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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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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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RAM Contribution—PMEMORy

Pumemory = Pactt * NeLocks * Freap-cLock * Bz *+ Pact2 * NaLock * Fwrite-cLock * Bs

NgLocks is the number of RAM blocks used in the design.

FreaD-cLock is the memory read clock frequency.

[3, is the RAM enable rate for read operations.

FwrITE-cLOCK IS the memory write clock frequency.

B3 is the RAM enable rate for write operations—guidelines are provided in Table 2-17 on page 2-14.
PLL Contribution—Ppy

PpLL = Poca *+ Pac1s *Felkout

FcLkourt is the output clock frequency.”

Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the toggle rate of a
net is 100%, this means that this net switches at half the clock frequency. Below are some examples:

+ The average toggle rate of a shift register is 100% because all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:
— Bit0 (LSB) = 100%
- Bit1 =50%

Bit 2 =25%

Bit 7 (MSB) = 0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When nontristate
output buffers are used, the enable rate should be 100%.

Table 2-16 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol Toggle rate of VersaTile outputs 10%
ol I/O buffer toggle rate 10%

Table 2-17 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B4 I/0 output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%

The PLL dynamic contribution depends on the input clock frequency, the number of output clock signals generated by the PLL, and the
frequency of each output clock. If a PLL is used to generate more than one output clock, include each output clock in the formula by
adding its corresponding contribution (Pac14 * Forkout product) to the total PLL contribution.
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Table 2-19 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard Plus 1/0 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/] 12mA | 12mA | High| -0.3 0.8 2 3.6 0.4 2.4 12| 12
3.3V
LVCMOS
3.3V 100 yA | 12mA | High| -0.3 0.8 2 3.6 0.2 VCCI-0.2|0.1{ 0.1
LVCMOS
Wide Range3
25V 12mA | 12mA | High| -0.3 0.7 1.7 2.7 0.7 1.7 12| 12
LVCMOS
1.8V 8 mA 8 mA | High| -0.3|0.35*VCCI|0.65*VCCI| 1.9 0.45 VCCI - 8 8
LVCMOS 0.45
1.5V 4 mA 4 mA | High| -0.3[0.35*VCCI|0.65*VCCI| 1.6 [0.25*VCCI|0.75 *VCCI| 4 4
LVCMOS
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
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 JESD8-B specification.
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Table 2-20 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard 1/O Banks

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

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

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

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

Commercial Industrial?

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

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

2-21
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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.

2-59
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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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Figure 2-25 « Timing Model and Waveforms
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Timing Waveforms
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Figure 2-31 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-32 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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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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Revision Changes Page

Advance v0.3 The "PLL Macro" section was updated. EXTFB information was removed from 2-15
this section.
The CCC Output Peak-to-Peak Period Jitter Fccc oyt was updated in Table 2- 2-29
11 «» ProASIC3 CCC/PLL Specification
EXTFB was removed from Figure 2-27 « CCC/PLL Macro. 2-28
Table 2-13 < ProASIC3 I/O Features was updated. 2-30
The "Hot-Swap Support" section was updated. 2-33
The "Cold-Sparing Support" section was updated. 2-34
"Electrostatic Discharge (ESD) Protection" section was updated. 2-35
The LVPECL specification in Table 2-43 « 1/0 Hot-Swap and 5 V Input Tolerance 2-64
Capabilities in ProASIC3 Devices was updated.
In the Bank 1 area of Figure 2-72, VMV2 was changed to VMV1 and VCCIB2 was 2-97
changed to VCC|B1.
The VJTAG and I/O pin descriptions were updated in the "Pin Descriptions" 2-50
section.
The "JTAG Pins" section was updated. 2-51
"128-Bit AES Decryption" section was updated to include M7 device information. 2-53
Table 3-6 was updated. 3-6
Table 3-7 was updated. 3-6
In Table 3-11, PAC4 was updated. 3-93-8
Table 3-20 was updated. 3-20
The note in Table 3-32 was updated. 3-27
All Timing Characteristics tables were updated from LVTTL to Register Delays 3-31 to 3-

73
The Timing Characteristics for RAM4K9, RAM512X18, and FIFO were updated. 3-85to
3-90

Frckmax was updated in Table 3-110. 3-97

Advance v0.2 Figure 2-11 was updated. 29
The "Clock Resources (VersaNets)" section was updated. 2-9
The "VersaNet Global Networks and Spine Access" section was updated. 2-9
The "PLL Macro" section was updated. 2-15
Figure 2-27 was updated. 2-28
Figure 2-20 was updated. 2-19
Table 2-5 was updated. 2-25
Table 2-6 was updated. 2-25
The "FIFO Flag Usage Considerations" section was updated. 2-27
Table 2-13 was updated. 2-30
Figure 2-24 was updated. 2-31
The "Cold-Sparing Support" section is new. 2-34
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Revision Changes Page

Advance v0.2, Table 2-43 was updated. 2-64

(continued) Table 2-18 was updated. 2-45
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "User 1/0 Naming Convention" section was updated. 2-48
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-10
Table 3-40 and Table 3-39 were updated. 3-33,3-32
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
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