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ProASIC3 Ordering Information
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A3P1000 — 1 FG G 144 I Y

L Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging

ProASIC3 Devices

I— Security Feature
Y = Device Includes License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio
Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio

Note: Only devices with packages greater than or equal to 5x5 are supported

Application (Temperature Range)
Blank = Commercial (0°C to +85°C Junction Temperature)
I = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES= Engineering Sample (Room Temperature Only)

L___ Package Type
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitches)
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
TQ = Thin Quad Flat Pack (0.5 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
| Speed Grade CS = Chip Scale Package (0.5 mm pitch)
Blank = Standard
1 = 15% Faster than Standard
Ll Part Number 2 = 25% Faster than Standard

A3P015 = 15,000 System Gates (A3P015 is not recommended for new designs.)

A3P030 = 30,000 System Gates
A3P060 = 60,000 System Gates
A3P125 = 125,000 System Gates
A3P250 = 250,000 System Gates
A3P400 = 400,000 System Gates
A3P600 = 600,000 System Gates
A3P1000 = 1,000,000 System Gates

ProASIC3 Devices with Cortex-M1

M1A3P250 = 250,000 System Gates

M1A3P400 = 400,000 System Gates

M1A3P600 = 600,000 System Gates
M1A3P1000 = 1,000,000 System Gates

LICENSED
COUNTERMEASURES

G= RoHS-Compliant (Green) Packaging (some packages also halogen-free)

ProASIC3 Device Status

ProASIC3 Devices Status Cortex-M1 Devices Status
A3P015 Not recommended for new designs.

A3P030 Production

A3P060 Production

A3P125 Production

A3P250 Production M1A3P250 Production
A3P400 Production M1A3P400 Production
A3P600 Production M1A3P600 Production
A3P1000 Production M1A3P1000 Production
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Figure 1-2 » ProASIC3 Device Architecture Overview with Four I/O Banks (A3P250, A3P600, and A3P1000)

The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input logic function, a D-
flip-flop (with or without enable), or a latch by programming the appropriate flash switch interconnections. The
versatility of the ProASIC3 core tile as either a three-input lookup table (LUT) equivalent or as a D-flip-flop/latch with
enable allows for efficient use of the FPGA fabric. The VersaTile capability is unique to the Microsemi ProASIC family
of third-generation architecture flash FPGAs. VersaTiles are connected with any of the four levels of routing hierarchy.
Flash switches are distributed throughout the device to provide nonvolatile, reconfigurable interconnect programming.
Maximum core utilization is possible for virtually any design.

VersaTiles

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

» Al 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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Table 2-15 « Different Components Contributing to the Static Power Consumption in ProASIC3 Devices

Definition Device Specific Static Power (mW)
[=}
o [=} [=} [=} n [=} [=} n
o (=] o n [} o (22 -
- © < N - o o o
o o o o o a a a
Parameter 2121212121212 |2
PDC1 Array static power in Active mode See Table 2-7 on page 2-7.
PDC2 1/0O input pin static power (standard-dependent) See Table 2-8 on page 2-7 through
Table 2-10 on page 2-8.
PDC3 1/O output pin static power (standard-dependent) See Table 2-11 on page 2-9 through
Table 2-13 on page 2-10.
PDC4 Static PLL contribution 2.55 mW
PDC5 Bank quiescent power (VCCIl-dependent) See Table 2-7 on page 2-7.

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

Power Calculation Methodology
This section describes a simplified method to estimate power consumption of an application. For more accurate and
detailed power estimations, use the SmartPower tool in Libero SoC software.
The power calculation methodology described below uses the following variables:
* The number of PLLs as well as the number and the frequency of each output clock generated
* The number of combinatorial and sequential cells used in the design
» The internal clock frequencies
* The number and the standard of 1/O pins used in the design
*  The number of RAM blocks used in the design
» Toggle rates of /O pins as well as VersaTiles—guidelines are provided in Table 2-16 on page 2-14.
» Enable rates of output buffers—guidelines are provided for typical applications in Table 2-17 on page 2-14.
* Read rate and write rate to the memory—qguidelines are provided for typical applications in Table 2-17 on
page 2-14. The calculation should be repeated for each clock domain defined in the design.
Methodology
Total Power Consumption—Pro1a;
ProtaL = Pstat + Poyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgtat
Pstat = Poct + Ninputs™ Poc2 + Noutputs® Pocs
NinpuTs is the number of I/O input buffers used in the design.
NouTpuTs is the number of I/0 output buffers used in the design.
Total Dynamic Power Consumption—Ppyy
Povn = Pcrock * Ps-ceLL * Pe-ceLL * Pner + Pinputs + Poutputs + PMemory + PeLL
Global Clock Contribution—Pc¢[ ock
PcLock = (Pact * NspiNne™Pac2 + Nrow Pacs + Ns-ceLL” Paca) * Feik

Nspine is the number of global spines used in the user design—guidelines are provided in the "Spine Architecture”
section of the Global Resources chapter in the ProASIC3 FPGA Fabric User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the "Spine Architecture" section
of the Global Resources chapter in the ProASIC3 FPGA Fabric User's Guide.
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Figure 2-4 « Input Buffer Timing Model and Delays (Example)
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Table 2-20 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard 1/O Banks

Equiv. VIL VIH VOL VOH
Software
Default
Drive
Drive |Strength|Slew|Min Max Min Max Max Min IoL'|IoH!
1/0 Standard |Strength Option2 Rate| V \' \") \") \") \") mA [ mA
3.3VLVTTL/| 8mA 8 mA | High|-0.3 0.8 2 3.6 0.4 24 8 | 8
3.3V
LVCMOS
3.3V 100 p)A | 8 mA [ High|-0.3 0.8 2 3.6 0.2 VCCI-0.2 [0.1] 0.1
LVCMOS
Wide Range3
25V 8 mA 8 mA [ High|-0.3 0.7 1.7 2.7 0.7 1.7 8 8
LVCMOS
1.8V 4 mA 4 mA | High|-0.3]|0.35*VCCI| 0.65 * VCCI| 3.6 0.45 VCCI-045| 4 | 4
LVCMOS
1.5V 2mA 2mA [ High|-0.3]|0.35* VCCI| 0.65* VCCI| 3.6 | 0.25*VCCI| 0.75*VCCI| 2 2
LVCMOS
Notes:

1. Currents are measured at 85°C junction temperature.
2. 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will NOT operate at the
equivalent software default drive strength. These values are for Normal Ranges ONLY.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

Table 2-21 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

n3 nH* ns nH4
DC I/O Standards HA HA HA HA
3.3VLVTTL/3.3VLVCMOS 10 10 15 15
3.3V LVCMOS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
3.3V PCI 10 10 15 15
3.3V PCI-X 10 10 15 15
Notes:

1. Commercial range (0°C < T, < 70°C)
2. Industrial range (—40°C < T4 < 85°C)
3. lIL is the input leakage current per I/O pin over recommended operation conditions where
-0.3V < V/N <V/L'
4. |IH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

2-21
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ProASIC3 DC and Switching Characteristics

Table 2-34 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard 1/O Banks

& Microsemi

Power Matters.

Drive Strength IOSL (mA)' IOSH (mA)'

3.3V LVTTL/3.3VLVCMOS 2 mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51
3.3 VLVCMOS Wide Range2 100 pA Same as regular 3.3V Same as regular 3.3 V

LVCMOS LVCMOS

2.5V LVCMOS 2 mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32
1.8 VLVCMOS 2 mA 11 9

4 mA 22 17
1.5V LVCMOS 2 mA 16 13
Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. los;/losH 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 JESD-8B

specification.

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

For example, at 100°C, the short current condition would have to be sustained for more than six months to cause a
reliability concern. The 1/0 design does not contain any short circuit protection, but such protection would only be
needed in extremely prolonged stress conditions.

Table 2-35 « Duration of Short Circuit Event Before Failure

Temperature Time before Failure

—40°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 0.5 years

Table 2-36 « 1/O Input Rise Time, Fall Time, and Related /O Reliability

Input Buffer Input Rise/Fall Time (min) Input Rise/Fall Time (max) Reliability
LVTTL/LVCMOS No requirement 10ns* 20 years (110°C)
LVDS/B-LVDS/ No requirement 10ns* 10 years (100°C)
M-LVDS/LVPECL

Note: *The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low,
then the rise time and fall time of input buffers can be increased beyond the maximum value. The longer the
rise/fall times, the more susceptible the input signal is to the board noise. Microsemi recommends signal
integrity evaluation/characterization of the system to ensure that there is no excessive noise coupling into

input signals.

2-31
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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 2-37 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3VLVTTL/
3.3V LvVCMOS VIL VIH VOL VOH |IOL|IOH I0SL IOSH nLt|uH?
Min Max Min Max Max Min Max Max

Drive Strength ', Y, ', ' Y, V |mAmA| mA3 mA3  |pA?|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 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 0.4 24 | 16| 16 127 132 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 |24 |24 181 268 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-38 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

3.3VLVTTL/
3.3V LVCMOS VIL VIH VOL VOH |[IOL |IOH| IOSL I0SH | nL' |nH2
Min Max Min Max Max Min Max Max

Drive Strength ', ', ', ' Y, V |mA|mA| mA3 mA? | pA? |pAt
2 mA -0.3 0.8 2 3.6 0.4 2.4 2 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 27 25 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 2.4 12 | 12 109 103 10 [ 10
16 mA -0.3 0.8 2 3.6 0.4 2.4 16 | 16 109 103 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges

3. Currents are measured at 100°C junction temperature and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A
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Timing Characteristics

Table 2-70 » 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 066 | 11.86 | 0.04 [ 1.22 | 0.43 914 | 11.86 | 2.77 | 1.66 | 11.37 | 14.10 ns

—1 0.56 | 10.09 | 0.04 | 1.04 | 0.36 | 7.77 | 10.09 | 2.36 | 1.41 | 9.67 | 11.99 ns
-2 049 | 886 |0.03|091| 032 | 682 | 886 [2.07 (124 849 | 10.53 ns
4 mA Std. 066 | 6.91 |0.04|122| 043 | 586 | 691 (322284 | 810 | 9.15 ns
—1 056 | 588 | 0.04|104 | 036 | 499 | 588 | 274 (241 | 689 | 7.78 ns
-2 049 | 516 | 0.03|091| 032 | 438 | 5.16 | 241|212 | 6.05 | 6.83 ns
6 mA Std. 066 | 445 | 0.04|122| 043 | 418 | 445 (353 (3.38| 6.42 | 6.68 ns
-1 056 | 3.78 | 0.04|1.04| 036 | 3.56 | 3.78 [3.00 ( 2.88 | 546 | 5.69 ns
-2 049 | 332 |0.03|091| 032 | 312 | 3.32 (264 253 | 4.79 | 4.99 ns
8 mA Std. 066 | 392 |0.04|122| 043 | 393 | 392 [3.60 (352 6.16 | 6.16 ns
—1 056 | 3.34 | 004|104 036 | 3.34 | 3.34 | 3.06 [3.00| 524 | 524 ns
-2 049 | 293 | 0.03]|091 | 032 | 293 | 293 | 269|263 | 460 | 4.60 ns
12 mA Std. 0.66 | 3.53 | 004|122 043 | 3.60 | 3.04 | 3.70 [ 408 | 584 | 5.28 ns
—1 0.56 | 3.01 [0.04 [ 1.04 | 036 | 3.06 | 259 | 3.15| 347 | 4.96 | 4.49 ns
—2 049 | 264 [0.03 (091 032 | 269 | 227 | 2.76 | 3.05 | 4.36 | 3.94 ns
16 mA Std. 066 | 353 |0.04|122| 043 | 360 | 3.04 [3.70 [ 408 | 584 | 5.28 ns
—1 056 | 3.01 | 0.04|104 | 036 | 3.06 | 259 | 3.15(3.47 | 496 | 4.49 ns
-2 049 | 264 | 0.03|091 | 032 | 269 | 227 | 276 [ 3.05| 436 | 3.94 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.
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Output DDR Module
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Output DDR

Data_F
(from core)

.

FF1 RN

B Out
Cl—R{>——%— 0 i
CLKBUF c! | E;
)I( i
Data. R Dli(— | 1 P OUTBUF
(from core) |1
FF2
CLR—R->—9 %D
INBUF Cj'( I
: DDR_OUT
i
Figure 2-22 « Output DDR Timing Model
Table 2-103 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
tbbroOCLKQ Clock-to-Out B, E
tbprOCLR2Q Asynchronous Clear-to-Out C E
{DDROREMCLR Clear Removal C,B
{DDRORECCLR Clear Recovery C,B
tbbrosUD1 Data Setup Data_F AB
tbbrROSUD?2 Data Setup Data_R D,B
tDDROHD1 Data Hold Data_F AB
tDDROHD2 Data Hold Data_R D,B
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Table 2-109 « A3P060 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

-2 -1 Std.
Parameter Description Min.!| Max.2 | Min." | Max.2 | Min." | Max.2 | Units
tRCKL Input Low Delay for Global Clock 0.71]1 093 | 0.81| 1.05 | 095 | 1.24 | ns
tRCKH Input High Delay for Global Clock 0.70 { 0.96 [ 0.80 | 1.09 | 0.94 | 1.28 | ns
trckmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRCKsW Maximum Skew for Global Clock 0.26 0.29 0.34 | 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 2-6 on page 2-6 for derating values.

Table 2-110 - A3P125 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425V

-2 -1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Min.! | Max.2 |Units
tRCKL Input Low Delay for Global Clock 0.77 1 0.99 | 0.87 | 112 | 1.03 | 1.32 | ns
tRCKH Input High Delay for Global Clock 0.76 | 1.02 | 0.87 | 1.16 | 1.02 | 1.37 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRcksw Maximum Skew for Global Clock 0.26 0.29 0.34 | 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 2-6 on page 2-6 for derating values.
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Table 2-119 « FIFO (for A3P250 only, aspect-ratio-dependent)
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 3.26 | 3.71 | 4.36 ns
teNH REN, WEN Hold Time 0.00 | 0.00 | 0.00 ns
teks BLK Setup Time 0191 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) 217 | 247 | 2.90 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 094 | 1.07 | 1.26 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 | 1.96 | 2.30 ns
twekrr WCLK High to Full Flag Valid 163 [ 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) 092 | 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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QN68 QN68

Pin Number | A3P030 Function Pin Number [ A3P030 Function
1 I082RSB1 37 TRST
2 IO80RSB1 38 VJTAG
3 I0O78RSB1 39 I040RSBO
4 I0O76RSB1 40 I037RSB0O
5 GECO0/I073RSB1 41 GDBO0/I034RSB0
6 GEAO0/IO72RSB1 42 GDAO0/IO33RSB0
7 GEBO0/IO71RSB1 43 GDCO0/I032RSB0
8 VCC 44 VCCIBO
9 GND 45 GND
10 VCCIB1 46 VCC
1 I068RSB1 47 I031RSB0O
12 I067RSB1 48 I029RSB0
13 I066RSB1 49 I028RSB0
14 I0O65RSB1 50 I027RSB0
15 I064RSB1 51 I025RSB0
16 IO63RSB1 52 I024RSB0
17 I062RSB1 53 I022RSB0
18 IO60RSB1 54 I021RSB0O
19 IO58RSB1 55 I019RSB0O
20 IO56RSB1 56 I017RSB0O
21 I054RSB1 57 I015RSB0O
22 IO52RSB1 58 I014RSB0O
23 I0O51RSB1 59 VCCIBO
24 VCC 60 GND
25 GND 61 VCC
26 VCCIB1 62 I012RSB0O
27 IO50RSB1 63 I0O10RSBO
28 I048RSB1 64 IO08RSBO
29 I046RSB1 65 IO06RSBO
30 I044RSB1 66 IO04RSB0O
31 I042RSB1 67 IO02RSB0O
32 TCK 68 IO00RSBO
33 TDI
34 T™MS
35 VPUMP
36 TDO
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Package Pin Assignments

QN132
Pin Number | A3P250 Function

Cc17 I074RSB2
C18 VCCIB2
C19 TCK
C20 VMV2
C21 VPUMP
C22 VJTAG
Cc23 VCCIB1
C24 IO53NSB1
C25 I0O51NPB1
C26 GCA1/1050PPB1
c27 GCCO0/1048NDB1
Cc28 VCCIB1
C29 1042NDB1
C30 GNDQ
C31 GBA1/I040RSB0O
C32 GBB0/I0O37RSB0
C33 VCC
C34 1024RSB0
C35 I019RSB0
C36 I016RSB0
C37 I010RSBO
C38 VCCIBO
C39 GAB1/I003RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GND 37 VCC 73 GBA2/1025RSB0
2 GAA2/I051RSB1 38 GND 74 VMVO
3 I052RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I053RSB1 40 I0O60RSB1 76 GBA1/I024RSB0
5 I095RSB1 41 I0O59RSB1 77 GBAO0/I023RSB0
6 GAC2/I094RSB1 42 I058RSB1 78 GBB1/1022RSB0
7 I093RSB1 43 I057RSB1 79 GBB0/I021RSB0
8 I092RSB1 44 GDC2/I056RSB1 80 GBC1/I020RSB0O
9 GND 45 GDB2/I055RSB1 81 GBCO0/I019RSB0O
10 GFB1/I087RSB1 46 GDA2/I054RSB1 82 I018RSB0O
1 GFBO0/IO86RSB1 47 TCK 83 I017RSB0
12 VCOMPLF 48 TDI 84 I015RSB0
13 GFA0/I085RSB1 49 TMS 85 I013RSB0
14 VCCPLF 50 VMV1 86 I011RSBO
15 GFA1/I084RSB1 51 GND 87 VCCIBO
16 GFA2/I083RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VvVCcC
18 VCCIB1 54 TDO 90 I0O10RSBO
19 GEC1/I077RSB1 55 TRST 91 IO09RSBO
20 GEB1/I075RSB1 56 VJTAG 92 IO08RSBO
21 GEBO0/I074RSB1 57 GDA1/1049RSB0 93 GAC1/1007RSBO
22 GEA1/I073RSB1 58 GDCO0/I046RSB0 94 GACO0/IO06RSB0O
23 GEAO0/I072RSB1 59 GDC1/I045RSB0 95 GAB1/I005RSB0
24 VMV1 60 GCC2/I043RSB0 96 GABO0/IO04RSB0
25 GNDQ 61 GCB2/1042RSB0 97 GAA1/I003RSB0
26 GEA2/I071RSB1 62 GCA0/I040RSB0O 98 GAA0/I002RSB0
27 GEB2/I070RSB1 63 GCA1/1039RSB0O 99 IO01RSBO
28 GEC2/I069RSB1 64 GCCO0/I0O36RSB0 100 IO00RSBO
29 IO68RSB1 65 GCC1/I035RSB0
30 I067RSB1 66 VCCIBO
31 IO66RSB1 67 GND
32 IO65RSB1 68 VCC
33 I064RSB1 69 I031RSB0O
34 IO63RSB1 70 GBC2/1029RSB0
35 I062RSB1 71 GBB2/I027RSB0
36 I061RSB1 72 I026RSB0
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Package Pin Assignments

TQ144 TQ144 TQ144

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GAA2/I051RSB1 37 NC 73 VPUMP
2 I052RSB1 38 GEA2/I071RSB1 74 NC
3 GAB2/I053RSB1 39 GEB2/I070RSB1 75 TDO
4 I095RSB1 40 GEC2/I069RSB1 76 TRST
5 GAC2/I094RSB1 41 I068RSB1 77 VJTAG
6 I093RSB1 42 I067RSB1 78 GDAO0/IO50RSB0
7 I092RSB1 43 I066RSB1 79 GDB0/I048RSB0
8 I091RSB1 44 I065RSB1 80 GDB1/1047RSB0O
9 VCC 45 VCC 81 VCCIBO
10 GND 46 GND 82 GND
1 VCCIB1 47 VCCIB1 83 I044RSB0
12 IO90RSB1 48 NC 84 GCC2/1043RSB0
13 GFC1/1089RSB1 49 I064RSB1 85 GCB2/I042RSB0
14 GFC0/I088RSB1 50 NC 86 GCA2/I041RSB0O
15 GFB1/I087RSB1 51 I063RSB1 87 GCA0/I040RSB0O
16 GFBO0/IO86RSB1 52 NC 88 GCA1/I039RSB0O
17 VCOMPLF 53 I062RSB1 89 GCB0/I038RSB0
18 GFA0/I085RSB1 54 NC 90 GCB1/I037RSB0
19 VCCPLF 55 I061RSB1 91 GCCO0/I036RSB0
20 GFA1/I084RSB1 56 NC 92 GCC1/1035RSB0
21 GFA2/I083RSB1 57 NC 93 I034RSB0O
22 GFB2/I082RSB1 58 I060RSB1 94 IO33RSB0O
23 GFC2/1081RSB1 59 I059RSB1 95 NC
24 IO80RSB1 60 I0O58RSB1 96 NC
25 IO79RSB1 61 I057RSB1 97 NC
26 I078RSB1 62 NC 98 VCCIBO
27 GND 63 GND 99 GND
28 VCCIB1 64 NC 100 VvCC
29 GEC1/I077RSB1 65 GDC2/I056RSB1 101 IO30RSBO
30 GECO0/I076RSB1 66 GDB2/I055RSB1 102 GBC2/I029RSB0
31 GEB1/I075RSB1 67 GDA2/I054RSB1 103 I028RSB0
32 GEBO0/I074RSB1 68 GNDQ 104 GBB2/I027RSB0
33 GEA1/1073RSB1 69 TCK 105 I026RSB0
34 GEAO0/IO72RSB1 70 TDI 106 GBA2/I025RSB0
35 VMV1 71 TMS 107 VMVO
36 GNDQ 72 VMV1 108 GNDQ
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
1 GND 37 10199PDB3 73 I0162RSB2
2 GAA2/10225PDB3 38 I0199NDB3 74 I0160RSB2
3 I0225NDB3 39 10197PSB3 75 I0158RSB2
4 GAB2/10224PDB3 40 VCCIB3 76 I0156RSB2
5 10224NDB3 41 GND 77 I0154RSB2
6 GAC2/10223PDB3 42 10191PDB3 78 I0152RSB2
7 10223NDB3 43 I0191NDB3 79 I0150RSB2
8 10222PDB3 44 GEC1/10190PDB3 80 I0148RSB2
9 10222NDB3 45 GECO0/I0O190NDB3 81 GND
10 10220PDB3 46 GEB1/I0189PDB3 82 I0143RSB2
1 I0220NDB3 47 GEB0/I0189NDB3 83 I0141RSB2
12 10218PDB3 48 GEA1/10188PDB3 84 I0139RSB2
13 10218NDB3 49 GEAO0/I0188NDB3 85 I0137RSB2
14 10216PDB3 50 VMV3 86 I0135RSB2
15 I0216NDB3 51 GNDQ 87 I0133RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10187RSB2 90 I0128RSB2
19 10212PDB3 55 GEB2/I0186RSB2 91 I0126RSB2
20 I0212NDB3 56 GEC2/I0185RSB2 92 I0124RSB2
21 GFC1/I0209PDB3 57 I0184RSB2 93 I0122RSB2
22 GFCO0/I0209NDB3 58 I0183RSB2 94 I0120RSB2
23 GFB1/10208PDB3 59 I0182RSB2 95 I0118RSB2
24 GFBO0/I0208NDB3 60 I0181RSB2 96 GDC2/10116RSB2
25 VCOMPLF 61 I0180RSB2 97 GND
26 GFA0/I0207NPB3 62 VCCIB2 98 GDB2/I0115RSB2
27 VCCPLF 63 I0178RSB2 99 GDA2/10114RSB2
28 GFA1/10207PPB3 64 I0176RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10206PDB3 66 I0174RSB2 102 TDI
31 I0206NDB3 67 I0172RSB2 103 T™MS
32 GFB2/10205PDB3 68 I0170RSB2 104 VMV2
33 I0205NDB3 69 I0168RSB2 105 GND
34 GFC2/10204PDB3 70 I0166RSB2 106 VPUMP
35 I0204NDB3 71 VCC 107 GNDQ
36 VCC 72 VCcCIB2 108 TDO
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Package Pin Assignments

FG484 FG484

Pin Number | A3P400 Function Pin Number | A3P400 Function
Y15 VCC AB7 I0119RSB2
Y16 NC AB8 I0114RSB2
Y17 NC AB9 I0109RSB2
Y18 GND AB10 NC
Y19 NC AB11 NC
Y20 NC AB12 I0104RSB2
Y21 NC AB13 I0103RSB2
Y22 VCCIB1 AB14 NC
AA1 GND AB15 NC
AA2 VCCIB3 AB16 I091RSB2
AA3 NC AB17 IO90RSB2
AA4 NC AB18 NC
AA5 NC AB19 NC
AAG NC AB20 VCCIB2
AA7 NC AB21 GND
AA8 NC AB22 GND
AA9 NC
AA10 NC
AA11 NC
AA12 NC
AA13 NC
AA14 NC
AA15 NC
AA16 NC
AA17 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
AB5 NC
AB6 I0121RSB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND B15 I063RSB0 D7 GABO0/IO02RSB0
A2 GND B16 IO66RSB0 D8 I016RSB0
A3 VCCIBO B17 I0O68RSB0O D9 I022RSB0
A4 I007RSBO B18 IO70RSBO D10 I028RSB0
A5 IO09RSB0O B19 NC D11 I035RSB0
AB I013RSB0O B20 NC D12 I045RSB0
A7 I018RSB0O B21 VCCIB1 D13 IO50RSB0O
A8 I020RSB0 B22 GND D14 I055RSB0
A9 I026RSB0 C1 VCCIB3 D15 I061RSBO
A10 I032RSB0 C2 10220PDB3 D16 GBB1/I075RSB0
A11 I040RSB0O C3 NC D17 GBAO0/IO76RSB0
A12 I041RSB0 C4 NC D18 GBA1/I077RSB0
A13 IO53RSB0 C5 GND D19 GND
A14 I0O59RSB0 Cc6 I0O10RSBO D20 NC
A15 I064RSB0 c7 I014RSB0 D21 NC
A16 I065RSB0 Cc8 VCC D22 NC
A17 I067RSB0 C9 VCC E1 I0219NDB3
A18 I069RSB0O c10 IO30RSB0O E2 NC
A19 NC Cc11 I037RSB0O E3 GND
A20 VCCIBO C12 I043RSB0 E4 GAB2/10224PDB3
A21 GND C13 NC E5 GAA2/10225PDB3
A22 GND C14 VCC E6 GNDQ
B1 GND C15 VvVCcC E7 GAB1/I003RSB0
B2 VCCIB3 Cc16 NC ES8 I017RSB0
B3 NC c17 NC E9 I1021RSB0O
B4 I006RSBO C18 GND E10 I027RSB0
B5 IO08RSBO C19 NC E11 I034RSB0
B6 I012RSB0 C20 NC E12 1044RSB0
B7 I015RSB0 C21 NC E13 I051RSB0O
B8 I019RSB0O C22 VCCIB1 E14 I057RSB0
B9 1024RSB0 D1 10219PDB3 E15 GBC1/I073RSB0
B10 I031RSBO D2 10220NDB3 E16 GBBO0/I0O74RSB0O
B11 I0O39RSB0O D3 NC E17 I071RSBO
B12 I048RSB0 D4 GND E18 GBA2/I078PDB1
B13 I054RSB0 D5 GAAO0/IO00RSBO E19 1081PDB1
B14 I058RSB0 D6 GAA1/I001RSBO E20 GND
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Datasheet Information

new package that was added because it is offered in the A3P015. The following
sections were updated:

"Features and Benefits"
"ProASIC3 Ordering Information"
"Temperature Grade Offerings"
"ProASIC3 Flash Family FPGAs"
"A3P015 and A3P030" note
Introduction and Overview (NA)

Revision Changes Page
Revision 5 (Aug 2008) | TJ, Maximum Junction Temperature, was changed to 100° from 110° in the 2-6
DC and Switching "Thermal Characteristics" section and EQ 1. The calculated result of Maximum
Characteristics v1.3 | Power Allowed has thus changed to 1.463 W from 1.951 W.
Values for the A3P015 device were added to Table 2-7 + Quiescent Supply 2-7
Current Characteristics.
Values for the A3P015 device were added to Table 2-14 - Different Components | 2-11, 2-12
Contributing to Dynamic Power Consumption in ProASIC3 Devices. Ppcq4 Was
removed. Table 2-15 « Different Components Contributing to the Static Power
Consumption in ProASIC3 Devices is new.
The "PLL Contribution—PPLL" section was updated to change the Pp | formula 2-14
from Pac13 * Pac14 * Ferkourt t0 Ppca *+ Pac1s * Ferkour:
Both fall and rise values were included for tpprisup @and tpprinp in Table 2-102 2-78
Input DDR Propagation Delays.
Table 2-107 « A3P015 Global Resource is new. 2-86
The typical value for Delay Increments in Programmable Delay Blocks was 2-90
changed from 160 to 200 in Table 2-115 « ProASIC3 CCC/PLL Specification.
Revision 4 (Jun 2008) | Table note references were added to Table 2-2 « Recommended Operating 2-2
DC and Switching Conditions 1, and the order of the table notes was changed.
Characteristics v1.2
The title for Table 2-4 < Overshoot and Undershoot Limits 1 was modified to 2-3
remove "as measured on quiet 1/0s." Table note 1 was revised to remove
"estimated SSO density over cycles." Table note 2 was revised to remove "refers
only to overshoot/undershoot limits for simultaneous switching 1/0s."
The "Power per I/O Pin" section was updated to include 3 additional tables 2-7
pertaining to input buffer power and output buffer power.
Table 2-29 « 1/0 Output Buffer Maximum Resistances 1 was revised to include 2-27
values for 3.3 V PCI/PCI-X.
Table 2-90 « LVDS Minimum and Maximum DC Input and Output Levels was 2-66
updated.
Revision 3 (Jun 2008) | Pin numbers were added to the "QN68 — Bottom View" package diagram. Note 2 4-3
Packaging v1.3 was added below the diagram.
The "QN132 — Bottom View" package diagram was updated to include D1 to D4. 4-6
In addition, note 1 was changed from top view to bottom view, and note 2 is new.
Revision 2 (Feb 2008) | This document was divided into two sections and given a version number, starting N/A
Product Brief v1.0 at v1.0. The first section of the document includes features, benefits, ordering
information, and temperature and speed grade offerings. The second section is a
device family overview.
This document was updated to include A3P015 device information. QN68 is a N/A
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