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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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Table 11+ SmartFusion2 and IGLOO2 Quiescent Supply Current (Vpp = 1.2 V) — Typical Process
Symbol Modes 005 010 025 050 060 090 150 Unit  Conditions
IDC2 Flash*Freeze 14 2.6 3.7 5.1 5.0 51 8.9 mA Typical
(T;=25°C)
120  20.0 26.6 353 354 35.7 57.8 mA Commercial
(T, =85°C)
185 308 41.0 545 545 55.0 89.0 mA Industrial
(T, =100 °C)
Table 12+ SmartFusion2 and IGLOO2 Quiescent Supply Current (Vpp = 1.26 V) — Worst-Case Process
Symbol Modes 005 010 025 050 060 090 150 Unit Conditions
IDC1 Non- 43.8 57.0 84.6 132.3 1614 163.0 2425 mA Commercial
Flash*Freeze (T,=85°C)
65.3 85.7 127.8 200.9 2454 2478 369.0 mA Industrial
(Ty; =100 °C)
IDC2 Flash*Freeze 29.1 45.6 51.7 62.7 69.3 70.0 84.8 mA Commercial
(T, =85°C)
44.9 70.3 79.7 96.5 106.8 107.8 130.6 mA Industrial
(Ty; =100 °C)
2.3.2.2 Programming Currents
The following tables represent programming, verify and Inrush currents for SmartFusion2 SoC and
IGLOO2 FPGA devices.
Table 13+ Currents During Program Cycle, 0 °C <=T; <= 85 °C — Typical Process
Power Supplies  Voltage (V) 005 010 025 050 060 090 150! Unit
Vbp 1.26 46 53 55 58 30 42 52 mA
Vpp 3.46 8 1 6 10 9 12 12 mA
VepNvM 3.46 1 2 2 3 3 3 mA
Vbpi 2.62 31 16 17 1 12 12 81 mA
3.46 62 31 36 1 12 17 84 mA
Number of banks 7 8 8 10 10 9 19
1. Vpp and Vpppnyy are internally shorted.
Table 14«  Currents During Verify Cycle, 0 °C <= T; <= 85 °C — Typical Process
Power Supplies  Voltage (V) 005 010 025 050 060 090 150! Unit
Vbp 1.26 44 53 55 58 33 41 51 mA
Vpp 3.46 6 5 3 15 8 1 12 mA
VppNuM 3.46 1 0 0 1 1 1 mA
Vbpi 2.62 31 16 17 1 12 1 81 mA
3.46 61 32 36 1 12 17 84 mA
Number of banks 7 8 8 10 10 9 19

1. Vpp and Vpppnyy are internally shorted.

DS0128 Datasheet Revision 11.0
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2.3.5.2 Output Buffer and AC Loading
The following figure shows the output buffer and AC loading.

Figure 4« Output Buffer AC Loading

Single-Ended 1/0 Test Setup HSTL/PCI Test Setup
| Tor >| | Top > Vr/Vopi
| | \ |
PAD PAD
D ouT D ouT & % Rtt_test
i CLOAD J— CLOAD
Top = MAX(Tpp(R), Tpp(F)) Top = MAX(Tpp(R), Tpp(F))

Voltage-Referenced, Singled-Ended 1/0 Test Setup

< Tor - VTT
D ouT PAD % Rtt_test
L CLOAD
Tpp = MAX(Tpp(R), Tpp(F))  —
Differential 1/0 Test Setup
|< Tor > _ Tey N
| | [« ~
PAD_P PAD_P
ouT IXI
L‘ > &
& PAD_N

PAD_N
Top = MAX(Tpp(R), Tpp(F))

Toy = MAX(Tpy(R), Tpy(F))
Tpys = MAX(Tpys(R), Tpys(F))
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Table 24 «
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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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Table 43« LVCMOS 2.5V AC Test Parameter Specifications
Parameter Symbol Typ Unit
Measuring/trip point for data path Virip 1.2 \Y
Resistance for enable path (Tzy, Tz, Thz, Ti2) Rent 2K Qo
Capacitive loading for enable path (Tzy, Tz, Tz, TL2) Cent 5 pF
Capacitive loading for data path (Tpp) CLoaD 5 pF

Table 44+ LVCMOS 2.5V Transmitter Drive Strength Specifications

Output Drive Selection VOH (V) VOL (V) IOH (at VOH) mA IOL (at VOL) mA

DDRIO I/0 Bank

MSIO I/O  MSIOD I/O (With Software Default

Bank Bank Fixed Code) Min Max

2 mA 2mA 2mA Vpp— 0.4 0.4 2 2

4 mA 4 mA 4 mA Vpp; — 0.4 0.4 4 4

6 mA 6 mA 6 mA Vpp - 0.4 0.4 6 6

8 mA 8 mA 8 mA Vpp;— 0.4 0.4 8 8

12 mA 12 mA 12 mA Vpp; — 0.4 0.4 12 1

16 mA 16 mA Vpp)— 0.4 0.4 16 1

Note: For board design considerations, output slew rates extraction, detailed output buffer resistances, and I/'V

Curve, use the corresponding IBIS models located at:
www.microsemi.com/soc/download/ibis/default.aspx.

AC Switching Characteristics

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

Table 45« LVCMOS 2.5V Receiver Characteristics (Input Buffers)
On-Die Termination Tey Tpys
(ODT) -1 —-Std -1 —Std Unit
LVCMOS 2.5V (for DDRIO /O bank) None 1.823 2145 1932 2274 ns
LVCMOS 2.5 V (for MSIO 1/O bank) None 2486 2925 2495 2935 ns
LVCMOS 2.5V (for MSIOD I/O bank) None 2.29 2.694 2305 2712 ns
Table 46 «+ LVCMOS 2.5V Transmitter Characteristics for DDRIO Bank (Output and Tristate Buffers)
Output Top Ta Tzn Thz" T
Drive Slew
Selection Control -1 -Std -1 -Std -1 -Std -1 -Std -1 -Std  Unit
2 mA Slow 3.657 4302 3.393 3991 3.675 4323 3.894 4582 3552 418 ns
Medium 3374 397 3139 3693 3.396 3995 3.635 4.277 3253 3.828 ns
Medium fast 3.239 3.811 3.036 3.572 3.261 3.836 3.519 4.141 3128 3.681 ns
Fast 3.224 3793 3.029 3563 3.246 3.818 3512 4132 3.119 367 ns
DS0128 Datasheet Revision 11.0 27
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AC Switching Characteristics

Worst commercial-case conditions: T; =85 °C, Vpp =1.14 V, Vpp, = 1425V

Table 67« LVCMOS 1.5V Receiver Characteristics for DDRIO I/O Bank with Fixed
Codes (Input Buffers)
On-Die Termination Tey Tevs
(ODT) -1 —-Std -1 —-Std Unit
None 2.051 2413 2086 2455 ns
Table 68+ LVCMOS 1.5V Receiver Characteristics for MSIO I/O Bank (Input
Buffers)
On-Die Termination Tey Teys
(ODT) -1 —-Std -1 —Std Unit
None 3.311 3896 3285 3.865 ns
50 3.654 4299 3.623 4.263 ns
75 3.533 4156 3501 4119 ns
150 3415 4018 3.388 3986 ns
Table 69+ LVCMOS 1.5V Receiver Characteristics for MSIOD 1/O Bank (Input
Buffers)
On-Die Termination Tey Teys
(ODT) -1 -Std -1 -Std  Unit
None 2959 3.481 293 3.447 ns
50 3.298 3.88 3.268 3.845 ns
75 3.162 3.719 3.128 3.68 ns
150 3.053 3.592 3.021 3.554 ns
Table 70 LVCMOS 1.5V Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers)
Output Top T Tzn Thz' T
Drive Slew
Selection Control -1 -Std -1 -Std -1 —-Std -1 -Std -1 -Std  Unit
2 mA Slow 5122 6.026 4.31 507 5145 6.052 5258 6.186 4.672 5496 ns
Medium 4.58 5389 386 454 46 5411 4977 5.855 4357 5126 ns
Medium 4323 5086 3.629 4.269 4341 5107 4.804 5652 4228 4.974 ns
fast
Fast 4296 5.054 3609 4.245 4314 5075 4791 5636 4.219 4.963 ns
4 mA Slow 4449 5235 3707 4.361 4.443 5227 6.058 7.127 5458 6.421 ns
Medium 3.961 466 3.264 3.839 3954 4651 5778 6.797 5116 6.018 ns
Medium 3.729 4387 3.043 3579 3.72 4376 5.63 6.624 4981 586 ns
fast
Fast 3.704 4358 3.027 356 3.695 4347 5624 6.617 4973 5851 ns
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Table 159 « LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO 1/0 Bank (Output
and Tristate Buffers) (continued)
medium 3.246 3.819 2.686 3.16 3.236 3.807 5542 6.52 4936 5.807 ns
medium_fast 3.066 3.607 2.525 2971 3.054 3.593 5405 6.359 4.811 566 ns
fast 3.046 3.584 2513 2957 3.034 357 5401 6.353 4.803 5.651 ns
10 mA slow 3498 4.115 2.878 3.386 3.481 4.096 6.046 7.113 5444 6.404 ns
medium 3.138 3.692 2569 3.023 3.126 3.678 5782 6.803 5129 6.034 ns
medium_fast 2.966 3.489 2414 2841 2951 3472 5.666 6.665 5.013 5.897 ns
fast 2945 3.464 2401 2.826 293 3.448 5659 6.658 5.003 5.886 ns
12 mA slow 3417 4.02 2.807 3.303 3.401 4.002 6.083 7.156 5.464 6.428 ns
medium 3.076 3.618 2.519 2964 3.063 3.604 5828 6.856 5.176 6.089 ns
medium_fast 2.913 3.427 2376 2795 2898 341 5725 6.736 5.072 5.966 ns
fast 2.894 3405 2362 2.78 2.879 3.388 5715 6.724 5.064 5.957 ns
16 mA slow 3.366 3.96 2.751 3.237 3.348 3939 6.226 7.324 5576 6.56 ns
medium 3.03 3.565 2.47 2906 3.017 355 5981 7.036 5282 6.214 ns
medium_fast 2.87 3.377 2328 2739 2.854 3.358 5.895 6.935 518 6.094 ns
fast 2.853 3.357 2.314 2.723 2.837 3.338 5.889 6.929 5177 6.09 ns

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

management).

2.3.7 Differential 1/0O Standards

Configuration of the I1/0 modules as a differential pair is handled by Microsemi SoC Products Group
Libero software when the user instantiates a differential I/O macro in the design. Differential I/Os can also
be used in conjunction with the embedded Input register (InReg), Output register (OutReg), Enable

register (EnReg), and Double Data Rate registers (DDR).
2.3.7.1LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential /0O standard.

Minimum and Maximum Input and Output Levels

Table 160+ LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ  Max Unit Conditions
Supply voltage  Vpp, 2375 25 2625 V 2.5V range
Supply voltage  Vpp, 315 33 345 V 3.3 Vrange
Table 161« LVDS DC Input Voltage Specification
Parameter Symbol Min Max Unit  Conditions
DC Input voltage V, 0 2925 V 2.5V range
DC input voltage V, 0 3.45 \Y, 3.3 Vrange
Input current high' Iiy (DC)
Input current low’ IiL (DC)

1. See Table 24, page 22.

DS0128 Datasheet Revision 11.0
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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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AC Switching Characteristics
Worst commercial-case conditions: T; =85 °C, Vpp = 1.14 V, Vpp, = 2.375 V.

Table 180« B-LVDS AC Switching Characteristics for Receiver for MSIO I/O
Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 -Std Unit
None 2.738 3.221 ns
100 2735 3.218 ns

Table 181« B-LVDS AC Switching Characteristics for Receiver for MSIOD 1/O
Bank (Input Buffers)

Tpy
On-Die Termination (ODT) -1 —-Std Unit
None 2.495 2.934 ns
100 2495 2935 ns

Table 182 « B-LVDS AC Switching Characteristics for Transmitter (for MSIO I/O Bank - Output and
Tristate Buffers)

Top Tz Tzn Thz Tz
-1 -Std -1 -Std -1 -Std -1 -Std -1 -Std Unit
2.258 2656 2.343 2.756 2.329 2.74 2.12 2494 2123 2497 ns

2.3.7.3 M-LVDS

M-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 Input and Output Levels

Table 183« M-LVDS Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage1 Vppi 2.375 2.5 2.625 \%

1. Only M-LVDS TYPE | is supported.

Table 184 « M-LVDS DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V, 0 2925 V
Input current high’ i (DC)

Input current low? I (DC)

1. See Table 24, page 22.
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Table 215+ LVPECL DC Input Voltage Specification

Parameter Symbol Min Max Unit
DC input voltage V| 0 3.45 \Y,

Table 216 « LVPECL DC Differential Voltage Specification

Parameter Symbol Min  Typ  Max Unit
Input common mode voltage Viem 0.3 2.8 \Y
Input differential voltage V\DIFF 100 300 1,000 mV

Table 217 « LVPECL Minimum and Maximum AC Switching Speeds

Parameter Symbol Max  Unit

Maximum data rate Dpax 900 Mbps

AC Switching Characteristics

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

Table 218 « LVPECL Receiver Characteristics for MSIO I/O Bank

Tpy
On-Die Termination (ODT) -1 —Std Unit
None 2.572 3.025 ns
100 2.569 3.023 ns

2.3.8 1/0 Register Specifications

This section describes input and output register specifications.

2.3.8.1 Input Register
Figure 6« Timing Model for Input Register
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2.3.8.2 Output/Enable Register
Figure 8« Timing Model for Output/Enable Register
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Figure 13 «
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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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2.3.12.2 FPGA Fabric Micro SRAM (USRAM)

The following table lists the yuSRAM in 64 x 18 mode in worst commercial-case conditions when

TJ=85 °C, VDD= 1.14 V.

Table 237 « uUSRAM (RAM64x18) in 64 x 18 Mode

& Microsemi

Power Matters.

-1 —Std
Parameter Symbol Min Max  Min Max  Unit
Read clock period Tey 4 4 ns
Read clock minimum pulse width high TeLKMPWH 1.8 1.8 ns
Read clock minimum pulse width low TeLKMPWL 1.8 1.8 ns
Read pipeline clock period TpLcy 4 4 ns
Read pipeline clock minimum pulse width high Teicikmpwy 1.8 1.8 ns
Read pipeline clock minimum pulse width low TeLcikmpwe 1.8 1.8 ns
Read access time with pipeline register Tewg 0.266 0.313 ns
Read access time without pipeline register 1.677 1.973 ns
Read address setup time in synchronous mode TADDRSL 0.301 0.354 ns
Read address setup time in asynchronous mode 1.856 2.184 ns
Read address hold time in synchronous mode 0.091 0.107 ns
Read address hold time in asynchronous mode TADDRHD -0.778 -0.915 ns
Read enable setup time TRDENSU 0.278 0.327 ns
Read enable hold time TRDENHD 0.057 0.067 ns
Read block select setup time TeLKSU 1.839 2.163 ns
Read block select hold time TeLkHD —0.65 —0.765 ns
Read block select to out disable time (when pipelined TeLk2a 2.036 2396 ns
register is disabled)
Read asynchronous reset removal time (pipelined clock) -0.023 -0.027 ns
Read asynchronous reset removal time (non-pipelined TRSTREM 0.046 0.054 ns
clock)
Read asynchronous reset recovery time (pipelined clock) 0.507 0.597 ns
Read asynchronous reset recovery time (non-pipelined TRsTREC 0.236 0.278 ns
clock)
Read asynchronous reset to output propagation delay Troq 0.839 0.987 ns
(with pipelined register enabled)
Read synchronous reset setup time TsrsTsu 0.271 0.319 ns
Read synchronous reset hold time TSRSTHD 0.061 0.071 ns
Write clock period Tcey 4 4 ns
Write clock minimum pulse width high TcekmpwH 1.8 1.8 ns
Write clock minimum pulse width low Tecokmpwe 1.8 1.8 ns
Write block setup time TeLKCSU 0.404 0.476 ns
Write block hold time TBLKCHD 0.007 0.008 ns
Write input data setup time Tpincsu 0.115 0.135 ns
Write input data hold time TDINCHD 0.15 0.177 ns
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2.3.16

SRAM PUF

For more details on static random-access memory (SRAM) physical unclonable functions (PUF)
services, see AC434: Using SRAM PUF System Service in SmartFusion2 Application Note.

Table 274« SRAM PUF

& Microsemi

PUF Off PUF On
Service Typ Max Typ Max Unit
Create activation code 709.1 746.4 754.4 762.5 ms
Delete activation code 1329.3 1399.3 14141 14293 ms
Create intrinsic keycode 656.6 691.1 698.5 706.0 ms
Create extrinsic keycode 656.6 691.1 698.5 706.0 ms
Get number of keys 1.3 1.4 1.4 1.4 ms
Export (Kc0, Kc1) 998.0 1050.5 1061.7 1073.1 ms
Export 2 keycodes 2020.2 21265 21492 21723 ms
Export 4 keycodes 3065.7 3227.0 32613 32964 ms
Export 8 keycodes 5101.0 5369.5 5426.6 54850 ms
Export 16 keycodes 92121 9697.0 9800.1 99055 ms
Import (Kc0, Kc1) 39.7 41.8 42.2 42.7 ms
Import 2 keycodes 50.1 52.7 53.3 53.9 ms
Import 4 keycodes 60.6 63.8 64.5 65.2 ms
Import 8 keycodes 80.9 85.1 86.1 87.0 ms
Import 16 keycodes 123.8 130.4 131.7 133.2 ms
Delete keycode 552.5 581.6 587.8 594.1 ms
Fetch key 31.4 33.0 334 33.7 ms
Fetch ecc key 20.0 211 21.3 21.5 ms
Get seed 2.0 21 2.2 2.2 ms
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The following table lists the SRAM PUF in worst-case industrial conditions when T = 100 °C,
VDD =1.14 V.
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Table 276 « Cryptographic Block Characteristics (continued)
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Power Matters.

Service Conditions Timing Unit
SHA256 512 bits 540 kbps
1024 bits 780 kbps
2048 bits 950 kbps
24 kbits 1140 kbps
HMAC 512 bytes 820 kbps
1024 bytes 890 kbps
2048 bytes 930 kbps
24 kbytes 980 kbps
KeyTree 1.8 ms
Challenge-response PUF = OFF 25 ms
PUF = ON 7 ms
ECC point multiplication 590 ms
ECC point addition 8 ms

1. Using cypher block chaining (CBC) mode.

2.3.19 Crystal Oscillator

The following table describes the electrical characteristics of the crystal oscillator in the IGLOO2 FPGA
and SmartFusion2 SoC FPGAs.

Table 277 « Electrical Characteristics of the Crystal Oscillator — High Gain Mode (20 MHz)

Parameter Symbol Min Typ Max Unit  Condition
Operating frequency FXTAL 20 MHz
Accuracy ACCXTAL 0.0047 % 005, 010, 025, 050, 060,
and 090 devices
0.0058 % 150 devices
Output duty cycle CYCXTAL 49-51 47-53 %
Output period jitter (peak to JITPERXTAL 200 300 ps
peak)
Output cycle to cycle jitter (peak JITCYCXTAL 200 300 ps 010, 025, 050, and 060
to peak) devices
250 410 ps 150 devices
250 550 ps 005 and 090 devices
Operating current IDYNXTAL 1.5 mA 010, 050, and 060
devices
1.65 mA 005, 025, 090, and 150
devices
Input logic level high VIHXTAL 0.9 Vpp Vv
Input logic level low VILXTAL 0.1 Vpp \Y,
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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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Table 291 « DEVRST_N to Functional Times for SmartFusion2 (continued)

Maximum Power-up to Functional Time for
SmartFusion2 (uS)

Symbol From To Description 005 010 025 050 060 090 150

TpEVRST2POR DEVRST_N POWER_O Vppatits 233 289 216 213 237 234 219
N_RESET_ minimum
N threshold
level to
fabric

TpevrsTamssrsT DEVRST_N  MSS_RESE Vpp at its 702 765 712 688 636 630 866
T N _M2F  minimum
threshold
level to MSS

TpEVRST2WPU DEVRST_N DDRIO DEVRST_N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull
DEVRST_N MSIO Inbuf DEVRST_N 208 202 197 193 216 215 215
weak pull  to Inbuf weak
pull

DEVRST_N MSIOD DEVRST N 208 202 197 193 216 215 215
Inbuf weak to Inbuf weak

pull pull

Figure 19 DEVRST_N to Functional Timing Diagram for SmartFusion2
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Parameter Symbol Min Typ Max Unit Conditions
Maximum data rate Duax 400 Kbps Fast mode

100 Kbps Standard mode
Pulse width of spikes Tewr 50 ns Fast mode

which must be
suppressed by the input
filter

1. These values are provided for MSIO Bank—LVTTL 8 mA Low Drive at 25 °C, typical conditions. For board design considerations
and detailed output buffer resistances, use the corresponding IBIS models located on the SoC Products Group website:
http://www.microsemi.com/soc/download/ibis/default.aspx.

2. These maximum values are provided for information only. Minimum output buffer resistance values depend on Vpp,, drive
strength selection, temperature, and process. For board design considerations and detailed output buffer resistances, use the
corresponding IBIS models located on the SoC Products Group website:
http://www.microsemi.com/soc/download/ibis/default.aspx.

3. R(PULL-DOWN-MAX) = (VOLspec)/IOLspec.

4. R(PULL-UP-MAX) = (VDDImax-VOHspec)/IOHspec.

The following table lists the 1°C switching characteristics in worst-case industrial conditions when

T,=100°C, Vpp = 1.14 V

Table 304 « 12C Switching Characteristics

-1 Std

Parameter Symbol Min Min Unit

Low period of 12C_x_SCL T ow 1 1 PCLK cycles
High period of I2C_x_SCL  ThigH 1 1 PCLK cycles
START hold time Thp:sTA 1 1 PCLK cycles
START setup time Tsu:sTA 1 1 PCLK cycles
DATA hold time THD:DAT 1 1 PCLK cycles
DATA setup time Tsu:.paT 1 1 PCLK cycles
STOP setup time Tsu:sTO 1 1 PCLK cycles

Figure 21« I2C Timing Parameter Definition
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