 17 2.0 2.0 ns
Notes:

5. The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN 0604, and PDN 1004 at
http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.

6. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for
estimating device performance. Post-route timing analysis or simulation is required to determine actual worst-case
performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.
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Accelerator Series FPGAs — ACT 3 Family

A14100A, A14V100A Timing Characteristics (continued)

Table 2-35 « A14100A, A14V100A Worst-Case Commercial Conditions, VCC =4.75V, T; = 70°C

I/O Module Input Propagation Delays -3 Speedl -2 Speedl -1 Speed |Std. Speed |3.3V Speedl Units
Parameter/Description Min. [Max. | Min.|[Max. | Min. [Max.|Min.| Max. [ Min. | Max.

tiny Input Data Pad to Y 2.8 3.2 3.6 4.2 55 ns
ticky |Input Reg IOCLK Pad to Y 4.7 53 6.0 7.0 9.2 ns
tocky |Output Reg IOCLK PadtoY 4.7 53 6.0 7.0 9.2 ns
ticLry |Input Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
tocLry |Output Asynchronous Clear to Y 4.7 5.3 6.0 7.0 9.2 ns
Predicted Input Routing Delays2

trp1  |FO = 1 Routing Delay 0.9 1.0 1.1 13 17 ns
trD2 FO = 2 Routing Delay 1.2 14 1.6 1.8 2.4 ns
trpz |FO = 3 Routing Delay 1.4 1.6 1.8 21 2.8 ns
trps |FO =4 Routing Delay 1.7 1.9 2.2 25 3.3 ns
trDs FO = 8 Routing Delay 2.8 3.2 3.6 4.2 5.5 ns
I/O Module Sequential Timing (wrt IOCLK pad)

tiNH Input F-F Data Hold 0.0 0.0 0.0 0.0 0.0 ns
tinsu |Input F-F Data Setup 1.2 14 15 1.8 18 ns
tipen |Input Data Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
tipesu |Input Data Enable Setup 5.8 6.5 7.5 8.6 8.6 ns
toutn |Output F-F Data hold 0.7 0.8 1.0 1.0 1.0 ns
touTsu |Output F-F Data Setup 0.7 0.8 1.0 1.0 1.0 ns
topen |Output Data Enable Hold 0.3 0.4 0.5 0.5 0.5 ns
fopesu |Output Data Enable Setup 1.3 15 2.0 2.0 2.0 ns
Notes: *

1. The -2 and -3 speed grades have been discontinued. Refer to PDN 0104, PDN 0203, PDN 0604, and PDN 1004 at
http://www.microsemi.com/soc/support/notifications/default.aspx#pdn.

2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for
estimating device performance. Post-route timing analysis or simulation is required to determine actual worst-case
performance. Post-route timing is based on actual routing delay measurements performed on the device prior to
shipment.
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Package Pin Assignments

PL84
Pin Number A1415, A14V15 Function A1425, A14V25 Function A1440, A14V40 Function

1 VCC VCC VCC

2 GND GND GND

3 VCC VCC VCC

4 PRA, 11O PRA, 11O PRA, I/O
11 DCLK, I/O DCLK, I/O DCLK, I/O
12 SDI, 1/0 SDI, 1/0 SDI, 1/0
16 MODE MODE MODE
27 GND GND GND
28 VCC VCC VCC
40 PRB, /O PRB, I/O PRB, I/0
41 VCC VCC VCC
42 GND GND GND
43 VCC VCC VCC
45 HCLK, I/O HCLK, I/O HCLK, I/O
52 SDO SDO SDO
53 IOPCL, I/O IOPCL, I/O IOPCL, 11O
59 VCC VCC VCC
60 VCC VCC VCC
61 GND GND GND
68 VCC VCC VCC
69 GND GND GND
74 IOCLK, I/O IOCLK, I/O IOCLK, 11O
83 CLKA, I/O CLKA, I/O CLKA, I/0
84 CLKB, I/O CLKB, I/O CLKB, I/0

Notes:

1. All unlisted pin numbers are user 1/Os.
2. NC denotes no connection.

3. MODE should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can be

terminated directly to GND.

3-2
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Accelerator Series FPGAs — ACT 3 Family

TQ176 TQ176
A1440, A14V40 A1460, A14V60 A1440, A14V40 A1460, A14V60
Pin Number Function Function Pin Number Function Function
1 GND GND 89 GND GND
2 SDI, I/0 SDI, I/0 98 VCC VCC
10 MODE MODE 99 VCC VCC
11 VCC VCC 108 GND GND
20 NC 110 109 VCC VCC
21 GND GND 110 GND GND
22 VCC VCC 119 NC /0
23 GND GND 121 NC /0
32 VvCC VCC 122 VCC VCC
33 VCC VCC 123 GND GND
44 GND GND 124 VCC VCC
49 NC 1/0 132 IOCLK, I/O IOCLK, 1/O
51 NC 110 133 GND GND
63 NC 110 138 NC 110
64 PRB, I/0 PRB, I/0 152 CLKA, I/O CLKA, I/O
65 GND GND 153 CLKB, I/O CLKB, I/0
66 VCC VCC 154 VCC VCC
67 VCC VvCC 155 GND GND
69 HCLK, I/O HCLK, I/O 156 VCC VCC
82 NC 1/0 157 PRA, I/O PRA, I/O
83 NC 1/0 158 NC 110
87 SDO SDO 170 NC 110
88 IOPCL, I/O IOPCL, I/O 176 DCLK, I/O DCLK, 1/O
Notes:

1. All unlisted pin numbers are user 1/Os.

2. NC denotes no connection.

3. MODE should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can be
terminated directly to GND.
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Package Pin Assignments

PG100
1 2 3 9 10 11
QO O O O Ola
8O O O O O Ols
cl0 00O O O Olc
|0 O O O O Olp
E0 O O O O Ole
O O O O O OfF
sl0 0 O O O Ols
HO O O O O O OlH
10000000000 0|
KOOOOOOOOOO Ok
OO OO0OOO00O0O0O0 O
1 2 3 4 5 6 7 8 9 10 11

. Orientation Pin

Note: This is the top view.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx
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Accelerator Series FPGAs — ACT 3 Family

PG100
A1415 Function Location
CLKA or I/O c7
CLKB or I/O D6
DCLK or /O C4
GND C3, C6, C9, E9, F3, F9, J3, J6, J8, J9
HCLK or /O H6
IOCLK or I/O C10
IOPCL or I/O K9
MODE Cc2
PRA or I/O A6
PRB or I/0 L3
SDl or I/O B3
SDO L9
VCC B6, B10, E11, F2, F10, G2, K2, K6, K10

Notes:

All unlisted pin numbers are user 1/Os.

NC denotes no connection.

MODE should be terminated to GND through a 10K resistor to enable Actionprobe usage; otherwise it can be
terminated directly to GND.

The PG100 package has been discontinued.

Revision 3
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4 — Datasheet Information

List of Changes

The following table lists critical changes that were made in each version of the datasheet.

Revision Changes Page
Revision 3 The description for SDO pins had earlier been removed from the datasheet and has| 2-21
(January 2012) now been included again, in the "Pin Descriptions" section (SAR 35820).
SDO pin numbers had earlier been removed from package pin assignment tables in 3-1
the datasheet, and have now been restored to the pin tables (SAR 35820).
Revision 2 The ACT 3 datasheet was formatted newly in the style used for current datasheets. N/A
(September 2011) [ The same information is present (other than noted in the list of changes for this
revision) but divided into chapters.
The datasheet was revised to note in multiple places that speed grades -2 and -3| |and
have been discontinued. The following device/package combinations have been| others
discontinued for all speed grades and temperatures (SAR 33872):
A1415 PG100
A1425 PG133
Al1440 PG175
A1460 BG225
Refer to PDN 0104, PDN 0203, PDN 0604, and PDN 1004.
The "Features" section was revised to state the clock-to-ouput time and on-chip
performance for —1 speed grade as 9.0 ns and 186 MHz. The "General Description”
section was revised in accordance (SAR 33872).
The maximum performance values were updated in Table 1 « ACT 3 Family Product
Information, and now reflect worst-case commercial for the —1 speed grade (SAR
33872).
The "Product Plan" table was updated as follows to conform to current offerings (SAR 1
33872):
The A1415A device is offered in PL84, PG100, and VQ100 packages for Military
application.
The A1440A device is offered in TQ176 and VQ100 packages for Industrial
application.
Table 1-1 < Chip-to-Chip Performance (worst-case commercial) was updated to 1-2
include data for all speed grades instead of only —3 (SAR 33872).
Figure 1-1 « Predictable Performance (worst-case commercial, —1 speed grade) was 11
revised to reflect values for the —1 speed grade (SAR 33872).
Figure 2-10 * Timing Model was updated to show data for the —1 speed grade instead | 2-16
of -3 (SAR 33872).
Table 2-14 « Logic Module and Routing Delay by Fanout (ns); Worst-Case Commercial | 2-20
Conditions was updated to include data for all speed grades instead of only -3 (SAR
33872).
Package names used in the "Package Pin Assignments" section and throughout the 3-1
document were revised to match standards given in Package Mechanical Drawings
(SAR 27395).
Revision 3 4-1


http://www.microsemi.com/soc/documents/PDN0104_SKMBT_C55010022514370.pdf
http://www.microsemi.com/soc/documents/PDN0203_Act1_Act3_-3speed.pdf
http://www.microsemi.com/soc/documents/PDN0604_MilTempPlastic.pdf
http://www.microsemi.com/soc/documents/PDN1004_ACT2_3_speedgrade.pdf
http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf

& Microsemi

Datasheet Information

Revision Changes Page
Revision 2 In the "Package Pin Assignments" section, notes were added to the pin tables for the
(continued) following packages, stating that they are discontinued:
"BG225" 3-20
"PG100" 3-24
"PG133" 3-26
"PG175" 3-28

Revision 1
(June 2006)

RoHS compliant information was added to the "Ordering Information" section.
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Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor
solutions for: aerospace, defense and security; enterprise and communications; and industrial
and alternative energy markets. Products include high-performance, high-reliability analog and
RF devices, mixed signal and RF integrated circuits, customizable SoCs, FPGAs, and
complete subsystems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at

MiCI'OSGmi@ www.microsemi.com.
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