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ProASIC3 Device Family Overview

Advanced Flash Technology

The ProASIC3 family offers many benefits, including nonvolatility and reprogrammability through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

Advanced Architecture

& Microsemi

Power Matters.

The proprietary ProASIC3 architecture provides granularity comparable to standard-cell ASICs. The ProASIC3 device
consists of five distinct and programmable architectural features (Figure 1-1 and Figure 1-2 on page 1-4):

*  FPGA VersaTiles

* Dedicated FlashROM

* Dedicated SRAM/FIFO memoryJr

« Extensive CCCs and PLLs!

* Advanced I/O structure
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Note: *Not supported by A3P015 and A3P030 devices

Figure 1-1 « ProASIC3 Device Architecture Overview with Two 1/0 Banks (A3P015, A3P030, A3P060, and

A3P125)

1+ The A3P015 and A3P030 do not support PLL or SRAM.
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Table 2-15 « Different Components Contributing to the Static Power Consumption in ProASIC3 Devices

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

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

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

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

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the "Spine Architecture" section
of the Global Resources chapter in the ProASIC3 FPGA Fabric User's Guide.
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FcLk is the global clock signal frequency.
Ns_ceLL is the number of VersaTiles used as sequential modules in the design.
Pac1, Pac2: Pacs, and Pac4 are device-dependent.
Sequential Cells Contribution—Pg_cgp |
Ps.ceLL = Ns-ceLL * (Pacs + Q1 /2 " Pace) * Ferk

Ns_ceLL is the number of VersaTiles used as sequential modules in the design. When a multi-tile sequential cell is
used, it should be accounted for as 1.

QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
Combinatorial Cells Contribution—P¢_cgp |
PcceL = Ne.ceLl” @1 /27 Pac7 * Fork
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PneT = (Ns.ceLL *+ Ne-cel) * @4/ 2 Pacs * Ferk
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
/O Input Buffer Contribution—P\pyts
PinpuTs = NinpuTs * Ol2 /2% Paco * Folk
NinpuTs is the number of I/O input buffers used in the design.
QL, is the I/O buffer toggle rate—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
/0O Output Buffer Contribution—Pgoyrpyts
Poutputs = Noutputs * 02/ 2 * B1 * Pacto * Feik
NouTpuTs is the number of I/0 output buffers used in the design.
QL, is the I/O buffer toggle rate—guidelines are provided in Table 2-16 on page 2-14.
B1 is the 1/0 buffer enable rate—guidelines are provided in Table 2-17 on page 2-14.
FcLk is the global clock signal frequency.
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Table 2-20 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard 1/O Banks

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

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

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

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

Commercial Industrial?

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

1. Commercial range (0°C < T, < 70°C)
2. Industrial range (—40°C < T4 < 85°C)
3. lIL is the input leakage current per I/O pin over recommended operation conditions where
-0.3V < V/N <V/L'
4. |IH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.
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Table 2-30 « 1/0 Output Buffer Maximum Resistances’

Applicable to Standard 1/O Banks

RpyLL-powN RpyLi.up

Standard Drive Strength (Q) (Q)
3.3V LVTTL/3.3VLVCMOS 2mA 100 300
4 mA 100 300
6 mA 50 150
8 mA 50 150

3.3 V LVCMOS Wide Range* 100 pA Same as regular 3.3 V Same as regular

LVCMOS 3.3V LVCMOS
2.5V LVCMOS 2 mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
1.8 V LVCMOS 2mA 200 225
4 mA 100 112
1.5V LVCMOS 2mA 200 224

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. R(PULL-DOWN-MAX) = (VOLspec) /lOLspeC
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.

@

Table 2-31 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R(WEAK PULL-UP)" R(WEAK PULL-DOWN)”
VCCI Min Max Min Max
3.3V 10 k 45k 10 k 45Kk
3.3 V (wide range 1/Os) 10k 45k 10k 45k
25V 11k 55k 12 k 74 k
1.8V 18 k 70 k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k

Notes:

1. Rweak puLL-up-max) = (VCClyax — VOHsped) / Liweak puLL-UP-MIN)
2. Rweak puLL-DOWN-MAX) = (VOLgpec) / liweak PULL-DOWN-MIN)
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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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Table 2-42 « 3.3V LVTTL/ 3.3V LVCMOS Low 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

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 043 [ 1045 890 | 2.64 | 246 | 12.68 | 11.13 ns

-1 056 | 872 | 0.04|086| 036 | 889 | 7.57 [225(2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
4 mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 0.43 | 10.45 | 8.90 | 2.64 | 2.46 | 12.68 | 11.13 ns
—1 056 | 872 | 0.04|086 | 036 | 889 | 7.57 | 225 (2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
6 mA Std. 0.66 | 7.27 | 0.04 |1.02 | 0.43 | 7.41 6.28 (298 | 3.04 | 9.65 | 8.52 ns
-1 056 | 6.19 | 0.04 | 086 | 036 | 6.30 | 535 (254 (259 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
8 mA Std. 066 | 7.27 | 0.04 |1.02 | 043 | 7.41 6.28 (298 3.04 | 9.65 | 8.52 ns
—1 056 | 6.19 | 0.04 | 086 | 0.36 | 6.30 | 535 | 254 (259 | 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
12 mA Std. 0.66 | 558 | 0.04|1.02| 043 | 568 | 4.87 (321|342 | 792 | 7.11 ns
-1 056 | 475 | 0.04 | 086 | 036 | 484 | 414 (273 (291 | 6.74 | 6.05 ns
-2 049 | 417 | 0.03|0.76 | 032 | 424 | 3.64 (239255 591 5.31 ns
16 mA Std. 066 | 521 | 0.04|102| 043 | 530 | 456 |3.26 351 ]| 754 | 6.80 ns
—1 056 | 443 | 0.04|086 | 0.36 | 4.51 3.88 [2.77 1299 | 6.41 5.79 ns
-2 049 | 3.89 |0.03|0.76| 032 | 3.96 | 3.41 (243|262 | 563 | 5.08 ns
24 mA Std. 066 | 485 | 0.04|1.02| 043 | 494 | 454 (332388 718 | 6.78 ns
-1 056 | 413 | 0.04 | 086 | 036 | 420 | 3.87 (282330 6.10 | 5.77 ns
-2 049 | 3562 |0.03|0.76| 032 | 3.69 | 3.39 (248 290 | 536 | 5.06 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 2-75 + 1.8 V LVCMOS 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
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Drive Speed

Strength Grade toout top toin tpy teout tzL tzn t 2z thz Units

2 mA Std. 0.66 | 15.01 | 0.04 1.20 043 | 13.15 | 15.01 1.99 1.99 ns
-1 0.56 | 12.77 | 0.04 1.02 0.36 | 11.19 | 1277 | 1.70 1.70 ns
-2 049 | 11.21 0.03 0.90 0.32 9.82 | 11.21 1.49 1.49 ns

4 mA Std. 0.66 | 10.10 | 0.04 1.20 0.43 9.55 | 10.10 | 2.41 2.37 ns
-1 0.56 8.59 0.04 1.02 0.36 8.13 8.59 2.05 2.02 ns
-2 0.49 7.54 0.03 0.90 0.32 7.13 7.54 1.80 1.77 ns

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

1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.5V
applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-76 + Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

1L§/5c\;nos VIL VIH VOL VOH IOL|IOH| IOSL | I0SH |IL"|1IH?

Drive Min. Max. Min. Max., Max. Min. Max. | Max.

Strength | V ', \Y; \Y; ' ' mA|[mA| mA3 | mA3 |uA%|pAat
2mA | -0.3 [ 0.35*VCCI| 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 2 | 2 16 13 [ 10] 10
4 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 33 25 (10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75*VCCI 39 32 (10| 10
8 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 55 66 | 10| 10
12mA | -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 12| 12 | 55 66 | 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. llH 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.

A

5. Software default selection highlighted in gray.

Currents are measured at 85°C junction temperature.
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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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Output Enable Register

toeckmpwH toeckmPwL

—- |~———————
toeHD
 S—

1 50% 0| 50%
D_Enable

50%.

Enable foewpre | tQEREMPRE
o OERECPRE
50% 50% 50%
Preset toesudoeHe /
toewctr | toEreccLr loerREMCLR

50% 50% 50%
Clear ]
toeprE2Q toEcLR2Q
| \Ls0%
EOUT
toecLk

r 50% 50% /—\—

Figure 2-19 « Output Enable Register Timing Diagram
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Table 2-109 « A3P060 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

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

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

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

-2 -1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Min.! | Max.2 |Units
tRCKL Input Low Delay for Global Clock 0.77 1 0.99 | 0.87 | 112 | 1.03 | 1.32 | ns
tRCKH Input High Delay for Global Clock 0.76 | 1.02 | 0.87 | 1.16 | 1.02 | 1.37 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRcksw Maximum Skew for Global Clock 0.26 0.29 0.34 | ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics Powor Makters>

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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Power Matters.

FIFO

ProASIC3 Flash Family FPGAs

FIFO4K18
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Figure 2-36 « FIFO Model
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Power Matters. ProASIC3 Flash Family FPGAs

ReLK m/—L
WCLK
tMPWRSTB ltRSTCP
RESET N *
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t
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(Address Counter) X X X X MATCH (A,)

Figure 2-39 * FIFO Reset

| t p-
CYC
RCLK 7“ \ ZZ—L//—L

tReKEF

EMPTY

tekar

>
AEMPTY

WA/RA
(Address Counter) NOMATCH X NOMATCH X Dist=AEF_TH X MATCH (EMPTY)

Figure 2-40 » FIFO EMPTY Flag and AEMPTY Flag Assertion
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-121 « A3P250 FIFO 1kx4
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. Units
tens REN, WEN Setup Time 4.05 4.61 542 ns
teNH REN, WEN Hold Time 0.00 0.00 0.00 ns
teks BLK Setup Time 0.19 0.22 0.26 ns
tekH BLK Hold Time 0.00 0.00 0.00 ns
tbs Input Data (WD) Setup Time 0.18 0.21 0.25 ns
toH Input Data (WD) Hold Time 0.00 0.00 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 2.36 2.68 3.15 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 0.89 1.02 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1.96 2.30 ns
twekrr WCLK High to Full Flag Valid 1.63 1.86 2.18 ns
tckAF Clock High to Almost Empty/Full Flag Valid 6.19 7.05 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 1.93 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 6.98 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 0.92 1.05 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 1.05 1.23 ns
tREMRSTB RESET Removal 0.29 0.33 0.38 ns
tRECRSTB RESET Recovery 1.50 1.71 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 0.24 0.29 ns
teye Clock Cycle Time 3.23 3.68 4.32 ns
Fmax Maximum Frequency for FIFO 310 272 231 MHz
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Package Pin Assignments

VQ100 — Top View
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Note

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

vQ100 vQ100 vQ100

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

PQ208 PQ208 PQ208

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
109 TRST 145 1064PDB1 181 1027RSB0
110 VJTAG 146 I063NDB1 182 I026RSB0
11 GDAO/IO88NDB1 147 I063PDB1 183 I025RSB0
112 GDA1/1088PDBH1 148 I062NDB1 184 1024RSB0
113 GDBO0/I0O87NDB1 149 GBC2/I062PDB1 185 I023RSB0
114 GDB1/1087PDB1 150 I061NDB1 186 VCCIBO
115 GDCO0/I086NDB1 151 GBB2/1061PDB1 187 VCC
116 GDC1/I086PDB1 152 IO60NDB1 188 I020RSB0O
117 1084NDB1 153 GBA2/I060PDB1 189 I019RSB0
118 1084PDB1 154 VMV1 190 I018RSB0
119 1082NDB1 155 GNDQ 191 I017RSB0
120 1082PDB1 156 GND 192 I016RSB0
121 1081PSB1 157 VMVO 193 I014RSB0
122 GND 158 GBA1/I0O59RSB0 194 I012RSB0
123 VCCIB1 159 GBAO/IO58RSB0 195 GND
124 I077NDB1 160 GBB1/I057RSB0 196 I010RSBO
125 1077PDB1 161 GBBO0/IO56RSB0 197 IO09RSBO
126 NC 162 GND 198 IO08RSBO
127 I074NDB1 163 GBC1/I055RSB0 199 I007RSB0
128 GCC2/I074PDB1 164 GBCO0/I054RSB0 200 VCCIBO
129 GCB2/1073PSB1 165 I052RSB0 201 GAC1/IO05RSB0O
130 GND 166 IO50RSB0O 202 GACO0/I004RSB0O
131 GCA2/I072PSB1 167 I048RSB0 203 GAB1/I003RSB0
132 GCA1/I071PDB1 168 I046RSB0 204 GABO0/IO02RSB0
133 GCAO0/IO71NDB1 169 I044RSB0 205 GAA1/I001RSBO
134 GCBO0/IO70NDB1 170 VCCIBO 206 GAAO0/IO00RSBO
135 GCB1/I070PDBH1 171 VCC 207 GNDQ
136 GCCO0/I069NDB1 172 IO36RSB0 208 VMVO
137 GCC1/1069PDB1 173 IO35RSB0
138 1067NDB1 174 I034RSB0
139 1067PDB1 175 IO33RSB0O
140 VCCIB1 176 I032RSB0
141 GND 177 I031RSBO
142 VCC 178 GND
143 1065PSB1 179 I029RSB0
144 1064NDB1 180 I028RSB0
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ProASIC3 Flash Family FPGAs

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

Revision 18 4-37



