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IGLOO2 FPGA and SmartFusion2 SoC FPGA Q - -
> Microsemi

Power Matters.

The following table lists the embedded operating flash limits.

Table 6 « Embedded Operating Flash Limits

Maximum
Product Programming Operating Programming Retention
Grade Element Temperature Temperature Cycles (Biased/Unbiased)

Commercial Embedded flash Min T;=0 °C MinT;=0°C <1000 cycles per page, 20 years
MaxT;=85°C MaxT;=85°C up totwo million cycles
per eNVM array

MinT;=0°C < 10000 cycles per page, 10 years
Max T; =85 °C up to 20 million cycles per
eNVM array

Industrial Embedded flash Min T;=-40°C MinT;=-40°C <1000 cycles per page, 20 years
Max T; =100 °C Max T, =100 °C up to two million cycles
per eNVM array

Min T; =—-40 °C < 10000 cycles per page, 10 years
Max T; =100 °C up to 20 million cycles per
eNVM array

Note: If your product qualification requires accelerated programming cycles, see Microsemi SoC Products
Quality and Reliability Report about recommended methodologies.

Table 7 « Device Storage Temperature and Retention

Product Grade Storage Temperature (Tstg) Retention

Commercial MinT;=0°C 20 years
Max T;=85°C
Industrial Min T; =—-40 °C 20 years

Max T; =100 °C

Table 8 « High Temperature Data Retention (HTR) Lifetime

T;(C) HTR Lifetime? (yrs)
90 20.5
95 20.5
100 20.5
105 17.0
110 15.0
115 13.0
120 1.5
125 10.0
130 8.0
135 6.0
140 45
145 3.0
150 1.5

1. HTR Lifetime is the period during which a verify failure is not expected due
to flash leakage.

DS0128 Datasheet Revision 11.0 8
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& Microsemi

Power Matters.

Table 9« Package Thermal Resistance of SmartFusion2 and IGLOO2 Devices (continued)
Still Air 1.0m/s 25m/s

Device 0;a 08 0;c Unit

150

FC1152 9.08 6.81 5.87 2.56 0.38 °C/W

FCS536  15.01 12.06 10.76 3.69 1.55 °C/w

FCv484  16.21 13.11 11.84 6.73 0.10 °C/W
Theta-JA

Junction-to-ambient thermal resistance (0,,) is determined under standard conditions specified by
JEDEC (JESD-51), but it has little relevance in the actual performance of the product. It must be used
with caution, but it is useful for comparing the thermal performance of one package with another.

The maximum power dissipation allowed is calculated using EQ4.

T -T
Maximum power allowed = J MAxe AMAX
JA

EQ4
The absolute maximum junction temperature is 100 °C. EQ5 shows a sample calculation of the absolute

maximum power dissipation allowed for the M2GL050T-FG896 package at commercial temperature and
in still air, where:

0,a = 14.7 °C/W (taken from Table 9, page 10).
Tpn = 85°C
. _100°C-85°C _
Maximum power allowed = 470w - 1.088 W

EQ5
The power consumption of a device can be calculated using the Microsemi SoC Products Group power

calculator. The device's power consumption must be lower than the calculated maximum power
dissipation by the package.

If the power consumption is higher than the device's maximum allowable power dissipation, a heat sink
may be attached to the top of the case, or the airflow inside the system must be increased.

Theta-JB

Junction-to-board thermal resistance (0 g) measures the ability of the package to dissipate heat from the
surface of the chip to the PCB. As defined by the JEDEC (JESD-51) standard, the thermal resistance
from the junction to the board uses an isothermal ring cold plate zone concept. The ring cold plate is
simply a means to generate an isothermal boundary condition at the perimeter. The cold plate is
mounted on a JEDEC standard board with a minimum distance of 5.0 mm away from the package edge.

Theta-JC

Junction-to-case thermal resistance (0,c) measures the ability of a device to dissipate heat from the
surface of the chip to the top or bottom surface of the package. It is applicable to packages used with
external heat sinks. Constant temperature is applied to the surface, which acts as a boundary condition.

This only applies to situations where all or nearly all of the heat is dissipated through the surface in
consideration.

ESD Performance
See RT0001: Microsemi Corporation - SoC Products Reliability Report for information about ESD.

DS0128 Datasheet Revision 11.0 1"
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Detailed I1/0O Characteristics

Table 24 «

& Microsemi

Input Capacitance, Leakage Current, and Ramp Time

Symbol  Description

Maximum Unit  Conditions

CiN Input capacitance 10 pF
I (dc) Input current low 400 MA Vpp =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vpp = 1.8V
600 WA Vpp =15V
Input current low 10 MA
(Applicable to all other digital inputs)
Iy (dc) Input current high 400 HA Vppi =25V
(Applicable to HSTL/SSTL inputs only) 500 uA Vop = 1.8V
600 MA  Vpp =15V
Input current high 10 MA
(Applicable to all other digital inputs)
TRAMP|N2 Input ramp time 50 ns

(Applicable to all digital inputs)

1.

2.

Applicable when 1/O pair is programmed with an HSTL/SSTL 1/O type on IOP and an un-
terminated 1/0 type (LVCMOS, for example) on ION pad.
Voltage ramp must be monotonic.

Power Matters.

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
DDRIO 1/O bank at Vou/VoL Level.

Table 25 «

I/O Weak Pull-up/Pull-down Resistances for DDRIO I/O Bank

R(WEAK PULL-UP) at Vg (Q)

R(WEAK PULL-DOWN) at Vg, (Q)

Vpp Domain  Min Max Min Max
25Vh?2 10K 17.8K 9.98K 18K
1.8V"2 10.3K 19.1K 10.3K 19.5K
15V 2 10.6K 20.2K 10.6K 21.1K
1.2Vvh2 11.1K 22.7K 11.2K 24.6K

1.
2.

R(WEAK PULL-DOWN) = (VOLspec)/I((WEAK PULL-DOWN MAX).

R(WEAK PULL-UP) = (VDDImax — VOHspec)/((WEAK PULL-UP MIN).

DS0128 Datasheet Revision 11.0
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Power Matters.

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIO I/O bank at Von/Vg, Level.

Table 26 «

I/0 Weak Pull-Up/Pull-Down Resistances for MSIO I/O Bank

R(WEAK PULL-UP) at Vo () R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain  Min Max Min Max

33V 9.9K 17.1K 9.98K 17.5K
25Vh?2 10K 17.6K 10.1K 18.4K
1.8V"2 10.4K 19.1K 10.4K 20.4K
15V12 10.7K 20.4K 10.8K 22.2K
1.2Vvh2 11.3K 23.2K 11.5K 26.7K

1. R(WEAK PULL-DOWN) = (VOLspec)/((WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the minimum and maximum 1/O weak pull-up/pull-down resistance values of
MSIOD I/O bank at Von/Vg Level.

Table 27 »

/10 Weak Pull-up/Pull-down Resistances for MSIOD 1/O Bank

R(WEAK PULL-UP) at Voy (Q) R(WEAK PULL-DOWN) at Vg, (Q)

Vpp; Domain Min Max Min Max

25V"?2 9.6K 16.6K 9.5K 16.4K
1.8V"2 9.7K 17.3K 9.7K 17.1K
15V 2 9.9K 18K 9.8K 17.6K
1.2Vh?2 10.3K 19.6K 10K 19.1K

1. R(WEAK PULL-DOWN) = (VOLspec)/(WEAK PULL-DOWN MAX).
2. R(WEAK PULL-UP) = (VDDImax — VOHspec)/l(WEAK PULL-UP MIN).

The following table lists the hysteresis voltage value for schmitt trigger mode input buffers.

Table 28 «  Schmitt Trigger Input Hysteresis

Input Buffer Configuration

Hysteresis Value (Typical, unless otherwise noted)

3.3 V LVTTL/LVCMOS/

0.05 x Vpp, (worst-case)

PCI/PCI-X

2.5V LVCMOS 0.05 x Vpp, (worst-case)
1.8 VLVCMOS 0.1 x Vpp, (worst-case)
1.5V LVCMOS 60 mV

1.2 VLVCMOS 20 mV

DS0128 Datasheet Revision 11.0
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Power Matters.

Table 46 «+ LVCMOS 2.5V Transmitter Characteristics for DDRIO Bank (Output and Tristate Buffers)
(continued)

1 1

Output Top Tz TzH Thz Tz

Drive Slew

Selection Control -1 -Std -1 —Std -1 —-Std -1 -Std -1 -Std  Unit
4 mA Slow 3.095 3641 2705 3.182 3.088 3.633 4.738 5575 4348 5116 ns

Medium 2.825 3324 2488 2927 2823 3321 4492 5285 4.063 4.781 ns
Medium fast 2.701 3.178 2.384 2.804 2.698 3.173 4.364 5135 3.945 4642 ns
Fast 2.69 3.166 2377 2796 2687 3.161 4.359 5.129 3.94 4636 ns
6 mA Slow 2919 3434 2491 293 2902 3414 5.085 5983 4.674 55 ns
Medium 2.65 3.118 2279 2681 2642 3.108 4.845 5701 4375 5148 ns
Medium fast 2.529 2975 2176 2.56 2521 2965 4.724 5558 4259 5.011 ns
Fast 2516 296 2168 2551 2508 2.95 4.717 5.55 4251 5.002 ns
8 mA Slow 2.863 3.368 2427 2.855 2844 3346 5196 6.114 4769 5612 ns
Medium 2599 3.058 2217 2.608 2.59 3.047 4952 5.827 4.471 5261 ns
Medium fast 2.483 2.921 2114 2487 2473 291 4832 5.685 4364 5134 ns
Fast 2467 2902 2106 2478 2457 2.89 4826 5.678 4348 5116 ns
12 mA Slow 2747 3232 2296 2701 2724 3.204 539 6.342 4.938 5.81 ns
Medium 2493 2934 2102 2473 2483 2921 5166 6.078 4.65 5471 ns
Medium fast 2.382 2.803 2.006 2.36 2371 2789 5.067 5962 4546 5349 ns
Fast 2369 2787 1999 2352 2357 2773 5.063 5958 4.538 5339 ns
16 mA Slow 2677 3149 2213 2604 2649 3.116 5575 6.56 5.08 5977 ns
Medium 2432 2862 2028 2386 2421 2848 5372 6.32 4801 5.649 ns
Medium fast 2.324 2.734 1.937 2278 2.311 2718 5297 6.233 4.7 5531 ns
Fast 2313 2721 1929 2269 23 2706 5296 6.231 4.699 5529 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.

Table 47+ LVCMOS 2.5V Transmitter Characteristics for MSIO Bank (Output and Tristate Buffers)

1 1

Output Top Ta Tzn Thz Tz

Drive Slew

Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 3.48 4.095 3.855 4534 3.785 4453 212 2494 345 4.059 ns
4 mA Slow 2583 3.039 3.042 3579 3.138 3.691 4.143 4.874 4687 5513 ns
6 mA Slow 2392 2815 2669 3.139 2.82 3.317 4909 5.775 5.083 5.98 ns
8 mA Slow 2309 2717 2565 3.017 274 3.223 5812 6.837 5.523 6.497 ns
12 mA Slow 2333 2745 2437 2867 2626 3.089 6.131 7.213 5712 6.72 ns
16 mA Slow 2412 2.838 2335 2747 2533 2979 6.54 7.694 6.007 7.067 ns

1. Delay increases with drive strength are inherent to built-in slew control circuitry for simultaneous switching output (SSO)
management.
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Power Matters.

Table 53+ LVCMOS 1.8V AC Calibrated Impedance Option

Parameter Symbol Typ Unit
Supported output driver calibrated Rodt_cal 75,60,50, Q
impedance (for DDRIO /O bank) 33, 25, 20

Table 54« LVCMOS 1.8 V AC Test Parameter Specifications

Parameter Symbol Typ  Unit
Measuring/trip point for data path ViriP 09 V
Resistance for enable path (Tzp, Tz, Thz, TLz)  Rent 2k Q
Capacitive loading for enable path (Tzy, Tz, Thz, Cent 5 pF
Tiz)

Capacitive loading for data path (Tpp) CLoap 5 pF

Table 55+ LVCMOS 1.8 V Transmitter Drive Strength Specifications

Output Drive Selection Von (V) VoL (V) IOH (at Vo) 10L (at Vo)
MSIO I/O Bank  MSIOD I/O Bank  DDRIO I/O Bank  Min Max mA mA
2 mA 2 mA 2mA Vppi— 045 045 2 2
4 mA 4 mA 4 mA Vpp — 045 045 4 4
6 mA 6 mA 6 mA Vpp—045 045 6 6
8 mA 8 mA 8 mA Vppi— 045 045 8 8
10 mA 10 mA 10 mA Vpp —0.45 045 10 10
12 mA 12 mA Vpp—045 045 12 12
16 mA’ Vppi— 045 045 16 16

1. 16 mA drive strengths, all slews, meets LPDDR JEDEC electrical compliance.

AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14V, Vpp, = 1.71V

Table 56+ LVCMOS 1.8 V Receiver Characteristics (Input Buffers)

On-Die Termination Ty Tevs

(ODT) -1 -std -1 -Std  Unit
LVCMOS 1.8 V None 1.968 2.315 2.099 2.47 ns
(for DDRIO /O bank
with Fixed Codes)

None 2.898 3.411 2.883 3.393 ns

50 3.05 3.59 3.044 3.583 ns
LVCMOS 1.8 V 75 2.999 3.53 2.987 3.516 ns
(for MSIO I/O bank) 150 2.947 3.469 2.933 3.452 ns

None 2.611 3.071 2.598 3.057 ns

50 2.775 3.264 2.775 3.265 ns
LVCMOS 1.8 V 75 2.72 3.2 2.712 3.19 ns
(for MSIOD 1/O bank) 150 2.666 3.137 2.655 3.123 ns
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Table 100« HSTL AC Test Parameter Specification

Parameter Symbol Typ Unit
Measuring/trip point for data path V1riP 0.75 \
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz) Cent 5 pF
Reference resistance for data test path for HSTL15 RTT_TEST 50 Q
Class | (Tpp)

Reference resistance for data test path for HSTL15 RTT_TEST 25 Q
Class Il (Tpp)

Capacitive loading for data path (Tpp) CLoaD 5 pF

AC Switching Characteristics

Worst-case commercial conditions: T; =85 °C, Vpp = 1.14 V, worst-case Vpp.

Table 101« HSTL Receiver Characteristics for DDRIO I/O Bank with Fixed Code (Input Buffers)
Tpy
On-Die Termination (ODT) -1 -Std Unit
Pseudo differential None 1.605 1.888 ns
47.8 1.614 1.898 ns
True differential None 1.622 1.909 ns
47.8 1.628 1.916 ns
Table 102 « HSTL Transmitter Characteristics for DDRIO I/0O Bank (Output and Tristate Buffers)
Top Ta Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
HSTL Class |
Single-ended 2.6 3.059 2514 2958 2514 2958 2431 286 2431 286 ns
Differential 2.621 3.083 2.648 3.115 2647 3.113 2925 3442 2923 3.44 ns
HSTL Class I
Single-ended 2.511 2954 2488 2927 249 293 2409 2833 2411 2.836 ns
Differential 2.528 2974 2552  3.003 2551 3.001 2897 3409 2.896 3.408 ns

2.3.6.2 Stub-Series Terminated Logic

Stub-Series Terminated Logic (SSTL) for 2.5V (SSTL2), 1.8 V (SSTL18), and 1.5V (SSTL15) is
supported in IGLOO2 and SmartFusion2 SoC FPGAs. SSTL2 is defined by JEDEC standard JESD8-9B
and SSTL18 is defined by JEDEC standard JESD8-15. IGLOO2 SSTL I/O configurations are designed to
meet double data rate standards DDR/2/3 for general purpose memory buses. Double data rate
standards are designed to meet their JEDEC specifications as defined by JEDEC standard JESD79F for
DDR, JEDEC standard JESD79-2F for DDR, JEDEC standard JESD79-3D for DDR3, and JEDEC
standard JESD209A for LPDDR.
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Parameter Symbol Typ Unit
Measuring/trip point for data path Virip 0.9 \Y
Resistance for enable path (Tzn, Tz, Thz, Ti2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, THz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 157 « LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification for DDRIO Bank

Vor (V) VoL (V)

Output Drive Selection Min Max lon (at Vo) mA loL (at Vo) mA
2mA Vpp—0.45 045 2 2

4 mA Vpp—0.45 045 4 4

6 mA Vpp— 045 045 6 6

8 mA Vpp—0.45 045 8 8

10 mA Vpp—0.45 045 10 10

12 mA Vpp— 045 045 12 12

16 mA' Vpp —0.45  0.45 16 16

1. 16 mA Drive Strengths, All Slews, meet LPDDR JEDEC electrical compliance.

Table 158 « LPDDR-LVCMOS 1.8V AC Switching Characteristics for Receiver (for DDRIO
1/0 Bank with Fixed Code - Input Buffers)

ODT (On Die
Termination) -1 —Std -1 —Std Unit
None 1.968 2.315 2.099 2.47 ns

and Tristate Buffers)

LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO I/O Bank (Output

Output Drive Slew Top Tz Tz Thz' Tz
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 —Std  Unit
2mA slow 4234 4981 3646 429 4245 4995 4908 5774 4434 5216 ns
medium 3.824 4498 3.282 3.861 3.834 4511 4625 5441 4116 4.843 ns
medium_fast 3.627 4.267 3.111 3.66 3.637 4.279 4481 5272 3.984 4.687 ns
fast 3.605 4.241 3.097 3.644 3.615 4.253 4472 5262 3973 4.674 ns
4 mA slow 3.923 4615 3.314 39 3918 461 5403 6.356 4.894 5757 ns
medium 3,518 4.138 2961 3.484 3515 4.135 5121 6.025 4.561 5.366 ns
medium_fast 3.321 3.907 2.783 3.275 3.317 3.903 4.966 5.843 4.426 5.206 ns
fast 3.301 3.883 2.77 3.259 3.296 3.878 4.957 5831 4.417 5.196 ns
6 mA slow 3.71 4364 3.104 3.652 3.702 4.355 562 6.612 508 5977 ns
medium 3.333 3.921 2779 327 3.325 3913 5346 6.289 4.777 562 ns
medium_fast 3.155 3.712 2.62 3.083 3.146 3.702 5.21 6.13 4.657 5479 ns
fast 3.134 3.688 2.608 3.068 3.125 3.677 5202 6.12 4.648 5468 ns
8 mA slow 3.619 4.258 3.007 3.538 3.607 4.244 5815 6.841 5249 6.175 ns
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Parameter Symbol Min Typ Max Unit
DC output logic high VoH 1.25 1425 1.6 \%
DC output logic low VoL 0.9 1.075 1.25 Vv
Table 163 « LVDS DC Differential Voltage Specification
Parameter Symbol  Min Typ Max Unit
Differential output voltage swing Vop 250 350 450 mV
Output common mode voltage Vocm 1125 1.25 1.375 \
Input common mode voltage Viem 0.05 1.25 2.35 \Y,
Input differential voltage Vip 100 350 600 mV
Table 164 « LVDS Minimum and Maximum AC Switching Speed
Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO 1/O bank) Dmax 535 Mbps AC loading: 12 pF / 100 Q differential load
Maximum data rate (for MSIOD 1/O bank) no Dpyax 620 Mbps AC loading: 10 pF / 100 Q differential load
pre-emphasis 700 Mbps AC loading: 2 pF / 100 Q differential load
Table 165+ LVDS AC Impedance Specifications
Parameter Symbol Typ Max Unit
Termination resistance RT 100 Q
Table 166 « LVDS AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP Cross point  V
Resistance for enable path (Tzy, Tz, Thz, Tiz) RenT 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  Cenrt 5 pF

LVDS25 AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp = 1.14 V, Vpp, = 2.375 V

Table 167 « LVDS25 Receiver Characteristics for MSIO I/O Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2774 3.263 ns
100 2.775 3.264 ns
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2.3.7.2 B-LVDS

Bus LVDS (B-LVDS) specifications extend the existing LVDS standard to high-performance multipoint
bus applications. Multidrop and multipoint bus configurations may contain any combination of drivers,
receivers, and transceivers.

Minimum and Maximum DC/AC Input and Output Levels Specification

Table 173« B-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vppi 2375 2.5 2625 V

Table 174« B-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V, 0 2925 V
Input current high1 Iiy (DC)

Input current low’ I, (DC)

1. See Table 24, page 22.

Table 175+ B-LVDS DC Output Voltage Specification (for MSIO I/O Bank Only)

Parameter Symbol Min Typ Max Unit
DC output logic high  Vgy 1.25 1.425 1.6 Y
DC output logic low VoL 0.9 1.075 1.25 \Y

Table 176 « B-LVDS DC Differential Voltage Specification

Parameter Symbol Min Max Unit
Differential output voltage swing (for MSIO 1/O bank only) Vgp 65 460 mV
Output common mode voltage (for MSIO 1/O bank only) Vocm 1.1 1.5 \Y,
Input common mode voltage Viem 0.05 24 \Y
Input differential voltage Vip 0.1 Vbpi \

Table 177 « B-LVDS Minimum and Maximum AC Switching Speed

Parameter Symbol Max Unit  Conditions
Maximum data rate (for MSIO I/O bank) Dyax 500 Mbps AC loading: 2 pF / 100 Q differential load

Table 178 « B-LVDS AC Impedance Specifications

Parameter Symbol Typ  Unit

Termination resistance Rt 27 Q

Table 179 « B-LVDS AC Test Parameter Specifications

Parameter Symbol Typ Unit
Measuring/trip point for data path V1RriP Cross point  V
Resistance for enable path (Tzy, Tz, THz, T 2) Rent 2K Q
Capacitive loading for enable path (Tzy, Tz, Thz, TLz)  CenT 5 pF
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2.3.9.5 Timing Characteristics

The following table lists the output DDR propagation delays in worst commercial-case conditions when
TJ =85 °C, VDD =1.14 V.

Table 222 « Output DDR Propagation Delays

Measuring Nodes

Symbol Description (from, to) -1 —Std Unit
TobrocLkQ Clock-to-out of DDR for output DDR E,G 0.263 0.309 ns
TbpRrROSUDF Data_F data setup for output DDR F, E 0.143 0.168 ns
TbbROSUDR Data_R data setup for output DDR AE 0.19 0.223 ns
TDDROHDE Data_F data hold for output DDR F, E 0 0 ns
TDDROHDR Data_R data hold for output DDR A E 0 0 ns
TbbROSUE Enable setup for input DDR B, E 0419 0493 ns
ToDROHE Enable hold for input DDR B, E 0 0 ns
TopbrOSUSLN Synchronous load setup for input DDR D, E 0.196 0.231 ns
TDDROHSLN Synchronous load hold for input DDR D, E 0 0 ns
TpoproAL2Q Asynchronous load-to-out for output DDR C,G 0.528 0.621 ns
TDDROREMAL Asynchronous load removal time for output DDR C E 0 0 ns
TDDRORECAL Asynchronous load recovery time for output DDR  C, E 0.034 0.04 ns
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Table 231« RAM1K18 — Dual-Port Mode for Depth x Width Configuration 1K x 18 (continued)

-1 —-Std
Parameter Symbol Min Max Min Max Unit
Block select hold time TBLKHD 0.216 0.254 ns
Block select to out disable time (when pipelined registeris Tg| koq 1.529 1.799 ns
disabled)
Block select minimum pulse width TeLKMPW 0.186 0.219 ns
Read enable setup time TrDESU 0.449 0.528 ns
Read enable hold time TRDEHD 0.167 0.197 ns
Pipelined read enable setup time (A_DOUT_EN, TRDPLESU 0.248 0.291 ns
B_DOUT_EN)
Pipelined read enable hold time (A_DOUT_EN, TRDPLEHD 0.102 0.12 ns
B_DOUT_EN)
Asynchronous reset to output propagation delay TroqQ - 1506 - 1.772 ns
Asynchronous reset removal time TRSTREM 0.506 0.595 ns
Asynchronous reset recovery time TRSTREC 0.004 0.005 ns
Asynchronous reset minimum pulse width TrsTMPW 0.301 0.354 ns
Pipelined register asynchronous reset removal time TPLRSTREM -0.279 -0.328 ns
Pipelined register asynchronous reset recovery time TPLRSTREC 0.327 0.385 ns
Pipelined register asynchronous reset minimum pulse Tpirstvpw ~ 0.282 0.332 ns
width
Synchronous reset setup time TsrsTsu 0.226 0.265 ns
Synchronous reset hold time TSRSTHD 0.036 0.043 ns
Write enable setup time Twesu 0.39 0.458 ns
Write enable hold time TwEHD 0.242 0.285 ns
Maximum frequency Fmax 400 340 MHz

The following table lists the RAM1K18 — dual-port mode for depth x width configuration 2K x 9 in worst
commercial-case conditions when T; =85 °C, Vpp = 1.14 V.

Table 232 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2K x 9

-1 —-Std
Parameter Symbol Min Max  Min Max  Unit
Clock period Tey 25 2.941 ns
Clock minimum pulse width high TeLKkMPWH 1.125 1.323 ns
Clock minimum pulse width low TeLKMPWL 1.125 1.323 ns
Pipelined clock period TpLcy 25 2.941 ns
Pipelined clock minimum pulse width high TpicikmpwHn  1.125 1.323 ns
Pipelined clock minimum pulse width low Teickmewr 1.125 1.323 ns
Read access time with pipeline register 0.334 0.393 ns
Read access time without pipeline register Telkea 2.273 2.674 ns
Access time with feed-through write timing 1.529 1.799 ns
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Table 262 « SmartFusion2 Cortex-M3 ISP Programming (Fabric Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 302672 6 41 8 Sec
010 568784 10 48 14 Sec
025 1223504 21 61 29 Sec
050 2424832 39 82 50 Sec
060 2418896 44 87 54 Sec
090 3645968 66 112 79 Sec
150 6139184 108 162 128 Sec

Table 263 « SmartFusion2 Cortex-M3 ISP Programming (eNVM Only)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 137536 3 64 4 Sec
010 274816 4 104 7 Sec
025 274816 4 104 8 Sec
050 2,78,528 4 102 8 Sec
060 268480 6 102 8 Sec
090 544496 10 179 15 Sec
150 544496 10 180 15 Sec

Table 264 « SmartFusion2 Cortex-M3 ISP Programming (Fabric and eNVM)

M2S/M2GL  Image size

Device Bytes Authenticate Program Verify Unit
005 439296 9 83 1 Sec
010 842688 15 129 21 Sec
025 1497408 26 143 35 Sec
050 2695168 43 163 55 Sec
060 2686464 48 165 60 Sec
090 4190208 75 266 91 Sec
150 6682768 117 318 141 Sec
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2.3.14 Math Block Timing Characteristics

The fundamental building block in any digital signal processing algorithm is the multiply-accumulate
function. Each IGLOO2 and SmartFusion2 SoC math block supports 18%x18 signed multiplication, dot
product, and built-in addition, subtraction, and accumulation units to combine multiplication results
efficiently. The following table lists the math blocks with all registers used in worst commercial-case
conditions when T; =85 °C, Vpp = 1.14 V.

Table 268 « Math Blocks with all Registers Used

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Input, control register setup time Twisu 0.149 0.176 ns
Input, control register hold time TMIHD 1.68 1.976 ns
CDIN input setup time Tmocpinsuy  0.185 0.218 ns
CDIN input hold time Tmocoinwp  0.08 0.094 ns
Synchronous reset/enable setup time Tysrstensy —0-419 —0.493 ns
Synchronous reset/enable hold time  Tysrstennp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time TwarsTREc 0.088 0.104 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMCLKMP 2.245 2.641 ns

The following table lists the math blocks with input bypassed and output registers used in worst
commercial-case conditions when T =85 °C, Vpp = 1.14 V.

Table 269 « Math Block with Input Bypassed and Output Registers Used

-1 -Std
Parameter Symbol Min Max Min Max Unit
Output register setup time Twmosu 2.294 2.699 ns
Output register hold time TmoHD 1.68 1.976 ns
CDIN input setup time Tmocpinsy 0.115 0.136 ns
CDIN input hold time Tymocpinip —0.444 —0.522 ns
Synchronous reset/enable setup time Tysrstensy —0.419 —0.493 ns
Synchronous reset/enable hold time Ty srstenHp 0.011 0.013 ns
Asynchronous reset removal time TmARSTREM O 0 ns
Asynchronous reset recovery time ~ Tyarstrec 0.014 0.017 ns
Output register clock to out delay Tmoca 0.232 0.273 ns
CLK minimum period TMmeLKMP 2179 2.563 ns
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1. The minimum output clock frequency is limited by the PLL. For more information, see UG0449: SmartFusion2 and IGLOO2
Clocking Resources User Guide.
2.  The PLL is used in conjunction with the Clock Conditioning Circuitry. Performance is limited by the CCC output frequency.

The following table lists the CCC/PLL jitter specifications in worst-case industrial conditions when
T,=100°C, Vpp = 1.14 V.

Table 283« IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Jitter Specifications

CCC Output Maximum Peak-to-Peak Period Jitter Foyt ccc

Parameter Conditions/Package Combinations Unit
10 FG484, 050 SSO=0 0<SSO<=2 SSO<=4 SSO<=8 SSO<=16
FG896/FG484/FCS325

Packages?

20 MHz to 100 MHz Max(110, £ 1% x
(1/Fout_cce))

100 MHz to 400 MHz ~ Max(120, £ 1% x

Max(150, + 1% x (1/Fout_coc)) ps

Max(150, + 1% x (1/Fout_ccc)) Max(170, £ 1% x ps

(1/Fout_cce))

(1/Fout_cce))

025 FG484/FCS325 0 <SSO <=16
Package?
20 MHz to 74 MHz £ 1% x (1/Fout _ccc)) ps
74 MHz to 400 MHz 210 ps
005 FG484 Package! 0 <SSO <=16
20 MHz to 53 MHz £ 1% x (1/Fout _ccc)) ps
53 MHz to 400 MHz 270 ps
090 FG676 and FC325 0 <SSO <=16
Package?
20 MHz to 100 MHz + 1% x (1/Fout _ccc)) ps
100 MHz to 400 MHz 150 ps
060 FG676 Package! 0 <SSO <=16
20 MHz to 100 MHz £ 1% x (1/Fout ccc) ps
100 MHz to 400 MHz 150
150 FC1152 Package! 0 <SSO <=16
20 MHz to 100 MHz + 1% x (1/Fout _ccc)) ps
100 MHz to 400 MHz 120 ps
1. SSO data is based on LVCMOS 2.5 V MSIO and/or MSIOD bank I/Os.
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The following table lists the system controller characteristics in worst-case industrial conditions when
T,=100°C, Vpp = 1.14 V.

Table 286 « System Controller SPI Characteristics for All Devices

Symbol  Description Conditions Min Typ Unit
sp1 SC_SPI_SCK minimum period 20 ns
sp2 SC_SPI_SCK minimum pulse width high 10 ns
sp3 SC_SPI_SCK minimum pulse width low 10 ns
sp41 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.239 ns
SC_SPI_SS rise time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp51 SC_SPI_SCK, SC_SPI_SDO, I/O configuration: LVTTL 3.3 V- 1.245 ns
SC_SPI_SS fall time 20 mA
(10%-90%) 1 AC loading: 35 pF
Test conditions: Typical voltage,
25°C
sp6 Data from master (SC_SPI_SDO) setup 160 ns
time
sp7 Data from master (SC_SPI_SDO) hold 160 ns
time
sp8 SC_SPI_SDI setup time 20 ns
sp9 SC_SPI_SDI hold time 20 ns

1. For specific Rise/Fall Times, board design considerations and detailed output buffer resistances, use the corresponding IBIS
models located on the Microsemi SoC Products Group website: http://www.microsemi.com/soc/download/ibis/default.aspx. Use
the supported 1/0 Configurations for the System Controller SPI in the following table.

Table 287 « Supported I/0O Configurations for System Controller SPI (for MSIO Bank

Only)
Voltage Supply I/O Drive Configuration Unit
3.3V 20 mA
25V 16 mA
1.8V 12 mA
15V 8 mA
12V 4 mA
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2.3.31.3 Serial Peripheral Interface (SPI) Characteristics

This section describes the DC and switching of the SPI interface. Unless otherwise noted, all output
characteristics given are for a 35 pF load on the pins and all sequential timing characteristics are related
to SPI_x_CLK. For timing parameter definitions, see Figure 22, page 128.

The following table lists the SPI characteristics in worst-case industrial conditions when T; = 100 °C,
VDD =1.14V

Table 305 ¢« SPI Characteristics for All Devices

Symbol  Description Min Typ Max Unit Conditions

SPIFMAX Maximum operating frequency 20 MHz
of SPI interface

sp1 SPI_[0]1]_CLK minimum period
SPI_[0]1]_CLK = PCLK/2 12 ns
SPI_[0|1]_CLK = PCLK/4 241 ns
SPI_[0]1]_CLK = PCLK/8 48.2 ns
SPI_[0]1]_CLK = PCLK/16 0.1 us
SPI_[0|1]_CLK = PCLK/32 0.19 V]
SPI_[0|1]_CLK = PCLK/64 0.39 us
SPI_[0]1]_CLK = PCLK/128 0.77 ps

sp2 SPI_[0]1]_CLK minimum pulse width high
SPI_[0|1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0|1]_CLK = PCLK/8 241 ns
SPI_[0|1]_CLK = PCLK/16 0.05 us
SPI_[0]1]_CLK = PCLK/32 0.095 VE
SPI_[0|1]_CLK = PCLK/64 0.195 V]
SPI_[0]1]_CLK = PCLK/128 0.385 V]

sp3 SPI_[0]|1]_CLK minimum pulse width low
SPI_[0|1]_CLK = PCLK/2 6 ns
SPI_[0]1]_CLK = PCLK/4 12.05 ns
SPI_[0]1]_CLK = PCLK/8 241 ns
SPI_[0|1]_CLK = PCLK/16 0.05 us
SPI_[0|1]_CLK = PCLK/32 0.095 us
SPI_[0]1]_CLK = PCLK/64 0.195 V]
SPI_[0|1]_CLK = PCLK/128 0.385 V]

sp4 SPI_[0[1]_CLK, SPI_[0|1]_DO, 2.77 ns /O Configuration:
SPI_[0|1]_SS rise time (10%— LVCMOS 2.5 V-
90%)" 8 mA

AC loading: 35 pF
Test conditions:
Typical voltage,
25°C
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