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Power Matters.” ProASIC3 Flash Family FPGAs

The CCC block has these key features:
+ Wide input frequency range (fiy_ccc) = 1.5 MHz to 350 MHz
+ Output frequency range (fout ccc) = 0.75 MHz to 350 MHz
* Clock delay adjustment via programmable and fixed delays from —7.56 ns to +11.12 ns
+ 2 programmable delay types for clock skew minimization
» Clock frequency synthesis (for PLL only)
Additional CCC specifications:

+ Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider configuration
(for PLL only).

+  Output duty cycle = 50% * 1.5% or better (for PLL only)

* Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single global network used
(for PLL only)

* Maximum acquisition time = 300 ps (for PLL only)
* Low power consumption of 5 mW
» Exceptional tolerance to input period jitter— allowable input jitter is up to 1.5 ns (for PLL only)

» Four precise phases; maximum misalignment between adjacent phases of 40 ps x (350 MHz / foyt ccc) (for
PLL only) -

Global Clocking

ProASIC3 devices have extensive support for multiple clocking domains. In addition to the CCC and PLL support
described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant global
networks. The VersaNets can be driven by the CCC or directly accessed from the core via multiplexers (MUXes). The
VersaNets can be used to distribute low-skew clock signals or for rapid distribution of high fanout nets.
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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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ProASIC3 DC and Switching Characteristics Powor Makters>

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

VCC = 1.575 V—

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

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

meet VIH / VIL levels, and output

buffers do not meet VOH / VOL levels.

VCC = 1.425 V-

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

1/0s are functional (except differential inputs)
but slower because VCCI / VCC are below
specification. For the same reason, input
buffers do not meet VIH / VIL levels, and

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

the VCC is below specification.

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

Region 1: 1/0 buffers are OFF

f f

Activation trip point: Min VCCI datasheet specification

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

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

VCCI

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

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

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

Static Power Dynamic Power

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

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

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

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

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

Single-Ended

3.3V LVTTL/3.3VLVCMOS 35 3.3 - 452.67

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

1.8 V LVCMOS 35 1.8 - 133.59
1.5V LVCMOS (JESD8-11) 35 1.5 - 92.84
3.3V PCI 10 3.3 - 184.92
3.3V PCI-X 10 3.3 - 184.92
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
Ppc3 is the static power (where applicable) measured on VMV.

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

Power Consumption of Various Internal Resources

Table 2-14 « Different Components Contributing to Dynamic Power Consumption in ProASIC3 Devices

Device Specific Dynamic Contributions
(MW/MHz)
[=}
[=} (=] (=} o n o (=} n
o o (=] n N [T} o™ -
- © < N - [=] o o
it S 15|85 |5 (55|55
Parameter Definition < < < P < < < <
PACA1 Clock contribution of a Global Rib 14.50 112.80|12.80 | 11.00 | 11.00 | 9.30 | 9.30 | 9.30
PAC2 Clock contribution of a Global Spine 248 | 1.85 (135|158 | 0.81 | 0.81 | 0.41]0.41
PAC3 Clock contribution of a VersaTile row 0.81
PAC4 Clock contribution of a VersaTile used as a 0.12
sequential module
PAC5 First contribution of a VersaTile used as a 0.07
sequential module
PAC6 Second contribution of a VersaTile used as a 0.29
sequential module
PAC7 Contribution of a VersaTile used as a 0.29
combinatorial Module
PACS8 Average contribution of a routing net 0.70
PAC9 Contribution of an I/O input pin (standard See Table 2-8 on page 2-7 through
dependent) Table 2-10 on page 2-8.
PAC10 Contribution of an I/O output pin (standard See Table 2-11 on page 2-9 through
dependent) Table 2-13 on page 2-10.
PAC11 Average contribution of a RAM block during a 25.00
read operation
PAC12 Average contribution of a RAM block during a 30.00
write operation
PAC13 Dynamic contribution for PLL 2.60

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.
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Power Matters.” ProASIC3 Flash Family FPGAs

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

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

3.3V LVTTL/3.3VLVCMOS 2mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51

12 mA 109 103

16 mA 109 103
3.3V LVCMOS Wide Range2 100 pA Same as regular Same asregular 3.3V

3.3 VLVCMOS LVCMOS

2.5V LVCMOS 2mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8 VLVCMOS 2mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 44 35
1.5V LVCMOS 2mA 16 13

4 mA 33 25
3.3 V PCI/PCI-X Per PCI/PCI-X 109 103

specification

Notes:
1. T,=100°C

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

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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ProASIC3 DC and Switching Characteristics Power Matters.

Timing Characteristics

Table 2-50 « 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 I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 4 mA Std. 0.60 | 11.84 (0.04|1.02| 0.43 | 11.84|10.00(4.10|4.04 (15.23 (13.40| ns

—1 0.51 | 10.07 |0.04|0.86| 0.36 [10.07 | 8.51 |3.48(3.44|12.96(11.40( ns

-2 0.45 | 8.84 |0.03|0.76| 0.32 | 8.84 | 7.47 (3.06(3.02(11.3810.00| ns

100 pA 6 mA Std. 0.60 | 7.59 |0.04|1.02| 0.43 | 7.59 | 6.18 (4.62(4.95(10.98| 9.57 | ns

-1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 (3.93(4.21( 9.34 | 8.14 | ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns
100 pA 8 mA Std. 0.60 | 7.59 [0.04|1.02| 043 | 7.59 | 6.18 [4.62|4.95(10.98 | 9.57 | ns

—1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 |3.93(4.21| 9.34 | 814 [ ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns

100 pA 12 mA Std. 0.60 | 5.46 |0.04|1.02| 0.43 | 5.46 | 4.29 (497 (5.54| 8.86 | 7.68 | ns

—1 0.51 | 4.65 |0.04|0.86| 0.36 | 4.65 | 3.65 (4.22(4.71| 7.53 | 6.54 | ns

-2 045 | 4.08 |0.03|0.76| 0.32 | 4.08 | 3.20 |3.71(4.14| 6.61 | 5.74 [ ns
100 pA 16 mA Std. 0.60 | 5.15 |0.04|1.02| 0.43 [ 5.15 | 3.89 |5.04(5.69| 855 | 7.29 | ns

—1 0.51 | 4.38 |0.04|0.86| 0.36 | 4.38 | 3.31 |4.29(4.84| 7.27 | 6.20 | ns

-2 0.45 | 3.85 |0.03|0.76| 0.32 | 3.85 | 2.91 (3.77(4.25( 6.38 | 544 | ns
100 pA 24 mA Std. 0.60 | 4.75 |0.04|1.02| 0.43 | 4.75 | 3.22 (5.14(6.28 | 8.15 | 6.61 | ns

—1 0.51 | 4.04 |0.04|10.86| 0.36 | 4.04 | 2.74 (4.37(5.34| 6.93 | 5.62 | ns
-2 0.45 | 3.55 |0.03|0.76| 0.32 | 3.55 | 2.40 (3.84(4.69( 6.09 | 4.94 | ns

Notes:

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

2. Software default selection highlighted in gray.
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 2-55+ 3.3 VLVTTL/ 3.3 VLVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

Equiv.
Software
Default
Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ Units
100 pA 2 mA Std. 060 | 1464 | 0.04 | 152 | 043 | 14.64 | 1297 | 3.21 | 3.15 ns
-1 0.51 1245 1 0.04 1129 | 0.36 | 1245 | 11.04 | 2.73 | 2.68 ns
-2 045 | 1093 | 0.03|1.13 | 0.32 [ 10.93 | 9.69 | 2.39 | 2.35 ns
100 pA 4 mA Std. 060 | 1464 [0.04 | 152 | 043 [ 1464 | 1297 | 3.21 | 3.15 ns
-1 0.51 1245 1 0.04 [ 1.29 | 0.36 | 1245 | 11.04 | 2.73 | 2.68 ns
-2 045 | 10.93 | 0.03|1.13| 0.32 [ 10.93 | 9.69 | 2.39 | 2.35 ns
100 pA 6 mA Std. 0.60 | 10.16 | 0.04 | 1.52 | 0.43 | 10.16 | 9.08 | 3.71 | 3.98 ns
-1 0.51 8.64 |10.04]129 | 0.36 8.64 7.73 | 3.15] 3.39 ns
-2 0.45 758 10.03]|1.13| 0.32 7.58 6.78 | 2.77 | 2.97 ns
100 pA 8 mA Std. 0.60 | 10.16 [ 0.04 | 1.52 | 0.43 [ 10.16 | 9.08 | 3.71 | 3.98 ns
-1 0.51 864 [0.041.29]| 0.36 8.64 7.73 | 3.15 [ 3.39 ns
-2 0.45 758 10.03]|1.13 | 0.32 7.58 6.78 | 2.77 | 2.97 ns

Notes:

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

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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Timing Characteristics

Table 2-60 » 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | top | toin | tey |teour | tzu | tzw | tz | thz | tzis | tzus | Units
4 mA Std. 0.60 866 | 004|131 043 |7.83| 866 |268 (230 10.07 | 10.90 ns

-1 0.51 737 (004|111 ) 036 |6.66 | 7.37 | 228 [ 1.96 | 856 | 9.27 ns
-2 0.45 6.47 (003|098 | 032 | 585 6.47 (200 |172| 752 | 8.14 ns
6 mA Std. 0.60 517 (0.04 | 131 | 043 | 5.04 | 517 [3.05|3.00 | 7.27 | 7.40 ns
-1 0.51 439 | 004|111 | 036 |4.28 | 439 (259 |255]| 6.19 | 6.30 ns
-2 0.45 3.86 (003|098 | 032 |3.76| 3.86 | 228224 | 543 | 5.53 ns
8 mA Std. 0.60 517 (004|131 | 043 | 5.04 | 517 [3.05|3.00| 7.27 | 7.40 ns
-1 0.51 439 | 004 111 | 0.36 [4.28 | 439 | 259|255 6.19 | 6.30 ns
-2 0.45 3.86 (003|098 | 032 |3.76 | 3.86 | 228 (224 | 543 | 553 ns
12 mA Std. 0.60 3.56 | 0.04 | 131 | 043 [(3.63| 3.43 | 3.30 | 344 | 586 | 567 ns
—1 0.51 3.03 | 004|111 036 [3.08| 292 | 281|292 | 499 | 4.82 ns
—2 0.45 266 | 0.03 |098 | 032 (271 | 256 | 247|257 | 438 | 423 ns
16 mA Std. 0.60 335 (004 |131]| 043 |3.41| 3.06 | 3.36 [ 3.55| 5.65 | 5.30 ns
-1 0.51 285 (004|111 | 036 | 290 | 2.60 |286|3.02 | 4.81 4.51 ns
-2 0.45 250 (003|098 | 032 | 255 229 (251|265 | 422 | 3.96 ns
24 mA Std. 0.60 3.09 [0.04|131) 043 | 3.15| 244 | 3.44 (400 | 538 | 4.68 ns
—1 0.51 263 | 004|111 | 036 (268 | 2.08 | 292|340 | 458 | 3.98 ns
-2 0.45 231 | 003|098 | 032 (235| 1.82 | 257|298 | 4.02 | 3.49 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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Power Matters.

Timing Characteristics

Table 2-88 + 3.3 V PCI/PCI-X
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Speed Grade | tpoyt | top | toin | tey |teout | tzL | tzw | tz | thz | tas | tzus | Units
Std. 0.66 2.68 0.04 0.86 0.43 2.73 1.95 3.21 3.58 4.97 4.19 ns
-1 0.56 2.28 0.04 0.73 0.36 2.32 1.66 2.73 3.05 4.22 3.56 ns
-2 0.49 2.00 0.03 0.65 0.32 2.04 1.46 2.40 2.68 3.71 3.13 ns

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

Table 2-89 « 3.3 V PCI/PCI-X
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus 1/0O Banks

Speed Grade | tpour | top | toin | tey [teout| tzr | tzw | tz | twz | tzs | tzus | Units
Std. 0.66 2.31 0.04 0.85 0.43 2.35 1.70 2.79 3.22 4.59 3.94 ns
-1 0.56 1.96 0.04 0.72 0.36 | 2.00 1.45 2.37 2.74 3.90 3.35 ns
-2 0.49 1.72 0.03 0.64 0.32 1.76 1.27 2.08 2.41 3.42 2.94 ns

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

Differential /O Characteristics

Physical Implementation

Configuration of the 1/O modules as a differential pair is handled by Microsemi Designer software when the user
instantiates a differential I/O macro in the design.

Differential 1/0Os can also be used in conjunction with the embedded Input Register (InReg), Output Register (OutReg),
Enable Register (EnReg), and Double Data Rate (DDR). However, there is no support for bidirectional I/Os or tristates
with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It requires that one
data bit be carried through two signal lines, so two pins are needed. It also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-12. The building
blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVPECL implementation because the output standard specifications are different.

Along with LVDS /O, ProASIC3 also supports Bus LVDS structure and Multipoint LVDS (M-LVDS) configuration (up to
40 nodes).

Bourns Part Number: CAT16-LV4F12

FPGA | / ______ FPGA
OUTBUF_LVDS P 165 O 2 =500 P
IE Zl VY : — INBUF_LVDS
| : %51409 %1009 * -
1165 Q ; Z,=500Q

Figure 2-12 « LVDS Circuit Diagram and Board-Level Implementation
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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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Clock Conditioning Circuits

CCC Electrical Specifications
Timing Characteristics

Table 2-115 » ProASIC3 CCC/PLL Specification

Parameter Minimum Typical Maximum Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 350 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 350 MHz
Serial Clock (SCLK) for Dynamic PLL" 125 MHz
Delay Increments in Programmable Delay Blocks® 3 200% ps
Number of Programmable Values in Each Programmable 32
Delay Block
Input Period Jitter 15 ns
CCC Output Peak-to-Peak Period Jitter Fcec out Max Peak-to-Peak Period Jitter
1 Global 3 Global
Network Networks
Used Used
0.75 MHz to 24 MHz 0.50% 0.70%
24 MHz to 100 MHz 1.00% 1.20%
100 MHz to 250 MHz 1.75% 2.00%
250 MHz to 350 MHz 2.50% 5.60%
Acquisition Time
(A3P250 and A3P1000 only) LockControl =0 300 us
LockControl = 1 300 us
(all other dies) LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter °
(A3P250 and A3P1000 only) LockControl =0 1.6 ns
LockControl = 1 1.6 ns
(all other dies) LockControl =0 1.6 ns
LockControl = 1 0.8 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 12 3 0.6 5.56 ns
Delay Range in Block: Programmable Delay 22 3 0.225 5.56 ns
Delay Range in Block: Fixed Delay? 3 22 ns
Notes:

1. Maximum value obtained for a —2 speed-grade device in worst-case commercial conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 for deratings.

3. T;=25°C,vVCC=15V

4. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help for more information.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.

6. The A3P030 device does not contain a PLL.
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< tckH ok —
CLK ____ /—L//—L

tas | tam
[RIWJADDR X>F ASKXZE@D(XXE@D@XX)C

teks
jt_' <«—— BkH Ajr
BLK
tens tENH
WEN t :
tos | toH
DINRD X Dig LKA AKX KKK XXX

DOUTIRD D, XXXXK D2

Figure 2-33 « RAM Write, Output Retained. Applicable to Both RAM4K9 and RAM512x18.

<—tCKH tCKL—>
CLK ___ / /—\—//—L
tas | taH

teks
<t ——
Bk N\ BKH —

tens
WEN
tps | ton
o XX 00 o T XKKKKK
DOUT
g 0O IR 0 0
(pass-through) L XX XX 1
DOUT
Dy XXX DPla X XXX bl

(pipelined)

Figure 2-34 « RAM Write, Output as Write Data (WMODE = 1). Applicable to RAM4K9 Only.
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S

[ tCYC >
WCLK 7“ N\ 7

/—\_

twekrr

e

FULL
tokar
AFULL ,l/
WA/RA ist=
(Address Countor) NO MATCH X NOMATCH X Dist=AFF_TH > MATCH (FULL)

Figure 2-41  FIFO FULL Flag and AFULL Flag Assertion

welk N N S N

m

WA/RA MATCH
(Address Counter) (EMPTY

)>< NO MATCH >< NO MATCH >< NO MATCH >< NO MATCH

><Dist =AEF_TH +1

1st Rising 2nd Rising
Edge Edge
After 1st After 1st
RCLK Write N\ Write \( Nl Nl
tReKEF
||
EMPTY
tokar
AEMPTY 1

Figure 2-42 « FIFO EMPTY Flag and AEMPTY Flag Deassertion

NN N

m

X Dist = AFF_TH - 1

A

RCLK
WARA v Fut) ) nomatcH X NoMATcH X NOMATCH X NO MATCH
(Address Counter)
1st Rising 1st Rising
Edge Edge
After 1st After 2nd
WCLK Read\ Read N\
WCKF
FULL
AFULL

tokar
~——|

Figure 2-43 « FIFO FULL Flag and AFULL Flag Deassertion

2-101 Revision 18



Pin Descriptions

& Microsemi

Power Matters.

mode is not used in the design, the FF pin is available as a regular 1/O. For IGLOOe, ProASIC3EL, and RT ProASIC3
only, the FF pin can be configured as a Schmitt trigger input.

When Flash*Freeze mode is used, the FF pin must not be left floating to avoid accidentally entering Flash*Freeze
mode. While in Flash*Freeze mode, the Flash*Freeze pin should be constantly asserted.

The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/0O bank in which the pin is
located, and input signal levels compatible with the I/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both Flash*Freeze mode
and normal operation mode. No user intervention is required.

JTAG Pins

Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run at any voltage
from 1.5V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine to operate, even if the device is
in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the part must be supplied to allow JTAG signals
to transition the device. Isolating the JTAG power supply in a separate I/O bank gives greater flexibility in supply
selection and simplifies power supply and PCB design. If the JTAG interface is neither used nor planned for use, the
VJTAG pin together with the TRST pin could be tied to GND.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-up/-down
resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a resistor placed close to the
FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 1 for more
information.

Table 1+ Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance
33V 200 Q -1 kQ
25V 200 Q -1 kQ
1.8V 500 Q -1 kQ
1.5V 500 Q -1 kQ
Notes:

1. Equivalent parallel resistance if more than one device is on the JTAG chain
2. The TCK pin can be pulled up/down.

3. The TRST pin is pulled down.

TDI Test Data Input
Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor on the TDI pin.

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an internal weak
pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active low input to asynchronously initialize (or reset) the boundary scan circuitry. There
is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-down resistor could be
included to ensure the test access port (TAP) is held in reset mode. The resistor values must be chosen from Table 1
and must satisfy the parallel resistance value requirement. The values in Table 1 correspond to the resistor

recommended when a single device is used, and the equivalent parallel resistor when multiple devices are connected
via a JTAG chain.

3-3
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QN132
Pin Number | A3P125 Function

c17 IO83RSB1
Cc18 VCCIB1
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
C23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1055RSB0
c27 GCCO0/I052RSB0
C28 VCCIBO
C29 I042RSB0
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBBO0/I037RSB0O
C33 VCC
C34 I024RSB0
C35 I019RSB0O
C36 I016RSB0O
C37 IO10RSBO
C38 VCCIBO
C39 GAB1/I0O03RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
G13 GCC1/1069PPB1 K1 GFC2/10159PDB3 M5 VMV3
G14 I065NPB1 K2 I0161NPB3 M6 VCCIB2
G15 I075PDB1 K3 I0156PPB3 M7 VCCIB2
G16 I075NDB1 K4 I0129RSB2 M8 I0117RSB2
H1 GFBO0/IO163NPB3 K5 VCCIB3 M9 I0110RSB2
H2 GFA0/I0162NDB3 K6 vVCcC M10 VCCIB2
H3 GFB1/10163PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/I0164NPB3 K9 GND M13 I094RSB2
H6 VCC K10 GND M14 GDB1/1087PPB1
H7 GND K11 VCC M15 GDC1/1086PDB1
H8 GND K12 VCCIB1 M16 I084NDB1
H9 GND K13 IO73NPB1 N1 I0150NDB3
H10 GND K14 IO80ONPB1 N2 10147PPB3
H11 VCC K15 I0O74NPB1 N3 GEC1/10146PPB3
H12 GCCO0/IO69NPB1 K16 I072NDB1 N4 I0140RSB2
H13 GCB1/I070PPB1 L1 I0159NDB3 N5 GNDQ
H14 GCAO0/IO71NPB1 L2 I0156NPB3 N6 GEA2/10143RSB2
H15 I067NPB1 L3 10151PPB3 N7 I0126RSB2
H16 GCBO0/IO70NPB1 L4 10158PSB3 N8 I0120RSB2
J1 GFA2/I0161PPB3 L5 VCCIB3 N9 I0108RSB2
J2 GFA1/10162PDB3 L6 GND N10 I0103RSB2
J3 VCCPLF L7 VvVCcC N11 I099RSB2
J4 I0160NDB3 L8 VCC N12 GNDQ
J5 GFB2/I0160PDB3 L9 vVCcC N13 I092RSB2
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDCO0/IO86NDB1
J8 GND L12 VCCIB1 N16 GDA1/1088PDB1
J9 GND L13 GDBO0/IO87NPB1 P1 GEB1/10145PDB3
J10 GND L14 IO85NDB1 P2 GEBO0/I0O145NDB3
J11 VCC L15 1085PDB1 P3 VMV2
J12 GCB2/1073PPB1 L16 1084PDB1 P4 I0138RSB2
J13 GCA1/1071PPB1 M1 10150PDB3 P5 I0136RSB2
J14 GCC2/I074PPB1 M2 I0151NPB3 P6 I0131RSB2
J15 I080PPB1 M3 I0147NPB3 P7 I0124RSB2
J16 GCA2/I072PDB1 M4 GECO0/I0146NPB3 P8 I0119RSB2
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Revision Changes Page

Revision 10 The "In-System Programming (ISP) and Security" section and Security section |
(September 2011) | were revised to clarify that although no existing security measures can give an
absolute guarantee, Microsemi FPGAs implement the best security available in
the industry (SAR 32865).

The value of 34 1/Os for the QN48 package in A3P030 was added to the "I/Os 11
Per Package 1" section (SAR 33907).

The Y security option and Licensed DPA Logo were added to the "ProASIC3 v
Ordering Information" section. The trademarked Licensed DPA Logo identifies
that a product is covered by a DPA counter-measures license from
Cryptography Research (SAR 32151).

The "Specifying I/O States During Programming" section is new (SAR 21281). 1-7

In Table 2-2 « Recommended Operating Conditions 1, VPUMP programming 2-2
voltage in programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45"
(SAR 30666). It was corrected in v2.0 of this datasheet in April 2007 but
inadvertently changed back to “3.0 to 3.6 V” in v1.4 in August 2009. The
following changes were made to Table 2-2 « Recommended Operating
Conditions 1:

VCCPLL analog power supply (PLL) was changed from "1.4 to 1.6" to "1.425 to
1.575" (SAR 33850).

For VCCI and VMV, values for 3.3 V DC and 3.3 V DC Wide Range were
corrected. The correct value for 3.3 V DC is "3.0 to 3.6 V" and the correct value
for 3.3 V Wide Range is "2.7 to 3.6" (SAR 33848).

Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings 2-24
was update to restore values to the correct columns. Previously the Slew Rate
column was missing and data were aligned incorrectly (SAR 34034).

The notes regarding drive strength in the "Summary of 1/0 Timing| 2-22,2-39
Characteristics — Default I/0 Software Settings" section and "3.3 V LVCMOS
Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in
wide range is £100 pA. The drive strength displayed in software is supported in
normal range only. For a detailed I/V curve, refer to the IBIS models (SAR
25700).
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Revision Changes Page
Advance v0.6 The "Programming" section was updated to include information concerning 2-53
(continued) serialization.
The "JTAG 1532" section was updated to include SAMPLE/PRELOAD 2-54
information.
"DC and Switching Characteristics" chapter was updated with new information. 3-1
The A3P060 "100-Pin VQFP" pin table was updated. 4-13
The A3P125 "100-Pin VQFP" pin table was updated. 4-13
The A3P060 "144-Pin TQFP" pin table was updated. 4-16
The A3P125 "144-Pin TQFP" pin table was updated. 4-18
The A3P125 "208-Pin PQFP" pin table was updated. 4-21
The A3P400 "208-Pin PQFP" pin table was updated. 4-25
The A3P060 "144-Pin FBGA" pin table was updated. 4-32
The A3P125 "144-Pin FBGA" pin table is new. 4-34
The A3P400 "144-Pin FBGA" is new. 4-38
The A3P400 "256-Pin FBGA" was updated. 4-48
The A3P1000 "256-Pin FBGA" was updated. 4-54
The A3P400 "484-Pin FBGA" was updated. 4-58
The A3P1000 "484-Pin FBGA" was updated. 4-68
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*™" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
Advance v0.5 The "lI/Os Per Package" table was updated for the following devices and ii
(November 2005) packages:
Device Package
A3P250/M7ACP250 VvVQ100
A3P250/M7ACP250 FG144
A3P1000 FG256
Advance v0.4 M7 device information is new. N/A
The I/O counts in the "I/Os Per Package" table were updated. ii
Advance v0.3 The "I/Os Per Package" table was updated. ii
M7 device information is new. N/A
Table 2-4 « ProASIC3 Globals/Spines/Rows by Device was updated to include 2-16
the number or rows in each top or bottom spine.
EXTFB was removed from Figure 2-24 « ProASIC3E CCC Options. 2-24
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