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Table 5« Embedded Flash Limits

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

< 10,000 cycles
Embedded Min T;=-40°C | Min T; =-40°C | per pages, up to

Automotive Grade 2 flash Max T, = 125°C | Max T, = 125°C | one million cycles 10 Years
per eNVM array
Table 6« Device Storage Temperature and Retention
Product Grade Storage Temperature (Tstg) Retention
Min T, = -40°C
Aut tive Grade 2 10 Y
utomotive Grade Max T, = 125°C ears

4.2 Overshoot/Undershoot Limits
For AC signals, the input signal may undershoot during transitions to -1.0 V for no longer than 10% or the period. The
current during the transition must not exceed 100mA.

For AC signals, the input signal may overshoot during transitions to VCCI + 1.0 V for no longer than 10% of the period.
The current during the transition must not exceed 100mA.

Note: The above specification does not apply to the PCI standard. The IGLOO2 and SmartFusion2 PCI 1/Os are
compliant to the PCI standard including the PCI overshoot/undershoot specifications.

4.3 Thermal Characteristics
4.3.1 Introduction

The temperature variable in the Microsemi SoC Products Group Designer software refers to the junction temperature,
not the ambient, case, or board temperatures. This is an important distinction because dynamic and static power
consumption will cause the chip's junction temperature to be higher than the ambient, case, or board temperatures.

EQ 1 through EQ 3 give the relationship between thermal resistance, temperature gradient, and power.

T,-T
., = J_'A
JA P
EQ1
T,-T
0. =_J_B
JB P
EQ2
T,-T
JC P
EQ3
where
6,a = Junction-to-air thermal resistance
6,8 = Junction-to-board thermal resistance
6,c = Junction-to-case thermal resistance
T, = Junction temperature
Ta = Ambient temperature
Tg = Board temperature (measured 1.0 mm away from the package edge)

Tc = Case temperature
P = Total power dissipated by the device
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Table 7« Package Thermal Resistance

05a

Product M2GL/M2S Still Air 1.0m/s 2.5m/s 0,8 0;c Units
005

FGG484 19.36 15.81 14.63 9.74 5.27 °C/wW
VFG256 41.30 38.16 35.30 28.41 3.94 °C/W
VFG400 20.19 16.94 15.41 8.86 4.95 °C/wW
010

FGG484 18.22 14.83 13.62 8.83 4.92 °C/wW
VFG256 37.36 34.26 31.45 24.84 7.89 °C/W
VFG400 19.40 15.75 14.22 8.1 4.22 °C/IwW
025

FGG484 17.03 13.66 12.45 7.66 4.18 °C/W
VFG256 33.85 30.59 27.85 21.63 6.13 °C/W
VFG400 18.36 14.89 13.36 7.12 3.41 °C/wW
060

FGG484 15.40 12.06 10.85 6.14 3.15 °C/wW
VFG400 17.45 14.01 12.47 6.22 2.69 °C/W
FGG676 15.49 12.21 11.06 7.07 3.87 °C/wW
090

FGG484 14.64 11.37 10.16 5.43 2.77 °C/wW
FGG676 14.52 11.19 10.37 6.17 3.24 °C/W

4.3.2 Theta-JA

Junction-to-ambient thermal resistance (6,,) is determined under standard conditions specified by JEDEC (JESD-51),
but it has little relevance in actual performance of the product. It should be used with caution, but it is useful for
comparing the thermal performance of one package to another.

The maximum power dissipation allowed is calculated using EQ 4.

T -T
Maximum Power Allowed = —XMAX)__AMAX)
6.a
EQ4
The absolute maximum junction temperature is 125°C. EQ 5 shows a sample calculation of the absolute maximum

power dissipation allowed for the M2GL0O60TS-1FGG484 package at Automotive Grade 2 temperature and in still air,
where:

6ja = 15.4°C/W (taken from Table 7 on page 6).
Tpn = 105°C
Maximum Power Allowed = 122°C-105°C _ 4 5y

15.4°C/W

EQS5
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.
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5.2. Programming Currents
The tables below represent programming, verify and Inrush currents for SmartFusion2 SoC and IGLOO2 FPGA
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devices.
Table 11+ Currents During Program Cycle, 0°C <= T; <= 85°C, Typical Process
Power Supplies Voltage (V) 005 010 025 090 Units Notes
VDD 1.26 46 53 55 42 mA -
VPP 3.46 8 1 6 12 mA -
VPPNVM 3.46 1 2 2 3 mA *
2.62 31 16 17 12 mA -
VDDI
3.46 62 31 36 17 mA -
Number of banks 7 8 8 9 - -
Note: * VPP and VPPNVM are internally shorted.
Table 12 « Currents During Verify Cycle, 0°C <= T; <= 85°C, Typical Process
Power Supplies Voltage (V) 005 010 025 090 Units Notes
VDD 1.26 44 53 55 41 mA -
VPP 3.46 6 5 3 1 mA -
VPPNVM 3.46 1 0 0 1 mA *
2.62 31 16 17 11 mA -
VDDI
3.46 61 32 36 17 mA -
Number of banks 7 8 8 9 - -
Note: * VPP and VPPNVM are internally shorted.
Table 13 « Inrush Currents at Power up, -40°C <= T; <=125°C, Typical Process
Power Supplies Voltage (V) 005 010 025 090 Units
VDD 1.26 36 53 78 98 mA
VPP 3.46 35 57 50 36 mA
VDDI 2.62 134 141 161 283 mA
Number of banks 7 8 8 9 -

6. Average Fabric Temperature and Voltage Derating Factors

Table 14« Average Temperature and Voltage Derating Factors for Fabric Timing Delays
(Normalized to T;=125°C, Worst-Case VDD = 1.14 V)
Core Voltage VDD (V) Junction Temperature (°C)
-55°C —-40°C 0°C 25°C 70°C 85°C 100°C 125°C
1.14 0.91 0.91 0.93 0.94 0.96 0.97 0.98 1.00
1.2 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.90
1.26 0.75 0.75 0.77 0.77 0.79 0.80 0.81 0.75
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8.6.2 3.3V LVCMOS/LVTTL
LVCMOS 3.3 V or Low-Voltage Transistor-Transistor Logic (LVTTL) is a general standard for 3.3 V applications.

8.6.2.1 Minimum and Maximum AC/DC Input and Output Levels Specification
Table 21+« LVTTL/LVCMOS 3.3V DC Voltage Specification (Applicable to MSIO I/O Bank Only)

Symbol | Parameters Conditions | Min | Typ | Max | Units | Notes
LVTTL/LVCMOS 3.3 V Recommended DC Operating Conditions

VDDI |Supp|y voltage | 3.15 | 3.3 | 3.45 | Y, | -
LVTTL/LVCMOS 3.3 V DC Input Voltage Specification

VIH (DC) | DC input logic High 2.0 - 3.45 \% -
VIL (DC) [DC input logic Low -0.3 - 0.8 \Y, -
IIH (DC) |Input current High - - 10 MA -
IIL (DC) |Input current Low - - 10 MA -

LVCMOS 3.3 V DC Output Voltage Specification

VOH DC output logic High 2.4 - - \% *
VOL DC output logic Low - - 0.4 \Y *
LVTTL 3.3 V DC Output Voltage Specification

VOH DC output logic High 2.4 - - \% -
VOL DC output logic Low - - 0.4 \Y -

Note: * The VOH/VOL test points selected ensure compliance with LVCMOS 3.3 V JESD8-B requirements.

Table 22+ LVTTL/LVCMOS 3.3 V Maximum Switching Speeds (Applicable to MSIO I/O Bank Only)

Symbol Parameters Conditions Min | Typ | Max | Units
LVTTL/LVCMOS 3.3 V Maximum Switching Speed
Dmax Maximum data rate AC loading: 17 pF load, maximum _ _ 540 Mbps

(for MSIO 1/O Bank) drive/slew

Table 23+« LVTTL/LVCMOS 3.3V AC Test Parameter Specifications (Applicable to MSIO Bank Only)
LVTTL/LVCMOS 3.3 V AC Test Parameter Specifications

Symbol Parameters | Conditions Min Typ Max | Units
Vtrip Measuring/trip point for data path - 14 - \%
Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, t71, thz, tL.2) - 5 - pF
Cload Capacitive loading for data path (tpp) - 5 - pF
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Table 61+ DDR1/SSTL2 AC Specifications

Symbols Parameters Conditions Min Typ Max Units

SSTL2 Maximum AC Switching Speeds

Maximum data rate (for|AC loading: per JEDEC

Dmax DDRIO /0 Bank) specifications - - 360 Mbps
Maximum data rate (for .

Dmax MSIO /0 Bank) AC loading: 17pF load - - 450 Mbps

Dmax Maximum data rate (for| e 1,aqing: 17pF load - - 480 Mbps

MSIOD 1/O Bank)
SSTL2 AC Differential Voltage Specifications
AC Input Differential

VDIFF Voltage 0.7 - - Vv
Vx AC  Differential  Cross 05xVDDI-02| - |05xvDDI+02| Vv
Point Voltage

SSTL2 Impedance Specifications

Supported output driver Reference resistor
calibrated impedance (for|_ 150 O - 20, 42 - Q
DDRIO I/0O Bank)

SSTL2 AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - 1.25 - \%

Rent Resistance for enable path ({74, tz, thz, t 2) - 2k - Q

Cent Capacitive loading for enable path (tz4, tz, thz, tL2) - 5 - pF

Rit_test Reference resistance for data test path for SSTL2 _ 50 _ o
Class | (tpp)

Rit_test Reference resistance for data test path for SSTL2 _ o5 _ )
Class Il (tpp)

Cload Capacitive loading for data path (tpp) - 5 - pF

8.7.3.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 62+ DDR1/SSTL2 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: Ty =125°C, VDD = 1.14 V, VDDI=2.375 V

Speed Grade
-1
ODT (On Die Termination) in © tpy Units

SSTL2 (DDRIO 1/O Bank)

Pseudo-Differential None 1.613 ns
True-Differential None 1.647 ns
SSTL2 (MSIO I/0 Bank)

Pseudo-Differential None 3.083 ns
True-Differential None 3.028 ns

Revision 2 37



AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
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Table 71« DDRS3/SSTL15 AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 1.425V
Speed Grade
-1
top tzL tzn thz tLz Units

DDR3 Reduced Drive/SSTL15 Class | (for DDRIO I/O Bank)

Single Ended 2.832 2.766 2.767 2.658 2.659 ns
Differential 2.848 3.401 3.393 3.173 3.166 ns
DDR3 Full Drive/SSTL15 Class Il (for DDRIO I/0 Bank)

Single Ended 2.832 2.76 2.759 2.655 2.655 ns
Differential 2.845 3.397 3.387 3.179 3.171 ns

8.7.6 Low Power Double Data Rate (LPDDR)

LPDDR reduced and full drive low power double data rate standards are supported in IGLOO2 FPGA and
SmartFusion2 SoC FPGA I/Os. This standard requires a differential amplifier input buffer and a push-pull output buffer.
This 1/0O standard is supported in DDRIO 1/O Bank only.

8.7.6.1 Minimum and Maximum AC/DC Input and Output Levels Specification

Table 72« LPDDR AC/DC Specifications (for DDRIO IO Bank Only)

Symbols Parameters Min Typ Max | Units | Notes
Recommended DC Operating Conditions

VDDI Supply voltage 1.71 1.8 1.89 \% -
VTT Termination voltage 0.838 0.900 0.964 \% -
VREF Input reference voltage 0.838 0.900 0.964 \% -
LPDDR DC Input Voltage Specification

VIH (DC) DC input logic High 0.7 x VDDI - 1.89 \ -
VIL (DC) DC input logic Low -0.3 - 0.3 x VDDI \Y, -
IIH (DC) Input current High - - 10 MA -
IIL (DC) Input current Low - - 10 MA -
LPDDR DC Output Voltage Specification

LPDDR Reduced Drive

VOH DC output logic High 0.9 x VDDI - - \% -
VOL DC output logic Low - - 0.1 x VDDI V -
IOH at VOH ((:)uurtrp;l;tt minimum source DC 01 B B mA B
IOL at VOL Output minimum sink 0.1 - - mA -
LPDDR Full Drive *
VOH DC output logic High 0.9 x VDDI - - \% -
VOL DC output logic Low - - 0.1 x VDDI \Y, -
|OH at VOH Suurtrr;l:]tt minimum source DC 01 B B mA B
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8.8.1.2 LVDS25 AC Switching Characteristics

AC Switching Characteristics for Receiver (Input Buffers)

Table 85+ LVDS25 Receiver Characteristics
Worst-Case Automotive Grade 2 Conditions: Ty = 125°C, VDD = 1.14 V, VDDI = 2.375 V

Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
None 3.061 ns
LVDS (for MSIO I/O Bank) 100 3.057 ns
None 2.792 ns
LVDS (for MSIOD I/0O Bank) 100 2.787 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 86« LVDS25 Transmitter Characteristics
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14 V, VDDI = 2.375 V
Speed Grade
-1
top tz1 tzn thz tz Units
LVDS (for MSIO I/0O Bank) 2.299 2.602 2.589 2.305 2.32 ns
LVDS (for MSIOD 1/0 Bank)
No pre-emphasis 1.656 1.845 1.838 1.992 1.969 ns
Min pre-emphasis 1.583 1.868 1.866 2.018 1.998 ns
Med pre-emphasis 1.559 1.893 1.886 2.045 2.021 ns

8.8.1.3 LVDS33 AC Switching Characteristics

AC Switching Characteristics for Receiver (Input Buffers)

Table 87 « LVDS33 Receiver Characteristics
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD = 1.14 V, VDDl =3.15 V

Speed Grade
-1
On Die Termination (ODT) in Q tpy Units
None 2.763 ns
LVDS33 (for MSIO 1/O Bank) 100 2.76 ns
AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Table 88 « LVDS33 Transmitter Characteristics
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14V, VDDI = 3.15 V
Speed Grade
-1
top tz1 tzn thz tz Units
LVDS33 (for MSIO I/O Bank) 2.069 2.112 2.106 2.078 2.09 ns
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8.8.2 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.

8.8.2.1 Minimum and Maximum AC/DC Input and Output Levels Specification
Table 89« B-LVDS DC Voltage Specification

Symbols Parameters Conditions Min Typ Max Units

Bus-LVDS Recommended DC Operating Conditions

VDDI Supply voltage | 2.375 | 2.5 | 2.625 Vv
Bus-LVDS DC Input Voltage Specification

VI DC input voltage 0 - 2.925 \Y
IIH (DC) Input current High - - 10 A
IIL (DC) Input current Low - - 10 uA
Bus-LVDS DC Output Voltage Specification (for MSIO I/O Bank only)

VOH DC output logic High 1.25 1.425 1.6 \%
VOL DC output logic Low 0.9 1.075 1.25 Vv
Bus-LVDS Differential Voltage Specification

VOD Differential output voltage swing (for MSIO I/O Bank only) 65 - 460 mV
VOCM Output common mode voltage (for MSIO 1/O Bank only) 1.1 - 1.5 \Y,
VICM Input common mode voltage 0.05 - 24

VID Input differential voltage 0.1 - VDDI

Table 90« B-LVDS AC Specifications

Symbols Parameters Conditions Min Typ Max Units

Bus-LVDS Maximum AC Switching Speed

Maximum data rate AC loading: 2pF/100Q
Dmax (for MSIO 1/O Bank) differential load - - 450 Mbps

Bus-LVDS Impedance Specifications

Rt Termination resistance - 27 - Q

Bus-LVDS AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - erss - \%
point

Rent Resistance for enable path (t74, tz, thz, t 2) - 2k - Q

Cent Capacitive loading for enable path (tzy, tz, thz, t 2) - 5 - pF
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8.8.2.2. AC Switching Characteristics
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AC Switching Characteristics for Receiver (Input Buffers)

Table 91« B-LVDS AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: Ty = 125°C, VDD = 1.14 V, VDDI = 2.375 V

Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
None 3.011 ns
Bus-LVDS (for MSIO 1/O Bank) 100 3.006 ns
None 2.722 ns
Bus-LVDS (for MSIOD I/O Bank) 100 2.725 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 92+ B-LVDS AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T;=125°C, VDD =1.14 V, VDDI = 2.375 V

Speed Grade
-1
top tz1 tzn thz tz Units
Bus-LVDS (for MSIO 1/O Bank) 2.78 2.632 2.617 2.448 2.436 ns

8.8.3 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.

8.8.3.1 Minimum and Maximum Input and Output Levels

Table 93+ M-LVDS DC Voltage Specification

Symbols Parameters Conditions Min Typ Max Units | Notes
M-LVDS Recommended DC Operating Conditions -
VDDI Supply voltage 2.375 2.5 2.625 \% *
M-LVDS DC Input Voltage Specification -
VI DC input voltage 0 - 2.925 \Y, -
IIH (DC) Input current High - - 10 MA -
lIL (DC) Input current Low - - 10 MA -
M-LVDS DC Output Voltage Specification (for MSIO I/O Bank Only) -
VOH DC output logic High 1.25 1.425 1.6 \% -
VOL DC output logic Low 0.9 1.075 1.25 \% -
M-LVDS Differential Voltage Specification -
VOD Differential output voltage Swing (for MSIO I/O Bank only) | 300 - 650 mV -
VOCM Output common mode voltage (for MSIO I/O Bank only) 0.3 - 21 V -
VICM Input common mode voltage 0.3 - 1.2 \% -
VID Input differential voltage 50 - 2400 mV -
Note: *Only M-LVDS TYPE I is supported
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Table 94+ M-LVDS AC Specifications

Symbols Parameters Conditions Min Typ Max Units
M-LVDS Maximum AC Switching Speeds

Maximum data rate AC loading: 2pF /100 Q
Dmax 1 for MSIO 1/0 Bank) differential load - - 450 | Mbps

M-LVDS Impedance Specification

Rt Termination resistance - - 50 - Q

M-LVDS AC Test Parameters Specifications

VTrip Measuring/trip point for data path - c;'gits - \%
Rent Resistance for enable path (tz4, tz, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tz, tz,, thz, t 2) - 5 - pF

8.8.3.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)

Table 95+ M-LVDS AC Switching Characteristics for Receiver (Input Buffers)
Worst-case Automotive Grade 2 conditions: T; = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
On-Die Termination (ODT) in Q tpy Units
None 3.011 ns
M-LVDS (for MSIO 1/O Bank) 100 3.006 ns
None 2.722 ns
M-LVDS (for MSIOD 1/O Bank) 100 2.725 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 96 « M-LVDS AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 conditions: Ty = 125°C, VDD = 1.14 V, VDDI= 2.375 V

Speed Grade
-1
top tz tzn thz tiz Units
M-LVDS (for MSIO 1/O Bank) 2.78 2.632 2.616 2.447 2.436 ns
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Figure 12 « Output DDR Timing Diagram
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8.10.5 Timing Characteristics

Table 111 « Output DDR Propagation Delays
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V

Measuring Nodes Speed Grade
Parameter Description (from, to) -1 Units
tbproCLKQ Clock-to-Out of DDR for Output DDR E,G 0.272 ns
tDDROSUDF DF Data Setup for Output DDR F.E 0.148 ns
tDDROSUDR DR Data Setup for Output DDR AE 0.196 ns
tDDROHDF DF Data Hold for Output DDR FE 0 ns
tDDROHDR DR Data Hold for Output DDR AE 0 ns
{DDROSUE Enable Setup for Output DDR B,E 0.433 ns
{DDROHE Enable Hold for Output DDR B.E 0 ns
tDDROSUSLN Synchronous Load Setup for Output DDR D,E 0.203 ns
tDDROHSLN Synchronous Load Hold for Output DDR D,E 0 ns
tbDROAL2Q Asynchronous Load-to-Out for Output DDR C.G 0.545 ns
Asynchronous Load Removal time for Output
tbDROREMAL DDyR P CE 0 ns
Asynchronous Load Recovery time for Output
tbbRORECAL DDyR Y P CE 0.035 ns
Asynchronous Load Minimum Pulse Width for
tDDROWAL OU};pLIt DDR C,.C 0.266 ns
Clock Minimum Pulse Width High for the
tDDROCKMPWH Output DDR 9 EE 0.065 ns
Clock Minimum Pulse Width Low for the Output
toprocKkMPWL DDR P EE 0.139 ns
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Table 119 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 2Kx9
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max Units
tRSTREC Asynchronous Reset Recovery Time 0.005 - ns
tRsTMPW Asynchronous Reset Minimum Pulse Width 0.352 - ns
tPLRSTREM Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tPLRSTREC Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tPLRSTMPW Pipelined Register Asynchronous Reset Minimum Pulse Width | 0.33 - ns
tsrsTsU Synchronous Reset Setup Time 0.233 - ns
tsrRsTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.428 - ns
tWEHD Write Enable Hold Time 0.05 - ns
Fmax Maximum Frequency - 300 MHz

Table 120 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4Kx4
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade
-1

Parameter Description Min Max Units
toy Clock Period 3.333 - ns
toLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tpLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tPLCLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns

Read Access Time with Pipeline Register 0.334 ns
toLkea Read Access Time without Pipeline Register - 2.346 ns

Access Time with Feed-Through Write Timing - 1.56 ns
tADDRSU Address Setup Time 0.56 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.345 - ns
toHD Data Hold Time 0.084 - ns
taLksU Block Select Setup Time 0.214 - ns
tBLKHD Block Select Hold Time 0.223 - ns
tBLk2q Blogk Select to Out Disable Time (when Pipe-Lined Registered B 156 ns

is Disabled)
teLkMPW Block Select Minimum Pulse Width 0.218 - ns
tRDESU Read Enable Setup Time 0.532 - ns
tRDEHD Read Enable Hold Time 0.073 - ns
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Table 120 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 4Kx4
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade

-1
Parameter Description Min Max Units
tROPLESU ETDel(ljnUe_lq_l-'\l’E(;,\\la)d Enable Setup Time (A_DOUT_EN, 0256 B ns
{ROPLEHD Pipelined Read Enable Hold Time (A_DOUT _EN, 0106 B ns
B_DOUT_EN)
troq Asynchronous Reset to Output Propagation Delay - 1.562 ns
tRSTREM Asynchronous Reset Removal Time 0.522 - ns
tRsTREC Asynchronous Reset Recovery Time 0.005 - ns
tRsTMPW Asynchronous Reset Minimum Pulse Width 0.352 - ns
tPLRSTREM Pipelined Register Asynchronous Reset Removal Time -0.288 - ns
tPLRSTREC Pipelined Register Asynchronous Reset Recovery Time 0.338 - ns
tPLRSTMPW Pipelined Register Asynchronous Reset Minimum Pulse Width | 0.33 - ns
tsrsTsU Synchronous Reset Setup Time 0.233 - ns
tsrRsTHD Synchronous Reset Hold Time 0.037 - ns
twesu Write Enable Setup Time 0.473 - ns
tWEHD Write Enable Hold Time 0.05 - ns
Fmax Maximum Frequency - 300 MHz
Table 121 « RAM1K18 — Dual-Port Mode for Depth x Width Configuration 8Kx2
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
-1
Parameter Description Min Max Units
toy Clock Period 3.333 - ns
toLKMPWH Clock Minimum Pulse Width High 1.5 - ns
teLkMPWL Clock Minimum pulse Width Low 1.5 - ns
tpLcy Pipelined Clock Period 3.333 - ns
tpLCLKMPWH Pipelined Clock Minimum Pulse Width High 1.5 - ns
tPLCLKMPWL Pipelined Clock Minimum pulse Width Low 1.5 - ns
Read Access Time with Pipeline Register - 0.332 ns
toLkea Read Access Time without Pipeline Register - 2.346 ns
Access Time with Feed-Through Write Timing - 1.56 ns
tADDRSU Address Setup Time 0.631 - ns
tADDRHD Address Hold Time 0.282 - ns
tbsu Data Setup Time 0.34 - ns
toHD Data Hold Time 0.084 - ns
taLksU Block Select Setup Time 0.214 - ns
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Table 130 « uSRAM (RAM1024x1) in 1024x1 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade

-1 Units

Parameter Description Min Max

Read Access Time with Pipeline Register - 0.274 ns
forkza Read Access Time without Pipeline Register - 1.839 ns

Read Address Setup Time in Synchronous Mode 0.31 - ns
aDDRSU Read Address Setup Time in Asynchronous Mode 2.041 - ns

Read Address Hold Time in Synchronous Mode 0.141 - ns
*ADDRKD Read Address Hold Time in Asynchronous Mode -0.623 - ns
tRDENSU Read Enable Setup Time 0.287 - ns
tRDENHD Read Enable Hold Time 0.059 - ns
tsLKsU Read Block Select Setup Time 1.898 - ns
tBLKHD Read Block Select Hold Time -0.671 - ns

¢ Read Block Select to Out Disable Time (when Pipe-Lined _ 2236 ns
BLK2Q Registered is Disabled) '

Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
tRSTREM Read Asynchronous Reset Removal Time (Non-Pipelined

Clock) 0.047 - ns

Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
trsTREC Read Asynchronous Reset Recovery Time (Non-Pipelined

Clock) 0.244 - ns

¢ Read Asynchronous Reset to Output Propagation Delay (With B 0.862 ns
R2Q Pipe-Line Register Enabled) '

tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tSRSTHD Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tcoLKMPWH Write Clock Minimum Pulse Width High 1.8 - ns
tcoLkmPwL Write Clock Minimum Pulse Width Low 1.8 - ns
taLkcsu Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
tDINCSU Write Input Data setup Time 0.003 - ns
tpiINCHD Write Input Data hold Time 0.142 - ns
tADDRCSU Write Address Setup Time 0.091 - ns
tADDRCHD Write Address Hold Time 0.255 - ns
twecsu Write Enable Setup Time 0.41 - ns
twECHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 MHz
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Table 134 « Electrical Characteristics of the Crystal Oscillator — Medium Gain Mode (2 MHz)

Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Parameter Description Min Typ Max Units
FXTAL Operating frequency - 2 - MHz
ACCXTAL Accuracy - - 0.003 %
CYCXTAL Output duty cycle - 49-51 47-53 %
JITPERXTAL Output Period Jitter (peak to peak) - 1 5 ns
JITCYCXTAL S:at%n Cycle to Cycle Jitter (peak to B 1 5 ns
IDYNXTAL Operating current - 0.3 - mA
VIHXTAL Input logic level High 0.9 x VPP - - \Y,
VILXTAL Input logic level Low - - 0.1 x VPP \%
SUXTAL g;act;ltlg;:ortgrlr}te; Ut()With regard to stable B B 45 ms
Table 135 « Electrical Characteristics of the Crystal Oscillator — Low Gain Mode (32 kHz)
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD = 1.14 V
Parameter Description Min Typ Max Units
FXTAL Operating frequency - 32 - kHz
ACCXTAL Accuracy - - 0.006 %
CYCXTAL Output duty cycle - 49-51 45.5-54.5 %
JITPERXTAL Output Period Jitter (peak to peak) - 150 300 ns
JITCYCXTAL Output Cycle to Cycle Jitter (peak to peak) - 150 300 ns
IDYNXTAL Operating current - 0.044 - mA
VIHXTAL Input logic level High 0.9 x VPP - - \%
VILXTAL Input logic level Low - - 0.1 x VPP \Y,
SUXTAL S;acﬁgrt)or g:lc;m)(with regard to stable _ B 120 ms
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Table 139 « IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Jitter Specifications
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V (continued)

Parameter Conditions/Package Combinations Units | Notes
100 MHz to 400 MHz 150 ps -
Note: *SSO Data is based on LVCMOS 2.5 V MSIO and/or MSIOD Bank I/Os.
16. JTAG
Table 140 « JTAG 1532
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V
-1 Speed Grade
Parameter Description 005 010 025 090 Units
trckea Clock to Q (data out) 7.71 7.91 7.95 9.21 ns
trsTB2Q Reset to Q (data out) 7.91 6.54 6.27 7.94 ns
toisu Test Data Input Setup Time -1.07 -0.70 -0.70 -1.33 ns
toiHD Test Data Input Hold Time 2.43 2.38 2.47 2.71 ns
trmssu Test Mode Select Setup Time -0.75 -0.86 -1.13 -1.03 ns
trMDHD Test Mode Select Hold Time 1.41 1.48 1.98 1.69 ns
tTRSTREM ResetB Removal Time -0.81 -11 -1.38 -0.8 ns
tTRSTREC ResetB Recovery Time -0.81 -1.1 -1.38 -0.8 ns
FTCKMAX TCK Maximum frequency 25 25 25 25 MHz
17. DEVRST_N Characteristics
Table 141 « DEVRST_N Characteristics
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V
All Devices/Speed Grades
Symbol Description Min Typ Max Units | Notes
TRAMPDEVRSTN DEVRST_N ramp rate - - 10 ns *
Note: * Slower ramp rates are susceptible to board level noise.
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19. Mathblock Timing Characteristics

The fundamental building block in any digital signal processing algorithm is the multiply-accumulate function. Each
IGLOO2 and SmartFusion2 SoC mathblock supports 18x18 signed multiplication, dot product, and built-in addition,
subtraction, and accumulation units to combine multiplication results efficiently.

Table 144 « Mathblocks With All Registers Used
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD = 1.14 V

Speed Grade

Mathblock With All Registers Used -1

Parameter Description Min Max | Units
tMmisu Input, Control Register Setup time 0.149 - ns
tMIHD Input, Control Register Hold time 0.08 - ns
tMocDINSU CDIN Input Setup time 1.68 - ns
tMOCDINHD CDIN Input Hold time -0.419 - ns
tMSRSTENSU Synchronous Reset/Enable Setup time 0.185 - ns
tMSRSTENHD Synchronous Reset/Enable Hold time 0.011 - ns
IMARSTREM Asynchronous Reset Removal time 0 - ns
tMARSTREC Asynchronous Reset Recovery time 0.088 - ns
tmoca Output Register Clock to Out delay - 0.232 ns
tmoLkvP CLK Minimum period 2.245 - ns

Table 145 « Mathblock With Input Bypassed and Output Registers Used
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade

Mathblock With Input Bypassed and Output Registers Used -1

Parameter Description Min Max Units
tMosu Output Register Setup time 2.294 - ns
tMOHD Output Register Hold time -0.444 - ns
tMocDINSU CDIN Input Setup time 1.68 - ns
tMOCDINHD CDIN Input Hold time -0.419 - ns
tMSRSTENSU Synchronous Reset/Enable Setup time 0.115 - ns
tMSRSTENHD Synchronous Reset/Enable Hold time 0.011 - ns
IMARSTREM Asynchronous Reset Removal time 0 - ns
tMARSTREC Asynchronous Reset Recovery time 0.014 - ns
tmoca Output Register Clock to Out delay - 0.232 ns
tMeLkmP CLK Minimum period 2179 - ns
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Speed Grade
Mathblock With Input Register Used and Output in Bypass Mode -1
Parameter Description Min Max Units
tMmisu Input Register Setup time 0.149 - ns
tMIHD Input Register Hold time 0.08 - ns
tMSRSTENSU Synchronous Reset/Enable Setup time 0.185 - ns
tMSRSTENHD Synchronous Reset/Enable Hold time -0.012 - ns
tMARSTREM Asynchronous Reset Removal time -0.005 - ns
tMARSTREC Asynchronous Reset Recovery time 0.088 - ns
tmica Input Register Clock to Output delay - 2.52 ns
tMepIN2G CDIN to Output delay - 1.951 ns
Table 147 « Mathblock With Input and Output in Bypass Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
Mathblock With Input and Output in Bypass Mode -1
Parameter Description Min Max | Units
tmia Input to Output delay - 2.568 ns
tMepIN2Q CDIN to Output delay - 1.951 ns
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Table 159 « SPI Characteristics (continued)
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

All Devices/Speed Grades

Symbol Description Min | Typ |Max Unit | Notes

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 -

5P 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 - - us -
SPI_[0|1]_CLK,  SPI_[0]1]_DO,

sp4 SPI_[0|1]_SS rise time (10%- - 2.77 - ns 1
90%)

sp5 SPI_[0]1]_CLK,  SPI_[0]1]_DO, _ 2006| - ns 1

SPI_[0]1]_SS fall time (10%-90%)

SPI Master Configuration

spbm SPI_[0]1]_DO setup time (SPI_x_CLK_period/2) - 3.0 - - ns 2
sp7m SPI_[0|1]_DO hold time (SPI_x_CLK_period/2) — 2.5 - - ns 2
sp8m SPI_[0|1]_DI setup time 8 - - ns 2
sp9m SPI_[0|1]_DlI hold time 2.5 - - ns 2
SPI Slave Configuration

sSp6s SPI_[0]1]_DO setup time (SPI_x_CLK_period/2) — 12.0 - - ns 2
sp7s SPI_[0]|1]_DO hold time (SPI_x_CLK_period/2) + 3.0 - - ns 2
sp8s SPI_[0|1]_DI setup time 2 - - ns 2
sp9s SPI_[0|1]_DlI hold time 3 - - ns 2
Notes:

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/products/fpga-soc/design-resources/ibis-models.

2. For allowable pclk configurations, refer to the Serial Peripheral Interface Controller section in the UGO0331:
SmartFusion2 Microcontroller Subsystem User Guide.
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