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ProASIC3 Device Family Overview Power Matters.”

I/0Os with Advanced I/O Standards

The ProASIC3 family of FPGAs features a flexible I/O structure, supporting a range of voltages (1.5V, 1.8V, 2.5V, and
3.3 V). ProASIC3 FPGAs support many different I/O standards—single-ended and differential.

The 1/Os are organized into banks, with two or four banks per device. The configuration of these banks determines the
1/0 standards supported (Table 1-1).

Table 1-1 « 1/0O Standards Supported

1/0 Standards Supported
LVTTL/ LVPECL, LVDS,

1/0 Bank Type Device and Bank Location LVCMOS | PCI/PCI-X | B-LVDS, M-LVDS
Advanced East and west Banks of A3P250 and v v v

larger devices
Standard Plus | North and south banks of A3P250 and v v Not supported

larger devices

All banks of A3P060 and A3P125
Standard All banks of A3P015 and A3P030 v Not Not supported

supported

Each I/0O module contains several input, output, and enable registers. These registers allow the implementation of the
following:

+ Single-Data-Rate applications
» Double-Data-Rate applications—DDR LVDS, B-LVDS, and M-LVDS |/Os for point-to-point communications

ProASIC3 banks for the A3P250 device and above support LVPECL, LVDS, B-LVDS and M-LVDS. B-LVDS and M-
LVDS can support up to 20 loads.

Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card in a powered-
up system.

Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed when the system
is powered up, while the component itself is powered down, or when power supplies are floating.

Wide Range I/O Support
ProASIC3 devices support JEDEC-defined wide range 1/O operation. ProASIC3 supports the JESD8-B specification,
covering both 3 V and 3.3 V supplies, for an effective operating range of 2.7 V to 3.6 V.

Wider 1/0 range means designers can eliminate power supplies or power conditioning components from the board or
move to less costly components with greater tolerances. Wide range eases /O bank management and provides
enhanced protection from system voltage spikes, while providing the flexibility to easily run custom voltage
applications.

Specifying I/O States During Programming
You can modify the 1/O states during programming in FlashPro. In FlashPro, this feature is supported for PDB files
generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have limited display of
Pin Numbers only.

Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during programming.
2. From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator window appears.

3. Click the Specify 1/0 States During Programming button to display the Specify I/O States During Programming
dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header. Select the 1/Os
you wish to modify (Figure 1-4 on page 1-8).

5. Set the I/O Output State. You can set Basic I/O settings if you want to use the default I/O settings for your pins,
or use Custom I/O settings to customize the settings for each pin. Basic I/O state settings:

1 —1/0 is set to drive out logic High

1-
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2 —-ProASIC3 DC and Switching Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in

Table 2-2 on page 2-2 is not implied.

Table 2-1 + Absolute Maximum Ratings
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.3t03.75 \
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y,
VCCI DC I/0 output buffer supply voltage -0.3t03.75 \%
VMV DC /O input buffer supply voltage -0.3t03.75 \%
VI I/O input voltage -03Vto36V \%
(when 1/O hot insertion mode is enabled)
-0.3Vto (VCCI +1V)or3.6 V, whichever voltage is lower
(when 1/O hot-insertion mode is disabled)
Tsrg? | Storage temperature —65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. 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.

3. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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Figure 2-5 « Output Buffer Model and Delays (Example)

2-17 Revision 18



ProASIC3 DC and Switching Characteristics

& Microsemi

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

Revision 18
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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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Table 2-68 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

1L§?cvl\nos VIL VIH VoL VOH IOL [ IOH | 10SL | I0SH | 1L | nH?
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength | V v v v v v mA | mA | mA3 | mA3 |pA%|pA?
2mA -0.3 | 0.35*VCCI| 0.65*VCCI | 3.6 | 045 | VCCI-045| 2 | 2 9 1 | 10| 10
4 mA -0.3| 0.35*VCCI| 065*VCCI| 3.6 | 045 | VCCI-045| 4 | 4 | 17 22 | 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. 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.

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

A

toV [ fort ,/t, /t
. R=1kQS RtoVCClfortz/tz Itz
Test Point R to GND for ty, / ty/ t

| Test Point Hz ! zn/ zHs

Datapath T 35pF  Enable Path 35 pF for tzy / tzys Itz 1715
T 35 pF for ty/ t, »

Figure 2-9 » AC Loading

Table 2-69 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.8 0.9 35

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

ProASIC3 Flash Family FPGAs

tockmpw fockmpw

tosup| torp
Data out 1 50% 0 *50% X X X
Enable 50% ¢ ¢ loREMPRE
i tone $OWPRE | ORECPRE
I 50% 50% 50%
Preset tosue
towclr | [ORECCLR 'oREMCLR
Clear 50%} 50% /| \50%
torre2
DOUT 50% 50% —1\ 50%
tocLreq

tOCLKQ

Figure 2-18  Output Register Timing Diagram

Timing Characteristics

Table 2-99 « Output Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 [ Std. | Units
tocLka Clock-to-Q of the Output Data Register 0591067079 ns
tosup Data Setup Time for the Output Data Register 0.31(0.36|0.42| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00|0.00| ns
tosue Enable Setup Time for the Output Data Register 0441050059 ns
toHE Enable Hold Time for the Output Data Register 0.00{0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.80(0.91]1.07| ns
torPrE20Q Asynchronous Preset-to-Q of the Output Data Register 0.80(0.91]1.07| ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00{0.00|0.00| ns
toreccLr [ Asynchronous Clear Recovery Time for the Output Data Register 0221025030 ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00|0.000.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.220.25|0.30| ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.22(0.25|0.30| ns
towpPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.2210.25|0.30| ns
tockmpwr | Clock Minimum Pulse Width High for the Output Data Register 0.36(0.41)048| ns
tockmpwL | Clock Minimum Pulse Width Low for the Output Data Register 0.32(0.3710.43| 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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Timing Characteristics

Table 2-107 « A3P015 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 0.66 | 0.81 [ 0.75) 092 | 0.88 | 1.08 | ns
tRCKH Input High Delay for Global Clock 0.67 | 0.84 | 0.76 | 096 | 0.89 [ 1.13 | ns
trckmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
treckmpwL  |Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRCKSW Maximum Skew for Global Clock 0.18 0.21 025 | 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 2-108 » A3P030 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
tRekL Input Low Delay for Global Clock 0.67 | 081 |0.76 | 092 | 089 ]| 1.09 | ns
tRCKH Input High Delay for Global Clock 0.68 | 0.85 [ 0.77 | 097 [ 091 | 114 | 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 0.18 0.21 024 | 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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Output Signal

T T

period_max period_min

Note: Peak-to-peak jitter measurements are defined by Tpea-to-peak = Tperiod_max — T period_min-
Figure 2-29 « Peak-to-Peak Jitter Definition
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Table 2-123 »« A3P250 FIFO 4kx1 (continued)
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. Units
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 8.20 ns
trsTBQ RESET Low to Data Out Low on DO (pass-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on DO (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 310 272 231 MHz

Embedded FlashROM Characteristics

CLK

Add ress><><><

i
|
|
|
|
|
|
|
tckaz

|
|
|
|
|
'

Figure 2-44 » Timing Diagram

Timing Characteristics
Table 2-124 - Embedded FlashROM Access Time

Parameter Description -2 -1 Std. Units
tsu Address Setup Time 0.53 0.61 0.71 ns
thoLp Address Hold Time 0.00 0.00 0.00 ns
tckea Clock to Out 21.42 24.40 28.68 ns
Fmax Maximum Clock Frequency 15 15 15 MHz
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QN132 QN132 QN132

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
A1 GAB2/I0O69RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/I058RSB0
A4 GFC1/I0126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/I0123RSB1 A41 1022RSB0 B29 GCBO0/I054RSB0
A6 VCCPLF A42 I018RSB0 B30 GCC1/I051RSB0
A7 GFA1/10121RSB1 A43 I014RSB0 B31 GND
A8 GFC2/I0118RSB1 Ad4 I011RSBO B32 GBB2/I043RSB0
A9 I0115RSB1 A45 I007RSB0 B33 VMVO0
A10 VCC A46 VCC B34 GBAO/IO39RSB0O
A11 GEB1/I0110RSB1 A4T7 GAC1/IO05RSB0O B35 GBC1/I036RSB0
A12 GEA0/I0107RSB1 A48 GABO0/IO02RSB0 B36 GND
A13 GEC2/I0104RSB1 B1 I068RSB1 B37 I026RSB0
A14 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSB0
A15 VCC B3 GND B39 GND
A16 IO99RSB1 B4 GFCO0/I0125RSB1 B40 I013RSB0
A17 I096RSB1 B5 VCOMPLF B41 IO08RSBO
A18 I094RSB1 B6 GND B42 GND
A19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/I004RSB0O
A20 IO85RSB1 B8 I0116RSB1 B44 GNDQ
A21 IO79RSB1 B9 GND C1 GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 GEB2/I0105RSB1 Cc4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFA0/I0122RSB1
A26 GDC1/I061RSB0 B14 GND C6 GFA2/I0120RSB1
A27 VCC B15 I098RSB1 c7 I0117RSB1
A28 IO60RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0 B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A31 GCAO0/I056RSB0 B19 I081RSB1 Cc11 GEA2/10106RSB1
A32 GCB1/I053RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS C14 I097RSB1
A35 I044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/I041RSB0 B24 GDCO0/I062RSB0 C16 IO89RSB1
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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
109 TRST 145 I046RSB0 181 1021RSB0
110 VJTAG 146 NC 182 I020RSB0O
111 GDAO0/I066RSB0O 147 NC 183 I019RSB0
112 GDA1/1065RSB0 148 NC 184 I018RSB0O
113 GDBO0/IO64RSB0 149 GBC2/I045RSB0 185 1017RSB0
114 GDB1/I063RSB0 150 I044RSB0 186 VCCIBO
115 GDCO0/I062RSB0 151 GBB2/I043RSB0 187 VCC
116 GDC1/I061RSB0O 152 I042RSB0 188 I016RSB0
117 NC 153 GBA2/I041RSB0 189 I015RSB0
118 NC 154 VMVO0 190 I014RSB0
119 NC 155 GNDQ 191 I1013RSB0
120 NC 156 GND 192 1012RSB0
121 NC 157 NC 193 I011RSBO
122 GND 158 GBA1/I040RSB0O 194 I010RSB0O
123 VCCIBO 159 GBAO/IO39RSB0 195 GND
124 NC 160 GBB1/I038RSB0 196 IO09RSBO
125 NC 161 GBBO0/IO37RSB0 197 I008RSB0O
126 VCC 162 GND 198 I007RSB0
127 I0O60RSB0O 163 GBC1/I036RSB0 199 I006RSB0O
128 GCC2/I059RSB0 164 GBCO0/I035RSB0 200 VCCIBO
129 GCB2/I058RSB0 165 I034RSB0 201 GAC1/I005RSB0O
130 GND 166 IO33RSB0O 202 GACO0/I004RSBO
131 GCA2/I057RSB0 167 I032RSB0 203 GAB1/I003RSB0
132 GCAO0/I056RSB0 168 I031RSB0O 204 GABO0/IO02RSB0
133 GCA1/I055RSB0 169 IO30RSB0O 205 GAA1/1001RSBO
134 GCBO0/I054RSB0 170 VCCIBO 206 GAA0/IO00RSBO
135 GCB1/I053RSB0 171 VCC 207 GNDQ
136 GCCO0/1052RSB0 172 I029RSB0 208 VMVO
137 GCC1/1051RSB0 173 I028RSB0
138 IO50RSB0 174 I027RSB0
139 I049RSB0 175 I026RSB0
140 VCCIBO 176 I025RSB0
141 GND 177 I024RSB0
142 VCC 178 GND
143 1048RSB0 179 I023RSB0
144 1047RSB0 180 I022RSB0
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FG144
Pin Number | A3P060 Function
K1 GEBO0/IO74RSB1
K2 GEA1/I073RSB1
K3 GEAO0/IO72RSB1
K4 GEA2/I071RSB1
K5 I065RSB1
K6 I064RSB1
K7 GND
K8 I057RSB1
K9 GDC2/I056RSB1
K10 GND
K11 GDAO0/IO50RSB0
K12 GDB0/I048RSB0
L1 GND
L2 VMV1
L3 GEB2/I070RSB1
L4 I067RSB1
L5 VCCIB1
L6 I062RSB1
L7 I059RSB1
L8 I058RSB1
L9 T™MS
L10 VJTAG
L11 VMV1
L12 TRST
M1 GNDQ
M2 GEC2/I069RSB1
M3 I068RSB1
M4 I066RSB1
M5 I063RSB1
M6 I061RSB1
M7 I0O60RSB1
M8 NC
M9 TDI
M10 VCCIB1
M11 VPUMP
M12 GNDQ
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FG144
Pin Number | A3P250 Function
K1 GEBO/IO99NDB3
K2 GEA1/I098PDB3
K3 GEAO0/I098NDB3
K4 GEA2/I097RSB2
K5 IO90RSB2
K6 I084RSB2
K7 GND
K8 I0O66RSB2
K9 GDC2/I063RSB2
K10 GND
K11 GDAO0/I060VDB1
K12 GDB0/I059VvVDB1
L1 GND
L2 VMV3
L3 GEB2/I096RSB2
L4 I091RSB2
L5 VCcCIB2
L6 I082RSB2
L7 IO80RSB2
L8 I072RSB2
L9 TMS
L10 VJTAG
L1 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 I092RSB2
M4 IO89RSB2
M5 I087RSB2
M6 I085RSB2
M7 I078RSB2
M8 I076RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ

&S Microsemi
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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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FG256 FG256 FG256

Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
G13 GCC1/I067PPB1 K1 GFC2/10142PDB3 M5 VMV3
G14 I064NPB1 K2 I0144NPB3 M6 VCCIB2
G15 1073PDB1 K3 10141PPB3 M7 VCCIB2
G16 I073NDB1 K4 I0120RSB2 M8 I0108RSB2
H1 GFBO0/I0146NPB3 K5 VCCIB3 M9 I0101RSB2
H2 GFA0/I0145NDB3 K6 vVCcC M10 VCCIB2
H3 GFB1/10146PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/I0147NPB3 K9 GND M13 I0O83RSB2
H6 VCC K10 GND M14 GDB1/1078UPB1
H7 GND K11 VvVCcC M15 GDC1/1077UDB1
H8 GND K12 VCCIB1 M16 I075NDB1
H9 GND K13 I071NPB1 N1 I0140NDB3
H10 GND K14 I074RSB1 N2 I0138PPB3
H11 VCC K15 I0O72NPB1 N3 GEC1/10137PPB3
H12 GCCO0/IO67NPB1 K16 I070NDB1 N4 I0131RSB2
H13 GCB1/I068PPB1 L1 10142NDB3 N5 GNDQ
H14 GCAO0/IO69NPB1 L2 I0141NPB3 N6 GEA2/I0134RSB2
H15 NC L3 I0125RSB2 N7 10117RSB2
H16 GCBO0/IO68NPB1 L4 I0139RSB3 N8 I0111RSB2
J1 GFA2/10144PPB3 L5 VCCIB3 N9 I0O99RSB2
J2 GFA1/I0145PDB3 L6 GND N10 I094RSB2
J3 VCCPLF L7 VvVCC N11 I087RSB2
J4 I0143NDB3 L8 VCC N12 GNDQ
J5 GFB2/10143PDB3 L9 vVCcC N13 I093RSB2
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDC0/I077VDB1
J8 GND L12 VCCIB1 N16 GDA1/1079UDB1
J9 GND L13 GDB0/1078VPB1 P1 GEB1/10136PDB3
J10 GND L14 1076VDB1 P2 GEBO0/I0O136NDB3
J11 VCC L15 I076UDB1 P3 VMV2
J12 GCB2/1071PPB1 L16 I075PDB1 P4 I0129RSB2
J13 GCA1/1069PPB1 M1 10140PDB3 P5 I0128RSB2
J14 GCC2/I072PPB1 M2 I0130RSB2 P6 I0122RSB2
J15 NC M3 I0138NPB3 P7 I0115RSB2
J16 GCA2/I070PDB1 M4 GECO0/I0O137NPB3 P8 I0110RSB2
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FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

E21 NC G13 I040RSB0 J5 I0149NPB3
E22 NC G14 I046RSB0 J6 IO09RSBO
F1 NC G15 GNDQ J7 10152UDB3
F2 NC G16 I047RSB0 J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 10154VDB3 G18 IO53RSB0O J10 VCC

F5 I0155VDB3 G19 IO63NDB1 J11 VCC

F6 I011RSBO G20 NC J12 VCC

F7 I007RSBO G21 NC J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/IO05RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vCcC J17 I049RSB0
F12 I033RSB0 H4 10150PDB3 J18 1064PPB1
F13 IO39RSB0O H5 IO08RSBO J19 I0O66NDB1
F14 I045RSB0 H6 10153VDB3 J20 NC
F15 GBCO0/I054RSB0 H7 10152VDB3 J21 NC

F16 I048RSB0 H8 VMVO J22 NC

F17 VMVO H9 VCCIBO K1 NC
F18 I061NPB1 H10 VCCIBO K2 NC

F19 1063PDB1 H11 I025RSB0 K3 NC

F20 NC H12 I0O31RSBO K4 I0148NDB3
F21 NC H13 VCCIBO K5 10148PDB3
F22 NC H14 VCCIBO K6 10149PPB3
G1 NC H15 VMV1 K7 GFC1/10147PPB3
G2 NC H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 IO65RSB1 K9 VCC

G4 10151VDB3 H18 I052RSB0 K10 GND

G5 10151UDB3 H19 I066PDB1 K11 GND

G6 GAC2/I0153UDB3 H20 vVcC K12 GND

G7 I0O06RSB0O H21 NC K13 GND

G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/I067PPB1
G11 I026RSB0 J3 NC K17 I064NPB1
G12 IO30RSB0O J4 I0150NDB3 K18 I073PDB1
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FG484 FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
K19 I075NDB1 M11 GND P3 I0153NDB3
K20 NC M12 GND P4 I0159NDB3
K21 IO76NDB1 M13 GND P5 I0156NPB3
K22 I076PDB1 M14 VCC P6 I0151PPB3
L1 NC M15 GCB2/I073PPB1 P7 10158PPB3
L2 I0155PDB3 M16 GCA1/I071PPB1 P8 VCCIB3
L3 NC M17 GCC2/I074PPB1 P9 GND
L4 GFBO0/IO163NPB3 M18 I080PPB1 P10 VCC
L5 GFA0/I0162NDB3 M19 GCA2/1072PDB1 P11 VCC
L6 GFB1/10163PPB3 M20 I079PPB1 P12 VCC
L7 VCOMPLF M21 I078PPB1 P13 VCC
L8 GFC0/I0164NPB3 M22 NC P14 GND
L9 vCcC N1 10154NDB3 P15 VCCIB1
L10 GND N2 10154PDB3 P16 GDBO0/IO87NPB1
L11 GND N3 NC P17 I085NDB1
L12 GND N4 GFC2/10159PDB3 P18 1085PDB1
L13 GND N5 I0161NPB3 P19 1084PDB1
L14 VCC N6 10156PPB3 P20 NC
L15 GCCO0/IO69NPB1 N7 I0129RSB2 P21 1081PDB1
L16 GCB1/1070PPB1 N8 VCCIB3 P22 NC
L17 GCAO0/IO71NPB1 N9 VCC R1 NC
L18 I067NPB1 N10 GND R2 NC
L19 GCBO0/IO70NPB1 N11 GND R3 VCC
L20 I077PDB1 N12 GND R4 I0150PDB3
L21 I077NDB1 N13 GND R5 I0151NPB3
L22 I078NPB1 N14 VCC R6 I0147NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0146NPB3
M2 I0155NDB3 N16 I073NPB1 R8 VMV3
M3 I0158NPB3 N17 IO80NPB1 R9 VCCIB2
M4 GFA2/10161PPB3 N18 IO74NPB1 R10 VCCIB2
M5 GFA1/10162PDB3 N19 I072NDB1 R11 10117RSB2
M6 VCCPLF N20 NC R12 I0110RSB2
M7 I0160NDB3 N21 I0O79NPB1 R13 VCCIB2
M8 GFB2/10160PDB3 N22 NC R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 10153PDB3 R16 I094RSB2
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5 — Datasheet Information

List of Changes
The following table lists critical changes that were made in each version of the ProASIC3 datasheet.
Revision Changes Page
Revision 18 Updated 3.3 V DC supply voltage's maximum Commercial and Industrial values 2-2
(March 2016) from 3.3 V to 3.6 V in Table 2-2 (SAR 72693).
Added reference of Package Mechanical Drawings document in all package pin NA
assignment notes (76833).
Revision 17 Removed PQFP embedded heat spreader info. from Table 2-5 (SAR 52320). 2-6
(June 2015) Updated "VCCIBx I/0 Supply Voltage" (SAR 43323). 31
Revision 16 Updated "ProASIC3 Ordering Information”. Interchanged the positions of 1-IvV
(December 2014) | Y- Security Feature and I- Application (Temperature Range) (SAR 61079).
Added Note "Only devices with package size greater than or equal to 5x5 are
supported”.
Updated Table Note (2) in Table 2-3  Flash Programming Limits — Retention, 2-3
Storage and Operating Temperature so that the Table Note is not applicable for
Maximum Storage Temperature Tgrg (SAR 54297).
Added values for Drive strength 2 mA in Table 2-41 - 3.3 V LVTTL / 3.3 V| 2-34, 2-35,
LVCMOS High Slew, Table 2-42 « 3.3 V LVTTL / 3.3 V LVCMOS Low Slew, [ 2-36, 2-37
Table 2-43 « 3.3 V LVTTL / 3.3 V LVCMOS High Slew, and Table 2-44 « 3.3 V
LVTTL /3.3 VLVCMOS Low Slew (SAR 57184).
Added Figure 2-1 « High-Temperature Data Retention (HTR) (SAR 45466). 2-3
Updates made to maintain the style and consistency of the document. NA
Revision 15 Added corner pad table note (3) to "QN132 — Bottom View" (SAR 47442). 4-6
(July 2014)
Ambient temperature removed in Table 2-2, table notes and "ProASIC3 2-2
Ordering Information" figure were modified (SAR 48343). 1-IvV
Other updates were made to maintain the style and consistency of the NA
datasheet.
Revision 14 Note added for the discontinuance of QN132 package to the following tables I, 1ll, 4-6
(April 2014) and section: "ProASIC3 Devices", "I/Os Per Package 1", "ProASIC3 FPGAs
Package Sizes Dimensions" and "QN132 — Bottom View" section (SAR 55118).
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when the pin is unused.

Revision Changes Page
Advance v0.6 The "RESET" section was updated. 2-25
(continued) The "WCLK and RCLK" section was updated. 2.25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
The "Introduction" of the "Advanced I/Os" section was updated. 2-28
The "I/O Banks" section is new. This section explains the following types of 1/Os: 2-29
Advanced
Standard+
Standard
Table 2-12 « Automotive ProASIC3 Bank Types Definition and Differences is
new. This table describes the standards listed above.
PCI-X 3.3 V was added to the Compatible Standards for 3.3 V in Table 2- 2-29
11 « VCCI Voltages and Compatible Standards
Table 2-13 « ProASIC3 I/O Features was updated. 2-30
The "Double Data Rate (DDR) Support" section was updated to include 2-32
information concerning implementation of the feature.
The "Electrostatic Discharge (ESD) Protection" section was updated to include 2-35
testing information.
Level 3 and 4 descriptions were updated in Table 2-43 + 1/0O Hot-Swap and 5V 2-64
Input Tolerance Capabilities in ProASIC3 Devices.
The notes in Table 2-43 + I/O Hot-Swap and 5V Input Tolerance Capabilities in 2-64
ProASIC3 Devices were updated.
The "Simultaneous Switching Outputs (SSOs) and Printed Circuit Board Layout" 2-41
section is new.
A footnote was added to Table 2-14 « Maximum I/O Frequency for Single-Ended 2-30
and Differential 1/0Os in All Banks in Automotive ProASIC3 Devices (maximum
drive strength and high slew selected).
Table 2-18 « Automotive ProASIC3 I/O Attributes vs. I/0 Standard Applications 2-45
Table 2-50 « ProASIC3 Output Drive (OUT_DRIVE) for Standard 1/0O Bank Type 2-83
(A3P030 device)
Table 2-51 « ProASIC3 Output Drive for Standard+ /O Bank Type was updated. 2-84
Table 2-54 « ProASIC3 Output Drive for Advanced I/0 Bank Type was updated. 2-84
The "x" was updated in the "User I/O Naming Convention" section. 2-48
The "VCC Core Supply Voltage" pin description was updated. 2-50
The "VMVXx I/O Supply Voltage (quiet)" pin description was updated to include 2-50
information concerning leaving the pin unconnected.
The "VJTAG JTAG Supply Voltage" pin description was updated. 2-50
The "VPUMP Programming Supply Voltage" pin description was updated to 2-50
include information on what happens when the pin is tied to ground.
The "I/O User Input/Output" pin description was updated to include information on 2-50
what happens when the pin is unused.
The "JTAG Pins" section was updated to include information on what happens 2-51

Revision 18




