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4. General Specifications

4.1 Operating Conditions

Stresses beyond those listed in Table 2 may cause permanent damage to the device. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

Absolute maximum ratings are stress ratings only; functional operation of the device at these or any other conditions
beyond those listed under the recommended operating conditions specified in Table 2 is not implied.

Table 2+ Absolute Maximum Ratings

Limits
Symbol Parameter Min | Max | Units | Notes
VDD E.S core supply voltage. Must always power this 03| 132 Vv B
Power supply for charge pumps (for normal
VPP operation and programming). Must always power| —0.3 | 3.63 V -
this pin.
MSS_MDDR_PLL_VDDA Analog power pad for MDDR PLL -0.3 | 3.63 \% -
HPMS_MDDR_PLL_VDDA Analog power pad for MDDR PLL -0.3 | 3.63 \% -
FDDR_PLL_VDDA Analog power pad for FDDR PLL -0.3 | 3.63 \% -
PLLO_PLL1_MSS_MDDR_VDDA |Analog power pad for MDDR PLL -0.3 | 3.63 \Y, -
PLLO_PLL1_HPMS_MDDR_VDDA |Analog power pad for MDDR PLL -0.3] 3.63 \Y, -
CCC_XX[01]_PLL_VDDA Analog power pad for PLLO-5 -0.3 | 3.63 \Y, -
SERDES_[01] PLL_VDDA High supply voltage for PLL SERDES[01] -03]1363 | V -
SERDES_[01]_L[0123] VDDAPLL Analog power for SERDES[01] PLL lane0 to lane3. 03| 275 Vv _

This is a +2.5 V SERDES internal PLL supply.

TX/RX analog I/O voltage. Low voltage power for
SERDES_[01]_L[0123]_VDDAIO ([the lanes of SERDESIFO. Thisisa +1.2V SERDES| -0.3 | 1.32 | V -

PMA supply.

SERDES_[01]_VDD PCIe®/PCS power supply -0.3 ] 1.32 \% -
DC FPGA 1/O buffer supply voltage for MSIO 1/0 03| 363 Vv _
Bank

VbDl DC FPGA 1/O buff | It fi

uffer supply voltage for B _

MSIOD/DDRIO /O Banks 0312751 V

Vi I/O Input voltage for MSIO I/O Bank -0.3 | 3.63 \% -
I/O Input voltage for MSIOD/DDRIO 1/O Bank -0.3 | 2.75 V -
Analog sense circuit supply of embedded

VPPNVM nonvolatile memory (eNVM). Must be shorted to -0.3 | 3.63 \% -
VPP.

Tsta Storage temperature —65| 150 | °C *

T, Junction temperature - 135 | °C -

Note: * For flash programming and retention maximum limits, refer to Table 4 on page 4. For recommended operating
conditions, refer to Table 3 on page 3.
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If the power consumption is higher than the device's maximum allowable power dissipation, a heat sink can be
attached on top of the case, or the airflow inside the system must be increased.

4.3.3 Theta-JB

Junction-to-board thermal resistance (0,5) 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 junction to 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.

4.3.4 Theta-JC

Junction-to-case thermal resistance (6,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 for packages used with external heat sinks. Constant
temperature is applied to the surface in consideration and 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.

5. Power Consumption

5.1 Quiescent Supply Current

Table 8« Quiescent Supply Current Characteristics

Modes and Configurations
Power Supplies/Blocks Non-Flash*Freeze Mode | Flash*Freeze Mode | Notes
FPGA Core On Off -
VDD / SERDES_[01]_VDD On On 1
VPP / VPPNVM On On -
MDDR_PLL_VDDA
CCC_XX[01]_PLL_VDDA oV oV _
PLLO_PLL1_MDDR_VDDA
FDDR_PLL_VDDA
SERDES_[01]_PLL_VDDA ov oV 3
SERDES_[01]_L[0123]_VDDAPLL / VDD_2V5 On On 3
SERDES_[01]_L[0123]_VDDAIIO On On 3
\VDDIx On On 2,4
VREFx On On -
MSSDDR CLK 32 kHz 32 kHz -
RAM On Sleep state -
HPMS Controller 50 MHz 50 MHz -
50 MHz Oscillator (enable/disable) Enabled Disabled -
1 MHz Oscillator (enable/disable) Disabled Disabled -

Revision 2 7



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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7. Timing Model
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Figure 1 « Timing Model
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8.2. Output Buffer and AC Loading
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Figure 3 « Output Buffer AC Loading
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8.6.3 2.5V LVCMOS

LVCMOS 2.5V is a general standard for 2.5 V applications and is supported in IGLOO2 FPGA and SmartFusion2 SoC

FPGAs in compliance to the JEDEC specification JESD8-5A.
8.6.3.1 Minimum and Maximum AC/DC Input and Output Levels Specification

Table 27« LVCMOS 2.5V DC Voltage Specification

Symbol | Parameters | Min | Typ | Max | Units | Notes
LVCMOS 2.5 V Recommended DC Operating Conditions

VDDI |Supp|y voltage | 2.375 | 25 | 2.625 | v | -
LVCMOS 2.5 V DC Input Voltage Specification

VIH (DC) ggéﬂg”r/ggé‘;rk'?h (for MSIOD and 17 - 2625 v -
VIH (DC) gg)nli(r;put logic High (for MSIO 1/0 17 B 275 Vv B
VIL (DC) DC input logic Low -0.3 - 0.7 \Y -
IIH (DC) Input current High - - 10 pA -
IIL (DC) Input current Low - - 10 uA -
LVCMOS 2.5 V DC Output Voltage Specification

VOH DC output logic High 1.7 - - \% *
VOL DC output logic Low - - 0.7 \Y *

Note: * The VOH/VOL test points selected ensure compliance with LVCMOS 2.5 V JEDEC8-5A requirements.

Table 28« LVCMOS 2.5V Maximum AC Switching Speeds

Symbol Parameters Conditions Min Typ Max | Units
Maximum data rate AC loading: 17 pF load,
Dmax (for DDRIO 1/0 Bank) maximum drive/slew - - 360 | Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIO 1/0 Bank) maximum drive/slew 360 Mbps
Maximum data rate AC loading: 17 pF load,
Dmax (for MSIOD 1/0 Bank) maximum drive/slew - - 370 | Mbps
Table 29« LVCMOS 2.5V AC Test Parameters and Driver Impedance Specifications
Symbols Parameters | Min | Typ | Max | Units
LVCMOS 2.5V Calibrated Impedance Option
Supported output driver calibrated
Rodt_cal impedance - 2% g% 52% - Q
(for DDRIO 1/O Bank) T
LVCMOS 2.5 V AC Test Parameters Specifications
Vtrip Measuring/trip point for data path - 1.2 - \%
Rent Resistance for enable path (tzy, tz, _ oK _ o
thz, tLz)
Cent Capacitive loading for enable path (tzy, B 5 B oF
tz1, thz, tLz)
Cload Capacitive loading for data path (tpp) - 5 - pF
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Table 30« LVCMOS 2.5V Transmitter Drive Strength Specifications

Output Drive Selection
DDRIO I/0 Bank

MSIO MSIOD (With Software Default VOH (V) VOL (V) | IOH (at VOH) | IOL (at VOL)
I/O Bank [I/O Bank Fixed Code) Min Max mA mA
2mA 2mA 2mA 1.7 0.7 2 2
4 mA 4 mA 4 mA 1.7 0.7 4 4
6 mA 6 mA 6 mA 1.7 0.7 6 6
8 mA 8 mA 8 mA 1.7 0.7 8 8
12 mA 12 mA 12 mA 1.7 0.7 12 12
16 mA N/A 16 mA 1.7 0.7 16 16
Note: For board design considerations, output slew rates extraction, detailed output buffer resistances and I/V Curve

use the corresponding IBIS models located at:

http://www.microsemi.com/products/fpga-soc/design-resources/ibis-models.

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

Table 31« LVCMOS 2.5V 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
On-Die Termination -1
(ODT) in Q tpy tpys Units
LVCMOS 2.5V (for DDRIO I/O Bank) None 1.903 2.021 ns
LVCMOS 2.5 V (for MSIO I/0 Bank) None 2.689 2.698 ns
LVCMOS 2.5 V (for MSIOD I/O Bank) None 2.447 2.46 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 32+ LVCMOS 2.5V 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
Output Drive -1
Selection Slew Control top | tzL | tzn | thz | t z Units
LVCMOS 2.5V (for DDRIO I/0O Bank with Fixed Code)
slow 3.967 | 3.664 3.986 4172 | 3.811 ns
medium 3.625 3.38 3.647 3.882 | 3.458 ns
2mA medium_fast 3.485 | 3.259 3.507 3.747 | 3.327 ns
fast 3.458 | 3.253 3.48 3.74 3.31 ns
slow 3.371 | 2.942 3.362 5.148 | 4.71 ns
medium 3.063 | 2.701 3.059 4.874 | 4.381 ns
4 mA medium_fast 2925 | 2.566 2.92 4686 | 4.248 ns
fast 2.91 2.559 2.905 4.683 | 4.238 ns
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Table 39 «
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LVCMOS 1.8 V AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 1.71 V (continued)

Speed Grade
-1
Output Drive Selection Slew Control top t7 tzH thz tLz Units
slow 3.795 | 3.096 3.773 6.773 | 6.067 ns
medium 3.408 [ 2.764 3.389 6.47 | 5.743 ns
12 mA medium_fast 3.2156 | 2.599 3.194 6.346 | 5.61 ns
fast 3.196 | 2.584 3.175 6.335 | 5.604 ns
slow 3.744 | 3.035 3.719 6.944 | 6.207 ns
16 mA medium 3.358 | 2.712 3.339 6.657 | 5.868 ns
medium_fast 3.175 | 2.546 3.153 6.547 | 5.751 ns
fast 3.156 | 2.531 3.133 6.541 | 5.747 ns
LVCMOS 1.8 V (for MSIO 1/O Bank)
2 mA slow 3.957 | 4.784 5.023 5.643 | 5.866 ns
4 mA slow 3.668 | 4.162 4.485 6.543 | 6.382 ns
6 mA slow 3.586 | 3.994 4.358 7.622 | 6.941 ns
8 mA slow 3.616 | 3.782 4.162 7.988 [ 7.161 ns
10 mA slow 3.662 [ 3.732 4.121 8.396 | 7.423 ns
12 mA slow 3.75 3.615 4.006 8.576 | 7.543 ns
LVCMOS 1.8 V (for MSIOD 1/O Bank)
2 mA slow 3.048 | 3.692 3.898 5.818 | 5.609 ns
4 mA slow 25 3.088 3.288 6.421 | 6.121 ns
6 mA slow 2225 | 2.747 2.937 7.18 | 6.753 ns
8 mA slow 2.233 2.72 2.904 749 | 6.992 ns
10 mA slow 2263 | 2.577 2.759 7.851 | 7.253 ns

8.6.5 1.5V LVCMOS

LVCMOS 1.5 is a general standard for 1.5 V applications and is supported in IGLOO2 FPGAs and SmartFusion2 SoC
FPGAs in compliance to the JEDEC specification JESD8-11A.

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

Table 40+ LVCMOS 1.5V Minimum and Maximum DC Input and Output Levels

Symbols | Parameters | Min | Typ | Max | Units
LVCMOS 1.5 V Recommended DC Operating Conditions

VDDI |Supp|y voltage | 1.425 | 15 | 1575 | v
LVCMOS 1.5 V DC Input Voltage Specification

VIH (DC) [DC input logic High for (MSIOD and DDRIO 1/O banks) 0.65xVDDI | - 1.575 V
VIH (DC) [DC input logic High (for MSIO 1/0 Bank) 0.65x VDDl | - 2.75 v
VIL (DC) [DC input logic Low -0.3 - |035xVvDDI| V
IIH (DC) [Input current High - - 10 pA
lIL (DC Input current Low - - 10 pA
LVCMOS 1.5 V DC Output Voltage Specification

VOH DC output logic High VDDI x 0.75 - - \Y
VOL DC output logic Low - — |VDDIx0.25( V
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Table 57« HSTL AC Specifications (Applicable to DDRIO Bank Only)

Symbols Parameters | Conditions | Min | Typ | Max | Units
HSTL AC Differential Voltage Specifications
VDIFF AC input differential voltage 0.4 - - \%
Vx AC differential cross point voltage 0.68 - 0.9 \Y
HSTL Maximum AC Switching Speed
Dmax Maximum data rate ?r?ecifilg:t(ijci):g: per  JEDEC - - 360 Mbps
HSTL Impedance Specification
Rref %Sgc?art::e (?‘(l;:plgtDSIr g (T/rocggzrk:;\ted Reference resistance = 191 Q - i5758 - Q
RTT Sfée;ltg?/gngzgir;ﬁy\)/alue (ODT for Reference resistance = 191 Q - 47.8 - Q
HSTL AC Test Parameters Specification
Vtrip Measuring/trip point for data path - 0.75 - \Y
Rent Resistance for enable path (74, tz, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, t7, tyz, t, 2) - 5 - pF
Ritt_test [Reference resistance for data test path for HSTL15 Class | (tpp) - 50 - Q
Rit_test [Reference resistance for data test path for HSTL15 Class Il (tpp) - 25 - Q
Cload Capacitive loading for data path (tpp) - 5 - pF
8.7.1.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)
Table 58 « HSTL15 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 1.425 V
tpy
ODT (On Die Termination) Speed Grade
in Q -1 Units
HSTL (for DDRIO I/O Bank with Fixed Code)
Pseudo-Differential None 1.673 ns
True-Differential None 1.693 ns

AC Switching Characteristics for Transmitter (Output and Tristate Buffers)

Table 59« HSTL 15 AC Switching Characteristics for Transmitter (Output and Tristate Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD = 1.14 V, VDDI = 1.425 V

Speed Grade
-1
tpp tz tz thz tz Units
HSTL Class | (for DDRIO I/O Bank)
Single Ended 2,922 291 2.904 3.225 3.218 ns
Differential 2.907 2.757 2.755 2.662 2.66 ns
HSTL Class Il (for DDRIO I/O Bank)
Single Ended 2.817 2.735 2.735 2.644 2.644 ns
Differential 2.827 2.81 2.803 3.205 3.197 ns

Revision 2 35



& Microsemi

SmartFusion2 SoC and IGLOO2 FPGA Automotive Grade 2

Table 68 « DDR3 SSTL15 DC Voltage Specification (for DDRIO 1/O Bank Only) (continued)

Symbols Parameters Conditions Min Typ Max Units
IOL at VOL | Output minimum sink current -7.6 - - mA
SSTL15 Differential Voltage Specification

VID | DC input differential voltage | 0.2 | - | - | Vv
Note: *To meet JEDEC Electrical Compliance, use DDR3 Full Drive Transmitter.

Table 69 « DDR3/SSTL15 AC Specifications

Symbols | Parameters Conditions | Min | Typ | Max | Units
SSTL15 AC Differential Voltage Specification

VDIFF AC input differential voltage 0.3 - - \%
VX AC differential cross point voltage O'E ())(.YSODI - 0.5 3\1/?9 * \Y
SSTL15 Maximum AC Switching Speed (for DDRIO I/O Banks Only)

Dmax Maximum data rate ?ISDECIESSL?Ec:ationZer - - 600 Mbps
SSTL15 AC Calibrated Impedance Option

I e e B IR B
RTT Effective impedance value | Reference resistor B 20, 30, 40, _ 0

(ODT) =240 Q 60, 120

SSTL15 AC Test Parameters Specifications

Vtrip Measuring/trip point for data path - 0.75 - \Y,
Rent Resistance for enable path ({7, t7, thz, t2) - 2k -

Cent Capacitive loading for enable path (t74, tz, thz, tL2) - 5 - pF
Rit_test Elcea}‘:;(eln(i:spl')esistance for data test path for SSTL15 B 50 B o
Rit_test Eg‘;a;ei?((:te[) Frjsistance for data test path for SSTL15 _ o5 _ o
Cload Capacitive loading for data path (tpp) - 5 - pF
8.7.5.2 AC Switching Characteristics
AC Switching Characteristics for Receiver (Input Buffers)
Table 70« DDR3/STTL15 AC Switching Characteristics for Receiver (Input Buffers)
Worst-Case Automotive Grade 2 Conditions: T; = 125°C, VDD =1.14 V, VDDI = 1.425 V

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

DDR3/SSTL15 (for DDRIO I/0 Bank) — Calibration Mode Only

Pseudo-Differential None 1.672 ns
True-Differential None 1.694 ns
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8.8.4 Mini-LVDS

Mini-LVDS is an unidirectional interface from the timing controller to the column drivers and is designed to the Texas
Instruments Standard SLDAOO7A.

8.8.4.1 Mini-LVDS Minimum and Maximum Input and Output Levels

Table 97 «

Mini-LVDS DC Voltage Specification

& Microsemi
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Symbols

Parameters Conditions

Min

Typ

Max

Units

Recommended DC Operating Conditions

VDDI |Supp|y voltage | 2.375 | 2.5 | 2.625 | Vv
Mini-LVDS DC Input Voltage Specification

Vi | DC Input voltage | 0 | - | 2.925 | Vv
Mini-LVDS DC Output Voltage Specification

VOH DC output logic High 125 | 1425 1.6 \Y,
VOL DC output logic Low 0.9 1.075 | 1.25 \%
Mini-LVDS Differential Voltage Specification

VOD Differential output voltage swing 300 - 600 mV
VOCM Output common mode voltage 1 - 1.4 \%
VICM Input common mode voltage 0.3 - 1.2 V
VID Input differential voltage 100 - 600 mV
Table 98+ Mini-LVDS AC Specifications

Symbols Parameters Conditions | Min Typ | Max | Units
Mini-LVDS Maximum AC Switching Speed

Dmax Maximum data rate (MSIO 1/O Bank) A.C Iogdlng: 2pF /1000 - - 460 | Mbps

differential load
Maximum data rate (MSIOD I/O|AC loading: 10pF /100 Q B B

Dmax Bank) differential load 480 Mbps
Mini-LVDS Impedance Specification

Rt Termination resistance | - 100 | - | Q
Mini-LVDS AC Test Parameters Specifications

VTrip Measuring/trip point for data path - C;):)c:zts - \%
Rent Resistance for enable path (tzy, t7, thz, t 2) - 2k - Q
Cent Capacitive loading for enable path (tzy, tz., thz, t.2) - 5 - pF
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Figure 8 « /0 Register Output Timing Diagram

Table 109 « Output/Enable Data Register Propagation Delays
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Measuring Speed
Nodes Grade
Parameter Description (from, to)* -1 Units
toyp Bypass Delay of the Output/Enable Register F,G or H,I 0.364 ns
tocLka Clock-to-Q of the Output/Enable Register E,GorE,|l 0.272 ns
tosup Data Setup Time for the Output/Enable Register AEorJ,E 0.196 ns
toHD Data Hold Time for the Output/Enable Register AEor JE 0 ns
tosue Enable Setup Time for the Output/Enable Register B,E 0.433 ns
toHE Enable Hold Time for the Output/Enable Register B.E 0 ns
tosusL Synchronous Load Setup Time for the Output/Enable Register D,E 0.203 ns
tonsL Synchronous Load Hold Time for the Output/Enable Register D,E 0 ns
Asyncihronous Clear-to-Q of the Output/Enable Register C.GorCll 0523 ns
(ADn=1)
toaLn2a .
Asyncihronous Preset-to-Q of the Output/Enable Register C.GorC,l 0545 ns
(ADN=0)
¢ Asynchronous Load Removal Time for the Output/Enable CE 0 ns
OREMALn Register ’
{ORECALN gz)é?sc';tr;rronous Load Recovery Time for the Output/Enable CE 0.035 ns
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11.2 FPGA Fabric Micro SRAM (USRAM)

Table 124 « uSRAM (RAM64x18) in 64x18 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade
-1

Parameter Description Min Max | Units
tey Read Clock Period 4 - ns
teLKMPWH Read Clock Minimum Pulse Width High 1.8 - ns
teLkmPWL Read Clock Minimum pulse Width Low 1.8 - ns
tpLcy Read Pipe-line clock period 4 - ns
tPLCLKMPWH Read Pipe-line clock Minimum Pulse Width High 1.8 - ns
tPLCLKMPWL Read Pipe-line clock Minimum Pulse Width Low 1.8 - ns

Read Access Time with Pipeline Register - 0.276 ns
oLk Read Access Time without Pipeline Register - 1.738 ns

Read Address Setup Time in Synchronous Mode 0.311 - ns
*aDDRSU Read Address Setup Time in Asynchronous Mode 1.916 - ns

Read Address Hold Time in Synchronous Mode 0.094 - ns
*ADDRHD Read Address Hold Time in Asynchronous Mode -0.803 - 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
tsLKHD Read Block Select Hold Time -0.671 - ns
- Eeaq BIocI.< Sglect to Out Disable Time (when Pipe-Lined B 2102 ns

egistered is Disabled)

Read Asynchronous Reset Removal Time (Pipelined Clock) -0.15 - ns
tRSTREM Read Asynchronous Reset Removal Time (Non-Pipelined 0.047 _ ns

Clock)

Read Asynchronous Reset Recovery Time (Pipelined Clock) 0.524 - ns
trsTREC Read Asynchronous Reset Recovery Time (Non-Pipelined 0.244 _ ns

Clock)
troq Egad Asynchrpnous Reset to Output Propagation Delay (with _ 0.869 ns

ipe-Line Register Enabled)

tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tsrRsTHD Read Synchronous Reset Hold Time 0.062 - ns
tcey Write Clock Period 4 - ns
tccLKMPWH Write Clock Minimum Pulse Width High 1.8 - ns
tcoLkmMPWL Write Clock Minimum Pulse Width Low 1.8 - ns
tsLKCSU Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
toinesu Write Input Data setup Time 0.119 - ns
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Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14 V (continued)

Speed Grade
-1
Parameter Description Min Max Units
tsrsTSU Read Synchronous Reset Setup Time 0.279 - ns
tsrRsTHD 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
tsLKCSU Write Block Setup Time 0.417 - ns
tBLKCHD Write Block Hold Time 0.007 - ns
toincsu Write Input Data setup Time 0.104 - ns
tDINCHD Write Input Data hold Time 0.142 - ns
tADDRCSU Write Address Setup Time 0.091 - ns
tADDRCHD Write Address Hold Time 0.253 - ns
twecsu Write Enable Setup Time 0.41 - ns
tWECHD Write Enable Hold Time -0.027 - ns
Fmax Maximum Frequency - 250 MHz
Table 129 « uSRAM (RAM512x2) in 512x2 Mode
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V
Speed Grade
-1

Parameter Description Min Max | Units
tey Read Clock Period 4 - ns
teLKMPWH Read Clock Minimum Pulse Width High 1.8 ns
teLKMPWL Read Clock Minimum pulse Width Low 1.8 - ns
teLcy Read Pipe-line clock period 4 - ns
tPLCLKMPWH Read Pipe-line clock Minimum Pulse Width High 1.8 - ns
tPLCLKMPWL Read Pipe-line clock Minimum Pulse Width Low 1.8 - ns

Read Access Time with Pipeline Register - 0.276 ns
feLkza Read Access Time without Pipeline Register - 1.824 ns

Read Address Setup Time in Synchronous Mode 0.311 - ns
aDDRsU Read Address Setup Time in Asynchronous Mode 2.023 - ns

Read Address Hold Time in Synchronous Mode 0.141 - ns
tADDRHD —

Read Address Hold Time in Asynchronous Mode -0.599 - ns
tRDENSU Read Enable Setup Time 0.287 - ns
tRDENHD Read Enable Hold Time 0.059 - ns
teLKsU Read Block Select Setup Time 1.898 - ns
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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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Parameter Description Min Typ Max Units

VRX-DIFF-PP-CC Input levels PCle Gen1 0.175 - 1.2 \Y

VRX-CM-DC-P Input common mode range (DC coupled). NA NA NA B
Note: PCle standard mandates AC coupling

VRX-CM-AC-P Input common mode range (AC coupled) - - 150 mV

VRX-DIFF-PP-CC Differential input sensitivity Gen1 0.175 - - mV

ZRX-DIFF-DC Differential input termination 80 100 120 Q

REXT External calibration resistor 1,188 1,200 1,212 Q

CDR-LOCK-RST CDR relock time from reset - - 15 us

RLRX-DIFF Return loss differential mode PCle Gen1 -10 - - dB

RLRX-CM Return loss common mode PCle Gen1 -6 - - dB
CID limit (set by 8B/10B coding, not the receiver _ _ 4 ul
PLL)

VRX-IDLE-DET-DIFF-PP  |Signal detect limit 65 - 175 mV

Table 153 « SERDES Reference Clock AC Specifications

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

Symbols Description Min Typ Max Units

FREFCLK Reference Clock Frequency 100 - 160 MHz

TRISE Reference Clock Rise Time 0.6 - 4 Vins

TFALL Reference Clock Fall Time 0.6 - 4 Vins

TCYC Reference Clock Duty Cycle 40 - 60 %

Mmrefclk Reference Clock Mismatch -300 - 300 ppm

SSCref Reference Spread Spectrum Clock 0 - 5000 ppm

Table 154 « HCSL Minimum and Maximum DC Input Levels (Applicable to SERDES REFCLK Only)

Symbols Parameters Min Typ Max Units

Recommended DC Operating Conditions

VDDI Supply Voltage 2.375 2.5 2.625 \%

HCSL DC Input Voltage Specification

Vi DC Input voltage | 0 | - | 2.625 | Vv

HCSL Differential Voltage Specification

VICM Input common mode voltage 0.05 - 24 V

VIDIFF Input differential voltage 100 - 1100 mV
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Table 155 « HCSL Maximum AC Switching Speeds (Applicable to SERDES REFCLK Only)

Symbols Parameters Conditions Min Typ Max | Units
HCSL AC Specifications
Maximum Data Rate (for MSIO

Fmax 10 Bank) - - - 350 Mbps
HCSL Impedance Specifications

Rt Termination Resistance - - 100 - Q
24. SmartFusion2 Specifications

24.1 MSS Clock Frequency
Table 156 « Maximum Frequency for MSS Main Clock
Worst-Case Automotive Grade 2 Conditions: T, = 125°C, VDD =1.14V

Speed Grade

Symbol Description -1 Units
M3_CLK Maximum frequency for the MSS Main Clock (FCLK) 133 MHz

24.2 SmartFusion2 Inter-Integrated Circuit (I2C) Characteristics

This section describes the DC and switching of the I2C interface. Unless otherwise noted, all output characteristics
given are for a 100 pF load on the pins. For timing parameter definitions, refer to Figure 16 on page 100.

Table 157 « 12C Characteristics

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

Parameter Definition Conditions Min | Typ [ Max [Units |Notes
Refer to the "Single-Ended 1/0 Standards"
section on page 17 for more information. I/O

viL Input low voltage standard used for illustration: 031 - 0.8 v B
MSIO bank— LVTTL 8 mA low drive.
Refer to the "Single-Ended 1/0 Standards"

. section on page 17 for more information. I/O

VIH Input high voltage standard used for illustration: 2 i LS B

MSIO bank — LVTTL 8 mA low drive.
H'ystere3|s .Of Schmitt Refer to Table 20 on page 17 for more 0.05x
VHYS triggered inputs for information vDDIl  ~ - \Y, -
VDDI > 2V '

L Input current high Refgr to the Slngle-Endeq 1/0 Stgndards _ _ 10 uA _
section on page 17 for more information.

m Input current low Refgr to the Slngle-Endeq I/0 Stgndards B B 10 uA B
section on page 17 for more information.

- Input rise time Standard Mode - — | 1000 [ ns -

ir

Fast Mode - - 300 ns -

Tt Input fall time Standard Mode - - 300 ns -

i
Fast Mode - - 300 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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Datasheet Information

List of Changes

The following table shows important changes made in this document for each revision.

Revision Changes Page
Revision 2 Updated Table 9: "SmartFusion2 and IGLOO2 Quiescent Supply Current — Typical 8
(September 2015) | Process" for typical process values (SAR 69218).

Updated Table 10: "SmartFusion2 and IGLOO2 Quiescent Supply Current — Worst- 8

Case Process" for worst-case process values (SAR 69218).

Updated Table 139: "IGLOO2 and SmartFusion2 SoC FPGAs CCC/PLL Jitter 90
Specifications" for FGG (SAR 69806).

Revision 1 Initial release. NA
(June 2015)
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Safety Critical, Life Support, and High-Reliability Applications
Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fitness of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications.

For more information covering all of the SoC Products Group’s products refer to the Reliability Report.

Microsemi also offers a variety of enhanced qualification and lot acceptance screening procedures.
Contact your local Sales office for additional reliability information.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo, CA 92656 USA. Within the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

Sales.Support@Microsemi.com
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