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Power Matters.” ProASIC3 Flash Family FPGAs

Your valuable IP is protected with industry-standard security, making remote ISP possible. A ProASIC3 device
provides the best available security for programmable logic designs.

Single Chip

Flash-based FPGAs store their configuration information in on-chip flash cells. Once programmed, the configuration
data is an inherent part of the FPGA structure, and no external configuration data needs to be loaded at system power-
up (unlike SRAM-based FPGAs). Therefore, flash-based ProASIC3 FPGAs do not require system configuration
components such as EEPROMSs or microcontrollers to load device configuration data. This reduces bill-of-materials
costs and PCB area, and increases security and system reliability.

Instant On

Flash-based ProASIC3 devices support Level 0 of the Instant On classification standard. This feature helps in system
component initialization, execution of critical tasks before the processor wakes up, setup and configuration of memory
blocks, clock generation, and bus activity management. The Instant On feature of flash-based ProASIC3 devices
greatly simplifies total system design and reduces total system cost, often eliminating the need for CPLDs and clock
generation PLLs that are used for these purposes in a system. In addition, glitches and brownouts in system power will
not corrupt the ProASIC3 device's flash configuration, and unlike SRAM-based FPGAs, the device will not have to be
reloaded when system power is restored. This enables the reduction or complete removal of the configuration PROM,
expensive voltage monitor, brownout detection, and clock generator devices from the PCB design. Flash-based
ProASIC3 devices simplify total system design and reduce cost and design risk while increasing system reliability and
improving system initialization time.

Firm Errors

Firm errors occur most commonly when high-energy neutrons, generated in the upper atmosphere, strike a
configuration cell of an SRAM FPGA. The energy of the collision can change the state of the configuration cell and
thus change the logic, routing, or 1/0 behavior in an unpredictable way. These errors are impossible to prevent in
SRAM FPGAs. The consequence of this type of error can be a complete system failure. Firm errors do not exist in the
configuration memory of ProASIC3 flash-based FPGAs. Once it is programmed, the flash cell configuration element of
ProASIC3 FPGAs cannot be altered by high-energy neutrons and is therefore immune to them. Recoverable (or soft)
errors occur in the user data SRAM of all FPGA devices. These can easily be mitigated by using error detection and
correction (EDAC) circuitry built into the FPGA fabric.

Low Power

Flash-based ProASIC3 devices exhibit power characteristics similar to an ASIC, making them an ideal choice for
power-sensitive applications. ProASIC3 devices have only a very limited power-on current surge and no high-current
transition period, both of which occur on many FPGAs.

ProASIC3 devices also have low dynamic power consumption to further maximize power savings.
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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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0 - I/O is set to drive out logic Low

Last Known State — I/O is set to the last value that was driven out prior to entering the programming mode, and

then held at that value during programming
Z -Tristate: 1/O is tristated

ProASIC3 Flash Family FPGAs

Specify I/0 States During Programming

Load from file. .. save to file... [~ Show BSR Details
Port Hame Macro Cell Pin Number 1/0 State [Output Dnly)
BIST ADLIB:INBUF T2 1
BYPASS_I0 ADLIB:INBUF K1 1
CLE. ADLIB:INBUF EB1 1
EMOUT ADLIB:INBUF 116 1
LED ADLIB:OUTBUF M3 i
MONITOR[O] ADLIB:OUTBUF ES a
MOMNITOR[T] ADLIB:OUTBUF C7 z
MONITOR[2] ADLIB:OUTBUF D3 z
MOMNITOR[3] ADLIB:OUTBUF D7 z
MONITOR[4] ADLIB:OUTBUF A1 z
OEa ADLIB:INBUF E4 z
OEb ADLIB:INBUF F1 z
0SC_EN ADLIB:INBUF K3 z
FAD[10] ADLIB:BIBUF_LYCMOS 33U r8 z
PAD[11] ADLIB:BIBUF_LYCMOS 330 R7 z
PAD[12] ADLIB:BIBUF_LYCMOS 33U D11 z
PAD[13] ADLIB:BIBUF_LYCMOS 330 ciz z
PAD[14] ADLIB:BIBUF_LWCMOS 33U RE z LI

Help |

%

Cancel |

Figure 1-4 « 1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

Note: 1/O States During programming are saved to the ADB and resulting programming files after completing

programming file generation.
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Table 2-2 «+ Recommended Operating Conditions 1

ProASIC3 Flash Family FPGAs

Symbol Parameters ' Commercial Industrial Units
T, Junction temperature 0 to 852 -40 to 1002 °C
veed 1.5V DC core supply voltage 1.425 10 1.575 1.425 to 1.575 \Y,
VJTAG JTAG DC voltage 1410 3.6 1410 3.6 \%
VPUMP Programming voltage Programming Mode 3.15t0 3.45 3.15t03.45 \%
Operation 4 0to 3.6 0to0 3.6 v
VCCPLL Analog power supply (PLL) 1.425t0 1.575 1.425 to 1.575 \Y
VCCland VMV ® 1.5V DC supply voltage 1.425 10 1.575 1.425t0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 V
2.5V DC supply voltage 23t027 231027 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
3.3 V wide range DC supply voltage 6 2.7t03.6 27t03.6 \Y,
LVDS/B-LVDS/M-LVDS differential /O 2.375t02.625 | 2.375t02.625 \Y
LVPECL differential 1/0 3.0t0 3.6 3.0t0 3.6 \

Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. Software Default Junction Temperature Range in the Libero® System-on-Chip (SoC) software is set to 0°C to +70°C for
commercial, and -40°C to +85°C for industrial. To ensure targeted reliability standards are met across the full range of
Junction temperatures, Microsemi recommends using custom settings for temperature range before running timing and
power analysis tools. For more information regarding custom settings, refer to the New Project Dialog Box in the Libero
SoC Online Help.

3. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-18 on page 2-19.

4. VPUMP can be left floating during operation (not programming mode).

5. VMV and VCCI should be at the same voltage within a given I/O bank. VMV pins must be connected to the
corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on page 3-1 for further information.

6. 3.3 V wide range is compliant to the JESD8-B specification and supports 3.0 V VCCI operation.
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ProASIC3 DC and Switching Characteristics

Table 2-29 « 1/0 Output Buffer Maximum Resistances

1

Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Standard Drive Strength RpuLL.DowN (Q)? RpuLL.up (Q)°
33 VLVTTL/ 33V 2 mA 100 300
LVEMOS 4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 25 75
3.3 V LVCMOS Wide 100 pA Same as regular 3.3 V LVCMOS | Same as regular 3.3 V LVCMOS
Range*
2.5V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
12 mA 25 50
1.8 VLVCMOS 2 mA 200 225
4 mA 100 112
6 mA 50 56
8 mA 50 56
1.5V LVCMOS 2mA 200 224
4 mA 100 112
3.3 VPCI/PCI-X Per PCI/PCI-X 25 75
specification
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. RpuLL-pown-max) = (VOLspec) / I0Lspec

3. R(PULL-UP—MAX) = (VCCImaX— VOHSpeC) /IOHSpeC
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

2-27
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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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Timing Characteristics

Table 2-41 « 3.3V LVTTL/ 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 Advanced 1/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2mA Std. 066 | 766|004 |102]| 043 (780|659 | 265|261 10.03 | 8.82 ns

—1 0.56 [6.51(0.04|086| 036 | 6.63|560| 225|222 8.54 7.51 ns
-2 049 (572003076 | 032 | 582|492 | 198 195 | 7.49 6.59 ns
4 mA Std. 0.66 [7.66|0.04|102| 043 | 780|659 |265 (261 10.03 | 8.82 ns
—1 056 | 651|004 | 086 | 036 |6.63|560| 225|222 | 854 7.51 ns
-2 049 | 572|003 |0.76| 032 |582|492| 198 |1.95| 7.49 6.59 ns
6 mA Std. 0.66 [4.91(0.04|102]| 043 | 500 | 407|299 320 | 7.23 6.31 ns
-1 056 [4.17 [ 0.04 | 086 | 036 | 425 | 3.46 | 254 | 273 | 6.15 5.36 ns
-2 049 (366 (0.03]|0.76| 032 |3.73|3.04| 223|239 | 540 4.71 ns
8 mA Std. 066 [4.91(0.04]102]| 043 |5.00| 407|299 320 7.23 6.31 ns
—1 056 | 417 | 0.04 | 086 | 036 |4.25 | 3.46 | 2.54 | 273 | 6.15 5.36 ns
-2 049 (366 (003|076 | 032 |3.73|3.04| 223|239 | 540 4.71 ns
12 mA Std. 0.66 | 3.53 [ 0.04 | 1.02 [ 043 | 3.60 | 282 | 3.21 | 3.58 | 5.83 5.06 ns
—1 0.56 | 3.00 | 0.04 | 0.86 | 0.36 | 3.06 | 2.40 | 2.73 | 3.05 | 4.96 4.30 ns
—2 049 | 264 | 003 |0.76 | 0.32 | 269 | 2.11 | 2.40 | 2.68 | 4.36 3.78 ns
16 mA Std. 0.66 [3.33(0.04]102] 043 |3.39| 256|326 | 3.68 | 5.63 4.80 ns
—1 056 | 283|004 ]|086| 036 |289 218|277 |3.13| 4.79 4.08 ns
-2 049 | 249|003 |0.76 | 032 | 253|191 | 244|275 | 420 3.58 ns
24 mA Std. 0.66 | 3.08(0.04|102]| 043 |3.13|212|3.32|4.06 [ 5.37 4.35 ns
-1 056 [262(0.04|086| 036 | 266 | 180 | 283 | 345 | 4.57 3.70 ns
-2 049 [230(0.03]|0.76| 032 | 234|158 | 248 | 3.03 | 4.01 3.25 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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Table 2-90 « LVDS Minimum and Maximum DC Input and Output Levels

ProASIC3 Flash Family FPGAs

DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \%
oL ! Output Lower Current 0.65 0.91 1.16 mA
IOH ! Output High Current 0.65 0.91 1.16 mA
\ Input Voltage 0 2.925 \%
lIH 23 Input High Leakage Current 10 MA
L 24 Input Low Leakage Current 10 MA
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common Mode Voltage 1.125 1.25 1.375 \%
VICM Input Common Mode Voltage 0.05 1.25 2.35 \Y
VIDIFF Input Differential Voltage 100 350 mV
Notes:

1. IOL/IOH defined by VODIFF/(Resistor Network)
2. Currents are measured at 85°C junction temperature.

3. lIH 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.

4. |IL is the input leakage current per I/O pin over recommended operation conditions where -0.3 V < VIN <VIL.

Table 2-91 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V)

Input High (V)

Measuring Point* (V)

1.075

1.325

Cross point

Note: *Measuring point = Vi, See Table 2-22 on page 2-22 for a complete table of trip points.

Timing Characteristics

Table 2-92 » LVDS

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Speed Grade tpouT top toin tpy Units
Std. 0.66 1.83 0.04 1.60 ns
-1 0.56 1.56 0.04 1.36 ns
-2 0.49 1.37 0.03 1.20 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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Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Clear

Y Core Data_out FF 5 a
Data Eﬂ— D Q = | Array ]
| DFN1E1CA1 Ef ' DFN1E1CA1 i
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L Positive-Edge Triggered + Data Output Register and ]
"""""""""""""""" i Enable Output Register with
| Active High Enable ]
i Active High Clear ]
INBUF INBUF CLKBUF : Positive-Edge Triggered !
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X
ek X
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Figure 2-16 » Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear
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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

4-2
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Package Pin Assignments

QN132 — Bottom View

A37 A48
B34 B44
C31 c40
Pin A1Mark
D4 ——nf ] 1O00000000C Oe——no1
O00O000nO.,

A36533—-E OO0Ooooooo B1A1
C30 E 2 = IEII c1
Ofo Opo
I:IDEI I:IDEI
EIDEI EIDEI
EIDEI EIDEI
I:IDEI I:IDEI
EIDEI EIDEI
O=0 O=0
A25 OO0Ooooooo A12
OO0OoOooooo =k

D3 ——»f ] 1000000000 ! D2
- Optional
Corner Pad (4x)
C20 c11
B22 B12
A24 A13

Notes:

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

2. Option corner pads come with this device and package combination. It is optional to tie them to ground or leave them
floating.

3. The QN132 package is discontinued and is not available for ProASIC3 devices.

4. For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

QN132
Pin Number | A3P060 Function

C17 I057RSB1
Cc18 NC
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
Cc23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1042RSB0
c27 GCCO0/I039RSB0
Cc28 VCCIBO
C29 I029RSB0
C30 GNDQ
C31 GBA1/I027RSB0O
C32 GBB0/I024RSB0
C33 VCC
C34 I019RSB0
C35 I016RSB0
C36 I013RSB0
C37 GAC1/I010RSBO
C38 NC
C39 GAA0/IO05RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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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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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
1 GND 37 10104PDB3 73 IO83RSB2
2 GAA2/10118UDB3 38 I0104NDB3 74 I082RSB2
3 10118VDB3 39 I0103PSB3 75 I081RSB2
4 GAB2/I0117UDB3 40 VCCIB3 76 IO80RSB2
5 10117VDB3 41 GND 77 I079RSB2
6 GAC2/I0116UDB3 42 10101PDB3 78 I078RSB2
7 10116VDB3 43 I0101NDB3 79 I077RSB2
8 10115UDB3 44 GEC1/10100PDB3 80 I076RSB2
9 10115VDB3 45 GECO0/I0100NDB3 81 GND
10 10114UDB3 46 GEB1/I099PDB3 82 I0O75RSB2
1 10114VDB3 47 GEBO0/IO99NDB3 83 I074RSB2
12 10113PDB3 48 GEA1/1098PDB3 84 I073RSB2
13 I0113NDB3 49 GEAO0/I098NDB3 85 I072RSB2
14 10112PDB3 50 VMV3 86 I071RSB2
15 I0112NDB3 51 GNDQ 87 I0O70RSB2
16 VCC 52 GND 88 VCC
17 GND 53 NC 89 VCCIB2
18 VCCIB3 54 NC 90 I069RSB2
19 10111PDB3 55 GEA2/I097RSB2 91 I068RSB2
20 I0111NDB3 56 GEB2/I096RSB2 92 I067RSB2
21 GFC1/I0110PDB3 57 GEC2/I095RSB2 93 I066RSB2
22 GFCO0/I0O110NDB3 58 I094RSB2 94 I0O65RSB2
23 GFB1/10109PDB3 59 IO93RSB2 95 I064RSB2
24 GFBO0/IO109NDB3 60 I092RSB2 96 GDC2/I063RSB2
25 VCOMPLF 61 I091RSB2 97 GND
26 GFAO0/I0O108NPB3 62 VCCIB2 98 GDB2/I062RSB2
27 VCCPLF 63 IO90RSB2 99 GDAZ2/I061RSB2
28 GFA1/10108PPB3 64 IO89RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10107PDB3 66 IO88RSB2 102 TDI
31 I0107NDB3 67 I087RSB2 103 T™MS
32 GFB2/10106PDB3 68 IO86RSB2 104 VMV2
33 I0106NDB3 69 I085RSB2 105 GND
34 GFC2/10105PDB3 70 I084RSB2 106 VPUMP
35 I0105NDB3 71 VCC 107 NC
36 NC 72 VCCIB2 108 TDO
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ProASIC3 Flash Family FPGAs

PQ208 PQ208 PQ208
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
1 GND 37 10141PSB3 73 I0112RSB2
2 GAA2/10155UDB3 38 10140PDB3 74 I0111RSB2
3 10155VDB3 39 I0140NDB3 75 I0110RSB2
4 GAB2/I0154UDB3 40 VCCIB3 76 I0109RSB2
5 10154VDB3 41 GND 77 I0108RSB2
6 GAC2/10153UDB3 42 10138PDB3 78 I0107RSB2
7 10153VDB3 43 I0138NDB3 79 I0106RSB2
8 10152UDB3 44 GEC1/10137PDB3 80 10104RSB2
9 10152VDB3 45 GECO0/I0137NDB3 81 GND
10 10151UDB3 46 GEB1/I0136PDB3 82 I0102RSB2
1 10151VDB3 47 GEBO0/I0O136NDB3 83 I0101RSB2
12 10150PDB3 48 GEA1/10135PDB3 84 I0100RSB2
13 I0150NDB3 49 GEAO0/I0O135NDB3 85 IO99RSB2
14 10149PDB3 50 VMV3 86 I098RSB2
15 I0149NDB3 51 GNDQ 87 I097RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 NC 90 I094RSB2
19 10148PDB3 55 GEA2/I0134RSB2 91 I092RSB2
20 10148NDB3 56 GEB2/I0133RSB2 92 IO90RSB2
21 GFC1/10147PDB3 57 GEC2/10132RSB2 93 IO88RSB2
22 GFC0/I0147NDB3 58 I0131RSB2 94 I086RSB2
23 GFB1/10146PDB3 59 I0130RSB2 95 I084RSB2
24 GFBO0/I0146NDB3 60 I0129RSB2 96 GDC2/I082RSB2
25 VCOMPLF 61 I0128RSB2 97 GND
26 GFAO0/I0145NPB3 62 VCCIB2 98 GDB2/I081RSB2
27 VCCPLF 63 I0125RSB2 99 GDA2/I080RSB2
28 GFA1/10145PPB3 64 I0123RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10144PDB3 66 I0121RSB2 102 TDI
31 10144NDB3 67 I0119RSB2 103 TMS
32 GFB2/10143PDB3 68 I0117RSB2 104 VMV2
33 10143NDB3 69 I0115RSB2 105 GND
34 GFC2/10142PDB3 70 I0113RSB2 106 VPUMP
35 10142NDB3 71 VCC 107 NC
36 NC 72 VCCIB2 108 TDO
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
A1 GNDQ D1 10169PDB3 G1 GFA1/I0162PPB3
A2 VMVO D2 I0169NDB3 G2 GND
A3 GABO0/IO02RSB0O D3 10172NDB3 G3 VCCPLF
A4 GAB1/IO03RSBO D4 GAA2/I0174PPB3 G4 GFA0/I0O162NPB3
A5 I010RSBO D5 GACO0/I004RSB0 G5 GND
AB GND D6 GAC1/I005RSB0 G6 GND
A7 I034RSB0 D7 GBCO0/I054RSB0 G7 GND
A8 VCC D8 GBC1/I055RSB0 G8 GDC1/1086PPB1
A9 I050RSB0 D9 GBB2/I061PDB1 G9 I074NDB1
A10 GBAO0/IO58RSB0O D10 I061NDB1 G10 GCC2/I074PDB1
A11 GBA1/I059RSB0 D11 I062NPB1 G11 I073NDB1
A12 GNDQ D12 GCB1/1070PPB1 G12 GCB2/I073PDB1
B1 GAB2/I0173PDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0164NDB3 H2 GFB2/10160PDB3
B3 GAA0/IO00RSBO E3 GFC1/10164PDB3 H3 GFC2/I0159PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/10146PDB3
B5 I013RSB0 E5 10174NPB3 H5 VCC
B6 I019RSB0 E6 VCCIBO H6 I080PDB1
B7 I031RSB0 E7 VCCIBO H7 I080NDB1
B8 IO39RSB0 E8 GCC1/1069PDB1 H8 GDB2/I090RSB2
B9 GBBO0/IO56RSB0 E9 VCCIB1 H9 GDCO0/I086NPB1
B10 GBB1/I057RSB0O E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/IO71NDB1 H11 1084PSB1
B12 VMV1 E12 I072NDB1 H12 VCC
C1 I0173NDB3 F1 GFBO0/IO163NPB3 J1 GEB1/10145PDB3
C2 GFA2/10161PPB3 F2 VCOMPLF J2 I0160NDB3
C3 GAC2/10172PDB3 F3 GFB1/10163PPB3 J3 VCCIB3
C4 VCC F4 I0161NPB3 J4 GECO0/I0146NDB3
C5 I016RSB0 F5 GND J5 I0129RSB2
C6 I025RSB0 F6 GND J6 I0131RSB2
C7 1028RSB0 F7 GND J7 VCC
C8 1042RSB0 F8 GCCO0/IO69NDB1 J8 TCK
C9 I045RSB0 F9 GCBO0/IO70NPB1 J9 GDA2/I089RSB2
C10 GBA2/I060PDB1 F10 GND J10 TDO
Cc11 I060NDB1 F11 GCA1/I071PDB1 J1 GDA1/I088PDB1
C12 GBC2/1062PPB1 F12 GCA2/I072PDB1 J12 GDB1/I087PDB1
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
A1 GND C5 GAC0/I004RSB0O E9 I031RSB0O
A2 GAAO0/IO00RSBO C6 GAC1/IO05RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I020RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 1024RSB0 E12 VMV1
A5 I016RSB0 C9 IO33RSB0O E13 GBC2/1062PDB1
A6 I017RSB0O c10 IO39RSB0O E14 I065RSB1
A7 I022RSB0 Cc11 I045RSB0 E15 I052RSB0
A8 I028RSB0 C12 GBCO0/I054RSB0O E16 1066PDB1
A9 I034RSB0 C13 I048RSB0 F1 I0150NDB3
A10 I037RSB0 C14 VMVO0 F2 I0149NPB3
A11 I041RSB0 C15 I061NPB1 F3 IO09RSBO
A12 I043RSB0 Cc16 I063PDB1 F4 10152UDB3
A13 GBB1/I057RSB0 D1 10151VDB3 F5 VCCIB3
A14 GBAO0/IO58RSB0 D2 10151UDB3 F6 GND
A15 GBA1/I0O59RSB0 D3 GAC2/10153UDB3 F7 VCC
A16 GND D4 IO06RSBO F8 VCC
B1 GAB2/10154UDB3 D5 GNDQ F9 VCC
B2 GAA2/10155UDB3 D6 I0O10RSBO F10 VCC
B3 I012RSB0 D7 I019RSB0O F11 GND
B4 GAB1/IO03RSB0 D8 I026RSB0 F12 VCCIB1
B5 I013RSB0O D9 IO30RSBO F13 I062NDB1
B6 I014RSB0 D10 I0O40RSBO F14 I049RSB0
B7 I021RSB0O D11 I046RSB0O F15 1064PPB1
B8 I027RSB0 D12 GNDQ F16 I066NDB1
B9 I032RSB0 D13 I047RSB0O G1 I0148NDB3
B10 I038RSBO D14 GBB2/I061PPB1 G2 10148PDB3
B11 I042RSB0 D15 IO53RSB0 G3 10149PPB3
B12 GBC1/I055RSB0 D16 I0O63NDB1 G4 GFC1/I0147PPB3
B13 GBBO0/IO56RSB0 E1 10150PDB3 G5 VCCIB3
B14 I044RSB0 E2 IO08RSBO G6 VCC
B15 GBA2/I060PDB1 E3 10153VDB3 G7 GND
B16 I060NDB1 E4 10152VDB3 G8 GND
C1 10154VDB3 E5 VMVO0 G9 GND
C2 10155VDB3 E6 VCCIBO G10 GND
C3 I011RSBO E7 VCCIBO G111 VCC
Cc4 I007RSB0O ES8 I025RSB0 G12 VCCIB1
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ProASIC3 Flash Family FPGAs

FG434 FG484 FG484

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
R17 GDB1/I078UPB1 U9 I0122RSB2 W1 NC
R18 GDC1/I077UDB1 u10 I0115RSB2 W2 NC
R19 I075NDB1 u11 I0110RSB2 W3 NC
R20 VCC u12 I098RSB2 W4 GND
R21 NC u13 I095RSB2 W5 I0126RSB2
R22 NC u14 IO88RSB2 We GEB2/I0133RSB2
™ NC u15 I084RSB2 W7 I0124RSB2
T2 NC u16 TCK W8 I0116RSB2
T3 NC u17 VPUMP W9 I0113RSB2
T4 I0140NDB3 u18 TRST W10 I0107RSB2
T5 I0138PPB3 u19 GDAO0/I079VDB1 W11 I0105RSB2
T6 GEC1/I0137PPB3 u20 NC W12 I0102RSB2
T7 I0131RSB2 u21 NC W13 I097RSB2
T8 GNDQ u22 NC W14 I092RSB2
T9 GEA2/I0134RSB2 V1 NC W15 GDC2/I082RSB2
T10 I0117RSB2 V2 NC W16 I086RSB2
™ 10111RSB2 V3 GND W17 GDA2/I080RSB2
T12 I099RSB2 V4 GEA1/10135PDB3 W18 T™MS
T13 I094RSB2 V5 GEAO0/I0135NDB3 W19 GND
T14 I087RSB2 V6 I0127RSB2 W20 NC
T15 GNDQ V7 GEC2/10132RSB2 W21 NC
T16 I0O93RSB2 V8 I0123RSB2 W22 NC
T17 VJTAG V9 I0118RSB2 Y1 VCCIB3
T18 GDCO0/1077VDB1 V10 I0112RSB2 Y2 NC
T19 GDA1/I079UDB1 V11 I0106RSB2 Y3 NC
T20 NC V12 I0100RSB2 Y4 NC
T21 NC V13 I0O96RSB2 Y5 GND
T22 NC V14 IO89RSB2 Y6 NC
U1 NC V15 I085RSB2 Y7 NC
u2 NC V16 GDB2/I081RSB2 Y8 VCC
u3 NC V17 TDI Y9 VCC
U4 GEB1/I0136PDB3 V18 NC Y10 NC
us GEB0/I0136NDB3 V19 TDO Y11 NC
ué VMV2 V20 GND Y12 NC
u7 I0129RSB2 V21 NC Y13 NC
us I0128RSB2 V22 NC Y14 VCC
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FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function
Y15 VCC AB7 I0128RSB2
Y16 NC AB8 I0122RSB2
Y17 NC AB9 I0116RSB2
Y18 GND AB10 NC
Y19 NC AB11 NC
Y20 NC AB12 I0113RSB2
Y21 NC AB13 I0112RSB2
Y22 VCCIB1 AB14 NC
AA1 GND AB15 NC
AA2 VCCIB3 AB16 I0O100RSB2
AA3 NC AB17 I0O95RSB2
AA4 NC AB18 NC
AA5 NC AB19 NC
AAB I0135RSB2 AB20 VCCIB2
AA7 I0133RSB2 AB21 GND
AA8 NC AB22 GND
AA9 NC
AA10 NC
AAT1 NC
AA12 NC
AA13 NC
AA14 NC
AA15 NC
AA16 I0101RSB2
AA17 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
AB5 NC
AB6 I0130RSB2
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